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Completing this unit you should
* Know terms like Size and (unique) volume

« Be able to count the in and out degree of web
pages

* Have an idea what kind of law (in & out) degree
distributions follow

* Know that degree is not distributed in a fair way

« Know that the Gini coefficient can be used to
measure fairness
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Some basic statistics about Simple English

* Size (Number of vertices)
— 100312

* Volume (Number of edges)
— 1'627°472

* Unique volume (Number of unique edges)
— 746°086
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Empirical connection between Size and
volume in over 100 networks

. There Seems to 1010§lll’ [ IIII’ [ ] III‘ [TTI T T II’ IIIHII‘ [T] III‘ | IIII‘_E‘
. 9
be a connection 10 vy S
% 100 = =
g0k E
- The larger the size €.~ E
O = B
the larger the 510
volume = 10° =
10° & sw —
ﬂllli | |I|I| | | IIII LELLE L] |I| IIHIII‘ | 11 I||‘ I IIII{ 1]
1 10' 10> 10° 10" 10° 10° 10" 10°
* Beware the log log Size (n) [vertices]
plot

Rene Pickhardt CC-BY-SA-3.0 Modeling the Web as a Graph



.

Neighbors, in degree and out degree

In(v)={ueV]idee EF:e= (u,v)}
indeg(v) = |In(v)]

Out(v) ={ueV|dee E:e=(v,u)}
outdeg(v) = |out(v)|

Neighbors(v) = In(v) U OQut(v)
deg(v) = |Netghbours(v)]
deg(v) < indeg(v) + outdeg(v)
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Degree distribution for Simple English Wiki

105; l IIIIII| I llllll l Illll’ [T T VTV I Illllz
SN -
>

e 1035— \ —=
o) - —
?.)— 2: \ —
= 10E 3
10 % -
100_ R Lol TMI T R

0 1 2 3 4 5

10 10 10 10 10 10

Degree (d)

Rene Pickhardt CC-BY-SA-3.0 Modeling the Web as a Graph “



r .

Degree distribution for Simple English Wiki
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Out degree distribution
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In degree distribution
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Comparing in and out degree distributions |
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Use the Gini coefficient to describe Fairness

> 2 ldeg(vi) — deg(v;)]

. (=
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. G=A/(A+ B)
. Ge€|0,1
— 0 =fair N

— 1 = U nfa”' Cumulative share of people from lowest to highest incomes
Rene Pickhardt CC-BY-SA-3.0 Modeling the Web as a Graph I



.

Out degree lorenz curve
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In degree lorenz curve
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Thank you for your attention!

Contact:
Rene Pickhardt
Institute for Web Science and Technologies
Universitat Koblenz-Landau

N N rpickhardt@uni-koblenz.de
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Pictures:

. : iki i iki/File:6n- By User AzaToth (Image:6n-graf.png simlar input data) [Public domain], via Wikimedia Commons

. lpi i - ic-light-bright-| - Public domain

iki i iki/Fi i i i . By MistWiz (Own work) [Public domain], via Wikimedia Commons

2 € edge.svg By Pluke (Own work) [CCO0], via Wikimedia Commons

. https://commons.wikimedia.org/wiki/File:Matrix.svg By Lakeworks (Own work) [GFDL (http llwww.gnu.org/copyleft/fdl.html) or CC BY-SA 4.0-3.0-2.5-2.0-1.0 (http:/
creativecommons.org/licenses/by-sa/4.0-3.0-2.5-2.0-1.0)], via Wikimedia Commons

By Houl0078 (Own work) [CCO0], via Wikimedia Commons
. : iki i iki/File: - E By MartinThoma (Own work) [GFDL (http://www.gnu.org/copyleft/fdl.html) or CC BY 3.0 (http://

creativecommons.orgllicenseslbyl3.0)], via Wikimedia Commons

By Limaner (Own work) [CC BY-SA 4.0 (http:/

By Reidpath [Public domain], via Wikimedia Commons

. https://www.flickr.com/photos/dannysullivan/369540238 via flickr CC-BY 2.0 by Danny Sullivan
. Graph statistics via http://konect.uni-koblenz.de/networks/link-dynamic-simplewiki

public domain

. hnps_ch.Qmm.Qnsakame.dLa.mMﬂLﬂl.eMLQddwm.eﬂem_nng publ:c domain

(definition of world wide web)
) By Sebastian Schelter [CC BY-SA 3.0 (http://creativecommons.org/

y Chris 73 / Wikimedia Commons [GFDL 1.3 (www.gnu.org/licenses/fdl-1.3.html) or CC BY-SA 3.0

(http /Icreatlvecommons org/llcenseslby-sal3 0)], via Wlklmedla Commons

ipg By Manipande (Own work) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via
W|k|med|a Commons

. https://www.flickr.com/photos/valeriebb/290711738 via Flickr and Valerie Everett
. hitps://commons.wikimedia.org/wiki/File:Inner-product-angle.png CC-BY-SA by CSTAR & Oleg Alexandrov
. https://commons.wikimedia.org/wiki/File:Synoptic_word-for-word.png By Alecmconroy (Own work) [GFDL (http://www.gnu.org/copyleft/fdl.html) or CC BY 3.0 (http://

creativecommons.org/licenses/by/3.0)], via Wikimedia Commons
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