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OVERVIEW



OVERVIEW  OF ARGUMENT

In terms of studying social complexity, two of the most dominant methodological 
camps are case-based methods (CBM) and agent-based modelling (ABM). 

Notwithstanding significant epistemological similarities (i.e., cases and agents are 
often equivalent), both camps have yet to harness the other’s strengths, which has 
limited both approaches in terms of studying dynamics.



For example, CBM rarely focuses on the interactions amongst cases or their 
corresponding emergent behaviour; or how complex configurations might change due 
to different counterfactual scenarios. 

In turn, ABM has yet to use CBM to develop its agents or their rules; let alone use 
CBM to hypothesize how agents might interact based on different combinations of 
complex causal configurations.

The purpose of my fellowship (and the papers I am writing with Pete and Corey) was 
to explore how the links between case-based methods and agent-based modeling 
could be developed.  This results in two key projects:

Articulating the key ways in which CBM and ABM can be linked.

And, in turn, developing our R-Studio statistical package, COMPLEX-IT.



ASSERTIONS



ASSERTION 1:
Conventional statistics are significantly limited in their capacity to study social 
dynamics, let alone complex global-temporal dynamics. 

Part of the problem is the static nature of these methods.

The other is their focus on aggregates (bell shaped) distributions; rather than 
different and multiple trends.

And their failure to study cases and their respective profile – which is the stuff of our 
globalized, digitally saturated, big data world.



ASSERTION 2:
The methods of computational modeling and complex system offer useful 
solutions to these problems.

Albeit only if one approaches them critically, as not all methods are equally 
useful for modeling and data mining social complexity -- which is one of the 
major points of Byrne and Callaghan 2013.

The two of interest to us here are 

case-based methods (CBM)

agent-based modeling (ABM)





An agent-based model (ABM) is a class of computational models for simulating the 
actions and interactions of autonomous agents (both individual or collective entities 
such as organizations or groups) with a view to assessing their effects on the system 
as a whole.

It combines elements of game theory, complex systems, emergence, computational 
sociology, multi-agent systems, and evolutionary programming. Monte Carlo methods
are used to introduce randomness. 

Agent-based modeling is related to, but distinct from, the concept of multi-agent 
systems or multi-agent simulation in that the goal of ABM is to search for 
explanatory insight into the collective behavior of agents obeying simple rules, 
typically in natural systems, rather than in designing agents or solving specific 
practical or engineering problems.

Agent-based models are a kind of microscale model that simulate the simultaneous 
operations and interactions of multiple agents in an attempt to re-create and predict 
the appearance of complex phenomena.

https://en.wikipedia.org/wiki/Computational_models
https://en.wikipedia.org/wiki/Computer_simulation
https://en.wikipedia.org/wiki/Game_theory
https://en.wikipedia.org/wiki/Complex_systems
https://en.wikipedia.org/wiki/Emergence
https://en.wikipedia.org/wiki/Computational_sociology
https://en.wikipedia.org/wiki/Multi-agent_system
https://en.wikipedia.org/wiki/Evolutionary_programming
https://en.wikipedia.org/wiki/Monte_Carlo_method
https://en.wikipedia.org/wiki/Multi-agent_system
https://en.wikipedia.org/wiki/Microscale_and_macroscale_models




ASSERTION 3:
However, as with all methods, there are several limitations to ABM and CBM.

Also, while both methods were designed to better model complex causality; 
and while the concepts of cases and agents are often epistemologically and 
methodologically equivalent; these two methods have yet to be harnessed by 
either camp for their respective strengths.

The time is ripe for exploring these links as mixed-methods computational 
modeling and complexity methods have become widely popular. 



ASSERTION 4:
Cases and agents are equivalent in three important ways:

First, they are similar in that they are based on a profile of key factors;

Second, they are based on the concept of differences, which link to important and 
different outcomes;

Third, they are linked in time/space to each other through the concept of agency:

Andrew Abbott:

This is not to say that they are always equivalent.



ASSERTION 5: HOW CBM HELPS ABM

Also, one can go from ABM to CBM, using the latter to empirically validate a model.



ASSERTION 6:HOW ABM HELPS CBM

Supports future data collection, mainly in terms of thinking about additional factors; but also in 

terms of potential interactions and other dynamics that have yet to be considered.



COMPLEX-IT



VISIT: http://www.personal.kent.edu/~bcastel3/





Modeling Comorbid 

Depression/ Physical Health 

Trends in Primary Care:

A Case-Based Complexity Approach

Rajeev Rajaram, Brian Castellani, Jane Gunn,

Emma Uprichard, David Byrne, Frances 

Griffiths





COMPLEX-IT
Designed to make the otherwise highly 
complex tools and techniques of data 
mining accessible to a wider and less 
technical audience.

Currently, COMPLEX-IT’s suite 
includes:

• k-means cluster analysis
• the Kohonen topographical neural net
• a series of data visualization techniques
• case prediction
• a tab for simulating policy scenarios
• a tab for designing an agent-based model

COMPLEX-IT also includes a step-by-step series 
of questions that, concurrent with the actual 
process of data analysis, take the user through 
the model design process – all of which ends with 
a generated report on the results of one’s study.

VISIT: http://www.personal.kent.edu/~bcastel3/complexit.html


