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Abstract. This papers aims at studying the existence of links between the struc-
ture 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 con-
cluded 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 ob-
served trends are quite similar for both of the studied languages, suggesting that 
such kind of emotional links between structure and content in online communi-
cations are language independent in nature. 
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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 con-
tents [6],[19]. Recently, a more comprehensive approach to the online communication 
problem has pointed out the necessity of taking both, structure and contents, into ac-
count, 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 dis-
cussion 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 to-
pology 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 descrip-
tion 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 re-
sults 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 re-
search 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 phe-
nomenon 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 struc-
ture 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 delibe-
ration 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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Table 1. Main characteristics of English and Spanish online discussion datasets 

Discussion Trees English Spanish 
Originally collected 10012 6252 
Filtered collection 9426 2744 
Filtered type-1  1939 640 
Filtered type-3  1831 556 

3.2 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 sub-
sets 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 sam-
pling 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 TYPE-1 TYPE-3 T1<T3 T1>T3 
MEAN valence 6.04 6.17 100.00 0.00 
MEAN arousal 5.17 5.20 100.00 0.00 
MEAN dominance 5.44 5.48 100.00 0.00 
VAR valence 1.69 1.57 0.00 100.00 
VAR arousal 0.92 0.90 0.00 100.00 
VAR dominance 0.93 0.87 0.00 100.00 
SKW valence -0.96 -1.08 0.00 100.00 
SKW arousal 0.12 0.05 0.00 100.00 
SKW dominance -0.60 -0.61 40.02 59.98 
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Table 2. (Continued) 

KURT valence 3.21 3.75 100.00 0.00 
KURT arousal 2.82 2.87 99.98 0.02 
KURT dominance 3.40 3.66 100.00 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 TYPE-1 TYPE-3 T1<T3 T1>T3 
MEAN valence 5.63 5.67 97.90 2.10 
MEAN arousal 5.46 5.48 98.14 1.86 
MEAN dominance 5.11 5.10 44.08 55.92 
VAR valence 1.99 1.95 0.01 99.99 
VAR arousal 0.95 0.93 0.04 99.96 
VAR dominance 1.03 1.02 7.63 92.37 
SKW valence -0.63 -0.67 0.06 99.94 
SKW arousal -0.25 -0.26 34.14 65.86 
SKW dominance -0.27 -0.27 49.74 50.26 
KURT valence 2.29 2.45 100.00 0.00 
KURT arousal 2.47 2.50 96.01 3.99 
KURT dominance 2.79 2.76 19.11 80.89 

Several interesting observations can be drawn from Table 2 and 3. First of all, no-
tice 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 signify-
cant, 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 statisti-
cally 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 lemma-
based 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 polariza-
tion 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 ac-
tually 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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