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Outline

Motivation for the Minority Game: traffic jams
e Local view, model of a driver

e Global view, traffic imbalance

Introduction of heterogenous vehicles
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Motivation: traffic jams

Life in the city = drive in the city
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Motivation: traffic jams

How to select an optimal road?
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Key idea is to join the minority of drivers.
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Model of a driver

e each driver has two predictors of the next day's optimal road
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each driver is able to memorize traffic situation of the previous M days
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Model of a driver

e each driver has two predictors of the next day's optimal road

e predictors are randomly selected at the beginning, but then fixed

e each driver is able to memorize traffic situation of the previous M days
e all the driver can do is to follow the currently better predictor

Example of predictors, M =1
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lllustration of driver's adaption, M =1
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Aim of a driver

Driver's only aim is to avoid the majority of vehicles.
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Aim of a driver

Driver's only aim is to avoid the majority of vehicles.

e denote the number of drivers by N
e denote possible roads by —1, resp. +1
e denote the current choice of the i-th driver by a;(t) € {—1, +1}

Then the current traffic imbalance reads

A(t)

a,-(t)

N
=1

1
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Local view, model of a driver

Aim of a driver

Driver's only aim is to avoid the majority of vehicles.

e denote the number of drivers by N

e denote possible roads by —1, resp. +1

e denote the current choice of the i-th driver by a;(t) € {—1, +1}

Then the current traffic imbalance reads

(0= Kt

and for driver's loss function we get

[y

?
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Frustration of drivers

Ideal of balanced traffic: A(t) =0
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Frustration of drivers

Ideal of balanced traffic: A(t) =0

Average traffic imbalance reads:
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Global view, traffic imbalance

Frustration of drivers

Ideal of balanced traffic: A(t) =0

Average traffic imbalance reads:
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The loss of an average driver is:

1 N
zZ = N E Zj
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Global view, traffic imbalance

Frustration of drivers

Ideal of balanced traffic: A(t) =0

Average traffic imbalance reads:
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The loss of an average driver is:
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Principal frustration: z = ‘7—,\7 >0

The majority of drivers takes a bad decision.
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Global view, traffic imbalance

How do these selfish drivers perform in global view?

The average traffic imbalance depends only on &« =

02/N
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But the real vehicles are heterogenous!

Consider G groups of different vehicles, g € {1, .., G}
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e [ is the length of vehicles in group g

e NN, is the number of vehicles in group g

° A, = % is the relative ratio of group g

Extended definition of the traffic imbalance reads:

N,
Zgzl Lgd iy ag,i(t)
ZgG:1 Aglg
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Introduction of heterogenous vehicles

But the real vehicles are heterogenous!

Consider G groups of different vehicles, g € {1, .., G}

e [ is the length of vehicles in group g

e NN, is the number of vehicles in group g

° A, = % is the relative ratio of group g

Extended definition of the traffic imbalance reads:

N,
Zgzl Lgd iy ag,i(t)
ZgG:1 Aglg

At) =

Now, average traffic imbalance differs from the loss of an average driver!
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Examples of heterogenous vehicles

Personal transporter, L = 0.6m
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Examples of heterogenous vehicles

Scooter, L = 1.8m
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Examples of heterogenous vehicles

Smart car, L =2.5m
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Examples of heterogenous vehicles

Road train, L = 50m
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Introduction of heterogenous vehicles

Results for various ratios (« = 0.4)

S % T
o | o0 | 0% |013|ous
"o | 78 | 2% |-02 ]38
"0 | 129 | 2% |09

Miroslav Pistek (UTIA) The Minority Game with Heterogenous Agent 25.9.2009 14 / 15



Introduction of heterogenous vehicles

Results for various ratios (« = 0.4)
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Under some circumstances, the majority of drivers has bypassed traffic jam!
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Thank you for being at tension.

Any questions?
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