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ABSTRACT

Decades of research indicate that humans are not rational decision-makers. Our decisions and assessments of situations we encounter and other
individuals or groups are sometimes flawed because they are based on a limited acquisition and rational analysis of information, and strongly
influenced by our past experiences. Our short-term and long-term perception and satisfaction with a given experience can differ drastically and
affect future decisions. The outcomes of decisions negatively impacted by cognitive biases affect individuals, businesses and society. Their im-
pacts can be temporary and mildly annoying, such as buying an unneeded or wrong tablet or triggering an unwarranted fight with a spouse, or
long term and costly, such as marrying the wrong person, wrong product or business decision (e.g., Edsel, N-Gage mobile phone/handheld game
system, changing change the formula for Coca-Cola and rebranding it “New Coke,...) or creating an environmental disaster (e.g., Deepwater Hori-
zon oil spill).

In this talk we review evidence of cognitive biases in faulty decision-making in oil and gas drilling. In particular, we provide a summary of the
faulty decisions that led to the Macondo disaster. Next, we develop mathematical models of human decision-making that incorporate the effect
of cognitive biases. These models start from an optimal Bayesian decision making algorithm and modify it to account for cognitive biases and the
effect of past information seen by the individual. Finally, we show how it is possible to mitigate cognitive biases in binary hypothesis testing prob-
lems by properly selecting and sequencing information presented to an individual.
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