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The World Wide Web

➔ The web is unprecedented in many ways: 

➔ Unprecedented in scale (size and change); 

➔ Unprecedented in lack of central coordination; 

➔ Unprecedented in the diversity of users' backgrounds and needs. 

➔ Two types of challenges: 

➔ Data: distribution, size, volatility, quality, unstructured, duplicates. 

➔ Interaction: user needs; relevance; diversity of users.
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Web Characteristics

➔ The Web can be modeled as a graph. 

➔ Web pages point to (and are pointed by) other pages. 

➔ Links to other pages (out-links) usually include an "anchor text". 

➔ The number of in-links to a page is called the in-degree.  

➔ Studies of web characteristics and dynamics is an area of research. 

➔ Early research suggests that the directed graph connecting web pages has a 
bowtie shape.
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Bow-tie Structure of the Web
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Web Characteristics

➔ There is a (high) commercial value associated with appearing on the top 
ranked results for a given search. 

➔ For instance, a search engine whose scoring depends on the frequency of 
keywords would be easy to manipulate by including numerous repetitions of 
selected keywords. 

➔ This is called web spam, i.e. the manipulation of content on the web with the 
purpose of manipulating search engine rankings. Examples include: cloaking, 
link farms, link spam, click spam, etc. 

➔ Topics in the sub-area of adversarial information retrieval.
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"Mixed Motives in Search"

➔ Reflexion from Brin and Page in 1998.

6http://infolab.stanford.edu/~backrub/google.html



User Characteristics

➔ Early research has shown that user queries can be grouped in: 

➔ Informational queries, i.e. seek general information about a topic. There is 
typically not a single source of relevant information. Users typically gather 
information from multiple web pages 

➔ Navigational queries, i.e. seek the website or home page of a single entity. 
Users' expectations is to find a specific resource. 

➔ Transactional queries, i.e. preludes the user performing a transaction on the 
web, such as purchasing a product, downloading a file, or doing a 
reservation.
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Signals for Web Ranking

➔ Hundreds of signals are used by search engines to estimate quality. 

➔ Signals can be groups in different dimensions: 

➔ Query-independent signals (static). 

➔ Query-dependent signals (dynamic). 

➔ Document-based signals (content or structural), e.g. HTML. 

➔ Collection-based signals, e.g. Links. 

➔ User-based signals, e.g. Clicks.
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Link-based Signals

➔ Base assumption: the number of hyperlinks pointing to a page provides a 
measure of its popularity and quality. 

➔ Link-based ranking algorithms build on the assumption that an hyperlink from 
page A to page B represents an endorsement of page B, by the creator of 
page A. 

➔ Two classic algorithms: PageRank and HITS. 

➔ PageRank, Larry Page and Sergey Brin (1996) 

➔ HITS, Jon Kleinberg (1997)
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PageRank

➔ The PageRank of a node is a value between 0 and 1. 

➔ It is a query-independent value computed offline that only depends on the 
structure of the web graph. 

➔ The algorithms models a random surfer who begins at a web page and, at 
each step, randomly chooses between the out-links to move to the next page. 
If the random surfer executes this "forever", he will visit some pages more 
frequently than others. The PageRank value of a page represents this 
probability.
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PageRank Example

➔ From "The PageRank Citation Ranking: Bringing Order to the Web" (1998).
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HITS

➔ Query-dependent algorithm. 

➔ Starts with the answer set (e.g. pages containing the keywords). 

➔ Computes two scores for each page: authority and hub scores 

➔ Pages with many links pointing to them are called authorities. 

➔ Pages with many outgoing links are called hubs.
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HITS Example

➔ From "Authoritative Sources in a Hyperlinked Environmen" (1999)
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