COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name: Edwin Zhang, Period: 4 

2. Date of this version of your program: June 6, 2010 

3. Project title: Learning to Classify Documents 

4. Describe how your program runs as of this version.  Include

I finished my program this quarter. My program has two parts, a Learning section and a Prediction part. In my Learning section, my program read in a parameters text file that specified the number of categories, the category, and the number of documents for each category. It also read in a bunch of training document for each category. It reads in each document and processes it. It stores all the terms in an array and for each term, keeps a count on how often a certain term appears in documents of a certain category. My program then calculates a score for each term for each category, dividing the number of times the term appeared in documents of a certain category plus one over the number of times the term appeared in documents of all other categories plus one to prevent dividing by zero or having a score of zero. For each category, my program then sorts the array and chooses the top 25 terms for each sorted array to be the features for the respective categories and writes the terms, as well as the score and respective counts out to a file to be used by the Prediction section. 

In the Prediction section, I read in the features and parameters files and process them. I then read in a document where I do not know the category. I then go through the document, looking for terms that were selected as features. Each category has a score, represented by a variable and for feature found, the category variables are multiplied by a number specific for each category greater than or equal to 1. After going through the document, whichever category has the highest score is the likely category of the document. 

I initially tested my program with just two categories. Initially, my program didn’t work. However, after correcting several coding errors, my program worked for two categories, with 100% accuracy, based on 10 tests. I added three more categories, so that I had five categories. Once again, my program didn’t work, due to coding errors. After several modifications, my program worked with extremely high accuracy, correctly classifying 28 out of the 30 test documents. 

Program Code

Learning Program

import java.io.*;
import java.util.*;
public class Learning
{
 public static int length = 0;
 public static void main(String[] args) throws FileNotFoundException
 {
 Scanner infile = new Scanner(new File("parameters.txt"));
 int num = infile.nextInt();//number of categories
 Category[] categories = new Category[num];
 for(int x = 0; x < num; x++)
 {
 String s = infile.next();
 int n = infile.nextInt();
 Document[] d = new Document[n];
 categories[x] = new Category(s, n, d);//create array of categories and documents
 }
 Terms[] list = new Terms[500000];
 for(int x = 0; x < num; x++)
 {
 Document[] docs = categories[x].getDocs();
 for(int z = 0; z < categories[x].getNum(); z++)//going through the training documents
 {
 docs[z] = new Document();
 File temp = new File(categories[x].getName() + "/" + z + ".txt");
 infile = new Scanner(temp);
 String[] t = new String[10000];
 int n = 0;
 while(infile.hasNext())
 {
 int a = 0;
 String word = infile.next();
 word = word.toLowerCase();//make everything lower case
 for(int index = 0; index < length; index++)
 {
 if(list[index].getTerm().equals(word))//if word is already in array
 {
 list[index].increaseCount(x);//increase count in corresponding category
 a = -1;
 break;
 }
 }
 if(a != -1)//if not already in array
               {
                  list[length] = new Terms(num);//make new entry and count
                  list[length].setTerm(word);
                  list[length].increaseCount(x);
                  length++;
               }
               if(n<10000)//if n > 10000, ignore it
               {
                  t[n] = word;
                  n++;
               }
            }
            docs[z].setNum(n);
            docs[z].setTerms(t);//setting stuff for array of documents
         }
      }
      for(int x = 0; x < length; x++)
         for(int y = 0; y < num; y++)
            list[x].calcScore(y);//calculate the score for each term and category
      for(int x = 0; x < num; x++)
      {
         sort(list, x);//sort the list by score
         String name = categories[x].getName();
         for(int i = 0; i < 25; i++)//top 25 in each category is a feature
         {
            try
            {
               BufferedWriter out = new BufferedWriter(new FileWriter(name + ".txt", true));
               out.write(list[i].getTerm() + " : " + list[i].getScore(x) + ", ");
               for(int y = 0; y < num; y++)
               {
                  int[] temp = list[i].getCount();
                  out.write(temp[y] + " ");
               }
               out.newLine();
               out.close();
            }
            catch(IOException e)
            {
            }
         }  
     }
   }
   public static Terms[] sort(Terms[] array, int category)
   {
      for(int n = 1; n < length; n++)
      {
         for(int f = 0; f < n; f++)
         {
            if(array[n].getScore(category) > array[f].getScore(category))
            {  
               Terms l = array[n];
               shift(array, f, n, l);
               break;
            }
         }
      }
         return array;
   }
   public static void shift(Terms[] array, int index, int n, Terms value)
   {
      for(int s = n; s > index; s--)
         array[s] = array[s-1];
      array[index] = value;
   }
}

Prediction Program

import java.io.*;
import java.util.*;
import java.lang.*;
public class Prediction
{
 public static void main(String[] args) throws FileNotFoundException
 {
 Scanner infile = new Scanner(new File("parameters.txt"));
 int num = infile.nextInt();
 String[] names = new String[num];
 for(int x = 0; x < num; x++)//read in the files from learning
 {
 names[x] = infile.next();
 infile.next();
 }
 Terms[] features = new Terms[num*25];//array of Terms - features
 int y = 0;
 for(int x = 0; x < num; x++)
 {
 infile = new Scanner(new File(names[x] + ".txt"));
 while(infile.hasNext())
 {
            features[y] = new Terms(num);
            features[y].setTerm(infile.next());//set term
            infile.next();
            infile.next();
            for(int z = 0; z < num; z++)
               features[y].setCount(z, Integer.parseInt(infile.next()));//set the counts
            for(int z =0; z < num; z++)
               features[y].calcScore(z);//calculate the score for each category
            y++;
         }
      }
      infile = new Scanner(new File("Baseball/16000226-7.txt"));//read in prediction file
      double[] prob = new double[num];
      for(int x = 0; x < num; x++)
         prob[x] = 1;
      while(infile.hasNext())
      {
         String temp = infile.next();
         temp = temp.toLowerCase();//go through the file and make everything lower case
         for(int x = 0; x < 25*num; x++)
         {
            if(temp.equals(features[x].getTerm()))//if a term in the prediction document is a feature
            {
               int total = 0;
               for(int z = 0; z < num; z++)
                  total += features[x].getCount(z);//get the total count from the array of terms
               for(int z = 0; z < num; z++)
               {
                  double p = (double)((features[x].getCount(z)+1.0)/(total+1.0)+Math.E);
                  prob[z] *= Math.abs(Math.log(p));
               }
            }
         }
      }
     int max = calcMax(prob, num);
      System.out.println("The category of this document is probably " + names[max]);
   }
   
   public static int calcMax(double[] prob, int length)
   {
      int max = 0;
      for(int x = 0; x < length; x++)
      {
         if(prob[x] >= prob[max])
            max = x;
      }
      return max;
   }
}

Category Class

public class Category
{
   private String name;
   private int numDocs;
   private Document[] docs;
   public Category(String n, int num, Document[] d)
   {
      name = n;
      numDocs = num;
      docs = d;
   }
   public int getNum()
   {
      return numDocs;
   }
   public String getName()
   {
      return name;
   }
   public Document[] getDocs()
   {
      return docs;
   }
}

Document Class

public class Document
{
 int numTerms;
 String[] terms;
 public Document()
 {
 }
 public int getNum()
   {
      return numTerms;
   }
   public void setNum(int num)
   {
      numTerms = num;
   }
   public String[] getTerms()
   {
      return terms;
   }
   public void setTerms(String[] t)
   {
      terms = t;
   }
   public void printTerms()
   {
      for(int x = 0; x < numTerms; x++)
         System.out.print(terms[x]);
   }
}

Terms Class

public class Terms
{
   String term;
   int[] counts;
   int length;
   double score;
   double[] scores;
   public Terms(int categories)
   {
      counts = new int[categories];
      length = categories;
      scores = new double[length];
      for(int i = 0; i < categories; i++)
         counts[i] = 0;
   }
  public void setTerm(String t)
   {
      term = t;
   }
   public String getTerm()
   {
      return term;
   }
   public int[] getCount()
   {
      int[] temp = new int[length];
      for(int x = 0; x < length; x++)
         temp[x] = counts[x];
      return temp;
   }
   public int getCount(int cat)
   {
     return counts[cat];
   }
   public void printCount()
   {
      for(int x = 0; x < length; x++)
         System.out.print(counts[x] + " ");
   }
   public void increaseCount(int numTerm)
   {
      counts[numTerm] += 1;
   }
   public void setCount(int num, int count)
   {
      counts[num] = count;
   }
  public double calcScore(int num)
   {
      double temp = (double)(counts[num]+1);
      double t = 0;
      for(int x = 0; x < num; x++)
         t += counts[x];
      for(int x = num + 1; x < length; x++)
         t += counts[x];
      score = (double)temp/(t+1);
      scores[num] = score;
      return score;
   }
   public void setScore(int num, double s)
   {
      scores[num] = s;
   }
   public double[] getScores()
   {
      double[] temp = new double[length];
      for(int x = 0; x < length; x++)
         temp[x] = counts[x];
      return temp;
   }
   public double getScore(int num)
   {
      return scores[num];
   }
}

