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Abstract

Using a mechanism design approach, we consider a firm’s optimal pricing policy when consumers are 
heterogeneous and learn their valuations at different times. We show that by offering a menu of advance-
purchase contracts that differ in when, and for how much, the product can be returned, a firm can more 
easily price discriminate between privately-informed consumers. In particular, we show that screening on 
when the return option can be exercised increases firm profits, relative to screening on the size of the refund 
alone, only if the expected gains from trade are higher for consumers who learn later. We show that in some 
settings (mean-preserving spread) the firm can achieve the complete-information profits and analyze the 
optimal contract in other settings (first-order stochastic dominance) in which the first-best allocation is not 
always feasible.
© 2015 Elsevier Inc. All rights reserved.
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This paper analyzes an optimal advance-purchase pricing, or revenue-management, problem 
when consumers learn their valuations for future consumption over time. We assume that each 
consumer begins with private information about both the distribution of her valuation and the 
time when she will learn her valuation. Later, once she has learned her valuation, she also has 
private information about the realization of her valuation. For ease of analysis, we assume that 
each consumer’s type, or initial private information, is the time that she will learn her valua-
tion, and that the distribution of each consumer’s valuation is a function of her type. In this way, 
consumers begin with private information about two characteristics, the distribution of their val-
uations and the time that they will learn their valuation, but their initial private information can 
be represented as a single dimension of information.

We formulate the firm’s optimal pricing problem as a dynamic mechanism design problem. 
The firm maximizes its profit over the set of dynamically incentive-compatible direct-revelation 
mechanisms when the firm knows only the ex ante distribution of consumers’ private information. 
We characterize the optimal direct-revelation mechanism and show that the firm can implement 
the optimal mechanism with a menu of contracts with different prices and different refund terms, 
including both the size of the refund available and the time at which the refund option can be 
exercised. Such pricing strategies are widely used by airlines, hotels, and railroads, as well as a 
variety of other firms in the retail, transportation and event industries.

The main contribution of the paper is to demonstrate that time can be a powerful screening 
device when consumers learn their valuations at different times and their valuations are correlated 
with when they learn. By explicitly assuming consumers learn at different times, we are adding 
additional periods (a continuum of periods since we assume a continuum of consumer types) 
to the sequential screening model analyzed by Courty and Li (2000). While the information 
consumers have before learning and after learning is the same as in Courty and Li (2000), the 
existence of these additional reporting periods creates an additional screening device which the 
firm can potentially use to earn significantly higher profits and even, in some cases, to implement 
the first best.

While Courty and Li (2000) focus on screening on the size of the refund that consumers 
receive in a model in which consumers learn their valuations (and make their return decisions) 
at the same time, we assume consumers learn their valuations at different times and then allow 
the firm to screen on both the size of the refund and when the refund option can be exercised. 
Intuitively, screening on when the refund can be exercised allows the firm to costlessly satisfy 
all of its “downward” local incentive compatibility constraints. No consumer wants to report that 
she will learn her valuation just before she actually does, because doing so will require her to 
report her valuation before she learns it and hence to forgo the option value of returning the good 
if her valuation is low – a positive discrete cost. Because screening on when the refund option 
can be exercised may relax incentive constraints, it has the potential to increase profits, but only 
if those relaxed incentive constraints were binding. We show that profits may increase, and may 
even increase all the way to the complete-information profits, but that profits may also be the 
unchanged (relative to a model in which consumers learn their valuations simultaneously).
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