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The Early Days: Web Crawlers

crawls through the web using hyperlinks
makes an index of the words contained in a
page
ranks pages for a search query according to
number of occurences of keywords

Introduction PageRank End

Martin Thoma, Benjamin Lipp – How Google Searches Work 7th of February, 2013 11/27



The Early Days: Web Crawlers

crawls through the web using hyperlinks
makes an index of the words contained in a
page
ranks pages for a search query according to
number of occurences of keywords

Introduction PageRank End

Martin Thoma, Benjamin Lipp – How Google Searches Work 7th of February, 2013 11/27



The Early Days: Web Crawlers

crawls through the web using hyperlinks
makes an index of the words contained in a
page
ranks pages for a search query according to
number of occurences of keywords

Introduction PageRank End

Martin Thoma, Benjamin Lipp – How Google Searches Work 7th of February, 2013 11/27



Basics of PageRank

We all know that:
humans know what is good for them

7 machines don’t know what’s good for humans
humans create websites
humans will only link to websites they like

⇒ hyperlinks are a quality indicator
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How Could We Use That?

simply count number of links to a website
7 10,000 links from only one page

count number of websites that link to a website
7 quality of the linking website matters
7 total number of links on the source page matters
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A Brilliant Idea
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Ideas of PageRank

decisions of humans are complicated
a lot of webpages get visited

⇒ modellize clicks on links as random behaviour
links are important

links of page A get less important, if A has many links
links of page A get more important, if many link to A

⇒ if B has a link from A, the rank of B increases by Rank(A)
Links(A)

if A links to B then
Rank(B) += Rank(A)

Links(A)
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What is PageRank?

The PageRank algorithm calculates the probability of a randomly
clicking user ending up on a given page.
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Mathematics

Let x be a web page. Then
L(x) is the set of websites that link to x
C(y) is the out-degree of page y
α is probability of random jump
N is the total number of websites

PR(x) := α

( 1
N

)
+ (1− α)

∑
y∈L(x)

PR(y)
C(y)
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Pseudocode

function PageRank(Graph web, double q = 0.15, int iterations)
while iterations > 0 do

for all page ∈ web do . calculate pageRank of page
page.pageRank = q
for all y ∈ L(page) do

page.pageRank += y.pageRank
C(y)

end for
end for
iterations -= 1
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Factors of Influence

language
location
social information: what your friends like
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The Filter Bubble

dontbubble.us
www.thefilterbubble.com
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The Filter Bubble
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The Filter Bubble
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What You’ve Learned

web directories
web crawler
graph (nodes, eges)
random walk (ants)
PageRank
read pseudocode
filter bubble
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Image Sources

PageRank by Felipe Micaroni Lalli
screenshots of www.dmoz.org
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Thanks for Your Attention!
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