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Abstract: Pricing schemes and caching policy for TTL (time-to-live) caches located at the
network edges are studied to characterize the economic behaviors of content providers and caching
service providers in web cache services. Both pricing models based on cache hit rate and cache
sojourn time of content files are proposed. The problem of setting appropriate prices and TTLs of
files for maximum revenue is modeled as a Stackelberg game, and the solutions are obtained under
both uniform and non-uniform pricing schemes. The revenue of caching service provider and the
gain of content provider are compared through simulation, and it is found that non-uniform
pricing schemes outperform uniform pricing ones. Furthermore, the gain of content provider is
much larger than the revenue of caching service provider under non-uniform pricing schemes and
the sojourn time based uniform pricing schemes, whereas the situation is the opposite under the
hit rate based uniform pricing schemes. Finally, the hit rate based uniform pricing schemes bring

more gains for content providers than the sojourn time based uniform pricing schemes do.
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Simulation results indicate that the proposed pricing schemes and caching policies can be applied

in real network environments.

Keywords: time-to-live cache; pricing scheme; caching policy; uniform pricing; non-uniform

pricing
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