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Abstract

Social media provides rich sources of personal information
and community interaction which can be linked to aspect of
mental health. In this paper we investigate manifest proper-
ties of textual messages, including latent topics, psycholin-
guistic features, and authors’ mood, of a large corpus of blog
posts, to analyze the aspect of social capital in social me-
dia communities. Using data collected from Live Journal, we
find that bloggers with lower social capital have fewer posi-
tive moods and more negative moods than those with higher
social capital. It is also found that people with low social cap-
ital have more random mood swings over time than the people
with high social capital. Significant differences are found be-
tween low and high social capital groups when characterized
by a set of latent topics and psycholinguistic features derived
from blogposts, suggesting discriminative features, proved to
be useful for classification tasks. Good prediction is achieved
when classifying among social capital groups using topic and
linguistic features, with linguistic features are found to have
greater predictive power than latent topics. The significance
of our work lies in the importance of online social capital
to potential construction of automatic healthcare monitoring
systems. We further establish the link between mood and so-
cial capital in online communities, suggesting the foundation
of new systems to monitor online mental well-being.

Introduction

The concept of social capital was introduced in sociology
(Bourdieu 1986; Coleman 1988; Putnam 2000). Like other
forms of capitals, social capital can be defined by the ca-
pacity of facilitating productive activity. In this view, phys-
ical capital and human capital can be determined through
the value of tools/machines or skills/capabilities respectively
(Coleman 1988); meanwhile, social capital is valued by the
resources associated with interpersonal relations that facili-
tate actions (Coleman 1988). For example, (Coleman 1988)
noted that a group with trustworthiness, a measure of social
capital, has higher chance to accomplish than another with-
out that. Similarly, (Bourdieu 1986) defined social capital
as the actual or potential resources a network of relationship
possesses. (Putnam 2000) further divided social capital into
bonding and bridging based on whether emotional support is
provided (bonding), e.g., between family members and close
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friends (strong ties), or not (bridging), e.g., among acquain-
tances (weak ties). Generally, social capital includes social
inclusion, social participation and social support (VicHealth
2010). Social inclusion implies access - for example, older
people may have less physical access to social communities.
Social participation describes how much a person engages
with a community. And, social support implies how much
support one can get from the community.

The theory of social capital has been spread into several
fields, including economics, education and health. For ex-
ample, according to (Putnam 2001), joining a community
might increase one’s social capital and subsequently reduce
his chance of fatality in the next year by a half; (Cole-
man 1988) found that the value of social capital students
gained from home and outside is positively correlated with
the probability of dropping out of high school.

In the age of the Internet, social media genres, such as
blogs, social networking sites and forums, have become a
popular venue for people to gather, emerging a new form
of social capital – digital social capital. This concept has at-
tracted considerable attention, such as investigations into the
impact of the new media for the production of social capital
(Beaudoin and Tao 2007; Shah, Kwak, and Holbert 2001;
Wellman et al. 2001). Insights from such analysis have wide
applications, from sociology where the web is viewed as a
very large community sensor, to business where e-commerce
is now the norm.

This study examines a large corpus of blog posts to an-
alyze the effect of online social capital a user potentially
possess on mood, topics and psycholinguistic styles con-
veyed in the messages he creates. Continuing with the core
components of social participation and support, we define
two categories of LOW and HIGH social capital. We have
12 cohorts to study - 2 categories of social capital (LOW
and HIGH), and in each, 3 measures of social participation
(number of communities joined, number of posts written and
number of comments made) and 3 of social support (number
of friends, number of comments received and number of fol-
lowers). Using posts made by 60,000 users in Live Journal
over 10 years, we explore across all measures of social par-
ticipation and social support: (a) distribution of mood and
mood swings over LOW and HIGH social capital; (b) distri-
bution of latent topics of interest in LOW and HIGH social
capital; and (c) distribution of psycholinguistic features ex-
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pressed in posts made by users in LOW and HIGH social
capital.

We assume that there exists a link between online cap-
ital derived from social media and mood, latent topics of
discussion and language styles. To test the assumption that
bloggers with different degrees of social capital exhibit dif-
ferent moods, we will predict the mood of a post using three
methods: a) the prior mood transition matrix of the cohort
(baseline); b) naive Bayes classifier learned using the post
content c) a combination of post content and mood swing.
For the hypotheses that bloggers with different degrees of
social capital have different interest on topics and writing
styles, significant differences will be detected using statisti-
cal tests. In addition, the predictive power of the psycholin-
guistic processes and content topics extracted from the posts
will be discovered through classifying blog posts as made by
either low or high social capital groups.

Our contribution lies in producing the first work to formu-
late computable online social capital using social connectiv-
ity. Secondly, unlike previous work we view online social
capital as a sensor to understand the users in online commu-
nities. Besides, to our knowledge, it is the first time the con-
nection between social capital in online social networks and
the aspects that differentiate groups of social capital, includ-
ing mood, topics of interest, and language styles, is formally
established.

The results presented here have several applications in ar-
eas such as personalized information retrieval, which relies
on knowledge of user attributes such as low or high in so-
cial capital to re-rank results, and online advertising, where
one might make use of estimated user profile attributes to
further target advertisements based on the degree of con-
nectivity. Especially, the significance of this work lies in
using social media as a barometer for mood. This is criti-
cal. With such recognition, medical evaluations and screen-
ings could routinely include variables of social well-being;
medical care could recommend if not outright promote en-
hanced social connections; hospitals and clinics could in-
volve patient support networks in implementing and moni-
toring treatment regimens and compliance, etc. Health care
policies and public health initiatives could likewise benefit
from explicitly accounting for social factors in efforts aimed
at reducing mortality risk. Individuals do not exist in isola-
tion; social factors influence individuals’ health though cog-
nitive, affective and behavioral pathways.

Background
Previous studies have shown associations between social
capital and health. For mental health, adolescents who
have lower social isolation and better peer relationships have
lower levels of depression and anxiety (Bosacki et al. 2007).
(Rotenberg, Boulton, and Fox 2005) measured social capital
using children’s trust beliefs in peers. They found that chil-
dren with extreme levels of the social capital, both very high
and very low, were associated with worse mental health.
With regards to health promoting behaviors, (Wang et al.
2011) found that adolescents with better family commu-
nication had better behaviors of health responsibility and
physical activities. For health risk behaviors, (Morgan and

Haglund 2009) found that adolescents from less wealthy
families were more likely to eat less fruit and vegetables and
engage in less physical activity. (Fulkerson et al. 2006) re-
ported that the rate of family dinners was negatively corre-
lated with the frequency of high risk behaviors, such as sub-
stance use. The frequency of religious service attendance
has been found to be negatively associated with the odd of
binge drinking (Rasic, Kisely, and Langille 2011). For well-
being, (Zambon et al. 2010) found that young people report-
ing that they were members of recreational clubs had better
satisfaction with life.

The link between the use of Internet and social capital
has also been explored. (Wellman et al. 2001) found that
Internet could help to increase two forms of social capital:
(1) network capital – interpersonal connectivity and (2) par-
ticipatory capital – organizational involvement. Similarly,
(Shah, Kwak, and Holbert 2001) found that overall Internet
use was positively related to social capital, in term of civic
engagement and interpersonal trust. However, this is not true
to different types of Internet usage. Specifically, the produc-
tion of social capital was negatively related with the use of
the Internet for recreation, e.g., chat rooms or games, but
positively related with the use of the Internet for informa-
tion exchange, such as searching or emailing. This finding
is in part in accordance with the result reported in (Beau-
doin and Tao 2007) where asynchronous online communi-
cation, including e-mail and discussion groups, developed
social support among cancer patients, resulting in positive
health outcomes.

Social networking sites, such as Twitter, MySpace and
Facebook, have become popular media for online commu-
nication. These sites allow people freely to participate, me-
diate their own content and interact with others. As such, so-
cial capital is potentially produced in online settings, namely
digital social capital (Mandarano, Meenar, and Steins 2010).
(Steinfield, Ellison, and Lampe 2008) found that Facebook
increased bridging social capital by building and maintain-
ing weak ties among groups of distant friends and acquain-
tances. For Twitter, (Ye et al. 2012) found that social capi-
tal could be transferred from real world to virtual one. On
the other way, virtual communities was also found to help
increase offline social capital (Kobayashi, Ikeda, and Miy-
ata 2006). To our knowledge, the most generic computa-
tional model of social capital in online social networks is
the work of (Kazienko and Musiał 2006) which defines so-
cial capital for each user as a linear combination of the fol-
lowing functional components of the user: static component
(does not change with time, e.g., derived his or her profile),
Marched-by-Search (reflecting his/her openness to new ac-
quaintances), Activity (characterizing online activities such
as frequency of posting or commenting) and Social Position
(describing the value of the user in the network derived from
social relationships).

Social Capital and Mood

Dataset

We collected data from the Live Journal website. The ini-
tial dataset consists of 18,774,223 posts made by 1,616,625
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Category LOW range HIGH range
#friends 2-3 110-163
#communities 1-1 41-87
#followers 1-1 53-87
#posts written per year 8-12 209-285
#comments made per year 3-6 765-1307
#comments received per year 3-6 615-1038

Table 1: Statistics of the 12 cohorts.

Category LOW HIGH
#friends 66,417 82,059
#communities 70,616 78,364
#followers 68,421 79,064
#posts written 60,674 89,224
#comments made 65,581 81,296
#comments received 66,055 80,804

Table 2: The number of posts made by users in each social
capital groups across six connectivity categories.

users.
We examine social capital defined based on the degree of

social participation (connectivity) and social support (con-
tent generation engagement). For connectivity, Live Jour-
nal supports one directed person-to-person link type. For a
given user, incoming links are followers, and outgoing links
are friends. Live Journal also allows users to join commu-
nities that discuss topics of interest. Thus we have three
indicators of social capital associated with social participa-
tion (the degree of networking): number of friends, number
of community memberships, and number of followers. From
our dataset, on average, each blogger has 10 followers and
23 friends, and joins 6 communities. For social support (the
degree of content-generation engagement), we base on three
indicators: number of posts written, number of comments
made, and number of comments received.

For each indicator, two social capital subsets are defined:
LOW (containing 5000 people whose the indicator above
the cut-off of 2.5 percentile of the corpus), and HIGH (con-
tains 5000 members whose the indicator below the cut-off
of the 97.5 percentile of the corpus). This process results in
a total of 12 corpora: two social capital groups for each of
the six social capital categories. Table 1 shows the statistics
obtained within each social capital group. There are 60,000
users, 10,000 in each of the social capital categories being
considered. The number of posts made by these users are
shown in Table 2.

Mood usage

All posts in the corpus are tagged with one of 132 pre-
defined moods, which can be categorized into emotional pat-
terns (Nguyen 2010). Figure 1 shows the histogram of these
moods. The exponential decay of the histogram suggests
that there is a small set of moods that dominantly represent
typical discriminative type of emotions across social capi-
tal groups. We therefore extract the moods that constitute
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Figure 2: Visualization of 24 primary moods extracted from
the data on the core affect circle of emotion structure using
valence and arousal proposed in (Russell 2009).

50% of the population by placing a threshold over the his-
togram and lowering it until more than half of the posts are
accounted for, yielding a set of 24 moods, termed the pri-
mary mood set. Using dimensional representation of the cir-
cumplex model of affect for emotion structure proposed in
(Russell 2009), this mood set is visualized to show valence
and arousal in Figure 2 with the sentiment values are de-
rived from the Affective Norms for English Words (ANEW)
(Bradley and Lang 1999). It can be seen that these moods
are reasonably diverse, including positive (right hand side)
and negative (left hand side) sides of the affect circle.

To empirically inspect the usage of primary moods across
social capital groups, Figure 3 shows the difference between
low and high social capital groups in valence and arousal of
the moods. It is clear that valence and arousal are greater in
the HIGH groups vs the LOW groups. It is because cohorts
with lower social capital when compared to cohorts higher
social capital have more negative moods and less positive
moods.

Mood prediction

This section examines the prediction of mood for individuals
in a cohort. We consider 24-class (all primary moods) and
4-class, corresponding to the 4 quadrants of the affect circle,
predictions. Three following methods of classification are
used.

Prediction using mood swing matrix: M1 From training
dataset, we derived a mood transition matrix TK×K , where
T ij � Pr{yt = j | yt−1 = i}, i.e. the probability that the
ith mood moves to the jth mood. For a post coming at time
t, we aim to predict its class label k∗ based on the mood at
time t− 1 the user experienced, say the lth mood. Then

k∗ = argmaxkT
lk (1)
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Figure 1: Histogram of moods tagged in a corpus of 18,774,223 posts used in this paper. There is a strong pattern of exponential
decay, suggesting the existence of a small subset of primary moods that dominantly explain the data (best viewed in color; pink
curve: staircase plot of the true data, red curve: exponential distribution fitting with the mean = 30 after re-numbering the mood
label from 1 to 132).
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Figure 3: Difference between LOW-HIGH in valence and
arousal.

This method provides a baseline for the mood prediction.

Prediction using post content (Naive Bayes): M2 De-
note by M= {sad, happy, ...} the set of all mood categories
and by K the number of moods (K = |M|). Let D be the
training dataset consisting of n data points

D = {(xi, yi) | xi ∈ R
m, yi ∈ {1..K}}ni=1

where xi := {x1
i , x

2
i , ..., x

m
i } denotes the data vector in the

feature space, yi denotes its class label, and m denotes the
number of features chosen to characterize a blog post. The
objective of a NB classification (Lewis 1998) is to assign a
class label k∗ to an unseen post xt :

k∗ = argmaxkPr(yt = k|xt,D) (2)
where

Pr(yt = k|xt,D) ∝ Pr(yt = k|D)Pr(xt|yt = k) (3)

Prediction using combination of post content and mood
swing: M3 Combining the content of the current post with
the previous post mood may provide a better prediction of
the current mood. When doing that, the posterior for the
current mood can be written as

Pr (yt = k | xt, yt−1) ∝ Pr (yt = k | yt−1)Pr (xt | yt = k)

and the class label (k∗) for the current post is given by

k∗ = argmaxkPr (yt = k | xt, yt−1) (4)
When the post content is used in the mood predictions,

three feature sets are employed: ANEW (Bradley and Lang
1999), LIWC (Pennebaker et al. 2007), and a lexicon derived
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LIWC ANEW IG
24-class 12.87 13.889 17.524
4-class 43.02 46.329 49.457

Table 3: Classification results for feature selection
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Figure 4: Prediction accuracy (IG features are used in M2
and M3).

by Information Gain (IG) (Sebastiani 2002). While IG was
reported as one of the best methods for feature selections
(Nguyen et al. 2010), the rest two are chosen because of
lower computational costs.

Mood prediction performance Table 3 shows the results
with respect to feature selection schemes - IG is observed
to be the best feature set for the mood prediction, with an
accuracy of 17.5 per cent in 24-class, and 49.5 per cent in
4-class prediction, exceeding that of LIWC and ANEW. We
thus choose IG when considering post content.

Figure 4 compares the three prediction methods for 24-
class and 4-class mood predictions. Method 3 outperforms
all methods, but surprisingly, just using the transition ma-
trix(method 1) does very well. What is means is that the
post content is not very discriminative, and mood transition
play a much more important role in determining mood.

Table 4 shows the accuracy for low and high social groups
across all methods and all mood predictions. The accuracy
for HIGH is better in all cases.

Topics and Language Styles

For each cohort, we randomly collect 5,000 posts for LOW
social capital people and another 5,000 posts for HIGH peo-

HIGH LOW

Mood swing 24-class 14.228 10.445
4-class 47.343 42.85

IG 24-class 18.635 17.081
4-class 51.402 48.106

ANEW 24-class 14.073 13.633
4-class 47.745 45.355

LIWC 24-class 13.58 12.592
4-class 44.995 42.071

Table 4: Accuracy in mood prediction for LOW and HIGH.

ple. We performed analysis of two aspects: psycholinguis-
tic processes and topics derived from these posts. For psy-
cholinguistic processes, we use the the LIWC package (Pen-
nebaker et al. 2007). LIWC assigns words into one of four
high-level categories – linguistic processes, psychological
processes, personal concerns and spoken categories – which
are further sub-divided into a three-level hierarchy. The tax-
onomy ranges across topics (e.g., religion and health), emo-
tional response (e.g., positive emotion) and processes not
captured by either, such as cognition (e.g., causation and dis-
crepancy).1

For topics, we employ a popular Bayesian probabilistic
modeling tool – the latent Dirichlet allocation (LDA) (Blei,
Ng, and Jordan 2003) – to extract the topics from LOW and
HIGH groups. LDA is a hierarchical Bayesian mixture mod-
els that assigns each word in a document to a topic, where
a topic is a distribution over the set of distinct vocabularies
found in all documents. Thus, the content of a topic can be
roughly interpreted by inspecting the subset of vocabularies
corresponding to the highest probabilities in the topic. Since
each word in a document is assigned with a topic, each doc-
ument can be represented by the proportion or mixtures of
topics used to generate that document. Due to the size of
the data, we have implemented our own version in C# using
Gibbs inference detailed in (Griffiths and Steyvers 2004) for
the inference part. We set the number of topics to 50, run
the Gibbs for 5000 samples and use the last Gibbs sample to
interpret the results.

We perform nonparametric Wilcoxon tests on the hypoth-
esis of equal medians in psycholinguistic processes and top-
ics between the LOW and HIGH groups. To further sub-
stantiate the difference in the use of these aspects between
LOW and HIGH people, topics and LIWC are used as fea-
tures to classify a post into either LOW and HIGH groups.
Modern machine learning supervised classifiers broadly aim
to build models from training data and assign a class to a
new data point. They differ widely in principle, and we used
15 different classifiers in several classification paradigms,
including rule-, tree-, nearest-neighbor-, Naive-Bayes- and
support-vector-based. Three meta-learning algorithms are
also used in the classification. We briefly describe them be-
low:

• Rule based (e.g., PART, OneR, Jrip) builds rules and they
differ in the complexity of the rule construction. OneR
builds one rule for each attribute and chooses rules with
smallest error rate.

• Tree based (e.g., J48, Random Forest, Random Tree,
REPTree): Basic algorithms (J48) construct a decision
tree based on training data using information entropy to
choose the most effective feature that splits the data into
the desired classes, whilst random forest constructs an en-
semble of decision trees and outputs the mode of classes
output from the individual tress.

• Nearest neighbour (Kstar, IBk) algorithms attempt to clas-
sify an instance in terms of its neighbouring points - they

1http://www.liwc.net/descriptiontable1.php, retrieved January
2013
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Category Number of rejections
#friends 56
#communities 57
#followers 41
#posts written 38
#comments made 54
#comments received 54

Table 5: Number of rejections in the Wilcoxon tests on the
hypothesis of equal medians in the use of 68 LIWC features
between LOW and HIGH groups.

differ in the numbers of neighbours considered and the
distance measures used.

• Probabilistic methods (Naive Bayes) are methods that
construct the conditional probability distributions of un-
derlying features given a class label and classification on
unseen case is then done by comparing the class likeli-
hood.

• Support Vector Machines (SMO) is an SVM using se-
quential minimal optimization for a binary classification
that finds the separating plane between two classes with
maximal margins.

• Meta-learning algorithms include bagging (Bagging) and
boosting (Ada Boost and Logit Boost) techniques. They
fall under the class of ensemble learners, that use multi-
ple models to improve performance. Boosting incremen-
tally adds models to concentrate on the errors made in the
last training iteration. Bagging is a method to generate a
aggregate predictor from multiple versions of predictors
generated from the data.

Core implementation of the learning algorithms used Weka
data mining software (Hall et al. 2009). 10-fold cross val-
idations are run on the two feature sets. This essentially
averages the results on 10 runs, sequentially using one held-
out data fold for testing and other nine folds for training.
To evaluate the performance of classification, we use the F-
measure score. Given True Positives (TP), True Negatives
(TN), False Positives (FP), and False Negatives (FN), the
F-measure for the classification is defined as:

F-measure = 2 ∗ Precision ∗ Recall
Precision + Recall

(5)

where Precision and Recall are determined as:

Precision =
TP

TP + FP
(6)

Recall =
TP

TP + FN
(7)

Analysis of psycholinguistic processes

We perform nonparametric Wilcoxon tests on the hypothesis
that low and high social capital groups have equal medians
in LIWC features. The null hypothesis H0 is considered
to be rejected at p ≤ .05. All 68 categories in LIWC are

0

2

4

6

8

10

12

14

P
er

ce
nt

Health Assent
Future tense

Negations Work

Perceptual processes

Six letters words See
Leisure

2nd person

LOW
HIGH

Figure 5: Difference in linguistics between low and high
social capitals, based on number of followers.

Category Number of rejections
#friends 30
#communities 35
#followers 18
#posts written 17
#comments made 30
#comments received 25

Table 6: Number of rejections in the Wilcoxon tests on the
hypothesis of equal medians in the use of 50 topics between
LOW and HIGH groups.

considered. We found rejections of this hypothesis across
most LIWC features in all social capital indicators, shown
in Table 5. Therefore there is significant difference in the
LIWC features between low and high social capital people.
Especially, for number of communities indicator, only 11 of
68 LIWC features were found failed to be rejected the null
hypothesis at the 5% significance level. Therefore it can be
stated that people who joins more online communities are
greatly different in the language styles from those who join
less communities.

Based on number of followers, a user can be consider
an influential or non-influential. (Bakshy et al. 2011) have
demonstrated that Twitter users having many followers have
a large influence in terms of forcing the diffusion of a URL,
hence driving a greater volume of attention to the given
site. Finding influentials is a key task in viral marketing,
which co-opts social networks into marketing a brand or
product (Rayport 1996). Influentials likely cause informa-
tion about new products to spread more quickly than do non-
influentials. What makes a user an influential, in term of the
language style she or he uses? As shown in Figure 5, influ-
entials were found to say more about leisure and less about
work and health than do non-influentials. Also, influentials
tend to use more formal words (six-letter words) while non-
influentials prefer using spoken languages (assent, for ex-
ample).
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Figure 6: Difference in topic consideration between low and high social capitals, based on number of followers.

Analysis of topics

We also conducted nonparametric Wilcoxon tests on the hy-
pothesis of equal medians in topics between low and high
social capital groups. The null hypothesis H0 is considered
to be rejected at p ≤ .05. About half of topics were found
statistically different in the use between the two groups,
shown in Table 6. Thus it can be stated that the content
discussed by bloggers having low vs. high degrees of social
capital exhibits significant differences. This result brings a
lot of implications. For example, in viral marketing, how
to determine influentials based on their preference of top-
ics? Figure 6 shows discovered topics (in cloud visualiza-
tion: the size of a word is proportional the probability of that
word in the topic) in the preference of influentials and non-
influentials. It can be seen that influentials write more about
entertainment such as dance, songs, movies, and animation,
whilst non-influentials focus particularly on school-related
topics. In addition, non-influentials were found to discuss
more on job-related topics, which is in coincidence with the
founding in the linguistic that influentials discuss more on
leisure and less on work than do non-influentials.

Social capital classification

Since our analysis thus far has indicated that contents and
language styles are highly discriminative in low and high
social capital groups, we further examine if topics and lin-
guistic features are predictive of social capital. Specifi-
cally, we study the problem of classifying a unknown post
into low and high social capital group using topics and
psycho-linguistic processes as features. For topics, 50 top-
ics learned from LDA and their mixtures are used as fea-
tures; for psycho-linguistic processes, all of 68 LIWC types
are used as features. We use the popular machine learning
package Weka with 10-fold cross validation scheme across
15 different classifiers.
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Figure 7: F-score for different algorithms in classifications
of low and high social capitals, based on number of friends.

The results for this two-class classification (LOW vs.
HIGH social capital) using LIWC and topics as features, in
the case of number of friends index, are shown in Figure 7.
We observe that prediction is better achieved when LIWC is
used as features, achieving an accuracy of approximately 70
per cent. Without the need for a feature selection stage, lead-
ing to a lighter computational cost, the results for the pre-
dictions using psycholinguistic styles (through LIWC) are
better to topics. This indicates a potential application of this
information, language styles, for the purpose of analyzing
the networking properties of social media.

Conclusion

With the popularity of social media, large numbers of people
use online communities to connect to society, nurturing the
novel concept of online social capital. We aimed to study
the characteristics of people in different social capital. We
established a framework of how social media can be used
as a barometer for mood, and how we can use the under-
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lying statistics to predict future moods. We addressed the
formulation of online social capital, and establish the link
between online social capital defined from social connectiv-
ity and users’ mood. Social media, indeed, can be a barome-
ter of mood. And, if used wisely, can play an important part
in monitoring well-being.

We have also found significant differences between
groups having different social capital when characterized
by latent topics of discussion and psycholinguistic features:
Wilcoxon tests rejected the hypothesis of equality on psy-
cholinguistic processes and topics between two groups. Lin-
guistic features are found to have greater predictive power
than latent topics when classifying blog posts as either low
or high social capital. Clear discrimination between writing
styles and content, with good predictive power to classify
posts is an important step in understanding new social me-
dia and its use in mental health. Results in this paper can
form the foundation of early warning systems.

References
Bakshy, E.; Hofman, J.; Mason, W.; and Watts, D. 2011. Ev-
eryone’s an influencer: Quantifying influence on Twitter. In Pro-
ceedings of the International Conference on Web Search and Data
Mining, 65–74.
Beaudoin, C. E., and Tao, C.-C. 2007. Benefiting from social capi-
tal in online support groups: An empirical study of cancer patients.
CyberPsychology & Behavior 10(4):587–590.
Blei, D.; Ng, A.; and Jordan, M. 2003. Latent Dirichlet allocation.
Journal of Machine Learning Research 3:993–1022.
Bosacki, S.; Dane, A.; Marini, Z.; and YLC-CURA. 2007. Peer
relationships and internalizing problems in adolescents: mediat-
ing role of self-esteem. Emotional and Behavioural Difficulties
12(4):261–282.
Bourdieu, P. 1986. The forms of capital. Greenwood Press. chap-
ter 9, 241–258.
Bradley, M., and Lang, P. 1999. Affective norms for English words
(ANEW): Instruction manual and affective ratings. University of
Florida.
Coleman, J. S. 1988. Social capital in the creation of human capital.
American Journal of Sociology 95–120.
Fulkerson, J. A.; Story, M.; Mellin, A.; Leffert, N.; Neumark-
Sztainer, D.; and French, S. A. 2006. Family dinner meal fre-
quency and adolescent development: Relationships with devel-
opmental assets and high-risk behaviors. Journal of Adolescent
Health 39(3):337–345.
Griffiths, T., and Steyvers, M. 2004. Finding scientific topics. Pro-
ceedings of the National Academy of Sciences 101(90001):5228–
5235.
Hall, M.; Frank, E.; Holmes, G.; Pfahringer, B.; Reutemann, P.;
and Witten, I. 2009. The Weka data mining software: An update.
ACM SIGKDD Explorations Newsletter 11(1):10–18.
Kazienko, P., and Musiał, K. 2006. Social capital in online social
networks. In Knowledge-Based Intelligent Information and Engi-
neering Systems, 417–424. Springer.
Kobayashi, T.; Ikeda, K.; and Miyata, K. 2006. Social capital
online: Collective use of the Internet and reciprocity as lubricants
of democracy. Information, Community & Society 9(5):582–611.
Lewis, D. 1998. Naive (Bayes) at forty: The independence as-
sumption in information retrieval. In Proceedings of the European
Conference on Machine Learning, 4.

Mandarano, L.; Meenar, M.; and Steins, C. 2010. Building social
capital in the digital age of civic engagement. Journal of Planning
Literature 25(2):123–135.
Morgan, A., and Haglund, B. J. 2009. Social capital does matter for
adolescent health: evidence from the English HBSC study. Health
Promotion International 24(4):363–372.
Nguyen, T.; Phung, D.; Adams, B.; Tran, T.; and Venkatesh, S.
2010. Classification and pattern discovery of mood in weblogs.
Advances in Knowledge Discovery and Data Mining 283–290.
Nguyen, T. 2010. Mood patterns and affective lexicon access in
weblogs. In Proc. of the ACL Student Research Workshop, 43–48.
Pennebaker, J.; Chung, C.; Ireland, M.; Gonzales, A.; and Booth,
R. 2007. The development and psychometric properties of
LIWC2007. Austin, Texas: LIWC Inc.
Putnam, R. D. 2000. Bowling alone: The collapse and revival of
American community. Simon & Schuster.
Putnam, R. 2001. Social capital: Measurement and consequences.
Canadian Journal of Policy Research 2(1):41–51.
Rasic, D.; Kisely, S.; and Langille, D. B. 2011. Protective associa-
tions of importance of religion and frequency of service attendance
with depression risk, suicidal behaviours and substance use in ado-
lescents in Nova Scotia, Canada. Journal of Affective Disorders
132(3):389–395.
Rayport, J. 1996. The virus of marketing. Fast Company
6(1996):68.
Rotenberg, K. J.; Boulton, M. J.; and Fox, C. L. 2005. Cross-
sectional and longitudinal relations among children’s trust beliefs,
psychological maladjustment and social relationships: Are very
high as well as very low trusting children at risk? Journal of Ab-
normal Child Psychology 33(5):595–610.
Russell, J. 2009. Emotion, core affect, and psychological construc-
tion. Cognition & Emotion 23(7):1259–1283.
Sebastiani, F. 2002. Machine learning in automated text catego-
rization. ACM Computing Surveys 34(1):1–47.
Shah, D. V.; Kwak, N.; and Holbert, R. L. 2001. "Connecting"
and "disconnecting" with civic life: Patterns of Internet use and the
production of social capital. Political Communication 18(2):141–
162.
Steinfield, C.; Ellison, N. B.; and Lampe, C. 2008. Social cap-
ital, self-esteem, and use of online social network sites: A longi-
tudinal analysis. Journal of Applied Developmental Psychology
29(6):434–445.
VicHealth. 2010. Opportunities for social connection - a determi-
nant of mental health and wellbeing.
Wang, R.-H.; Chen, S.-W.; Tang, S.-M.; Lee, S.-L.; and Jian, S.-Y.
2011. The relationship between selected developmental assets and
health-promoting behaviours of adolescents in Southern Taiwan.
Journal of Clinical Nursing 20(3-4):359–368.
Wellman, B.; Haase, A. Q.; Witte, J.; and Hampton, K. 2001.
Does the Internet increase, decrease, or supplement social capi-
tal?: Social networks, participation, and community commitment.
American Behavioral Scientist 45(3):436–455.
Ye, Q.; Fang, B.; He, W.; and Hsieh, J. P.-A. 2012. Can social capi-
tal be transferred cross the boundary of the real and virtual worlds?
An empirical investigation of Twitter. Journal of Electronic Com-
merce Research 13(2):145–156.
Zambon, A.; Morgan, A.; Vereecken, C.; Colombini, S.; Boyce,
W.; Mazur, J.; Lemma, P.; and Cavallo, F. 2010. The contribution
of club participation to adolescent health: Evidence from six coun-
tries. Journal of Epidemiology and Community Health 64(01):89–
95.

456



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




