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ABSTRACT 
Function words like articles, prepositions, conjunctions, and 
especially pronouns are important to Text Analysis as they 
reveal much more about someone’s psychological state than 
content words do. In this study, we present the development 
of a pronoun enriched dictionary for text analysis in 
Brazilian Portuguese (BP), named PronounBP, which is 
based on the Brazilian Portuguese language version of the 
LIWC dictionary. Pronouns have great importance in Text 
Analysis, so we included in PronounBP as many Portuguese 
pronouns as possible. In this work, we carry out two 
experiments. The first one presents a statistical comparison 
of percentage values in categories obtained for bilingual 
texts, using the English LIWC dictionary, PronounBP and 
the already available BP LIWC dictionary. It provides 
satisfactory results since higher correlation results were 
obtained using PronounBP. We also produced an empirical 
evaluation in a computational linguistic analysis task, and 
PronounBP has also achieved better results than the BP 
LIWC dictionary. 
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INTRODUCTION 
People with access to social networks and messaging 
applications have been registering many feelings and 
emotions in text format [1]. Drawing on this great amount 
of text available, some studies have been carried out using 
text mining techniques to verify aspects of society, culture, 
governmental issues and individuals’ everyday life. Text 
analysis can also be applied to analyze political homophily 
in social networks [4], to obtain information about social 
and economic status [20], to predict age and gender from 
social network users [16], among many other interesting 
tasks. 

A widely used software for text analysis is Linguistic 
Inquiry and Word Count (LIWC) [18]. LIWC can be 
configured with language dictionaries to perform text 
mining tasks [8]. The available dictionary for Brazilian 
Portuguese (BP) language, named LIWC2007pt from here 
on, presented good results in detecting positive valence in 
texts in this language, considering the first published 
evaluations [2]. On the other hand, the authors state that the 

performance observed in negative valence detection was 
not good. 

LIWC2007pt has problems caused by the inclusion of many 
words with errors in spelling (e.g., ‘ninguén’) and 
inconsistencies because of words with the same sequence of 
adjacent characters before a wildcard character ‘*’ 
(asterisk) [5]. Another problem is related to the improper 
association of a large number of words to categories. In the 
pronouns category (pronoun), it was possible to find 44 
words, from a total of 128, that were improperly classified. 
Considering all the pronouns subcategories, the number of 
improperly included words is 113. Since LIWC2007pt has 
337 words associated with these categories, this indicates 
that more than 33% of words in pronouns categories are not 
pronouns. Other words in the LIWC2007pt dictionary were 
not in the appropriate categories, for example, some words 
that are considered pronouns in language were not found in 
pronouns category. 

The importance of pronouns as markers of attitude is well 
documented in the literature [6]. For example, studies such 
as Rude et al. [26] suggest that depressed students use more 
first-person singular pronouns than never-depressed 
students do. Other studies such [31] indicate that there is a 
strong correlation between pronoun use and political 
orientation. It is also important to note that people use 
fewer first person singular pronouns and greater first person 
plural pronouns with age (increase) [19]. 

Considering the importance of pronouns to Text Analysis 
[15,17,6], this work aims to produce a new pronoun 
dictionary, named PronounBP. To create this dictionary, we 
compared pronouns from LIWC2007pt with words present 
in a list of Portuguese pronouns we created and, after that, 
we (i) removed some pronouns from inadequate categories; 
(ii) included words in the pronouns categories. 

In this work, we set up two experiments to validate the 
effectiveness of PronounBP. The first one presents a 
statistical comparison of percentage values in categories 
obtained for bilingual texts, using LIWC 2015 English 
version (LIWC2015), PronounBP and LIWC2007pt. It 
provides satisfactory results since most of the PronounBP 
categories showed higher correlation results to LIWC2015 
than LIWC2007pt. We also produced a classification 
experiment to predict age from texts. The results indicate a 
better accuracy in predicting the author’s age using 
PronounBP than using LIWC2007pt. 
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This work consists of five more sections: Section 2 
describes LIWC; Section 3 presents works related to the 
translation of LIWC into other languages; Section 4 details 
the materials and procedures. Section 5 describes the data 
sets constructed in this work; Section 6 presents the results; 
finally, Section 7 concludes. 

LIWC 
LIWC is a computer-aided dictionary-based text analysis 
program, which was developed with the objective to 
analyze emotional, cognitive and structural components 
from texts [18]. It can be divided into two main parts: one is 
the main program, and the other is a dictionary, which 
contains words categorized into one or more categories that 
reflect linguistic, psychological, and social processes. 

The main categories are divided into subcategories. For 
example, the category of pronouns (pronoun) is divided into 
two subcategories: personal pronouns (ppron) and 
impersonal pronouns (ipron). The subcategory ppron is 
divided into five more subcategories: first person singular 
(i), first person plural (we), second person (you), third 
person singular (shehe) and third person plural (they). 
LIWC2007pt has the following number of words for each 
pronoun category: pronoun (128), ppron (54), i (7), we (8), 
you (25), shehe (16), they (11) and ipron (88). 

It is possible to obtain different types of information from 
social networks users with LIWC, for example, political 
tendencies [4], social and economic status [20], among 
others. LIWC is also used in a study that finds significant 
differences for the Alzheimer’s disease group in the usage 
of several LIWC categories, including impersonal 
pronouns, suggesting that the method could be used for 
dementia screening [28]. 

RELATED WORK 
Lexicon-based approaches can be used beyond the 
possibility of providing an efficient means to analyze open-
ended texts and aid in identifying symptoms of depression 
[10] and suicidal tendencies [30]. Studies using lexicons to 
subjectivity classification can also target social networks 
[14] since social media plays a significant role in political 
discourse [3]. 

The literature contains many translations of the LIWC 
dictionary for European languages, (e.g., Dutch [29], 
Spanish [23], and French [21]). In addition to European 
languages that use the Latin alphabet, there are versions that 
use other writing systems, like Chinese [10] and Japanese 
[28]. In these studies, it is observed, as pointed out by van 
Wissen [29], that the task of translating a LIWC dictionary 
is not direct (i.e., as the translation of a list of words), going 
beyond merely associating equivalent English words. 

However, the development of methods for text analysis in 
languages other than English is still needed [24]. An 
elaborated systematic review study describes seven 

affective lexicons in BP [7]. The review shows that, along 
with LIWC2007pt, these lexicons were created between 
2007 and 2016. 

LIWC2007pt, the BP translation, is based on the 2007 
version of the LIWC dictionary. It was a collaborative 
effort of three teams, using Portuguese-English bilingual 
Dictionaries to include 127,149 words in 64 categories. The 
authors stated that no revision of the translation’s manual 
work was made and that it can be improved1. 

As for studies on the use of pronouns in texts, Pennebaker 
and Stone [19] examined the simple linear relationships 
between language use and age. They determined the degree 
to which age was generally related to each of the LIWC 
dimensions. The authors found that with increasing age, 
individuals are better ready to disconnect themselves from 
their written topics, as observed by a consistent drop in the 
use of the first-person singular. Schler and others [27] also 
found significant differences in writing style among authors 
of different ages. 

The leading developer and researcher responsible for LIWC 
has already indicated the importance of this category of 
words in the textual analysis [17]. However, none of the 
related work stated directly the intention to include as many 
pronouns as possible. We set out to present a different 
development in which even deviant forms like ‘vc’ and 
‘vcs’ were considered for inclusion since they were already 
present in LIWC2007pt (although not assigned to any 
pronoun-related category). In addition, we included even 
some archaisms, regionalisms and dialect forms (e.g., 
‘ancê’, ‘ocê’ and ‘vacê’). 

BP PRONOUNS DICTIONARY 
The first task in developing PronounBP dictionary was 
creating a list of pronouns (LOP1), with the aim of 
including as many Portuguese pronouns as possible. We 
used the Brazilian Academy of Letters website2, Online 
Dictionary Caldas Aulete3, Michaelis4 and a grammar 
reference book [12]. Three researchers checked and 
provided validation of LOP1: a psychologist and two 
linguists. 

When comparing words in LIWC2007pt with words in 
LOP1, we identified several words incorrectly assigned (in 
LIWC2007pt) to pronouns category (pronoun) and the ones 
hierarchically below (e.g., ppron, you, ipron). Then, we 
removed 44 words incorrectly assigned to pronoun 
category. Table 1 exhibits the words removed from this 
category, as well as the other eight words from Personal 

                                                                 
1 http://www.nilc.icmc.usp.br/portlex/index.php/pt/projetos/liwc, as 

accessed in 2018-10-05 
2 http://www.academia.org.br/nossa-lingua/busca-no-vocabulario 
3 http://www.aulete.com.br/ 
4 http://michaelis.uol.com.br/moderno-portugues/ 
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pronouns (ppron) and 49 from Impersonal pronouns (ipron) 
sub-categories. As described in Section 2, the assignment of 
words can result in the same word appearing in more than 
one category. For example, ‘algos’ can be seen in pronoun 
and ipron categories. 

Category Name (abbrev): words Total 

Pronouns (pronoun): acontecimento*, algos, 
algures, aproximadamente, assim, assunto, 
assuntos, bens, bobagem, bobagens, 
bugiganga*, coisa, coisas, diferente, diferentes, 
fato, fatos, fêmea, idéia, idéias, issos, materiais, 
material, matéria, matérias, menina, moça, 
mulher, negócio, negócios, noção, noções, 
objeto, objetos, pertences, sozinha, sozinho, 
substância, substâncias, tolice*, traste*, troço, 
troços, tão; 

44 

Personal pronouns (ppron): bora, fêmea, 
menina, moça, mulher, sozinha, sozinho, 
vamos; 

8 

Impersonal pronouns (ipron): acontecimento, 
acontecimentos, algos, algures, alternada, 
alternadas, alternado, alternados, 
aproximadamente, assim, assunto, assuntos, 
bens, bobagem, bobagens, bugiganga*, coisa, 
coisas, diferente, diferentes, ela, ele, fato, fatos, 
idéia, idéias, lhe, materiais, material, matéria, 
matérias, negócio, negócios, ninguén, noção, 
noções, objeto, objetos, pertences, se, 
substância, substâncias, tolice, tolices, traste, 
trastes, troço, troços, tão. 

49 

Table 1. List of words improperly included in the Pronouns 
category in LIWC2007pt ("*" specifies word stems). 

In a further step, we added some words in the pronoun 
category and its subcategories. Table 2 shows a selection of 
words in LOP1 that exists in LIWC2007pt but that are not 
classified in the correct pronoun-related category. For the 
purpose of presenting relevant modifications in a concise 
form, words from LOP15 that do not exist in LIWC2007pt 
and were included in PronounBP are not shown in this 
table. 

Category Name (abbrev): words Total 

Pronouns (pronoun): algum, alguma, 
algumas, alguns, bem, cada, certa, certas, certo, 
certos, consigo, dada, dado, dele, desse, desses, 
deste, destes, determinada, determinado, disso, 
mais, mesmas, mesmos, muita, muitas, muito, 
muitos, nada, nenhum, nenhuma, nenhumas, 
nenhuns, onde, pouca*, poucas, pouco, poucos, 
quanto, semelhante, si, tanto, toda, todo, um, 
uma, umas, uns, várias, vários, vc, vcs; 

52 

                                                                 
5LOP1 is currently available at https://github.com/LaCAfe/LOP1 

Category Name (abbrev): words Total 

Personal pronouns (ppron): consigo, ele, si, 
vc, vcs; 5 

Impersonal pronouns (ipron): algum, 
alguma, algumas, alguns, bem, cada, certa, 
certas, certo, certos, dada, dado, desse, desses, 
deste, destes, determinada, determinado, disso, 
mais, mesmas, mesmos, muitas, muito, muitos, 
nada, nenhum, nenhuma, nenhumas, nenhuns, 
ninguém, o, onde, pouca*, poucas, pouco, 
poucos, quanto, semelhante, tanto, toda, todo, 
um, uma, umas, uns, várias, vários. 

48 

Table 2. List of words in LIWC2007pt dictionary that were 
reassigned into categories related to pronouns in PronounBP 

("*" specifies word stems). 

Assigning the words into the categories according to not 
only their linguistic but also to their psychological and 
social processes is a very challenging task. Thus, we also 
decided to take advantage of all the years of exploratory 
study of emotional, cognitive and structural components of 
speech samples already made [18]. Therefore, we used both 
the previous LIWC English dictionary and LIWC2015 for 
comparison in this effort. 

In order to initialize PronounBP dictionary, we removed all 
the incorrectly assigned words from the categories in which 
they were improperly included. Then, we added the 
remaining pronouns (i.e., the correct ones) to PronounBP 
dictionary. We can observe that, after this step, PronounBP 
contains 84 words in Pronouns (pronoun) category, since 44 
words were removed from it. Moreover, PronounBP has the 
following number of words for the modified categories: 46 
for Personal Pronouns (ppron), 6 for First Person Plural 
(we), 21 for Second Person (you), 10 for Third Person 
Singular (shehe) and 39 for Impersonal pronouns (ipron). It 
is important to mention that the First Person Singular (i) 
and Third Person Plural (they) categories have not been 
modified. 

 After removing the words improperly included in the 
pronouns categories, we proceeded to check words in 
LIWC2007pt that should be added to these categories. To 
achieve this goal, we developed a list with all words that 
should be included in pronouns categories, considering if 
they could be found in LIWC2007pt. For each word in this 
list, we checked if it could be founded in LIWC2007pt 
dictionary. If so, we included it in PronounBP dictionary, 
associating it with the right category. If not, we also 
included it in PronounBP dictionary, adding the association 
with the respective pronouns category.  

As a result, PronounBP presents more words in the pronoun 
category than LIWC2007pt dictionary. While LIWC2007pt 
has 128 words, PronounBP has 136, even though 44 words 
were removed from pronoun category. Also, it is worth 
noting that, in PronounBP, even after the removal of many 
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words from improperly assigned categories, the number of 
words in other pronouns category remained almost the same 
in most cases, since other words from LIWC2007pt were 
also chosen for reassignment. In Table 3 we compare the 
number of words in pronouns categories for LIWC2007pt 
and PronounBP. After the creation of the PronounBP, we 
conducted an evaluation procedure similar to that 
performed for the Dutch translation of LIWC dictionary 
[29]. 

Category Name (abbrev):  LIWC2007pt PronounBP 

Pronouns (pronoun) 128 234 
Personal pronouns (ppron) 54 79 

First Person Singular (i) 7 9 

First Person Plural (we) 8 11 

Second Person (you) 25 36 
Third Person Singular 
(shehe) 

 

16 17 

Third Person Plural (they) 11 15 
Impersonal pronouns 
(ipron) 

 

88 157 

Table 3. Number of words in pronouns categories in 
LIWC2007pt and PronounBP. 

DATASETS 
In this work, we use two data sets to evaluate PronounBP. 
The first one is MQD190k and the second is CorpusV2. 
The following subsections describe both data sets.  

MQD190k 
We collected data from a Brazilian social network named 
Meu Querido Diário (MQD)6. We choose MQD data 
because users write predominantly in Brazilian Portuguese. 
The data set, named MQD190k, consists of 190,000 entries, 
divided into three classes as done in [27]: 10s, 20s and 30s, 
containing users of both genders with ages from 13 to 17, 
23 to 27 and 33 to 42, respectively. The 10-year interval 
between the start of classes is intended for a clearer 
differentiation. It is important to note that this data set is 
available at https://github.com/LaCAfe/MQD190k. 

CORPUSV2 
We also collected a set of texts in Brazilian Portuguese and 
its English equivalents to submit to PronounBP and 
LIWC2007pt. We organized a bilingual (English and 
Brazilian Portuguese) set of texts, which we named 
CorpusV2, with 36 files consisting of text samples from the 
Bible, not only because they are easily available, but also 
because it is a sample of rigorously translated texts with 
some variety of styles [25]. CorpusV2 is available at 
https://github.com/LaCAfe/CorpusV2. 
                                                                 
6http://www.meuqueridodiario.com.br 

To obtain the 36 text samples, we accessed a page that 
allows reading different versions and translations of the 
Bible7. We selected 18 excerpts from the ‘The New 
International Version’ (NIV) in English and the equivalent 
18 excerpts from the ‘Nova Versão Internacional’ (NVI) in 
Portuguese translation of the Bible for inclusion in 
CorpusV2. 

EXPERIMENTS 
To evaluate PronounBP, we compared PronounBP with 
LIWC2007pt in an experiment to measure their correlation 
with LIWC2015 pronouns categories. In this experiment, 
we processed CorpusV2 to create tables with percentage 
values of the relative frequencies of words for PronounBP, 
LIWC2007pt and LIWC2015.  

After that, we calculated the correlation score for the 
corresponding columns, e.g., ipron percentage values in the 
Portuguese texts with ipron percentage values in the 
English texts. We used the Kendall correlation coefficient 
[11], considering that not all data are normally distributed, 
as we can confirm with the results of the Shapiro-Wilk Test 
for Goodness of Fit [13] applied to data from LIWC2015, 
PronounBP, and LIWC2007pt.  

Next, we compared the correlation coefficients from 
LIWC2015 with PronounBP, and from LIWC2015 with 
LIWC2007pt. The comparison of Kendall’s τ correlation 
coefficients helps to evaluate the development of this work, 
as shown in Table 4. In the evaluation of the LIWC2007pt 
using CorpusV2, the correlation values range from 0.190 to 
0.895. PronounBP values range from 0.438 to 0.895 and 
present higher values in 5 out of the 8 categories that were 
modified. Taking out the tied value 0.895, the highest value 
for PronounBP is 0.739, obtained in pronoun category. 

Category Name (abbrev):  τ 1 τ 2 

Pronouns (pronoun) 0.712 0.739 
Personal pronouns (ppron) 0.608 0.739 

First Person Singular (i) 0.895 0.895 

First Person Plural (we) 0.568 0.739 

Second Person (you) 0.190 0.438 

Third Person Singular (shehe) 0.595 0.516 

Third Person Plural (they) 0.515 0.451 

Impersonal pronouns (ipron) 0.477 0.556 

Table 4. Comparison between LIWC x LIWC2007pt (τ 1) and 
LIWC2015 x PronountBP (τ 2), by looking at Kendall’s τ 

correlation coefficient. 

Finally, we produced a classification experiment to predict 
the age of users in MQD190k data set. We conducted the 
experiments with both PronounBP and LIWC2007pt. In 
                                                                 
7https://www.bible.com/ 
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order to generate the results, we tested five classification 
algorithms: Naive Bayes (NB), NB Multinomial (NBM), 
Decision Tree, LMT, and J48. We adopted Weka [9] to 
produce the experiments using each of the algorithms with 
its default configuration settings. 

We performed experiments using the cross-validation 
technique named k-fold validation with ten partitions. We 
adopted the F1-score measure, a weighted harmonic mean 
of recall and precision [22], to evaluate the results. Recall 
and precision represent the probabilities that a randomly 
chosen relevant instance or, respectively, a randomly 
chosen predicted instance would be relevant [22]. Table 5 
shows the results for F1-score. In PronounBP dictionary, 
one can note that all algorithms perform better than in 
LIWC2007pt. 

Classification algorithm LIWC2007pt PronounBP 

NB 0,496 0,508 
MNB 0,506 0,512 

DT 0,491 0,498 

LMT 0,500 0,503 

J48 0,503 0,507 

Table 5. Classification algorithms’ F1 Score from inference of 
the age group of users of MQD, using exclusively the pronouns 

category and its subcategories. 

DISCUSSION 
The research we present in this article brings as the main 
contribution the development of a dictionary of pronouns 
for Brazilian Portuguese to be used in LIWC, named 
PronounBP8. It also brings an empirical evaluation of 
PronounBP by performing a statistical comparison of 
percentage values in categories obtained for bilingual texts 
produced by different versions of LIWC dictionaries. 
Lastly, we evaluated PronounBP with a classification task 
using Text Mining techniques, comparing PronounBP with 
the available BP LIWC dictionary (LIWC2007pt). 

The dictionary of pronouns for Brazilian Portuguese 
(PronounBP) has a total of 8 categories and can be used 
with the 2015 version of the LIWC program. As a result of 
including as many Portuguese pronouns as possible, 
PronounBP presented better results for age classification 
than LIWC2007pt. It is a factor that stimulates this study to 
adjust other words to categories that appropriately match 
linguistic and psychological characteristics. 

We are aware that the results of other studies with the 
LIWC2007pt show that the performance in negative 
valence detection using affective categories is not so good 
[2]. Therefore, in future developments, the goal is to 

                                                                 
8 PronounBP is currently available for download and use at 

https://github.com/LaCAfe/PronounBP 

prioritize efforts to improve the affective categories. We 
will also thoroughly review each of the function word 
categories, as well as all of the categories below it. It is also 
important to note that this article also contributes to the 
evaluation of pronoun categories in LIWC2007pt since 
other studies only evaluate the valence using affective 
categories. 
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