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1 Motivation 

In recent years we have seen the widespread adoption of various computational meth-
ods to further the study of human cultural and social systems. Typically, such research 
has been taken up by those in the social sciences as “computational social science,” by 
humanities scholars as “digital humanities,” and by researchers of various fields as 
“cultural analytics.” The latter phrase has gained increasing usage as a broader, trans-
disciplinary term for quantitative studies of culture via the analysis of large cultural 
datasets [1]. While the emergence of cultural analytics has seen the implementation of 
computational methods to the study of human cultures in a variety of contexts, such 
analyses have not seen widespread adoption within the context of religious studies [2]. 

The development of computational methods that are informed by the theoretical 
lenses of religious studies are important for two reasons. First, the concerns of religious 
studies deal directly with issues important for our time. Religion is not disappearing 
from the modern world, but rather is undergoing significant changes [3]. This is espe-
cially observable in the digital world of social media. Understanding the formation of 
social identities, adoption of beliefs, etc. is incredibly important in our increasingly 
digital worlds. Second, the computational operationalization of religious studies con-
cepts has broad application to the study of social and cultural systems beyond purely 
religious dimensions.  

We will develop methodologies in order to carry out comparisons among a set of 
religious communities, each represented by a corpus of discussion text, along three di-
mensions: (1) a thematic dimension identifying the discursive concerns which bridge 
and distinguish the communities; (2) a dynamic dimension characterizing how each 
community explores an ideological space over time; and (3) a structural dimension that 
aims to uncover cultural correspondences among communities that may exist despite 
superficial differences between them. The latter dimension is based on the distinction 
between cultural lexicons and grammars (see [4] and [5]), which we aim to operation-
alize. 

2 Significance 

Given the lack of computational methods being used to address questions originating 
from a comparative religion context, this work is significant by attempting to develop 
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methods specifically tailored for this type of questioning. Additionally, the operation-
alization of lexical and grammatical cultural differences represents the excavation of 
deeper layers of meaning within text than what is available through current methods. 
Such deeper layers, if successful, would represent something closer to latent 
worldviews than latent topics. 

3 Background 

The primary natural language processing algorithm we will use is topic modeling: an 
unsupervised machine learning approach to text that reduces high-dimensional textual 
data into meaningful lower-dimensional latent language patterns or “topics.” We use 
the popular topic modeling algorithm, latent Dirichlet allocation (LDA) [6]. The topics 
inferred by LDA may be viewed as operationalizing several important concepts related 
to culture including framing, polysemy, and a relational approach to meaning [7]. 

Because the representation of text after training a topic model takes the form of a 
topic distribution, various measures from information theory have been shown to be 
useful in interrogating the lower-dimensional text representations. Information theo-
retic measures have previously been used alongside topic models to compare the ideas 
explored over time between academic conferences [8], describe the information-seek-
ing behavior of Charles Darwin [9], and characterize political innovation during the 
French Revolution [10]. 

4 Approach 

The primary data source used consists of discussion text from a wide array of online 
religious communities from the popular discussion platform, Reddit [11]. Currently, we 
have collected discussion text from twenty religion-oriented Reddit communities, 
called subreddits, and are continuing to collect more data. 

Topic models will be trained on various combinations of the religious communities’ 
discussion text, each motivated by the nature of the comparison being made. For two 
communities that have significant lexical overlap (e.g., two communities that identify 
with one of the Buddhist traditions), the text of each may be combined into a single 
corpus for training a topic model. Topic distances can then be computed between the 
two communities using the Jensen-Shannon divergence. The discourses which most 
distinguish and bridge the two communities may then be identified based on which 
topics contribute the most and least to this distance. 

In order to compare the ideological breadth or focus of each community, the Kull-
back-Leibler divergence will be computed for each post relative to the posts which pre-
cede and follow it over time (see [9] and [10]). Using a post’s score (assigned via com-
munity members) will help further determine how much a community values the intro-
duction of novel ideas versus the repetition of primary themes. 

Multiple candidate methods for calculating differences along the third, structural di-
mension are currently being explored. Our goal is to find correspondences between 
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dimensions of different topic models trained on discussion texts from different com-
munities. Direct comparisons cannot be made because each corpus defines its own se-
mantic space, therefore necessitating indirect comparisons.  

Due to the abstract nature of the concepts being operationalized, the evaluation of 
this work will require sophistication and subject matter expertise. Ultimately, the meth-
ods we propose must be evaluated in terms of how useful they are, whether their inter-
pretation leads to theoretically justifiable insights, and through the careful construction 
of special null cases that provide a sense of relative baseline for all comparisons made. 
Thus, this work is transdisciplinary, requiring collaboration from scholars fluent in the 
theoretical frameworks of religious studies. Close readings of the data through case 
studies will also provide qualitative validation of meaningful relationships between 
quantitative results and the concepts they purport to measure. 
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