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Abstract

This dissertation investigates the reciprocal relationship between micro-level
beliefs and behaviors involving identity categories and macro-level features of social
structure. Chapters 2 and 3 explore how social psychological processes intersect with
persisting network exchange structures or environmental shifts to shape the beliefs or
behaviors of embedded actors. Chapter 2 uses original survey data to investigate how
beliefs about occupations shifted shortly after the Covid-19 pandemic began, and finds
these belief changes persist into the following year for occupations made salient as the
pandemic began.

Chapter 3 presents a novel experiment that assigned participants to exchange
networks with different structures and identity compositions. The findings show that (a)
persisting network arrangements effect pro-social behaviors in a similar way regardless
of whether the networks contain actors with homogeneous or heterogeneous social
identities, and that (b) interacting with dissimilar others over an extended period of time
increases an actor’s trust behavior toward unmet members of the out-group identity.

Chapter 4 extends insights from the previous chapters. The results of an agent-
based computational experiment show that initial network arrangements can enable

transitive tie formation between dissimilar others — shaping the macrostructure of the
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network and emergence of homophily, not merely the beliefs and behaviors of the actors

within them.
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1. Introduction

The studies in this dissertation investigate how macro-level features of social
structure may shape, and be shaped by, individual-level beliefs and behaviors involving
social identities. Each study tests or extends ideas in social psychology, culture and
cognition, and network theory to assess three interrelated lines of inquiry: how a
person’s beliefs about social identity categories can emerge or change when they are
placed in particular cultural contexts or network structures for an extended period of
time; whether changes to these belief changes impact the way people behave toward
people from dissimilar social category groups outside of the contexts that caused belief
changes; and the extent to which behaviors toward and beliefs about others may in turn
influence the structure of social systems.

My dissertation chapters contribute to central topics in sociological research on
the plausibility of changes to durable cultural beliefs, the problem of social order in
diverse social systems, and the ways that social structure may reciprocally reinforce and
potentially change individual-level behaviors and beliefs. At the same time, these basic
questions are important for understanding the key determinants of (and opportunities
for intervention) of patterns that are often seen as social problems in modern society.
What people believe about a social category (such as an occupation, a racial group, a
gender identity, or a political party affiliation) affects how they interact with the people

who they see as members of different categorical groups, whether they choose to be



cooperative or generous when doing so, and the likelihood that they will form lasting
ties with each other. These beliefs and behaviors, and the structural contexts that
facilitate or inhibit their enactment, are the micro-level building blocks of contemporary
social issues that emerge as macro-level patterns of racial segregation, gender inequality,
and political polarization. As such, it is important to develop evidence about
mechanisms that influence beliefs and behaviors enacted through social categorization
in order for programs, policies, and social interventions that aspire to impact matters of
cohesion and interaction between dissimilar groups of people can realize their desired
outcomes.

My first study (Chapter 2) asks whether cultural beliefs about occupations
changed during the Covid-19 pandemic — a time of major dislocation in American social
and economic life. In particular, I evaluate whether dynamics in meaning are different
for identities classified as “essential occupations” during the pandemic, and identities
that were significantly more salient in cultural discourse (based on Google Trends data)
in the first three months after the pandemic began in the U.S. I administered surveys to
collect quantitative data on cultural beliefs drawn from Affect Control Theory (ACT) -
evaluation, or goodness; potency, or powerfulness; and activity, or liveliness — about
occupations measured shortly before, a few months after, then nearly one year after the

outbreak of Covid-19 in the U.S.



Treating the pandemic as a persistent and transformative shock that displaced
many people from their typical relationship to the institution of work, I use a linear
mixed modeling strategy to estimate meaning changes across all three waves, and to
explore whether meaning changes were different in magnitude or persistence for
essential or salient occupations compared to other occupational identities. I find that
evaluation and potency ratings of occupations decline at the beginning of the pandemic,
but rebound over the longer term — a pattern that fits a “control model” of stable cultural
meaning. At the same time, I find a different pattern for occupations that became more
salient in the first three months after the pandemic began (based on Google Trends data)
— a pattern indicative of an “updating model” of dynamic cultural meaning. These
occupations were broadly protected from declines in evaluation that occurred shortly
after the pandemic began. Longer-term differences for salient occupations persisted in
both evaluation and potency meanings in the third survey wave, almost a year after the
outbreak.

The results of this study augment contemporary discourse in cultural sociology
about cultural beliefs and their stability in adult populations. While recent work
emphasizes how uncommon it is to observe changes in the beliefs of adult individuals,
my study of the Covid-19 pandemic as an unsettled time suggests that, to truly

understand belief change, researchers should collect data around specific environmental



changes that make systematic retooling about salient cultural objects cognitively
plausible.

My second study (Chapter 3) builds on this idea, looking to repeated network
exchange structures as persistent contexts where people may develop different
orientations toward interaction partners from different social identity groups. This study
investigates how both the structure of a repeated exchange network and information
about the identity group membership of their interaction partners (two well-known
determinants of pro-social behavior) combine to shape cooperation and emotions
toward others — both their ongoing social ties within their repeated exchange networks,
and future unmet actors with whom they play a one-shot trust game. The study asks
two fundamental questions: first, how do exchange structures and identity information
combine to produce different levels of cooperation in repeated exchange? Do social
structures that make individual contributions indistinguishable and facilitate a sense of
shared responsibility produce higher levels of cooperation even when identity
information allows for decisions to be patterned by in-group bias, or do certain identity
information conditions undermine the “jointness” predictions linking exchange
structure to cooperation frequency in social psychology? Second, do people in diverse
repeated exchange networks behave more pro-socially toward out-group interaction
partners outside of their network — or do people learn to find people from different

social identity groups more trustworthy?



Leveraging a theoretical tradition known as the Affect Theory of Social Exchange
(ATSE), the study in Chapter 3 involves a factorial experiment to assess the effect of
different exchange structure features on cooperative and affective commitments that
emerge in triads containing people with different social identities. Participants in the
experiment were randomly assigned to salient social identity categories through a
minimal group task. To manipulate the structural features of exchange networks, I
assigned participants to play through three phases of repeated exchange in either a
productive, reciprocal, or generalized network exchange structure. To manipulate each
participant’s exposure to different salient social identities, they were randomly assigned
to a network that contained interaction partners with either homogeneous, mixed, or
unknown social identities. Each of the three phases would then conclude with a one-shot
trust game, where participants were paired with an unmet other of their the same or
opposite identity group, and sent or returned points as measures of trust and
trustworthiness.

I find that, when embedded in repeated exchange networks, people cooperate
differently based on both the type of repeated exchange network structure in which they
are embedded and the identity information about their interaction partners. Within each
type of exchange structure, significant differences exist in the emergence of cooperation
between actors embedded in homogeneous social identity and diverse social identity

triads. These results also replicate prior scholarship in ATSE: the theory’s classic



predictions about differences in the degree of cooperation between each network
exchange structure type are robust to all social identity information conditions, and the
inclusion of identity information does not moderate or suppress this powerful structural
effect.

Results from the trust games that followed each phase or repeated exchange in
the study show that people behave more pro-socially toward unmet out-group others
after encountering people from their out-group in their previous repeated exchange
network. While actors trust (i.e., send significantly more monetary units) unmet in-
group others marginally more than out-group others, actors find unmet others who do
not share their social identity more trustworthy (i.e., return significantly more monetary
units) immediately after participating in a phase of repeated exchange with diverse
identity composition, compared to participating in a prior homogeneous-identity phase.
Moreover, these participants find unmet dissimilar alters significantly more trustworthy
than unmet same-identity alters. The results show that the network structure of social
exchange affects levels of cooperation and affective attachment even in the presence of
diverse social categories, while shared social categories themselves directly and
positively affect the degree of cooperation in repeated exchange networks. The results
also show that prior exposure to repeated exchange in diverse groups can have a
significant positive impact on the trustworthiness behavior between people from

different social categories. In other words, a persistent structural context that exposes



people to people from a dissimilar social identity category can have a positive impact on
cooperation and trustworthiness toward members of a relative out-group more broadly
— even members of the outgroup that a person has not yet met.

The study in Chapter 4 builds on the first two studies with a more applied
question: how might an organization manipulate its initial structure to minimize
segregation along social identity categories? Prior research indicts in-group preferences
and the principle of “triadic closure” — people preferring to become friends with the
friends of their friends — intersecting with features of already-segregated networks in the
(re)production of homophily in social systems. Top-down empirical studies of network
ecology show that homophily in organizations is lower when the environment is
structured in ways that encourage people to interact with dissimilar others, but these
studies are constrained by limitations: without experimental manipulation, observed
organizational networks are segregated from the outset, and both in-group preferences
and closure preferences are estimated, not manipulated.

As such, the final study in my dissertation models the emergence of homophily
in simulated networks of hypothetical organizations. Doing so allows me to
computationally investigate about how homophily may emerge differently when (a)
networks are not yet patterned by segregation along social categories in their initial
state, and (b) when networks contain connectivity between agents from different social

categories from the outset. By manipulating initial network structure in these two ways,



leaders of organizations would decrease the number of opportunities to form ties that
satisfy an agent’s closure preference while also satisfying their in-group preference, and
increase the number of opportunities to form ties that satisfy an agent’s closure
preference that would result in tie formation with another agent from a different social
identity group. In other words, preventing inheritance of segregated ties and creating
explicit diverse foci should attenuate the emergence of segregation in the network of an
organization.

While Chapters 2 and 3 explore the role of persistent environmental or network
arrangements in shaping individual beliefs and behaviors toward different social
identities, Chapter 4 varies individual behaviors of artificial agents (and their initial
network arrangements) in a simulated network to investigate how preferences for
similar others and the propensity for triadic and focal closure in networks can interact to
produce different levels of homophilous sorting in organizational networks with
different initial configurations. Using an agent-based model, I vary the in-group tie
preferences and transitivity preferences of each agent, and manipulate the initial
configuration of the network to either include or exclude explicit foci in the form of
diverse fully-connected cliques, around which transitivity preferences can lead agents to
be at greater risk for out-group tie formation. Preliminary results suggest that networks
with focal diverse cliques yield less substantial increases in emergent homophily over

time, even in the presence of strong and static in-group preferences.



A concluding section of the dissertation positions these findings as consequential
to scholars attempting to understand and manipulate psychological and structural

mechanisms that contribute to stratification and inequality.



2. Belief Stability and Change in Unsettled Times:
Dynamics in Cultural Meanings about Occupations in a
Pandemic

2.1 Introduction

Social and economic life in the U.S. underwent rapid and dramatic change in
March of 2020. The federal government declared the international Covid-19 pandemic a
national emergency, and many American states began issuing stay-at-home orders and
mandating the closure of non-essential businesses (AJMC, 2020). Employees that could
work from home began to do so; people who worked in non-essential occupations and
who could not work remotely were often unable to work at all. By April, over 23 million
Americans were left unemployed as the unemployment rate increased by 10.3 percent in
a single month to 14.7 percent, the highest rate and largest over-the-month increase since
the Bureau of Labor Statistics began keeping records in 1948 (BLS, 2020). The precarity
of work in form, function, and availability intertwined with a national dialogue and
media coverage about the necessity of essential medical workers, as well as select blue-
collar and service industry occupations.

Did this massive dislocation in the U.S. work force bring short- and long-term
changes to the cultural meanings of occupational identities? A large body of empirical
evidence tends to show that cultural meanings are usually very stable over time (see
Heise, 2010 for a review), and that what cultural change does occur in society is gradual
and driven mainly by population replacement, not individuals systematically retooling
their beliefs (e.g., Kiley and Vaisey, 2020). Yet some theoretical accounts from cultural
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sociology and anthropology — whose purveyors and critics alike clamor for more
empirical clarification — argue that extended periods of social upheaval or substantial,
persisting alteration of the material conditions of an environment may induce systematic
cultural change within individuals embedded in such an unsettled context (DiMaggio,
1997; Swidler, 1986; Lizardo, 2021).

While such “unsettled times” are often ambiguously contextualized in cultural
analysis (Quinn et al. 2018; Strauss 2018), the outbreak of the Covid-19 pandemic
represents an unambiguous and remarkably large shift in Americans’ relationship to the
work institution. Virtually all members of the culture were unable to work as they used
to, more concerned about job stability and unemployment, and bombarded with a
national discourse about labor considered vital to the most basic needs of citizens.
Relationships to the work institution writ large became persistently salient. For some
occupational identities, this persistent salience was not only extraordinary in magnitude
but also accompanied by cultural narratives of unprecedented valorization, financial
concern, or general appreciation. Grocery store workers were braving the “front lines”
and risking exposure to keep the country from going hungry; hair-dressers were unable
to go to work and in need of economic relief, and their former patrons realized that the
value of a good haircut could not be taken for granted.

The outbreak of Covid-19 in the U.S. rapidly induced a set of pervasive cultural
narratives about the precarity of work in general, and the newfound importance (or

particular vulnerability) of certain jobs. This study shows how formal measures of
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meaning for a set of essential and non-essential occupations changed during the social
upheaval surrounding the Covid-19 pandemic, and explores whether differences in
meaning shortly after the outbreak persisted into the following calendar year. Using
survey strategy for quantifying cultural sentiments from a well-established theoretical
and measurement framework known as Affect Control Theory (ACT), I estimate mean
differences in the ways that members of the U.S. language culture score occupational
identities on three psychologically important (Scholl, 2013) and conventionally stable
(Heise, 2010) dimensions of affective meaning: ratings of evaluation (good to bad),
potency (powerful to powerless), and activity (lively to inactive). I collected these “EPA
ratings” data for 650 occupational identities in the fall and winter of 2019-2020, before
the pandemic struck the U.S., and used quota sampling to match the U.S. population on
sex, age, and race/ethnicity, and education. I then collected data for a subset of these
identities — 41 occupations officially designated as essential by state governments and
policy research centers, and 43! non-essential comparison occupations — at two later
points in time after the outbreak began to prompt lockdown orders and novel
employment concerns: first, in June and July of 2020; next, in January and February of
2021.

Using these data, I (1) show how EPA ratings for occupational identities changed

in the short term, (2) assess whether overall EPA changes persist in the longer-term

! Analyses from a previous study using the same Wave 1 and Wave 2 data (Quinn et al., 2022) include 85
identities. The Wave 3 survey included the same 85 identities, but exploratory analyses led to the
identification and removal of ratings for "telemarketer" as an influential outlier.
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survey or revert to pre-pandemic levels, and (3) explore if and how ratings for essential
occupations and occupations that achieved novel levels of salience immediately after the
pandemic changed differently compared to non-essential and less salient occupational

identities.

2.2 Theoretical Background
2.2.1 Culture as Both Stable and Dynamic

Culture is often seen as a set of features or interpretive lenses shared by members
of a group or society, and it tends to change slowly (Goodenough, 1961; Romney, 1991;
Romney et al., 1987). Language, religious beliefs, types of cuisine, or behavioral
tendencies are often considered part of a group’s culture if they distinguish that group
from some other groups and are shared by members of the group.

While cultures and the beliefs they carry change over time, population-wide
changes are rarely considered the result of people changing their views. Ryder (1965)
famously proposed that cohort replacement can serve as a key mechanism for society-
level changes in attitudes, beliefs, and behavioral patterns. This perspective has found
support in many empirical studies where researchers using longitudinal data show that
features of culture can be so stable within individuals that societally held beliefs change
primarily when older members die and younger cohorts with new socialization
experiences replace them (Davis, 1975; Kiley & Vaisey, 2020; Schwadel, 2011).

Yet some theoretical work suggests that population-level cultural belief change

may also occur because individuals in society change their beliefs in a collective way.
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Proposed mechanisms for individually-driven systematic cultural change tend to
involve substantial shifts in a community’s environment or network structure (Swidler,
1986; Lizardo & Strand, 2011; Centola et al., 2018). While students of culture and
cognition often debate whether actors process major environmental changes by either
fundamentally retooling their beliefs or making sense of them in a more discursive way
(Lizardo & Strand, 2011), they agree that substantial environmental change can cause
poor fit between one’s existing cultural beliefs and the conditions of their new
environment.

Hypotheses about transient or durable forms of cultural change are difficult to
test. Environmental changes that may induce either form of cultural change must be
substantial and punctuated enough to lead to noticeable friction between a set of salient
cultural beliefs held by actors within a culture and the realities of their new
environmental conditions, and last for long enough that these moments of friction
cannot be explained away as anomalous. The Covid-19 pandemic represents a
substantial, punctuated, and persistent environmental change. As such, the resulting
social dislocation represents ideal circumstances to assess the plausibility of cultural

change driven by members of a culture collectively resituating some of their beliefs.

2.2.2 Measuring Cultural Meanings: E, P, and A

There are many ways to measure shared cultural meanings. I use a well-known
system developed by Osgood and colleagues (1957), which uses three discrete

dimensions to measure the fundamental affective responses that members of a culture
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share about actors and behaviors: evaluation (good-bad), potency (powerful-powerless)
and activity (lively-quiet) (EPA). Osgood (1962, 1964) established that these three
dimensions could be used to characterize a large array of concepts (from inanimate
objects to social positions) and were useful in a wide range of cultures. Heise (1979, 2007,
2010) used these dimensions to develop a geometric space within which cultural
meanings for identities, behaviors, emotions, personal characteristics, and social settings
could all be simultaneously located. The positions of concepts within EPA space reflect
fundamental sentiments about those concepts in a given language culture, which people
act to maintain through social interaction.

Heise (2010) documented that EPA sentiments are both highly stable and widely
shared within national language cultures. Much of the within-culture variation in EPA
ratings of individual concepts is the result of measurement error or unique individual
experience (e.g., rating the concept of “mother” immediately after having a negative
conversation with your mother on the phone might be different from our general
cultural understanding of what mothers should be and are usually). Recently, Freeland
and Hoey (2018) demonstrated that shared fundamental EPA sentiments about
occupational identities were a good indicator of the stable, widely shared status
structure of occupations within the United States. The scale that they created using EPA
profiles of occupations and an ACT-derived understanding of occupational status

performed better than more traditional occupational prestige measures in predicting
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traditional survey measures of job satisfaction, happiness, and feelings of being
respected at work.

The ACT tradition views fundamental EPA sentiments as shared and stable
reference signals that society maintains because people recreate their culture through
interaction, but some researchers highlight that EPA values can indeed change over
time. MacKinnon and Luke (2002) provide an excellent example of EPA measurements
as an indicator of social change. While they found very high stability of EPA means in
Canadian culture in surveys at two points in time, they also identified significant change
in views about homosexuals, religious identities, and some political identities between
1981 and 1995. These findings are noteworthy because the sentiment changes coincided
with social movements related to the identities for which views changed over a
relatively short period of time. Though the study analyzed independent samples from
two points in time, the findings suggest that the EPA sentiment differences could
represent changes not fully explained by cohort effects. Similarly, Schneider and
Schroder (2012) found that the meaning of manager had changed in the U.S. and
Germany at the same time as macro-level changes in business relations and leadership
styles. These studies echo Swidler’s (1986) template for the different ways one might

expect cultural meanings to evolve in “unsettled times.”

2.2.3 Using Social Upheaval to Detect Changes in Personal Culture

I use the tremendous changes that occurred in the occupational system in early

2020 to address the questions: do EPA values about occupations change in a collective,
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consensual way when a natural disaster brings persistent material and structural
changes to social life, and is there evidence that any changes persist for salient
occupational identities as the prominence of these material and structural changes
begins to subside a year later?

Beginning in mid-March 2020, much non-essential economic activity in the U.S.
was stopped or dramatically curtailed as a result of the spread of Covid-19.
Unemployment rose sharply as businesses and other activities that required face-to-face
interaction closed to prevent viral spread. Medical facilities were filled to capacity as
hospitals and associated services attempted to deal with the infected population. State
and local governments declared some functions to be essential and mandated their
continued operation, while others were deemed non-essential and ordered to shut down
for varying lengths of time. Supply chains and delivery services struggled to help people
stay fed and supplied with needed goods. First responders and other government
service providers tried to continue their essential services while protecting themselves
from infection. During the first several months of the pandemic - the timing of the Wave
1 survey — there was pervasive media coverage and social discourse about some work
identities. Some occupations classified as essential work were embedded in dominant
cultural narratives as “heroes” whose efforts provided citizens with food and medical
care. Workers with other occupational identities were prominently discussed as
“victims” whose services, perhaps formerly taken for granted, were rendered saliently

impossible.
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The pandemic continued to shape American social and economic life in the
beginning of 2021 — the timing of the Wave 2 survey — but the economy had begun to
recover, two vaccines were in early stages of a national distribution effort, and initial
unemployment claims started to decline. While still salient, the decline in salience can
help us tease apart whether rebounds began to occur or if changes observed at the
beginning of the pandemic are reflected in the form of durably new meanings almost a
year later.

As such, I examine the events surrounding the Covid-19 pandemic as a potential
case of punctuated change. My paper asks three key questions: first, were the massive
changes in work engagement and occupational activities surrounding the Covid-19
pandemic associated with changes in the affective meanings of work identities within
the first few months of pandemic-induced social change? Second, what do mean EPA
values look like almost a year after the beginning of this major social and economic
dislocation compared to their baseline expected values? And third, did ratings for
occupations that achieved novel levels of salience immediately after the pandemic

exhibit a different pattern than ratings of less salient occupational identities?

2.3 Data and Methods
2.3.1 Participants and Design

To answer these questions, I analyze the EPA meanings associated with 84
essential and non-essential occupational identities before and after the Covid-19

outbreak. Data for the study were collected by my study team through a set of three
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online surveys programmed and run on the Qualtrics XM platform. Wave 1 pre-
pandemic data were collected between May of 2019 and early March of 2020, as part of
an ACT sentiment study about occupational prestige and social deference. The pre-
pandemic survey included EPA ratings for 650 occupations, including all 570
occupations listed in the 2010 US Census.

After the Covid-19 outbreak and the enactment of lockdowns, mask orders, and
social distancing policies, the study team replicated the previous survey measurement
strategy for the 84 occupational identities from the Wave 1 survey that appear in the
analysis sample of this paper (see Table 2 for a list of stimuli) at two different points in
time. Wave 2, the proximal post-outbreak survey, was fielded from June 9 to July 16 of
2020. Wave 3, the distal post-outbreak survey, was fielded from January 8 to February 15
of 2020.

Acting as cultural informants, 3,614 unique respondents rated the 84 occupations
analyzed in this paper. To mitigate respondent fatigue, each participant was assigned to
a module that included questions on a subset of identities (between 31 and 59 identities
per modules). This study includes responses from 16 modules in total — 12 from the pre-
pandemic survey, two from the Wave 2 survey, and two from the Wave 3 survey. 31
occupations in the “core module” of our Wave 1 survey were rated by 1,131
respondents4, while all other Wave 1 modules included 99 to 132 valid responses. The
Wave 2 modules were rated by 191 to 192 participants each, and the Wave 3 modules

were rated by 296 participants each. In all cases, the number of raters per stimulus is
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above the number usually used in ACT sentiment studies to achieve reliabilities over .90
for estimated means (Heise 2010).

Respondents to all three surveys were U.S. citizens drawn from Qualtrics panels.
A quota sampling method was used to approximately match the sample of respondents
who completed each survey module to the population proportions reported by the 2010
Census in its categorical measures for age, race and ethnicity, and gender. The marginal
distributions from the Census for the matched variables, as well as level of education,
were then used to construct sample weights via iterative proportional fitting for each of
the surveys. Respondents who failed attention checks were not included in the analyses

or Ns reported above.

2.3.2 Choosing and Classifying Occupations for Wave 2 and 3

Persistent salience of a social object like an identity is a key ingredient of
cognitively plausible cultural belief change. To develop the stimulus list for the Wave 2
survey that sampled heavily on occupational identities made salient during the
transition into the pandemic, the study team compiled a list of essential occupations
identified in two sources: state COVID-19 executive orders and the Center for Economic
and Policy Research’s demographic study of workers in frontline industries (Rho et al.,
2020). Because these sources often listed industries rather than specific occupations, we
built a list of Census occupations within these industries, and flagged all occupational

identities in the Wave 1 survey that matched this list of essential workers.
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All five authors of Quinn et al. (2022) then used a blind voting system to select
candidates from the 650 occupations in the pre-pandemic survey who were considered
essential and non-essential, to ensure that occupations included in our study were both
officially identified as essential and would likely be seen as important to core societal
function by the general public. Occupations that received three or more votes as
“essential” in addition to being flagged as essential occupations in the previous step
became the essential occupations in our analysis sample. Non-essential occupations
included all identities for which none of the five authors voted in favor of classification
as an “essential” occupational identity. The Wave 2 and Wave 3 surveys included
ratings of these occupations.

To obtain a more direct measure of cultural salience for each occupational
identity, I obtained weekly U.S.-wide popularity rankings of each stimulus as a search
term from Google Trends. Data from Google Trends has been successfully used as a
topical salience or collective attention within a culture by researchers across the social
sciences (Burrows and Savage 2014; Chykina and Crabtree 2018; Jun et al. 2018;).
Occupations with mean weekly Google search popularity ratings that were 20
percentage points more salient in the 12 weeks that followed the outbreak of Covid-19 in
the U.S., compared to mean popularity in the 12 weeks preceding the pandemic’s social
dislocation, were then flagged as culturally salient. This grouping excludes essential
occupations that were not central to public discourse (e.g., welders), and includes non-

essential occupations that were prominently profiled in news media for being uniquely
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impacted as victims of the pandemic (e.g., hairdressers). Some occupations lacked
sufficient search term frequency to be identified as salient or not salient. These analyses

are excluded from models that use this cultural salience indicator.

2.3.3 Cultural Meaning Measures

For each of the 84 occupations, we calculate two means and variances: one for the
ratings before the Covid-19 outbreak, and one for the post-outbreak data. Ratings were
recorded as continuous positions (to the 10th decimal place) along the slider bar from 4.0
to -4.0 (with 0 in the center). Each observation was assigned a sample weight based on
marginal distributions of age, gender, race/ethnicity, and education level from the 2010
Census through iterative proportional fitting in R. Weights were used when computing
all mean EPA scores presented in our analyses to both account for minimal differences

in the samples and to capture national cultural sentiments to the best of our ability.

2.3.4 Analysis

The analyses presented in this paper proceed in two parts that build from the
findings of a study comparing Wave 1 and Wave 2 data (Quinn et al. 2022). First, I
conduct an array of two-sample unpaired t-tests between EPA ratings taken in Wave 1
and Wave 3, applying a Bonferroni correction to account for the large number (3x84)
tests conducted, and use the adjusted result to determine whether there is compelling
evidence that the pandemic influenced longer-term cultural meanings of occupations for

any of the three dimensions. I plot these Wave 3 mean differences from Wavel next to
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Wave 2 differences from Wave 1 to describe broader trends in mean rating values over
time.

In the second set of analyses, I use a linear mixed modeling strategy to estimate
mean differences from pre-pandemic Wave 1 ratings to both the proximal Wave 2
survey ratings and the more distal Wave 3 survey ratings. In each model, I include
interaction terms that allow ratings for an occupation in a given post-outbreak wave to
interact with both essential worker classification and the Google Trends indicator of
cultural salience. These interactions act as a test of the “unsettled times” hypothesis, and
allow me to estimate the marginal effects of rating changes for essential or salient

occupational identities and assess persistence in changes for each subgroup over time.

2.4 Results

A previous study (Quinn et al. 2022) analyzed the first two waves of data
involved in this paper, and found that mean evaluation and potency ratings for
occupational identities declined shortly after the Covid-19 outbreak in the Wave 2
survey compared to ratings collected immediately before the pandemic in the Wave 1
survey. Wave 3 survey data allow us to assess change between pre-pandemic cultural
meanings and more distal meanings almost a year after the pandemic began, and as the
social upheaval associated with the spring of 2020 began to subside.

Replicating part of the analytic strategy from this previous work, I first report the
results of 84 Welch-adjusted two-sample t-tests within each of the three EPA dimensions

for all occupational identities in the study (Table 1) to assess broad patterns of change
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and stability in cultural meanings of occupations in the study. The first sample for each
t-test in this paper is the set of ratings for a given identity the pre-outbreak Wave 1
survey. The second sample is the set of ratings for the same identity in the Wave 3
survey, which was fielded almost a year after the pandemic began in the U.S. I use a
Bonferroni correction within each dimension to account for the higher family-wise error
rate expected when conducting multiple hypothesis tests. The presence of any
statistically significant p-values in a given dimension that persist after the correction
provides evidence in favor of rejecting the universal null hypothesis for the family of
tests — that there are no significant differences in the Wave 1 and wave 3 means for an
EPA dimension of interest (Lee & Lee, 2018).

Prior analyses of Wave 2 data showed significant negative shifts in evaluation
and potency (see Quinn et al. 2022), but overall patterns in the EPA data from Wave 3
tell a different story. The columns for evaluation and potency ratings in Table 1 clearly
show that mean estimates in both dimensions are not significantly different between the
Wave 1 and Wave 3 surveys for the majority of individual occupational identities in the
sample. Regardless of significance, the majority of evaluation and potency means for
Wave 3 are marginally more positive (51 and 63 occupations, respectively) than the
Wave 1 means for most of the individual tests. Of the five uncorrected mean differences
in evaluation meeting criteria for significance at an alpha level of 0.05 or lower, all were
“essential” identities, and four changed in the positive direction. More of the individual

tests in the potency dimension met criteria for significance across essential and non-
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Table 1: Weighted Two-Sample t-Tests for Occupations in the Analysis Sample

N for Wave 1 means ranged from 99 to 1,132 depending on the module of the survey; the N for Wave 3 means is 296 for
all occupations. All analyses that include Wave 3 data exclude “tele-marker” as an influential outlier. The left-hand
column of the table divides identities in the analysis sample into “non-essential” and “essential” categories. The eight
occupations that were classified as “salient” based on Google Trends data are Blackjack Dealer, Childcare Worker,
Fast Food Worker, Grocery Bagger, Hairdresser, Healthcare Manager, Mailman, and Restaurant Hostess. Five of these
salient occupations are also essential occupations; three are non-essential occupations.

Evaluzhion Potency Activity
Weighted Mean BFC Weighted Mean aFC Weighted Mean —
pcmq:lati.cn BL Wave3 BL Wave3 BL Wave3

Acecountant 150 1.53 1.2 1249 -0.01 016
Actor 124 135 137 178 158 LT72
Aerobics Instructor 1.78 1.76 0es  113= 232 114
Avtist 1.68 1.78 028 0B8= -0.52 002 *
Barber 211 204 054 038 0.80 046+
Bartender 183 1.89 059 073 2723 202
Blackjack Dealer 0.82 1.08 082 091 1.08 1.42
Bndal Concultant 177 175 059 084 051 093
Cafetenna Server 172 1.86 -038 048 126 Lo5
Casino Cashier 11 136 007 0662 132 Loz
Casino Manager 091 090 1 211 1.80 L72
Cinematographer 0.9 1.35 0.74 147 == 051 1.24 ==
Cook 1595 1.87 057 111 2.00 1.85
Commetologst 1.80 1.81 048 074 020 084 #=
Designar 1.62 1.43 110 148 = 041 030
Dhetiian 1.68 1.68 039  090= 038 033
Door-to-Dioor Salesman 005 0352 -040 032 051 126+
Fuvent Plarmer 202 185 1.04 138 == 140 1.51
Gift Wrapper in a3 Department Store 158 1.64 -061 049 039 0.77

= Haodresser 1.62 1.4 050 07 111 109

E Housekeeper m a Private Home 195 1.89 038 029 .82 078

2 Jewelry Maker 1.78 164 042 084 44 022

-g Lawryer 0.63 077 142 249 139 1.20

Z Libranan 248 14 022 031 -l44 128
Library Assistant 19 1.57 -048 017 = -191 083 F=2 L=
Manzager of a Movie Theater 1.40 143 0.59 1.00 033 0355
Motion Prcture Projectonist 138 1.26 0os4 072 001 041
Museum Curator 1.80 178 066 099 035 017
Musician 207 1.95 139 149 232 108
Parking Lot Attendant 084 117 -030 013 006 054+
Piamo Tuner 148 165 049 048 015 035
Professional Athlete 148 1.28 252 239 282 158
Feal Estate Agent 133 149 107 1524# 0.81 1.20
Restaurant Hostess 189 205 -0.21 0352 3% 1.65 147
Restawant Operator 1.67 179 1.96 185 167 1.38
Secunty Guard 138 1.52 1.23 142 -0.08 0359 =
Sign Painter 132 125 006 026 0.13 032
Sinper 161 167 1.60 1594 191 202
Ticket Taker 132 1.34 -033 006 0.09 019
Towr Grunde 1595 210 031 050 131 177 #
Travel Agent 191 L7 073 065 039 060
Waitress 1.7% 197 060 007 = 202 1.7l
Wiiter 194 207 0.71 1172 117 063 %

25



(continued)

Bank Manager 14 143 207 173 033 007
Bulldozer Machame 114 134 138 17 174 1%
Bus Drover 172 174 048 019 076 066
Cachier 160 175 039 012 122 086¢%
Chuldeare Worker 167 230== 057 1353 14 177
Dhesel Motor Mechanie 127 133 122 145 161 168
Elder Care Aide 214 212 058 105% 021 035+
Elementary School Teacher 257 156 130 140 146 111+
Farm Ohwmer and Operator 237 191 == 174 156 206 1743
Fast Food Worker 084 146= 072 023 167 193
Firefighter 298 27 o 290 27T
Forklift Driver 142 114 113 111 173 17
Grocery Bagger 143 183 075 041 08 121
Healtheare Manager 143 167 161 183 066 093
Home Health Arde 184 118 044 1043 025 090¢%
Janitor 188 168 031 D33 075 033
Lemslator 013 04] == 207 198 063 039
Licensed Practical Nurse 232 1 126 180¢% 098 130+%
Locomotrve Engmeer 147 171 166 194 184 174
E Mail Serter 120 148 026 035% 031 123#= |2
§ Mailman 192 110 042 083 082 102
& Manager 123 142 197 183 134 141
Medical Assistant 219 201 078 121 08 127
Medical Technician 215 219 143 154 121 119
Paramedic 285 184 227 230 258 241
Pharmacist 177 221+ 160 1835 002 069 ==
Pharmacy Aides 163 1%0 038 0355 042 063
Physictan 239 232 247 244 Lz 137
Post Office Clark 13 142 001 043 010 041
Raiboad Conductor 1689 1352 192 182 132 165
Registered Nurze 265 263 178 182 191 168
School Counselor 191 205 124 130 012 033
School Principal 14 1&8 235 241 093 111
Shelf-Stocker n a Grocery Store 112 146 -l03 017 % 0352 1343
Social Worker 130 17 L0 155 030 038
Subway Operator 1M 143 134 113 143 14
Supervisor of a Truck Delrvery Service 094 129 154 1863 135 130
Surgeon 249 254 18 282 135 127
Truck Diver 174 133 113 139 136 151
Truck Driver’s Helper 08 111 036 015 L1 103
Welder 152 147 129 1213 182 167
N Occupations = 84

#po 05 ¥ p= 01 ¥ p= 001 (two-tailed tests)

essential categories (20 in total), but no persisting significance in either the evaluation
and potency t-test families persists after applying a Bonferroni correction to each?. This

result — both in the magnitude of p-values in the tests, and the direction of even non-

2 Changes to telemarketer were significant, positive, and robust to the Bonferroni correction, but the
estimate was well-outside the interquartile range and represented a highly influential outlier in the context
of analyses in this paper, so it was excluded from the tests reported in this paper.
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significant change — stands in stark contrast to comparisons of means from the pre-
pandemic Wave 1 survey and the proximal post-pandemic Wave 2 survey which show
substantial short-term declines in evaluation and potency.

Results in the activity dimension follow a different pattern. Almost all
uncorrected significant differences in the family of pairwise tests for mean activity
ratings are also positive, but the magnitude of some increases in mean activity are more
substantial in comparison to the other two dimensions. Because of this, persisting
significance after applying a Bonferroni correction to the activity t-test family leads to a
rejection of the null hypothesis and provides strong evidence that mean activity ratings
increased between the Wave 1 survey and the more distal post-outbreak Wave 3 survey.

While the analytic strategy does not allow for post hoc inferences about specific
occupations, it is clear that some occupations were viewed as significantly more active
almost a year after the Covid-19 outbreak began. The family of unpaired t-tests
capturing mean differences in the evaluation and potency dimensions, however, appear
more stable in comparison. Both the direction and magnitude of these differences
between Wave 1 and Wave 3 — in every dimension — are the opposite of the differences
between Wave 1 and Wave 2. Not only do the declines shown in the more proximal
Wave 2 survey appear to have rebounded in the more distal Wave 3 survey; in some

instances, they appear to have superseded pre-pandemic estimates.
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Figure 1. Differences in Mean EPA Ratings in Survey Waves 2 and 3 vs. Wave 1

Note: Occupations are sorted from left to right by magnitude the change for an occupational identity
from Wave 1 to Wave 2.
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Figure 1 decomposes the mean EPA differences from Wave 1 across both post-
outbreak waves for all 84 occupations in the analysis sample. Each point on the x-axis
represents a mean evaluation rating for an occupational identity in the Wave 1 survey.
Black circles show the difference between Wave 1 and Wave 2 evaluation means for each
identity, and gray diamonds show the difference between the Wave 1 and Wave 3
evaluation means for the same identities. The rated occupations are plotted in order of
least to greatest mean difference between the Wave 1 survey and the Wave 2 survey.
Grey diamonds can be interpreted as residuals in terms of their position relative to
either the line of Wave 2 black circles or the Wave 1 survey axis.

As panels A and B of Figure 1 clearly show, changes in evaluation and potency
that occurred shortly after the U.S. Covid-19 outbreak (i.e., in Wave 2) are mostly
negative across the sample of occupations. But by early 2021 (i.e., in Wave 3), the post-
outbreak evaluation and potency changes that were observed in Wave 2 broadly
disappear, and even trend in the positive direction relative to pre-outbreak Wave 1
measurements. Unlike the estimates from the Wave 2 survey, the Wave 3 means for
evaluation and potency are distributed more evenly around the axis indicating no
change from Wave 1 estimates. In the activity dimension (Figure 2C), prior analyses did
not find evidence that mean ratings in Wave 2 were substantively different from Wave 1

mean ratings of the occupations in the study (see Quinn et al. 2022), while activity
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ratings appear to be significantly more positive in Wave 3 compared to Wave 2 and
Wave 1 surveys.

While there is evidence for dynamics in cultural beliefs over the course of the
study period, it is important to note that the system of cultural meanings in the work
institution remained largely stable during the socially tumultuous period of inquiry. The
correlation between pre-outbreak and post-outbreak means in each dimension for the 84
work identities is exceptionally high. Correlations of Wave 1 values with both Wave 2
and Wave 3 values are above .91 in all three EPA dimensions. There is a clear, strong
and positive association between pre-outbreak mean ratings with Waves 2 and 3, for
both essential and non-essential identities.

The final analysis formally estimates the direction and magnitude of changes in
mean EPA ratings within occupations and between survey waves, and explores whether
short-term or long-term changes are moderated by their classification as essential (from
state and federal reports) or salient (from Google Trends). I specify a set of linear mixed
models to estimate EPA values as a function of survey wave and essential or salience
status (Table 2). The mixed effects approach allows me to capture differences in mean
ratings for each EPA dimension across the three survey waves within both essential and
non-essential occupational groups and cultural salience flags (the “fixed” components),
while accounting for variation in overall mean rating differences between occupations

(the “random” component). Each occupation appears in the analysis dataset for the
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mixed model of a given EPA dimension three times, once for each point in time. The
intercept of each model is a random parameter representing the value of the average
Wave 1 mean value of the relevant EPA dimension for non-essential and non-salient
occupations.

The coefficient associated with the Wave 2 and Wave 3 variables in Table 2 are
the estimated effect of the short-term (i.e., by June of 2020) or longer-term (i.e., by
February of 2021) post-outbreak transition on the mean value of a given dimension
rating when both essential and salience status is zero, or for non-essential and non-
salient occupations. The parameters “Wave 2” and “Wave 3” are binary indicators that
identify whether an observation contains a mean rating from one of the post-outbreak
waves, as opposed to the Wave 1 reference category.

Essential and salience statuses are two separate binary fixed parameters® that
identify whether an occupation was classified as essential or salient (0 =no; 1 = yes).
Coefficients associated with each of these indicators in Table 2 represent the estimated
effect of essential status on the difference in evaluation, potency, or activity scores
during Wave 1, before the pandemic. Note that any significance in these coefficients
would be driven by pre-pandemic differences in the EPA scores of the occupations

included in our analysis sample (a feature of our study design), rather than inherent

3 The essential and salience indicators classify a broadly orthogonal set of occupational identities. The
correlation of these binary fixed effects within the models reported in Table 3 are -0.045.
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differences in how U.S. culture evaluates the occupations classified as essential or salient
versus not.

The analysis sample for the mixed models includes 63 occupational identities, as
21 occupations contained data that were either too sparse (e.g., “supervisor of a truck
delivery service”) or too oversaturated, often because of the term captured a broader set
of meanings than an occupational identity (e.g., artist), to include in the analysis
sample®.

Table 2: Linear Mixed Models Predicting EPA Mean Occupation Ratings

Model 1 Model 2 Model 3
(Evaluation) (Potency) (Activity)
Coefficient Estimate P-Vahe Estimate P-Vahe Estimate P-Vahe
(Intercept) 1.660 ***  <0.001 0.790 *** <0001 0.745 *=*= <0.001
Wave 2 -0.282 *** <0001 -0.142 =* 0.002 -0.092 0.061
Wave 3 0.027 0478 0239 === <0001 0.179 === <0.001
Essential Status 0.166 0.203 0.554 == 0.008 0367 0.084
Salience Status -0.286 0.167 -1.015 == 0.003 0.296 0.376
Wave 2 x Essential 0.072 0.169 -0.129 = 0.038 -0.078 0.249
Wave 3 x Essential 0.015 0.780 -0.121 0.052 -0.940 0.163
Wave 2 x Salience 0323 == <0001 0.156 0.112 0.007 0.951
Wave 3 x Salience 0292 === =0.001 0.267 *= 0.007 0.039 0.715
N({63x3) 189 189 189
Marginal Pseudo R*2 0.091 0.192 0.0847
Conditional Pseudo R"2 09235 0.963 0.952

*p< 05 %% p< 01; *** p < 001

# The findings reported in Table 2 are robust to the inclusion of the excluded identities with imputed
salience indicators of 0, and to analyses that randomly assigned values for the salience indicator to missing
cells.
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The model results show that evaluation and potency decline significantly in the
short-term Wave 2 survey, but both rebound substantially by the time the Wave 3
survey is administered. In fact, potency ratings are significantly more positive in Wave 3
compared to the Wave 1 survey. Activity ratings in Wave 2 did not appear to be
significantly different from Wave 1, but significantly increased in Wave 3.

The models in Table 2 indicate that salient and non-salient occupational
identities had different potency ratings in Wave 1 (-1.015, p < 0.01), as did Wave 1 mean
potency ratings for essential and non-essential identities (0.554, p <0.01). Again, it is
important to note that these differences are a feature of the occupations in our analysis
sample, which contains purposively selected occupational identities categorized as
essential and non-essential. We preserve the coefficients for readers to understand this
design aspect, but do not interpret them as real differences between the population of
essential and non-essential workers from before the pandemic.

For occupations that spiked in cultural salience during the first three months
after the U.S. outbreak, Covid-19 had a different effect on mean evaluation ratings.
Short-term mean evaluation ratings in the Wave 2 survey for salient occupations are
significantly more positive (0.323) than non-salient occupations (p <0.001). This change
in evaluation for salient occupations compared to non-salient occupations persisted
instead of rebounding: the longer-term mean evaluation ratings in the Wave 3 survey

remain significantly more positive for salient occupations (0.291) compared to non-
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salient occupations (p <0.001). Broadly speaking, it seems that salient occupations were
largely protected from the decline in evaluation that accompanied U.S. culture’s
transition to the pandemic, and this emergent difference in meaning has persisted
beyond the initial social discontinuity of the pandemic’s outbreak. In the presence of the
salience indicator, essential occupation status did not appear to significantly moderate
short term or long term changes in mean evaluation ratings®.

By contrast, Model 2 shows that short-term changes in mean potency ratings are
moderated by the essential status of an occupational identity, as the difference in Wave 1
and Wave 2 mean potency values is somewhat more negative (-0.129) for essential
occupations compared to non-essential occupations (p <0.05). Yet the moderating effect
of salience in long-term mean potency rating changes from Wave 3 are far more
pronounced (0.267, p <0.01). Changes in mean activity ratings occur solely in Wave 3
relative to Wave 1 (0.179, p <0.001), and post-outbreak wave ratings for activity do not
interact with the salience or essential occupation indicators.

Figure 2 portrays the interactions for evaluation and potency, using the
equations derived from Model 1 and Model 2 to estimate predicted values for the
difference in post-outbreak mean scores for both salient and non-salient occupations

from Wave 1 to Wave 3. These plots show that beliefs for salient occupational identities

5 Note that, while Quinn et al. (2022) found essential occupational identities did moderate the relationship
between Wave 1 and Wave 2 evaluation ratings, models that replace the essential status indicator with a
cultural salience indicator render this interaction non-significant, and fit the data more effectively. I include
both terms and their interactions with each Wave in the models above for the sake of comparison.
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appear to have emerged as the pandemic began, and persisted beyond the initial months

in which the social dislocation made these identities momentarily salient.

Change in Predicted Evaluation Score Values for Change in Predicted Potency Score Values for
Salient and Non-Salient Occupations Salient and Non-Salient Occupations
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Figure 2. Evaluation and Potency Score Interactions

2.5 Conclusions and Discussion

The results of the study show two important patterns. First, while some
individual occupations declined significantly in evaluation and potency shortly after the
pandemic began to impact social and economic life in the U.S., and short-term mean
ratings were significantly more negative, these values broadly rebounded nearly a year
later. As a population of cultural objects, cultural meanings of occupational identities in
this study appear to be generally stable in the face of a major social dislocation like the
pandemic. At least some individual occupations in Wave 3 have significantly higher

mean activity ratings, which could be explained by the material reality of the improved
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relationship that Americans had with the work institution and social life more broadly
during the timing of the survey compared to the timing of the Wave 2 survey.

In the context of ACT’s theoretical framework, the overall short-term negative
effect of the pandemic outbreak could be viewed as victim derogation. This
interpretation is consistent with the notion that workplace dislocation has made
occupational identities victims of the pandemic. Essential occupations have been
especially salient as socially necessary and worthy of public praise during the pandemic,
which may explain the lower decline in mean evaluation scores for these identities
compared to non-essential occupations. While essential workers are clearly impacted by
the pandemic, public discourse about their value and importance to our societal
functions could attenuate victim derogation.

The second important pattern the study shows is that occupations that were
made salient by the transition to the pandemic developed substantial changes in mean
evaluation early on in the pandemic, and these mean differences persist almost a year
later in spite of receding conditions and a decline in their salience since. This pattern
corresponds to theoretical research on socialization in the culture and cognition
literature, which posits that systematic individual-level belief change in a culture can be
brought about by “unsettled times” (Swidler 1986). The results of this study suggest that

measurable changes in cultural meaning about occupations may emerge and persist in
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the presence of a large exogenous shock that places cultural actors in a context where

their prior meanings fail to map appropriately to particularly salient cultural objects.
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3. How Identities and Exchange Structures Affect
Present Cooperation and Future Behavior toward People
from Different Groups

3.1. Introduction

Sociologists have long argued that micro-level social interactions between
individuals shape, and are shaped by, the meso- and macro-level structures in which
they are embedded (Stryker 1980; Fine 2012; Turner 1988; Giddens 1984; Lawler, Thye,
and Yoon 2009; Blau 1964; Simmel 1950). One middle-range theoretical attempt to
reconcile the problem of social order, the Affect Theory of Social Exchange (ATSE) (Lawler
2001), develops and tests predictions about what structural forms of exchange are more
likely to facilitate cooperative exchange and social cohesion. ATSE researchers have
since argued and shown (Lawler, Thye, and Yoon 2008) that the structure of exchange
networks in which people are embedded affects their levels of cooperation and affective
attachment. Highly joint exchange task structures (i.e., those that make contributions
non-separable and induce a sense of shared responsibility amongst people in the
network) cause people to behave more cooperatively with and develop emotional
commitments toward their ongoing exchange partners.

At the same time, social psychological research has clearly shown that people
frequently engage in preferential treatment toward those with whom they share social
category memberships. Ample interdisciplinary research shows that people are more

likely to trust (Romano et al. 2017; Foddy, Platow, and Yamagishi 2009; Tanis and
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Postmes 2005), connect with (Melamed et al. 2020; McPherson, Smith-Lovin, and Cook
2001; Marsden 1987; Schelling 1971), and cooperate with (Yamagishi, Jin, and Kiyonari
1999; Yamagishi and Mifune 2009; Melamed et al. 2020; Balliet, Wu, and De Dreu 2014;
Romano et al. 2021; Whitham 2018) those with whom they share a salient social identity.
This micro-level behavior can act as a barrier to macro-level social order in diverse
communities. As same-identity bias is enacted and reinforced through repeated dyadic
interactions, norms of reciprocity trust, solidarity, and cooperation tend to emerge at
higher levels in homogeneous communities compared to more diverse collectives
(Coleman 1988; Baldassarri and Abascal 2020; Melamed et al. 2020; Habyarimana et al.
2009).

Scholars studying how social structures shape cooperation and affective
attachment within ATSE have theorized about (Lawler, Thye, and Yoon 2016; 2021), and
called for research to empirically evaluate (Lawler 2019), the impact of social identity
information on the emergence of cooperation and affective commitment. An ideal test of
this proposition would include exchange between people who do not share a social
category. Moreover, as theoretical accounts of ATSE argue that highly joint repeated
exchange results in emotional commitments to distal social objects like group identities,
the theory implies that the structure of one’s prior repeated exchange network can
impact the way that they interact in the future toward unmet people from different

groups. A test of this proposition represents a contribution to the ATSE, and has clear
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implications for more applied intervention-based social policy research on creating
cohesion and trust between people from different groups.

This study extends these lines of inquiry, and reports the results of an
experiment designed to ask two previously unanswered questions at the intersection of
social structure and social identity. First, I explore whether — and if so, how — network
exchange structure interacts with same-identity bias in the production of ongoing
cooperation with existing ties. I leverage insights from ATSE to make competing
predictions about ongoing cooperation in productive, reciprocal, and generalized
exchange when interaction partners are embedded in networks where identities are
known and homogeneous, compared to networks where identities are known and
heterogeneous, or unknown. Second, I test how the structure and identity composition
of prior repeated exchange network impacts a person’s future behavior toward unmet
interaction partners. Specifically, I ask whether engaging in prior repeated exchange
with dissimilar others affects a person’s future trust and trustworthiness behavior
toward unmet others, particularly when those others possess an out-group social

identity category.

3.2. Theoretical Background
3.2.1 Social Identity and Cooperation

Social actions—including decisions to exchange valuable benefits with others—

commonly involve tension between self-interest and what is best for the collective. This
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is because cooperating with other people frequently comes with a short-term individual
cost in return for long-term collective benefits. This conflict, and its implications for
understanding social order (Hobbes 1651; Fehr and Gintis 2007), motivates a large body
of research on the patterns and determinants of cooperative behavior (Simpson and
Willer 2015). One important area in this literature is how social identities, aspects of the
self that stem from membership in a group or category (Billig and Tajfel 1973; Tajfel
1981; Tajfel et al. 1971; Hogg 2020), impact cooperation.

Shared social identities facilitate cooperation and prosocial behavior across a
variety of contexts and identities. These include identities ranging from political
affiliations (Fowler and Kam 2007; Iyengar and Westwood 2015) and racial or ethnic
groups (Abascal 2015), to group assignments in summer camps (Sherif et al. 1961) or in
the lab (Whitham 2018), university affiliations (Foddy, Platow, and Yamagishi 2009;
Melamed et al. 2020), and even relatively meaningless social categories, like dot over- vs.
under-estimators or painting preferences (Tajfel et al. 1971; Simpson 2006; Aksoy 2015,
2019). The benefits of shared social identity on cooperation are highly robust (Balliet,
Wu, and De Dreu 2014) and cross-cultural (Romano et al. 2017; Romano et al. 2021).

At the same time, scholars have increasingly recognized that people do engage in
cooperative endeavors with out-group others (Aksoy 2015; Romano, Balliet, and Wu
2017; Bettencourt et al. 1992). Members of heterogeneous groups and communities often

manage to get along (Baldassarri and Abascal 2020). Studies under the umbrella of

41



intergroup contact theory (see Pettigrew and Tropp 2006) show that structural (Blau
1977) and interpersonal (Allport 1954) features of group dynamics can concurrently
generate cooperation and cohesiveness between people with different social identities.
And the Common Ingroup Identity Model, backed by decades of empirical work
(Dovidio, Gaertner, and Kafati 2000; Gaertner and Dovidio 2014; Gaertner, Dovidio, and
Bachman 1996; Gaertner et al. 1999; Gaertner et al. 1993; Riek et al. 2010; Vezzali et al.
2015; Cunningham 2005; Lemay Jr and Ryan 2021), proposes that key environmental and
social-structural factors increase the salience of shared identities (e.g., “American”) and
reduce preferential treatment between actors along the lines of their more narrow social
identities (e.g., “Democrat” or “Republican”).

These findings complicate the clear evidence that people typically deploy
perceptions and actions that favor others who share their social identity. Instead, same-
identity bias may operate differently based on the structure in which people interact. In
the section to follow, we review a key structural and sociological determinant of
cooperation: the structure of exchange, which shapes the patterns and processes by

which benefits flow between interaction partners.

3.2.2 Ongoing Cooperation and Emotion in Exchange Networks

As noted above, sociologists in the social exchange tradition have long argued
that micro-level social interactions are shaped by the structures in which those

interactions occur. The affect theory of social exchange (Lawler 2001) argues that the
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structure of exchange shapes the degree to which valuable benefits flow through
networks, producing stable patterns of cooperation, positive emotion, and social order.

According to the theory, these micro social orders are shaped by the jointness of
the exchange task. Jointness is high when the exchange activity (1) makes peoples’
contributions to task success non-separable, or indistinguishable from the contributions
of others, and (2) generates perceptions of shared responsibility for task success or
failure. When repeated exchange entails high task jointness — as in jointly-authored
papers or team work projects where the product is a result of joint efforts, attributed to
the group rather than to any given member — the resulting cooperation rates are higher,
as are emotional bonds toward broader and more distal social units than immediate
relations, such as the network itself (Lawler 2001; Lawler, Thye, and Yoon 2000, 2008).

By contrast, exchange activities where the contributions of interactants are
separable and perceptually individualistic, like providing comments on a colleague’s
paper, have relatively lower task jointness. ATSE predicts that these forms of exchange,
in turn, yield lower levels of cooperative exchange, and weaker commitments in general
— especially, according to the theory, toward more distal social units.

This study focuses on three specific exchange structures explored by ATSE

scholars.® Productive exchange involves jointly produced benefits: interactants jointly

YA fourth is negotiated exchange (Barrera 2007; Kuwabara 2011; Lawler et al. 2008; Molm 1994; Molm et al. 2006;
Molm et al. 2009), which entails zero-sum bargaining over a set pool of resources (as in agreeing on a price at which a
seller will sell to a buyer). Exchange is bilateral and made on agreement between both parties. We did not include
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produce a shared good by unilaterally providing benefits to produce the good, and
receiving benefits from it (Lawler, Thye, and Yoon 2000; Emerson 1976; Molm 1994).
When people collaborate on a team work project, scholars co-author a paper together, or
multiple people commit to a business partnership, they are all seeking to accomplish
something they cannot do alone and potentially receive significant rewards from mutual
cooperation. Interdependence is high in productive exchange: the exchange partners
must coordinate their efforts to produce the collective good and share in the collective
benefits; the largest payoffs are from mutual cooperation (Lawler, Thye, and Yoon 2008;
Kollock 1998). Thus in productive exchange, nonseparability and joint responsibility for
the shared outcome are high, and ATSE predicts it to yield particularly high levels of
exchange frequency and positive emotions to the social unit (Lawler, Thye, and Yoon
2008).

Reciprocal exchange is a form of direct exchange: two or more actors can give
directly to each other over time. As in productive exchange, giving is a unilateral act,
done without knowing whether others will give. But unlike productive exchange,
reciprocal exchange involves giving directly to one person with the opportunity to
receive directly from that person at some later point in time. Examples including paying

for the check when out for drinks with a friend, doing a favor for a neighbor, or

negotiated exchange in the experiment described in the next section. Instead, our focus here is on how unilateral
decisions to provide benefits to others facilitate exchange when social identities are shared or not.
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providing comments on a colleague’s work. Because it involves direct and distinct acts
of giving from one party to another, jointness is not as high as in productive exchange
(which involves the joint production of a collective benefit shared by the group, rather
than distinct decisions to give directly); as a result, nonseparability and sense of shared
responsibility is lower compared to productive exchange (Lawler, Thye, and Yoon 2008).
Generalized exchange also involves unilateral acts of giving to another party that
entail risk and uncertainty about receiving benefits in return, but it is indirect. This is
because in generalized exchange, the flow of benefits does not return directly to those
who have provided them - instead, A’s giving to B may mean instead that A will be
helped by some third party, C, in the future, rather than directly from B. Examples
include acts of mentorship, or stopping to help a stranded motorist. As with reciprocal
exchange, in generalized exchange giving behaviors are highly separable, rather than
joint, and thus are less likely to generate a sense of shared responsibility and unleash
high levels of cooperation and affective attachment (Lawler, Thye, and Yoon 2008).
These acts further entail a high risk of uncertainty and the likelihood that one’s giving
will not be reciprocated by some third party in the future (Molm 1994; Molm, Collett,
and Schaefer 2007; Lawler 2001); this risk is reflected in relatively lower levels of giving

in generalized exchange systems (Molm, Collett, and Schaefer 2007; Whitham 2021).
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3.2.3 Future Commitment Behavior as Trust and Trustworthiness

The ATSE also argues that the ongoing structure of repeated exchange affects
future commitment behaviors toward others based on the extent to which a structure
leads to cooperation and causes emotional commitments to form between interaction
partners, their relations, and broader social units like the network itself or the social
categories of other actors within the network (Lawler 2001). In other words, exchange
structures with greater task jointness are also expected to induce higher levels of
commitment toward the larger groups to which actors within an exchange network are
affiliated — such as the exchange network itself, and the social identity categories or
organizational affiliations of actors within the exchange network. This “nested
commitments” proposition has become a recent topic of theoretical clarification efforts
(Lawler, Thye, and Yoon 2016; 2021), but remains broadly untested in an empirical
context (Lawler 2018).

One consequential set of commitment behaviors is trust and trustworthiness
(Yamagishi and Yamagishi 1994). Researchers measure these two distinct outcomes by
placing two interactants in a trust game where each makes a choice about sending and
returning points without knowledge of their partner’s decision. Participants assigned to
the “sender” role make a decision about how much they trust their partner by
determining how many monetary units they will keep to themselves versus sending to

that partner. Points that they send to their partner are multiplied. Participants assigned
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to the “returner” role make a decision about how trustworthy they find their interaction
partner to be by determining what proportion of the multiplied points shared by the
sender they will return versus keep for themselves. Trust behavior involves higher
levels of risk, as senders cannot be certain that they will not lose everything they share
with the returner. Though trustworthiness behavior still involves a decision on the
amount of valuable benefits a returner will share with their sender, the returner can only
distribute benefits that have been allocated to them by the sender to begin with.

Prior studies of social exchange distinguishing between and measuring the
emergence of trust and trustworthiness have shown that one or the other can emerge in
dyadic relations as a result of repeated participation in prior reciprocal (Molm et al.
2000) or negotiated exchange (Barrera 2007), and argue that trust cannot develop
without repeated demonstrations of one’s trustworthiness (Molm et al. 2000).

If, as ATSE proposes, the structure or identity composition of an exchange
network impacts on the affective commitments that a person cultivates toward out-
group others as distal social objects, that person would be more likely to demonstrate
greater levels of trustworthiness behavior toward unmet interaction partners in one-shot
trust games. The same is true of trust behavior, though the higher-risk nature of trust

decisions would make such an outcome less likely than trustworthiness.
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3.2.4 Bridging Identities and Exchange Structure

While empirical work has found support for the ATSE framework, it has evolved
outside of the interdisciplinary literature on same-identity bias. Likewise, research on
the effects of same-identity bias on cooperative exchange in networks has not yet
incorporated potentially clarifying insights from ATSE about the influence of exchange
structure. A handful of studies have demonstrated the benefits of shared social
categories within generalized (Whitham 2018; Buchan, Croson, and Dawes 2002) or
reciprocal (Yamagishi and Kiyonari 2000) exchange. But it is unclear how same-identity
bias operates across the different exchange forms. As such, here we ask how social
categories intersect with variation in the features of different exchange structures to alter
ATSE’s predicted levels and patterns of giving. Our study thus integrates the findings
on same-identity bias in cooperation with ATSE’s insights on the structuring of
exchange relations in triadic networks, and its proposition of distal social unit
commitments from repeated exchange.

My first set of hypotheses is about ongoing cooperation in exchange networks —
whether and how the effects of exchange structure and social identity intersect. Will the
main effects of sharing a social identity and being embedded in triadic exchange
networks with different degrees of task jointness appear when we manipulate both of
these features simultaneously? Beginning with an attempt to corroborate the predictions

(Lawler 2001) and findings (Lawler, Thye, and Yoon 2008) from ATSE, we expect that
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the three exchange structures included in our study will induce distinct cooperative
exchange rates as follows:
Hypothesis 1: All else equal, productive exchange structures will facilitate high levels of
cooperative exchange and affective attachment, followed by reciprocal exchange, followed
by generalized exchange.
Likewise, the large body of research on same-identity bias in cooperation implies
a clear expectation about the effects of shared social identity on cooperation within any
particular exchange structure:

Hypothesis 2: All else equal, exchange structures where interactants share a known social

identity will produce higher levels of cooperative exchange and affective attachment,

compared to exchange structures where they do not.

The third hypothesis about cooperation and affect in ongoing exchange focuses
explicitly on the presence or absence of an interaction between types of exchange
structure and the presence of social identity information in a network. As sharing social
categories make people feel more assured in higher-risk situations (Yamagishi and
Kiyonari 2000; Kiyonari 2002; Yamagishi, Jin, and Kiyonari 1999; Kiyonari and
Yamagishi 2004), and not sharing or not knowing identities can generate a greater sense
of uncertainty (Molm 2010), I propose that different minimal group identity information

conditions will interact with the exchange structure conditions:
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Hypothesis 3: Shared social identities will interact with exchange structure: when
interactants share a known social identity, the difference between productive, reciprocal,
and generalized exchange will be reduced, compared to when they do not.

The last two hypotheses I test in this study depart from the first three by focusing
on the effects of past repeated exchange structure and identity information on future
trust and trustworthiness behavior toward unmet others. The ATSE’s nested
commitments proposition — which states that exchange tasks with greater jointness are
more likely to lead to emotional commitments toward distal social units compared to
exchange tasks with lower levels of jointness — implies the first of these two hypotheses:

Hypothesis 4: productive exchange structures will facilitate highest levels of trust and

trustworthiness behaviors toward unmet alters, followed by reciprocal exchange, followed

by generalized exchange.
The final hypothesis makes a prediction about the difference between being in a diverse
exchange network with one dissimilar other versus two dissimilar others. As many
studies show that cooperation emerges from repeated network exchange, cooperation
that emerges in diverse exchange structures provides interactants with the opportunity
to develop generalized expectations about out-group others as a social object rather than
idiosyncratic expectations about individual actors from an out-group (i.e., "people from
my out-group tend to behave cooperatively because I have seen more than one person

from that group being cooperative in a group with me," versus "this single person in my
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network from my out-group is being cooperative with me, but I do not know what to
expect from the next actor from my out-group"). Building on findings that repeated
exchange in can shape trust and trustworthiness behavior (Molm 2000), and evidence on
the role of intergroup contact in positive assessments of out-group others (see Pettigrew
and Tropp 2015), I propose:
Hypothesis 5: Actors who were previously embedded in a social exchange network
containing multiple interaction partners from their relative out-group will engage in more
trust and trustworthiness behavior when they encounter unmet out-group alters in a
follow-up one-shot trust game.
In the section to follow, I describe an experiment designed to test the first three
hypotheses about ongoing exchange and the last two about future trust and
trustworthiness. Following the exchange task procedures of Lawler and colleagues
(2008), I embedded participants in triads where interactants shared a known social
identity, compared to two variations on a control condition: one where social identities
were known but not shared, and another where social identities were unknown. Then, at
the end of repeated exchange phases, I place participants in two rounds of a one-shot

trust game where they play the role of sender and receiver.

51



3.3. Data and Methods
3.3.1 Participants and Design

Study participants were student and non-student adults belonging to a
university-affiliated research participant pool. They were required to have access to a
laptop or desktop computer with a stable internet connection in order to complete the
study for payment. Consistent with past experimental work in this area, participants
completed the exchange task in triads (Lawler, Thye, and Yoon 2000, 2008; Molm,
Collett, and Schaefer 2006; Molm, Schaefer and Collett 2007). The study involved three
phases of the exchange task; participants were embedded in a new triad with new alters
in each phase. In order to pair participants with different alters in each of the three
triads, we required at least nine participants to be enrolled in each session; otherwise, it
was cancelled. Our sample includes data from 30 study sessions in total; 29 sessions
contained nine participants each, while one session included 12 participants.

Each study session took place entirely online. If a participant was unable to
progress through the session due to a technical issue or went idle for more than two
minutes during the real-time decision-making task, the study program filled in for them
for the current round of decision-making and all subsequent rounds, as described in
more detail below. This approach prevented the study from being cancelled mid-session
because we could not form, or continue interactions in, a triad. These programmed

decisions (9% of all 14,166 rounds of interaction we observed) were dropped from all
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analyses reported below. The result was a final sample containing 251 participants, who
completed 12,871 exchange task decisions. The Online Appendix demonstrates that our
results do not differ whether the programmed decisions are included or, as they are in
sections to follow, excluded from analyses.

The study contained two manipulations, shown in Figure 3: exchange structure
and information about identities. Exchange structure was manipulated between sessions; all
nine triads (three triads in each of three phases) within a session were randomly
assigned to the same structure. Eleven of our 30 sessions were randomly assigned to the
generalized exchange condition, 9 sessions to the reciprocal exchange condition, and 10
sessions to the productive exchange condition. Information about identities was manipulated
at the phase level. In the unknown identities phase, participants did not receive
information about the others” identities. There were two phases with known identities: in
the homogeneous identities phase, participants made exchange decisions with two others
with whom they shared a social identity (described in more detail below). In the diverse
identities phase, the triad contained either one or two alters who did not share ego’s
identity. For example, in the diverse identities triads shown in Figure 3, from A’s
perspective the triad contains two alters who do not share A’s identity (i.e., B and C).
From B’s (and C’s) perspective, the triad contains one alter who does not share ego’s

identity (i.e., A).
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Figure 3: Key study manipulations

Each row shows diagrams of the three levels of the exchange structure manipulation; each column
shows one of the three phases in each study session, where we manipulated information about
identities. Participants completed each triad in one row, depending on their session’s randomly
assigned exchange structure, in random order. For simplicity all labels are identical (ABC); in the
actual rounds of the task, the identifying letters varied. The example known identities triads are
shown from the perspective of a participant whose own social category was colored blue, and who
was paired with two others who did not share their identity in the diverse identities phase. Other
participants saw different colors depending on whether their social category was colored blue or
green and whether they were paired with one or two others who did not share their identity in the
diverse identities phase. See the next section for more information about the identities manipulation.

54



Participants completed three phases, each time in a new triad with new others;
thus they were exposed to all three levels of the information about identities
manipulation. The order in which participants completed the three phases was
randomized at the session level. Following each phase of repeated exchange,
participants would then play two rounds of a trust game to make one trust decision and
one trustworthiness decision about a previously-unmet interaction partner. The

following section provides more details about the manipulations and study procedures.

3.3.2 Procedure

The study took place online, and was programmed using zTree (Fischbacher

2007) and zTree Unleashed (Duch, Grossmann, and Lauer 2020). Prior to the main study
task, participants read a consent form detailing the study procedures and their expected
payment for participating. They proceeded to answer basic demographic questions (age,
gender, and whether they were a university student or not) and completed a Klee and
Kandinsky task to manipulate identities. The task is a standard method of establishing
social identities in the laboratory (Aksoy 2015, 2019; Billig and Tajfel 1973; Ridgeway et
al. 1998; Ridgeway and Erickson 2000; Simpson 2006; Yamagishi and Kiyonari 2000) on
the basis of a relatively neutral trait: preference for abstract paintings. Participants were
told that they would view pairs of paintings by two artists —abstract works by the artists

Paul Klee and Wassily Kandinsky —and choose the painting from the pair that they
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preferred the most. Then, they and the others completing the study would be classified
as either Klees or Kandinskys, based on which artist they preferred relative to the other.
In reality, whether participants were told that they were a Klee or a
Kandinsky was randomly assigned by the computer program, and was not actually
dependent on their answers in the painting task. We used a minimal group identity task
to randomly assign identities, rather than relying on a more “natural” social identity like
a demographic category (e.g., gender or race), for two reasons. First, assigning identities
rather than exploiting the demographic categories or existing group affiliations of
participants ensured that participants were able to behave without bringing prior biases
and expectations about “real” social categories into their interactions. Second, random
assignment allowed us to distribute participants within each session so that each
participant could successfully be paired in a homogeneous identities triad (i.e., paired
with two alters who had been categorized as a Klee if ego had been categorized as a
Klee) in one phase, and in a triad with diverse identities (i.e., paired with at least one
alter who had been categorized as a Kandinsky if ego had been categorized as a Klee) in
another phase. Meta-analyses have demonstrated that artificially established identities
like those used in the Klee and Kandinsky task are as likely as more “naturally” based
categories to generate favoritism toward one’s own social category in the lab (Balliet,

Wu, and De Dreu 2014).
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After answering five painting preference questions, participants were told that
based on their answers they were either a Klee or a Kandinsky, and that in the
upcoming portion of the study they would complete a decision-making task with other

participants who had also been identified as Klees or Kandinskys.

3.3.3 The Exchange Structure Manipulation and Trust Game Outcome

The computer program randomly assigned the session to either the generalized,
reciprocal, or productive exchange structure. An initial set of instructions, held constant
across conditions, informed participants that the session included at least eight other
people. In the upcoming task they would be connected at random to exactly two of the
others, and those others might be Klees, Kandinskys, or both (more specific information
was provided about identities later, as described in the next section). The decision-
making task, which they would complete with the two others, consisted of multiple
rounds. In each round, they would make a binary decision to either transfer or keep an
endowment of points. Points had value: participants’ total points earned throughout the
study would be translated into a dollar amount that would determine their study
payment.

Subsequent instructions varied based on the exchange structure. Before turning to
the specific details of the task by exchange structure condition, first note that we
followed prior work manipulating exchange structure by holding constant the costs and

benefits of exchange across the different structures (Cheshire, Gerbasi, and Cook 2010;
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Kuwabara 2011; Lawler, Thye, and Yoon 2008; Molm, Collett, and Schaefer 2007; Molm,
Takahashi, and Peterson 2000; Yamagishi and Cook 1993). Specifically, we followed the
exchange structure payoffs used by Lawler and colleagues (2008) exactly. Regardless of
the exchange structure to which the session was assigned —that is, across all exchange
conditions —choosing not to exchange yielded a default profit of 300 points for the
participant. On the other hand, a viable exchange behavior yielded a benefit of 800
points (Lawler, Thye, and Yoon 2008).

In the generalized exchange condition, participants were told that they could send
points to a specific other and receive points from a different other, as shown in a black-
and-white example on their screen (reproduced in the first row of the first column in
Figure 3). In this example, it was explained, A could decide whether to send points to B,
B could decide whether to send points to C, and C could decide whether to send points
to A. Those who decided not to send points in a round would keep a default payoff of
300 points. If a participant decided instead to send their points (i.e., engage in exchange)
in a round, then the recipient would receive 800 points.

In the reciprocal exchange condition, participants could send points to one or both
of the others, as shown in the black-and-white example shown in the second row of
Figure 3. Thus, A could send points to B and/or to C, and could receive points from B
and/or C. Again, those who decided not to send points to anyone kept a default payoff

of 300 points. But if they decided to engage in an exchange with one or both of the
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others, the other(s) with whom the participant chose to exchange received a benefit of
800 points. As a result, each actor could either keep 300 points by not giving to either
alter, or could opt to make one or two exchanges that entailed the alter receiving 800
points.

In productive exchange, participants made decisions to send points to a “joint
fund” shared by the triad, rather than sending points to specific others in the triad.
Likewise, participants received points from the joint fund rather than from specific alters
(see the third row of the first column in Figure 3). Giving to the joint fund produced
benefits dependent on the number of others who also gave to the joint fund, as is
standard in productive exchange and in experimental research on productive exchange
structures (Lawler 2001; Lawler, Thye, and Yoon 2000). If one person gave to the joint
fund, that person produced 800 points for the joint fund. These points in the joint fund
would then be distributed equally to all actors in the triad (i.e., producing 267 profit
points for each person in the triad; the two who did not give also received their 300-
point default payoff). If two people sent their resources to the joint fund, they produced
2400 points for the joint fund. Thus all actors in the triad received 800 profit points
(2400/3 actors) from the joint fund (the one who did not make an exchange also received
their 300-point default payoff). Finally, giving points to the joint fund when all others
gave to the joint fund resulted in a total profit of 4800 points for the joint fund, yielding

1600 points (4800/3 actors) for each actor —identical to the possible profits in the
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reciprocal exchange structure, where all exchanging with all others resulted in a total
profit of 1600 points for all (Lawler, Thye, and Yoon 2008).

Note that in the generalized exchange condition, each person could only benefit
from one viable exchange (i.e., B could only benefit from A, and so on). As a result, the
maximum benefit any actor could receive from an exchange partner in a round of
generalized exchange was 800 points (plus the 300-point default profit if they chose not
to exchange). On the other hand, those in productive and reciprocal exchange could
benefit from both alters” exchange behaviors, and thus could receive benefits of up to
1600 points from others” exchange behaviors in a round. Put differently, because
productive and reciprocal exchange entailed the possibility of exchanging with up to
two alters in the triad, the maximum possible profit was by necessity lower in the
generalized exchange condition. Lawler and colleagues noted this issue as well (2008,
pg. 530). To resolve it (as Lawler and colleagues did), within the generalized exchange
condition, we ran some sessions (N = 4 of the 11 generalized exchange sessions) where
giving entailed either keeping 300 profit points or giving 1600 (rather than 800) profit
points to the alter to whom one could give. That is, in this ancillary generalized
exchange condition it was possible to earn 1600 points from successful exchange, just as
it was in the reciprocal or productive exchange conditions.

All participants were informed that decisions would be simultaneous, made

without anyone knowing what others had given before making the decision to give.
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After everyone made their decision, they could see their profits. Round-level profits
consisted of both the points they earned from the others they could receive points from,
if they received them, plus the points they kept if they opted not to exchange. Then, they
would go on to the next of several repeated rounds of exchange in the same triad. After
the instructions, participants completed a set of quiz questions to check their
understanding. Missed questions were followed by a detailed description of the correct
answer.

Following each phase of repeated exchange — in which interactants were
“treated” through their exposure to a level of cooperation and affective attachment
produced through the structure and identity composition of their exchange network —
participants then played two trust games — one as a sender making a trust decision, the
next as a returner making a trustworthiness decision. Both decisions were made
simultaneously, and could not be informed by the behavior of the partner. In all trust
game decisions, the identity information of the interactants was made salient. Half of the
trust games, participants possessed a shared social identity; in the other half,
participants possessed different social identities.

As senders making trust decisions, respondents were given 300 points and
instructed to decide how many points (from 0 to 300) they would share with their
sender. Any points sent to the returner would triple in value. Senders were also told that

returners would simultaneously decide what proportion of the tripled points they will
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send back to the sender. Returners were provided the same instructions when making
trustworthiness decisions and deciding what proportion of the shared points they

would return to the sender.

3.3.3 The Identity Information Manipulation

While reading the instructions for the basic exchange structure task, participants
could see an example matching the exchange structure condition of their session, with
nodes labeled A, B, and C (see the first column of Figure 3). They were informed that
while completing the task with the two others, they would see an image very similar to
the example in the study-wide instructions, except the image would contain the actual
random letter identifiers assigned to themselves and others in the study with whom
they were paired.

Additionally, in the two known identities conditions (homogeneous identities and
diverse identities), participants were told that when the actual task began, they and the
others would be identified with both their letter identifiers and colored circles: blue if
the participant was a Klee and green if they were a Kandinsky. By contrast, those in the
unknown identities condition were told that they would see a figure similar to the one in
the example from the instructions during the phase: it would have black nodes
containing their and the others’ letter identifiers, but the Klee or Kandinsky identities of

each participant in their structure would not be shown.
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When the actual task began, in the unknown identities condition participants were
paired without regard to identities and nodes were shown in black and white (first
column of Figure 3). In the homogeneous identities condition, they were linked to two
others in the session with whom they shared a Klee or Kandinsky identity. Thus, from
their perspective they were embedded in a triad that showed either all-blue (see the
second column of Figure 3) or all-green nodes to indicate that they had been paired with
two other Klees (or Kandinkys). In the diverse identities condition, Klee participants
were paired with either one or two Kandinsky alters, and vice versa (third column of
Figure 3).

Though they were not told the number of rounds in advance, participants
proceeded to complete 18 rounds of the decision-making task (as in Lawler, Thye, and
Yoon 2000). We have already noted that occasionally, participants had technical issues
that prevented them from completing the online study, or went idle for more than two
minutes and were removed from the study. When that happened, the program filled in
for the participant for all remaining rounds. Programmed responses entailed giving
points if it was the first round of the phase, and, in all subsequent rounds, mimicking the
others” exchange behaviors directed at the programmed actor in the previous round. In
generalized exchange, this meant giving if the programmed actor had received points in
the previous round. In reciprocal exchange, this meant giving to the other if the

programmed actor had received points from that specific other in the previous round.
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For productive exchange, the programmed actor gave if both others gave, did not give if
both others did not give, and gave at a 50% chance if one other gave and one did not in
the previous round. Put differently, pre-programmed actors engaged in tit-for-tat
behavior. Participants were never aware if or when an alter had dropped out and was
replaced with pre-programmed responses.

After 18 rounds of the task, participants answered a series of questions about their
“experience with the two others to whom [they] were connected in the task” designed to
measure affective attachment toward the triad (Lawler, Thye, and Yoon 2008).
Participants rated their experience working with the others in five items, each measured
on a nine-point scale: bad-good, detached-attached, disloyal-loyal, disconnected-
connected, and negative-positive. Participants would then participate in two rounds of
the trust game described in the previous section with unmet interaction partners.

After these questions and the trust games, one phase was complete. Because
information about identities was manipulated within the session, participants completed
all three conditions, each in one of three phases. Participants did not know ahead of time
that there would be multiple phases. They were informed only after the first phase that
they would be assigned to a new triad. We emphasized (accurately) that they would be
paired with new others, and not the two people with whom they had just interacted.
This was followed by an image of the new triad to which they had been assigned —

homogeneous identities, diverse identities, or unknown identities (Figure 3) and a new
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set of decisions and questionnaire; this process repeated one more time for the third
information about identities condition.

After three phases of the task—each consisting of 18 exchange rounds, the post-
phase questionnaire, and two rounds of a trust game with an unmet interaction
partner —the study was complete. Participants entered responses to open-ended
questions about their perceptions of the study, including suspicion about deception, and
read a debriefing screen. The study took about 75 minutes. After completing the session
participants received an Amazon e-gift card, ranging from $15 to $20, depending on

their actual earnings in the task.

3.3.4 Analytic Strategy

In the repeated exchange phases, decisions to engage in exchange were binary
choices for participants, but differences in how each exchange structure is arranged
yield unique exchange opportunities for each type of structure. Those in the reciprocal
exchange condition made two distinct decisions per round —whether to exchange with
each of two alters. By contrast, participants in the productive and generalized exchange
conditions made only one decision per round: whether to transfer points to the joint
fund, or to the one other in the triad to whom they were able to transfer, respectively.

To compare giving behavior across these different settings (i.e., where ego made
one decision or two decisions per round), we relied on one dichotomous outcome:

giving to what we call here the focal beneficiary. In generalized exchange, the focal
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beneficiary is the one other to whom the participant could give. In productive exchange,
the focal beneficiary is the joint fund. In reciprocal exchange, the focal beneficiary
corresponds to the structurally equivalent focal beneficiary in generalized exchange: the
other that is counterclockwise in the “chain” (i.e., if ego is A, the focal beneficiary is B for
both generalized and reciprocal exchange, see Figure 3). Thus half of the decisions were
dropped from the reciprocal exchange condition to analyze one binary outcome in each
round, as in productive and generalized exchange.

In exchange game analyses, data are nested in four levels: (a) experimental
sessions that included (b) individual participants, each of whom completed (c) three
phases; within these phases, participants made decisions in (d) 18 rounds of exchange.
Because of this, we estimated our binary outcome —whether the actor engaged in
exchange with the focal beneficiary or not in a given round —using generalized linear
mixed models with random intercepts for the session, participant, and phase to account
for the dependencies between the four levels of observation.

Trust game analyses conceive of the structure and composition of a network from
a prior phase of exchange as treatment. As such, indicators of the structure of the
previous exchange network and the number of out-group interactants the exchange
network contained are constructed and used to predict trust and trustworthiness
behavior. These analyses focus exclusively on network exchange structures where

identity information was salient — the homogeneous and mixed conditions.
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3.4. Results
3.4.1 Overall Giving Patterns in Exchange Networks

First, I ask if differences in the amount of cooperation between productive,
reciprocal, and generalized exchange structures are consistent with previous findings. In
other words, is ATSE’s empirical prediction robust to the inclusion of information about
exchange partners’ social identities? Figure 4 displays the proportion of participants
who decided to exchange with the focal beneficiary across the rounds of the phase,
based on our two key manipulations: exchange structure and information about
identities. This figure reflects a pattern of giving that is remarkably consistent with
previous work in ATSE across all three levels of our information about identities
manipulation: giving was highest in productive exchange and lowest in generalized
exchange. Figure 2 also suggests that differences in the patterns of giving behavior for
each exchange structure emerged over time. We therefore controlled for round in all
analyses to follow.

Our estimates underscore the pattern shown in the descriptive results. Table 1,
Model 1 demonstrates that exchange structure was a significant predictor of giving to
the focal beneficiary. In line with past work (Lawler, Thye, and Yoon 2008) and
Hypothesis 1, giving rates were significantly higher in productive (B =4.96, p <.001) and
reciprocal exchange (B = 3.44, p <.001), compared to generalized exchange. Exchange

patterns in the former two conditions also differed; the likelihood of giving to the focal
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Figure 4: Giving to the focal beneficiary over time, by the key study manipulations.

beneficiary was higher in productive than in reciprocal exchange (B = 1.51, p <.05).
These patterns, along with the others described further below, held after controlling for
whether generalized exchange yielded a benefit of 800 (standard generalized exchange
condition) or 1600 (ancillary generalized exchange condition) profit points to the other
(see the Online Appendix, Table 51, Model 1). Additional ancillary analyses controlling
for the demographic variables we collected (gender, age, and whether the participant
was a University student or not), which did not impact results.

Our second key manipulation was whether own and others’ social categories were

known or not and, if so, whether the triad contained members whose identities were
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homogeneous or diverse. Results show that when identities were known and those
identities were homogenous (i.e., all exchange partners shared the same social category),
cooperation was promoted in the exchange task. Exchange rates were higher in triads
with homogeneous identities, compared to those in our first control condition—where
identities were unknown (B = .57, p <.05, Table 3, Model 1). This finding is consistent
with much past work that has found evidence for favoritism toward those sharing one’s
social category in cooperation. Exchange rates were also in the expected direction for the
difference between homogeneous and diverse identities (our alternative control
condition) triads, though the difference did not reach significance, possibly because, so
that there was no deception in the real-time interaction task, our diverse identities triads
by necessity included interactions with same-identity others.

Exchange rates toward focal alters in triads with diverse identity information (i.e.,
that included a mix of exchange partners with observable variation in identity
categories) did not significantly differ from the unknown identities condition. Recall that
each participant in a given diverse identities triad could either be a member of the
“majority” (i.e., one other in the triad shared ego’s identity, and the other did not) or
“minority” (both others did not share ego’s identity). We controlled for minority or
majority status in these analyses to test whether participants experienced the

manipulation differently because of it. But we find that exchange behaviors in diverse
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identities triads were similar to those in unknown identities triads regardless of whether
participants were in the relative majority or minority in their triad (p > .39). Likewise,

Table 3: Generalized linear models predicting giving to the focal beneficiary.
All tests are two-tailed. “ p <.05, ™ p <.01, ™ p < .001. The reference categories are Generalized
exchange and Unknown identities. Round in phase is coded such that 0 = the first round and 17 = the
final (18'") round of the phase. Four-level generalized linear model with random intercepts for
phases, participants, and sessions; N = 12,871 decisions nested in 735 phases nested in 251
participants nested in 30 sessions.

Model 1 Model 2
B (SE) B (SE)
Fixed effects
Productive exchange (P) 4.96 (.64)" 478 (.74)""
Reciprocal exchange (R) 3.44 (.66)™ 3.59 (.76)™
Homogeneous identities 57 (28)" .55 (.39)
(H)
Diverse identities, ego is 37 (.43)
minority
Diverse identities, ego is .16 (.49)
majority
Diverse identities (D) .50 (.38)
Round in the phase -07 (.01)™ -07 (.01
PxH .85 (.71)
PxD -.22 (.66)
RxH -.57 (.65)
RxD 15 (.69)
Intercept 2.18 (45" 2.16 (47)™
Random effects
Phase intercept variance 4.74 4.60
Participant intercept var. 6.23 6.24
Session intercept var. .82 .85

those in diverse identities triads did not differ in their giving regardless of their minority

or majority status (B =.16, p =.74). These results taken on the whole suggest that it is the
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particular combination of having access to information about identities and those
identities are homogeneous that facilitates cooperative exchange, supporting Hypothesis
2.

Model 2 in Table 3 includes interactions between our key manipulations. Because
relative majority or minority position within the diverse identities condition did not
differentially predict giving in Model 1, we collapsed across majority and minority
participants in Model 2. We find no evidence that exchange structure or information
about identities interact to differentially impact cooperation (ps > .23). Instead, we retain
Model 1 in Table 3. Our results show that both the form of exchange and shared social
identities among exchange partners appear to be distinct, orthogonal factors affecting

exchange behavior, failing to find support for Hypothesis 3.

3.4.1 Affective Attachment

After the 18 rounds of each phase of the exchange task, participants completed a
measure of affective attachment. We averaged across the participant’s responses on the
five items to produce a single measure of affective attachment for each participant in
each phase (Cronbach’s alpha = .96). Just as we controlled for round in the phase in the
exchange task models, here we control for which measurement (i.e., phase) this was, of
the three instances (once at the end of each phase) where we measured affective

attachment.
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Table 4, Model 1 reveals that overall —that is, regardless of our other key
manipulation, information about identities—affective attachment was stronger in
productive and reciprocal exchange, compared to generalized exchange (B=1.91 and B =
1.77 respectively, ps <.001). The difference between the former two exchange structures
was not significant (B = .14, p = .71), suggesting that productive exchange and reciprocal
exchange allowed for the development of similar levels of affective attachment.
Likewise, regardless of exchange structure, identities also impacted affective attachment.
Those in triads with homogeneous identities reported greater affective attachment
compared to those where identities were unknown. They also reported marginally more
affective attachment than those in diverse identities triads (B = .31, p = .06). Again, there
was no difference in affective attachment between diverse identities and unknown
identities triads (B = .01, p =.96).

Additionally, Model 2 in Table 4 demonstrates that differences in affective
attachment in productive, reciprocal, and generalized exchange structures—and in
homogeneous identities triads, compared to those with diverse identities or unknown
identities—were mediated by the network-level proportion of successful exchanges
made in the exchange task. We have already demonstrated that both exchange structure
and homogeneous social identities facilitated cooperative exchange. Here we show that

after controlling for the group-level proportion of cooperative exchange, the differences
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Table 4: Multilevel Linear Models Predicting Affective Attachment Following a Phase of
the Exchange Task.

All tests are two-tailed. * p <.05, ™ p <.01, ™ p <.001. The reference categories are Generalized

exchange and Unknown identities. Three-level multilevel linear model (maximum likelihood

estimation) with random intercepts for participants and sessions; N =702 measurements nested in

249 participants nested in 30 sessions for each model.

Model 1 Model 2
B (SE) B (SE)

Fixed effects

Productive exchange 1.91 (35" .05 (.20)

Reciprocal exchange 1.77 (37)™" 38(.20)

Homogeneous identities 32 (.16)° 10 (L11)

Diverse identities .01 (.16) -10(.11)

Proportion giving during 6.44 (25)™"

the exchange task

Phase 2 18 (.16) .02 (.11)

Phase 3 44 (.16)" 23 (11"
Intercept 5.02 (27)™ 96 (.22)™
Random effects

Participant intercept var. .98 1.05

Session intercept var. 41 .00

in levels of affective attachment following the exchange task become non-significant.
Both structure and same-identity bias affected cooperative exchange rates in our
experiment; in turn, these cooperative exchange rates promoted higher levels of affective
attachment within the triad. These findings have implications for future work on
cooperative exchange in homogeneous and non-homogeneous group settings, to which

we turn in the concluding section.
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3.4.2 Future Trust and Trustworthiness by Social Identity

Following each phase of repeated exchange and affective attachment questions,
repsondents then played two rouns of a one-shot trust game — one as a sender to
measure trust, one as a receiver to measure trustworthiness — with an unmet interaction
partner who was not a participant in their previous phases of repeated exchange. Table 5
reports the results from trust decisions (Model 1) and trustworthiness decisions (Model
2) made toward unmet alters.

Hypothesis 4, implied by ATSE, proposes that productive exchange structures
will lead to the highest levels of trust and trustworthiness toward unmet alters, followed
by reciprocal and then generalized exchange. Model 1 shows that the reality is more
complicated. Trust behavior is significantly higher after phases of repeated exchange in
productive (0.122, p < 0.01) and reciprocal (0.187, p < 0.001) exchange compared to the
generalized exchange conditions, but productive exchange does not clearly supercede
reciprocal — in fact, while differences between the estimates mentioned between
productive and reciprocal exchange are not significant, reciprocal exchange has a larger
estimated main effect on future trust behavior. Trustworthiness (Table 5, Model 2) —
which was hypothesized to be the more sensitive measure due to the lower risk
associated with the decision — does not differ significantly by prior exposure to different

structures of repeated exchange.
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Hypothesis 5 proposes that actors who were previously embedded in social
exchange networks that contained multiple interaction partners from one’s relative out-
group social identity will engage in more trust and trustworthiness behavior when they
encounter unmet out-group alters in the one-shot trust game, compared to those from
homogeneous exchange network phases. Model 2 in Table 5 provides support for this
hypothesis in terms of trustworthiness. While the model reports a negative main effect
of having an out-group partner as a returner making a trustworthiness decision,
participants who were embedded in diverse prior exchange networks that contained
two out-group alters were significantly more likely to give more to an out-group trust
game partner compared to those who were in diverse triads with only one out-group
alter or homogenoeus information exchange structure conditions (0.093, p < 0.05).

The results show that being involved in repeated exchange with more than one
dissimilar other leads to greater generalized beliefs about trustworthiness that are
enacted behaviorally toward members of that out-group social category, consistent with
hypothesis 5. I do not find the same relationship in the trust model, which is a higher
risk decision. This indicates that, after the brief phase of repeated exchange, in-group

preferences continue to shape consequential giving behaviors toward unmet others.
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Table 5: Linear Mixed Models Predicting Trust and Trustworthiness following
Repeated Exchange Phases

All tests are two-tailed. * p <.05, ™ p <.01, ™ p <.001. The reference categories are Generalized

exchange and Unknown identities.

Model 1 Model 2

Trust Trustworthy

B (SE) B (SE)
Fixed effects
Productive Exchange 122 (.04)** .003 (.03)
Reciprocal Exchange 187 (L04)*** -.036 (.04)
Trust Game: Out-Grp Sender .044 (.03) -.052 (.02)*
Trust Game: Prop Sent as Truster 486 (.06)*** 270 (.03)***
Prior Phase: One Out-Grp Alter .003 (.03) -.030 (.02)
Prior Phase: Two Out-Grp Alters .009 (.04) -.032 (.03)
Phase 2 -.015 (.02) -.046 (.02)**
Phase 3 -.020 (.03) -.043 (.02)*
Prior-One x Trust-Out -.010 (.05) .038 (.03)
Prior-Two x Trust-Out -.016 (.06) .093 (.05)*
Intercept 363 (.04)*** 348 (.03)***
Random effects
Participant intercept variance 053 (.23) .038 (.19)
Session intercept variance .033 (.18) 017 (.13)

3.5. Discussion

The overarching goal of this study is to understand the role of same-identity bias
in the context of different repeated network exchange structures, as well as future
commitment behaviors toward unmet out-group others. Linking these two known
determinants of cooperation and trust by manipulating both, I demonstrate that same-
identity bias and the jointness of repeated exchange independently affect the emergence

of social order, even in the presence of each other. Moreover, I show that features of
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one’s prior exchange network context can shape future trust and trustworthiness
behaviors, in ways that attenuate in-group preferences in decision-making about the
trustworthiness of an unmet person from an out-group.

My results clearly demonstrate that ATSE’s structural proposition — that the
jointness of an exchange task affects the frequency of cooperation and the nature of
affective commitments toward one’s exchange partners - is robust to the addition of
social identity information. Productive exchange structures yielded the highest levels of
cooperation, followed by reciprocal exchange, with generalized exchange leading to the
lowest levels of cooperation (replicating Lawler, Thye, and Yoon 2008). These patterns
occurred regardless of whether the interactants had access to social identity information
or not, and, when it was available, whether identities were homogeneous or diverse.
Our competing hypothesis, that identity information might suppress the expected
differences in the frequency of exchange emerging between the exchange structure
types, was guided by prior work suggesting that same-identity information may reduce
uncertainty and risk in those exchange structures that are particularly risky. But our
results clearly show that the structural arrangement of repeated exchange remains
powerfully influential, independent of identities.

Our findings also show that exchange structure should be a consequential
consideration for interdisciplinary research on same-identity bias, especially in studies

that explore levers that mediate or moderate such biases in enduring and diverse
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groups. Studies of intergroup contact theory (see Pettigrew and Tropp 2006), for
example, tend to show that groups of people with different social identities can be
cooperative and cohesive when members of diverse groups are made to feel equal in
their ability to contribute cooperatively toward a shared goal that a presiding authority
encourages. But it is unclear whether some or all of these conditions need to be present
for the anticipated effects to emerge, or exactly how these behavioral scope conditions
induce psychological and emotional orientations toward cooperating with dissimilar
others.

Research from theories of social exchange such as ATSE develop a formal social-
psychological mechanism to explain the impact of well-identified exchange structures
on social dilemmas that are analogous to the nature of tasks found in studies of
intergroup contact or diverse teams in organizations. By integrating insights on the
relationship between exchange structure and affective commitments, we propose that
ATSE provides researchers who study diverse group dynamics with a key explanation
of the structurally-induced psychological processes that help generate the sometimes-

mixed empirical outcomes of these research traditions.
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4. Manipulating Initial Network Characteristics and
Measuring Changes in the Emergence of Homophily: a
Computational Experiment

4.1. Introduction

Social ties tend to form between people with matching traits. This phenomenon,
known as homophily, is among the most remarkable and robust empirical patterns
observed in sociology (Lazarsfeld and Merton 1954; McPherson, Smith-Lovin, and Cook
2001). Thousands of analyses of observational data across many disciplines and in a
variety of organizational settings (McPherson, Smith-Lovin, and Rawlings 2021) have
shown that people are almost universally share observable characteristics more than
chance would otherwise predict.

This paper uses a computational experiment to ask a simple question: how might
an organization intervene to attenuate the emergence of homophilous clustering within
its constituents? Many studies have used empirical data from longitudinal networks to
provide compelling answers to this problem. Moody (2001) shows, for example, that
increasing heterogeneity at the organizational level can actually increase segregation, as
people can encounter enough similar others to satisfy their social needs by forming ties
primarily within their own groups — unless opportunities for social interaction and tie
formation are constrained to smaller (yet still heterogeneous) interaction foci of social

interaction. Yet explanations of homophily in organizational settings are constrained by
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the nature of available empirical data. Longitudinal network data in schools and
organizations as they occur organically are inherently segregated.

By contrast, leaders of organizations often have the ability to manipulate the
structure and connectivity of people within them by assigning people to smaller task
groups and teams, or partitioning newcomers into discrete cohorts. Such decisions
would not only decrease the degree of homophily in an organization’s network at the
outset: because patterns of homophily are induced in part by actors” inherent
preferences for transitivity (i.e., to form ties with the friends of their friends), such
manipulations would increase the probability that the friend of one’s friend either does
not yet exist or is a person who possesses an out-group social identity category.

In this paper, I use an agent-based simulation to investigate how initial network
configurations can shape the emergence of segregation in a hypothetical organizational
setting. In the simulation, I emphasize two key manipulations that exploit transitivity
preferences to maximize the probability of cross-group tie formation (or minimize the
probability of in-group tie formation): whether an organizational network contains focal
cliques with heterogeneous actors — diverse teams — at the outset, and whether that

initial network is already segregated or fully disconnected outside of the cliques.

4.2. Background

Though many studies document its ubiquity, research on homophily often treats

the pervasiveness of the descriptive pattern as its own explanation (Fiel 2021). The
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causes of homophily are broadly assumed to arise from an interaction between the
preferences of individuals for similar people and the social structures in which these
preferences unfold. The former mechanism — often called choice homophily or in-group
preference, comes from classical findings in social psychology that sharing attributes
reduces perceptions of uncertainty about and challenges of interacting with others
(Allport 1954; Festinger 1957; Werner and Parmelee 1979; Hamm 2000). As a result, trust
and solidarity tends to form more easily between similar people as opposed to people
who inhabit different observable social categories (e.g., Portes and Sensenbrenner 1993).
Findings about in-group preferences are well-documented in dyadic interactions, and
hold compelling face validity when they are assumed to operate identically in networks
by generating homophily from the ground up. After all, birds of a feather flock together
(Turner 1545), and “everybody knows that we like what resembles us, those who think
and feel as we do” (Durkheim 2014:45).

The latter cause — often called induced homophily, indicts the structural features of
a social system itself in the emergence and reproduction of homophilous ties. People can
only form ties with other people with whom they are at risk to come into contact with
(Blau 1977; Feld 1981). The risk set that one finds themselves in — the proportion of
similar and dissimilar actors in their network (Schelling 1971), the distribution of these
actors within the broader social structure (Blau 1977), and their connections to implicit

and explicit foci such as teams, classrooms, and shared activities or interests (Feld 1981;
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1982) — constrains their opportunities for new tie formation. The key mechanism through
which social structure is believed to generate induced homophily is known as
transitivity, the phenomenon where two individuals connected by a third party tend to
become connected themselves (Rapoport 1953; Holland and Leinhard 1971).
Longitudinal network analyses show that an individuals” inclination toward transitivity
lead them to form ties with the friends of their friends, who are already more likely to be
situated in the social space within foci (i.e., in structural proximity to) to which this
individual is connected (McPherson 2004; Kossinets and Watts 2009).

Along these lines, sociologists investigating the structural determinants of
homophily in organizations show that variation in presence of opportunities for mixing
pattern the extent to which homophilous dyads form, and show that constraining such
opportunities by maximizing heterogeneity within explicit foci such as teams,
extracurricular activities, and even seat assignments at lunch tables or classrooms can
lead to more ties between people who possess different social categories through
transitive closure (Moody 2001; Rohrer et al. 2021).

These studies indicate that manipulating the structure of a social network should
affect — and could attenuate — levels of induced homophily. In most situations, focal
arrangements and the broader network structure that lead to induced homophily are
inherited, not generated, by individuals who enter an established network context such

as a school or professional organization (Kossinets and Watts 2009; Fiel 2021). But
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manipulating the structure of an organization’s network in a way that alters these
otherwise-inherited and minimal inter-group mixing opportunities through explicit foci
(such as diverse cliques and friendship circles formed prior to their incorporation into
the broader network) could lead to different levels of induced homophily.

In turn, persistent contact with dissimilar others through manipulations that
constrain and maximize mixing opportunities within networks may in turn affect the
degree of choice homophily — in-group preferences and inter-group behaviors — that
individuals possess within themselves. While historically viewed as a fixed attribute,
recent work emphasizes the relationally constructed nature of the in-group preferences
that cause choice homophily (e.g., Fiel 2021). Indeed, adolescents with more racially
diverse ego networks in secondary school contexts are far more likely to be married to
racially dissimilar partner as adults (Kao et al. 2019); White college students assigned to
racially dissimilar roommates develop more diverse friend groups and report lower
levels of anxiety when interacting with Black strangers (Gaither and Sommers 2013); and
repeated exchange in categorically diverse triads has a positive impact on future
trustworthiness behavior toward unmet out-group alters (Harrell and Quinn 2022).

In short, while choice homophily and induced homophily provide a compelling
account of a durable social fact, taking these explanations seriously as micro-level
mechanisms requires sociologists to jointly operationalize them as such, while

simultaneously linking them to the structural features of networks that are used to
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explain homophily — such as inherited segregation (McPherson 2004; Kossinets and
Watts 2009) or pre-existing segregation into focal domains that correlate with social
category group membership (Blau 1977; McPherson et al. 2001; Wimmer and Lewis
2010). Such an approach allows researchers to investigate homophily as an emergent
and property of social systems that is both malleable as an outcome and relevant to the
relational construction of in-group preferences — and subsequent network-level
homophily.

Doing so is very difficult, if not presently impossible, in an empirical context.
While longitudinal network data has allowed researchers to identify patterns linking
social structure to homophily in the form of downstream segregation, virtually all
observable networks are homophilous to some degree at the outset of inquiry. As a
result, plausible initial network configurations — such as a network in which no agents
have yet formed ties, or where the only ties formed prior to the network’s evolution are
assigned by an authority figure who presides over a given organizational space — may
have substantial consequences for the emergence of homophilous ties, but lack a zone of
common support for exploration in empirical longitudinal network data. Moreover, in-
group preferences are typically assumed to be the excess attachment left unexplained by
induced homophily terms in a model, and are not captured as the individual-level (or
relational — see Fiel 2021) psychological constructs that they are. Present empirical

studies are not only limited by a researcher’s capacity to operationalize the mechanisms
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with available data; they also provide top-down explanation for a bottom-up process out
of necessity. In short, the data that are required to develop an account of how social
structures co-evolve from choice and induced homophily do not currently exist.

This paper develops an agent-based model to investigate homophily as a
ground-up emergent phenomenon of social systems. The model embeds agents from
two different social groups within the network of a hypothetical organization, and aims
to manipulate three groups of parameters. First, the model manipulates the initial
structure of the network space in which agents interact so that it (a) includes or excludes
diverse cliques as social foci, and (b) allows the graph to be fully disconnected connected
or segregated — allowing for transitive closure opportunities to either align with or
conflict with opportunities to form in-group ties. Second, it varies the propensity of all
agents in a given condition to engage in choice homophily (i.e., one’s affinity for in-
group ties) and the closure component of induced homophily (i.e., one’s propensity to
become friends with the friends of their friends). Third, and absent from the present set
of results, the model will manipulate whether or not agents who form and maintain ties
with out-group alters develop attenuated in-group preferences.

Across the suite of simulation conditions, I find that the structure of the initial
network can be highly influential in determining the degree to which homophily
emerges in an organization. When initial network configurations contain social foci in

the form of diverse cliques of agents, tie formation occurs more often between dissimilar
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alters through the transitivity mechanism — even when in-group preference is high. I
also find that, while the choice homophily parameter (subsequently called in-group
preference) and the transitivity component of induced homophily (subsequently called
closure preference) interact to produce homophilous systems, closure preference is most
influential only when in-group preferences are also high, or when the social system has
a great deal of pre-existing segregation in its initial network configuration. Consistent
with the implications of contact theory (Pettigrew and Tropp 2006), my results provide
evidence to suggest that leaders of organizations can attenuate segregation in their
constituent networks by assigning heterogeneous teams — or by partitioning actors into
cohorts to decrease the probability that transitivity preferences lead to homophilous ties
at the outset of the cohort’s integration. These findings also provide a ground-up
demonstration of the cognitive and structural plausibility of mechanisms used to explain
the homophily principle by top-down models of social ecology.

In a future phase of the study, I hope to show that operationalizing in-group
preference as a relationally learned construct further attenuates emergent homophily
through socialization, or the retooling of agents’ cultural meanings and affective
commitments about out-group interaction partners. Upon completion, this agent-based
model will include updateable in-group attachment preferences, and represent an

emergent account of homophily that conceives of in-group preference as a dynamic
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property shaped by ongoing ties and structurally induced opportunities for inter-group

interaction.

4.3. Methods
4.3.1 The Organizational Setting

Prior agent-based simulations modeling the emergence of segregation conceive
of the social space as a lattice where positions represent physical proximity (Schelling
1971; Bruch and Mare 2006) — primarily because these models attempt to imitate the
process of residential decision-making, or choosing neighbors. By contrast, the agents in
the computational experiment in this study choose social ties. The environment in the
model affects the selection of ties based on the ongoing structure of relations in the
environment at any given state. The environment in the model does not affect the
selection of these ties through proximity in physical space: the setting is constrained to
60 agents, allowing me to plausibly assume that each agent has the ability to reach any
other agent as a potential interaction partner.

I vary the structure of the organization in two ways (shown in Figure 5): the
broader patterns of connectivity in the initial (i.e., when time=0) configuration of the
social space, and the presence or absence of explicit foci in the form of diverse cliques
embedded within that initial configuration. In the N1A factorial condition shown in
Figure 5, the initial network space (i.e., the structure of the network prior to any

decision-making or evolution) is a fully-disconnected graph. The N1B initial network
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condition is also a fully disconnected graph, with the exception of diverse cliques: three
fully-connected clusters of six agents, three from one identity group and three from
another, have already formed ties prior to the start of the simulated organizational
dynamics. This condition is analogous to a strategic decision on the part of an

organization such as an orientation program for a subset of the broader population.
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Figure 5. Initial Network Configurations for the Simulation Experiment.
By contrast, the N2 factorial conditions include nominal degree of initial
connectivity in the social space. This connectivity is randomly generated through either

an Erdos-Rényi model with a new tie probability of 0.01, or a conditional Erdos-Renyi
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that induces in-group favoritism in the initial set of ties with a mixing matrix of 0.05,
0.025, 0.025, 0.05. The N2B condition contains cliques that exist in junction with initially
segregated connectivity; the N2A condition includes cliques that co-occur with a

randomly connected graph.

4.3.2 The Agents

Each of the 60 agents make a set of decisions in each state, or interval of time, over
which the network evolves. All agents are assigned to one social category or another.
Within any given run of the simulation, all agents within the run are given one constant
value for in-group tie formation preference, and another constant value for the closure
preference term that varies independently from the in-group preference term. These
values are described in more detail in the following section; the unique values used to
produce the results reported in this study are shown in Table 6.

Table 6. Parameterization of the Agents and Social Space

Level of
Group Parameter Vanation Values
In-group preference Network 0.00.3]09
Agent Fflo?Lue preference Network 0.0/0.53]0.9
= Social category Apgent 0 [blue] | 1 [green]
Parameters ) ) i
Maximum number of ties Agent X -~ Np6, 1.73)
Pr seeking out an unmet interaction partner Agent 1 - lagit{centered "max n ties")
Number of agents Network 60
Number of agents from social category 1 Network 30
Diverse focal cliques Network 0 [no] |1 [ves]
. Focal clique size Network 6
Space Any initial connectivity Network 0 [no] |1 [ves]
Parameters ) o .
Segregated initial connectivity Network 0 [ne] |1 [ves]
Pr mitial withimn-group ties (if segregated = 1) Network 0.05
Pr mutial between-group ties (if segregated = 1) Network 0.025
Pr mitial ties (if segregated = 0) Network gnp(0.01)
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Each agent was assigned a maximum number of ties before they cease to seek out
new ties in their network. This value was determined for each simulation run by 60
draws from a random normal distribution with a mean of 6 and a standard deviation of
1.75. The result was rounded so that each agent’s maximum number of ties was a whole

number.

4.3.2 Decisions Linking Agents to the Organization

The first decision agents make in each iteration of a simulation run is whether to
interact with one of their existing ties or a new interaction partner during this state. This
decision is determined by a logistic function modeling the centered difference between
the maximum number of ties an agent may want in the system (i.e., their extroversion or
sociability) and the number of ties they currently have in a given state. When agents
have very few ties relative to their personal maximum number of ties, they are much
more likely to opt to interact with an alter with whom they have not yet formed a tie.
When agents have a number of ties that is close to their maximum number of desired
ties, they are much more likely to seek a potential interaction partner within their own
set of existing ties.

Once an agent has determined whether they are going to meet someone new or
interact with their existing partners in a state, they make their second decision: who
within the set of potential interaction partners (i.e., the batch determined by decision 1)

will they interact with. This is determined by two parameters: in-group preference
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(“ingrpboost”) and preference for triadic closure (“closureboost”). I vary the values for
both across three different levels: 0.0, 0.5, and 0.9. A value of 0.5 means that, within the
set of potential interaction partners, all of the in-group agents are 50% more likely to be
selected than the out-group agents (relative to the group identity of the agent making
the decision). This principle is also true for the closure term, biasing agents in favor of
seeking transitive ties. I then combine these probabilities, so that each potential
interaction partner agent is represented by one joint probability of being selected, and
then I choose based on these probabilities within the decision-making agent’s choice set.
Finally, agents make a third decision — whether to form a tie with their potential
interaction partner. Conditional on choosing an interaction partner that one has not yet
met, this probability is fixed at 0.5. For agents who opted to interact with an existing tie,
the probability of maintaining the tie is set at 0.95. This value allows the model to
converge on a stable outcome while maintaining sociometric plausibility, as ties tend to
be more readily made than dissolved’. To prevent the model from converging on a
maximally connected hairball after one state of the simulation, I randomly select half of
the agents to implement the decision, while the other half opt not to interact with any

agents during the present state.

7 Note that tie dissolution may be marginally asymmetric when modeled as a function of pairwise similarity
in empirical networks (e.g., Kossinets and Watts 2009). The present model abstracts this difference away for
simplicity, as the difference in dissolution frequency found in empirical friendship networks tends to be
extremely small when comparing highly dissimilar pairs to highly similar pairs.

91



The simulation then repeats for 20 states. I run the simulation 10 times within
each parameter specification of the initial network configuration, and for differences in
the in-group bias and closure-bias terms. I then compute mean assortativity for the
initial and final states of the graph, take the difference to estimate the change in
assortativity, and average this difference across all runs of a simulation for a given
parameter specification set to compute the mean assortativity — or homophily — that
emerges from each state space. Minor differences in the initial specification of the
network yield a resulting data set that includes the outcomes for 691,200 runs of 20-state
simulations repeated 10 times each for the varied initial parameter specifications of in-
group bias, transitivity bias, and initial network structure. The analysis file contains one
observation for each parameter specification at which the simulation was run. Runs
contain 3 in-group preference levels, 3 closure-propensity levels, 2 conditions for the
presence or absence of diverse focal cliques, 2 conditions for connectivity in the initial
network, 2 conditions for whether that initial connectivity is random or segregated (if it

exists) — 720 summary observations in total.

4.4. Results

First, I compare the effects of the in-group bias term to the transitivity bias term
across all runs of the simulation. Figure 6A shows that, even in the presence of all types
of variation in the transitivity bias and initial network configuration in the simulation,

in-group preference has a strong naive signal. By contrast, the parameter specifications
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representing slight variations of the networks from figure 1 nearly indistinguishable

differences at different levels of transitivity bias (Figure 6B).
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Figure 6. In-Group Bias (left) and Transitivity Bias (right) Plotted Against Change in
Mean Assortativity in Simulated Networks.

Notes: Blue = 0.9; green = 0.5; red = 0.0

Transitivity preferences appear to have a weaker effect on emergent change in
assortativity, in part because the N1 conditions do not provide an initial network
structure that allows for transitivity to operate at the outset. In graphs where initial ties
between actors outside of the focal cliques do not yet exist, transitivity preferences

cannot shape the formation of ties, as no agents (outside of the diverse focal cliques) are
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in the risk set of structural opportunities for closure. In other words, there are not yet
any friends of friends with whom an agent can become friends. Looking at networks
where in-group preferences are maximized allows us to begin to see differences in the
effects of different levels of the transitivity preferences. This is likely due to the fact that
high levels of in-group preference rapidly lead to highly segregated ties that transitivity

can then exploit to compound segregation.

density

Figure 7. Transitivity Bias Levels Plotted Against Change in Mean Assortativity in
Simulated Networks, Where In-Group Bias Levels = 0.9

Notes: Blue = 0.9; green = 0.5; red = 0.0

I specify a generalized linear model to estimate the effects of the different

computational conditions on changes in mean assortativity, focusing on the role of initial
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network configurations on the change in assortativity — the emergence of homophily in a
network. The results of the model are represented visually in Figure 8 to demonstrate
the hypothesis that the presence of diverse cliques allows transitivity bias to suppress

some of the effects of closure bias.

0.4

01

in-bias=0 in-bias=0.5 in-bias=0.9

Figure 8. Difference in Mean Assortativity Change Across In-Group and Transitivity
Preference Levels, for Networks With and Without Diverse Cliques
The x-axis of Figure 8 shows three discrete categories from left to right: simulation
runs where in-group preferences did not exist; runs where in-group preference levels
were set to 0.5; and runs where in-group preference levels were set to 0.9. The y-axis
values represent the average change in mean assortativity. Unsurprisingly, network
assortativity does not occur in the absence of in-group preferences, and increases

alongside increases to in-group preference.
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The three lines shaded red — one for each level of transitivity preference —
represent the average mean assortativity change differences across in-group preference
levels for simulation runs that do not contain diverse focal cliques (i.e., N1A networks at
low, medium, and high values of transitivity preference). The blue lines represent the
same metric at three different levels of transitivity preference in networks that are
initialized with diverse focal cliques (N1B, N2A, and N2B variants). The plot shows that
incorporating diverse cliques into the social space prior to the evolution of the network
(i.e., the networks represented by the blue lines) reduces the emergence of homophily
compared to graphs that do not, doing so even more as in-group bias increases. In other
words, I find support for the hypothesis that initial network configurations can affect the
emergence of homophily by exploiting the induced homophily mechanism of
transitivity propensity. This finding persists even when the degree of in-group
preference in attachment — the choice homophily mechanism — is set to arbitrarily high

values.

4.5. Discussion

Many studies of homophily emphasize the ubiquity and inevitability of
homophilous clustering in social systems. Prior research that investigates how structural
mechanisms can moderate the degree to which in-group preferences lead to segregated
outcomes still use empirical network data from networks that are already segregated to

varying degrees at their initial state of analysis.
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My simulation looks at the same mechanisms from a different perspective:
structural mechanisms of induced homophily are neutral, and merely amplify existing
patterns of connectivity and preference. As organizational leadership often have the
capacity to manipulate these patterns, networks of actors within them could
consequently have more friends who have more out-group friends (or fewer friends
who have more in-group friends) and make transitive tie formation choices that result in
lower levels of network segregation.

The results of my simulation support this proposition. Transitive closure and the
presence of foci cause lower levels of network assortativity when I arrange networks to
be connected differently before I begin to observe their evolution. In other words,
structural mechanisms are agnostic to identity-preferences. They amplify in-group
preferences, but they also amplify the patterns that organizations create when they
assign teams, create groups for activities, or decide to limit opportunities for actors to
connect with clusters that might already be segregated within them. Moreover,
transitivity preferences only become relevant to homophilous clustering in more
connected graphs, and do not systematically pattern homophily across a variety of
initial network configurations in the same way that in-group preferences do.

These findings echo prior empirical work on network ecology and segregation,
which show that organizations which restrict the scale and identity composition of

explicit foci like clubs, teams, activities, and academic tracks converge in ways that
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include more ties between people from different social categories (e.g., Moody 2001;
Kossinets and Watts 2009; Wimmer and Lewis 2010). My simulation also expands on
these insights with treatment conditions that explicitly manipulate network structures in
homophily-attenuating ways. These conditions vary levels of initial network segregation
or connectivity that are, while plausible for many organizations to implement, not
observed in available longitudinal empirical network data. Doing this in a ground-up
simulation allows me to show that reductions in homophily found in the network
ecology literature could be even more substantial, while also eliding concerns about
causal order from non-manipulated empirical contexts.

This study of emergent homophily emphasizes that viable manipulations to
initial network structure — assignments that place actors in diverse cliques, and
minimizing the extent to which the initial network is already segregated (through, for
example, partitioning new-coming actors into discrete cohorts) — can reduce the extent to
which homophilous sorting emerges in an organization. The results hold even when the
simulated agents in the organization possess very strong preferences for in-group tie
formation. Organizations looking to increase connections between people from different
groups — because of a mission and vision of creating integrated contexts, or because of
an interest in the benefits of diverse ties for new idea formation, search, and discovery,
may be able to do so by creating heterogeneous focal cliques, and by limiting the extent

to which new agents can reach segregated clusters to begin with.
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In the next phase of this ongoing project, I plan to include a social learning
component to the model that reflects the lessons from Chapter 3, which shows that
behavioral tendencies toward unmet out-group alters can change based on the social
category composition of a person’s ties in a network where they repeatedly interact. This
addition will allow me to investigate the implications of a relationally constructed in-
group preference within network contexts, and how organizations may have the

capacity to act as sources of cultural belief change about social categories.
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5. Conclusion

The studies in this dissertation collectively suggest that the forces that shape out
people perceive, interact with, and form ties with dissimilar others are malleable, and
manipulating these mechanisms in settings over extended periods of time could
attenuate in-group biases and patterns of segregation that are often viewed as social
problems in modern civil society.

Broadly speaking, my dissertation explores how environments and network
contexts can shape individual-level beliefs about and interactions between actors who
inhabit different social identity categories, and how these beliefs and behaviors can in
turn shape broader patterns of social structure. Each study contributes to sociological
areas of inquiry in social psychology, culture and cognition, and network theory; when
taken in combination, they demonstrate the role of beliefs in shaping micro-level
behaviors and social interactions, the viability and potential causes of belief change
about people from different groups, and the extent to which beliefs about and behaviors
toward others influence, and are influenced by, the structure of social systems.

The results of the study presented in Chapter 2 show that belief change about
social identities can accompany an event which places individuals into persistent
structural conditions that make certain identities — and our potentially-poor-fitting prior
beliefs about those identities — particularly salient. To sociologists of culture and

cognition, this finding suggests that, while the cohort replacement control model of
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belief stability likely dominates in stable social contexts, explanations of cultural change
that involve individuals updating their beliefs cannot be dismissed without more
thought about the mechanisms by which we might expect such changes to occur. To
answer the question of whether cultural belief change can occur in adulthood, social
scientists must test psychologically informed hypotheses about the causes of such
changes rather than characterizing them as edge cases. More broadly, this finding
reflects the power of persistent social conditions in shaping our beliefs about social
identity categories in ways that persist beyond the presence of the conditions
themselves. Given that the salient social identities in the data were primarily working
class occupations, the study also suggests that environmental changes which make us
persistently depend upon, valorize, or experience concern for people who inhabit social
identity categories that are not in high status positions in society can impact the ways
that we perceive and interact with these actors.

The results of the experiment in Chapter 3 provide a mechanism for changes in
beliefs and prosocial behavior toward different social category groups that does not
require a manipulation at the magnitude of a global pandemic. Persistent repeated
exchange in joint tasks leads to higher levels of cooperation than tasks that are more
separable and fail to inculcate a sense of shared responsibility amongst interaction
partners, the pattern holds in both homogeneous and diverse networks. Most

importantly, being exposed to multiple unmet out-group others in repeated exchange
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led people to find members of their out-group generally more trustworthy — even people
they had not yet met.

The study fills an important gap in the literature on social exchange by
incorporating well-established findings on in-group preferences from across the social
sciences. Results show that actors make behaviorally consequential meaning from the
minimal group identity information in ways that affect the outcome of repeated network
exchange. Within each type of exchange structure, I find significant differences in the
emergence of cooperation frequency between partners embedded in triads with
homogeneous social identity and diverse social identity compositions. At the same time,
I also show that structural features of the triadic context of each exchange structure still
has strong causal effects, even for diverse triads: ATSE’s predicted differences in the
degree of cooperation between the different network exchange structures are robust to
all social identity information conditions, and the inclusion of identity information does
not moderate or suppress this powerful structural effect.

In the trust game following each phase of the experiment, people give
significantly more monetary units when making trustworthiness decisions to unmet
alters who do not share their social category after phases of repeated exchange in
diverse-identity triads compared to homogeneous-identity phases. Both findings imply
that the structure of repeated exchange may impact the extent to which people in

diverse groups may cooperate, and suggest more broadly that people can learn to
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cooperate with, cultivate social cohesion with, and develop trust toward people they are
not categorically similar to. In other words, the results provide the foundation for a set
of questions about whether people can learn to cooperate with trust people who inhabit
different social categories just as much as people within their in-group through
emotional commitment and social learning.

Beyond the contribution to the literature, these results have important
substantive implications. People cooperate the most with each other when their efforts
are centered around a task in which their individual contributions are minimally
apparent, and they all feel a sense of shared responsibility — even when these people are
members of different identity groups. Moreover, being persistently involved in any form
of diverse repeated network arrangement with dissimilar others leads people to become
more likely to see members of their outgroup as more trustworthy. Coaches and
teachers, for example, can leverage strategies informed by these results not only to
cultivate cohesion and community within their classrooms and on their fields, but to
cultivate broader notions of trust and cooperation that their students and athletes may
transpose when interacting with people from different social identity groups beyond the
school and sport domains.

The computational experiment in Chapter 4 investigates how the structural
conditions and mechanisms that sociologists use to explain homophily can be leveraged

to reduce homophily in organizational networks. By manipulating initial network
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connectivity between agents of different social categories in an agent-based model, I
demonstrate that extreme levels of homophily tend to emerge more often in systems
where social ties are already highly segregated at the outset, and find that placing pre-
established heterogeneous cliques into an existing network increases the probability that
triadic closure will produces new ties between alters with different identities, thereby
decreasing the degree of emergent homophily. This finding has important implications
for school leaders, directors of programs in workplaces, and policy-makers whose
decisions impact the ways in which people from different groups mix in schools, offices,
and other organizational contexts. Seeding these spaces with diverse social ties in the
form of structures such as orientation groups and long-term project teams, in junction
with limiting the exposure that not-yet-segregated parts of an organization have for
connecting with components that are already connected in segregated ways, could
attenuate the degree to which homophilous sorting emerges in these spaces.

The contents of these chapters connect to my broader interest in developing
sociometrically plausible models of the processes through which individual-level beliefs
and behaviors can impact the structure of social systems — structures that themselves

may stabilize and reproduce new stable beliefs.
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