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success story

(ii) optimal to bid true value

William Vickrey (1961)  
(Nobel Prize 1996)

(i) optimizes social surplus
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simplifying assumptions 
transportation network 
driver behavior models

drivers seek to minimize  
own experienced congestion

1/2

1/2

S D
unit flow of traffic

ch(x) = x
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congestion functionssystem demand

cl(0.5) = 1

ch(0.5) = 0.5
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Pigou’s network

- Uninfluenced systems often exhibit poor system behavior 

Motivation:

S D
unit flow of traffic

ch(x) = x

cl(x) = 1

system optimal outcome vs. self-interested outcome

3/4 1
self-interested outcome 

33% worse than optimal outcome  
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- Natural influencing mechanisms need not lead to intuitive outcomes

Motivation:

c(x) = x c(x) = 1

c(x) = 1 c(x) = x

1/2

1/2

1.5

c(x) = x c(x) = 1

c(x) = 1 c(x) = x

c(x) = 01

additional resources resulted 
in 33% worse system performance 2

original network vs. original network + extra edge

Braess Paradox
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challenges and opportunities in realistic setting



- Uninfluenced systems often exhibit poor system behavior 

- Natural influencing mechanisms need not lead to intuitive outcomes

Motivation:

S D

ch(x) = x

cl(x) = 1

identify salient features of  
robust coordinating mechanisms

Research Thrust: Develop methodologies for robust social 
coordination to improve system-level performance (taxes)



Field of Dreams…

if you build it, they will come…
but will they use it efficiently?



Field of Dreams…

if you build it, they will come…
but will they use it efficiently?



Field of Dreams…

if you build it, they will come…
but will they use it efficiently?



Field of Dreams…

if you build it, they will come…
but will they use it efficiently?



Field of Dreams…

if you build it, they will come…
but will they use it efficiently?

• Ensuring “systems” utilized efficiently is challenging 
• Natural choice need not be good choice 
• Deriving mechanism requires thorough theoretical analysis 
• Game theory is instrumental in the design of good mechanisms 
• Engineers need awareness of Game Theory to design such systems

Take away points:



Field of Dreams…

(avoid situations like this)

• Ensuring “systems” utilized efficiently is challenging 
• Natural choice need not be good choice 
• Deriving mechanism requires thorough theoretical analysis 
• Game theory is instrumental in the design of good mechanisms 
• Engineers need awareness of Game Theory to design such systems

Take away points:



Field of Dreams…

• Ensuring “systems” utilized efficiently is challenging 
• Natural choice need not be good choice 
• Deriving mechanism requires thorough theoretical analysis 
• Game theory is instrumental in the design of good mechanisms 
• Engineers need awareness of Game Theory to design such systems

Take away points:

i never realized i 
was a player in a game

Thank You


