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The	firm	does	not	know	the	arrival	rates	𝜆! and	the	service	rates	𝜇! a	priori

• A	firm	is	endowed	with	a	finite	capacity	of	𝑐 reusable	products

• In	each	period	𝑡,	the	firm	posts	a	price	𝑝 ∈ [𝑝" , 𝑝#]

• Customers	arrive	according	to	a	Poisson	process	with	rate	𝜆! and	they	are	served	on	a	first-arrive-first-
serve basis	by	occupying	one	unit	of	resource	following	an	exponential	distribution	with	rate	𝜇!

• Goal: maximizing revenue	

Capacity = c

arrival	rate	𝜆! service	rate	𝜇!

Problem	Modelling: Online	Learning	and	Pricing	with	Reusable	Resource
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Price 𝑝 → Feature Vector 𝐱! ∈ ℝ$!

Offer price:
𝑝%
𝑝&
…

𝑝'

Assume linear mappings:

Arrival time intervals
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Price 𝑝 → Feature Vector 𝐱! ∈ ℝ$!

Offer price:
𝑝%
𝑝&
…

𝑝'

Assume linear mappings:

Arrival time intervals

Data Estimate

With Service time intervals

Problem	Modelling: Linear	Bandits	with	Sub-Exponential	Rewards



Online Batch Linear Upper Confidence Bound Algorithm
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Online Batch Linear Upper Confidence Bound Algorithm
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• Initialize	parameters
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Performance

Clairvoyant	OPT							 Learning Policy

Theoretical:
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Performance

Clairvoyant	OPT							 Learning Policy

BLinUCB performs very	well.	 The	time	average	regret	converges	to	0	quickly.

Instances	#2Instances	#1 Instances	#3

𝝐 −Greedy benchmark:	

BLinUCB 0.2-greedy 0.3-greedy OPT

Theoretical:

Empirical:

Time Average Regret

Thank You!!


