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How does Twitter work?

• At a time t, a user can post a message (tweet) men-
tioning other users.

• There are two basic types of interactions:
• Reply or mention (@): the message is directed to someone.
• Retweet (RT @): a tweeted message is transmitted.

• A tweet can have hashtags (#).

User 1

@user1

Replying to @user2

"Everything I did is not worth a Mozart 
symphony." #CésarLattes

1:59 PM - 25 Feb 2015

Follow

Data collection and classification

• The data were collected from March 5th to December 31st
of 2016 about the impeachment of Dilma Rousseff.

• From the total of 48.2 million tweets, 12.3 million con-
tained at least one hashtag.

Table 1: Some events during the impeachment process.
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Figure 1: Daily activity of tweets with at least one hashtag.

Data classification

• Each tweet has a sentiment st = {−1, 0, +1} given by
the classified hashtags.

• From the 12.322.322 tweets, 7.486.459 (60.8%) had
hashtags from the main classification.

• About 50% were retweets and discarded.

• The strongly connected component (SCC) has N =
31.412 users with W = 1.552.389 interactions.

Word clouds of hashtags
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Figure 2: Word clouds for: (a) -1, (b) 0, (c) +1, (d) all sentiments.

Figure 3: Visualization of the time-aggregated network.

Temporal and static networks

• Users: N = {1, 2, . . . , N}.

• Each interaction from i to j (i, j ∈ N ) occurs at time
t with sentiment st: e = (i, j, t, st).

• Interactions: E = {e1, e2, . . . , eW}.

• Static representation by the adjacency matrix A =
{Aij} and the weight matrix W = {Wij}, counting
all the interactions.

• Total number of links and interactions:

L =
∑

ij

Aij and W =
∑

ij

Wij. (1)

• Activity of a sender ai or receiver aIN
i are defined as:

ai =
∑

j

Wij and aIN
i =

∑

j

Wji. (2)

• Political position and content diversity:

Pi ≡
ai∑

t=1

st

ai

and ̟i ≡
ai∑

t=1

(st − Pi)
2

ai

(3)

• Neighbors and static diversity:

P NN
i ≡

∑

j

AijPj

kout,i
and ςi ≡

∑

j

Aij(Pj − P NN
i )2

kout,i
(4)

Network properties
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Figure 4: (a) Number of users and (b) average activity as function of

position; (c) community size and average position.
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Figure 5: Contour maps for the position of the (a) tweets received P IN

and (b) nearest-neighbors P NN against the position P .

Information spreading
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• Simple models: Susceptible-Infected-Susceptible (SIS) and
Susceptible-Infected-Recovered (SIR).

• Users become infected/informed with probability λ and
susceptible or recovered after fixed time τ .

• Being i the source of information, the users that were in-
fected form the set of influence Ii.

• Spreadability:

Si(λ,τ ) ≡
|Ii(λ,τ )|

N
. (5)

• Average (µi) and variance (σi) of the position of Ii:

µi ≡
∑

j∈Ii

Pj

|Ii|
and σi ≡

∑

j∈Ii

(Pj − µi)
2

|Ii|
(6)
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Figure 6: SIS, τ = 7 days, λ = 0.05 (left) and 0.20 (right). Top: Heat

maps of 〈S〉 versus P and a. Bottom: average values of S, µ and σ.
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Figure 7: Contour maps of the (a) content diversity ̟ and (b) static

diversity ς .

Final considerations

• The efficiency of users in propagating information strongly
depends on their position.

• Users with pro-impeachment sentiments had a larger audi-
ence than those expressing anti-impeachment sentiments.

• Breaking the echo chambers is important for the informa-
tion spreading.
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