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Question

Are there communication strategies?

Bruns, A. (2012). Journalists and Twitter : How Australian news
organisations adapt to a new medium. Media International
Australia, 144(1), 97-107.
Heinderyckx, F. (2011). Obama 2008 : l’inflexion numérique.
Hermès, La Revue, (1), 135-136.
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Notations

i ∈ {1, . . . , I} : user.
j ∈ {1, . . . , J} : day.
h ∈ {0, . . . ,23} : hour.
NR

i,j,h (resp. NM
i,j,h) : number of retweets (resp. mentions) by the

user i at the time h of the day j .

In particular :
NR

i,·,h =
(
NR

i,1,h,N
R
i,2,h, . . . ,N

R
i,J,h
)
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Why to cluster the days?

NR
+,j,h =

n∑
i=1

NR
i,j,h

⇒ NR
+,j,· =

(
n∑

i=1

NR
i,j,0, . . . ,

n∑
i=1

NR
i,j,23

)
∈ R24

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●
●●●●●●●
●●●
●●
●
●
●●●●●●
●
●●●●
●
●●●●●
●
●
●●
●
●●●●●●●●
●●●
●●●●●●●●
●●●●●●●●
●●●●●●
●
●●●●●●●●●
●●●●●●●
●●●●●●
●●●●
●●●●●●●●
●●●●●
●
●●●●●●
●●
●●
●●●●●●●●
●
●●●●●●●●●●●●
●●
●●●●
●
●●●●
●●●●●
●●●●●●●
●
●●●●●●●●●●

●
●

●

●●
●
●
●●●●●●
●●●●
●●●●●●●●
●
●
●
●
●

●

●●●●●●●
●●●
●●●●●●
●●●

●
●

●
●
●
●●●●●
●
●●●●●
●●●●●●
●●
●
●●
●
●
●●●●●●
●●●
●●●●●●●●●

●●
●

●
●
●
●●●●●●
●●
●●●
●
●
●●●
●●
●
●●●●
●
●●●●●●●
●
●●●●●●

●
●
●
●
●

●●●●●●●●●●●
●

●
●

●
●●●●
●●●
●

●●
●

●
●

●

●●
●●●●
●
●●●
●
●●●●
●
●●
●
●●●●
●
●
●●●●●
●
●●●●
●
●●●●
●
●●
●

●

●

●

●
●
●●●●
●
●●
●●
●●●●●
●●
●●
●

●

●

●

●

●

●●●●●
●
●●●●●●●●●
●●●
●●●

●

●
●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●

●
●
●
●
●

●

●

●

●

●●

●

●

●

●
●●●
●

●
●●●●●●●●●●
●
●●●●●
●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

0 10 20 30

0
50

0
15

00
25

00
35

00

RT

Jours

N
um

be
r 

of
 R

T
 p

er
 h

ou
r

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●
●●●●●●●
●●
●

●
●●●●●
●
●

●●

●
●●

●
●
●●●●●
●

●
●●
●●

●●●●
●
●

●
●

●
●

●

●●
●●●●●
●
●●
●●

●

●●●●
●

●●●
●●●
●

●
●●●●●●

●
●●
●
●
●
●
●
●●●●●
●●●●

●
●●●●●

●

●●
●

●●●

●
●●
●

●
●
●●●
●
●

●
●●●●●
●
●

●●
●●●
●●●
●
●●●●
●●
●
●●●●●●
●
●
●

●●
●●●
●
●
●

●●●●●●

●
●●●●●
●
●
●●●
●●●
●

●●●

●●

●

●

●●

●

●●
●●●●
●
●●
●
●
●

●
●
●
●●
●
●

●
●

●
●

●

●
●●●●
●
●
●
●●

●●
●●●●
●●
●

●●

●
●

●

●
●●●●
●
●
●●
●●●●●
●●●
●●

●

●
●

●

●

●
●●●●
●

●
●●

●●●
●
●●●
●

●

●
●●

●

●

●

●
●●●●
●
●
●
●

●●

●

●
●●
●●
●●
●
●
●●

●
●
●●●●●
●

●
●
●●
●
●
●

●

●●

●●
●●●●

●
●
●●
●
●
●
●

●●

●●●●
●
●
●●

●

●

●
●

●
●

●

●●
●●●●

●

●
●●

●

●
●
●
●
●

●

●●

●●

●
●

●

●
●
●●●
●

●

●
●
●
●●●●●
●
●

●●
●

●

●●

●

●
●●●●
●

●
●●
●●

●

●
●
●●●
●

●

●

●

●

●

●

●

●
●●●●

●

●
●

●●●
●●●●●●

●

●
●

●

●

●

●
●●●●●
●●●
●●●
●
●●●●●
●●
●
●●
●●●●●●●●
●●
●
●
●●
●●●
●●
●

●

●

●

●

●

●

●
●●●
●

●

●
●●
●

●●
●●
●●
●●
●
●●●

●
●
●●●●●
●
●●●●●●●●●●
●
●●
●
●●
●●●●●●●
●●●
●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

0 10 20 30

0
10

00
20

00
30

00
40

00
50

00

MT

Jours

N
um

be
r 

of
 M

T
 p

er
 h

ou
r

12/27



Intro Data Clustering Prospect Références

Why to cluster the days?

NR
+,j,h =

n∑
i=1

NR
i,j,h ⇒ NR

+,j,· =

(
n∑

i=1

NR
i,j,0, . . . ,

n∑
i=1

NR
i,j,23

)
∈ R24

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●

●●
●●●●●●●
●●●
●●
●
●
●●●●●●
●
●●●●
●
●●●●●
●
●
●●
●
●●●●●●●●
●●●
●●●●●●●●
●●●●●●●●
●●●●●●
●
●●●●●●●●●
●●●●●●●
●●●●●●
●●●●
●●●●●●●●
●●●●●
●
●●●●●●
●●
●●
●●●●●●●●
●
●●●●●●●●●●●●
●●
●●●●
●
●●●●
●●●●●
●●●●●●●
●
●●●●●●●●●●

●
●

●

●●
●
●
●●●●●●
●●●●
●●●●●●●●
●
●
●
●
●

●

●●●●●●●
●●●
●●●●●●
●●●

●
●

●
●
●
●●●●●
●
●●●●●
●●●●●●
●●
●
●●
●
●
●●●●●●
●●●
●●●●●●●●●

●●
●

●
●
●
●●●●●●
●●
●●●
●
●
●●●
●●
●
●●●●
●
●●●●●●●
●
●●●●●●

●
●
●
●
●

●●●●●●●●●●●
●

●
●

●
●●●●
●●●
●

●●
●

●
●

●

●●
●●●●
●
●●●
●
●●●●
●
●●
●
●●●●
●
●
●●●●●
●
●●●●
●
●●●●
●
●●
●

●

●

●

●
●
●●●●
●
●●
●●
●●●●●
●●
●●
●

●

●

●

●

●

●●●●●
●
●●●●●●●●●
●●●
●●●

●

●
●●●●●●●
●
●●●●●●●●●●●●●●●●●●●●●●●

●
●●●

●
●
●
●
●

●

●

●

●

●●

●

●

●

●
●●●
●

●
●●●●●●●●●●
●
●●●●●
●●●●●●●
●●●●●●●●●●●
●●●●●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

0 10 20 30

0
50

0
15

00
25

00
35

00

RT

Jours

N
um

be
r 

of
 R

T
 p

er
 h

ou
r

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●
●●
●●●●●●
●●●●●●●
●●
●

●
●●●●●
●
●

●●

●
●●

●
●
●●●●●
●

●
●●
●●

●●●●
●
●

●
●

●
●

●

●●
●●●●●
●
●●
●●

●

●●●●
●

●●●
●●●
●

●
●●●●●●

●
●●
●
●
●
●
●
●●●●●
●●●●

●
●●●●●

●

●●
●

●●●

●
●●
●

●
●
●●●
●
●

●
●●●●●
●
●

●●
●●●
●●●
●
●●●●
●●
●
●●●●●●
●
●
●

●●
●●●
●
●
●

●●●●●●

●
●●●●●
●
●
●●●
●●●
●

●●●

●●

●

●

●●

●

●●
●●●●
●
●●
●
●
●

●
●
●
●●
●
●

●
●

●
●

●

●
●●●●
●
●
●
●●

●●
●●●●
●●
●

●●

●
●

●

●
●●●●
●
●
●●
●●●●●
●●●
●●

●

●
●

●

●

●
●●●●
●

●
●●

●●●
●
●●●
●

●

●
●●

●

●

●

●
●●●●
●
●
●
●

●●

●

●
●●
●●
●●
●
●
●●

●
●
●●●●●
●

●
●
●●
●
●
●

●

●●

●●
●●●●

●
●
●●
●
●
●
●

●●

●●●●
●
●
●●

●

●

●
●

●
●

●

●●
●●●●

●

●
●●

●

●
●
●
●
●

●

●●

●●

●
●

●

●
●
●●●
●

●

●
●
●
●●●●●
●
●

●●
●

●

●●

●

●
●●●●
●

●
●●
●●

●

●
●
●●●
●

●

●

●

●

●

●

●

●
●●●●

●

●
●

●●●
●●●●●●

●

●
●

●

●

●

●
●●●●●
●●●
●●●
●
●●●●●
●●
●
●●
●●●●●●●●
●●
●
●
●●
●●●
●●
●

●

●

●

●

●

●

●
●●●
●

●

●
●●
●

●●
●●
●●
●●
●
●●●

●
●
●●●●●
●
●●●●●●●●●●
●
●●
●
●●
●●●●●●●
●●●
●●●
●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

0 10 20 30

0
10

00
20

00
30

00
40

00
50

00

MT

Jours

N
um

be
r 

of
 M

T
 p

er
 h

ou
r

12/27



Intro Data Clustering Prospect Références

K -means

To search

w = (wjk ) ∈MJ×K ({0,1})

such that j and j ′ are in the
same class if

∀h ∈ {0, . . . ,23}, NR
+,j,h ≈ NR

+,j′,h.

For example

w =



0 0 1 0
1 0 0 0
0 0 0 1
0 1 0 0
0 1 0 0

...


The day j is in the cluster k if and only if wjk = 1.
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Intro Data Clustering Prospect Références

Goal

To cluster users such that :
All users in the same class have the same behaviour.
Two users in two differents classes have different behaviors.

Each user has the same behaviour for each day of a day class
⇒ using the matrix w.
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Intro Data Clustering Prospect Références

Notations

NR
i,·,· =

(
NR

i,j,k
)
(j,k)∈{1,...,J}×{1,...,K}

3 1 5

j

i

h

0 5 5 5 5 2 0 5
28 23 34 36 44 12 28 1 41 29 36

3 8 4 9 4 13 9 0 4 11 9
2 8 15 6 11 12 13 6 11 12 1
5 13 12 0 2 3 13 8 14 9 5

2 1 5 3 15 13 2 4 13 6 4
12 12 1 15 12 12 12 7 2 12 14
4 0 2 3 4 0 1 14 12 14 7
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Intro Data Clustering Prospect Références

Mean behavior by day cluster

Ci =
(
C i

k,k
)
∈MH×K (R)
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Heterogeneity of the data
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Heterogeneity of the data

Concatenation of night hours or not : v⊗wT or IdH ⊗wT .

Same weight for each cluster or for each day : IdH ⊗wT or
IdH ⊗wT .
Raw data or data standardized by the total number per user.

v =

 1 0 01×19
04×1 14×1 04×19
019×1 019×1 Id19



16 different configurations
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Heterogeneity of the data
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Initialisation for any K
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Initialisation for any K

Basic

Convex envelope

⇒ weight on every observations

{
n∑

i=1

λixi

∣∣∣∣∣0 ≤ λi ≤ 1 and
n∑

i=1

λi = 1

}

Among the observations

If there is a configuration for K − 1
Cutting a class

New class with one observation
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Intro Data Clustering Prospect Références
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Intro Data Clustering Prospect Références

Initialisation for any K

Basic
Convex envelope⇒ weight on every observations{

n∑
i=1

λixi

∣∣∣∣∣0 ≤ λi ≤ 1 and
n∑

i=1

λi = 1

}

Among the observations

If there is a configuration for K − 1
Cutting a class

New class with one observation
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Intro Data Clustering Prospect Références

Initialisation for any K

Basic
Convex envelope⇒ weight on every observations{

n∑
i=1

λixi

∣∣∣∣∣0 ≤ λi ≤ 1 and
n∑

i=1

λi = 1

}

Among the observations

If there is a configuration for K − 1
Cutting a class

New class with one observation
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Intro Data Clustering Prospect Références

Luke

16 configurations.
9 day clusters.
K between 2 and 100.
5 initialisations.
Several launches.
3 databases.
K -means complexity : O

(
NalgonK

)
.
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Results

Shiny application
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Plan

1 Introduction

2 Data

3 Clustering
Days
Users

4 Prospect
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Prospect

Mixture model with Poisson or Binomial Negative distributions.
Mixed effects model for the users.
Model selection.
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Usual

Plan

5 Usual notations
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Usual

Let A ∈Mn×m(R) and B ∈Mp×q(R) two matrices, the kronecker
product of A and B is a matrix (np)× (mq) satisfying :

A⊗ B=


a11B a12B · · · a1nB
a21B a22B · · · a2mB

...
...

. . .
...

an1B an2B · · · anmB



=



a11b11 a11b12 · · · a11b1q a12b11 · · · · · · a1mb11 · · · a1mb1q
a11b21 a11b22 · · · a11b2q a12b21 · · · · · · a1mb21 · · · a1mb2q

...
...

. . .
...

...
...

. . .
...

a11bp1 a11bp2 · · · a11bpq a12bp1 · · · · · · a1mbp1 · · · a1mbpq
...

...
...

...
. . .

...
...

...
...

...
...

. . .
...

...
an1b11 an1b12 · · · an1b1q an2b11 · · · · · · anmb11 · · · anmb1q

...
...

. . .
...

...
...

. . .
...

an1bp1 an1bp2 · · · an1bpq an2bp1 · · · · · · anmbp1 · · · anmbpq


.

Return vectorisation
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