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Abstract. This papers aims at studying the existence of links between the structure of online communications and the contents they are composed of. The
study is conducted over two datasets of similar online discussion platforms in
different languages: English and Spanish. As a result of our analysis, it is concluded that there are significant trends in the variation patterns observed over
the emotional load of user generated contents that are associated to the different
types of communication structures existing in the datasets. Moreover, the observed trends are quite similar for both of the studied languages, suggesting that
such kind of emotional links between structure and content in online communications are language independent in nature.
Keywords: online communications, structure, user generated content, emotions.

1

Introduction

Online communications has been extensively studied along the short history of the
World Wide Web [15]. While several studies have paid attention to the structure of
such communications [7],[10], other studies have focused on the analysis of the contents [6],[19]. Recently, a more comprehensive approach to the online communication
problem has pointed out the necessity of taking both, structure and contents, into account, as well as exploring the possible relationships between these two dimensions of
online communications [11],[18].
In this work, we focus our attention on exploring the possible existence of links of
emotional nature between the structure and the contents of online communications.
We based our assumption on the fact, described by [12], that the width (maximum
number of responses at any level) and depth (largest chain of responses) in a given
online discussion tree strongly depend on the specific forum category the discussion
belongs to. Their empirical results, which are theoretically supported on deliberation
theory [13,14], suggest that the level of engagement of participants in an online discussion is determinant to the evolution and final structure of the resulting discussion.
Although the level of engagement depends on a complex combination of several
factors, emotions can be assumed to be a key player among these factors. In this
work, we explore the possible relationship between emotions, as can be measured
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from the user generated content contained in the discussion, and the structure or topology of the corresponding discussion tread.
The rest of the paper is structured as follows. Section 2 gives a brief overview over
previous research on online communication analysis and provides a detailed description on the two specific works on which this work is based. Section 3 describes both
the datasets and the experimental analysis, as well as discusses the most relevant results derived from the analysis. Finally, section 4 presents the main conclusions and
the proposed future research.

2

Related Work

In this section we first present a brief overview over previous research on online
communication, followed by a detailed description of the works on which our research is based.
2.1

Research on Online Communications

As already mentioned, online communication has been an important topic of research
for at least the last ten years or so. Pioneering research in this area can be traced back
to work on computer mediated communication in distance learning applications [4].
More recently, the Web 2.0 phenomenon has called the attention of researches on
the social network aspects of online communication [7],[10],[16,17],[23]; as well as
on user generated content analysis [6],[8],[19],[22].
Another important body of research has been developed around the growing phenomenon of opinionated content analysis. This kind of research focuses more on the
analysis of the subjective nature of user generated contents and aims at determining
the specific sentiments and the polarity of the opinions conveyed in them [2],[3],[20].
2.2

Previous Related Research

This work, which aims at studying the existence of emotional links between the structure of online communications and the linguistic contents they are composed of, is
mainly founded on two previous studies.
The first one [12] provides an empirical evidence about the possible dependence
between the structural variables of a given online discussion and its topic. In that
work, the authors operationalized the structural variables of depth and width for a
discussion tree as follows: the depth corresponds to the maximum number of layers
through which the discussion unfolds and the width corresponds to the maximum
number of comments at any level of the tree.
They considered the depth and width of a discussion tree to be proxies to the deliberation theory variables of argumentation and representation, respectively. According to
this, a given online discussion tree can be classified into one of four different types of
communication depending on its location into the depth-width space, in a similar way
political communications are categorized into the argumentation-representation space
[1]. This notion is illustrated in Fig. 1.
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Fig. 1. The depth-wid
dth space and the four online communication type regions

As a result of their study
y, [12] demonstrated that the location of a given online discussion tree in the depth-wiidth space was highly dependent on the specific categoryy or
topic being discussed. In su
uch a way, those discussions belonging to political and otther
similar ideological categoriies tend to fall in the type-1 region, while discussions belonging to games, books and
d other similar categories tend to fall in the type-3 regionn.
The second previous rellated work [5] provides the empirical means for the dirrect
estimation of the emotionall load of a given document or segment of text. In that w
work
the authors developed a human
h
annotated lexicon denominated ANEW (Affecttive
Norms for English Languag
ge Words).
The ANEW lexicon con
nsists of about a thousand English frequently used woords
that have been individually
y scored along three different emotional dimensions: valence, arousal and dominan
nce. Each of these three variables captures a different asppect
of emotional load in a num
merical scale that ranges from 1 (minimum degree) tto 9
(maximum degree). While valence measures happiness, arousal measures anger, and
dominance measures the feeeling of assurance or confidence.
A similar lexicon has beeen also developed for the case of Spanish [21], whichh allows us to conduct the expeerimental analysis over Spanish online discussions too.

3

Empirical Analy
ysis

In this section we describe in detail the empirical analysis that we conducted to stuudy
the differences in emotionaal trends between discussions of type-1 and type-3. Fiirst,
we describe the datasets useed for the analysis; afterwards we provide the details off the
experimental analysis and present
p
the experimental results.
3.1

Online Discussion Datasets
D

The empirical data colleccted and used for our analysis was extracted from the
online discussion forum Slashdot(www.slashdot.com) and its Spanish verssion
Barrapunto(www.barrapun
nto.com). These two sites are based on the same softw
ware
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platform, which provides a good source of experimental data as it allows for reliaably
reconstructing the discussio
on trees from the crawled html files [10].
The existence of these tw
wo (Spanish and English) online discussion forums, whhich
are based on the same plattform, also allows for the comparison of the experimenntal
analyses in the two differen
nt languages. However, it is important to mention that the
Spanish site has much lesss activity than the English one and, as a consequence, the
volume of available data for the former case is much more restrictive.
A total of 10,012 discu
ussion trees, compressing a little bit more than 2 milllion
comments, were collected for the case of English, while a total of 6,252 discusssion
trees were collected for th
he case of Spanish. In both cases, the original collectiions
were filtered by retaining only those discussion trees including at least 100 occcuri the emotional lexicons. This should guarantee that reeliarences of words contained in
ble estimates of the emotion
nal variables can be computed for each discussion tree.
Finally, type-1 and typee-3 communications were identified by using a hyperboolic
function centered on the meedian values of depth and width for each of the data colllections. An adjustment facto
or was used to ensure that about 40%1of the discussiions
were selected as either typee-1 or type-3.
The implemented hyperb
bolic function can be described by the following equatiion:
(d – dmed) × (w – wmed) = f;
f where d and w refers to depth and width, dmed and wmed
refers to their correspondin
ng median values in the considered data collection, and f is
the adjustment factor. Thee depth and width median values observed in the casee of
Slashdot (English dataset) were dmed= 8.00 and wmed= 4.07; and the required adjuust0% of the discussions as type-1 or type-3 was f = 0.700. In
ment factor for selecting 40
the case of Barrapunto (Sp
panish dataset), the parameters were as follows: dmed= 7..00,
wmed= 3.18 and f = 0.10.
Fig. 2, illustrates the ideentification process for the case of the English dataset, and
Table 1 summarizes the maain characteristics of both online discussion datasets.

Fig. 2. Cross-plot of English discussions from Slashdot in the depth-width space and seleccted
ype-1 and type-3 categories
subsets of discussions within ty
1

Several experiments were conducted for different proportions by varying the adjustm
ment
factor. Similar results weree always observed in those cases in which 60% or less of the discussions were selected. Forr proportions over 60%, the observed effects tended to fade aw
way;
and for proportions over 80
0%, most of the observed results were not statistically significcant
any more. In this work, we report those results corresponding to the 40% case.

344

R.E. Banchs and A. Kaltenbrunner
Table 1. Main characteristics of English and Spanish online discussion datasets

Discussion Trees
Originally collected
Filtered collection
Filtered type-1
Filtered type-3
3.2

English
10012
9426
1939
1831

Spanish
6252
2744
640
556

Experimental Results

For evaluating the possible relations between structure and content, we studied the
differences on the emotional variables between the two considered communications
types (type-1 and type-3).More specifically, the four basic statistical moments (mean,
variance, skewness and kurtosis) were computed at the discussion level for each of
the three emotional dimensions (valence, arousal and dominance) according to the
specific words occurring in the discussion which have been assigned emotional scores
in the lexicons. Average values for each moment were finally computed over the subsets of type-1 discussions (TYPE-1) and type-3 discussions (TYPE-3).
The statistical significance of the observed differences was assessed by means of
bootstrapping [9], a re-sampling method that allows for hypothesis testing. In our
case, we were interested in estimating the degree of confidence with which the null
hypothesis that both averaged emotional scores (for type-1 and type-3 discussions)
belong to the same distribution can be rejected. In the implemented procedure, new
discussion subsets were artificially generated from the original ones by using sampling with replacement. A total of 10,000 simulations were conducted in each case for
confidence estimation purposes.
Table 2 and 3 summarize the obtained results for the English and Spanish datasets,
respectively. In the tables, the average values for each computed moment over both
types of discussions (TYPE-1) and (TYPE-3) are reported, along with the percentage
of times each boot-strap simulation produced larger average values for either type-1
(T1>T3) or type-3 (T1<T3) discussions.
Table 2. Average values for the statistical moments of emotional variables estimated over both
type-1 and type-3 English discussions and percentage of times each bootstrap simulation
produced larger averages for type-1 (T1>T3) or type-3 (T1<T3) discussions

Average for
MEAN valence
MEAN arousal
MEAN dominance
VAR valence
VAR arousal
VAR dominance
SKW valence
SKW arousal
SKW dominance

TYPE-1 TYPE-3
6.04
6.17
5.17
5.20
5.44
5.48
1.69
1.57
0.92
0.90
0.93
0.87
-0.96
-1.08
0.12
0.05
-0.60
-0.61

T1<T3
100.00
100.00
100.00
0.00
0.00
0.00
0.00
0.00
40.02

T1>T3
0.00
0.00
0.00
100.00
100.00
100.00
100.00
100.00
59.98
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Table 2. (Continued)
KURT valence
KURT arousal
KURT dominance

3.21
2.82
3.40

3.75
2.87
3.66

100.00
99.98
100.00

0.00
0.02
0.00

Table 3. Average values for the statistical moments of emotional variables estimated over both
type-1 and type-3 Spanish discussions and percentage of times each bootstrap simulation
produced larger averages for type-1 (T1>T3) or type-3 (T1<T3) discussions

Average for
MEAN valence
MEAN arousal
MEAN dominance
VAR valence
VAR arousal
VAR dominance
SKW valence
SKW arousal
SKW dominance
KURT valence
KURT arousal
KURT dominance

TYPE-1 TYPE-3
5.63
5.67
5.46
5.48
5.11
5.10
1.99
1.95
0.95
0.93
1.03
1.02
-0.63
-0.67
-0.25
-0.26
-0.27
-0.27
2.29
2.45
2.47
2.50
2.79
2.76

T1<T3
97.90
98.14
44.08
0.01
0.04
7.63
0.06
34.14
49.74
100.00
96.01
19.11

T1>T3
2.10
1.86
55.92
99.99
99.96
92.37
99.94
65.86
50.26
0.00
3.99
80.89

Several interesting observations can be drawn from Table 2 and 3. First of all, notice how for the case of the English dataset, with the exception of the skewness of
dominance, all observed average differences can be regarded as statistically signifycant, while for the case of Spanish only three differences happen to be significant: the
variance of valence and arousal and the kurtosis of the valence. This lack of statistically significant results in most of the Spanish cases can be explained by two factors:
the less quantity of empirical data available for Spanish, and the richer morphology of
Spanish with respect to English, which makes emotional estimation from a lemmabased lexicon a much more unreliable and noisier task. Nevertheless, it is interesting
to observe that the general trends for both languages are quite similar.
From all observed differences in Table 2 and 3, the most important one in absolute
terms is the drop in the kurtosis of the valence when we move from type-3 to type-1
discussions. This can be interpreted as an increment in the emotional polarization of
the terms used in the discussion, which is also consistent with the observed increment
in the variance of the valence. Notice that both results are statistically significant for
the two languages.

4

Conclusions and Future Work

In this work, we focused our attention on exploring the possible existence of links of
emotional nature between the structure and the contents of online communications.
More specifically, the average variations of statistical moments for three different
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emotional variables were studied for two types of online discussion: type-1 (wide and
deep trees) and type-3 (narrow and shallow trees).
We conducted the analysis over empirical data in both English and Spanish and
observed similar and statistically significant trends for the cases of the kurtosis and
the variance of the valence, being the drop in the kurtosis of the valence the most
important one in absolute terms. This suggests an increment in the emotional polarization of the terms used in the discussion along this specific dimension, which measures
the degree of happiness. This shows that the emotional load of the contents does actually affects the structure of the studied online communications.
As future research in this area we intend to extend our work to other languages, as
well as to improve the emotional estimation in Spanish by morphologically enriching
the current lemma-based lexicon.
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