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When people interact either online or in physical spaces which are digitally instrumented, 

traditional social systems are transformed into social cyber physical systems. These systems 

support both human to human interactions as well as interactions between humans and 

algorithmic systems. The granular data about people and their decision making behaviours 

enabled by these systems permits the study of a class of problems at a scale and granularity 

that was previously not possible. Social cyber physical systems arise in a number of societal 

contexts ranging from e-commerce to transportation to health care systems. Hand in hand 

with these developments has been the emergence of data intensive decision making 

methods drawing on innovations in the closely related fields of statistical machine learning 

and artificial intelligence. In this talk, I will discuss work on two problems to make the case 

for the growing inter-disciplinary connections between operations research and data 

science. The first problem pertains to influence that propagates via network relationships 

that arise between human agents in social systems (e.g., digital social networks). Decision 

making is influenced via these network relationships. Two pathways that have been 

identified in the social science literature are peer influence and structural equivalence. 

However, quantitatively estimating the effects that each of these types of influence have on 

decision making on real, large scale networks requires a multi-disciplinary approach that 

combines ideas from statistics and operations research. I will provide an overview of the 

work we have done in estimating these types of influence and actionable insights it enables. 

The second problem relates to providing transparency reports that are designed to 

engender trust among human users interacting with a classifier (a type of algorithmic 

decision making system). The ideas I will overview draw on ideas from cooperative game 

theory. The objective of this talk is to demonstrate the value that arises in combining ideas 

from data science with work in decision science/operations research and social science to 

address important societal problems 


