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Abstract The World Wide Web contains billions of documents and is growing at an exponential pace. Tools that provide timely access to, and digest of, various sources are necessary in order to alleviate the information overload people are facing. These concerns have sparked interest in the development of automatic summarization systems. We propose a three phase method for automatic text summarizer which extracts sentences. In the first phase, we parse the given threads of emails and implement in a graphical structure of email conversation. In second phase, we represent every sentence as a feature vector. In third phase, we implement ranking system, according to final score formula, calculated by features.



1. Introduction In the recent past the communication of users through social media has seen an exponential increase. A substantial chunk of information exchange happens in the form of online conversations. Such forums contain a lot of information which can benefit organizations as well as information-seeking users. These forums suffer from the problem of information overload and redundancy, where similar topics get discussed multiple times by different users. Summarization is a proven effective way to tackle these problems. An effective summary provides the main topics of discussion by removing redundant and unwanted information from the conversation. In this project, we discuss work on summarizing email threads, i.e., coherent exchanges of email messages among several participants. In the approach, we follow the paradigm used for other genres of summarization, namely sentence extraction: important sentences are extracted from the thread and are composed into a summary. Given the special characteristics of email, we predict that certain email-specific features can help in identifying relevant sentences for extraction. We employ different types of features to capture the statistical, linguistic and sentimental aspects along with the dialogue structure of the conversations.
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3. Approach Our proposed methodology follows a three phased approach. In the first phase, we prepare the dataset for usage by parsing the email threads into various sections. In the second phase, we represent each message into feature vectors by extacting various features like tfidf, tfisf, sentimental score, length, cosine similarity. In the third phase, we implement ranking system by using feature vectors and then extract top 20% sentences into summary.



3.1. Assumptions We have taken some assumption for this project. These are as follows: •



•



Given input dataset should be according to define tag structure as BC3 corpus. We consider correct spelled words to calculating some features like tf-idf, tf-isf such as to, sender, receiver, time, subject, reply/forward mail, list of messages. After extracting these sections of mail, we represent each mail into



3.2. Architecture



Figure 1: System Architecture
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3.3. Theory 3.3.1 Dataset The corpus we use is the BC3 email corpus developed by Ulrich et. Al. It consists of40 email threads (3222 sentences) from the W3C Corpus. There are on an average 6 emails per thread. Each thread has been annotated by three different annotators. The annotation consists of the following: • • • • • •



Extractive summaries Abstractive Summaries with linked sentences Sentences labeled Speech Acts: Propose, Request, Commit, Meeting Meta Sentences Subjectivity



For our purpose, we have considered manually created extractive summaries from the corpus as the gold-standard data for evaluation. The BC3 corpus is publicly available for use.



3.3.2 Feature Selection Mean TF-IDF: Frequency has been used as a feature for various text processing tasks. We use the tf-idf scheme to characterize the frequency of a word. The value of this feature is calculated as the mean of the tf-idf values of all the words present in the sentence. This value is normalized by dividing it with the largest corresponding value among all the sentences in the conversation.



If DF (t, D) represents the document frequency for term t in document collection D, then the inverse document frequency, idf (t, D), is given by:



Mean TF-ISF: This feature also captures the frequency but takes into consideration only one conversation at a time. The frequency of a word is characterized as term frequency of inverse sentence frequency (tf-isf). This feature is calculated as the mean value of the tf-isf of all the words present in the sentence. This value is normalized by dividing it with the largest corresponding value among all the sentences.



G V N Sindhura, IJRIT



402



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 6, June 2014, Pg: 400-404



If DF (t, D) represents the document frequency for term t in document collection D, then the inverse document frequency, idf (t, D), is given by



•



•



• •



•



Sentence Length: This feature is included to avoid shorter sentences which can be incomplete and have less probability of contributing to the main summary. Longer sentences tend to contain more information. We use the normalized length of the sentence as the feature. It is the ratio of the number of words in the sentence to the number of words in the longest sentence of the conversation. Similarity to Title: The title is a short and precise representation of the primary topic in the conversation. We represent the title and the sentences in vector form using tf-isf scheme. This feature is calculated as the cosine similarity between the title and the sentence vector. Is Question: In official conversations, various issues and concerns raised as questions. This feature is represented by two values, 0 or 1, where 1 represents that the sentence is a question, otherwise not. Sentiment Score: This feature captures the sentiment present in the sentence. Opinions with strong sentiment carry lot of information and have more chance of contributing to the summary. To get the sentiment score of a word we use Senti- WordNet, where each word is given a positive and a negative score between [0, 1]. Sentiment score for the sentence is obtained by accumulating the scores for all words present in the sentence. We have normalized the scores for this feature by dividing the sentence score by the number of words present in the sentence. Cosine Similarity to Title: The title is a short and precise representation of the primary topic in the conversation. We represent the title and the sentences in vectorial form using tf-isf scheme. This feature is calculated as the cosine similarity between the title and the sentence vector.



3.3.2 Ranking System: For the ranking of sentences, we consider all the feature vector and calculate final score. According to that score, we extract top 20% sentences and include in our summary for particular thread.



4. Evaluation and Results To evaluate our approach, we used ROUGE as a metric for summarization performance. ROUGE is a software package for automated evaluation of summaries developed by Chin-Yew Lin. ROUGE scores show that automatic evaluation using unigram co-occurrences, i.e., between summary pair’s correlates surprising well with human evaluations, based on various statistical metrics. ROUGE F-scores were used, as they represent both precision and recall aspects, for different matches: unigram (ROUGE-1), bigram (ROUGE-2) and longest subsequence (ROUGE-L).For the evaluation setup, we compare our system generated summary to gold standard
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summary of BC3 corpus. We obtained the following results on running ROUGE on our system generated summaries:



Evaluation Table



Average Precision



Average Average FRecall Score



ROUGE-1



0.77893



0.36829



0.50012



ROUGE-2



0.36331



0.17177



0.23326



ROUGE-L



0.76830



0.36327



0.49330



We observe that these scores are considerably improved over the baseline scores.



5. Conclusion In this paper, we proposed an approach contains a paradigm used for other genres of summarization, namely sentence extraction. In our approach, we used a set of different features to incorporate statistical, linguistic and sentimental aspects along with the dialogue structure of the online conversations. We showed that those introduced features significantly improved the summarization performance. We successfully summarized real-time chat and email conversations. In future, we would like to implement machine learning technique to increase the correctness for a summary. In addition to this, we can analyze blogs and twitter streams. We would also like to investigate the language independence of our methods.



References [1].Arpit Sood et al. Summarizing Online Conversations:A Machine Learning Approach [2].H. Edmundson. New methods in automatic extracting. Journal of the Association for Computing Machinery, 16(2):264–285, 1969. [3].Paula Newman and John Blitzer. Summarizing Archived Discussions: a Beginning. Intelligent User Interfaces 2003- IUI 200, pages 273-276 [4].M.S. Charikar, “Similarity estimation techniques from rounding algorithms,” ACM Symposium on Theory of Computing, pp. 380–388, 2002. [5].C.-Y. Lin. Rouge: A package for automatic evaluation of summaries. In Text Summarization Branches Out: Proceedings of the ACL-04 Workshop, pages 74–81, 2004.
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