The Pennsylvania State University
The Graduate School

RELIGIOUS ISLANDS, PARTNERS, AND BRIDGES:
STUDYING CROSS-DENOMINATIONAL SHARED IDEAS USING BOOK
CO-PURCHASE NETWORKS

A Dissertation in
Sociology
by
Nathaniel D. Porter

 2019 Nathaniel D. Porter
Licensed under CC-BY 4.0 International

Submitted in Partial Fulfillment
of the Requirements
for the Degree of

Doctor of Philosophy

May 2019

ii
The dissertation of Nathaniel D. Porter was reviewed and approved* by the following:

Roger Finke
Distinguished Professor of Sociology, Religious Studies and International Affairs
Dissertation Advisor
Committee Chair

Diane Felmlee
Professor of Sociology

Alan Sica
Professor of Sociology

Stephen Browne
Liberal Arts Professor of Communication Arts and Sciences

Jenny Van Hook
Roy C. Buck Professor of Sociology and Demography
Director, Graduate Program in Sociology

*Signatures are on file in the Graduate School

iii
ABSTRACT
This dissertation attempts to answer three questions about ecumenical relationships
between U.S. Protestant Christian denominations and families: What denominational families are
culturally isolated overall and why? Why are some pairs of denominational families more closely
connected than others? To what extent are the connections between denominational families
mediated by a general Christian culture, as opposed to taking place through direct contact? All
three bear implications for major theories of religion related to tensions and strictness. To
accomplish this, I collect and analyze a new set of data from book product pages on
Amazon.com. Data are drawn from recommendations in the “Customers who bought this also
bought” feature and allow for studying with which other books and topics an individual book is
commonly bought. Methods include mixed effects fractional logistic regression, MRQAP, and
Partial Group Betweenness Centrality, a generalized version of group betweenness described in
the Appendix. Taken together, results suggest informal cultural ties form through a mix of
individual, congregational and group processes. Relationships occur both directly, through copurchase of ecumenical titles, and mediated by co-exposure to pan-denominational titles designed
to appeal to a wide range of Christians. The dissertation contributes both technically, through
introduction of new data and methods, and theoretically, by applying network theories and
informal cultural analytics to key questions in the sociology of religion.
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Chapter 1

Using Networks to Enhance the Sociology of Religion and Consumption
Despite studying one of the most diverse religious landscapes in the world,
including well over 1,000 independent religious groups (Melton 2003), sociologists of
U.S. religion rarely consider how and under what circumstances ideas are jointly held or
spread between those groups. This may result in part from the relative ease, when relying
on national surveys and membership counts, of classifying denominations or individuals.
We put our subjects into boxes for comparison, but spend less time understanding what
makes or breaks the ties between each box. This dissertation is designed to help
remediate that limitation for the case of U.S Protestant Christian groups, and answer three
specific questions about the beliefs and ideas that are shared between denominational
families:
1. What denominational families are culturally isolated overall and why?
2. Why are some pairs of denominational families more closely connected than
others?
3. To what extent are the connections between denominational families mediated by
a general Christian culture, as opposed to taking place through direct contact?
In some cases, the answers to these questions are assumed as part of a larger
theory of tension or group change. In others, such as recent discussions of measuring
religion, the questions have been slowly introduced to good effect but with limited
empirical leverage. I take a different approach in this dissertation, one designed to center
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intergroup relationships in the study of religion and model them empirically without
costly and time-consuming network surveys. To do so, I study pairs of denominationallylinked Christian books bought by the same individuals. First, however, it is important to
understand the problems and fields as they stand.
Commonly, sociologists restrict the religious ideas they study to a small list of
beliefs (i.e., belief in the existence of angels or Biblical literalism) and moral attitudes
(i.e., views of sexuality or abortion) that tend to correlate closely with social groupings. 1
Church historians and theologians might consider denominational genealogy, formal
ecumenical agreements, and the development of doctrinal markers qualitatively. But
today, individuals have a plethora of religious choices to mix or match, “none” is an
increasingly common religious identity (Pew Research Center 2015), church attendance
is declining, and individuals receive an idiosyncratic mix of religious messaging from
beyond the pulpit through media such as popular books and movies (Park and Baker
2007). Thus, an effective analysis of religious ideas must move beyond formal doctrine or
accords and account for how religious groups are connected by the everyday lives and
sense-making of their adherents.
Denominational isolation and connection are understudied outside of formal
religious settings, considering the cultural prominence of Christian media. The Prayer of
Jabez, a Christian devotional book, was a nonfiction bestseller in 2001. Even among the
irreligious, scientists ranging from Richard Dawkins to Bill Nye have achieved increased
cultural prominence and high book sales writing about religion. On the big screen and the

The ARDA’s measurement wizard feature (http://thearda.com/mawizard) provides a more extensive list
of different beliefs and attitudes that have been included in surveys.
1
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radio, religious messages have met with similar, if not greater, success ranging from
contemporary Christian and crossover music to the movies Left Behind and The Passion
of the Christ. There are theoretical reasons to study religious consumption, as well.
Religious cultural exclusivity and strictness (Kelley 1972; Iannaccone 1994) have figured
prominently in the development of scales and classifications commonly used to
distinguish religious groups (Alwin et al. 2006). Little has changed since Kelly’s lament
that “The few sociologically-informed studies of ecumenism that have been done are
generally speculative rather than empirical” (1971). All of this suggests a need for high
quality data on religious cultural consumption outside the worship space. Without this
data, our understanding of a foundational institution of society may be handicapped by
restricted scope and an amalgam of dissociated theories and measurement levels.
To begin filling this hole and learning what lies behind the isolation, partnerships,
and informal bridges of denominational families, I combine new data on recent copurchases of books at Amazon.com with information on the historical, formal, cultural
and structural ties between denominations and families in the U.S. This complements
existing studies with an alternative test of religious exclusivism and provides additional
means of evaluating common methods of categorizing religious groups. I also integrate
core findings from the field of social network analysis on group structure, inter-group ties
and diffusion, and the consequences of popularity and structure for the ongoing
development of networks. Finally, I demonstrate a heretofore ignored source of
accessible data that enables less expensive quantitative studies potentially richer than
survey or observational studies of consumption. Beyond sociology, the dissertation can
help religious leaders and scholars understand the informal ties between lay Protestants in
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the U.S. This new data may, through future analysis, provide insights into how official
doctrine and teaching are engaged, the effectiveness of different forms of intergroup
cooperation, and practical factors of the “everyday religion” (Ammerman 2007) of U.S.
Christians.

Previous Work and Theory

Denominations, Families, and Sociological Categorization

A study of denominational families requires a basic understanding of the history
of Protestant denominationalism in the U.S. The flames of reformation and schism from
the Roman Catholic Church, sparked by the actions of Martin Luther and other early
reformers, spread to North America with the immigration of majority protestant ethnic
groups and were fanned by the promise of relative autonomy in the new world and the
infusion of religious refugees it drew across the ocean. When the various settlements and
colonies were united as a new independent nation, this freedom and diversity were
ensconced in the first amendment to the U.S. Constitution. With this protection and the
lack of an official state religion, denominational families, including those that initially
transplanted the beliefs and practices of European state churches, become increasingly
divided over time. Schisms were often occasioned by resistance to gradual shifts in the
theology and practices of an existing group (Stark and Bainbridge 1985; Stark and Finke
2000). Occasionally, struggling denominations within a single family also chose to merge
into a new, consolidated body.
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The net result of this history is a complex pastiche of religious groups that share
genetic principles inherited from their forbears but diverse enough to preclude easy
categorization along a single spectrum, even within a single historic family, such as
Lutheran churches. Because schism often occurs along lines of theological and cultural
liberalism or conservatism, denominations belonging to different lineages may share as
much or more of their theology and identity as those which share a common origin but
distinct attitudes toward the world. Partly in response, sociologists of religion have
tended since the 1980’s to reject the denominational family as a unit of comparison.
Instead, they have mounted any number of efforts to categorize denominations or
individuals in ways that correlate more neatly with a variety of sociological outcomes
(Smith 1990; Woodberry and Smith 1998; Steensland et al. 2000, Lehman and Sherkat
2018). Each index and scale embeds different notions about group boundaries and
intergroup relations, but comparisons have relied on formal teachings and survey data
(Alwin et al. 2006). Which religious ideas lay people adopt, whether through sermons,
books, music or other media, may have a closer relation to the day-to-day realities of
religious practice. Formal denominational teachings may or may not be reflected to lay
Christians at all. Survey data tends only to capture beliefs well if they also serve identity
markers. If the intention is for standard indices and scales to reflect the content of religion
and not primarily the social circumstances of its practitioners, their salience should also
be tested in relation to less formal content that religious individuals are being exposed to
or seeking out.

6
Structural Approaches to Religious Group Relations

Novel data alone, no matter how compelling, cannot solve the issue of how
groups relate to one another. That requires incorporating structural theories and methods
from the field of network analysis. Broadly construed, networks “are a way of thinking
about social systems that focus our attention on the relationships among the entities that
make up the system” (Borgatti, Everett and Johnson 2018). The type of cultural exposure
network I study here sits at the theoretical and methodological border of two subtypes of
network analysis. Social network analysis draws on social psychology and social thought
more generally to study interpersonal relationships and their entanglement with the
structure and development of selves (Mead 1967 [1934]) and societies (Felmlee and Faris
2013). Network science studies network processes, both social and otherwise, with a
more consistent focus on mathematical models and generalizable processes (Brandes et al
2013). I draw on both, particularly in specifying analytic methods, but use social
networks language where possible because of its broad recognition in the social sciences.
Network studies in the sociology of religion are rare outside of adolescent
behavior (Regnerus 2003; Adamczyk 2012, 2009) and terrorism (Everton 2012); only in
the area of religion and social support (Putnam and Campbell 2010) has network
language seen wide adoption. Three structural network properties are particularly
important here: exclusivity, dyadic partnership, and bridging relationships. I describe the
theoretical importance of each below in terms of past research in both religion and social
networks.
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Exclusivity has loomed largest of these three network properties in sociology of
religion. Niebuhr (1929), relying heavily on Troeltsch (1931 [1912]), proposed a
theoretical distinction between churches and sects to help explain the life courses of
Protestant denominations. According to Niebuhr, new religious groups typically begin as
sects, drawing adherents with high commitment who actively reject other groups and
beliefs. Over generations, sects become more settled and focused on faithful
administration and transmission than radical service. Johnson (1963) proposed treating
the salient differences between church and sect as single axis of church-society tension
between world-rejecting and world-affirming. Scholars observed that despite demanding
high demands of members, sect-like groups frequently grow in membership, often in
direct contrast to world-affirming churches facing the “free-rider problem” (Douglas
1986; Olson 1965). When receipt of collective benefits is not tied to the level of
individual contribution, rational optimization suggests individuals should contribute less
and rely on others more (Stark and Finke 2000). By treating involvement as an all-ornothing decision to commit fully to the teachings and practices of the group, strict
religious groups, whether they originated as schismatic sects or new cult movements
(Stark and Bainbridge 1985), can circumvent free-riding and grow their resources
(Iannaccone 1992, 1994). This kind of exclusivism manifests itself not only in attitudes
toward secular culture but also in suspicion of the beliefs and practices of other Christian
groups, and thus a tendency toward ideological isolation and strong in-group preference.
Such radical rejection of everything outside one’s primary group provides a
paradigmatic case of the principle of cohesiveness in social networks, which Kadushin
(2012) describes as one of only two “master ideas” about social relations in networks. As
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early as 1908, Simmel recognized the co-constitutive relationship of internal group
solidarity and external conflict, writing that “only both together constitute the group as a
concrete, living unit” (Simmel 1971). While a variety of mathematical definitions have
been proposed for what constitutes a cohesive subgroup (Wasserman and Faust 1994) or
community, all are based on the idea that members of cohesive groups have relatively
more and stronger ties (friendships, common interests, etc.) with fellow group members
than with those outside their group. Thus, strict churches solve free riding and
simultaneously promote in-group solidarity, but at the cost of social and cultural isolation
from other groups.
The isolation of religious groups is rarely total, however, except in the case of
cults designed as total institutions with complete monitoring power (Foucault 1977).
Instead, the ties between groups can characterized as a web of affiliations (Simmel 1964,
1971), with members of more similar groups likely to interact and influence each other
(Popielarz and McPherson 1995). The similarity of religious groups might be judged on
any number of dimensions, including three which have already been discussed: level of
strictness or tension, shared historical roots, and similarity of teachings or moral attitudes.
In addition to these, formal partnerships are both intuitively and theoretically important in
understanding group relationships, whether as part of a broad coalition of denominations
with similar goals or by agreements of mutual recognition between two or more bodies
(Kelly 1990, 1971). Finally, just as demographers are quick to point out the aggregate
consequences of decisions as intimate as childbearing for denominational growth (Hout
et al. 2001), contact theorists (e.g. Allport 1954) and network analysts (e.g. Christakis
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and Fowler 2009; McPherson 1983) both document the consequences of social proximity
in the adoption and diffusion of attitudes and ideas.
Schema commonly used by sociologists of religion, such as RELTRAD
(Steensland et al. 2000) or exclusivity-universality (Lehman and Sherkat 2018),
recognize the potential role of overlapping categories of similarity, but their low
dimensionality limits traction to disentangle the web of historical, organizational,
structural, and societal factors of intergroup relationships (Smith 2018, Steensland,
Woodberry and Park 2018). Scheitle and Smith (2011) find that even given high religious
homophily in a variety of close relationships, both religious and non-religious factors
predict how likely individuals are to have close ties to people outside their religious
group.
Scholars have drawn on Smith’s (1998) notion of selectively permeable religious
boundaries to supplement or replace single-dimension scales. Smith argues that religious
groups selectively emphasize certain aspects of symbolic distinctiveness while continuing
to engage with the world in areas outside their core identity (Bok 2014). Decisions of
how and on what issues to compromise (Finke 2004), including the willingness of even
conservative evangelical churches to form coalitions around mutual goals, can produce
exchange of ideas both directly and indirectly, and can be detected in patterns as distinct
as website links (Scheitle 2005) and religious switching (Loveland 2003). Thus, it is of
great interest whether idea overlap between pairs of religious groups is largely
idiosyncratic, varies primarily along a small number of axes, or reflects a more
complicated pattern of social and historical circumstances.
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Finke’s (2004) work suggests a final way in which the study of ecumenical
partnership might be productively complicated and studied. The strictness-growth
relationship (Kelley 1972; Iannaccone 1994) is non-monotonic; while high demands
produce strong group boundaries, excessive demands will eventually drive away even
relatively committed individuals (Finke and Stark 2005). Finke (2004) argues that U.S.
denominations have adopted organizational and aesthetic innovations while maintaining
the distinctiveness of core teachings throughout the nation’s history.
The congregational form itself is an example of innovative accommodation.
Talleyrand quipped that “the United States had 32 religions, but only one sauce” (quoted
in Smith 1990). Today, Buddhist associations in the U.S. follow a congregational form
virtually unknown in their nations of origin and even secular groups experiment with
gatherings modeled after congregations (Cimino and Smith 2014). The ubiquity of
congregationalism in the U.S. demonstrates how innovative accommodation can make
religious groups better adapted not only to reach out to secular society but also to
communicate and share with each other, all without compromising core teachings.
An individual Protestant Christian can move throughout the country and find a
congregation with a familiar worship format, even if no congregation belonging to their
former denomination is available. Nondenominational parachurch ministries such as
YoungLife and InterVarsity Christian Fellowship rely on this as well. In network terms,
the leadership and organizational practices of these doctrinally distinct groups can serve
as local bridges (Easley and Kleinberg 2010) or bridging social capital (Putnam 2000).
Beyond its effect on ease of religious switching, these weak ties (Granovetter 1973) can
potentially bring individuals, groups, and thus their ideas into direct contact with each
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other through joint reliance on tools and organizations that are not specific to a single
denomination or family of denominations but claim to have universal appeal. Individuals
in such “structural holes” have both access to and power over the flow of information
(Burt 2004; Lin et al. 2001; Frank et al. 2004).
Likewise, the most popular Christian books (Park and Baker 2007) and
bookstores (Bader and Lockhart 2006) are not those designed to ensure compliance with
the teachings of a single group (most ubiquitously in the form of Catholic bookstores) but
those which are marketed as generically “Christian” rather than as affiliated with the
specific denominational tradition. Brick and mortar Christian bookstores feature a wide
range of products including Bible study resources, devotionals, leadership guides, fiction,
music and movies, relatively few of which even denote the denomination or tradition of
the author. This pan-denominationalism can be contrasted with the idea of an ecumenism
founded on intentional relationships between specific groups. This idea that pandenominational resources can and do serve as bridges between distinct denominational
cultures complements recent studies of “cultural holes” (Pachucki and Breiger 2010;
Lizardo 2014) which ask the question: “What type of person tends to consume or enjoy
multiple cultural genres that are not commonly associated?” For the study of
denominations and groups (rather than individuals) the question is flipped. Instead of
“Which persons span unique sets of genres?” it becomes “Which genres span unique sets
of people?”
Large, open and heterogeneous networks, like the network of religious ideas and
consumers, tend toward hierarchy and clustering (McFarland et al. 2014). In such a
structure, relatively cohesive or isolated subgroups will tend to be bridged by the most
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popular or universal items and ideas will tend to be network stars or hubs, forming the
primary bridges between otherwise distant or isolated groups. The implications for
religious ideas, if the networks are indeed structured this way, challenge traditional
assumptions on the diffusion of ecumenical ideas. Ecumenical dialogue has been cast as a
high-level activity of teachers of the church or denominational leaders, aimed at
producing academic, formal, or structural ecumenism (Kelly 1971).2 But the flattening of
media distribution and increasingly homogeneous exposure to pan-denominational
messaging through Christian radio, television and popular books, suggests folk
ecumenism will have increasing salience. I the future, the most organizationally effective
cross-denominational outreach may begin at the grassroots level of laity and popular
religion.
To summarize, placing past research on the relationships between religious
groups in the context of social network theory both enriches our theoretical
understandings of the processes driving such contact and suggests that questions of
exclusivity, of partnership, and of ties hidden in plain sight should be asked not only
regarding formal denominational relationships, but of the informal networks of idea
exchange between groups that take place invisibly through the consumption of religious
media by everyday Americans.

2

Academic ecumenism is the exchange of ideas between theologians belonging to different groups. Formal
ecumenism is official collaboration or agreements between groups, and structural ecumenism is the
complete merger of groups.

13
Potential Contributions

Past studies of relations between denominations and denominational families have
laid the theoretical, empirical, and terminological groundwork outlined above, but the
field remains underdeveloped, particularly at the informal or lay level of shared popular
ideas. Most have been limited by reliance on a single data source (whether survey or
administrative data)3 and a single conception of how denominations might be related,
clustered, or differentiated. Their use of network theory, even when relying on concepts
of relationships, group boundaries, and inter-group contact, has been informal and
inconsistent.
Methodologically, this dissertation demonstrates a new and promising source of
data, co-purchase networks, and a series of theoretically useful, statistically responsible
methods for analyzing them. Studying these networks requires careful attention,
statistical and programming skills, and a measure of creativity, but they hold potential to
open not just sociology of religion but cultural sociology more generally to empirical
studies of how groups and ideas relate to one another among the general public. And such
studies are equally possible with other media distributed online (i.e., movies, music, etc.)
or in other cultures (there are 13 international Amazon stores, in addition to other
retailers). Although limited by the structure of the data and by reliance on retailer
classification of book topics, the scope and complexity of this data cannot be matched in
cultural consumption survey batteries such as those in the Baylor Religion Study (Park
and Baker 2007). Co-purchase networks also complement current methods in the

3

See Bader and Lockhart (2006) for a creative exception.
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sociology of science by providing a point of comparison between scientometric networks
(citations, co-citation, co-authorship) and popular consumption networks.
In addition to opening analysis of a different type and level of cultural data, the
dissertation tests and builds on existing theories of religious exclusivism and ecumenism.
Each chapter begins with one or more established theories, reinterprets them in network
terms, and tests structural mechanisms that might plausibly explain observed patterns.
The most important advantages of this are (a) the ability to differentiate effects of
historical genealogy, formal ties, and societal and network effects (b) the ability to
differentiate group (denominational family) level and individual (book) level effects on
group relations, (c) the systematic exposition of exclusivity, direct connection, and
indirect bridge structures in religious culture systems, and (d) the ability to compare
which of the above are driving the informal conversation of ideas in U.S. Protestant
churches. In the process, it also indirectly tests whether existing indices remain valid
outside of the survey contexts in which they were developed and tested.
The final contributions to the sociology of religion are introducing more concepts
from network and consumption theory to the subfield, where they are underdeveloped
despite important theoretical connections with religious beliefs, practices and
organizations. Of note, the combination of networks and consumption allows for direct
measurement of action without being limited by recall and social desirability bias like
self-reported measures, as well as enabling the capture of relationships between exposure
to (not just profession of) religious ideas at a popular level.
This dissertation also provides value for several other subfields. It includes the
production of data files that will be distributed through the ARDA of co-purchase
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networks featuring all recommended co-purchases, when previous publicly available
Amazon data (Leskovec et al. 2007; Yang and Leskovec 2015) was limited to five copurchased products per item. Associated with this, I designed and documented techniques
for extracting relative sales and co-purchase volumes from rank data with a known
power-law sales distribution. Furthermore, I demonstrate multiple valid methods for
sociological analysis of a single projection of bipartite network data, a distinction that has
most often either been ignored or treated as reason to reject the data source entirely.
Finally, the research has important application for religious leaders. Both
contextual theology and doctrines of vocation make claims regarding the importance of
the laity in constructing religious meaning structures (Schreiter 1985; Kolden 1994).
Denominational leaders and religious academics have both theoretical and pragmatic
incentive to understand how doctrine, formal ecumenism, and history interact in the selfconstruction of theology by average adherents, considering the realities of religious
media and consumption. Such knowledge can inform both resource allocation and
program design to match the ecumenical or evangelical goals of leaders, including local
clergy, to effective approaches for eliciting desired change, much as business leaders use
network analysis to help design project teams and epidemiologists seek to find the most
effective intervention approaches to stop the spread of disease.
Like the books studied within it, this dissertation can serve a dual role, adding
depth and breadth to our understanding of core concepts like religious exclusivism while
also bridging gaps between quantitative sociology of religion, social network analysis,
and the broader sociology of culture. It poses old questions of strictness and ecumenism
in new ways, but also asks new questions: Do intergroup patterns of religious
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consumption resemble what we’ve found in surveys and other sources? Are there
important relationships or overlaps between religious groups that we miss by looking
only at the most direct connections and not how genres and ideas may span cultural
holes? In summary, I leverage the combined power of a new tool (co-purchase data) and
older ideas that have nonetheless been missing or underutilized in the sociology of
religion to provide insight into how and why religious denominations and families
interact and overlap each other in the contemporary U.S.
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Chapter 2

Religious Islands:
Denominational Isolation in Book Co-purchase Networks
One of the most fundamental and longstanding questions that can be asked about
a group is how it distinguishes itself rhetorically and practically from similar groups.
Boundary construction is an important social psychological aspect of the mechanisms
described by Weber in his (2001 [1920]) Protestant Ethic. This central role of network
boundaries in social theory of religion dates was cemented in 1929, when Neibuhr
proposed a church-sect typology to help explain the life course of Protestant
denominations in relation to group self-segregation. More recently, group isolation and
boundary maintenance have played a role in theories of fundamentalism (Woodberry and
Smith 1998), organizational economies (Stark and Finke 2000) and even of fuzzier
categories such as “Spiritual but not Religious” (Streib 2008). Recent studies complicate
this literature by showing that people often have liminal religious identities that are not
tightly tied to a single group or name (Lim, MacGregor and Putnam 2010), religious
groups are often a key source of bridging social capital (McClure 2013), and
denominational membership is relatively fluid throughout the life course (Loveland
2003).
Part of the solution to this seeming-disconnect between these recent findings and
the body of literature arguing that strong churches are exclusive and strict (Iannaccone
1994) may lie in understanding the less formal cultural ties that occur through shared

22

exposure to ideas and language by means of media consumption. In the U.S., Christian
radio, television, cinema and books have found wide distribution by relying on a
Christian appeal that elides the doctrinal and practical differences between varieties of
U.S. Christianity and presents itself as a religious and moral alternative to popular
culture. However, not all popular religious media is doctrinally-neutral. Some books and
programs are explicitly linked to specific denominations, while others are associated with
broader families, such as books on predestination that appeal to Presbyterian, Reformed
and Calvinist Christian groups.
In this chapter, I seek both to establish a baseline of how frequent co-purchase ties
between denominational families are and to investigate potential book and group-level
factors in denominational isolation in the network of book purchases. This presents a
challenge, as the only information available from which to construct a network is an
estimate of the frequency with which books are bought together. Still, if books associated
with some groups are frequently bought with a variety of other books, while other groups
generally stick to themselves (e.g. books related to them are bought together but not with
outside books) it can provide evidence of cultural relationships that are impossible to
measure with surveys (Salganik 2017).
I begin by reviewing selected literature on social and cultural capital, drawing on
social psychology and social network theory, in addition to sociology of culture and
religion. Such non-economic capital can take multiple forms; here I focus on bonding,
bridging and homogenizing social and cultural capital. My hypotheses, though
exploratory, allow testing for evidence of each forms. Models combine co-purchasing
data from Amazon bestseller lists in Protestant Christian topics with denominational data
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from the US Religion Census to test for book, denominational family, and religious
tradition-level relationships. I find denominational family to be a more important
grouping than religious tradition in understanding cultural isolation in this co-purchasing
network. And while bonding capital plays an important role in cultural isolation, the
ecology of denominations within a family may play a vital but underappreciated role in
promoting or preventing group isolation.

Literature Review

Core theories in cultural and religious sociology draw on networks and social
psychology to explain how groups develop shared or distinctive norms and ideas
(Patterson 2014). Social and cultural capital respectively comprise the interpersonal ties
(social) and shared knowledge, skill, attitudes, values and beliefs (cultural) that
individuals draw upon to build relationships and achieve goals in the context within
which they are embedded (Bourdieu 1986). This soft capital is flexible and can contribute
to group cohesion, the exchange of people, ideas and practices between groups, and in
some situations, the gradual homogenization of a broader culture. Together, three social
and cultural capital structures (bonding, bridging and homogenizing) lead to a robust
range of testable hypotheses about the cultural isolation of religious groups.
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Social and Cultural Capital

Economic capital, e.g. money and property that can bought or sold, serves as the
most visible, measurable, and exchangeable type of personal capital. However, Bourdieu
(1986) argues for the importance of at least three distinct types of capital in society:
economic, cultural and social. The core form of cultural capital is embodied, that is, in
the habitus necessary to produce and appreciate cultural performances (whether material
or otherwise). Such capital is embodied through the conversion of time and external
wealth. Cultural capital can also be objectified (e.g. paintings) or institutionalized (e.g.
academic credentials) but its value still depends on a habitus capable of interpreting or
converting. By contrast, social capital is embodied in individuals not directly through
their habitus but only through the network of relationships of mutual acquaintance and
recognition (i.e. group membership) they maintain. Such networks require ongoing effort
to produce and maintain but provide diverse resources to those who are successful.
Capital can be converted between the three types of capital, particularly from
economic, but involve a sacrifice concomitant with the power of capital desired. Social
capital theorists further distinguish bonding social capital that brings together cohesive
subgroups from bridging social capital, connections that allow one to draw on resources
from outside a core group of similar insiders. Bonding social capital is well-treated in
subcultural studies and bridging capital is important to diffusion studies. A third type of
capital, homogenizing capital, shares characteristics of both bonding and bridging capital
but is treated more thoroughly in cultural studies than network studies.
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Both bonding and homogenizing capital increase similarity among those who
interact with one another, while bridging capital provides more diverse paths and
combinations. Below, I discuss existing theories and research on bonding and
homogenizing capital first before comparing bridging capital. Ultimately, I argue that the
cultural ties occasioned by shared interest and exposure to books and ideas both reflect
and produce weak forms of all three types of capital. I seek here to use these as
groundwork for hypotheses about the relative isolation of books associated with one
religious group from others.

Bonding Capital

Self-Segregating Subcultures take many forms but are a universal social element.
Such groups range from indigenous tribes (Durkheim 1995 [1912]) and religious sects
(Stark and Bainbridge 1986) to interest groups (Kawamura 2012, Williams 2011) and
social classes (Simmel 1971 [1904], Bourdieu 2010 [1984]). They share more of both
cultural and social capital with others inside their group than with those outside. They
often form small, tightly connected cohesive subgroups (Kadushin 2012). Bonding
capital provides a social group where one’s identity (Walker and Lynn 2013) and
preferences (Williams 2011, Bourdieu 2010 [1984]) are both reaffirmed and shaped to be
more consistent with other group members. Over time, successful groups tend to become
larger, which in turn can remove some of the homogeneity that supported the initial
group formation.
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Niebuhr (1929) described this process in the case of religion. Successful new
religious groups elicit high levels of commitment and seek out people with few
competing attachments (Finke and Stark 2005, Stark and Bainbridge 1986). As they
grow, groups become more diverse, both because initial target niches tend to be small
(Popielarz and McPherson 1995, McPherson and Rotolo 1996, Stark and Finke 2000),
and because of random variations in the characteristics of new members. Sect-like groups
thus tend to either remain small or become less isolated. Sociologists and economists of
religion have argued that many intentionally self-segregate by rejecting some or all
aspects of what they consider secular or corrupt culture (Finke 2004, Smith 1998, Warren
2005, Iannaccone 1994). Self-segregation is not limited to the rejection of popular culture
or different religions; in many cases the harshest critiques are reserved for those
perceived as claiming the same religion but with views or practices perceived as heretical
because of the threats they pose to institutionalized discourse (Zito 1983).
Abbott (2001) describes a similar process in the development of scientific
disciplines and subdisciplines. A small corps of dedicated practitioners attracts others to a
new discipline with cohesive principles, values and practices. As more people subscribe
to the its premises and practices, a range of approaches arises organically. If a discipline
continues to grow, practitioners eventually split into two approaches perceived as
opposed (i.e., qualitative and quantitative methods, or realist and constructionist theory).
This process repeats at smaller and smaller scales, leading to ongoing fracturing of
disciplines into tightly organized subgroups, not unlike the fracture of historical religious
families into first broadly-differentiated then smaller and increasingly-exclusivist
denominations (Granquist 2015, Lagerquist 1999).
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Homogenizing Capital

What I am calling homogenizing capital is related in many senses to bonding
capital but applied at a much broader scale. The classic example of homogenizing capital
is McDonaldization (Ritzer 2008). Bonding capital develops through control of many
aspects of the lives of a small group of socially, economically, and typically
geographically similar individuals. McDonaldization affects a much wider group of
individuals (consider the pervasiveness of global brands like McDonalds’, Starbucks or
Walmart) through the introduction of standardized, efficient and successful practices that
can be applied at a wide scale. The trade-off, however, is that a specific brand of
homogenizing capital, whether a restaurant or a religious tradition such as
Evangelicalism, is unlikely to affect as many aspects of individual lives. Ergo,
homogenizing capital allows greater breadth than bonding capital but less depth.
Peter Berger’s (1967) Sacred Canopy thesis, that religion functions by creating a
common nomos or worldview among the members of a society, is one of the most
prominent theories of homogenizing social and cultural capital in religion. More recently,
there is some evidence of a similar effect of the prominence of Conservative Protestant
groups in a state, reducing the market for non-Christian religious services such as psychic
readings (Bader and Lockhart 2006). Even in the presence of strong homogenizing
forces, however, competition remains frequent and threatening to the total dominance of
any cultural expression, often manifested as outright resistance to mass identification
(Simmel 1971 [1904], Ritzer 2008:20-21).
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Bridging Capital

Like bonding and homogenizing capital, bridging social and cultural capital can
lead to similarity among people. However, the similarity it produces is neither totalizing
nor standardizing. Instead, bridging social capital produces connection between otherwise
distinct groups. Bridging capital has been less prominent in studies of socioeconomic
classes and subcultures than in studies of network diffusion because it broadens, rather
than narrows, the range of ideas and practices one is exposed to. In Granovetter’s (1973)
classic example of job search, potential candidates may be strongly connected to a few
potential employers through their closest friends and family, but because those friends
and family also tend to share the same connections (bonding social capital), each
additional in-group member adds few, if any, potential job leads. By contrast, a second
cousin or fellow bird-watcher shares a smaller portion of their network and informal
knowledge, and therefore can provide leads that would otherwise be hidden.
Similar patterns can be seen in scientific disciplines. As described above, Abbott
(2001) argues that disciplines tend to split into increasingly-specific subgroups that make
up only a small proportion of the total discipline. Because the process repeats fractally,
eventually subgroups may find that their ideas and practices look more like their more
distant relatives (e.g. descendents of earlier splits) than those in relation to whom they
oppositionally define themselves. Anglican Catholics, who identify as strongly with the
Roman Catholic Church as with the Church of England they more recently derived from,
are just one religious example of such a group. Kelly (1990) ties these “spirals” of
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ecumical activity to the complex interrelation of mythical, theological, ethical, social and
administrative structures (Kelly 1990:5).
Through such complex self-replicating processes, bridging social and cultural
capital leads not only to the encounter of different groups (or at least representative
members) but to the existence of shared language and ideas across different groups. In
some cases, this language or idea has similar or identical usages, but even if usage is not
identical, the very existence of shared language and possibly a shared canon of key
sources provides opportunity for informal diffusion of cultural ideas and practices as
people encounter the other. Such encounter only become more likely in the internet age,
when search algorithms may not successfully distinguish one group’s usage of a term
from other, possibly more common, uses. Likewise, social ranking (Facebook, Reddit)
and collaborative filtering (Amazon, Netflix) algorithms rely on simplification to perform
their analysis of past interests and scale to millions or billions of items and searches.
These three types of social and cultural capital are central to a theoretical
understanding of cultural isolation in consumption. Bonding capital contributes to
cultural isolation of clearly-defined groups that see themselves in opposition to others.
Homogenizing capital connects groups but only through a few lowest common
denominators, and those ties may not even appear to function as intergroup ties because
the homogenizing aspects remain divorced from elements that are more central to group
identity (Finke 2004). Bridging capital does not replace or fully integrate subgroups but it
produces a subset of people or (in the case of consumption) resources that tie together
otherwise distinct subgroups. In the process, it creates the possibility for cultural
exchange, influence or diffusion. The hypotheses below seek to apply this distinction to
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improve our understanding of the importance of bonding, homogenizing, and bridging
capital in the ecumenical isolation or connectedness of different books related to US
Protestant Christian groups.

Theory and Hypotheses

The review above illuminates a few reasons large empirical network structures
tend to be complex and emergent. Bonding, homogenizing and bridging cultural
processes should nevertheless be amenable to indirect measurement by looking for their
signatures on key links between cultural groups and related consumption patterns. In this
chapter, I focus the search on predictors of cultural isolation, e.g., the tendency of cultural
items associated with a particular group to be consumed more or less exclusively with
other items associated with the same group.
The theories above give reason to expect differences in isolation between books,
denominational families, and religious traditions. Mainline and Evangelical religious
traditions are often used as proxies for group tension with society in studies based on the
strict church hypothesis (Iannaccone 1994, Lehman and Sherkat 2018), as well as others
drawing on sect-church theory. Additionally, differential participation in broad
ecumenical organizations (i.e. National Council of Churches, National Association of
Evangelicals) and joint publishing within religious traditions suggests differences in
isolation between tradition, even within individual denominational families.
Denominational families have shared historical interests, theological emphases
and linguistic choices, producing bridging cultural capital that can connect resources
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associated with otherwise distinctive groups. In some cases, the ties are explicit, such as
in translations and commentaries undertaken by ecumenical organizations and
committees. Even in the absence of direct collaboration, however, groups with similar
language or cultural niches (Popielarz and McPherson 1995) will likely be discovered
and read in conversation with one another, producing group differences in overall levels
of isolation.
Thus, one of the first questions to address is whether there are meaningful familyand tradition-level differences in isolation to explain. If either of these group types does
not account for significant variance, it would suggest that existing theories of religious
group differentiation do not adequately reflect the realities of informal cultural contact. If
neither shows significant differences, there it little reason theoretical or methodological
reason to continue the study and we would conclude that either the way isolation is
defined fails to reflect reality or that book isolation from other religious topics is entirely
a function of the book and market, rather than any distinctive characteristics of the group
it is associated with.
Assuming there is evidence of real differences, we can proceed to the central
question of this study: what distinctive characteristics of a book or group account for
these differences in isolation. I focus on four variables, sales volume of books and
adherence rate, mean congregation size, and number of denominations within familytradition groups. In all four cases, a positive association with isolation would provide
evidence for effects of bonding cultural capital, while negative associations suggest
bridging cultural capital, whether through traditional bridging mechanisms or the
bridging effects of inter-group homogenization. Competing hypotheses are offered for
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each relationship; but the rationale for how directional findings might be interpreted is
summarized in Table 2-1 and detailed below.
Table 2-1: Summary of Isolation-related Hypotheses
Hypothesis
1a

Variable

Direction

Theory

Explanation

Relative Sales

Positive

Bonding

Negative

Homogenizing

Positive

Bonding

Negative

Homogenizing

Positive

Bonding

Negative

Bridging

Positive

Bonding

Negative

Bridging

Larger markets can be selfcontained without relying on
outside resources
Higher sales are associated with
generalized interest and
homogenizing effects
Larger markets can be selfcontained without relying on
outside resources
Larger groups may be associated
with generalized interest and
homogenizing effects
Larger congregations have more
internal resources to manage
members’ cultural engagement
Larger congregations have less
social control over heterogeneous
members
More divisions may be causes or
effects of exclusivist beliefs and
practices
More divisions create more
opportunities to bridge through
shared language, culture and
practices

1b

2a

Adherence
Rate

2b

3a

Congregation
Size

3b

4a

Denomination
Count

4b

Relative Sales

Relative sales volume may be related to isolation at two different levels, the book
and the group, but both share similar theoretical dynamics of isolation tied to two
approaches to the ostensible (non-financial) purpose of Christian publishing – to promote
the Christian message – but with differing degrees of specificity about what the key
message is. Popular books with universalizing messages seek broad and homogeneous
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influence across groups, potentially reducing isolation even while maintaining some
denominational identity. Many Christians, however, believe certain theological
particulars matter for true faith and, potentially, to salvation itself (Stark and Finke 2000).
These authors work to convince others that theirs is a true interpretation and, in the
process, isolate themselves from groups whose theology differs. How sales relates to
isolation is therefore likely a function of the emphasis popular denominational leaders
place on the universality or the particularity of the message, e.g., the homogenizing or
bonding goals and effects.
Many popular and culturally prominent Christian books and media, such as
Veggie Tales and Joel Osteen (Warren 2005), appeal to broad audiences with universal
messages that seek to promote pro-social (“Christian”) behavior and recruit new
adherents through a universal Christian appeal. This message, though it may be combined
with denomination- or tradition-specific messaging, such as a call to “invite Jesus into
your heart,” is typically applicable and marketed similarly across many groups. Most
books in this category are not linked to denominations directly (see Chapter 4), partly for
the same reasons authors like Rick Warren (The Purpose-Driven Life) downplay ties to
denominations – denominational identity may limit audiences and promote negative
preconceptions about a group. If popular denominationally-linked books resemble more
generally popular Christian books, high levels of overall sales of book may reflect this
generalized appeal, leading to a negative association between isolation and sales.
Specific aspects of theology are often, however, considered core, rather than
peripheral, to the Christian message. The Left Behind series draws on a widely contested
form of dispensational end-times theology to convince people that right faith matters for
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eternal salvation (Frykholm 2004). R.C. Sproul, a popular Reformed theologian and
apologist, is renowned for his emphasis on the comfort and inspiration provided by the
Calvinist theology of predestination. Unlike universalizing messages, these may be
intentionally and unambiguously identified with denominational families, traditions, or
even specific denominations. These messages thus serve to separate denominational
families and traditions from one another and promote bonding cultural capital that builds
strong in-group culture while simultaneously distancing salient out-groups.
Thus, the relationship between relative sales and isolation can provide evidence
for bonding or homogenizing cultural capital. Larger book markets may comprise selfcontained ecosystems of content supporting adherents (for a group) or fans (for a popular
book or series) without relying on outside resources, an example of bonding cultural
capital at work that would produce a positive association between sales and isolation. But
book markets may also be large specifically because authors or groups promote an
agenda that, while consistent with denominational theology, has a more universal appeal
to Christians or even those outside the church entirely, leading to a negative association
with isolation.
A positive association of sales and isolation would suggest the presence of familyspecific markets that promote bonding cultural capital, while a negative relationship
would imply that popular groups and content play a homogenizing role by producing
increased exposure across groups.
H1a: There is a positive relationship between relative book sales volume, at both
the book and group level, and isolation.
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H1b: There is a negative relationship between relative book sales volume, at both
the book and group level, and isolation.

Group adherence rates

The same arguments apply to the relationship of group adherence rates and
isolation as were previously applied to sales volume. Once again, an appeal to diverse
interests in larger markets can promote homogenization, while a large group may
alternatively support a robust internal ecosystem of highly-specific content. Any
difference in the relationships with isolation would results from differences at the
margins, e.g., when sales are high or low relative to adherence.
Groups with high sales relative to adherence, such as Pentecostals, may have
greater potential to exercise social control and promote cultural isolation by encouraging
adherents toward denominationally-specific titles. Groups with moderate sales but many
adherents (Evangelical Baptists, for example), are less likely to use publishing as a tool of
social control in the same way. Nevertheless, larger groups with limited overall sales may
still use denominational resources (Chaves 1993) to exercise strategic control through
leadership-oriented publishing, for example, of Sunday school materials or preaching
guides tied to denominational theology. Thus, adherence may contribute to bonding and
isolation.
If large groups are not engaging in such intentional self-isolating practices,
however, the geographic and social diversity that come with size may outweigh any
isolating effects and lead to a negative relationship between group size and isolation.
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Relationships between adherence rates and isolation are likely to be smaller than direct
relationships between sales volume and isolation, but there are important reasons to also
consider adherence rate. A positive relationship of adherence and isolation, controlling
for sales, would suggest strategic promotion of in-group bonding by denominational
leaders, while a negative relationship would imply that internal diversity leads to a more
universal and thus homogenizing message.
H2a: There is a positive relationship between the number of adherents in a
family-tradition group and isolation.
H2b: There is a negative relationship between the number of adherents in a
family-tradition group and isolation.

Congregation size

Congregations can range in size from a few families to tens of thousands of
weekly worshippers. The resources, preferences and composition of adherents and
leaders in different sizes of congregations may affect how they draw on outside
resources. The natural diversity that comes with size may limit social control (McClure
2015) and increase bridging opportunities, but larger congregations (and thus groups with
many large congregations) often have the luxury of specialized staff with time and
incentive to promote resources or perspectives among participants. Thus, like previous
variables, the direction of any expected relationship between congregation size and
isolation is not immediately clear.

37

Congregations with broad appeal have lower demands of members (Iannaccone
1994) and larger niches (Stark and Finke 2000). Larger niches, being less specialized,
cover a wider range of both demographic characteristics and religious beliefs (McPherson
and Rotolo 1996) and continued numerical growth often requires the relaxation of strict
membership demands that might otherwise restrict the number of local non-members
who are willing to join or switch to the group (Stark and Finke 2000, McPherson and
Rotolo 1996).
Likewise, as congregations grow, the ability to effectively exercise social control
over adherents decreases. McClure (2015) found that while members of small
congregations had high community involvement regardless of their social embeddedness
in the congregation, members of larger congregations had increased community
involvement only when they had close friends in the congregation. Assuming these limits
on social control also hold true for control of cultural consumption, it may be more
difficult for groups with larger congregations to effectively encourage their adherents to
specialize in Christian books or media consistent with the groups theology and praxis,
producing a negative association between congregation size and isolation.
There are economies of scale, however, that may limit or even outweigh the
importance of diversity and social control in groups with large congregations.
Congregational leadership literature has long recognized that congregation size
influences what leadership approaches are most effective (George 1993, Mann 2001).
Senior leaders in the approximately 25% of local Mainline and Evangelical faith
communities with more than one full-time clergy (Hartford Institute for Religion
Research and Cooperative Congregational Studies Partnership 2000) may devote more
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time to teaching, writing, and otherwise influencing the ideas their members are exposed
to than sole (75%), multi-parish (16%) and/or bivocational (20%) clergy. In the extreme
case, so-called “seven-day-a-week” churches (Schaller 1992) run parochial schools and
offer programs nearly around-the-clock, offering to replace many of the “worldly” social
and educational activities their members might otherwise engage in. In the process they
promote strong bonding social capital and clear normative boundaries against perceived
negative influences. The number of denominational megachurches with resources to
enact such comprehensive programs, though growing, remains small and only weakly
connected to denominational structures (Thumma and Bird 2015). Promoting bonding
denominational cultural and religious capital may still be easier for local leaders in
medium-to-large congregations, though. A positive association between isolation and
congregation size would suggest the effectiveness of such bonding efforts, while a
negative association would imply that demographic diversity and size-base limits on
social control are stronger driving forces in cultural isolation.
H3a: There is a positive relationship between mean congregation size in a familytradition group and isolation.
H3b: There is a negative relationship between mean congregation size in a
family-tradition group and isolation.

Denomination count

The final predictor of isolation, denomination count within a family-tradition
group, is the most intimately tied to intentional ecumenical activity of the four, but
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whether the net effect on inter-family relationships is positive or negative depends
heavily on how groups define boundaries and competitors.
Historical denominational families can be internally divided by history, theology
or polity, but in all cases, denominations seek on a corporate level to distinguish
themselves from perceived competitors. The more denominations there are in a single
symbolic space (e.g. a historic denominational family), the more internal competition
there is for legitimacy as bearers of that name. Likewise, intra-family divisions may arise
from exclusivist beliefs and practices, including strict controls and standards of cultural
consumption. Those groups, particularly schismatic groups, have some stake in bonding
cultural capital within at least a subset of their larger family-tradition group.
The converse, however, is also true: denominations have a stake in actively
discouraging adherents from books associated with other denominations in the same
family. Moreover, families may have enough internal differences that they look to partner
with or learn from outside groups that they may share some theological and practical
ideas with. Sociological theories of religion sometimes tend toward generalized models
of tension with society (e.g. everything not belonging to a specific group) (Lehman and
Sherkat 2018), although others argue that strategic and limited adaptation is also common
in practice (Finke 2004). Having many competing denominations within a family may, if
they see each other as more salient competitors than outside groups, lead to both formal
partnerships (like the National Association of Evangelicals) and informal sharing or
borrowing of ideas, and thus to bridging cultural capital and a negative association with
isolation.
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A positive association of family-tradition denomination count with isolation
would suggest generalized competitiveness promotes in-group bonding capital among
groups facing the most intra-family competition, while a negative association would
imply that internal divisions decrease the relative salience of inter-family competition and
promote bridging cultural capital.
H4a: There is a positive relationship between the number of denominations in a
family-tradition group and isolation.
H4b: There is a negative relationship between the number of denominations in a
family-tradition group and isolation.
In total, I propose four pairs of contrasting hypotheses about isolation in the copurchasing network of denominationally-related book in the US. For each, theoretical
distinctions between bonding, bridging and homogenizing social and cultural capital form
the core of my argument. While I expect to find some evidence of each type, the relative
levels of support found will provide insight into how different structures of cultural
capital play out in the context of informal and indirect group ties through shared
consumption. Positive coefficients are tied to the importance of bonding social and
cultural capital and a consistent pattern would indicate that social control tends to extend
beyond congregational practices to individual consumption decisions. Negative
coefficients are tied to bridging or homogenizing social capital. A consistent negative
pattern would indicate that either internal diversity or a preference for books with broad
ecumenical appeal play important roles in the structure of group isolation and connection.
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Data and Methods

Data used in this chapter are derived from three sources: (1) the Amazon product
information used throughout this dissertation, including co-purchase data (see Appendix),
(2) publicly-available information on the characteristics of publishers of books in the
dataset, and (3) US-level data on religious adherents, congregations and denominations
from the 2010 US Religion Census (Grammich et al 2012). To test my hypotheses about
group cultural isolation, I use a multilevel mixed effects model of network isolation of
books purchased on Amazon, drawing control variables from the sources above and
nesting books within denominational families within religious traditions. The data
sources and variable construction are described below, followed by a more detailed
description of the analytic method.

Data: Books and Co-Purchases

Only a subset of the books and co-purchases in the Amazon dataset are utilized
here. Specifically, only books in Amazon’s bestseller list for at least one Protestant
denominational family (Anglican-Episcopal, Lutheran, Calvinist-Presbyterian, Methodist,
Pentecostal, Friends (Quaker), Baptist, or Seventh-Day Adventist) at the time of data
collection are included. The final sample is further limited to books making at least one
recommendation to another book in the denominational family’s subset at the time the
data were collected. Only the topic, sales, and co-purchase recommendations are utilized
in the primary analysis, although publisher information was used to help code religious
traditions (see below).
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Sales volumes are approximated using a Zipfian long-tail rank distribution (see
Appendix) and expressed relative to the best-selling physical item on Amazon at the time.
The top seller would have a relative sales volume of 1. Relative sales volume for all other
items are expressed as an estimated proportion of this and thus have a theoretical range
from 1 asymptotically approaching 0. In this chapter’s data, relative sales ranges from
6.6*10-6 (sales rank 880,708) to 0.002 (sales rank 1233); for perspective, that means the
top seller here has approximately 300 times the sales of the lowest selling title.
Co-purchase volumes are estimated using a similar procedure to relative sales but
expressed as a proportion of the co-purchase volume of the top-ranking co-purchase for
each item. Because Amazon provide a maximum of 100 co-purchase recommendations,
the observed relative co-purchase volumes for a single dyad can only range from 0.018 to
1. Unlike relative sales, which are expressed in consistent units across all books, relative
co-purchase is normed to the recommending item. It is possible to compound the relative
sales and relative co-purchase volume transformations to estimate overall relative copurchase volume but doing so requires stricter untestable assumptions about the structure
of sales and co-purchases. More importantly, the theory and hypotheses here concern the
relative isolation of books associated with different groups. Converting to overall copurchase volumes would effectively increase the weight of a few high-selling items and
topics and detract from the ability to generalize conclusions to groups with lower overall
sales.
The dependent variable for all analysis is a book-level measure of relative
denominational isolation. For each recommending book, isolation is defined as the ratio
of the total relative co-purchase volume with other items associated with the same
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family-tradition pair to the total relative co-purchase volume with items associated with
any family-tradition pair. That is, isolation is a weighted ratio of within-group ties to all
within-network ties. Recommendations to books outside the denominational bestseller
lists, even if included in the original data set, are excluded from consideration. Thus,
isolation should be interpreted in reference only to other denominationally-specific
resources, not as isolation from broader culture, whether religious or secular. The mean
of isolation overall is 0.898, indicating that ecumenical ties are relatively rare. 62.1% of
all books have an isolation of 1 (e.g. within-family ties but no ecumenical ties), 83.0%
have isolation of at least 0.9, and only 4.7% have an isolation of 0 (e.g. have ecumenical
ties but no within-family ties).

Data: Religious Traditions

Even within a single historical denominational family, groups associated with
different religious traditions can have very different beliefs, practices and cultures.
Therefore, it was important to code the religious tradition of each book as accurately as
possible, despite the lack of information on tradition or specific denomination in the
Amazon source data. Doing so required a two-step process.
First, publisher websites were searched, consolidated when necessary with other
forms of the same name or other imprints of the same primary publisher. If a publisher
was associated with a specific denomination (i.e. Cokesbury is an imprint of the United
Methodist Church), it was coded to the religious tradition associated with that group in
the U.S. Religion Census. If the publisher was a member of the Evangelical Christian
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Publishing Association, it was coded as Evangelical. There is no analogue of the
Evangelical Christian Publishing Association for mainline publishers. Publishers not
associated with either specific denominations or Evangelical trade associations were
coded when possible based on theological statements on their web sites. However, many
books in the data set were published by more general publishers (i.e. HarperOne) that
were imprints of publishers with many non-religious books as well. This necessitated a
second phase of coding religious tradition, this time at the book level.
Traditions for these additional books were coded using a logistic regression
machine-learning algorithm in the open-source software Weka (Eibe, Hall and Witten
2016). Features consisted of keywords embedded in Amazon’s product page metadata for
each book. Such features vary but typically include not only titles, and author names, but
additional keywords. How keywords are assigned is opaque, but the keyword feature
vectors provided a great deal of labeled information to assist in the coding process.
Existing publisher labels, hard-coded per above, were used as ground truth to train and
test the algorithm using k-fold cross validation. Book-level descriptives for each
denominational family and tradition are provided in Table 2-2.

Data: U.S. Religion Census

The U.S. Religion Census, collected every 10 years during US Census years by
the Association of Statisticians of American Religious Bodies, attempts to enumerate the
number of religious congregations and adherents in each denomination or religious body
at the county level for the entire U.S. Data for most organized denominations, including
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all those considered here, are provided by denominational governing bodies, based on
administrative records. These data are enhanced with additional metadata, including
classification of each group by denominational or religious family and religious tradition.
Table 2-2: Book-level descriptive statistics by family and tradition
Family-Tradition

Number of Books

Mean Isolation

Mean Relative
Sales * 100,000

Anglican-Episcopalian
Mainline

100

0.939

4.480

Evangelical
Baptist

86

0.951

4.348

14

0.866

5.293

68
Mainline
Evangelical

Calvinist-Presbyterian
Mainline

18
50
99

0.844

Methodist

5.830
6.363

0.840
0.823

40
45
86

2.292
3.665

0.850

66
85

Mainline
Evangelical

3.302
0.788
0.684

33

Evangelical
Lutheran

0.721

5.563
2.933

0.834
0.813
0.958

2.729
3.113
2.445

Mainline

74

0.957

2.487

Evangelical

12

0.969

2.188

Pentecostal

80

1.000

15.594

Quaker/Friends

60

0.953

3.165

Mainline
Evangelical

15
45

0.914
0.966

1.594
3.688

Seventh-Day Adventist

41

0.866

2.243

Grand Total/Mean

619

0.898

5.232

I use two types of U.S. Religion Census data in this chapter: classification of
denominations by family and religious tradition and aggregate U.S.-level adherent and
congregation counts for denominations in the 8 families and 2 religious traditions being
considered. From these, I derive three variables: the number of denominations, number of
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adherents and mean congregational membership in each denominational family-religious
tradition pair. While the consistency of measurement has improved in the 2010 Religion
Census over previous censuses, it is still important to note that adherence data is reported
in most cases by denominations and does not reflect identical standards for inclusion or
exclusion of members (The Association of Religion Data Archives 2018).
Two denominational families (Seventh-Day Adventists and Pentecostals) include
no Mainline Protestant denominations, resulting in 14 total family-tradition pairs.
Additionally, many smaller denominations report only the number of congregations (not
adherents) and are thus not included in adherent count and congregation size measures.
No denominations in the Evangelical Anglican-Episcopalian group reported adherent
counts in the 2010 US Religion Census and no alternative counts are available,
effectively excluding that pair from analyses including adherence rate or congregation
size. Denominations that do not report adherence are included in denomination counts,
but not in adherence or congregation size variables, based on the assumption that only the
smallest denominations lack adherence reporting and thus their exclusion impacts overall
adherence rate estimates only minimally. Reported models include only books associated
with the 13 family-tradition groups with data for all variables to maintain a constant
sample size, but findings from supplemental models (available on request) estimated
without adherence measures are consistent with reported findings. Group-level variables
and descriptive statistics by family and tradition can be found in Table 2-3.
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Table 2-3: Group-level descriptive statistics by family and tradition
Family-Tradition

2010 Adherents

2010 Mean
Congregation Size

Number of
Denominations
(Model 1)

Number of
Denominations
with Complete
Data (Model 2)

AnglicanEpiscopalian

1,951,907

287.34

3

1

Mainline
Evangelical

1,951,907
*
349.33

Mainline
Evangelical

15,645,468
1,560,572
20,716,030
1,989,966

210.13

Baptist

CalvinistPresbyterian

287.34
*

1
2
46

297.88
367.85

1
0
10

2
44
39

18

Mainline
Evangelical

4,106,555
931,672

Mainline

3,561,149
4,181,219

Evangelical

3,009,975
286.46

Mainline
Evangelical

8,607,782
9,899,325
643,270

Pentecostal

5,155,222

197.12

26

11

Quaker/Friends
Mainline
Evangelical

43,949

103.51

9

7

Seventh-Day
Adventist
Grand Total/Mean

1,198,838

208.78

5

2

4,852,788

261.29

159

65

Lutheran

Methodist

241.07
194.67

1
9

395.69

7
32
15

6

425.31

3

1

369.37

12

5

16
295.63
229.90

65,304
36,831

5
13

10
4
12

78.21
111.95

4
6

6
3

4
3

* US Religion Census includes no adherents data for family-tradition pair

Methods

The analysis includes two fractional logistic regression models, (1) a baseline
random effects model to partition variance in isolation between books, families, and
religious traditions and (2) a full mixed effects model to test key hypothetical covariates.
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Models are estimated in R version 3.5.0 (R Core Team 2018) using generalized linear
models (lmer and glmer from the lme4 package, Bates et al 2018) with a
binomial/logistic link function.
The dependent variable for both models is book-level denominational isolation.
Model 1 includes no fixed book-level effects but includes random effects for
denominational family and religious tradition. Model 1 is not used to test hypotheses; it
serves only to establish whether levels of isolation vary across denominational families
and religious traditions.
Model 2, the primary model, includes 5 fixed effects predictors in addition to the
random effects in Model 1. Relative sales (H2) in included both as a group mean and
book-level proportional deviance from the group mean. All remaining variables are
group-level variables from the US Religion Census: adherence rate (H3), congregation
size (H4) and denomination count (H5). To improve comparability and eliminate scaling
issues, all independent variables were standardized to a mean of 0 and standard deviation
of 1 prior to running the model.

Results

Model 1 (Table 2-4) allows us to inspect variance in isolation, between members
of each of three groupings, books, denominational families, and religious traditions.
Substantial residual error remains at the book level, in addition to meaningful variance
between denominational families (0.912). However, within denominational families,
variance in isolation between books associated with Evangelical and Mainline Protestant
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traditions is negligible (<0.001). At least in terms of how their books are read,
Evangelical groups are not more isolated than Mainline Protestants, in contrast to the
ongoing emphasis of some on tension (e.g. self-isolation) as a key difference between
religious traditions.
Table 2-4: Model 1 - Random Effects Fractional Logistic Regression on Book Isolation
Variable/Level

Coefficient

Variance/SE

Significance

Higher-Level Random Effects
Family*Religious tradition

0.000

Denominational family

0.912
Book-Level Fixed Effects

Intercept

2.6882

0.4079

0.0000

Summary Statistics
N(books)

495

AIC

273.7

N(families)

8

BIC

296.3

N(tradition)

2

Deviance

267.7

N(families*traditions)

13

Model 2 (Table 2-5) improves model fit significantly (p<0.01) while effectively
explaining differences in mean levels of isolation between denominational families, with
residual family-level variance reduced by more than a factor of 108.
While both family-tradition group mean sales and individual book sales were
positively associated with isolation, the book-level effect (0.2410) was not statistically
significant. By contrast, group mean sales had the largest standardized coefficient of any
independent variables (1.0462, p<0.05). Thus, I find mixed support for H1a, with a
significant positive group-level bonding effect but no significant book level associations.
Despite the personal nature of writing and publishing, whether books are read widely
outside the author’s denominational family is not closely tied to the books themselves.
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Instead, markets for denominational books appear to be tightly coupled to that
denomination as part of an ecosystem of denominationally-sanctioned content, at least in
those denominations with more popular books.
Table 2-5: Model 2 - Mixed Effects Fractional Logistic Regression on Book Isolation
Variable/Level

Coefficient

Variance/SE

Significance

Higher-Level Random Effects
Family*Religious tradition

0.000

Denominational family

0.000
Book-Level Fixed Effects

Intercept

2.8225***

0.2495

0.0000

Group Mean Relative Sales

1.0462*

0.4280

0.0145

Group-Standardized Relative Sales

0.2410

0.2154

0.2631

2010 Adherents

0.3632

0.1921

0.0587

2010 Mean Congregation Size

-0.4498*

0.2113

0.0337

2010 Number of Denominations in Group

-0.8336***

0.2064

0.0001

Summary Statistics
N(books)

495

AIC

268.6

N(families)

8

BIC

302.2

N(tradition)

2

Deviance

252.6

N(families*traditions)

13

US group adherence rate had a positive but non-significant relationship with
isolation (0.3632). I fail to reject the null hypothesis for H2a or H2b and find no evidence
of bonding or homogenizing effects in the relationship between group size and isolation.
This is unsurprising, given the comparatively indirect relationship between adherence and
sales markets. However, the finding underscores the lack of evidence for homogenizing
effects amongst denominational books and the limited evidence for bonding effects.
Mean congregation size had a significant negative relationship with isolation (0.4488, p<0.05), as did the number of denominations in a family-tradition group (0.8336, p<0.001), leading me to reject the null hypotheses for H3b and H4b and find
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significant evidence of bridging effects of both congregation size and denomination
count. Both suggest means by which group cultural self-isolation and social control are
practically limited. As congregations grow in size, social control of the majority of
members becomes challenging. And as denominational families splinter into many
subgroups, denominations see others within their own family as competition, rather than
focus on threats from other families or religions.

Discussion

The first model concerned group differences in isolation (by book) at the
denominational family and religious tradition levels. Although I predicted both family
and tradition to be important based on past literature, there was only evidence for
differences by family and none for meaningful differences by religious tradition, even in
supplemental models (not shown) with alternate group specifications. Religious tradition
is an important element of sociological explanations of ecumenism. Because they concern
less formal types of ecumenism, these results don’t directly contradict past research, but
they do raise important questions about if and how classic sect or strict church models
might better reflect the everyday experience of ordinary Christians.
In all, four hypotheses were tested in the primary analysis (Model 2); results for
all tests are summarized in Table 2-6 to aid in discussion of overall patterns. Rows are
bolded where null hypotheses are rejected (p<0.05) and italicized to show the direction of
coefficients for non-significant findings.
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Table 2-6: Summary of Isolation-related Hypotheses and Findings
Hypothesis
1a

Variable

Direction

Theory

Relative Sales

Positive

Bonding

Explanation

Larger markets can be selfcontained without relying on
outside resources
1b
Negative
Homogenizing Higher sales are associated with
generalized interest and
homogenizing effects
2a
Adherence
Positive
Bonding
Larger markets can be selfRate
contained without relying on
outside resources
2b
Negative
Homogenizing Larger groups may be associated
with generalized interest and
homogenizing effects
3a
Congregation Positive
Bonding
Larger congregations have more
Size
internal resources to manage
members’ cultural engagement
3b
Negative
Bridging
Larger congregations have less
social control over
heterogeneous members
4a
Denomination Positive
Bonding
More divisions may be causes or
Count
effects of exclusivist beliefs and
practices
4b
Negative
Bridging
More divisions create more
opportunities to bridge through
shared language, culture and
practices
Bolded sections indicate significant findings (p<0.05); Italics indicate direction of nonsignificant findings

Books associated with denominational families that had more popular books,
smaller congregations, and fewer denominations were more isolated from other families.
These findings suggest the frequency of ecumenical co-purchases is not driven by
homogenizing processes of mass engagement with the most popular items associated
with denominational families. Popular products tend in fact to be more isolated than
smaller, less popular ones. At the same time, network processes at a smaller scale than
entire denominational families may work in the other direction, with bridging social
capital playing an important role through heterogeneity within congregations and
bridging cultural capital through heterogeneity between denominations within families.
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Homogenizing Cultural Capital

The essence of network homogenizing processes is that generalized popularity
feeds back on itself and the most popular people or items serve to tie others together.
Two variables represented popularity here, overall sales and religious adherence rate, but
neither showed the negative association with isolation that would be expected if
popularity was serving as a primary bridging mechanism. In the case of sales, the more
direct measure of popularity, the opposite was true. The more popular a book was, the
less likely co-purchases were to cross denominational lines. It is worth noting here that
this chapter does not test general homogenization hypotheses, only those related to
specifically denominational books. Chapter 4 will address the more general case.

Bonding Cultural Capital

This suggests a different kind of process, associated with bonding social and
cultural capital. Bonding capital has long been associated with strong congregations or
denominations in the sociology of religion, whether referred to as strict churches
(Iannaccone 1994), fundamentalism (Woodberry and Smith 1998), high-tension groups
(Stark and Finke 2000), sects (Stark and Bainbridge 1986) or something else. Such
groups expect adherents to contribute and to reject secular or less-pure Christian culture;
those who do not may face informal censure or even loss of privileges in the
congregation, for example to serve as lay leaders. Common proscriptions include purity
culture, prohibiting premarital or extramarital sex (Gardner 2011), and prohibitions on
listening to popular or “rock” music (Hendershot 2004).
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Here, I tested for four distinct relationships that could be explained alternatively
by bonding social and cultural capital or one of [homogenizing or bridging] capital. Of
the four, only one (sales volume) significant coefficient indicated likely bonding
mechanisms, and then only in the aggregate of group mean sales. Groups with more sales
are more isolated, suggesting they rely less on outside resources, but the same does not
hold for either popular books or large congregations. Instead, differences in informal
isolation seem to be driven by a different type of network process, perhaps less managed
and more emergent, related to bridging social and cultural capital.

Bridging Cultural Capital

Two findings suggest bridging capital is at least as important as bonding in
understanding cultural isolation of U.S. denominational families: the negative
relationships of congregation size with isolation and the negative relationship of
denomination count with isolation.
Small congregations (less than 50 regular attendance) can be young and active,
not having reached higher attendance yet, or can be older and plateaued or declining,
whether due to low participation or changing local demography. While it may be
tempting to assume that congregations of limited resources like most of these will rely on
outside resources and ecumenical ties, in practice they often consist of demographically
similar individuals with distinctive religious capital that does not readily connect to other
more diverse groups (Finke and Dougherty 2002), whether through longstanding
congregational practices and traditions or through strict opposition to what is seen as a
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secular or threatening world. Larger congregations serve wide niches of diverse
individuals. At this scale, high standards for personal involvement and behavior become
difficult, if not impossible to enforce, leading to idiosyncrasies not only in worship
practices but in personal beliefs and community engagement, particularly among
members with weaker social ties within the congregation (McClure 2015).
That more splintered denominations are also less isolated is consistent with the
(non-significant) direction of the association between overall adherence rate and
isolation, but denomination count was one of the largest standardized coefficients and the
single most statistically significant relationship found at any level, suggesting the effect is
not an artifact of adherence rates but results from dynamics of internal competition within
a denominational family.
The example of US Lutherans is instructive (Lagerquist 1999, Granquist 2015).
Initially, US Lutherans were divided into ethnic synods, each worshipping in the
language and traditions of their homeland. As new generations of US-born adherents
became dominant in the early- to mid-20th Century, ethnic synods transitioned to largely
English worship and began consolidating into a few larger denominations, including the
United Lutheran Church in America and American Lutheran Church. Most
denominational families in American either came across the ocean with a dominant
ethnic/linguistic/national group (such as Anglicans and Methodists from England) or
experienced a similar consolidation (like Presbyterians). However, these consolidations
rarely lasted untouched through the late-20th- and early-21st Centuries and instead ended
in new schisms and recombination of existing theological and cultural beliefs.
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Unlike the pre-consolidation ethnic Lutheran denominations, today’s Lutheran
denominations see themselves as in competition for many adherents, a belief reflected in
their publishing and marketing practices. In 2009, the (Mainline) Evangelical Lutheran
Church in America (ELCA) released Lutheran Study Bible, an edition of the New
Revised Standard Version Bible (NRSV) that included sociological, theological, and
application study notes, as well as prefatory chapters on doctrines and hermeneutic
techniques central to what was perceived as a “Lutheran” approach to scripture. Later the
same year, the Lutheran Church Missouri Synod (LCMS), the largest Lutheran
denomination in the Evangelical tradition, released The Lutheran Study Bible, an edition
of the more conservative English Standard Version Bible (ESV) that was marketed as a
direct competitor to Lutheran Study Bible, claiming both more enhancements and a more
faithful theological and Biblical perspective. A comparison chart produced to market The
Lutheran Study Bible classifies its theology as just “Lutheran” while they characterize
Lutheran Study Bible as “Higher Critical/Liberal/Lutheran” (Concordia Publishing House
n.d.) and the publisher homepage for The Lutheran Study Bible claims it is “the first
Bible in English developed with notes that are distinctly Lutheran” (Concordia
Publishing House 2018), a less than subtle dig at the ELCA’s effort. At the same time,
the publishing houses of the two denominations have collaborated on major but less
contentious projects, including the definitive English-language edition of the works of
Martin Luther.
This incident illustrates how internal divisions within Lutheranism were
addressed in part by drawing on ecumenical efforts. Both the NRSV and ESV were
committee translations undertaken by scholars from many denominations and
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underwritten by ecumenical organizations. The rationale to make yet another translation
that would become the ESV was explicitly motivated by theological differences that
some Evangelical leaders believed were not appropriately reflected in the choice of words
in the NRSV and New International Version.4 Competition and the drive to distinguish
between groups within a denominational family led to embrace of direct collaboration
with and indirect utilization of resources associated with groups in other families that
share some, but not all, beliefs.
Moreover, this kind of competition mentality is not limited to groups in different
religious traditions. Though the largest single denominations in their respective familytradition groups, the ELCA and the LCMS have both been challenged by other
denominations within and across traditions that associate themselves with historical
Lutheranism, including the (Evangelical) Wisconsin Synod Lutheran Church and
(Mainline) Lutheran Congregations in Mission for Christ. While all groups share
Lutheran language and heritage, they interpret them differently. As historical traditions
fracture along lines of theology and polity, random chance alone would lead some groups
to share principles and practices with other groups in different families that they do not
share within their own. Combined with the selection of others within a family as salient
out-groups for comparison (Halbwachs 1992 [1925]:430, Mead 1967 [1934]), this
association by entropy explains the strong finding that family-tradition groups with more
denominations tend to be less isolated from outside groups, even though schisms likely
make groups more focused on their own identity and distinctiveness.

4

The issues are discussed at length by Carson (1998), though it was published prior to the ESV. An
unpublished working paper by Perry (n.d.) provides more documentation related to the ESV specifically.
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Why then is variance in isolation between families significant while variance
between traditions is not? This too likely relates to how denominations determine salient
comparison groups. Religious tradition remains the model of choice for measuring
religious affiliation (Wilde and Glassman 2016, Woodberry et al 2012) and neither
family nor tradition is necessarily considered highly relevant by most adherents
(Dougherty Johnson and Polson 2007). It appears, however, that denominations perceive
more threat from other denominations within the same family than others in the same
tradition. The NCC and National Association of Evangelicals (as well as the Evangelical
Christian Publishers Association) continue to promote collaborative efforts such as the
NRSV and ESV translations, while liberal and conservative Baptists or Lutherans spar
with each other over theology and praxis.
Overall, the findings illuminate the structure of informal relationships between
US Christian denominational families and how those relate to key aspects of social and
cultural capital. The distinctive signature is a dual structure (Chaves 1993), where
economy of scale supports increased isolation and self-segregation at the national level,
particularly when a tradition lacks internal divisions, but local congregations rely on lessformalized social control that is simpler to exercise in small congregations to maintain
the same levels of isolation.

Limitations, Future Directions and Conclusions

The most serious limitations of this study result from the data: a cross-section of a
non-random subset of incidental data designed for marketing rather than analysis. Thus,
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findings should be treated as suggestive rather than indicative, particularly when
discussing causal processes. Analysis likewise relies on categorization created for the
purposes of marketing (denominational families of books based on Amazon topics) rather
than careful consideration of the authors or the content. It does not include the
increasingly important category of digital books, nor the consumption of information
more generally outside the specific purchase of books.
However, the data still offer a unique perspective complementing traditional
surveys and suggest theoretical concepts that may be underconsidered in sociology of
religion. Social psychological and rhetorical theory about choosing the other against
which the self is defined has rarely been applied in the context of religion. But these
findings suggest that by defining the space of competitors within their denominational
family, individual denominations may contribute to greater similarity, or at least greater
engagement, across families.
As it turns out, religious cultural islands may not be the most adversarial
denominations (unless they are staying out of the marketplace entirely) but the most
internally inclusive denominations that integrate diverse adherents into a single group,
which can then stand on its own. The key example is the Episcopalian Church which has
always dominated its family niche in the US and follows the pattern of highly-isolated
churches exactly: large, families with small-to-medium congregations, minimal
competition from inside the family, and high sales of denominationally-specific books.
The next chapter further develops the question of denominational isolation by
considering not individual families but pairs of families and how frequently their related
titles are purchased together. Here, the question was what we could learn about what
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tends to stand on its own. There, I will explore who they tend to be tied to, if anyone at
all. The final chapter takes a different approach, stepping outside the subset of
denominationally-specific books to consider whether including other popular Christian
books in our network introduces changes or nuance to the conclusions here.
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Chapter 3

Religious Partners:
Understanding Factors of Pairwise Inter-denominational Relationships
The ties between groups can be characterized as a web of affiliations (Simmel
1964, 1971), with members of more similar groups likely to interact and influence each
other. The similarity of religious groups, and particularly of their purchasing or reading
habits, might be judged on any number of dimensions. Here, I choose four measurable
dimensions to consider with the goal of covering a wide range of potential explanations:
historical group genealogy, formal partnerships, demographic and geographic group
characteristics, and general characteristics of book sales by group.
While each Protestant group has a unique history, all Protestant groups ultimately
descend from a single group (the Roman Catholic Church). Since then, schisms and
mergers have repeatedly altered the US Protestant landscape. Shared historical roots
provide common language or practices in many areas of religious life, but groups that
split from one another may also experience the opposite, defining themselves in
opposition to the other. In groups without strong social and cultural control of norms,
such similarities in theology, terminology, worship practices, and sense of ideals can
provide a basis for understanding and interest in resources generally associated with a
different group.
A second dimension of ties encompasses contemporary intentional partnerships
formed between denominational groups. Formal partnerships are both intuitively and
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theoretically important in understanding group relationships (Kelly 1990, 1971). Only a
small proportion of denominations participate in bilateral ecumenical agreements, but
multi-denominational ecumenical organizations demonstrate the potential of broadly
established ongoing ecumenical partnership. As early as the 1940s, U.S. Protestant
denominations were joining together in organizations such as the National Council of
Churches (NCC) and National Association of Evangelicals (NAE) for activities such as
faith-based advocacy and collaborative publishing that could have both direct and
indirect effects on the structure of informal inter-denominational ties through shared
consumption.
A third important dimension potentially affecting group ties is socio-demographic
and geographic similarity. Demographers are quick to point out the aggregate
consequences of decisions as intimate as childbearing for denominational growth (Hout
et al. 2001). Likewise, contact theorists (e.g. Allport 1954) and network analysts (e.g.
Christakis and Fowler 2009; McPherson 1983) both document the consequences of social
proximity and structural similarity in the adoption and diffusion of attitudes and ideas.
Adherence, religious tradition and congregation size are among the most important and
well-studied sites of potential similarity across geographic areas and are considered here
as well.
Finally, it is possible that structural factors in the network of publishing and
consumption itself drive some of the differences in how denominational families share
ideas. Whether due to culture, social location, or other factors, more books are published
associated with some denominations and families than others; the same holds for sales
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volume. Members of denominations with less resources specific to their group may have
different patterns of inter-group buying and reading than others.
This chapter begins by considering how theories of religion and organizations at
both macro and meso-micro levels can be combined with network theories to explain
informal intergroup relationships, as measured through book co-purchases. Next, the
different types of measurable relationships and similarity between groups mentioned
above will be considered at more length in light of existing research. Based on this, I
propose nine hypotheses, tested in a series of Multiple Regression Quadratic Assignment
Procedure (MRQAP) models that extend the regression approach to study how different
relationships or types of similarity predict the relative volume of co-purchases made
between books associated with different families. I find that historical and formal
characteristics of denominational families – who they descend from and whether they
belong to the same ecumenical organizations – strongly predict co-purchases, a finding
that suggests sociologists of religion should be more intentional about including history
and formal structure in their models of religious identity and connection.

Literature Review

Much has been written about the development of religion in different sociocultural contexts. Some theories, like secularization theory (Bruce 2011, Beckford 2003)
begin at the macro level. The basic assumptions of others, such as rational choice or
religious economies theories (Stark and Bainbridge 1980, 1986; Stark and Finke 2000),
concern individuals or small groups and theoretical macro-scale consequences arise as
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countless individual decision aggregate up to affect the overall ecology of religious
markets (Scheitle and Dougherty 2008). These theories, however, share a common
acknowledgement of organizational structure and history as pivotal in understanding
religion’s place and development in a society. Here, I consider two dominant theoretical
perspectives on religion, secularization and religious economies, and their respective
implications for relationships between denominational families.

Macro-scale development of religion and culture

Secularization theory treats the size and penetration of religion in a culture,
particularly the dominance of a single shared worldview, as central to maintaining
plausibility structures (Wilson 1982). This version of the secularization hypothesis was
articulated by Berger (1967). He argued that the inevitable "disenchantment" of the world
(Weber 1946 [1922] p. 155) that occurs as religion becomes less necessary to explain
suffering and natural phenomena was accelerated by Protestant skepticism of ritual and
mysticism. Over time, social control and certainty that held societies through shared
"nomos" would be destabilized in a "crisis of credibility" (Berger 1967, p. 134). While
culture is thus a central aspect of this theory, it is concerned more with the level of
overall dominance of a single shared view, whether in adherence or book sales, as an
indicator of where a society fits within the secularization process. The question of this
chapter is explicitly limited to the overlap between different groups, something that might
be of interest to secularizationists in the context of change over time, but which is
peripheral to any single broadly-shared nomos.

69

The US has frequently been used as a counter-example to the apparent fit of the
secularization hypothesis with Europe's experience, although explanations have been
proposed that explain the data at least in part without rejecting the general framework
(Bruce 2011, Voas and Chaves 2016). Of the broad approaches proposed in response to
this seeming disconnect between US and European experiences of Christianity, religious
economies theory, also called rational choice theory of religion (Bruce 1999, Iannaccone
1995), supply-side theory of religion (Finke and Iannaccone 1993, Froese 2002), or
simply the "New Paradigm" (Warner 1993), has become relatively dominant.
The New Paradigm’s “analytic key,” according to RS Warner (1993), is “the
disestablishment of the churches and the rise of an open market for religion,” particularly
in the US. The resulting pluralism creates more competition between religious groups,
and a greater selection for individuals to choose from. Individual organizations,
particularly those that survive and grow over time, initially have high tension with society
and high commitment required of members (Finke and Stark 2005, Stark and Bainbridge
1986). Both propositions contrast secularization’s assertion that religion succeeds to the
extent that a single dominant religious group controls or at least co-evolves with more
general social values.
Stark and Finke (2000) describe a bell-shaped demand curve for religious
participation along an axis of tension with the surrounding society (Fig. 6, p. 197). When
a region of the tension-demand curve has insufficient religious options (i.e. local
congregations), overall religious participation will tend to decrease. The macro-scale
competition occasioned by an open religious market, however, tends to be filled either by
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groups adjusting their level of tension with society or schism leading to the creation of a
smaller, often higher-tension, child denomination.
The pattern of shift and schism resembles the fractal development of scientific
disciplines over time (Abbott 2001). According to Abbott, two perspectives see
themselves as opposites at any given time on one or more axes of differentiation (such as
qualitative vs. quantitative), but the same structure gradually becomes replicated at
smaller and smaller scales (i.e. qualitative comparative analysis vs. pure ethnography and
factor analysis vs. regression). Synchronically, it appears as nested self-similar subunits.
Diachronically, it produces conceptual slippage as subdisciplines become distributed (but
non-randomly) across the metaphorical multi-dimensional plane of area knowledge and
begin to encounter members of different subgroups coming from above or below in their
commitment to a specific mix of attributes. In religion, identified axes include, among
others, theological conservatism (Curtis and Ellison 2002), tension with society (Lawson
1995), Biblical literalism (Stroope 2011), Fundamentalism (Woodberry and Smith 1998)
and Evangelicalism (Hackett and Lindsay 2008).
To take one example, American Lutheranism has a primary split between
conservative and liberal groups, but a new denomination, the North American Lutheran
Church (NALC), split from the dominant liberal group (Evangelical Lutheran Church in
America, ELCA) in 2010, in part because of more conservative values it holds in relation
to gender and sexuality. Likewise, among conservative Lutherans, the numerically
dominant group, the Lutheran Church - Missouri Synod, is more theological and socially
liberal than other groups such as the Wisconsin Evangelical Lutheran Synod. Moreover,
the ELCA formed from a merger of two historically liberal groups (Lutheran Church in

71

America and American Lutheran Church) with a newer group that split from the Missouri
Synod.
In the short term, encounters such as those that led to the formation of the ELCA
can produce institutional isomorphism through imitation, either formally through
ecumenical associations or informally through clergy and lay movement between similar
denominations (DiMaggio and Powell 1983, Zald and McCarthy 1998). Over longer
periods, pairs of denominations may come to formal agreements on theology or polity,
sometimes even allowing sharing or movement of clergy between groups. In the extreme
case, particularly when individual groups are in financial decline, this can lead to mergers
and the creation of new groups like the ELCA. In total, this suggests that intergroup
history and direct relationships might both be important factors of the informal cultural
ties between two groups at a given moment in time.
Past network studies, in contrast to these deeply historical concerns of sociology
of religion, have made a (frequently implicit) assumption that networks emerge ex nihilo.
Many studies of adolescent social networks, for example, study the relationships of peers
and those they identify as friends, but largely ignore the direct role of parents and kin
(Mellor and Freeborn 2011). Freeman, in his (2004) history of social network analysis,
notes his surprise (p. 160) to discover the important role kinship networks play in that
history, including the first known systematic collection of human network data in
Morgan’s (1851) ethnography of Iroquois tribes. Kinship has only recently gained
prominence in sociological network analysis (Bengtson 2013, Margolis and Verdery
2017), but the metaphor of kinship has been invoked in reference to religious
organizations for quite some time.
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Halbwachs (1992 [1925]) perhaps best summarizes the uneasy tension of
historical and contemporary drivers of macro-scale religious beliefs and practices "[A]t
the same time that society projects into its past conceptions that were recently elaborated,
it is also intent on incorporating into the new religion elements of old cults that are
assimilable into the new framework." (86) Nonetheless, even what he calls the atemporal
aspects are mediated by society, specifically by salient group membership and the
consensus of shared recollection. He argues that “What a group opposes to its past is not
its present; it is rather the past… of other groups with whom it tends to identify itself,”
(430) suggesting that a combination of historical distance and contemporary similarity
provides the most fertile ground for the diffusion of culture (Rossman 2012).

Micro-scale development of religion and culture

As alluded above, religious economies also operate at a local level, driven by
group decisions and the presence or prominence of different groups within a travelable
distance of people’s homes. Religious economists assume that personal decisions are
driving factors of group change; some have gone even farther to argue that the
mechanisms of religious group change operate at a fundamentally local, congregational
level. Chaves (1993) argues social scientists have neglected considering congregations,
the “fundamental unit” in both halves of the “dual structure” of religious authority and
agency in religious groups. Scheitle and Adamczyk (2009) find the interaction of
individual theology and congregational theology to be a key predictor of embeddedness
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in a religious group. Social network theory can help provide the insight needed to think
about local (micro and meso) influences on cultural similarity or overlap.
Social network studies (Goodreau et al 2009, Snijders 2011) identify two linked
network processes driving local patterns of network similarity: influence and homophily.
These respectively affect the similarity of individuals within the network and the network
ties themselves, but both lead to the existence of greater similarity among members of
networks subgroups than between members of different subgroups. Influence produces
similar interests by imitation (Ulmer 2000) and identity development (Burke and Stets
2009) among individuals already tied together in a network. Homophily is the process of
self-selection into a network based on shared characteristics, attitudes, values or beliefs.
Homophily is an important source of commonality among members of religious groups,
and that as groups become more diverse demographically, they tend to become more
religiously specialized (Scheitle 2007).
Formal ecumenical associations and agreements provide one path for influence
between religious groups. Less centralized inter-congregational networks and local
associations, however, are more closely tied to the religious authority structure and local
units (Chaves 1993). Through local interactions, clergy and laity may gradually
reconstruct their identities as peer comparators shift (Burke and Stets 2009). Many clergy
participate in ecumenical text study groups, gathering ministers of many traditions from a
geographic community. Likewise, parachurch organizations (i.e. YoungLife, InterVarsity
Christian Fellowship) and ecumenical Bible studies (i.e. Bible Study Fellowship, Disciple
Bible Study) provide venues to interact and directly influence each other’s values and
beliefs through joint study and discussion.
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Another local path to influence comes through movement between groups.
Religious switching is quite common over the American life course. In 1998, the General
Social Survey (Smith et al 2015) asked “Have you ever had another religious preference
besides being (respondent’s answer to question about religious preference)?” Fully a third
of respondents answered yes, they had previously preferred a different religious group
(Loveland 2003). Religious groups with similar levels of tension with society, while they
likely experience more direct competition, also have more niche overlap (Popielarz and
McPherson 1995, McPherson and Rotolo 1996), and lower religious capital costs (Finke
and Dougherty 2002) in circumstances where someone is only liminally religious (Lim,
MacGregor and Putnam 2010) or at high risk of changing congregations.
Cultural overlap may also occur through homophily, the preference for
associating with similar alters. Sociologists have found that both geographical location
(Stump 1986, 1987) and urban or rural residence (Holt, Schultz and Wynn 2009) are
related to religious activity, salience and identity. If religious culture develops largely at a
congregational or individual level, geographic distribution may be more salient than
macro-scale relationships like ecumenical partnerships or historical descent. No single
religious group is evenly spread across the country, and if the adherents of two
denominations or families cluster in the same regions, there may be shared social and/or
religious culture and a willingness to cross boundaries that may not exist for groups with
distinct geographic centers.
The reverse may also be true, however. Groups that are concentrated in the same
areas compete more directly, particularly if they serve similar niches (Scheitle 2007).
This is likely most true for strict churches (Finke and Stark 2005, Iannaconne 1994),
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where social and theological exclusivism is high and there is thus strong pressure not to
engage in the local community for fear of contamination or negative influence. Many
high-tension churches are also independent or small and localized, decreasing the
likelihood of problematic intersections and increasing their reliance on outside resources
for clergy training and lay education (Thumma 1999).
Congregation size has a similarly complicated potential relationship with
intergroup ties. Like adherence rates, it works primarily at a local level; the number of
adherents in each congregation is tied not only to their financial success and approaches
to religion, but also to the ways in which clergy and lay people work together (or don’t)
to constitute a congregation’s ministry. Researchers have found, for example, that
community involvement is more common in small congregations (Ellison et al 2009,
McClure 2015), although it is moderated by other factors like congregation
embeddedness and conflict. Larger churches can also support professionalization of
clergy (Finke and Stark 2005, Stark and Finke 2000), which can bring concomitant shifts
in patterns of lay engagement. Large churches are more heterogeneous (Ellison et al
2009, Wilken 1971) but also rely less on denominations to provide resources and
leadership and many large churches have teaching or preaching pastors with less
responsibility outside of writing and thus more freedom to write books themselves. Given
all these differences, it is important to include congregation size (again geographic
distribution) as a possible factor in co-purchase patterns.
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Culture and Consumption

It is also possible that generalized field effects within the broader market of
Christian books, only related to specific groups through differences in popularity, still
have some indirect effect on co-purchasing. This merits a brief review of some work on
cultural production and consumption. Simmel (1971) was among the first to observe the
sociological aspects of fashion and taste-making. He describes fashion as driven by the
desire to distinguish one’s status through conspicuous consumption: “the more nearly one
set has approached another, the more frantic becomes the desire for imitation from below
and the seeking for the new from above” (299). Bourdieu (2010) dwells at more length on
the role of class, both social and economic, in taste and consumption. Not only is
religious group membership associated directly with socio-economic status measures
such as income (Bettendorf and Dijkgraaf 2011), it comprises its own set of salient
preference distinctions between those with similar status. Bourdieu observes a similar
distinction between capitalists, possessing status due to high economic capital, and
professors (Bourdieu 2010, p. 260), who draw primarily on human and cultural capital
(Bourdieu 1986). Any distinction between mass culture and elite culture implies a
parallel distinction in co-purchasing patterns.
Scholars of religion, culture and networks provide theoretical proposals that can
lead to a wide variety of hypotheses in studying cultural consumption. Here, I have
surveyed two dominant theories in the sociology of religion, secularization and religious
economies, with an eye toward their intergroup network implications. At the macro level,
these theories suggest the historical relationships of denominational families, as well as

77

their formal organizational associations, are potential factors. At the meso or micro level,
geographic distributions also have theoretical importance. I have drawn on scholars of
culture and consumption to suggest one more possibility, that distinctions between mass
and elite culture have some bearing on these intergroup ties, independently of more direct
associations or similarities of the groups themselves.

Theory and Hypotheses

In introducing the hypotheses of this study and their rationales, I follow the same
pattern as above, dividing the hypotheses into macro-scale and meso- or micro-scale
hypotheses, in addition to a general cultural hypothesis. They also divide along another
line, relationships vs. similarities. Relationships are direct ties between denominational
families, whether through descent or ecumenical activity. Similarities, more akin to
affiliation networks (Breiger 1974) than social networks, encapsulate more complex
information (such as comparisons across all counties in the US) but guarantee no more
firm relationship than proximity. Co-purchasing, as a bi-modal network, spans both.
Because the accessible data are a projection of one mode of the network, they amount to
a similarity measure of the purchasers of one item with and those of another. However, in
the presumably common case of a member of one denomination reading about another,
co-purchasing demonstrates an active interest and willingness to engage that is not
contained in the distributional similarity measures here.
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Macro- (organization) scale

If Abbott’s (2001) observation of fractal disciplinary patterns holds for religious
groups, patterns of denominational shift, schism and merger over time should be reflected
in the evolution of entire families of denominations. This suggests two mechanisms
consistent with macro-scale religious economies theory that could lead to cultural overlap
or interaction between families: historical descent and direct association through
ecumenical activity.
Within the broad category of descent, at least two mechanisms could be feasible.
From social identity theory (Stryker 1980, McCall and Simmons 1978) and cultural
sociology (Bourdieu 2010), the felt need to clearly differentiate identities may create
cultural distance between groups that split from one another (parent-child) that is less
prominent among sibling groups and other indirectly related groups.
Genealogical distance, how many generations removed one is from the other, has
a potentially more complicated relationship to cultural sharing. Parent-child groups may
have a great deal in common, but the mechanisms above may also be at work. Likewise,
the relationship might go either direction for more distant groups (i.e. between sibling
and aunt-uncle pairs). Lacking a strong reason to favor one over the other, I choose to test
the simpler hypothesis that closeness in genealogy leads to overlap in ideas and literature.
These lead to the four following genealogical hypotheses.
The first two genealogical hypotheses are related to general patterns of directness:
H1: Families which were more recently related (in number of generations) with
each other will have relative co-purchase volume.
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H2: The relationship in H1 will be stronger for families that are more directly
related.
The third and fourth genealogical hypotheses concern specific genealogical
relationship types, which, by definition, will have the same value within type for all
genealogical variables, allowing comparison of net effects of all genealogical variables.
H3: Being a parent child family pair will have a net negative relationship (the
combined effects of distance, directness, and parent-child) with relative co-purchase
volume.
H4: Sibling family pairs (e.g. both split from the same parent family) will have
more net predicted relative co-purchase volume than parent-child family pairs.
In addition to historical descent, direct relationships at the denominational level
can produce shared ideas and willingness to engage with cultural products associated
with the other denomination. There are at least two possible mechanisms for this: direct
(dyadic) ecumenical agreements and joint participation in Ecumenical organizations.
Both are intentional ecumenical efforts, designed to produce exchange of assistance and
ideas, in addition to working together toward common goals such as new Bible
translations and political and social advocacy, such as expressed in Section II of The
Vision of the Evangelical Lutheran Church in America, “A Declaration of Ecumenical
Commitment” (ELCA n.d.).
Dyadic ecumenical agreements are only common in a small number of (mostly
Mainline denominations). This may be because such agreements tend to demand greater
agreement on theology than joining a more general organization and Evangelical
denominations are typically more excusivist (Stark and Bainbridge 1986, Iannaccone
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1994). There is disagreement over whether ecumenical agreements lead to substantially
greater partnership and exchange between denominations (McCoid 2009), but those
organizations which have engaged in such agreements continue to propose additional
ecumenical and interreligious commitments and agreements (i.e. ELCA Inter-Religious
Task Force 2018). Because of the limited number of dyads with agreements and the high
overlap with NCC membership, such agreements are not tested for potential relationships
to co-purchasing.
Instead, I focus on broader association through the two largest and oldest
ecumenical organizations in US Christianity, the NCC and NAE. While formal ecumenical
ties are associated with historical genealogy, it bears three related and important
differences. First, it is chosen directly by the denominations themselves, either their
organizational leadership or an assembly of local representatives, depending on the polity
of that group. Second, formal ecumenical ties are fungible; groups can choose to join or
leave an agreement or association over time. Third, because chosen and fungible, formal
ecumenical ties are also contemporary, whereas genealogy is set at the moment of a
denomination’s formation. Genealogy is thus backward-looking and concerned with
derivation, while ecumenism is forward-looking and concerned with direct association.
The NCC, formed in 1950, now has 38 member communions representing 45
million adherents (NCC 2018a). It is associated with the historical Protestant Mainline,
although the overlap is not complete and it also includes many non-Protestant
communions in the Orthodox, Coptic and (non-Roman) Catholic traditions. The NAE
formed in 1942 and currently has 39 member denominations (NAE 2018b), all
Evangelical Protestant but including only a small proportion of the 146 Evangelical
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Protestant denominations in the 2010 US Religion Census (ASARB 2012). Both require
members to assent to theological and organizational values, and both are active in both
resource production and national/international advocacy. Denominations are prohibited
from holding dual membership in NCC and NAE by the NAE, a decision originally made
in 1944 and reaffirmed after a divisive debate in the early 2000s (NAE 2018b). While the
NCC is part of the World Council of Churches, the NAE belongs to no similar
international body.
Joint membership in an evangelical organization requires a commitment to at least
some level of engagement with the other tradition in governance and committees of the
organization itself. Perhaps more importantly, it both indicates existing shared values or
beliefs and promotes their ongoing development through statements and publications, as
well as through shared evangelism and advocacy efforts. These efforts promote shared
values and result in local engagement of member groups in grassroots organizing and
ecumenical religious services.
No US denominational family belongs entirely to one ecumenical organization,
however. Most, other than Seventh-Day Adventists and Pentecostals, contain both
Evangelical and Mainline denominations. Given this, it is important to consider whether
the two organizations should be treated together or separately. Because the interest here is
how shared characteristics between groups affect co-purchasing, separating the two
entirely could result in weakened findings by not distinguishing non-participant groups
from participants in the opposite group. Instead, what is theoretically import is the
proportion of adherents in each family in denominations belonging to the same
ecumenical organization, independent of which organization it is, as in the other. The
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weighted proportions approach used to measure this is explained in the Data and Methods
section, but substantively, we can now state a fourth macro-scale hypothesis:
H5: Denominational families with a high proportion of adherents in
denominations with membership in the same ecumenical associations will have more
relative co-purchasing.
In summary, I predict that families more closely tied historically, but not
necessarily parent-child and sibling pairs, as well as families with many adherents
connected through membership in ecumenical associations, will have higher volumes of
relative co-purchasing than others.

Meso- (congregation) and micro- (individual) scale

In the US, high levels of religious freedom and diversity (Finke and Martin 2012)
combine with a strong theological and social emphasis on individualism and a tendency
to decentralized congregational polity (i.e. Spencer 1948). Without strong centralized
denominational leadership, American congregations have great autonomy and replace
national hierarchy as sources of religious authority (Chaves 1993). The geographic
variability this occasions should be considered as a potential factor of intergroup ties.
Both homophily (selection into similar locations) and influence (similarity caused by colocation) could lead to exchange or cooperation between families with adherents located
in similar areas. Market forces may have the opposite effect, however, producing
competition and clear delineation between families and denominations competing for the
same niches of potential adherents (McPherson 1983). The same can be said for the
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geographic distribution of adherents in specific traditions (Evangelical or Mainline)
within a denominational family. Given differences by church size in lay engagement and
pastoral roles, congregation size is also included in the geographical similarities
considered. These hypotheses are all non-directional, due to the competing causal
mechanisms of proximity-based association and proximity-based competition. Formally:
H6: Similarity of geographic adherent distribution of will be associated with
relative co-purchase volume.
H7: Similarity of geographic religious tradition distribution will be associated
with relative co-purchase volume.
H8: Similarity of adherent to congregation ratios (e.g. mean congregation size)
will be associated with relative co-purchase volume.

Culture and Consumption

The final hypothesis concerns overall sales as a potential factor in co-purchasing
and is related to H7. Congregation size can affect the relative level of engagement of
average lay members and clergy, and thus the demographic makeup of the potential
population of book-buyers. However, unlike the previous similarity hypotheses, online
sales are unlikely to be driven to any great extent by geography, other than indirectly
through those similarities. In part, sales volume will reflect the overall size of a
denomination, but also the size of the audience both within and outside that
denomination. Formally:
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H9: Families with similar sales volume will have higher relative co-purchase
volume.

Data and Methods

Data used in this chapter are derived from four sources: (1) the Amazon copurchase data used throughout this dissertation (see Appendix), (2) the ARDA Family
Trees feature (ARDA 2018), (3) county-and US-level data on religious adherents,
congregations and denominational characteristics from the 2010 US Religion Census
(Grammich et al 2012), and (4) online lists of member denominations in ecumenical
organizations (NAE 2018a, NCC 2018a).
I use MRQAP analysis of the correlation between multiple matrices relating the
same group of denominational families, and thus each independent variable must be
converted to a dyadic measure of either relationships or similarity between pairs of
denominational families. MRQAP models are analogous to multiple regression, but for
dyadic networks rather than independent cases. The construction of each variable is
described below, followed by a more detailed description of the analytic process.

Relative Co-purchase Volumes

The dependent variable is the transition matrix of relative co-purchase volumes
between dyads of denominational families. Unlike in Chapter 2, religious tradition is not
differentiated, resulting in an 8x8 matrix including physical books in the top 100
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bestseller lists at the time of data collection of all US Protestant families that can be
unambiguously identified with subtopics of “Religion & Spirituality – Christian Books &
Bibles – Christian Denominations & Sects” on the Amazon website, including the
following families: Anglican-Episcopalian, Lutheran, Calvinist-Presbyterian, Methodist,
Pentecostal, Friends (Quaker), Baptist, and Seventh-Day Adventist.
In choosing a dependent measure of inter-family co-purchasing, there were two
primary goals. First, it is important not to treat all recommendations equally. The relative
importance of the book most frequently bought with another book and the 100th-most
frequently co-purchased book is not the same. Assuming the distribution of co-purchases
with an item follows a long-tailed distribution similar to the overall sales distribution, the
100th recommendation from an item is bought together with the item only 1.81% as
frequently as the 1st recommendation (following Fenner, Levene and Loizhou 2007). To
account for this, estimated co-purchase volumes relative to the 1st recommendation from
each item are used, rather than simple counts of the number of recommendations between
families.
Second, it is desirable to represent every family and bestselling book, without a
small number of high-sales items overwhelming the combined importance of all others.
This is particularly important because, unlike the book-level models in Chapter 2, the
MRQAP models used here are aggregated to the family level. To accomplish this, copurchase volumes are left relative to each recommender and are not converted to
estimated overall co-purchase volumes. A recommendation from a high-sales book will
have identical weight to a recommendation of the same rank by a lower-sales book.
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To aggregate from the book level to the family level, all relative co-purchase
volumes from one family to another are summed, creating an additive index of the overall
presence of items associated with one family (columns in the matrix) in the purchasing of
those who bought items associated with the other. In keeping with the theoretical focus
on inter-family rather than intra-family ties, co-purchases of titles within a single family
are not considered (e.g. the diagonal is ignored in all models). This dependent matrix is
shown in Table 3-1.
Table 3-1: Inter-family relative co-purchase volumes for MRQAP
Angl.Episc.

Lutheran

Calv.Presb.

Methodist

Pentecostal

Friends

Baptist

Adventist

---

0.55015

3.47807

3.42472

1.00547

0.00000

1.09395

0.00000

Lutheran

0.00000

---

1.47248

0.72960

0.00000

0.00000

0.00000

1.20281

CalvinistPresbyterian
Methodist
Pentecostal
Friends

1.13715
1.27548
0.19946
0.12455

3.34163
1.37868
0.04405
0.02868

--3.10914
0.38875
0.02327

4.06940
--0.45509
0.09959

0.71534
0.32870
--0.40451

0.00000
0.00000
0.00000
---

0.00000
0.00000
0.07444
0.03778

0.00000
0.00000
0.00000
0.08937

Baptist

0.12245

0.00000

0.00000

0.00000

0.08124

0.00000

---

0.00000

Seventh-Day
Adventist

0.00000

0.91891

0.00000

0.00000

0.00000

0.00000

0.00000

---

AnglicanEpiscopalian

Co-purchase volumes are based on ranks in the “Customers who Bought this also
Bought” feature of Amazon. Up to 100 recommendations are provided on each product
page, ranked in order of frequency of co-purchasing.
A value of zero indicates that no recommendations were made from bestsellers in
the row family to bestsellers in the column family. In all, 25 of the 56 cells are zero. One
family (Friends) received no recommendations from any other family but remain in the
analysis because their bestsellers did recommend bestsellers in other families. The unit of
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nonzero values is first-recommendation equivalents; values are not adjusted to overall copurchase volumes because of both the additional assumptions required to do and the
potential for a small number of high-sales items to dominate the analysis. Individual
(book-level) values were calculated using a Zipfian transformation of rank to frequency
(see Appendix) for each source item and summed by target group (rows) within each
source group (columns).
The 31 nonzero values range from 0.023 (the approximate equivalent of a single
12th ranked recommendation) to 4.07 (equivalent to 4 top recommendations and one 4 th
ranked recommendation). A value of 1 could be reached with either a single top
recommendation from one family to another or (for example) one each of 2 nd, 3rd, 14th
and 36th ranked recommendations from one or more items.
To ensure robustness, all models were estimated separately on (1) count of
recommendations and (2) estimated absolute co-purchase volume, between each dyad of
denominations. These models (see code archive) evidenced similar patterns but weaker
coefficients than reported models, suggesting that the theoretically-driven decision to use
relative co-purchase volumes is also empirically sound.

Christian Family Tree

The Association of Religion Data Archives (thearda.com) features a collection of
family trees summarizing changes, splits, and mergers over time of various religious
groups (Association of Religion Data Archives 2018). For this analysis, I use only the
Christian Family Tree (ARDA 2018), as it shows the historical genealogy of Protestant
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denominational families. I construct four variables and one additional interaction by
hand-coding this data for each family.
The first genealogy variable, Generations Removed, uses basic link-tracing to find
the shortest path (geodesic distance) between two denominational families and codes the
number of steps required. The shortest possible path, of length 1, occurs only in dyads of
families where one is the immediate “child” of the other (e.g. in split directly from the
other. Possible length 2 paths include “grandchildren” and “grandparent” dyads, as well
as “sibling” dyads (both children of the same parent group). Sibling dyads are considered
2 generations apart; one step is from the first sibling to the parent and the second step is
from parent to second sibling. Larger values indicate more distant relationships.
The second genealogy variable, Direct Descent, is a binary variable, equal to 1 if
two families are related in a direct parent-child line, regardless of the number of
generations (ranging from 1 to 3 in the data) and 0 otherwise. In Model 1a, Direct
Descent is interacted with Generations Removed as a product term, equal to the number
of generations removed if Direct Descent = 1 and 0 otherwise.
The final two genealogy variables (used in Model 1b) are binary indicators of
whether a dyad of families has either of two specific types of relationship: parent-child or
siblings. Four dyads have a value of 1 for each of the variables, with the remainder of
each matrix equal to zero.
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2010 US Religion Census

The U.S. Religion Census, collected every 10 years during US Census years by
the Association of Statisticians of American Religious Bodies, attempts to enumerate the
number of religious congregations and adherents in each denomination or religious body
at the county level for the entire U.S. Data for organized denominations are provided by
denominational governing bodies, based on administrative records. These data are
enhanced with additional metadata, including classification of each group by
denominational or religious family and religious tradition. I draw three types of U.S.
Religion Census data in this chapter: (1) classification of denominations by family and
religious tradition, (2) U.S.-level adherent counts for denominations in the 8 families
being considered, and (3) county-level adherent and congregation counts for the
denominations being considered. County-level data are used only for the three measures
of sociological similarity described below under this heading. National adherent counts
are used only for constructing the joint ecumenical organizational membership variable
(see next heading). Classifications are used to differentiate relevant groups in both
analyses.
To test the relationship of similar geographic distribution of adherents and
congregations to co-purchasing, I create three measures of similarity between
denominational families at the county level: total number of adherents, total number of
Evangelical adherents, and ratio of adherents to congregations (e.g., mean congregation
size). Each is created by first summing the number of adherents and/or congregations
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reported within each county in the U.S.5 After constructing the adherent/congregation
ratio by dividing the sums, the counts and ratios are converted into 3 vectors of countylevel data, and a cosine similarity measure is calculated between the vectors for each
group using the scikit-learn package in Python (Pedregosa et al 2011). Similarity is a
non-directed tie; thus, all three matrices are symmetrical. Similarities for adherent count
range from 0.071 to 0.822, those for Evangelical count range from 0.003 to 0.693, and
those for Adherent/Congregation ratio range from 0.305 to 0.707.
Organizational Member Denomination Lists
Lists of member denominations in the two largest ecumenical organizations, the
NCC and NAE, were downloaded from their official websites. Denominations on the lists
were manually matched with those in the 2010 U.S. Religion Census. In cases where
there was no name in the Religion Census that was identical to that listed by the
ecumenical organization, attempts were made using verified denominational websites
linked on the ARDA to check for near-matches of names represent the same group.
I use adherent data and classification of denominational families from the 2010
U.S. Religion Census to construct a matrix of the composite proportion of adherents with
shared membership in one or more ecumenical association. Each dyad of denominations
(one dyad member from each family) adds zero to the proportion if they are not members
of the same ecumenical association. If they are both members of NAE or both members
of NCC, they add the product of their proportional adherence within the family to the
total. Each denomination from one family that reported adherent counts in 2010 is paired

5

Groups that did not report both adherent and congregation counts were excluded from models due to
model requirements for complete data.
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with each denomination from the second that reported adherent counts and calculated
values are summed across all denominational dyads in each pair of denominational
families. The final variable ranges from 0 if denominations in one family only belong to
NAE (or none) and those in the other only belongs to NCC (or none), to a theoretical
maximum of 1 if all denominations in both families are in the same association. The
observed range is 0 to 0.939.

MRQAP Analysis

MRQAP is a type of statistical network analysis. It attempts to estimate
statistically relevant relationships of the links (co-purchases) between denominational
families, in this case groups of books associated with each, with family-level covariates.
While traditional survey regression analysis studies the relationships between individuallevel variables and group analysis (such as ANOVA) looks at group variables, both
assume that each unit is independent of others and that errors are uncorrelated between
groups. By contrast, network analysis not only assumes correlated errors, but takes the
ties between entities as a principle point of interest. Thus, the dependent variable in this
chapter is not a value for a single group, but a matrix of relative co-purchasing of items
associated with each pair of groups (see Table 3-1).
The Quadratic Assignment Procedure (QAP) repeatedly permutes rows and
columns in a dependent matrix and a single predictor matrix (a variable expressed as
relationships between the same set of dyads as the dependent variable) to test the
correlation of two matrices (Holland and Leinhardt 1981, Borgatti, Everett and Johnson
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2018). MRQAP adapts QAP to allows for the inclusion of multiple predictor matrices in
estimating a single model. Felmlee and Faris (2016) illustrate the advantages of
MRQAP’s dyadic nature to predict counts or rates of dyadic ties, showing how past
patterns of friendship, data, and victimization predict counts of future cyber bullying
victimization.
MRQAP results resemble OLS regression results, and can be interpreted in much
the same way, including significance testing. I use the netlm function from the sna
package in R (R Core Team 2018, Butts 2016) and draw on recommended specifications
from Dekker, Krackhardt and Snijders (2007), using double-semi-partialling to adjust for
autocorrelation and using a t-statistic for significance tests.
Exponential Random Graph Models (ERGM) are a common alternative to
MRQAP that more fully account for tie interdependence by explicitly modeling dyadic
and triadic processes (Sha et al 2017, Lusher, Koskinen and Robins 2012). I use MRQAP
instead of ERGM primarily because the co-purchase data are a projection of one mode of
a bimodal network: data are only available on ties between books, but the ties only take
place through people, on whom we have no data. Traditional ERGMs assume networks
have a single mode (Lusher, Koskinen and Robins 2012), and two-mode adaptations of
ERGM methods (Wang et al 2013) require data on both modes (here, books and
purchasers). By contrast, MRQAP has been proven to produce equivalent results when
analyzing bipartite networks, regardless of whether working with full bimodal data or a
one-mode projection (Jasny 2012:463). Additionally, the co-purchase data do not provide
any analytic purchase on triad- or higher-order network properties, as there is no way to
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establish from the data whether a given triad of books was every purchased by the same
individual.

Results

A total of 6 MRQAP models were constructed: One model tested historical
genealogy hypotheses (H1-H4), one each tested formal ecumenism (H5), sociological
similarity (H6-H8), and cultural consumption similarity (H9), one kitchen sink model
included all non-multicollinear variables, and one combined all significant coefficients
from the first five models. The table below shows all results together, but each model will
be reported separately below. Reported significance values are based on non-directional
t-tests with double-semi-partialling. All reported R2 values are adjusted to account for the
number of predictor matrices. All non-interaction variables were tested individually using
QAP to ensure robustness, with any difference from sign or significance reported in
models 1-4 noted in the text. Results are reported in Table 3-2.

Historical Genealogy

The first model tests the four historical genealogy hypotheses, two related to
general patterns of descent and two related to specific kinship relationships. Distance, the
number of parent-child links separating two families in the Christian family tree, had the
predicted negative coefficient in the univariate model (-0.331, p<.001); books associated
with denominational families more historically removed from each other were less likely
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to be purchased together. Neither direct descent, whether either family is directly
descended from the other, nor its interaction with genealogical distance was significant in
any model.
Table 3-2: MRQAP models on Amazon co-purchases between denominations
Hypothesis

Model

1

2

3

4

5

6

Historical Genealogy
1
2
2
3
4

Genealogical Distance
Direct Descent
GD*DD
Sibling
Parent/Child

-0.152
-0.598
0.113
1.589**
1.030

Formal Ecumenism
Shared Association
5 Membership

-0.002

2.672**

Sociological Similarity
Sim. County
6 Adherence Rate
Sim. County
7 Evangelical Adherence
Sim. County
8 Congregation Size

0.662
1.083**

0.925*
1.035***

2.564***

2.070**

1.557

0.908

-1.103

0.957

1.373

-0.230

Cultural Consumption Similarity
9

Sales Volume Ratio

-0.045

0.021

Intercept

0.776

0.014

-0.730

0.782

-0.895

-0.143

Adjusted R-squared

0.473

0.519

0.147

0.037

0.679

0.676

Y Matrix weighted by co-purchase volumes relative to recommenders; * p<.05; **p<.01; *** p<.001

Two families are considered parent-child when one is immediately descended
from the other, whether through schism or merger. Two families which share a parent
denomination are considered siblings. While parent-child pairs are a mix of majoritymainline and majority-evangelical families, every sibling pair shares the distinction of
both groups being majority-mainline. When sibling (1.589, P<.001) and parent/child
relationships (1.030, p<.353) are directly accounted for, the negative relationship of co-
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purchases and genealogical distance is no longer significant. That is, much of the
variance it was capturing can be alternately explained by higher frequencies of copurchase between sibling families (strong and significant) and parent/child families (also
positive but non-significant).

Formal Ecumenism

The measure of formal ecumenism used here (Model 2) is a composite proportion
of members in denominations belonging to the same ecumenical organization (National
Council of Churches or National Association of Evangelicals). The measure doesn’t
distinguish between ecumenical organizations but is designed to measure potential
contact and overlap. That is, it will be high if most members of both groups belong to
NAE member denominations or if most belong to NCC member denominations. The
proportion of adherents in groups that share membership in one of these had a significant
positive association (2.672, p=0.006) with co-purchase frequency. This single measure
accounts for more variance (R2=0.519) than the five variables in model 1 (R2=0.473).

Sociological Similarity

The three predictors in Model 3 are all similarity scores calculated from countylevel 2010 religious adherence data using Cosine Similarity. Of the three sociological
similarity matrices, none was significantly associated with the co-purchase transitions
matrix. Similarity in overall number of adherent by county (1.557, p<0.523) and in mean
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adherents per congregation (1.373, P<0.662) were positive but non-significant, while
similarity in the number of adherents in Evangelical denominations (-1.103, p<0.364)
within the family was negative but non-significant. Although the model F-statistic was
significant (p<0.010) in aggregate, it had minimal explanatory power (R2=0.147)
compared to Models 1 and 2.

Cultural Consumption Similarity

Model 4 attempted to control for potential structural artifacts of non-contentrelated publishing and consumption patterns for titles included in the network from each
family. This similarity is represented by the ratio of the higher-sales family estimated
total sales volume to that of the partner. I found no significant association (-0.045,
p<0.289) between these sales ratios and co-purchase patterns (R2=0.037). Multiple
alternate specifications of the independent variable, including directional ratios and logtransformed versions, produced nearly identical findings.

Kitchen Sink

Model 5 included all variables regardless of their magnitude or significance in
prior models, with the exception of direct historical ties and its interaction with
generations apart, which were removed due to collinearity. Prior patterns were replicated,
except that the statistical significance of parent/child (1.083, p<0.003) and sibling (0.662,
p<0.083) are reversed in model 5. Both remain positive. All coefficients other than
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parent/child and formal ecumenism were attenuated. The total R2 (0.679) is notably
higher than prior models.

Combined Model

Model 6 includes only variables with significant associations in at least one of
models 1-5 (sibling, parent/child, and formal ecumenism) to create a combined best-fit
model which provides a substantial improvement in R2 (0.676) over the individual
models, accounting for over two-thirds of the total variance and only marginally less than
the model 5, suggesting a preference for this more parsimonious model. All three
variables retained their significant positive associations from previous models.

Discussion

MRQAP analysis provided overall mixed evidence for my hypotheses. Two of the
four overall categories of ties were found to be significantly related to inter-family copurchase patterns: Historical Genealogy and Formal Ecumenism. Although no evidence
was found for meaningful associations of the two types of inter-family similarity
(consumption and county-level adherence patterns) with co-purchase patterns, it is
difficult to ascertain to what extent these findings are artifacts of measurement
specifications, rather than substantive (lack of) relationships. Nevertheless, the findings
do have important implications both for the hypotheses, discussed individually below,
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and overall understandings of patterns of informal ties between US Protestant
denominational families.
H1: Families which were more recently related (in number of generations) with
each other will have relative co-purchase volume.
The results provide limited support for Hypothesis 1. Genealogical distance had
the predicted negative and significant relationship in a univariate model, with moderate
explanatory power. However, in all multivariate models it appears that two specific types
of relationships between families (parent-child and sibling) are driving this finding. The
genealogical distance for parent-child relationships is 1 and for siblings is 2 (each to the
parent), and once controlling for the higher rate of co-purchase of these 8 low-distance
pairs (4 parent-child and 4 sibling), the partial association of genealogical distance with
co-purchasing is negligible.
H2: The relationship in H1 will be stronger for families which are more directly
related.
No evidence was found in the data to support Hypothesis 2. The null hypothesis
of no relationship could not be rejected for either the indicator for direct descent (which
includes parent, grandparent, and great-grandparent relationships) or the interaction with
distance. Instead, parent-child and sibling relationships specifically were found to be
important. Both parent-child and sibling combine low distance with positive associations
with co-purchasing, but one is a direct descent relationship (parent-child) and one is not
(sibling), likely accounting for the non-significance of direct descent variables.
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H3: Being a parent child family pair will have a net negative relationship (the
combined effects of distance, directness, and parent-child) with relative co-purchase
volume.
H4: Sibling family pairs (e.g. both split from the same parent family) will have
more net predicted relative co-purchase volume than parent-child family pairs.
As alluded to above, two specific types of theoretically-interesting family
relationships appear to be driving overall differences by historical genealogy. While their
relative importance in models is sensitive to the inclusion of additional variables, both
parent-child and sibling pairs have consistently positive associations, and both are
significant in the combined model (Model 6). The significant positive coefficient for
parent-child pairs is the opposite of that predicted by H3; in the long run, shared history
appears to outweigh the importance of the disputes that initially led to schism between
parent and child families. Parent-child pairs have a slightly stronger co-purchasing
tendency than sibling pairs overall, with the larger coefficient for siblings in Model 1
potentially explained by the countervailing negative relationship of direct descent. Thus,
H4 is not supported. Parent-Child pairs include all three potential couplings of
Evangelical and Mainline-majority families: Evangelical-Evangelical, MainlineMainline, and Evangelical-Mainline. Sibling pairs, by contrast, are all Mainline-Mainline
couplings.
H5: Denominational families with a high proportion of adherents in
denominations with membership in the same ecumenical associations will have more
relative co-purchasing.
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Denominations belonging to the NAE include 12.0% of all adherents in the
denominational families identifiable in Amazon’s topic system, while those belonging to
the NCC include 40.5% of adherents in these families. Together, over half of adherents in
these 8 families are part of denominations associated with a formal ecumenical
organization, suggesting that shared belonging may be important. However, most
religious adherents have no awareness of whether and which ecumenical organizations
their denomination belongs to, and thus there might conceivably be limited or no tie of
these formal memberships to informal co-purchases.
The results provide strong and consistent evidence for the importance of these
organizations, or at least for some other connection proxied by organizational
membership. Formal ecumenism is the only variable that was consistently significant
across all models. Christian book sales were largely restricted to denominational
booksellers until the expansion of independent Christian bookstores in the 1970s and 80s
and the further expansion to internet markets in the 2000s (CBA 2018). By contrast, the
NAE was organized in 1942 and NCC in 1950, and both were quite active in their early
decades. Thus, reverse causation (individual co-purchasing directly or indirectly causing
formal organizational associations) seems unlikely. This implies that either the
relationship found here is spurious or that formal ecumenism affects informal copurchasing patterns; either is theoretically plausible.
One possible source of spuriousness would be a general propensity within
denominations for ecumenical activity, although that would require the further
assumption that there is some consistency between the ecumenical preferences of typical
adherents (the bulk of denominational membership and likely also book buyers) and
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denominational leaders (who make decisions about organizational membership). While
this may be true on average, evidence for meaningful differences in theological and social
conservatism between clergy or denominational leaders and their congregations (Bean
and Martinez 2014) suggest this assumption likely explains only part of the findings.
Alternatively, there may be some spuriousness embedded in the construction of
the measure itself. Because NCC member denominations have many more adherents,
they may dominate the NAE adherents in the measure and cause formal ecumenism to act
as a proxy for a more general liberalism or being comprised of historic Mainline
Protestant groups. The attenuation of the coefficient for sibling pairs (all of which are
between pairs of families that are majority-Mainline) when formal ecumenism is added in
Model 5 provides circumstantial evidence for this conjecture. However, this argument is
weakened by the failure to reject the null hypothesis for a more direct measure of
religious tradition, the similarity in number of Evangelical adherents, in Models 4 and 6.
This leaves the causal hypothesis: denominational membership in the same
ecumenical organizations leads (through some mechanism) to more frequent copurchases between member groups. One possible mechanism is through the joint
development or sponsorship of Bible translations, worship practices, and study resources.
One notable NCC-organized collaboration was the 1989 New Revised Standard Version
Bible (Harper Collins 2018), intended for broad use in both liturgical reading and
personal study and still broadly in use in Mainline Protestant denominations. Likewise,
the Consultation on Common Texts, which produced the Revised Common Lectionary,
includes many denominations represented in the NCC. On balance, there is not strong
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enough evidence for any exclusive explanation of the findings in Model 2, but potential
explanations should be further studied using available data.
H6: Families with similar geographic distribution of adherents will have higher
relative co-purchase volume.
H7: Families with similar geographic distribution of religious traditions
(Evangelical adherents) will have higher relative co-purchase volume.
H8: Families with similar adherent to congregation ratios (e.g. mean
congregation size) will have higher relative co-purchase volume.
These three hypotheses showed limited evidence of association with co-purchase
patterns, although as a group they have some explanatory power. These hypotheses more
closely resemble hypotheses commonly tested and found to be meaningful in studies of
self-reported survey data than any others here. Thus, the results are both surprising and
suggestive. Similar adherence rates by county could have plausibly had either a positive
or negative association with co-purchasing (due to institutional isomorphism or group
threat respectively), but there is no evidence for either here. Much the same can be said
for the non-relationship of congregation size. Lay people in congregations of similar size
can be exposed to similar leadership approaches (Ellison et al. 2009) and balance of lay
and clergy involvement, but they don’t necessarily read similar books. Evangelicalism is
perhaps the most frequent proxy of all for religion (Woodberry et al 2012) but again no
relationship was found.
H9: Families with similar sales volume will have higher relative co-purchase
volume.
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Similarity of total denominational bestseller sales volumes, as measured by the
ratio of sales, had the lowest association with relative co-purchase volumes of any
predictor. This finding is robust to whether similarity is treated as symmetrical (higherlower sales ratio; [m,n]=[n,m]), asymmetrically (row-column ratio; [m,n]=1/[n,m]), or
logarithmically ([m,n]=-[n,m]). The relative popularity of two genres or topics of books
has neither a cultural nor structural association with whether they’re bought together.

Conclusions

Overall, the direct measures of relationships between families (Historical
Genealogy, Formal Ecumenism) performed strongly, but measures of geographical and
sales similarity performed poorly. On a structural level this fits with findings on
isomorphism from the network and organizational literatures. These similarity measures
are recast as relationship measures, such as a measure of adherent proximity more like
the formal ecumenism measure. Further investigation is necessary to discern whether
these non-findings would remain consistent under new specifications or whether they are
statistical artifacts of variable construction.
Neither of the two strongest of the three significant predictors, parent-child family
descent and proportional shared ecumenical association membership, are restricted to or
dominated by a single religious tradition. This unexpected finding suggests a need for
more careful consideration of potential spuriousness when including regional or intertradition differences in social science models of religion. Put differently, structure,
history, and interactions between religious groups may turn out to be more important to
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understanding their relationships than association with a broad tradition. Not all traditionagnostic variables were found to be meaningful predictors, however. Genealogical
distance, direct descent and sales volume all had marginal or no relationship with copurchase volume.
Regardless of whether the minimal relationship of similar sales and local makeup
to co-purchase patterns is meaningful, the relationships that were found in this analysis
have important implications. The strong and consistent connection between formal
ecumenical relationships and co-purchases suggests that organizational characteristics
should be considered even when considering religious beliefs and identities at an
individual level. Likewise, the salience of historical genealogy to informal ties, even
controlling for the makeup of religious traditions within denominational families, calls
into question the common practice of de-facto de-historicization and decontextualization
in quantitative social sciences (Bannerji 2003), particularly analysis of surveys and online
data. Individual behaviors, even online shopping and others done privately with lower
potential for social desirability bias, remain intimately connected to organizational
characteristics, history and practices.
Several cautions are necessary in interpreting these findings. All analyses reflect
only the ties between select bestsellers on a single platform on a single day, and without
additional data from other days, platforms, and types of outlets (such as brick-and-mortar
stores), the generalizability of findings is limited. Particular caution is urged in
interpreting null findings; in addition to the standard limitations in interpreting failure to
reject a null hypothesis, there is no way to know at this time whether variables with
measurement more consistent with other variables (e.g. relationships rather than
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similarities) might have produced different results. In all cases, the majority of
recommendations were to other books associated with the same group, meaning that the
analysis here only reflects a small (but theoretically important) proportion of the total copurchases with denominational bestsellers. Even so, the ability of a small number of
family-level variables to explain over two-thirds of the variability in inter-group copurchasing patterns makes it difficult to dismiss these findings entirely.
Addressing the concerns raised by the findings will require more complex models
than typically used for studying religious denominations and traditions. Such models
should, to the extent possible, explicitly integrate analysis of individual and group (and
when possible, congregation) characteristics using hierarchical or network models. This
approach is not new; researchers have used data from the National Longitudinal Study of
Adolescent Health (Harris et al. 2009), US Congregational Life Study (US
Congregational Life Survey 2004), and National Congregations Study (Chaves, Anderson
and Eagle 2014) to study religious context. The findings of this paper serve to emphasize
the importance of such approaches and to highlight a class of variables that is rarely
included even in the aforementioned studies: the collective history and relationships of
denominations and denominational families. Including these will likely require
harmonizing data from multiple sources, whether on an ad hoc basis or through the
creation of standard contextual datafiles with supplemental denomination or family-level
information. Sociologists are good at the important tasks of counting people and checking
the boxes in which they fit. This study highlights that without holistic and relational
measurement of the history and context of people and groups, counting may not be
enough. In the case of Christian denominational families in the US, that difference is
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closely linked to their place in family trees and the kinds of formal ecumenical
cooperation that sociologists often ignore.
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Chapter 4

Religious Bridges:
Pan-denominationalism and Inter-group Shared Knowledge
The increasing sales of Christian books and music in the US over recent decades
have led to concerns from many Christian leaders about homogenization of Christianity
through the dominance of a generically Evangelical, socially conservative form of
Christian mass culture. Previous research has demonstrated the prominence of such a
culture through overall sales figures and case studies, but it has been difficult to study at
scale how this McDonaldization of Christian culture may connect religious practitioners
in groups with distinctive historical and theological identities. The previous two chapters
made a start at this project, demonstrating that both historical and contemporary
characteristics of denominations and families are related to cultural isolation and
engagement by Protestant denominations. Both are limited, however, by exclusive focus
on direct co-purchase ties of books with specific denominational relevance.
This chapter seeks to expand that scope and investigate whether general
"Christian" books that are not specific to a denomination, which I term pandenominational, have an important role in the informal construction of denominational
subcultures by bridging between items and ideas that are important within individual
denominational families and promoting shared language or ideas across groups. Such an
investigation is important because such ties can exist entirely outside the formal structure
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or leadership of a denomination, but it is also difficult because there are few established
methods for observing and quantifying such informal cultural ties.
I begin by considering the theoretical implications of the limited previous social
research on Christian mass media. I place these in conversation with social network
observations about typical structures and processes to propose hypotheses on the
importance of pan-denominational books for ecumenical ties and whether findings can be
traced to overall sales patterns and/or general connectivity.
In the process, I demonstrate Partial Group Betweenness Centrality (PGBC), a
new type of generalized network betweenness centrality based on Everett and Freeman's
(1999) group betweenness centrality and designed to address these limitations. Using
PGBC requires specifying more parameters than typical node centrality scores but
provides robust customizability based on desired theoretical applications and can be
combined with other network tools such MRQAP regression to study complex network
questions in a range of dataset sizes.

Literature Review

Ritzer (2008) coined the term McDonaldization to describe how, in a modern
consumer economy, sectors such as restaurants and retail can converge into mass markets
with standardized, homogeneous products and expectations. McDonaldization is limited
neither to large national firms nor the private sector, however. Sociologists of
organization refer to the broader process of groups and firms converging on a common
set of structures and behaviors as institutional isomorphism (Dimaggio and Powell 1983,
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Chaves 1993). Typically, there remains some specialized space for enduring outliers like
independent booksellers (Heyman 2015) or the Emerging Church movement (Packard
2011, Malloy 2009, Packard 2012) to take advantage of cultural holes (Pachucki and
Breiger 2010), but over time, dominant firms and movements tend to become more
similar through mimetic, normative, coercive and competitive pressures (Dimaggio and
Powell 1983).

Christian Bookstores and the Pan-denominational

On December 28, 2012, Augsburg Fortress, the publishing ministry of the
Evangelical Lutheran Church in America closed the doors of its last remaining brick-andmortar bookstore, previously located on the campus of Luther Seminary (Hulteen 2012).
As of January 2019, the seminary’s course books directory instead refers students to
Amazon to buy books online, even for titles available directly through Augsburg Fortress
(Luther Seminary n.d.). Denominational publishers like Augsburg Fortress continue to
produce and sell resources, but they have ceased to be dominant forces for
denominational exclusivity in how material is marketed, even to current and future
denominational leaders.
Religious presses accounted for over $500 million in U.S. book sales in 2013, not
including Christian books published by general-interest publishers (Burns 2014). The
decline of denominationally-specific marketing does not therefore imply that the
Christian book industry is in decline, despite the closing of one of the largest chains of
Christian bookstores in 2017 (Zylstra 2017). More likely, these trends reflect a shift from
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the bulk of purchases taking place in brick-and-mortal bookstores to a wide focus on
online and e-book purchasing (Author Earnings 2014), even among independent,
specialty and secondhand booksellers, who frequently combine online and in-person
shopping options in “clicks and mortar” models (Rosen 2000).
Whether purchasing takes place online, at general retailers or in Christian
bookstores, clearly identified denominational identity is not a key characteristic of most
Christian books being sold, nor are consumers loyal to a single “brand” of Christianity
overall (Bader and Lockhart 2006). A variety of religious titles asked about in the 2005
Baylor Religion Study were purchased frequently by Christians associated with Mainline,
Evangelical and Black Protestant denominations as well as Catholics (Park and Baker
2007), and many respondents read books and/or watched movies and television with very
different theological orientations. Veggie Tales and the Passion of the Christ typify this
type of Christian media that achieve strong distribution by catering to a wide range of
beliefs (Warren 2005).
Religious book and media consumption still plays an important role in boundary
maintenance, however (Karatas and Sandikci 2013, Cosgel and Minkler 2004). Perry and
Schnabel (2017) found religious media consumption was associated with opposition to
same-sex marriage. Even for conspicuously religious merchandise, however, most
messages are general, rather than denominationally or doctrinally specific (Hirdes,
Woods and Badzinski 2009, Spackman 2005). The proportion of the population that were
Evangelical Protestant adherents was the strongest single predictor of the rate of Christian
bookstores in an area in Bader and Lockhart’s (2006) study, although the same was not
true in Scheitle’s (2005) study of linking patterns from congregational websites.
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Thus, we are left with a complex picture of how important group specificity is to
the volume and breadth of consumption of religions items. Selective permeability and
innovative accommodation (Finke 2004, Draper and Park 2010, Smith 1998) provide a
theoretical perspective from which to interpret this complexity. Religious groups may be
open to change or diversity in the service of mission and outreach (Bok 2014) or market
pressure (Finke and Stark 2005) but there is generally a concomitant effort to preserve
core distinctiveness or boundaries (Bok 2014, Finke 2004). Yet, what little work has
studied overall Christian consumption finds the primary boundary of Christian readership
to be between Christian and non-Christian titles, and even that boundary can be quite
porous (Park and Baker 2007).

Network Betweenness

Network scientists take a different approach to understanding the ties between
groups, namely to focus on common structural and mathematical patterns in network
organization across many kinds of networks and take those as starting points for
hypotheses in specific situations. The earliest social network analyses focused on the
frequency of ties to a given node (degree) or the number of nodes required to trace a path
from one to another (geodesic distance) (Freeman 1979, Freeman 2004), though
experiments with distance measures had mixed results (Freeman Roeder and Mulholland
1979). Later observers found that in communication networks, a node can have relatively
low degree but connect otherwise distant areas of a network and thus control key
channels for the flow of information between groups (Anthonisse 1971). Today, many
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widely-used network statistics attempt to quantify the importance of a given node within
the network of other nodes based on position in the network (Freeman 1977, Burt 2009,
Freeman, Borgatti and White 1991).
These node betweenness measures aim to quantify node power, but another
branch of network science is more concerned with using mathematics to understand how
certain common network structures arise. Particular effort has been invested in
understanding scale-free networks, where degree follows a power-law distribution
(Hilbert 2013, Clauset, Shalizi and Newman 2009), as large empirical networks such as
the web graph tend to approximate scale-free networks (Andriani and McKelvey 2009).
Barabasi and Albert (1999) proposed a preferential attachment model that might account
for scale-free distributions if new ties formed with probability based on the degree of
existing nodes, sometimes called a rich-get-richer model and roughly comparable to
Merton’s (1996 [1988]) Matthew Effect.
More recently, Hassan, Islam and Haque (2017) have proposed an alternate
mechanism, mediation-driven attachment, that could lead to scale-free networks without
a direct preference for attachment to high-degree nodes. If we assume that nodes join a
network through the mediation of a node already in the network, their initial ties are
likely to be drawn from nodes already tied to the mediator node. Degree is a direct
measure of the number of nodes adjacent to a given node; thus, nodes with high degree,
though chosen with equal probability to all others connected to the mediator, will still be
more likely overall to be chosen. Related observations have been made about the
apparent paradox that most people’s friends have more friends than they do (Feld 1991,
Lerman, Yan and Wu 2016).
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In a network of books where certain titles are of interest primarily to a single
denomination while others have higher degree due to connection with varied mediators,
the mediation-driven attachment model suggests books with broad appeal are at higher
risk of becoming tied to new entries into the book network, even without any expressed
preference on the part of Christian consumers, as frequent exposure leads to the
development of a “majority illusion” when network processes determine visibility
(Lerman, Yan and Wu 2016).
Both existing measures of betweenness and scale-free network theories, however,
lack obvious methods to deal with an important subset of questions, namely how groups
tie together specific dyads of other groups. Network theory often relies of assumptions of
interchangeability. This is most explicit in the literature on structural equivalence that
quantifies the intuition that people in structurally similar network locations should be
subject to similar forces and play similar roles (Doreian Batagelj and Ferligoj 2005,
Borgatti and Everett 1992). Recent models designed to recover the parameters leading to
observed network structures (Snijders 2011, Snijders Lomi and Torlo 2013, Hunter and
Handcock 2006, An 2016) come closer than traditional node statistics but are concerned
primarily with generalization and deal poorly with intersectional identities and
interactions. To deal empirically with the more nuanced questions put forward by
religious studies and sociology of religion, what is needed is a consistent way to measure
and interrogate both direct and mediated ties between groups and how those ties may
relate to the development of group cultures over time. Once that has been done, however,
the findings can be tested against organizational and religious social science, with an eye
to limitations on generalizability and potential misrepresentation of intersectionality
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(Bruce and Packard 2016, Wilde 2017). Ultimately, the best that can be hoped is to
capture some telling portion of the “contingencies of meaning, practice, and discourse
that enable social structure and structural holes” (Pachucki and Breiger 2010:219).

Theory and Hypotheses

Park and Baker (2007:501) recognize the complexity of Christian consumption:
“Drawing on cultural consumption and religious capital research we explore class,
demographic, and religious influences on consumption patterns. We find some support
for each of these perspectives, which suggests that religious consumption is not a subset
of cultural consumption nor of religious practice but is some combination of both.”
Religious consumption indicates “how the sacred is mediated in that particular time and
place” (p. 502). Given such mixed expectations, the hypotheses here draw primarily on
network science perspectives. The field of religious consumption remains nascent,
particularly concerning inter-group ties, but this does not imply that complexity and
intersectionality should be ignored in a network study of religion. Rather, I leave more
space open for unexpected discovery and treat my hypotheses as exploratory and, while
the selection of tests is driven by the hypotheses, the discussion will range more broadly
over the both the meaning of the findings and the value of the methods.
The single instance where there is perhaps a clear consensus from religious
studies, communications, and social science is that pan-denominational books are likely
to be important, even in understanding denominational ties. All Protestant Christians
share common holy books (The Old and New Testaments), common confessions (the
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Apostle’s and Nicene Creeds) and most of their heritage from Christ until at least the 16 th
Century. The rare survey that asks about Christian consumption at all tends to ask either
about specific titles with pan-denominational appeal or about mass media such as
televangelists (Park and Baker 2007). Case studies in religious consumption include Left
Behind (Forbes and Kilde 2004), The Passion of the Christ (Beal and Linafelt 2006), and
Veggie Tales (Warren 2005). And religious consumption has been found to be associated
with religious capital in a variety of settings (Welch, Johnson and Pilgrim 1990, Stacy
and Shupe 1982, Park and Baker 2007), despite concerns from some leaders about
watering down the gospel (Turnau 2016). The first hypothesis I test is whether online copurchases are consistent with these past findings in terms of the overall importance of
pan-denominational items in consumption:
H1: Co-purchase ties between denominational families are frequently through
shared interest in popular pan-denominational books and ideas rather than through
direct co-purchasing of a partner denomination’s books.
One potential practical reason pan-denominational books may be important, in
addition to the theoretical arguments above, is that the runaway highest-selling Christian
books like The Prayer of Jabez rarely feature denominational signaling. Many are written
by pastors of non-denominational mega-churches, but even Purpose-Driven Life author
Rick Warren’s (Baptist) Saddleback Church works hard to minimize the extent it is
associated with its denomination. All other factors held constant, a high-selling book is
more likely to be frequently purchased with another book than an equally-closely related
book with lower overall sales, by simply having more purchasers. There are likewise
almost certainly substantial differences between topics in their level of sales, and thus the
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number of chances there are for books to be bought together with denominational titles.
We can formalize these intuitions as a hypothesis:
H2: Pan-denominational topics with higher overall sales more often mediate
cross-denominational ties than those with lower overall sales.
Finally, it is possible there is a generalized connectivity phenomenon for these
books, e.g. books frequently bought with other denominational titles are also frequently
bridged to other titles by other (pan-denominational) Christian books, something akin to a
preferential attachment (Barabasi and Albert 1999) or mediation-driven attachment
(Hassan, Islam and Haque 2007) process. However, it seems more likely that bridging
will be enhanced and encouraged in situations where the direct connections between
groups are fairly limited. That is, in circumstances where the possible direct paths are
constrained, pan-denominational books will remain. The situation is not so much about
filling gaps; there is no requirement after all that Baptist books have any kind of
connection to Quaker books. But there is likely to be at least an openness to general
interest issues, given the high degree of overlap between the values, beliefs and
confessions of the two groups, both of whom are likely to count the other as fellow
Christians. Thus, I propose a third hypothesis:
H3: The relationship in H1 is stronger for pairs of denominational families that
are more distant from each other (in the findings of Chapter 3).
I attempt to demonstrate and test a variety of levels of detail through these
hypotheses and the models outlined below. Given the dearth of current research on the
topic, it cannot be taken for granted that even intuitive and general hypotheses like H1 are
true. But without digging further into the meat of the processes driving these types of
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exposure through more specific hypotheses like H2 and H3, we cannot understand the
true implication of general patterns of co-purchasing fore religion and culture, either
theoretically or empirically.

Data

Data for this chapter are taken exclusively from the Amazon data described in
previous chapters and in the Appendix. All recommendations are collected from physical
items in the Amazon US top-100 bestseller list in topics related to 8 Protestant Christian
denominational families, as well as nine other topics in the Christian Books and Bibles
area that are not associated with specific denominations. All topics are listed in Table 4-1
by type in alphabetical order, with the number of books in the final dataset for each topic.
Table 4-1: Amazon topics for denominational and pan-denominational co-purchase networks
Topic
Number of Books
Denominational (subtotal 615 books)
Anglican-Episcopalian
99
Baptist
66
Calvinist-Presbyterian
100
Lutheran
85
Methodist
83
Pentecostal
79
Quaker
60
Seventh-day Adventist
43
Pan-denominational (subtotal 536 books)
Bible Study & Reference
62
Christian Biographies
90
Christian History
67
Christian Theology
44
(Christian) Literature, Fiction & Romance
51
Christian Living
51
Churches & Church Leadership
58
Ministry & Evangelism
35
Worship & Devotion
78
Grand total
1151
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In cases where an item was assigned by Amazon to both denominational and
generic topics, the denominational topic was used, as the goal is to understand how
denominationally-relevant books are tied to those not directly associated with a
denominational family. When multiple denominational topics were assigned, the topic in
which the item appeared highest on the bestseller list was used.
All recommendations are treated as unweighted, non-directed ties. This discards
information embedded on the rank-order of co-purchases but allows for more transparent
assumptions (that all top-100 co-purchased items with a book are of equal importance)
rather than the opaque assumptions necessary to estimate co-purchase volumes by
harmonizing directional co-purchase estimates that themselves rely on assumptions about
both sales volumes and relative co-purchase volumes. This simplification also
substantially increases the interpretability of the results.

Methods

I will use a modified form of Everett and Borgatti’s (1999) Group Betweenness
Centrality (GBC) measure I term Partial Group Betweenness Centrality (PGBC) to test
this intuition as a formal hypothesis that cross-denominational ties between
denominationally oriented resources (e.g. books whose primary category is a specific
Christian denominational family) are most frequently indirect, taking place through
mutual utilization of resources on ministry, Christian living or other applied topics rather
than directly with other denomination’s resources.
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Group Betweenness Centrality

The normalized form of Group Betweenness Centrality measures the proportion
of possible geodesics, or shortest network paths, between members of other groups on
which members of a group lie. In the limiting case of a network with only two groups,
Group Betweenness Centrality for each group approximates the proportion of withingroup ties for one group that are mediated by the other. For example, if two women know
each other directly or through another woman, their dyad contributes 0 to GBC, but if
they only know each other through a man, their dyad contributes to the GBC of the male
group.6 With more than two groups, any dyad outside the group (regardless of what group
or groups the members belong to) with geodesics that pass through a group contributes to
its GBC. Standard (non-group) betweenness centrality measures do not suffice for my
purposes because they are affected equally by within-group and between-group
centrality; thus, a book could have high betweenness centrality without being purchased
with any books outside its topic.
Group analogues of other node centrality measures also exist, including group
degree and group closeness. While these allow comparing entire groups, they focus on
the number and length of paths, rather than their content. Closeness, which looks for the
shortest path to all other items in the network, has even more limited validity in the case
of the Amazon co-purchase data. A direct co-purchase tie (geodesic length 1) indicates at
least some of the same customers purchased both items. A geodesic length of 2 indicates

6

The Bechdel test of whether two female characters in a movie talk about something other than a man can
be thought of as an indirect test of whether the normalized Group Betweenness Centrality of men in
conversation is less than 1.
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that while the same customers may not have purchased both items, at least some
purchasers of each also purchased the same 3rd item, and thus likely shared some interest
in or exposure to that item. Without customer-level data, the most that could be said
about a geodesic length of 4 is that at least some customers who bought the two items
also bought other items which were sometimes bought together. Because of this
circuitous logic, not only is closeness a poor measure of the desired idea, but it is largely
without meaning in this context.

Partial and Generalized Group Betweenness Centrality

Partial Group Betweenness Centrality (PGBC), the new measure I propose in this
dissertation, is a decomposition of GBC designed to circumvent the above limitations.
Instead of each group being assigned only a single omnibus GBC value, groups in Partial
Group Betweenness have one value for each pair of out-groups (e.g. those not including
the group whose betweenness is being measured). The values in the matrix represent the
component of group betweenness that come from each dyad of out-groups and provides
both descriptive richness and analytic tractability to understand and capitalize on
theoretically-relevant subsets of group dyads. A technical description of PGBC and its
relationship to GBC and betweenness centrality can be found in the Appendix.
My first goal, to understand how important generically Christian topics are in
connecting books in denominational topics to each other, could be largely accomplished
with GBC if books were split into only two groups. It is enhanced, however, by the
flexibility PGBC provides to examine the specific contributions of different topics within
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the group of generically Christian topics to the mediation of inter-denominational ties.
Moreover, PGBC is necessary to answer the remaining questions: how topic sales are
related to group betweenness and how the prominence of pan-denominational books as
mediators varies between dyads that are tied directly to one another.
The specific methods of each individual model are described below prior to
reporting results. All share a reliance on generalized and/or partial versions of GBC.
Unless otherwise noted, all models include both denominational and pan-denominational
books. Ties between dyads that include one or more pan-denominational book are
ignored, as the research questions relate only to how pan-denominational books impact
the relationship between denominations, not the relationships with other generically
Christian books. In all cases, the betweenness analysis in this chapter is based only on
geodesics of length 1 and 2 for the reasons cited in the Group Betweenness Centrality
section above.

Results

Pan-denominational mediators

The first question I seek to answer here is whether Christian books not associated
with a specific denomination are more likely than denominational books to serve as
bridges between pairs of books affiliated with denominational families. We begin by
looking at the question descriptively, classifying all geodesics of length 2 or less between
denominations as either direct (length 1), internally-mediated by a different book in one
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of the two denominations, ecumenically mediated by a different denomination, or pandenominationally mediated by a generically Christian book. Results appear in Table 4-2.
Table 4-2: Geodesics by dyad type
Type of Dyad
Within-family
Ecumenical

Proportion of Geodesics (by mediation type)
Unmediated
Internal
Ecumenical
Pan-denominational
24.1%
9.4%
40.1%
25.5%
2.2%
15.5%
13.5%
68.8%

Between dyads of books within the same denominational family, I find that
approximately the same proportion of geodesics are direct and pan-denominational,
suggesting that even for the books most likely to have ideological or historical closeness,
it is not rare that they are most closely tied through something external. Surprisingly, the
most common type of geodesic for same-family dyads is ecumenical. This is likely
explained by the high betweenness of Anglican-Episcopalian books between all
denominations, relative to others.
By contrast, for dyads of books from two different denominational families, pandenominational books dominate, with over 2/3 of all geodesics including books not
associated with a denomination. There are only a small proportion of direct ecumenical
ties (2.2%), but those ties are involved in over 30% of ecumenical geodesics. Thus, the
direct ties that were the subject of the prior two chapters remain practically important in
understanding informal ecumenical connections despite their small number.
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These results can be examined in more detail by summing the PGBC for each
topic across all denominational dyads. PGBC results are sensitive to group size when
standardizing. Therefore, results are reported here in raw values and then standardized for
the total number of potential partner dyads outside the group following the logic of GBC
standardization (Everett and Borgatti 1999).
Table 4-3: Partial Group Betweenness Centrality by topic

Number
of Books

Total
Relative
Sales

PGBC/
RelativeSales

Raw PGBC

Standardized
PGBC (*100)

Denominational (subtotal 615 books)

1617.95

0.428

0.032

0.133

Anglican-Episcopalian

99

1089.46

0.409

0.004

0.921

Baptist

66

46.91

0.018

0.002

0.081

Calvinist-Presbyterian

100

266.67

0.101

0.006

0.174

Lutheran

85

151.99

0.054

0.002

0.217

Methodist

83

39.12

0.014

0.002

0.067

Pentecostal

79

8.33

0.003

0.012

0.002

Quaker

60

15.47

0.005

0.002

0.026

Seventh-day Adventist

43

0

0.000

0.001

0.000

Topic

Generic (subtotal 536 books)

28346.18

7.507

0.648

0.116

Bible Study & Reference

62

8628.68

2.285

0.036

0.636

Christian Biographies

90

194.61

0.052

0.020

0.026

Christian History

67

4100.35

1.086

0.046

0.237

Christian Theology

44

2407.36

0.638

0.068

0.094

(Christian) Literature, Fiction
& Romance

51

202.97

0.054

0.159

0.003

Christian Living

51

6325.34

1.675

0.214

0.078

Churches & Church Leadership

58

3952.85

1.047

0.011

0.947

Ministry & Evangelism

35

1983.14

0.525

0.031

0.169

Worship & Devotion

78

550.88

0.146

0.063

0.023

Grand total

1151

29964.13

7.935

0.680

0.117
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Three Mainline-dominated denominational families account for the large bulk of
all PGBC of denominations. Anglican-Episcopalian alone accounts for over 2/3 of raw
PGBC, followed by Calvinist-Presbyterian and Lutheran. However, not all Mainlinedominated families had high betweenness. Methodism accounted for only 5% of
denominational PGBC. The standardized PGBC * 100 column can be interpreted as the
percent of possible dyads outside that topic that books associated with a topic mediate.
This helps give a more concrete interpretation to PGBC. Thus, Anglican and
Episcopalian books, though they dominated denominational PGBC, still only mediated
0.4% of all outside denominational dyads.
That percentage is eclipsed by 5 of the 9 pan-denominational topics. Bible Study
& Reference bridged 2.29% of all possible dyads, followed by Christian History,
Christian Living, Church & Church Leadership, and Ministry & Evangelism. Together,
pan-denominational books mediated 7.5% of all possible ties between books associated
with denominations, 17 times as many as denominational books did and accounted for
nearly 95% of total PGBC.
Beyond understanding the topics that connect other topics, understanding why is
important for considering the long-term implications of these patterns. It’s possible
certain topics are inherently more likely to connect Christian groups, whether due to
broad appeal or something more specific like ecumenical collaboration on Bible
translations or commentaries. However, scientists also often find network processes to be
driven by common mathematical properties, leading to recurring patterns such as power-
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law distributions (Barabasi and Albert 1999) and the Matthew Effect (Merton 1996
[1988]).
In addition to raw and standardized PGBC, Table 4-3 provides data on estimated
total relative sales of books in the network from each topic, followed by an alternate
version of PGBC standardized not only by the number of dyads whose relationships
could have been mediated but also the volume of sales that could have been mediating.
The statistic is constructed by dividing the standardized PGBC by the total relative sales
of the topic.
When standardized for sales, PGBC results look very different. Per unit sold,
denominational books bridged slightly more books than pan-denominational books, with
the caveat that the majority of those are accounted for by Anglican-Episcopalian books.
The same denominations have high PGBC per sales as raw PGBC, but after adjusting for
sales, the high-selling topics of Christian Living and Christian Fiction appear much less
important. Churches & Church Leadership and Bible Study & Reference are even more
prominent when adjusting for sales than raw. Together, these indicate that topical
specificity, not just overall sales volume, drive the bridging relevance of items.

Generalized Connectivity

The final set of questions in this chapter looks for evidence of connectivity
patterns at the level of topic dyads. One possibility is generalized connectivity, where
topics are closely linked both directly and indirectly or neither. Alternatively, the
opposite could be true, and families with less direct relationships may be more strongly
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connected through pan-denominational topics, producing similar levels of connectivity
between denominations but drawing on different paths. Finally, specialized connectivity
could be most important for some or all topics, linking through specific paths that relate
more to the content of the items or denominational beliefs than overall social or network
patterns.
The analysis here takes full advantage of the flexibility of PGBC. Matrices are
constructed decomposing the GBC of each topic for each dyad of denominational topics.
2 MRQAP models are run using the same dependent matrix as Chapter 3, the relative
direct co-purchase volume of items between dyads of denominational families. MRQAP
is a permutation test that provides an analogue of multiple regression testing, but treating
each matrix as a variable, rather than treating each vector as a separate variable (Holland
and Leinhardt 1981, Dekker, Krackhardt and Snijders 2007). A positive coefficient
indicates that pairs of denominational families that were frequently connected by books
in that topic tended to also share many direct connections. The independent variables for
Model 1 are PGBC matrices from each denominational family topic, while Model 2
replaces those with the pan-denominational topics. The 8x8 dependent matrix did not
provide enough degrees of freedom to effectively support combining Models 1 and 2 in a
single test. Results are in Table 4-4.
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Table 4-4: MRQAP regression on inter-denominational co-purchase rates
Variable
Intercept
Denominational
Anglican-Episcopalian
Baptist
Calvinist-Presbyterian
Lutheran
Methodist
Pentecostal
Quaker
Pan-denominational

Model 1

Model 2

0.236

-0.041

-0.017*
1.194***
0.026
0.117**
0.048
-0.026
-0.617*

Bible Study & Reference
-0.000
Christian Biographies
0.088**
Christian History
0.001
Christian Theology
-0.001
(Christian) Literature, Fiction & Romance
0.010
Christian Living
-0.002
Churches & Church Leadership
0.004
Ministry & Evangelism
0.008
Worship & Devotion
0.018
2
Adjusted R
0.566
0.715
Y Matrix weighted by co-purchase volumes relative to recommenders; * p<.05, **p<.01; ***p<.001

In Model 1, Anglican-Episcopalian had a small but significant negative
coefficient, while Quaker had a much larger negative coefficient. Baptist had a large and
highly significant positive coefficient, and Lutheran a smaller positive coefficient.
Calvinist-Presbyterian, Methodist, and Pentecostal PGBC was not significantly
associated with direct co-purchasing between a pair of denominations. By contrast, the
only coefficient that was not both small and non-significant in Model 2 was a positive
association of Christian Biography PGBC and direct ties.
The main purpose of these models is to test for generalized connectivity, or dyads
of denominations tending to be strongly connected both directly and indirectly. A
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relatively consistent pattern of positive coefficients would suggest generalized
connectivity. Consistently negative coefficients would suggest that ties tend to be either
direct or externally-mediated, but not both. The mixed results seen in the table, mostly
small and non-significant coefficients with similar numbers of positive and negative
significant coefficients, suggest instead that direct and indirect connectivity have
different underlying causes.

Discussion

The importance of pan-denominational books to understanding how books
associated with different denominations are related is strongly confirmed throughout the
results. Using the broader understanding of co-purchase ties that includes not only direct
co-purchases (book A bought with book B) but also mutual co-purchases (book A and
book B bought with book C), I found that over 2/3 of all ecumenical geodesics are
through a pan-denominational title, while only 2.2% are direct co-purchases. Even for
dyads of books associated with the same denominations, over 25% of geodesics are
through a pan-denominational title and nearly 2/3 contain either an ecumenical or pandenominational title. Based on a z-test of the difference in proportions between
unmediated and pan-denominational geodesics for ecumenical dyads of books, I reject
the null hypotheses for H1 (p<.001) and find that co-purchase ties between
denominational families are frequently through shared interest in popular pandenominational books and ideas rather than through direct co-purchasing of a partner
denomination’s books. Though not tested in a formal hypothesis, these findings also
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suggest that ecumenical titles associated with other denominations may also play an
important role in how denominational books are used and interpreted. A final useful
insight from the first portion of the analysis is that direct ecumenical co-purchases play a
much larger role in the network structure than their limited numbers would suggest.
Partial Group Betweenness Centrality reinforces the importance of pandenominational titles connecting denominational titles, with pan-denominational titles
bridging over 17 times as dyads as other denominational books. Anglican-Episcopalian
books are the exception that proves the rule. While their PGBC of over 1000 may
indicate that they do play a role in connecting other groups, standardization shows the
topic still bridges well-under 0.5% of ecumenical dyads.
PGBC also provides more detail as to how mediation and bridging may function
for many Christian readers. Among pan-denominational topics, there is no clear winner
or theme. Bible study and reference, though low in sales, are the single most important
category of bridges, connecting more than 2% of denominational book dyads. Some other
commonly-bridging topics might be classed together as applied Christianity (Christian
Living, Churches & Church Leadership, Ministry & Evangelism) but history and
theology also are common. This diversity may reflect a mixed audience of
denominationally-related books between clergy or other professional church leaders and
everyday laity.
Raw and Standardized PGBC indicate which topics are most likely to bridge the
ideas of two groups, while sales-adjusted PGBC indicates how likely a given purchase
(not a volume but a single purchase) is to serve as a bridge. I failed to reject the null
hypothesis for H2 and found no consistent difference by sales in pan-denominational
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mediation but standardizing by sales volume did provide important insights. Overall,
sales-adjusted values show that an individual sale of a denominational book has similar
probability to that of a pan-denominational book of connecting different groups, though
that number is largely driven by the high PGBC of Anglican-Episcopalian books. Salesadjusting also confirms in some ways the assumed high proportion of church leaders
among buyers of denominational books; Churches & Church Leadership had the highest
of all PGBC-sales ratios, followed by Bible Study & Reference, both key topics for
seminary and pastoral study.
As a result, the effective influence of denominational books on church structure
and teaching may also be higher than they might appear from raw sales reported in this
analysis. However, the Christian bookstore appears more likely than the denominational
publishing house to impact an individual Christian’s belief and interpretation of their
faith even when only considering those with at least some interest in denominationallyspecific issues, particularly in ways they wouldn’t otherwise be exposed to, as PGBC
does not count mediators associated with either group in the dyad. And while Christian
fiction and romance are quite popular in terms of sales, they have only minimal ties to
other Christian titles.
Interestingly, while Bible Study & Reference had high PGBC by all measures,
Worship & Devotion, which also features many devotional works meant to accompany
Bible reading, scored very low. A cynical reading of this finding could be that it’s further
evidence religious leaders aren’t studying the Bible for devotional purposes (Chandler
2009). Surveys of clergy, however, fail to support this assertion. The 2008 US
Congregational Life Study found that Pastors in surveyed denominations spent a mean of
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over 6 hours a week in “Prayer, meditation, Bible reading, and other spiritual disciplines”
(Woolever and Bruce 2010). Likewise, the most recent Presbyterian Panel Survey finds
that 77% of PC(USA) clergy claim to read the Bible privately at least several times a
week, and over 90% pray several times a week or more (Androit and Kopacz 2016).
More likely, it is related to the low PGBC of large denominational families
focused on personal piety such as Baptists, Methodists, and Pentecostals (Finke and Stark
2005). The high PGBC of Christian Living, however, calls this interpretation into
question and suggests a third possibility: perhaps devotional books are simply more
popular with people less-attached to the institution of denominationalism itself,
particularly in an era where non-denominational and loosely-denominational
megachurches account for an increasing proportion of all religious adherents in the US
(Thumma Travis and Bird 2005).
The final portion of the analysis further confirmed that religious readership is
complicated. In MRQAP models, I did not find that pan-denominational titles are more
important mediators of denomination pairs with less direct ties. Neither, however, did the
findings support a simple (topic-agnostic) power-law generating mechanism like
preferential attachment or mediation-driven attachment. Only one pan-denominational
PGBC matrix had any significant association with denominational closeness, Christian
Biographies. The positive association (b=0.088,p<0.01) may be related to shared interest
in figures associated with the forebearers of both groups. Either way, one should be
careful not to read too much into the significant coefficient, given that Christian
Biographies had the lowest total PGBC of any pan-denominational topic. In general, the

139

lack of a consistent answer supports past assertions by scholars of religion that there are
not always easy structural answers.

Conclusion

The popularity of Christian bookstores, music and other media that don’t
explicitly identify with a single denomination or family is neither new nor surprising, but
this research provides one of the first efforts to quantify how pan-denominational media
relate to Christian denominationalism. A high number of intra-denominational and
ecumenical book dyads were at least as closely tied by pan-denominational books as
anything else. At the same time, there was great variation between groups and between
pan-denominational topics in what those ties looked like, variation that did not track
closely to the configuration of direct ties considered in the previous chapter. By sales,
unlike in the aggregate, the probability of bridging other groups was similar between
denominational and pan-denominational topics, indicating that some of the difference in
PGBC is driven by sales volume. Yet within subgroups, topics did not bridge equally in
relation to sales, and topics with apparent focus on application (Bible Study, Christian
Living, Church Leadership, etc.) accounted for most of the PGBC while books more
narrowly focused on promoting Christian examples (for example, Biographies and
Christian Fiction) play a much smaller role in relation to sales.
Methodologically, this paper demonstrates one solution to some of the challenges
of understanding and interpreting network betweenness at a group level. It provides more
detail and flexibility than existing betweenness measures at both the node and group
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levels and can readily be adapted to the limitations of data or the specifics of a theoretical
approach. PGBC is not, however, a cure-all. This research is still limited by reliance on a
subset of data about a subset of co-purchases between a subset of books in a subset of
topics at a given time. Moreover, PGBC, like other group centrality measures, could
benefit from formal statistical tests of group differences. Yet even with the limitations to
data and analytic methods, this chapter demonstrates PGBC’s potential to test both
substantive and formal mathematical hypotheses about cultural networks that have
previously proven elusive.
Going forward, developing a standardized vocabulary and codebase for different
means of generalizing and customizing Group Betweenness Centrality and PGBC will
contribute to methodological reusability. The methods can also be extended to enhance
research agendas already underway related to many kinds of intersections, including
world religious groups (Porter 2015), family studies (Porter 2016) musical genre
(Rossman 2012), and the bibliometric study of transdisciplinarity. And in the study of
religion, these findings can stimulate new research on how knowledge and ideas
disseminate between groups more generally and how that relates to long-term trends in
denominational polity, membership transfers, and adherence rates.
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Chapter 5

Conclusion
In this dissertation, I set out to productively complicate the study of ecumenical
relationships within U.S. Christianity by answering three related questions: What
denominational families are culturally isolated overall and why? Why are some pairs of
denominational families more closely connected than others? To what extent are the
connections between denominational families mediated by a general Christian culture, as
opposed to taking place through direct contact? In the process, the papers reframed
elements of key theories in sociology of consumption, culture and religion in terms of
network theories of group structure and intergroup relationships.
Not only did this provide new language for old questions, but, in combination
with a novel type of data, it also provided analytic tractability in the form of testable
network hypotheses and methodologies related to three forms of network social and
cultural capital: bonding, homogenizing, and bridging. Bonding capital occurs in groups
with strong boundaries and close internal relationships. Homogenizing capital is a
broader but weaker form of bonding capital, sometimes termed McDonaldization by
cultural sociologists, that involves standardization of ideas and practices across a wide
range of groups through isomorphism processes. Bridging capital, in contrast to both
bonding and homogenizing capital, draws its effectiveness by providing paths for
information or idea diffusion between otherwise distinct groups. All three have important
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roles in network and culture literatures, and each chapter was designed in some ways to
test for evidence of the three.

Chapter Reflections

To study isolation, I used a hierarchical model that allowed simultaneous
accounting of book, denominational family and religious tradition effects on ecumenical
co-purchase rates. Across all families, most co-purchases were not denominationallyspecific at all, and among those that were, only a small proportion were outside the
book’s own family. In additional analysis of only denominational ties, religious tradition,
one of the most consistently powerful explanatory variables in survey analysis, had little
or no power to explain differences in isolation across books or families. By contrast,
several family-level variables were significant predictors: families with higher sales
volume, smaller congregations, and fewer individual denominations were more isolated.
Hypotheses linked to bridging and bonding social capital were confirmed, but little
evidence was found supporting a prominent role of homogenizing social capital in levels
of denominational isolation in direct co-purchase ties.
A single summary of each denominational family’s overall isolation provides only
limited information, however, to study the complexities of intergroup ties. To address
this, in the next chapter, I used MRQAP, a network regression model, to analyze the
strength of informal ties between pairs of families. By integrating data on ecumenical
partnerships, historical group genealogy, and geographic group distributions, this chapter
provides perhaps the most direct examination of possible group ties out of the three. In
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contrast to the lack of evidence for homogenizing effects in Chapter 2, I found the
strongest predictor of dyadic ties between groups to be the proportion of their adherents
belonging to the same large ecumenical organization. This may be a partial proxy for
group liberalism, as liberal denominations are overrepresented as a proportion of the two
largest ecumenical organizations. Nonetheless, it is striking that membership in
organizations that many adherents are not even aware of was such an effective predictor.
Likewise, group history, specifically whether groups split from each other
(parent-child) or from the same parent family (sibling) was an important predictor of ties,
despite being commonly ignored by social scientists in favor of measures of religious
tradition or other types of liberal-conservative distinctions. Overall, the chapter
demonstrates that the common individualistic approach of social scientists to studying
religion gloss over important historical and contemporary factors in religious ideas and
practices that adherents and leaders encounter. Chapter 3 thus showed how methods that
account for complex relationships can deepen our understanding of religious ecology.
Chapter 4 extended this logic further to study how mediation by other groups or
pan-denominational titles can play important roles in the effective structure of informal
ecumenical encounters. Existing measures, such as group betweenness centrality,
demonstrate how vital this approach is and how much is missed when considering only
how denominational titles are directly bought together, as in the previous two chapters.
This is not to say that Chapter 4’s findings invalidate or supersede the previous chapters.
Direct ecumenical ties, whether formal (as in ecumenical organizations) or informal (as
in book purchases) are a critical subset likely to have greater influence per connection
due to their unmediated nature.
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Chapter 4 demonstrates this point quite powerfully itself. Most ecumenical dyads
were mediated by pan-denominational books, while only 2.2% of ecumenical dyads
appeared in each other’s recommendations of frequent co-purchases. That 2.2% of
unmediated dyads, however, was part of the paths connecting over 30% of ecumenical
pairs. Thus, considering unmediated or mediated ties in isolation from the other would
have masked the centrality of both to the overall network of informal group connections.
To more fully address this and combine the best of all chapters, I used a
decomposition of group betweenness centrality I term Partial Group Betweenness
Centrality (PGBC). Using PGBC, I found that only a small number of denominational
families, most notably the high-selling Anglican-Episcopalian family, accounted for most
indirect ecumenical ties between denominations that only involved other denominations.
However, I also found evidence reinforcing the importance of pan-denominational books
in these informal ties; multiple individual pan-denominational topics had more PGBC
between denominations than all denominations combined. Sales proved an important
factor in the overall centrality of pan-denominational mediators; controlling for sales
showed that on average, denominational and pan-denominational titles are about equally
likely to mediate on a per-purchase (rather than per-title) basis. Even here, though, the
importance of exploratory analysis allowing for theoretical and empirical complexity is
reinforced. Sales was not a clear predictor of which topics within denominational or pandenominational types had high Partial Group Betweenness Centrality. Topics like Church
Leadership were highly central as mediators while the higher-sales Christian Fiction
played very little role in connecting denominations. Finally, Chapter 4 explored one more
way to combine its methods with those of Chapter 3 to test hypotheses, reinforcing in the
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process how important it is to consider the role that specific topics might play in the
network of individual consumers.

Culture and consumption

Turning now to address the strengths and limitations of this research for distinct
subdisciplines, I start with sociology of culture and the related sociology of consumption.
My finding suggest that sociologists of culture should continue to study subcultures and
cultural homogenization but avoid essentializing and over-generalizing these areas.
Researchers at the cores of these agendas recognize their complexity. Ritzer (2008), for
example, writes at length about circumstances in which McDonaldization is unlikely to
occur and why. On the whole, however, both areas remain more focused on clear case
studies where boundaries or mass influence are dominant stories than on the many ways
in which boundaries are porous or adaptive in practice.
Two practices could help move this needle. First, subcultural studies in particular
could benefit from an increased focus on the subcultural lives of everyday people and the
constellation of groups and subcultures they belong to, perhaps turning to Mead (1967
[1934]), Stryker (2002 [1980]) or Burke and Stets (2009) to provide theoretical and/or
empirical systems of studying multiple identities and cultures.
Second, sociologists of culture and consumption should have been among the first
to embrace big data produced through online interactions. Big online data, whether it
comes from Twitter posts, Instagram photos, e-commerce, the web graph, or something
else, is one of few sources with promise to directly measure who engages with products,
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how and with whom. Engaging big data requires a different set of methods, and a
different model of engagement than aggregate summaries or case studies, but its
directness and applicability should outweigh these concerns. And while big data may be
lower quality on average, careful researchers can find many methods developed
specifically to assess how those quality issues might affect results and, at least in part, to
resolve them.

Religion

Despite some recent methodological innovations (Finke and Bader 2017),
sociologists of religion remain largely wed to a small array of methodological
approaches, such as secondary survey analysis and latent class analysis. Each produces
important insights but relying only on this ensemble limits the number of theoretical
questions that can effectively be answered, even among questions related to assertions of
major theories. This dissertation provides only a small first effort at a different model. In
it, religion and consumption ties are still undertheorized, primarily in relation to a few
agendas most readily tied to networks. Likewise, the analysis centered on only a few
denominations, and in only two of the major U.S. religious traditions, those with the
highest production and distribution levels of denominationally-specific book titles.
Nevertheless, I was able to quantitatively test how inter-denominational
boundaries and ties function in an important type of Christian mass media, books.
Because it addresses a specifically network problem, I focused most consistently on the
idea of denominational exclusivism, an important part of sect-church theory, strict church
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theory, and more generally of religious economies explanations for macro structures of
religion. My findings were largely consistent with what religious economies explanations
would predict but provide richer detail on the complexity of how tension with society,
denominational history, formal ecumenism and demographic association interact to help
produce informal religious connections and shared exposure to ideas.

Network Theory

This dissertation drew heavily on theories of network structure derived from
mathematical and observed empirical properties of social and electronic networks. In I
tested for evidence of bridging, bonding and homogenizing social capital. I drew
inspiration from mathematical models of scale-free networks and the related Preferential
Attachment and Mediation-driven Attachment models to help explain their rise. While
network theory was largely an explanatory tool used to enable discovery in other areas,
my work highlights two important characteristics. First, mathematical models exist that
fit many social and cultural processes and provide tools to test and enhance substantive
theories. Their application here ranged from incidental (converting sales and co-purchase
ranks to estimated volumes) to central (MRQAP and PGBC models). Second and related,
network theory is vital if we are to fully understand culture, religion or any social
phenomenon, because networks are fundamental to the construction of not only our direct
interpersonal contact, but our cultural contact across boundaries, whether through
proximity encounter in nearby geography or completely geographically removed through
exposure to similar ideas in books bought or lent online.
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Data and Analytics

The major data-related achievement of this dissertation is demonstrating multiple
theoretically and empirically fruitful ways to take advantage of the full range of
recommendations in a collaborative recommender network. Previous work on
collaborative recommendations on Amazon and elsewhere featured only a small number
of recommendations per item, effectively collapsing the long tail of potential cultural
connections in favor of a small number of likely very-similar items.
The up-to-100 recommendations per product available through Amazon are
admittedly still only a small fraction of the total range of co-purchased items for many
products, but there would have been no power to perform even the tests used here, even
using a small number of recommendations from a larger number of products. Even as is,
the mean item had 10% or less of their denominational ties outside the denominational
family; removing 95% of the more diverse items would have collapsed variability in
isolation nearly to a constant. A broader critique of fixed choice network data collection
methods has been underway for decades (Holland and Leinhart 1973), but it can be
tempting in the era of big data to ignore the effects of sampling on findings and assume
that more data can substitute fully for quality data.
In the quest to improve data quality, I not only collected data directly from
Amazon, but supplemented that data from crowdsourced, web, administrative, and survey
data sources to provide the most accurate and complete picture possible and enable
comparisons of more than the statistical efficiency of different methods. Data quality and
data quantity are not opposed to one another, but are two sides of the same coin, and as
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more and more data become accessible to everyday researchers, finding ways to
creatively supplement and enhance data big and small will play an increasingly vital role
(Salganik 2017, Porter, Verdery and Gaddis 2017).
Nor do I claim to have taken perfect advantage of the data available to me. Future
analyses could benefit from a more-complete sample of products. Including networks for
all direct recommendations from the products on the bestseller lists, while it would have
increased the volume of data that needed to be downloaded exponentially, is manageable
and could provide more detail on the remainder of ties that didn’t fall within the network
of bestsellers. Are those additional co-purchased items less-popular books associated
with the same denomination or another denomination, more general Christian interest
books, or something completely different. To take one example, Porter and Bader (2017)
found the network of a popular book on bigfoot contained sasquatch car freshener, among
other items. Christian kitsch (Spackman 2005) is considered by some an important
evangelical tool and may have been in some of the networks contained in this data.
Future analysis could also benefit from longitudinal analysis, including a wider
variety of topics, taking advantage of more information on the books themselves (such as
publication dates), including or comparing other formats, making more use of keywords,
and additional supplemental material. Each successive broadening, however, brings a
concomitant rise in the complexity of theory-driven empirical analysis. When methods,
such as ERGMs and stochastic actor-oriented models are available, they can be used to
harness and simplify some of the complexity, but a great deal remains to be done.
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Network Methodology

The models above are not the only approaches available for network-like data,
depending on the structure of data and hypotheses. I used hierarchical random effects
models, network regression models, and network centrality to start to answer my
questions. One key subset of model I did not explore here is geographic weighting and
network models; chapter 3 approximates this with cosine similarity measures across
counties, but those measures are crude and didn’t account for the proximity of
neighboring counties or states at all.
Partial Group Betweenness Centrality proved useful for both exploratory and
explanatory purposes, but going forward, should be further developed to validate it and
increase its range of utility. The first step to broader use will be to adapt and standardize
code to simplify implementation by others and increase the efficiency of this
computationally-demanding procedure. PGBC can be applied elsewhere to enhance
studies of connections and diffusion and, where data exist, complement outside relational
data. Likewise, other forms of generalized betweenness such as those discussed in the
chapter should be studied to learn more about common properties and useful situations
when they might perform better than standard node- or group-level measures.

Conclusion

A major hope of this work was to demonstrate the potential advantages of
combining big data, mathematical models and theoretical approaches to ongoing debates
in sociology. This kind of work is most effective when done collaboratively, as it draws
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on a variety of skills and knowledge that are rarely together in one individual and benefits
from the creative play of people from multiple perspectives.
Religious groups are not independent, nor are they subsumed by their religious
tradition. Each denomination or family brings its own unique constellation of beliefs,
values, and history and interacts with others (or not) in ways that might seem
idiosyncratic. However, much of the difference in how groups are informally tied to one
another can be explained with the help of network theory and methods. If there is one
message this work has reinforced it is this: understanding the richness and connectedness
of cultures and ideas in our world requires a richness of connection between different
theories, methods, disciplines, and ideas.
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Appendix

Technical Reference on Data and Methods
This dissertation is one of a growing number of studies using big social data.
Because these data are complex, the size of data sets is large, and because they arise as
by-products of public or online activity rather than being intentionally created for the
purposes of research, responsible analysis requires close attention to both the structure
and the origins of the data (Lazer et al. 2014; Bainbridge 2014). This appendix is
structured in three sections. The first section provides an overview of co-purchase data,
its history, usage and challenges, as well as details of the specific process by which data
were collected and extracted. The second section provides detail on the construction of
co-purchasing and related variables, the assumptions underlying those decisions, and how
that may affect analysis. After providing necessary background, the final section provides
technical detail on the derivation and calculation of Partial Group Betweenness
Centrality, a new generalized measure of group betweenness used in Chapter 4.

Collecting and Structuring Online Co-purchase Data

Amazon pioneered a recommendation algorithm, known as item-to-item
collaborative filtering, which has since been adapted by many e-commerce sites but is
most conspicuous in the “Customers who bought this also bought” feature embedded in
product pages across Amazon family sites (Linden, Smith and York 2003). The algorithm
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polls a database of past Amazon purchases by all users and recommends those most
frequently bought by the same customers, without account for the present user’s other
preferences or any other complicating factors. This approach is computationally efficient
for the seller 7 and still effective at locating items a viewer of a given item may also find
interesting. Other algorithms are also used by Amazon, including ones which account for
past behavior of the user, but the base algorithm is remarkable in its interpretability.
On each product page, Amazon displays up to 100 of the items most commonly
purchased together with a product, in descending order of frequency. For electronic
content, including Kindle e-books, digital audio and video, and downloadable software,
recommendations are restricted to items in the same format. Physical items will
recommend any category of item (audio, video, books, clothing, etc.) but will only
recommend physical purchases. Within the books category, then, there are four
recommendation classes: physical books (primarily print or CD), paid Kindle e-books,
free Kindle e-books, and Audible.com audio-books. Bestseller lists, updated hourly, list
100 top items in overall sales and in any number of nested sub-categories and are
available for all books (including print and electronic formats) or separately for paid
Kindle, free Kindle, or Audible.
While the underlying customer databases are unavailable to external researchers,
researchers can use data scraping tools to collect both basic information on each product
(e.g. title, author, topic, sales rank, publisher, and publication date) and a list and ranks of

7

Maximal efficiency and optimal page load time require the recommendations to be calculated from an
offline database and periodically updated and embedded into the product page rather than dynamically
updated each time a user opens a product page (Linden et. al 2003). This introduces some latency into the
recommendations, but recommendations are still updated at least hourly for popular products.
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frequently co-purchased items. From this, a network of books can be constructed, where
each edge (recommendation) represents a pair of items frequently purchased by the same
customers or equivalently, some number of individual shoppers who chose to buy both
items.
This type of data may only capture a small proportion of individuals, particularly
in studying the consumption of cultural items pertaining to a specialized topic such as
religion, but it has distinct advantages over randomized national surveys and surveys or
statistics from places of worship. First, the scale of the data is impossible to match in
survey data and the detail is correspondingly difficult to match in administrative data
from religious organizations. Although it impracticable to capture every one of the
millions of items in the Amazon database using data scraping before the network has
evolved significantly (Rasti et al. 2009), datasets can easily comprise tens of thousands of
ties between thousands of books, yet be collected in a single day by a single investigator
with no special equipment except a personal computer, open-source software, and an
internet connection. Such data allows the meso-level, i.e. the social structure, to be
investigated directly, rather than extrapolated from higher or lower-level properties.
Again, because we do not have lists of what individual customers bought, conclusions
about individual level processes must remain somewhat circumspect, but cultural
connections between ideas and groups can be uniquely illuminated.
Co-purchase data have been collected and studied before. Two large data sets
with co-purchases are available through the Stanford Network Analytics Project
(Leskovec et al. 2007; Yang and Leskovec 2015), but published application has been
limited to studies of online marketing and computer algorithms. The Stanford data are

160

also limited to the top five outgoing co-purchase recommendations per item. Valdis
Krebs has illustrated the potential of co-purchase networks for understanding the
audiences of individual books (Eakin 2004; Krebs 2003, 2008), but I have not located any
instances where large-scale co-purchasing networks have been used in a sociological
study. In part, this is because few sociologists are trained in methods of collecting and
analyzing massive network data, but it also reflects a hesitancy on the part of network
researchers to use incomplete data.
In social network terminology, the user-facing data that can be collected
represents one mode of the bipartite network of users and items (Breiger 1974). Unlike in
a single-mode network such as friendship ties, certain edges are impossible in a bipartite
network. For co-purchasing, the only tie between books is indirect (via purchasers) and
the only tie between people is indirect (via the books they purchase). Many studies (e.g.
Davis et al. 1941) have relied on projections of a single-mode, including previous copurchase studies (Yang and Leskovec 2015). The social network research community has
recognized for some time, however, that that the inherent data loss can lead to biased
results if using procedures designed for single-mode networks (Li et al. 2014; Borgatti
2012).
Intuitively, this limits the ability to draw conclusions beyond the dyadic level.
You may know which two books are most frequently bought together with book a but it
provides no information on whether all three were bought together, or whether the
customers for each of the co-purchases with book a were entirely different sets.
Furthermore, path lengths longer than two are difficult, if not impossible, to interpret. A
path of length ka,b =1 is a measured co-purchase tie of books a and b. Length ka,b =2
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represents two items which were both bought together with a third book c, but not
directly with each other.8 Book c then represents a body of shared knowledge, exposure,
or interest for readers of a and b, and thus a potential point of cross-denominational
contact. At length three, the most that can be concluded is that readers of a have an
interest c that shared something in common (i.e. had shared readership) with a fourth item
d which is an interest of readers of b. The complexity and tenuousness likewise increase
with each additional step. Chapters 2 and 3 take only dyadic data (i.e. path length 1) into
account; chapter 4 extends to paths of length 2, but is intentionally circumscribed in the
conclusions it proposes to make.
To perform without bias, most network procedures require special bipartite
adaptations that take either the affiliation matrix (the ties between each person and each
item or event) or the dual projections (the item by item and person by person matrices) as
their input (Everett and Borgatti 2012; Jasny 2012; Latapy et al. 2008; Tutzauer 2013).
Given the goal of integrating the networks with supplemental data on books and
denominational families from a variety of sources, care will be exercised to circumscribe
claimed conclusions in each chapter based on the technical limits of the data. Below, I
will discuss in turn, the technical specifications and collection procedures of the network
to be used, the other data and its origins, and the methods used in each chapter.
I use data and recommendations from the top 100 bestselling paid Kindle ebooks9 in each of eight Protestant denominational families and nine denominationally

8

Note that a and b are likely to have been purchased together at least a few times, but if there is no
measured path of length 1, neither fell within the 100 most frequently co-purchased items of the other.
9
None of the methods I use is strictly dependent on having only one component, so it would be possible to
use overall bestseller lists. To do so, however, would introduce complication as the number of books in
each denominational family’s subsample in each component (print or Kindle) would vary. The most
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neutral subtopics of “Christian Books & Bibles.” The denominational families represent
the full set of Protestant Christian groups with equivalents in the 2010 U.S. Religious
Census. The topics, which are used only in Chapter 4, are intended to represent a wide
range of subtopics of which might bridge denominations. In two cases, Amazon
distinguishes multiple categories in the same denominational family; for each of these, I
combine the two topics and retain only the top 100 books in overall sales rank. Books
listed under more than one topic by Amazon are recoded as the topic in which they are
most highly ranked among those included in the dataset. All data were collected in
December 2014.
Sampling methods have been developed for web-based linking data (Kurant et al.
2011) but the primary goal of this study is not to produce a random sample of the ties
between books on Amazon, but to analyze the most common points of overlap between
denominational families. Restricting the sample to 100 bestsellers per group provides a
variety of titles, while still focusing on the most salient connections. For purposes of
analysis, only ties to other books in the analytic sample are retained, resulting in a sample
of up to 1700 books (100 per topic) and up to 100 co-purchased items per sampled book.
The actual sample is somewhat smaller because some books are listed in multiple topics
and some lack any in-network ties, preventing the calculation of all outcome measures.
Examining whether any findings hold for the long tail (Fenner et al. 2010) of lessfrequently purchased books is an important question, but one that would require different

popular books would also be represented twice, in both print and electronic versions, leading to
collinearity. In the event of concern that using Kindle books biases results, the procedures can be repeated
with matched samples of Kindle and print books (e.g. both editions of the same book) and compared.

163

methodological approaches and more caution, as co-purchases are more prone to random
fluctuation when overall sales are lower (i.e. the central limit theorem).
From these raw data, I constructed a valued symmetric network of co-purchases,
with link weight equal to the co-purchase volume of the pair of books.10 To do so,
requires two steps. First, overall sales ranks on Amazon’s website were transformed into
relative sales volumes using the known power-law distribution of book sales on Amazon
(Fenner, Levene and Loizou 2010). This sales volume is expressed as a proportion of
total book sales volume rather than a rank. Because co-purchase volumes for a pair of
items are definitionally identical but the relative rank of co-purchase frequency varies
based on overall sales and the structure of the network, I can also calculate the relative
frequency of co-purchase for each pair of items in the main component of the network as
a standardized measure of co-purchase that does not treat ranks as equivalent for items
with different overall sales. More detail is provided on variable construction in the
following section.
Other network-based measures were calculated and used throughout the chapters
at both the book and denominational family level, always adjusted to be consistent with
the co-purchase volume weights for ties. Instead of degree being the number of other
books a book is tied to, it represents the estimated total co-purchase volume with other
books in the network. Group means for sales and co-purchase volume are used to adjust
for differences between denominational families in the popularity and connectedness.

10

Past analysis of co-purchasing data has universally treated it as directed, because rankings differ based on
the popularity of the two books and the specialization of their audiences. The network is by definition
symmetric, however, as it uses only the frequency two books are bought together. Note that while the
underlying meaning of this type of recommendation is symmetric, marketing itself is directed (Leskovec et
al 2007).
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This overall approach to data has important strengths compared to traditional
approaches. It allows for direct measurement of quantitative consumption data, not only
as total sales or consumption but as relationships between consumption of distinct items.
It allows for large samples to be gathered quickly at low cost and is highly flexible. Using
networks allows for different questions, particularly concerning group and genre relations
in religion and culture. There are, however, important limitations that must also be noted.
The sampling of both books and co-purchases is truncated. I rely on Amazon for topical
classification. As discussed above, there are no records of individuals and their total list
of purchases, the order in which items were purchased, or whether some of those
purchases were intended for others.11 There is no measure of actual consumption
(whether a book was read, and how thoroughly), although this is no less true of survey
data on preferred genres or artists (Lizardo 2014; Bourdieu 1984) and e-books offer for
the first time the ability for the seller (Amazon) to track when and how books are used by
purchasers. Finally, the sales and co-purchase volumes used in my analyses are estimates,
and although based on known mathematical properties, estimates are prone to error if
those properties change notably, for example in the distribution of sales by sales rank.

11

Limiting to Kindle purchases mitigates the last concern somewhat, as Kindle books are tied uniquely to
the purchaser’s account and have only limited capacity to be lent or gifted.
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Construction of Variables and Assumptions

The volume of both sales and co-purchases can vary widely between items or
item pairs. Analyzing raw numbers of items or recommendations within and between
groups only provides the most basic outline of the actual associations of interest or
exposure that are taking place across groups through patterns of co-purchase and, by
assumed extension, co-purchasing.

Sales and Co-purchase Volume

To approximate as closely as possible overall patterns of co-purchasing in the
population of US Amazon users, both the overall sales rank of each item and the copurchase rank of each item pair are estimated using the following method. 12
Ordinal sales rank out of all physical items on Amazon’s US portal (r) is provided
on product pages for all products. I standardize r to a measure of relative total sales
volume (sr) for item with sales rank r using a long-tailed Zipfian distribution of frequency
against rank with exponent 1/(-1) and =2.148113 based on Fenner, Levene and Loizou’s
(2006) generative model of Amazon sales:

12

Certain categories of items, including most downloadable digital content such as Kindle ebooks, Audible
audiobooks, and Android apps have discrete ranking systems and are not displayed with sales ranks for
physical items, nor are physical items included in the collaborative recommendation system for those items.
Although they frequently appear in bestseller lists, I exclude them from analysis here due to the nonoverlapping recommendations and the incomparability of sales ranks. The resulting datasets are comprised
almost exclusively of books in print and books on other physical media (such as audiobooks on CD). The
procedures described here could be applied equally to any set of items classified in a single ranking system
and all eligible to be recommended as co-purchases.
13
Other values for  have been proposed by Brynjolfsson, Hu and Smith (2003) and Chevalier and
Goolsbee (2003).
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𝑠𝑟 =

1
1
𝑟 −1

=

1
𝑟 0.8710

(1)

sr represents the estimated ratio of sales volume of item r to the sales volume of
the highest-selling item on the site (r=1) Unlike an absolute proportion of sales, this
relative measure is insensitive to the total number of items on the site, provided the slope
parameter  is well-specified.
Copurchase rank (rij), the rank-ordered frequency with which each item i is
purchased together with each other item j (more complete description of the algorithm in
Linden, Smith and York 2003) is provided for all ranks rij <=100 using recommendations
in the “Customers who bought this item also bought” region of the product page. While
rij has a theoretical maximum of one less than the total number of items on the site, its
values in any data collected from the Amazon website are bounded by the maximum
recommendation list length of 100 co-purchased items.
I standardize rij to a measure of relative co-purchase volume (cij) related to all
items bought with item i using an adaptation of formula (1):
𝑐𝑖𝑗 =

1
1
𝑟𝑖𝑗 −1

=

1
𝑟𝑖𝑗 0.8710

(2)

Formula (2) assumes that co-purchase rank distributions follow a similar longtailed pattern to overall sales volume. Given that items bought together may not be
related, or even intended for the same person (in the event of gifts or family members),
there is some justification for the distribution of co-purchase frequency taking a longtailed (>2) Zipfian form. Lacking empirical evidence for the magnitude of the slope ()
parameter, I use the value from (1) as a best estimate.
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As with sr, cij is expressed relative to cij for rij =1 and represents the estimated
ratio of co-purchase volume of item j with item i to the volume of co-purchases of item i
with the item most frequently bought with it. Unlike sr, cij is interpretable only with
reference to a specific item i, thus absolute volume cannot be compared directly between
different recommender items.
To circumvent this, I combine sr and cij to estimate an overall relative co-purchase
volume Vij for items i and j by multiplying sr by cij:
𝑉𝑖𝑗 = 𝑠𝑟 𝑐𝑖𝑗

(3)

𝑉𝑖𝑗 approximates the co-purchase volume of i and j relative to the estimated
volume of co-purchases of the the item with sr=1 and cij=1 rather than tied to item i. It is
thus comparable across all i.

Adjusting for non-exclusive categories

Amazon’s site allows for the association of a single item with multiple product
categories. Thus, it is necessary to explicitly specify how categories are assigned for a
given analysis of the relationship between categories of items.
For this paper, products were sampled using a saturation sample of the top 100selling books in each category of interest on a given day. Decisions about inclusion and
classification are made using the following process:
a. Categories which are assigned by Amazon to a product but not included in the
sample specification, or for which the product was not listed in the top 100 items
at the time of data collection, are removed.
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b. All categories that are not directly relevant according to the research hypotheses
are removed.
c. In instances where multiple sampled product categories are theoretically
equivalent according to the research hypotheses, each set is combined into a
single consolidated category, and only the 100 products with the highest sales in
the new category are included (to maintain balanced categories in the sample).
d. Products with no remaining categories are removed from the sample.
e. For all products where only one remaining category of interest is associated with
the product, the product is assigned a value of 1 for that category weight and 0 for
all other category weights.
f. For items associated with multiple relevant categories, the category in which the
product was most highly ranked (on the bestseller list) at the time data were
collected is assigned a value of 1.
This approach assigns a product to whichever relevant category in which it is
ranked most highly. However, because sales are assigned to products and not categories,
the sales volume used to calculate ranks is identical for a single item across all categories.
The result is that products would be almost exclusively assigned to the relevant category
they are associated with which has the lowest overall category sales and in which, thus, a
product with a given sales volume is likely to rank more highly.
An alternative approach that constructs category weights leads to a product being
primarily assigned to the category most frequently associated with it by other customer
purchases. This too is an imperfect approach, as overall category sales volume will lead
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to higher co-purchase volumes under assumptions of random selection of co-purchases
and this measure may therefore favor categories with higher overall sales for items not
strongly associated with one primary category. The simpler approach was preferred in
this research in order to simplify reporting and interpretation.

Generalized forms of betweenness centrality

Betweenness Centrality

Some of the earliest formal definitions of network centrality (e.g. Bavelas 1948)
focused on the number of alters a person (or communication “cell” in Bavelas) was
directly tied to (degree). The potential importance of the intermediary actors linking
dyads together was recognized within a few years as “stress” (Shimbel 1953). When
betweenness was first formally quantified by Anthonisse (1971) as “rush,” the results
caused an immediate political stir, having suggested that bank executives were more
central to the power structure of The Netherlands than members of Parliament (Freeman
2004:117).
The basic idea underlying both Anthonisse’s rush and Freeman’s (1977) nowstandard betweenness centrality is to quantify the prominence of a given node in the
collection of shortest paths between other nodes. This builds off the observation that in
communication networks, a node can have relatively low degree (few direct ties) but be
connected to otherwise disconnected areas of a network and thus control key channels for
the flow of information between groups.
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The most commonly-used network betweenness measure, shortest-path
betweenness (Freeman 1977), is node-level, as are other common measures including
flow betweenness (Freeman, Borgatti and White 1991) and constraint (Burt 2009). While
Freeman’s measure is more general and thus applicable to a wider variety of problems
than flow or constraint, all three summarize the betweenness of a given node across all
geodesic paths but fail to account for structural similarities across members of the same
group or allow for the explicit consideration of theoretically relevant groups as a unit.
Raw shortest-path betweenness is measured as the sum across all pairs of nodes
not i of the proportion of geodesic (shortest) paths node i lies on. Formally, for given
node i of a graph with vertex set V with g(u,v) equal to the number of geodesics between
nodes u and v and gi(u,v) equal to the number of geodesics between u and v that pass
through i), betweenness centrality of node i is equal to:
∑𝑢<𝑣:𝑖∉[𝑢,𝑣]

𝑔𝑖 (𝑢,𝑣)

(4)

𝑔(𝑢,𝑣)

Betweenness centrality is frequently standardized based on the theoretical
maximum value of 1 that would be attained when each non-i node is incident to only a
single edge connecting it directly to node I (e.g. a star graph with i at its center). Such
standardization, for a graph with n nodes, requires dividing raw values by the maximum
number of geodesic ties in a fully connected graph, the quantity

(𝑛−1)(𝑛−2)
2

. Because all

values are adjusted by the same denominator, standardizing does not affect betweenness
values relative to each other; it merely changes the metric from total weighted geodesics
to the proportion of possible weighed geodesics.
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Group Betweenness Centrality

Everett and Borgatti (1999) were among the first to propose group-level measures
of betweenness centrality as a solution to these limitations. 14 Their Group Betweenness
Centrality (GBC), designed to measure “the proportion of geodesics connecting pairs of
non-group members that pass through the group,” has been widely used along with the
ensemble of other group centrality measures in the paper (counting over 500 citations)
and is implemented in UCINET (Borgatti, Everett and Freeman 1999) and Python (Puzis,
Elovici and Dolev 2007). Everett and Borgatti’s (1999) mathematical definition is below:
Let C be a subset of a graph with vertex set V. Let gu,v be the number
of geodesics connecting u to v and gu,v(C) be the number of geodesics
connecting u to v passing through C. Then the group betweenness centrality
of C denoted by CB(C) is given by
∑
𝑢<𝑣

𝑔𝑢,𝑣 (𝐶)
𝑢, 𝑣 ∉ 𝐶
𝑔𝑢,𝑣
(5)

Adapting this formula to be consistent with our notation, the group betweenness
of group C, gc(u,v) being equal to the number of geodesics between node u and v that
pass through one or more nodes contained in group C is:
∑
𝑢<𝑣:𝑢,𝑣∉𝐶

𝑔𝐶 (𝑢, 𝑣)
𝑔(𝑢, 𝑣)
(6)

14

Group betweenness centrality should not be confused with group betweenness centralization (Freeman
1979) which summarizes the level of heterogeneity in node betweenness across an entire network.
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Raw GBC can be standardized based on the theoretical maximum when all edges
are incident to the group for a graph with n total nodes containing group C with c nodes,
by dividing raw GBC values by the quantity

(𝑛−𝑐)(𝑛−𝑐−1)
2

. Unlike node betweenness,

standardized GBC is affected by group size as each vertex in C decreases the number of
potential u,v pairs. Standardization is thus important for reliable group betweenness
results, particularly when group size varies widely.
Like the group flow centrality also described in Everett and Borgatti (1999), GBC
is a partial hybrid of a standard node centrality measure and a collapsed node centrality
measure where each group is treated as a single node. By excluding paths that originate
or end in a group, Everett and Borgatti’s measures help eliminate the influence of withingroup mediation, particularly in graphs with low edge density and fewer large cliques.
They strike a balance by aggregating geodesics to a group level without aggregating the
nodes themselves into a single super-node for each group.
Outside the trivial case of a two-group set however, group betweenness centrality
lacks a means to summarize which groups are connected by another group. All classical
betweenness measures, including group betweenness centrality, locate key players who
connect the network, but fail to answer whom they connect. To answer the whom requires
additional assumptions that groups are discrete and nonoverlapping. Everett and Borgatti
avoid this assumption by treating all nodes outside the group as independent/ungrouped,
and therefore have no problem quantifying the group centrality of overlapping cliques,
for example. If groups are nonoverlapping, however, it is possible to decompose the
geodesics included in group betweenness based on the groups in which they originate and
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terminate. I have termed this decomposition Partial Group Betweenness Centrality
(PGBC) and describe a general implementation of it below before discussion additional
details of the implementation in this dissertation.

Partial and Generalized Group Betweenness Centrality

PGBC resembles GBC computationally, but with the addition of persistent
groupings. It is designed to help answer the question of who is being connected by nodes
in each group.
Let C1 to Cn be nonoverlapping subsets of a graph G with vertex sets V 1 to Vn
such that all vertices in G belong to one and only one vertex set. For each group, the
PGBC procedure produces an n x n output matrix MCi with cell MCi(U,V) equal to the
PGBC of subset Ci between subsets U and V.
Formally, assume gCi(u,v) denotes the number of geodesics between a given node
in group U and a given node in group V passing through group i (U,V≠i). The PGBC of
Ci between groups U and V, is given by:
∑
𝑢,𝑣

𝑔𝐶𝑖 (𝑢, 𝑣)
𝑔(𝑢, 𝑣)
(7)

Because PGBC is defined only for geodesics both originating and terminating
outside Ci, all cells in both row i and column i are equal to 0. Diagonal cell MCi(J,J), j≠i,
represents PGBC of Ci for all geodesics between dyads of vertices in group J, e.g. the
proportion of all geodesics between dyads in j that pass through group i. Off-diagonal
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cells can be interpreted similarly. MCi(J,K) represent the proportion of geodesics between
vertices in Vj and Vk that pass through group Ci. PGBC is a pure decomposition;
therefore the cells of MCi sum to Everett and Borgatti’s GBC. Calculating PGBC for an
entire graph returns n matrices and can be achieved with only a modest increase in
computational cost over GBC.
The equation above assumes that PGBC is being calculated on a non-directed
graph. Thus for each MCi, MCi(J,K) and MCi(K,J) are identical. The extension to a directed
graph is mathematically trivial and, when data allow, produces results that are consistent
with interpretation of PGBC as a measure of prestige or roles in network diffusion
processes.
Consistent with betweenness centrality and GBC, PGBC can be standardized as a
proportion of possible geodesics. In this case, the denominator by which each cell would
be divided by is related not to the size of the graph or the mediating group but only the
sizes of groups J and K:

𝑛𝐽 𝑛𝐾
2

. Raw PGBC, like raw betweenness and raw GBC, is in the

metric of number of geodesics. Standardized PGBC is in the metric of the proportion of
possible JK geodesics, with a maximum of 1 when all (j,k) dyads are connected only by
geodesics that pass through i.
A weighted PGBC can also be calculated using arbitrary edge weights by
multiplying weights by the raw proportion of geodesics for each dyad that would be
added prior to standardization. Standardization would then be based on the sum of the
products of weights. Potential uses for a weighted PGBC include co-purchase or
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exchange volume (such as email) data, when interested in how information flows through
individual groups between others.
More generally, one can consider a family of possible generalized betweenness
centrality structures that can be described and implemented based on key technical
decisions. Depending on the structure of the data and hypotheses, there are at least three
of these additional factors that can be varied in the design of group betweenness
measures: path lengths, relevant out-groups, and relevant in-groups. Maximizing the
theoretical and empirical utility of group betweenness will require more systematical
consideration of both how varying these properties affects the measures and how to
simplify the specification and computation of generalized betweenness centrality. In this
dissertation, I demonstrate only a single implementation, that relevant to the chapter in
this volume on religious bridges, describing and justifying each of the three decisions
within the text of Chapter 4.
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