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Public opinion in the United States has undergone profound transformation, with notable advances
on issues such as gender roles and same-sex marriage. These transformations, marked by significant
moments in history (and more recently), are born from a broad relationship between opinion and
societal change – when the reality of the world doesn’t match how we think it should be, this
motivates us to take action towards making changes in society. However, given that this feedback
loop is a central theme across societal changes, it is interesting that the trajectory of opinion
change differs markedly across issues. For instance, abortion rights remain highly contested [8],
whereas gay rights have changed drastically [3], [6]. Similar differences across other issues are
clearly illustrated in publicly available surveys such as the General Social Survey [7]. As such, a
central question that this project attempts to answer is: why has public opinion towards some
issues changed, while others have not? or more broadly, how is it that this feedback process results
in such different dynamics?

Fig. 1. Data from the General Social Survey plotted by birth cohort over time for (a) views towards homosexual relations
and (b) unmarried women obtaining abortions. Each color represents the mean of responses obtained from individuals
born within the same birth cohort (decade), ranging from 1900s (dark purple) to 2000s (yellow). The mean across all cohorts
each survey year is shown with a dashed black line, and 95% confidence intervals are shown for each cohort’s average.

Extensive research in opinion dynamics modeling exists but have typically focused on short-
term dynamics, often utilizing pair-wise interactions between individuals and various network
topologies, [5]. However, this paradigm misses two important aspects of opinion change: individual
change and cohort replacement The former involves individuals changing their own opinions. The
latter arises from demographic shifts, as younger generations replace older ones, thereby changing
the overall composition of societal beliefs. Empirical studies in sociology and political science have
demonstrated that both pathways play an important role in societal opinion shifts [1, 2, 4, 9]. In
addition to empirical studies, there have been many theoretical accounts. However, these mostly
exist as verbal theory.
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Fig. 2. Schematic diagram illustrating the key feedback mechanisms considered in the model. Solid line denote positive
(reinforcing) effect. Dashed line indicate negative (counteracting/balancing) effect. This model is formulated around three
primary state variables: behavior, policy/rules, and belief. Here, collective behavior and policy environment represent two
main features of the state of the world of which public opinion both shapes and is shaped by. Public opinion here is an
aggregate representation of overall opinion/belief, comprised of individual cohorts. These cohorts undergo an aging process,
leading to generational turnover.

As a high level overview of this model we begin with a population of “agents,” who represent
people born each year. These agents are then grouped into decade-based cohorts. At each time step,
individuals are born and individuals die (are removed from the simulation). The model is centered
around three main variables: beliefs, behavior, and rules. Beliefs is broadly defined as evaluative
positions towards a given topic (opinions, attitudes, preferences, etc.). Behavior we consider to be a
population-level public expression of beliefs towards a given issue (i.e. the proportion of women
in the workforce, protests), generally engaging in the action being considered. Rules are formal
and explicit guidance that constrains or allows a given action. For simplicity, we consider this to
be the average belief of “older generations,” who traditionally have held positions of influence. At
each time step, new agents form beliefs and existing agents update their beliefs. Mathematically,
belief formation and updating is a function of both behavior and rules. New agents begin with the
population average belief, to represent learning or passing down information. But they differ from
the existing population in reaction to the behavior and rules that are currently in place. Existing
agents update their beliefs as behavior and rules change. This is illustrated in Figure 2.
Our model demonstrates multiple dynamics that are seen in public opinion data, including

significant monotonic change, stagnation, and oscillation. Each mode of behavior is a result of
two main parameters: the behavior threshold and pushback strength. Within our formulation, the
behavior threshold is defined as describing the amount of evidence that it would take for someone
to change their mind about a given issue. Here, “evidence” means observed behavior. Pushback
strength influences the extent to which a rule or policy incites pushback or backlash. For simplicity,
we consider more extreme rules to incite more pushback. The pushback strength parameter then
scales the extent to which pushback impacts beliefs. In addition to demonstrating these behaviors,
we also looked at the impact of external shocks. These shocks may arise from events such as wars
or pandemics, which suddenly change collective behavior and incites changes to policy. In response
to shocks, our results show that there are instances in which a shock can alter the trajectory of
public opinion. Some shocks speed up or slow down change, while others can even reverse the
dynamics.
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