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Background: Linguistic Inquiry and Word Count (LIWC) are known as indicators of vocabulary in
texts. Specifically, with the help of algorithms and computational processes, it can analyze elements
such as emotions, cognitions, attitudes, vocabulary, language style and social communication in texts,
and the lack of a Persian version was one of the most important reasons for conducting this research.
Aims: The purpose of this research was to develop and examine the psychometric features of the
Persian Linguistic Inquiry and Word Count in categories of Affect and Cognitive Processes.
Methods: The present research method was descriptive and correlational. The method of developing
categories of cognitive processes and affect consists of several stages. The development of the
dictionary started with the initial translation of the words of the LIWC-22, and then, a huge corpus
of Persian texts was analyzed to maximize the coverage of words of each category in the Persian
language using text analysis methods. In the next step, the words were evaluated by psychologist
judges, and then linguists determined the lemma of the approved words in order to distinguish
different forms of the word. After completing these steps, in order to check the reliability of the
dictionaries of cognitive processes and affect and their subcategories, Cronbach's alpha and Kuder-
Richardson 20 were calculated, and then to check the external validity, the equivalence of the Persian
Linguistic Inquiry and Word Count (P-LIWC) with the original English version of LIWC-22 was
analyzed.

Results: The results showed that all categories of emotions and cognitive processes in the P-LIWC
had a significant correlation with the final English version of LIWC-22 (p<0.01) and this tool has
good validity and reliability.

Conclusion: It can be concluded that this software is used in a wide range of research fields and
analysis of Persian texts and also can be used in the analysis of the texts and the treatment session of
the people who refer to the psychological clinics.
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Introduction

Linguistic Inquiry and Word Count (LIWC) is a
computational text mining tool used to analyze texts
and linguistic content. This tool is known as a display
of emotions and words in texts. Specifically, with the
help of computational algorithms and processes, it
can analyze elements such as emotions, attitudes,
vocabulary, language  style, and  social
communication in texts (Koutsoumpis et al., 2022).
This tool is built on the basis of psychological and
linguistic research and is used as a useful tool for
better analysis and understanding of texts and
writings in digital humanities, computational social
sciences; opinion polling and other areas (Park et al.,
2022). Linguistic Inquiry and Word Count operates
by sorting words into distinct psychological and
linguistic categories such as emotions, cognitive
processes, social tendencies and even parts of
conversational contexts. These categories help to
understand the psychological and emotional tone of
the text and provide insights about the author's mental
state, personality and communication style
(Pennebaker et al., 2001).

Its functions include providing statistical analyses,
generating reports, and visual representations of
linguistic patterns and emotional expressions in text
that provide researchers with a comprehensive
understanding of the emotional and cognitive aspects
of communication (Lin et al., 2021). It also has
dictionaries that include words related to emotions
(including positive emotions, negative emotions,
anxiety, anger and sadness) and cognitive processes
(including insight, causal, Discrepancies,
tentativeness, certainty, differentiation) and provides
the possibility of detailed analysis of the content of
the text. Researchers use Linguistic Inquiry and Word
Count to discover linguistic patterns in social media
content, analyze language in clinical settings, study
differences in communication between genders,
cultures, or age groups, and even predict
psychological traits based on written language
(Utomoa & Karyawatia, 2021). This software is
constantly evolving and incorporates  new
dictionaries and features to increase its accuracy and
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use in different contexts, making it a versatile tool for
text analysis and psychological research (Boyd et al.,
2022).

This software has been developed in 14 international
languages, including German (Meier et al., 2019),
Serbian (Bjeki¢ et al., 2014), Spanish (Del Pilar
Salas-Zarate et al., 2014) and Chinese (Zhao et al.,
2016). In general, Linguistic Inquiry and Word Count
serve as a tool for quantifying and understanding the
psychological and linguistic components of written
text and provide valuable insights into the emotions,
thoughts, and behavioral patterns of individuals or
groups. In the present study, the categories of
emotions and cognitive processes were investigated.
These two classifications play a crucial role in
assessing people's overall outlook towards diverse
circumstances. By pinpointing these classifications, it
becomes possible to enhance individuals'
performance. Since the Persian Linguistic Inquiry and
Word Count does not exist in Iran and its importance
and application in various fields can be fruitful. As a
result of this research, it sought to answer the question
whether the Persian version of Linguistic Inquiry and
Word Count (P-LIWC): emotions and cognitive
processes categories has appropriate psychometric
properties?

Method

The present research method was descriptive and
correlational. The method of developing categories of
cognitive processes and Affect consists of several
stages. The development of the dictionary started
with the initial translation of the words of the LIWC-
22, and subsequently, to maximize the coverage of
words of each category in the Persian language, a
huge corpus of Persian texts was analyzed through
text mining methods. In the subsequent phase,
psychologist judges assessed the words, followed by
linguists determining the lemma of the authorized
words to discern various word forms. After
completing these steps, in order to check the
reliability of the dictionaries of cognitive processes
and emotions and their subcategories, Cronbach's
alpha and Kuder-Richardson 20 were calculated, and
then to check the external validity, the equivalence of
the Persian Linguistic Inquiry and Word Count (P-
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LIWC) with the original English version of LIWC-22
was analyzed.

In the next part, the dictionary development process
was done. This section provides an overview of the P-
LIWC dictionary categories development process.
Although this process had many steps and was
somewhat recursive in nature, the overall process can
be divided into 5 steps. These steps are designed
based on the methods used in the localization of
official non-English versions of LIWC and the
method used in the construction of LIWC-22.

Step 1. Initial translation and preliminary collection
of vocabulary

Step 2. Review, Scoring, Categorization and
modification

Step 3. Development and expansion of the dictionary
Step 4. Evaluation of psychometric properties

Step 5. Refinement and revision

Steps 1 to 3 are related to the methodology section
and steps 4 and 5 are related to the research findings
section. This part was done in three stages, which will
be fully explained in the following.

Step 1. Initial translation and preliminary
collection of vocabulary

The purpose of this stage is to reach the desired
foundation for expanding the vocabulary of the
categories of cognitive processes, including the
subcategories of insight, causal, discrepancies,
tentativeness, certainty, and differentiation, and the
categories of Affect, including the subcategories of
positive emotions, negative emotions, anger, sadness,
and anxiety. At this stage, first, all the words
belonging to the categories of cognitive processes and
emotions of the LIWC-22 dictionary and its
subcategories were translated by an English
translator. Based on the method used in LIWC-22
(Boyd et al., 2022). After translating the words of 13
cognitive and affect categories, each word was
evaluated by 2 psychologist judges. The purpose of
the initial evaluation of the words was to check the
compatibility and suitability of the translated word
with each of the 13 cognitive and emotional
categories in terms of conceptual and cultural aspects
regarding the Persian language. To do this, each of
the words was given a score between 1 and 5, with
score 5 indicating the highest degree of suitability and
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score 1 indicating the lowest degree of suitability of
the word with the target category. After scoring and
comparing the evaluations of the judges, the words
with the highest degree of appropriateness were kept
and the words whose translation had little
appropriateness to the target category were changed
by an English language expert to an equivalent
corresponding to the relevant category.

Step 2. Review, Scoring, Categorization and
modification

After the initial version of the Glossary of Cognitive
Processes and Emotions was prepared, it was
manually revised to identify and remove obvious
conceptual inconsistencies or possible spelling errors.
Then, the words were manually classified under the
specified categories (insight, causal, discrepancies,
tentativeness, certainty, differentiation, positive
emotions, negative emotions, anxiety, anger and
sadness). 4 expert psychologist judges checked all the
obtained words one by one and gave one point to each
word according to the appropriateness of each word
with each of the intended categories. Therefore, at
this stage, each of the words received 4 separate
points. As the next step, the judges decided which
words to eliminate. Remaining a word in one category
or adding it to another category required approval by
the majority of judges. In fact, each word was judged
by 4 psychologists. If the majority of the judges gave
a score to that word, the word remained in that
dictionary, the words that did not reach the consensus
of the judges were removed from the dictionary. On
the other hand, for the words that the judges gave 2
marks for confirming that word and 2 marks for
removing that word, group judging sessions were
held and decisions were made about those words.
Step 3. Development and expansion of the
dictionary

This step was done in four parts. First, the prepared
dictionary was checked in terms of compatibility with
the structure of the Persian language and its content
and cultural characteristics. Due to the fact that the
structural features of the Persian language are
different from other languages, the method of doing
it in the first part was determined based on the rules
of terminology and syntax of the Persian language.
The purpose of this section is to examine the
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structural concordance of the constructed dictionary
and the Persian language with dictionary-based text
analysis methods. The purpose of the second part of
this stage was to identify the most common words
related to cognitive processes and emotions in Persian
and add them to the dictionary. In order to add new
words, the translated words were searched in
dictionaries, encyclopedias and networks of Persian
words. Synonymous words and terms were identified
and added to the translated words. In the third part,
the Word Similarity Analysis was done. With the aim
of increasing the coverage and efficiency of the
dictionary, the collection containing new words was
reviewed again and the category or categories
requiring further expansion were identified. At this
stage, the expansion of the dictionary was completed.
After finishing the judging in the fourth part, in order
to recognize the different forms of the word by the
computer, the lemmas of the words were determined
by the linguists. The operational approach involved
the linguist assuming the role of the computer and
evaluating the target word based on the computer’s
ability to recognize it. The beginning of the desired
word was considered as a lemma. The word will be
registered as a lemma if the computer can recognize
it and the derived words without any issues. In this
case, the computer can recognize this word and the
words that start with this form of the word in the
Respective text. It is essential to elucidate that the
quantity of words within the emotions category stood
at 949 prior to any development, whereas the
cognitive category contained 329 words. Subsequent
to the development and expansion of the dictionary,
these figures escalated to 4705 and 871 words for
emotions and cognitive categories, respectively.

Results

Steps 4 and 5 are related to the findings of this
research, in which the psychometric properties of this
tool in Persian language are evaluated. In the
following, these two steps will be fully explained.
Step 4. Evaluation of psychometric properties
The purpose of this step is to check the reliability and
validity of the dictionaries of cognitive processes and
emotions based on the methods used on different
versions of LIWC. To calculate the reliability and
validity of the dictionary, the method proposed by
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Pennebaker et al. (2015) and Boyd et al. (2022) was
used. To measure the reliability of the dictionary, the
internal consistency of each category was calculated.
Due to the similarity and proximity of the words of
the same category to each other, it is expected that
with the increase in the repetition of a word in the text,
the frequency of using other words belonging to that
category will also increase in that text (Pennebaker et
al., 2015; Boyd et al., 2022). In this study, a corpus of
texts including more than 100 million texts of X
social network (Twitter), Instagram, Telegram and
official news texts including newspapers and online
news agencies were used. These texts belonged to the
years 2019 to 2023 and were collected by Lifeweb
Company and provided to the development team.
Also, this corpus included 4 billion and 800 million
tokens. Therefore, with this method, an alpha
coefficient was obtained for each of the dictionary
categories in each of the texts. According to the type
of calculations performed in this method and the
nature of language categories, the alpha coefficient
calculates the reliability of the categories much lower
than the actual value. For this reason, in addition to
Cronbach's alpha, Kuder-Richardson-20 formula was
also used to check reliability and both scores were
reported for each category.

In the next step, in order to check the external validity,
the equivalence between the P-LIWC and the final
English version of LIWC-22 was checked. In this
step, two sets of texts were used for analysis. 200
texts were selected from various political, social,
economic, psychology, sports, literature, biography
and religion, environment, tourism, management,
history, law, etc., each of which was between 700 and
1200 words. In this collection, 100 texts in Persian
were translated into English, and 100 texts in English
were translated into Persian. Then Pearson's
correlation coefficient (r) was calculated as an index
of equivalence between Persian and English versions.
In fact, the more similar two versions are in terms of
performance, the higher the correlation coefficients
between their categories. The following table shows
the correlation coefficients between the Persian and
English versions. All classes of the Persian version
with the final English version of LIWC-22 had a
significant correlation at the level of p < 0.01.
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Table 1. Cronbach's alpha coefficient and Kuder-Richardson 20 for all classes of cognitive processes and emotions

Category Word count  Cronbach's alpha  Kuder-Richardson 20
cognitive processes 871 0/69 0/97
Insight 399 0/48 0/92
Causal 312 0/43 0/89
cognitive processes discrepancies 80 0/27 0/62
tentativeness 151 0/30 0/66
certainty 222 0/29 0/83
differentiation 106 0/25 0/73
Emotions 4705 0/73 0/96
positive emotions 1642 0/62 0/94
. negative emotions 1839 0/63 0/92
Emotions anger 707 0/42 0/79
sadness 366 0/34 0/72
anxiety 151 0/26 0/67
Table 2. Correlation coefficient between Persian and English version
Category Pearson's correlation coefficient Sig
cognitive processes 0/67 p<0.01
Insight 0/82 p<0.01
Causal 0/62 p<0.01
cognitive processes discrepancies 0/56 p<0.01
tentativeness 0/78 p<0.01
certainty 0/58 p<0.01
differentiation 0/54 p<0.01
Emotions 0/75 p<0.01
positive emotions 0/81 p<0.01
Emotions negative emotions 0/84 p<0.01
anger 0/87 p<0.01
sadness 0/68 p<0.01
anxiety 0/92 p<0.01

As it is clear from Table 2, all categories of the P-
LIWC with the final English version of LIWC-2022
had a significant correlation at the level (p<0.01).
Step 5. Refinement and revision

After completing steps 1 to 4, we partially repeated
them recursively to identify any possible mistakes or
oversights that may have occurred in the dictionary
development process. Additionally, in an expert
discussion round, decisions had to be made on how to
deal with specific challenges unique to the analysis of
automatic word count in Persian. This included, for
example, conventions on how to treat Persian word
lemmas and how to recognize them by the computer.

Conclusion

The aim of the current research was to develop and
investigate the psychometrics of the categories of
cognitive processes and emotions of the Persian
Linguistic Inquiry and Word Count (P-LIWC).
Through a series of systematic analysis, the cognitive
and emotional categories of the P-LIWC dictionary,
including words translated from the original English

version and common words adapted from large
Persian text collections, have sufficient internal
consistency among different cognitive categories and
also, the external validity between the Persian and
English versions of LIWC-22 was confirmed by
comparing the transcripts of the Persian and English
texts. Therefore, the evidence shows that the Persian
Linguistic Inquiry and Word Count (P-LIWC) is a
powerful research tool for digital humanities and
computational social science researchers to
investigate psychological aspects in Persian texts. As
a result, the categories of cognitive processes and
emotions of the Persian Linguistic Inquiry and Word
Count (P-LIWC) provide a better understanding of
the psychological characteristics of Persian texts.
This software is expected to serve as an important
bridge between quantitative and qualitative research
in Farsi, allowing researchers to gain multifaceted
and deep insights into the data. We hope that this
software will be used in a wide range of Persian text
analysis research fields and will create more
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innovations in digital humanities and computational
social sciences.
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. Linguistic Inquiry and Word Count (LIWC)
. digital humanities

. computational social sciences (CSS)
. polling

. affect

. positive emotions

. hegative emotions

. anxiety

. anger

10, sadness

11, cognitive processes
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