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Social science in the 20th Century

It is a story of
tremendous success

SOURCE: http://www.cdc.gov/about/history/tengpha.htm

Social science in the 21st Century

• To continue this story of success into the
21st century, however, we need to recognize
that things have changed.
• The world in which we live has grown
significantly more complex.
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Social science in the 21st Century

– The 21st century is different in both quality and quantity.
– Reasons:
•
•
•
•
•
•
•
•
•

globalization
Global capitalism and the challenges of neoliberalism
global population overload
global warming and climate change
Increasing ecological challenges – access to water, food, etc.
cultural conflict and terrorism
global disease transmission – fast moving epidemics, pandemics
Importance of health behaviors and access to health care
cyberinfrastructure and big data

Social science in the 21st Century
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Social science in the 21st Century
So, what IS Big Data?
It won’t surprise you that it’s not a
simple question: it can have several
meanings:
• A paradigm shift in our ability to
analyse data
• Or when the amount of data defeats
current storage capacity
• Or simply an occasionally loaded term
to describe a basket of potentially
worrying technological advances in
data acquisition and management

Social science in the 21st Century
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NEXUS ISSUES
Social science in the 21st Century

(Wicked Problems)

Social science in the 21st Century

– The 21st century is different in both quality and quantity.
– Reasons:
• Wicked problems:
• A problem that is difficult or impossible to solve because of
incomplete, contradictory, and changing requirements that are
often difficult to recognize. It refers to an idea or problem that
can not be fixed, where there is no single solution to the
problem.
• Moreover, because of complex interdependencies (nexus issues),
the effort to solve one aspect of a wicked problem may reveal or
create other problems – what are often called knock-on effects.
• We see the knock-on effect widely in policy evaluation and in the
results of political, economic, cultural, or organisational
interventions or change strategies.
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Public Health in the 21st Century

http://www.art-sciencefactory.com/complexity-map_feb09.html
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What Is
social complexity?

What is social complexity?
• By complex I mean that

– Most topics of social inquiry are . . .

• emergent, self-organizing, nonlinear, chaotic, etc.

– But, more important, I mean they are . . .
1. situated within different systems and factors, as such, they are
causally complex.
2. evolve differently across time-space.
3. are comprised of different major and minor trends, different
sub-types and sub-trajectories.
4. require different interventions and approaches to change.
5. KEY: demand different theoretical frameworks
6. KEY: demand different methods, specifically those grounded
in the computational and complexity sciences.

7

28/06/2019

In terms of theory, we can see some of the major areas that have
been developed.

So, what makes social complexity theories
different?
• These theories:
• Focus on the intersection of factors.
– Example: Patricia Hill-Collins’s intersectionality theory

• Study social complexity in systems terms.
– Example: Wallerstein’s world systems theory.

• See the structure of these systems in network terms.
– Example: Castell’s global network society.

• Interested in how social complexity evolves across time.
– Here the focus is on dynamics, emergence, self-organisation, etc.

• Interdisciplinary focused
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The importance of complexity oriented theory
– As Duncan Watts (the famous network physicist) pointed
out in his Annual Review of Sociology (2004) article on
network science, while most public health and social
scientists are not well trained in the computational and
complexity sciences; in turn, most natural and
computational scientists are poor social scientists, with
little to no knowledge of social theory.

The Big Data Failure of Google Flue Trends

9

28/06/2019

In terms of methods, one can also see that there are a significant
number of new techniques and approaches.

So, what makes these methods so different?
• First, we can talk about what they are not
– Computational and complexity science methods are . . .
1. Not focused on variables.
2. Not focused on simple aggregate averages.
3. Not reductionist
4. Not static
5. Not focused on one-size-fits-all models,
interventions or services.
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So, what makes these methods so different?
• Second, we can talk about what they are:
– From genetic algorithms and agent-based modeling to network
analysis and geospatial modeling . . .
– These methods all contain a combination of the old and new
• The new is the usage of computation, machine intelligence
and high-powered computing.
• The old is a focus on cases! The core of much of traditional
social science research:
– Be it movie preferences on Netflix, item interests on
Amazon, or credit card purchasing patterns, the focus in
all of these methods is on mapping cases and their
differences.
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Table 7: Health Outcome Indicators for Healthy Summit 2010
Description

Priority
Indicator

On 13 of the 19 measures – roughly
68% -- things were worse or the same.

Indicator currently better,
same, or worse
than in 2003
Environmental Scan

Indicator 1

Increase the proportion of people living above the official poverty line

Worse

Indicator 2

Increase the proportion of African-Americans living above the poverty
line

Worse

Indicator 3

Reduce unemployment

Worse

Indicator 4

Increase the proportion of people aged 25 and over who have
received a high school diploma

Better

Indicator 5

Increase housing affordability, raising the proportion of households
spending under 30 percent of their incomes on housing

Worse

Indicator 6

Reduce the proportion of households receiving Temporary
Assistance for Needy Families (TANF)

Indicator 7

Reduce the incidence of domestic violence-related crime

Indicator 8

Reduce the rate of violent crime

Better **
Worse
Comparable data currently
unavailable

Indicator 9

Increase the proportion of African-American children under age
5 living above the official poverty line

Same

Indicator 10

Increase the proportion of children receiving their immunizations
by their second birthdays

Worse

Indicator 11

Reduce the incidence of child abuse and neglect

Better

Indicator 12

Increase secondary school attendance

Better

Indicator 13

Increase the proportion of African-American children age 18 or
less living above the federal poverty level

Same

Indicator 14

Reduce the rate of births to teens, focusing on higher rates among
African- American youth

Better

Indicator 15

Increase the proportion of African-American older adults (age
65+) living above poverty

Same

Indicator 16

Increase self-sufficiency of seniors living alone

Same

Indicator 17

Reduce the incidence of elder abuse and neglect

Same

Indicator 18

Increase the proportion of individuals with health insurance

Worse

Indicator 19

Increase the proportion of pregnant women receiving first trimester
prenatal care

Better

Indicator 20

Reduce the rate of Years of Potential Life Lost from All Causes

Same

Better - The indicator improved relative to the 2003 Environmental Scan; Same - The indicator did not show any appreciable change from the 2003
Environmental Scan; Worse - The indicator declined relative to the 2003 Environmental Scan; Unknown - Because of missing data or overlapping
confidence intervals, it is unknown whether any change in the indicator occurred.
** While the goal of reducing the percentage of the population on public assistance has been met, the "improvement" seen is most
likely being caused by needy families using up their current eligibility for public assistance rather than an increase in economic self-sufficiency.

Source: This Figure was taken from the Summit County “Priority Indicator Progress Report 2009”

Complex network analysis
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“According to case-based complexity, cases are complex profiles comprised of a set of inter-dependent variables, which are contextually
dependent, nonlinear, dynamic, evolving, self-organizing, emergent, etc. in short, cases have the same characteristics as a complex
system. Theoretically speaking, then, cases can be treated and modeled as complex system...”

BACKGROUND: Building on the case-comparative methods of Charles Ragin and, more recently, the case-based
complexity theory of David Byrne a new set of methodological techniques and arguments have emerged for the
study of complex systems, called case-based complexity science and case-based modeling---for more information,
click here to see Byrne and Ragin’s 2009, Sage Handbook of Case-Based Method.
CASE-BASED COMPLEXITY SCIENCE: Scholarly activity that
seeks to actively integrate case-based methods with
complexity science for the purpose of modeling complex
systems as cases.
PREMISE OF CASE-BASED COMPLEXITY SCIENCE: Cases are
the methodological equivalent of complex systems; or,
alternatively, complex systems are cases and therefore can
be studied as such.
SACS TOOLKIT: A new, case-based computationally-grounded
mixed-methods platform for modeling complex systems.
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Case-Based Complexity Modeling
First, we can model a disease in complex systems terms

We can identify multiple major and minor trends and their corresponding sets of
trajectories; particularly when high dynamic!

Understanding Comorbid Depression/
Physical Health Trajectories:
A Longitudinal Study of Primary Care
Brian Castellani,a Rajeev Rajaram,a Jane
Gunn,c Frances Griffithsf
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What is also key is that we never
lose the complexity of our data, as
this topographical neural net map
shows. Furthermore, our results
are intuitively understandable

We can also identify key macroscopic dynamics and
patterns across all of the trends, such as periodic
orbits, saddle points, etc.
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We can also data-mine these differing
trends to identify key clinical differences
– which leads to better collaborative,
personalized medicine
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