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Here is prof. Cioffi-Revilla: 

 

I just published a second edition of my book “Introduction to Computational Social Science”. There 

are two main differences in computational social science between then and now, two main things that 

have changed between the first and the second edition. Firstly, the increase in “big data”. They already 

existed, five years ago, but now the mass of data is much larger, and much better organized. Secondly, we 

have also have a large number of case studies. The second edition contains a large number of problems, 

and a large number of exercises. I consider that very important, because a text book without problems and 

exercises isn’t very useful. The problems are the questions that don’t have an exact, objective answer. The 

exercises are open-ended, even though (at the end of the book) we provide some guidance to possible 

solutions. For example, agent based models.  An agent-based model is a computational model that 

simulates the interactions among agents (which can be individuals or groups). Famous examples of agent-

based models are Thomas Schelling's segregation model  that showed why individuals self-segregate even 

when they have no desire to do so ("Dynamic Models of Segregation", 1971), and Robert Axelrod’s 

tournament of Prisoner's Dilemma that proved how cooperation emerges ("The Evolution of 

Cooperation", 1981). The “winner” (the one that did best over the long run). Today, NetLogo, designed 

by Uri Wilensky at Northwestern University, is probably the most popular platform for modeling agents. 

Anybody can use NetLogo to create an agent-based model of say, an airport. That doesn’t have an exact 

solution. It is a creative exercise. It makes you ponder what is the difference between natural systems and 

technological systems (like human communities). A good way to practice is to draw up UML (Unified 

Modeling Language) diagrams of processes. UML (Unified Modeling Language) is a standard in software 

engineering that arose in 1995 from the work of James Rumbaugh, Grady Booch and Ivar Jacobson. It is 

now also used to model business processes. Computational social scientists can use it to model all kinds 

of institutions and social organizations.  

Early in my career, and I did a lot of study in mathematics and physics, and one of the things that I 

enjoyed  in mathematics and physics is that notation is everything:  through notation you can make 



amazing kinds of discovery, interpretation  and intuition. One of the most frustrating things in the world, 

in so far as social science is concerned, is the lack of attention to the significance of proper systematic 

notation. Social scientists have done such a miserable job in developing a scientific notation to represent 

and better understand social dynamics. If you think of it, musicians have much more sophisticated system 

of representing content than anything that exists in the field of social science. In political science, in 

psychology, in sociology, you have a real lack of systematic methodologies.  

When I came across UML a number of years ago, I was immediately struck by the fact that it was a 

very neutral system of graphic notation. It is also consistent with the standards of object oriented 

programming, which is very helpful in social science.  

The other help that I need from the world of technology is: collaborative technologies. I also have 

great hope in software which supports the work flow of research: as big data increase, we need to have a 

system in place to to manage the flow and do the analyses that you want. We need technology to help us  

not to be totally overrun by the enormous size of data. When you are dealing with hundreds and 

thousands of cases, you notice the stress on the software: you can feel that it was designed for certain 

things, but not for others.  

We are learning to build models in a different way from the past. Now we can build models by 

extracting the ontology from data, from large bodies of data. And then the model can be an analytical 

model that can proceed to have its own life in mathematical analysis, or it can be used to build a computer 

simulation model. These models were created in very different ways I the past. Now we can use data and 

text mining to extract the entities, to characterize the relations, and even for the creation of methods. This 

way we can add dynamics to a much richer model.  

There is a whole body of research in time series that is  really exciting for social scientists because it 

can reveal all kinds of underlying features that are not obvious, like long-range correlations. The Hurst 

exponent basically measures auto-correlation within a time series. It tells you, given a pattern of values in 

a time series, whether the pattern is persistent over time, whether the values are correlated or not, and so 

on. Such  features of a time series are very insightful,because they reveal features that are not visible, but 

they are at work in the domain that we study. Computer simulations spew out rivers of time series. It’s 

just a matter of how much you want to collect, for analytical purposes. One of the interesting challenges is 

to put these data analysers  in the output  of the computer simulations in order to analyze signals rather 

than simply plotting them in diagrams. The display and visualization of this information then requires a 

lot of craft. We need the help of graphic designers, of people who know how to convey effective 

information in visual form, given the constraints and limitations but also the special features of human 

vision.  

There is also a cognitive side to this whole story. We as humans cannot process an infinite number of 

information, we have very limited bandwidth. To deal with  critical problems in a control room, how do 

you design the control room and what do you display? Where are we going to place all these monitors and 

big screens. Can you make some of them “ambient” like, for example, three-dimensional data caves. 

There is a lot of technical craft that goes into it. The technology is widely available, and the question is 

really how to customize it for the mission that you wish to accomplish. There are many, many technical 

challenges in this area of visualization and portrayal of information,  

I think that measurement in social science has been a major subject of research for several hundred 

years now. In fact, the field of statistics, was born when in the 1600s, a king asked one of his scientists, 

William Petty,  to conduct the first survey to measure the naval capacity and the size of the army, and so 

forth, because he wanted to figure out the balance of power against the other powers. Statistics was born 

as the science of the State: it was also called political arithmetic. This is an archaic term today, nobody 

says that phrase anymore, but if you look at the history of statistics, it really began with land surveys and 

censuses. The census is one of the earliest forms of measurement in societies. So measurement is an 



activity that is very well defined in social science.  Because it has been around for so long, we have a 

huge number of measurement tools, and methodologies. The really good surveys are a very sophisticated 

tool, and the wording of questions and how they are posed and the medium in which they are asked are all 

important factors. I just flew back from Madrid last week, and when I left the men’s bathroom, there was 

a machine on the outside with a smiley face, and with a sad face, and you had to stick your thumb into 

one of them and say whether the bathroom was clean or not, whether you liked it or not. That’s a way of 

measuring attributes and sentiments. There are generally two categories of measurement: obtrusive 

measurements, and unobtrusive measurements. The obtrusive measurements are when the subject realizes 

that the measurement is taking place, for example, when you do a survey of public opinion. Obtrusive 

measurements is, for example, observing people who don’t know they are being observed, or counted. 

You can analyze body language from video records, and there are ways to quantify many of these 

features.   

In particular, the study of peace is a huge field and that’s the field I trained in originally.  I began my 

academic career in mathematical models of conflict and peace many years ago. I did my dissertation 40 

years ago on mathematical models of peace and war. Game theory was invented by John von Neumann, 

to create a mathematical structure of study of problems of systems with interdependent and entangled 

states, and interdependent decision making.  Game theory has given an enormous contribution in the 

study of peace and conflict. A lot of  research on peace science  is not computational, though.  


