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e Approach 1: use standard IR techniques to
find pages that satisfy a query
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e Approach 1: use standard IR techniques to
find pages that satisfy a query

Query terms: conference, fopic, Web
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e Approach 2: integrate IR techniques with
structure/link analysis

N

Maria Luisa Sapino (BDM 2018)

Web ....
. |

e Approach 2: integrate IR techniques with
structure/link analysis

() Connectivity (b) Co-citation | (c) Social filtering [ (d) Transitivity
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HITS algorithm

e Good pages are categorized into two types
- Hubs: point to many pages of high quality
- Authorities: pages of high quality
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Hubs and authorities
G
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o |*Good hubs should
point to good
authorities

O *Good authorities
must be pointed by
good hubs.
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Topic distillation by iterative
mutual reinforcement
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Topic distillation by iterative
mutual reinforcement
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e Use IR to find the candidate pages
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HITS

G
e Use IR to find the candidate pages

e Expand to include all pages which link or are
linked by this core set
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HITS
G
e Use IR to find the candidate pages

e Expand to include all pages which link or are
linked by this core set

e Compute authority and hub values for all
pages (iterate!!)

a(i)= S h(j) A= E(c)t(j)
&l jEout(i
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HITS
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e Matrix notation
— T —
a=E" h h=FEa
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...reminder

e Eigenvalue and eigenvector

e Given a matrix E, let ¢ (scalar) and x (vector)
be such that

— —

cx=FEx

Eigenvalue
9 \—‘ Eigenvector
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...authorities
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...authorities

=E'Ea

aisan
eigenvector of
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...hubs
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HITS and LSI???
. |
e ...reminder: SVD of E is
E=UMV"

where

- Mis a diagonal matrix
- UTu=l

- Viv=]
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..then
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EE" =UMVTVYMUT
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.then
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EE" =UMV'VYMUT
EE" =UMIMUT
EET =UM*UT
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...then again
. |

EET =UM*UT
EE'U =UM*U'U =UM*
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...then again
G

EE" =UM*UT
EE'U =UM*UTU =UM?

T 2

EE Uj = Ujmj

Eigenvector Eigenvalue
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...in fact

T
EE'U,=U,

Eigenvector \1\—‘ Eigenvalue
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...in fact

T
EE'U, =U,
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HITS is similar to LSI, but on (source, destination) rather than (term,document) matrix
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Problem

G
e Topic drift
- Pages include neighbors

- Neighbors may be good hubs, authorities; but
may not have good content match
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Clever system
e

e Use IR to find the candidate pages

e Expand to include all pages which link or are linked by this core
set

e Compute authority and hub values for all pages (iterate!!)

e Consider text next to the link!!!!

ay= " Swlj=ih() hG)= 3 wli— (i)

Jj&in(i) JEout(i)
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Problem

. |
e Topic drift
- Pages include neighbors

- Neighbors may be good hubs, authorities; but
may not have good content match

e Slow
- lteration is not good!
- One eigenvector computation per query
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PageRank

G
e Random Surfer
- Jumps from page to page with uniform probability

- Occasionally jump to a random page with small
probability (1-B)

- If no out page, then jump to any page with equal
probability
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PageRank

G
e Random Surfer (N pages)
- Jumps from page to page with uniform probability

- Occasionally jump to a random page with small
probability (1-B)

- If no out page, then jump to any page with equal
probability

o oo

1
—‘ ———if there s an edge fromito j
N M, = o) & J
0 otherwise
Transition matrix
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PageRank
G
e Random Surfer (N pages)

- Jumps from page to page with uniform probability

- Occasionally jump to a random page with small
probability (1-B)

- If no out page, then jump to any page with equal
probability

p(j)="-F £)

N * ,-@-,,j)out(i)

Probability that the
surfer is at page j
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PageRank

e Random Surfer (N pages)
- Jumps from page to page with uniform probability

- Occasionally jump to a random page with small
probability (1-B)

- If no out page, then jump to any page with equal
probability
L 1-p P(i)
P(j) = +p
N

IS0} out(i)

Probability that the P
surfer is at page ] e(g"::xmm of the
e e s Maria Luisa Sapino (BDM 2018)
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