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1 Introduction

1.1 Background (cupide project)
To address the issue of upholding academic integrity, FYP group of previous years have implemented the Chinese University Plagiarism IDentification Engine CUPIDE.

Currently the engine is capable of text preprocessing, sentence similarity matching. However, CUPIDE shall not stop at this stage. There are rooms for improving similarity matching accuracy and expanding functionalities. The ultimate goal of CUPIDE is to become an integrated text analyzer.
1.2 Approach
More research has to be done in the area of natural language processing. Statistical approach is used for this project. Statistical approach is widely believed to be the best solution resolving ambiguity of natural language. Statistics extraction gives insights to the semantics as well as writing styles of texts. The aim this project is to implement an engine which could extract extensive statistical text analysis data.
1.3 Objective

To build a web-application providing text analysis of various dimensions, including statistics of text, keyword density, key word-phrase density, readability approximation, POS-tagging.

Data present in a clear, prominent, readable way with the use of statistical graphics, (i.e. histogram, charts).

This will be an independent engine separated from CUPIDE. However, integration with CUPIDE should be easy as both systems are written in Java.
2 Concept

2.1 Detection of Plagiarism through writing style

Style of writing varies from every literature form and every author. Knowledge to writing style of a piece of text hints on the probability of plagiarism. Strategies include the following guidelines.

1. Every author has his own writing style.

If two pieces of text from different authors are similar in style, chances are that one is copying another.

2. Writing style is consistence.

If large discrepancy is found between paragraphs of the same text, some texts are potentially plagiarized materials.

2.2What is Writing Style?
Writing style is the manner in which a writer addresses a matter in prose, a manner which reveals the writer's personality, or 'voice.' It is particularly evident in the choices the writer makes in syntactical structures, diction, and figures of thought.

1. Word

a. Richness

Number of use unique words. Text considered to be complex uses a rich range of words.

b. Hardness of word

In English, words rooted from Latin (which probably has more syllable) are harder than Anglo-Saxons words
2. Sentence
a. Length

b. Sentence Structure
Simple 

e.g. My friend invited me to a party. I do not want to go. 

Compound 

e.g. My friend invited me to a party, but I do not want to go. 

Complex 

e.g. Although my friend invited me to a party, I do not want to go. 

Frequent usage of particular sentence forms in accordance to the style of particular author.
2.3 Approach
1. Comparison of analysis reports of texts.

2. Paragraph by paragraph analysis.

Large discrepancy between paragraphs within text indicates plagiarize suspect.

3 System Overview
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3.1 Web Interface

DISCUSSION is completely web-based. End users could query anywhere and anytime on the engine’s website.

3.2 Filtering Module

Besides entering string to the textbox directly, users could submit queries by uploading text files. Most common text files formats are supported. They involves files with extension .html, .pdf, .txt, ,  The filtering module is responsible for handling I/O of files with different formats.
3.3 Preprocessing Module

Perform optional text preprocessing as specified by users. 


Ignore Number.



Numbers are ignored if checked.


Case Sensitivity


Regard capital letters as small letters or not.

Stopwords Removal


Frequently used words with no sematic significance are called stopwords. For instance, auxiliary verbs, like variations of be. When called, stopwords are truncated according to system’s wordlist. 
3.4 Statistics Module

This is the core module of the engine. Most functions are implemented in this module. Functions are divided into departments by the level of analysis unit.
3.4.1 General statistics
Essential statistics extract. Provide an overview of basics characteristics of the queried text.
3.4.2 Alphabets


Count the number of alphabets, with space and without space. 
3.4.3 Words

Basic statistics: word count, unique word count etc.
Top Words


A list of words ranking with frequency.

KeyWords


A list top words weighted by part-of-speech factor. In attempt to extract ideas and concepts the query text delivers.

Word misspelled
Indicates misspelled words and suggest corrections. 

Statistics of misspell frequency. 

POS tag
Tag every word with its part of speech. Statistics of part-of-speech occurrence. 
???Number, Place, People.???
3.4.4 Phrases

Count occurrence of phrases with difference lengths.

3.4.5 Sentences
Basic sentence counting, sentence length counting etc.

Statistic of utilization of sentence structures (e.g. active/passive voice, relative clauses…) and grammatically incorrect sentences.
3.4.6 Readability


Give various readability indexes. i.e. Gunning Fog Index, Automated Readability Index, SMOG, Flesch-Kincaid Readability Test, Coleman Liau Index etc.
3.5 Layout Modules

Layout module is responsible for generating a visually pleasing presentation of data to feed into the web interface. Methods of graph plotting utilizing the java.awt class are defined here.
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