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	Resources:
	http://ww2.coastal.edu/raross/465/search.html 


	Directions:
	Complete the project below. For implementation of the algorithms described you are to use Matlab. Send the solutions to the problems below and implementation of the algorithms to jlassez@coastal.edu and ryarossi@gmail.com.


	Problems:


1. Below we have a set of web sites. From these web sites we have extracted the keywords and hyperlinks of each site (This was done to make your life easier). Explain how you would normally extract this information if it was not given to you?
	Site
	Keywords
	Hyperlinks

	S1
	Human, Interface, Computer
	S2, S4

	S2
	Survey, Computer, System, Response, Time
	S4, S1, S3

	S3
	User, Interface, Computer
	S4, S8

	S4
	Computer, System, Human
	S2

	S5
	User, Response, Time
	S4, S3

	S6
	Random, Trees, Ordered
	S7

	S7
	Graph, Trees
	S6, S9

	S8
	Graph, Minors, Trees
	S9

	S9
	Graph, Ordered
	S6, S7


2. Using the sites keywords above, make a keyword by site matrix. Show the matrix below. If a keyword appears twice on a site, then you would put 2 instead of 1, etc.
3. Input the keyword by site matrix into Matlab and use LSA. You will want to keep 2 singular values. Paste the new keyword by site matrix below. You will want to paste the U and VT matrices from the SVD below also.
4. Suppose you have the query “Computer System.” Make this query into a query vector and find the new query coordinates in the reduced space. Show the coordinates below. Hint: 
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5. Rank the sites by using cosine scoring. This will give us a ranking of the sites according to our query. Hint: 
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, where Si is the website i. Show your work below.
6. What are some problems with this approach of a search engine? Be precise.
7. Make the adjacency matrix that corresponds to the site hyperlinks given in problem 1. Show the matrix below.
8. Construct the graph that corresponds to the adjacency matrix. Use Visio or Powerpoint to make the graph. Paste it below.
9. Is the graph connected? What does this tell us?
10.  In a real information retrieval setting, we would only want to select documents that contained either the exact word or synonyms of our query. Looking at the table in problem 1, if our query is “Computer System.” What sites would we extract as being relevant? You may want to look at the SVD, as this shows us the synonyms as well.
11.  Using the sites that we extracted, run the PageRank algorithm on the corresponding graph. Paste the results below.

12.  Explain why using the hyperlink structure of the web provides a better and more sophisticated approach to ranking of sites? Be sure to explain how this relates to question 6.
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