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Today's topics

. Popularity as a Network Phenomenon

• Power Laws

•
Rich - Get - Richer Models

.The Unpredictability of Rich - Get - Richer

Effects
. the Longtail
. the Effect of ferch Tools and
Recommendation Systems

-

Chapter 18

"

Power Lees and

Rich
- Get - Richer

Phenomena "

Section 18.1 -

18.6



Popularity as e Network Phenomenon

Network Science ← popularity

popularity ⇐ in - links

the was is

O
e greet domain

for analysis

Characterizing popularity treads

imbalances . C inequalities )
. almost everyone is popular for
very few people

. Very few people achieve

very high popularity .

• very very few people achieve

global popularity .

why ? Is this phenomenon
intrinsic to the whole

ideaof popularity
itself ?



"
As a function . f a

,

what

fraction if cars ) pages Krane
K in

- links ?
"(

other
.

' err 'freEtF
popularity

First Card simple ) hypothesis :

normal distribution
.

Emma. .

⑥ @⑧
they defoe

e sate
the prob . of observing e value

Thet exceeds the mean by
more then ④ time ) the
standard devote

- decreases
a puoutdhf in ① ⇒

big popularity is unlikely .



Central limit theorem

We
'

take smell independent
tendon quantities then in the

Kmt their sum ( or energy
will be distributed according
the normal distribution

.

If we
"

believe
"

this model
,

then the number ofWes
pages wth in - Inks

should decrease exponentially
i - K

,
as K grows

large

watch tht
"Wales on

noodle
.



Power Laws

Empire findings :

the fraction I web
page) Thet here k links

f-Ck ) I ÷ = K
- a

( c = 2. 1)
other networks ( 2 ⇐=3 )
FCK ) = a K

"

power leo
distribution

tµc : decreases much more

slowly es k increases
.

⇒ pages
with very large

k are much more

common then expected
with the normal distr .

=) emergence of
"

bubs "

is

likely .

this Gu be observed in

many different domains
.



c = 2. T

+

=

approximations of power Cars

one very common

fck ) = e k
- c

for some
e and c

C constants )

log fca ) = bgcak
- c)

log FCK) - -

cbg-
xg- -4

.:&.:*
lag - log plot



let 's ea-e.pt thet

power lows represent many
phenomena -

Why
We are observing e kind

of
' order

-

emerging fr -

doo S
.

Is there en underlying
process that keeps the
line so straight ?



Rich - Get - RickerModels

we assume that people here

the tendency To copy the
-

-

decisions of people who acted

before then
.

1) Nodes
ere created in e

Sefuena
I

,
2

, ooo
,

A

2) when I Joins the net
,

then we till create e

link

(a) with prob . p ,
a link

Cj
,

i ) is created Oroniformly
et renders

(b) with prob .
e - P , page J

chooses e page l
.

with probability proportional
to A 's current number
of

"

in - links -

Cc ) repeated this process
( keep the process style :

only one honk is created at
every step ) .



" preferential attachment
"

Berets
,

Albert egge

simple model = this does

not explain every thy .

But it provides a natural
explanation for the

emergence of hubs .

Do not be surprised to

observe power lets or

skewed distributions with
reel date !

( wethc 2nd video
on noodle )

+ oiikepeobe notebook
t net logoWmd .



The Unpredictability of Rich - Get - Richer

Effects

feedbacks effects ⇒

produce power loves

" Intel fluctuations "

: unpredictable

We
an predict that

e power
led can emerge

after a awk ⇒

⇒ we will here bubs !

BUT : what hubs?

Selgeuik ,
Dodds end Welts

"

music lab
"

experiment



Rossdale : e ate where you

Told
doubled songs .

Unknown Songs from Unknown
artists j different qualities .

visitors :

- * iffenat sessions

- they could listen
-

all '

the days
-

they could daunted
only forbode

-

says.

-

download counts "

.

. measure

of popularity .



good goys did not end up
d-the taken

bad songs did - t end up
at the top

Fogs

⑦ other says ?
- they presented

bed says in mixed
-

positions .

in some sessions :

the order Wes established
by means of

"

popularity
'

bool influence is ihprtat
at the end of the

process .

But initial fluctuant
one unpredictable



The Long teil

popularity ⇒ power bed

C often )
small sett if items →

enormously popular
oooh

you bet on

" hits
"

or
" niche ,

"

Chris Anderson
"

the by
tail

a

Do not focus or hits
,

but Try to estimate the
market sales of all the

u niches
'



steqrlatvy.pe f media business :

focus only an

-

hits
-

ftp.#
which area

is bigger .

unpopular vs popular
item )

.



let 's switch the exes .

%¥#niches
'

focus on th
"

Guy tool "

of unpopular items

Just compere the
areas .

-



perret distr .
.

power low dust .

tip f 's lever

I
✓

µ



the Effect of Search tools end
Recommendation Systems

Search tools make the
RGGR dynewecs sore

evident

other aspects that make

thee effed led extreme

f) different queries →

different gaggle results

2) targeted end personalised
search → unpopular items
ranked first

3) Recomm - systems ⇒
"

Serendipity 's exploit
" the by tail

'

argument
"

complex effects in already
couple systems .



Take Home Messages

1) popularity ⇒ power laws

2) Normal distributions de not

explain much

3) RGR models ( aka
"

Preferential

elteduemeut ) proud some

*
flankers :

feedback

end copying effects

a) though distributions an be predicted

(
"

power here
"J

,
we do not

knew how to predict the
success of ←single

"

item
-

5) Switch exes :

"

the Guy toil;that
opens many opportunities

for the media industries

c) this Knowledge is applied to

how systems and dynamics
may change again loud

again . . . )


