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Linear and nonlinear Preferential Attachment

Zipf's Law’s Application




Motivation

Degree Distribution of a scale-free network

100 . 4 4 v =TT v T TTrrTT
[
‘e
101 F ®, .
[ . ]
.‘
! ]
-
- -
102 F . 3
[ ]

1073 F \. c

\t‘& |
X104k o 4
~=y 1 SeSP e 1
o iames o
105 :- ...“—.-. Ll R ..-:
= ’ -
10° F B
L - . 1
.
”~ —_— 3 o
—
107 F / -
108 TS WS RN S G | . PR S S Y S | " P Sl e Y £ S
10° 10! 102 10°
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107

nv
10

1nY

-\ ‘:'- .‘./
word frequency
(d)
100
l:l Y
‘ -
1 I 6 Ll L) L ... 'I » -

10° 10

books sold

- -

- nl - ~
l 'J 1\'

citatnons

10° 100 100 10°

telephone calls received

; 10° 10°

web hits

- :
(1)
" L b,

“»
‘.
'l
’.
.
-
"

.
Ivvvlv"'vvvlvvvlv;vl
- :’ .l < 6 -—
- -

earthquake magnitude



Structure

Resources of Data

A Quick Look at
data

Resources of
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Graph display
P.A and Zipf's Law
Nonlinear P.A
Discussion

Home

Public

ications » The World Factbook

'HE WORLD FAC [ BOOK

;' REFERENCES APPENDICES FAQs CONTACT
OUNTRY COMPARISON :: AREA
RANK COUNTRY (5Q KM) DATE OF INFORMATION
RUSSIA 17,098,242
CANADA 9,984,670
UNITED STATES 9,826,675
CHINA 9,596,960
BRAZIL 8 877
AUSTRALIA 7,74 0
INDIA 263
ARGENTINA 2,780,400
KAZAKHSTAN 2,724,900
ALGERIA ,381,741
I it A e S A A T T T T

Please select a country to view

factbook/rankorder/rankorderguide. htmI
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Structure Areas Choosen - Railways
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Structure Areas Choosen - Population

A Quick Look at
data Part 2. Population
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Structure Areas Choosen - Roadways

A Quick Look at
data Part 3. Roadways
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Structure Areas Choosen - Internet Users

A Quick Look at
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Structure Areas Choosen - Railways
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Structure Areas Choosen - GDP

A Quick Look at
data Part 6. GDP
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Structure Areas Choosen
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Preferential Attachment and

Zipf's Law

Zipf's Law
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log(total length of the road network) log(total route length)

log(INTERNET USERS)
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Nonlinear Preferential Attachment

— (87
Py =cy-rank,” =ca-k;

1
= (

Linear: Q
Random: «
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Sublinear
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Why Different?

log(total length of the road network) log(total route length)
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