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Link analysis (Chapter 21)

Exercise 21/1

Link analysis (Chapter 21
( ) Assume the web graph G = (V = @ E =d(a,b),(a,c), (b.c),(c,b)}). Count

Definition 1 (Markov Transition Matrix) PageRank, hub and authority scores for each of the web pages. Rank the pages by the
ﬁim the. gmptf}:Gl= (V. E) and teleport probability o let N = |V] and A be the N x N individual scores and observe the connections. Yo c that in each step of the
ink matriz with elements random walk we teleport to a random page with Erobability 0.1 *}nd uniform distribution.
Normalize the hub and authority scores so that the maxi is 1.
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The transition probability matn:-@is then calculated in the following way: o b C

1. If a row of A has all 0, then substitute all of them with 1s. @ &L e 11

2. Divide each 1 by the number of 1s in that row. 1 / n Q =bl 6 6 1

3. Multiply each entry by 1 — o cLo 1 o0

4. Add § to each entry. 03 = 2 4
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Algorithm 1 (PageRank) - N g 1
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Definition 2 (Hubs and authorities) ‘
Given the link matriz A, let h(v) denote the hub score and a(v) the authority score. First, = _ (__4_ 29__ Z,L \n (v) = @ AT . b\ (V)
set MeMM for all vertices v € V.. The scores are calculated as x/l - 30 ! bo ' %o
() = (A a()) s . wey oudggug lwks 2 0 14 s 0o o 1 B 4 B
) : Xa el Lonverges M(V\: e :]] ] Z ) :ll - B 22 = e
which is equivalent to T \7 610 1 o Y
h(v) = A-AT.h(v) !
alv) = AT-A-a(v) . a(v) = AT Al
. b4 1 29 22
004 huo Doinks ks man od  Awkh, X, = (— t —‘\‘-> o o 0 11 4 4
100k b ik gy b s = (w8 vr= (5 3) (5723 3= (3
0 1 0 1

Aa
—_
n
W
—_

qoodh awkh . s pointed o by mmmy 900d hubs a1 0


https://miro.com/app/board/o9J_lBnw_3s=/

