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Power-law finding

ÅDistribution of inter-contact 
time exhibit power-law
over a large range!

ïChaintreauet al. -- Infocom06

ÅState of the art until 2006:

ïDistribution of inter-contact time between mobile 
devices decays exponentially 
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Power tail hypothesis

ÅHypothesis based on empirical finding

ïPower-law tail

ÅBad news for forwarding schemes!

ïFor sufficiently heavy tail, expected packet delay is 
infinite for any packet forwarding scheme
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Assume a Pareto CCDF of inter-contact time :

If a <= 1, expected packet forwarding 
delay infinite for any forwarding scheme



Failure of mobility models

ÅEmpirical finding:

ÅPower-law decay

ÅBut:

Mobility models feature exponential decay!
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Contributions

ÅEmpirical evidence: We find a dichotomyin the inter-
contact time distribution

ïPower-law up to a point  (order half a day),
exponential decay beyond

ïIn sharp contrast to the power-law tail hypothesis

ÅAnalytical results

ïDichotomy supportedby (simple) mobility models

ïExponential tail applicable to a broad class of models

ÅUnderstanding the origins of the dichotomy
ïCan return time explain the inter-contact time dichotomy?

ï Is dichotomy an artifact of aggregation?
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Outline

ÅPower-law, exponential dichotomy

ÅMobility models support the dichotomy

ÅOrigins of the dichotomy

ÅConclusion
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Datasets
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Å All but the vehicular dataset are public and were used in earlier studies

Å Vehicular is a private trace (thanks to Eric Horvitz and John Krumm,  
Microsoft Research MSMLS project)



Power law
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Power law (2)
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Exponential decay
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