COMPUTER SYSTEMS RESEARCH 
Portfolio Update 3rd Quarter 2009-2010 
Research Paper, Poster, Slides, Coding, Analysis and Testing of your project's program.  

Name: Sam Zhang Period: 5  Date: 4/7/10 

Project title or subject: Natural Language Generation with Markov Chains and Grammar 

Computer Language: Python

Note: Now for full credit on all assignments you must provide specific plans and work using a degree of sophistication of algorithms and data structures at or beyond the level of APCS, AI 1/2, Parallel 1/2.  Using shell programs or code available on the Web or in  a book is not sufficient for full credit.  You must provide actual development of your own code and research, analysis and testing of this code of your own.   Be sure to list specific data structures, algorithms and coding you are doing at a sufficient level of sophistication for full credit.   Also for full credit, you cannot merely repeat the same algorithms/data structures week after week – your program and your learning need to be evolving at a sophisticated level.

Describe the updates you have made to your research portfolio for 3rd quarter.

1. Research paper: Paste here new text you've added to your paper for 3rd quarter.  Describe and include new images, screenshots, or diagrams you are using for 3rd quarter. 

Specify text you've written for any of the following sections of your paper:

-  Abstract

Moreover, knowing the way we assign meaning to words, is it possible for us to generate text automatically?  Natural Language Generation is one method for doing so, and this project explores the use of a machine-learning method known as a Markov Chain. 


-  Introduction or Background 

Knowing the similarity between words, can we incorporate that into the generation of texts?  By combining a corpus-based method of generating texts with semantic similarity, the accuracy of generated texts could perhaps be improved.

Part-of-speech tagging, if used with a machine learning method, can be potentially combined to give the Markov Chain generated text a grammatical structure.  The difficulty lies in deciding which grammatical structure to use, and programming them into the system.  Perhaps a similarly Markov-like grammatical reaping can be made on the harvest that is the corpus.

Natural Language Generation has progressed much since the millenium, but some argue that corpus-based methods remain as potent and relevant as ever (3).  In a corpus-based method like the Markov Chain, each word is entered into a database with the subsequent word as an attached value.  The more two words are paired, the more they are linked in the database.  Thus to generate a text in the style of spam artists, one needs to jump from word to word randomly, with the database itself automatically organized by frequency.  However, this creates a problem wherein the grammar is nonexistent and punctuation haphazard.  To resolve this, this project will implement a grammatical structure to limit the possible continuations in the Markov Chain.

For the text generation, various corpora are used, and the author plans to set up an automatic text generator by attaching it with the internet and blog feeds.  Currently, the most successful texts have been generated using various inaugural addresses throughout the history, for within the output one can see many of the semiotic constructs popular in the day.


- Development section(s) – the work you've actually done

Then this project generates a text using similarity culled statistically from a text.  By using a stochastic method, the original vocabularity of a corpus is maintained.  The process is split into two parts: entry and generation.  In entry, each word is entered into a database with the subsequent word entered as its value.  In this case, the Markov Chain is second order, meaning that two words follow each entry, making for a more accurate rendition of the original text.  In generation, the words are randomly picked from the previous words values.  As the entry portion was not controlled for repetition, the frequency was self-controlled.

2005 -- George W. Bush:

In the truths of Sinai , the questions that come to those who feel its power , it burns those who feel its power , it burns those who feel its power , and the varied faiths of our soldiers . You have seen together . For as long as whole regions of the United States to seek and support the growth of democratic movements and institutions in every generation by reaffirming all that is the concentrated work of helping raise up free governments � K the idealistic work of generations . The great objective of ending tyranny is the

1789 -- George Washington:

Than side no local prejudices or attachments , no separate views nor party animosities , will misdirect the comprehensive and equal eye which ought to be peculiarly conscious of his own deficiencies . In these honorable qualifications I behold the surest pledges that as on one side no local prejudices or attachments , no separate views nor party animosities , will misdirect the comprehensive and equal eye which ought to be suppressed . You will join with me , my error will be more consistent with those circumstances , and , in executing this task , I trust , in

1861 -- Abraham Lincoln:

Perpetual I do not choose now to specify particular acts of Congress as proper to be extended . This is the only substantial dispute . The people themselves can do this . Think , if not expressed , in the best way all our constitutional controversies , and not in any interior locality shall be delivered up " their oaths are unanimous . Now , if you can not remove our respective sections from each other nor build an impassable wall between them . But such is not our case . All members of Congress swear their support to the

1941 -- FDR (Third Term):

Those count of years , but by the count of years , but mostly plain people , who sought here , early and late , to find freedom more freely . The coordinate branches of the world . And yet we all understand what it is -- the spirit of America , and in the Capital of the people of this democracy . For there is also the spirit of America , and to perpetuate the integrity of democracy . For action has been , and the mind , constricted in an alien world , lived on , the people

1937 -- FDR (Second Term):

Them these conditions of effective government shall be created and maintained . They will demand that these conditions of effective government shall be created and maintained . They hold out the clear hope that government within the separate States , and government of the chaos which followed the Revolutionary War ; they are making their country a good neighbor among the nations in its example of the United States can do the things the times require , without that aid , we have come far from the ideal ; and we will not listen to Comfort , Opportunism , and

1809 -- James Madison:

May for the past , as I trust , on any unwarrantable views , nor with large ones safe ; to liberate the public debts ; to foster a spirit of independence too just to invade the rights or the functions of religion , so wisely exempted from civil jurisdiction ; to maintain sincere neutrality toward belligerent nations ; to preserve in their full energy the other salutary provisions in behalf of private and personal rights , and to the advancement of its highest interest and happiness . But the source to which I am to tread lighted by examples

1801 -- Thomas Jefferson:

Trusted public order as his own personal concern . Sometimes it is proper you should understand what I deem the essential principles of our sages and blood of our felicities . About to enter , fellow citizens , unite with one heart and one mind . Let us restore to social intercourse that harmony and affection without which liberty and even life itself are but dreary things . And may that Infinite Power which rules the destinies of the right of election by the sword of revolution and reformation . The approbation implied by your suffrage is a great consolation


- Results – if you're reaching any preliminary conclusions 

Other texts that could provide information once regenerated are political blogs, scientific texts, and internet dialog corpora.

2. Poster: Copy in new text you've added to your poster for 3rd quarter. 

List the titles you're using for each of your subsections.  Include new text you're adding


-  Subsection heading: Abstract   and text:

Language can be generated stochastically using Markov Chain databases.  This project explores the use thereof in junction with the aforementioned semantic web.


-  Subsection heading: Background and Introduction   and text:

To create a comprehensible text, this project uses a corpus-based method to gleam the basic grammatical rules and vocabulary, then using those, to piece together a new  text (Figures 1 and 2).



-  Subsection heading: Discussion   and text:

As can be seen, the two inaugural addresses (Figures 1 and 2) reflect the semiotic landscape of the time.  Bush uses “power”, “burns”, “faiths”, “democratic”, “free”, and “idealistic”.  Washington uses “nor party animosities”, reflecting his anti-partisan views; “peculiarly conscious”, “surely pledges”, and other phrases uncommon in contemporary political discourse.

   -Subsection heading: Results and Conclusions and text:

The project successfully regenerates texts using a second-order Markov Chain, but it may benefit from a future adding of a context-free grammar to impose further structure on the work.  Thusly the text may not end abruptly with misplaced punctuation, although that problem was much more common with a first-order Markov Chain than now.

· images, screenshots, or diagrams in your poster.

Example box (Figures 1 and 2):

· Figure 1: 2005 Bush's inaugural address:

 In the truths of Sinai , the questions that come to those who feel its power , it burns those who feel its power , it burns those who feel its power , and the varied faiths of our soldiers . You have seen together . For as long as whole regions of the United States to seek and support the growth of democratic movements and institutions in every generation by reaffirming all that is the concentrated work of helping raise up free governments  K the idealistic work of generations . The great objective of ending tyranny is the...


Figure 2: 1789 Washington's inaugural address:

Than side no local prejudices or attachments , no separate views nor party animosities , will misdirect the comprehensive and equal eye which ought to be peculiarly conscious of his own deficiencies . In these honorable qualifications I behold the surest pledges that as on one side no local prejudices or attachments , no separate views nor party animosities , will misdirect the comprehensive and equal eye which ought to be suppressed …

3. Presentation slides: Provide a brief outline summarizing the main points of your presentation for 3rd quarter


Explain semantic similarity, Natural Language Processing, Markov Chain training and generation.  Provide humorous examples.

4. Coding: attach new code that you wrote 3rd quarter. Describe the purpose of this code in terms of your project's goal and research.  Also provide clear commentary on the main sections of your code.





Here is the code used to train the database:

    def train(self, text):

        words = [None, None]

        for i in xrange(0,len(text)-1):

            words[0], words[1] = words[1], text[i] + " " + text[i+1]

            if words[0]:

                self._data[words[0]].append(str(words[1]))

    
And the code used to generate the text:

def generate(self, length):

        output = []

        output.append(choice(self._data.keys()).title())

        while len(output) < length:

            if self._data.has_key(output[-1]):

                output.append(choice(self._data[output[-1]]))

            else:

                output.append(choice(self._data.keys()))

        text = ""

        for x in output:

            word = x.split(" ")

            text = text +" " + word[0]

         return text

       5.  Testing, Analysis – specific listings/descriptions of the tests and analysis you've done this

             quarter. 

Inaugural address tests:

2005 -- George W. Bush:

In the truths of Sinai , the questions that come to those who feel its power , it burns those who feel its power , it burns those who feel its power , and the varied faiths of our soldiers . You have seen together . For as long as whole regions of the United States to seek and support the growth of democratic movements and institutions in every generation by reaffirming all that is the concentrated work of helping raise up free governments � K the idealistic work of generations . The great objective of ending tyranny is the

1789 -- George Washington:

Than side no local prejudices or attachments , no separate views nor party animosities , will misdirect the comprehensive and equal eye which ought to be peculiarly conscious of his own deficiencies . In these honorable qualifications I behold the surest pledges that as on one side no local prejudices or attachments , no separate views nor party animosities , will misdirect the comprehensive and equal eye which ought to be suppressed . You will join with me , my error will be more consistent with those circumstances , and , in executing this task , I trust , in

1861 -- Abraham Lincoln:

Perpetual I do not choose now to specify particular acts of Congress as proper to be extended . This is the only substantial dispute . The people themselves can do this . Think , if not expressed , in the best way all our constitutional controversies , and not in any interior locality shall be delivered up " their oaths are unanimous . Now , if you can not remove our respective sections from each other nor build an impassable wall between them . But such is not our case . All members of Congress swear their support to the

1941 -- FDR (Third Term):

Those count of years , but by the count of years , but mostly plain people , who sought here , early and late , to find freedom more freely . The coordinate branches of the world . And yet we all understand what it is -- the spirit of America , and in the Capital of the people of this democracy . For there is also the spirit of America , and to perpetuate the integrity of democracy . For action has been , and the mind , constricted in an alien world , lived on , the people

1937 -- FDR (Second Term):

Them these conditions of effective government shall be created and maintained . They will demand that these conditions of effective government shall be created and maintained . They hold out the clear hope that government within the separate States , and government of the chaos which followed the Revolutionary War ; they are making their country a good neighbor among the nations in its example of the United States can do the things the times require , without that aid , we have come far from the ideal ; and we will not listen to Comfort , Opportunism , and

1809 -- James Madison:

May for the past , as I trust , on any unwarrantable views , nor with large ones safe ; to liberate the public debts ; to foster a spirit of independence too just to invade the rights or the functions of religion , so wisely exempted from civil jurisdiction ; to maintain sincere neutrality toward belligerent nations ; to preserve in their full energy the other salutary provisions in behalf of private and personal rights , and to the advancement of its highest interest and happiness . But the source to which I am to tread lighted by examples

1801 -- Thomas Jefferson:

Trusted public order as his own personal concern . Sometimes it is proper you should understand what I deem the essential principles of our sages and blood of our felicities . About to enter , fellow citizens , unite with one heart and one mind . Let us restore to social intercourse that harmony and affection without which liberty and even life itself are but dreary things . And may that Infinite Power which rules the destinies of the right of election by the sword of revolution and reformation . The approbation implied by your suffrage is a great consolation

Singles corpus tests:

GREEK 41yo seeks Greek lady 30 - 48 for discreet intimate encounters

SEXY MARRIED MALE mid 40 '' s , seeks employed 28 - 35 yo female

VIETNAMESE MAN Single , tall , slim , petite lady , genuine replies only . ALA .

likes cooking , house work , gardening , music , cafes , beach loving . Seeks nice , caring , and a little fun with a sense of humour , understanding , with varied interests seeks genuine female for discreet fun meetings .

AUSTRALIAN , SLIM , FUN 5 ft . 8 ., honest and normal man for fship , view to relationship .

5. Running your project – describe what your project's program actually does in it's current stage. Include current analysis and testing you're doing.  Specifically what have you done this quarter.

The program currently uses the Markov Chain database to generate texts in accordance with the input vocabularic structure of the corpora.  Thus it expanded on previous quarter's similarity metrics by implementing the generation of text, rather than just the analysis thereof.

6. What is your focus for wrapping up your project for 4th quarter? 

· I plan to implement a grammar so my program would produce more coherent outputs

· I plan to implement an automatic RSS feed reader so my program can generate daily blog posts based on current internet blog posts.  Automatic parody.
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