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Analysis of Rich - Get - Richer

Processes

f ( K ) : fraction of nodes
with K C in ) degree

goal : fck ) I K
"

why this happens with
e Rar model ?

Which is the
"

meaning
"

of
" i ?



RGR model :

1) nodes are created in order :

1,2 ,
. . . IAH

2) a new rode J is created
.

za ) with prob. p , I

will be connected To i

uniformly at random

2b ) with prob . t- p
,

J
will be connected To

L
,

with e prob . proportional
To e 's current degree .

zc ) repeat the process
from step s

( for the sake of simplicity
only one link is created

along with the new
node )

Nj Ct ) = random Veritable

= # of links to

J et a time
step t



. ) Kj C

958
) = o
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. . ) Rj Hts ) = Nj C t ) t I t

-

eye ,

.fx←¥¥.
-  IngeXj

"

deterministic argument
"

Rj ( t ) : continuous function

9=1 - p

d se ; p to Kj

It
= -

C-

⇒

¥a ;

o ddheidt-

- ¥ It

integrate on
both sides

to

Jptptej . dsej = f If It

qft as) -

-gflnttce )



In ( p t g nj ) = g Int + c

let A = e
'

expneutuete both sides .

p to Nj = A t
'

← se ; C t ) = If ( Atl
- p

)⑧
recall initial condition

2jC$=o
$

O = Kj

Cj
) =

gIfAj9
- p)

Aj - p = o

aj C j ) = t.CA#fE9- p ) = o

Aj
9

- p = OfA=I
is"tone

xjlt ) = tf ( fat - p ) = Ig [ I It 9- I



xjttt-FL.FI/9 - I ]
it is a

closed

form
repression for how eeoh

Kj grows over time
-

for e freer value of k
,

end e Nme t
,

what freedom

of all functions sej satisfies
xj Ct ) z k ?

faith
FIC 't )

9
- Dak

→ j ± TEE: - is ]
-Td

out of all the functions
see

, K2 ,
. .  -

,
He at time t

,

the fraction

satisfies the,!
" Wes J that

→ FCK ) = ¥Efpktig j
- ng

proportional exp .

to k



FCK ) : fraction L nudes with

ett
degree k

f- ( f ) i freebee J nodes

with exactly
degree I

Hence
,

we take the

derivative :

- 4¥ = tf. tftffuof
' - 'T

Fck ) - ¥ ( f key

:C
' the)

-
-

C = It f- = 1 t tf
this is a power be

FED



Which is the meaning of c ?

c = I t t
1 - p

-

figo H + ⇒= I

a) the greeters is mainly
governed by preferential

attachment
,

⇒
. . ) the

power let exponent
decreases beard 2

,

allowing to very large
degrees to arose

.

reel networks = ZEKE EB

-

"

stele - free regime
"

fishy ( t t . Ip ) =

Go. ) when p -31 : random
selection

- a) RGR effect is at
dominant

. . . ) very large degrees
org

rare
.



Take Home Message

i ) we proved that a

rich - get - richer process

leeds
To the formation

of e Sade - free network

ii) the exponent of the power
law provides a

"

measure
"

of the impactof
random

connection vs preferential
attachment

iii) this model still does not

explain the a - existence

in reel networks of
short distances and

high clustering coefficient.


