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?How is PageRank calculated

PR(t,) PR(t )
PR(A)=(1 d>+d(c(11) +W+C(t)

t,...t, pages linking to page A
C(t,) - number of outbound links that paget, has
d - damping factor (usually d =0.85)
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Hubs & Authorities (KLEINBERG)
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Subgraph(c,s.t.d)

0. aquery string .

s a text-based search engine.

t.d: natural numbers .

Let R denote the top t results of s on .
Set§_:=R_
For each page pER_

Let I'"( p) denote the set of all pages p points to.
Let ' ( p) denote the set of all pages pointing to p.
Add all pagesin T (p) to S .
If|T" (p)|<d, then

Add all pagesin I’ (p)to S .
Else

Add an arbitrary set of d pages from I' (p)toS,.

End
Return § .
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The mutually reinforcing relationship:

A good hub is a page that points to many
good authorities, a good authority is a
page that is pointed by many good hubs.

Page’s authority weight: .
Page’s hub weight: »"/
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lterate( G, K )
G: a collection of n linked pages .
k: a natural number .

Let z denote the vector (1,1,1,...,1)ER".

Setxo:zz.
Sety,.=z.
Fori=1tok

Apply the O, operation to (x,, y. ), obtaining new x-weights x' .
Apply the O, operation to (x', y, ), obtaining new y-weights y'.

Normalize x'; obtaining x..
. ' . .
Normalize y'. obtaining y,.

End
Return (x,,y,).

Operation O: x

Operation O,: y

-, 2
Normalize 'x .. > (x<p>) =1
PES

Normalize 'y, : Z (y<p>)2=1
PES,

(p)
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z y<p>
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Filter(G .k . c)
G: a collection of n linked pages .
k,c: natural numbers .
(x,,y,) := Iterate(G k ).

Report the pages with the ¢ largest coordinates in x, as authorities.

Report the pages with the ¢ largest coordinates in y, as hubs.
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