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Abstract  
Instantaneous driving decisions are part of incessant human behavior during driving, strongly affecting 
safety outcomes, energy consumption and tailpipe emissions. To accommodate changes in surrounding 
environment, drivers make instantaneous decisions, such as maintaining speed, accelerating, braking, 
maintaining acceleration or deceleration, or increasing the rate of acceleration or deceleration (referred to 
as jerk, which is the decision to change the marginal rate of acceleration and deceleration). These 
instantaneous decisions and their combinations result in driving volatility. This paper develops a framework 
for understanding instantaneous decisions and explores volatility in such decisions with the aim of 
developing a fundamental understanding of instantaneous decisions. Empirical analysis is based on a large 
scale (big-data) travel behavior survey database, with 51,337 trips and their associated second-by-second 
(total 33 million seconds) Global Positioning System (GPS) data collected in 2011 in Atlanta, GA. Various 
measures are used to quantify volatility in instantaneous driving decisions and exploring correlates of 
volatility in the Atlanta metropolitan area. Statistical analysis revealed that volatility in instantaneous 
decisions varies significantly between groups of drivers based on gender, age, trips of varying lengths, and 
peak hours. The implications of the findings are discussed.  
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