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Abstract 
 
Complex engineered systems are designed and operated by humans. System performance depends not 
only on physical phenomena, but also on multilevel interactions between technology and human behavior. 
This talk will explore human behavior during the design process and its implications on design outcomes. 
The specific focus will be on information acquisition, which involves decisions such as whether or not to 
gain more information about a design concept, whether to execute a simulation or to run a physical 
experiment, and choosing from alternate ways to refine a behavioral model of a system. Information 
acquisition decisions have a significant effect on the quality of design outcomes and the resources needed 
to achieve the outcomes. From a normative standpoint, such decisions can be made using the expected 
utility theory. However, due to their sequential nature, the decisions are challenging to make even within 
computational design frameworks. To cope with the associated cognitive and computational costs, human 
designers either deviate from the normative theory or use simpler heuristics to make information acquisition 
decisions. Currently, there is limited understanding about which deviations from rationality are more 
common among engineering designers, which deviations have greater impacts on different design 
problems, what the individual differences are, what the effects of expertise are, how budget and time 
constraints affect human decisions, and what the consequences of the problem complexity are. The 
speaker will present an approach based on the synthesis of descriptive theories of decision making from 
psychological and cognitive sciences with behavioral experiments. An abstraction of the systems design 
process as a sequential information acquisition process will be presented, which forms the basis for 
developing multiple descriptive models of information acquisition decisions. Hierarchical Bayesian analysis 
is used to determine which models and parameters, best describe individuals’ 
decision-making strategies. 
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