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Problem

· User types in a keyword-based search query. We have to (i) find a result pages to answer this query, and (ii) rank these result pages

· Proximity of terms

· Anchor Text

· Page Rank

Proximity

· Of terms on a web page

· E.g. phrases

· E.g. “anatomy”, “search”, “anatomy search”

· E.g. “Google freshman seminar duke”

· If you just have one keyword, an index is enough

· If you have more than one keyword, proximity becomes very important- higher ranked pages should have the keywords closer to each other 

· Proximity doesn’t mean they have to be next to each other, they just have to be close

· Google takes a page, and with each term, it keeps track of certain information, like assigning numbers where the keyword occurs 

· Thus you can compute proximity by subtracting the lower term number from the higher term number 

Anchor Text

· Text around the link

· Often accurate and concise description of page

· May have terms that the page does not contain

· Search engine

· Other examples

· Can return pages that have no been crawled

· Anchor text serves a bunch of uses

· Anchor text can be used to associated pages; it builds a super page with all the terms on the pages as well as all the anchor text

Bill Clinton Example

· If you searched for Bill Clinton, the first page that came up is the whitehouse.gov 

· White house page was not crawled, so why was it first? Because many other pages associated Bill Clinton to whitehouse.gov through anchor text 

Page Rank

· What is page rank? The page that gets the highest rank is the one that has the most inlinks into it

· First cut: count inlinks
· Basic ideas—“recursive” counting

· Interpretation based on probability

Google’s PageRank

· Inlinks are “good”

· Inlinks from a “good” site are better than inlinks from a “bad” site

· But inlinks from sites with many outlinks are not “good”

· “good” and “bad” are relative
· Is counting inlinks a good idea?

· You can scam the system by making millions of blank pages that link to your page, although this still doesn’t guarantee you a top page rank; you need a combination of things 

· Ex. hypothetically, 10 people link to Shivnath and 1 million to Yahoo

· But the pages pointing to Shivnath and Yahoo do not have the same value 

· The pages that Yahoo links are also more important than those that Shivnath links, thus Yahoo’s recommendation is more important than Shivnath’s 
· The more outlinks you have, the more your value goes down

Suppose there is a pagehopper who follows random links or jumps to a random page. 

· Pagerank can rank pages by the amount of time the pagehopper spends on a page

· If there are many pagehoppers, page rank is the expected crowd size 

· The probability that a pagehopper is on a page is important 

