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Studies	  estimate	  on	  
average,	  30%	  of	  congestion	  
in	  urban	  areas	  is	  due	  to	  
circling	  traffic.[1]	  
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[1]	  Shoup,	  Donald	  C.	  "Cruising	  for	  parking.”	  
Transport	  Policy	  13.6	  (2006):	  479-‐486.	  
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*  Observable	  Queuing	  Game	  
*  Queue-‐Routing	  Game	  
*  Example	  1:	  Downtown	  Seattle	  

*  Example	  2:	  Amazon	  
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UB = 0Expected	  Utility:	  

Balking	  Level:	  	     
If	  	  	  	  	  	  	  or	  	  	  	  	  	  	  are	  	  	  	  	  	  	  	  	  	  	  	  the	  arriving	  customer	  
will	  enter	  a	  queue	  otherwise	  they	  will	  balk.	  
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UB = 0Expected	  Utility:	  

Continuous	  Version:	  

Balking	  Level:	  	     
If	  	  	  	  	  	  	  or	  	  	  	  	  	  	  are	  	  	  	  	  	  	  	  	  	  	  	  the	  arriving	  customer	  
will	  enter	  a	  queue	  otherwise	  they	  will	  balk.	  
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*  Observable	  Queuing	  Game	  
*  Queue-‐Routing	  Game	  
*  Example	  1:	  Downtown	  Seattle	  

*  Example	  2:	  Amazon	  
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*  Future	  Work	  
*  Incorporate	  balking	  –	  variable	  demand	  routing	  games	  
*  Parking	  toll	  design	  –	  bilevel	  optimization	  

*  Thanks!	  

Conclusion	  
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