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The authors investigate pricing strategies based on yield management systems (YMS), such as early discounting,
overbooking, and limiting early sales, for capacity-constrained services. They find that YMS work best when price-
insensitive customers prefer to buy later than price-sensitive consumers. The authors also identify other conditions

favoring the use of YMS.

study suggest that service providers frequently face
special problems (e.g., Johnson 1964; Radas and
Shugan 1998a, b; Rust, Zahorik, and Keiningham 1995).
One such problem is perishability (Parasuraman and
Varadarajan 1988). When planes, trains, or ships depart, for
example, unused seats are lost forever. Similar problems oc-
cur for vacant hotel rooms, unsold concert tickets, idle ta-
bles at restaurants, and many other fixed-capacity services.
Linked to the perishability problem is a capacity-con-
straint problem. When demand peaks, many services face
binding capacity constraints that prevent serving additional
customers. For example, car rental agencies have a limited
number of cars at each location, hotels have a limited num-
ber of rooms, and repair shops have a limited number of me-
chanics. Indeed, nearly all service providers face some form

Service sector! growth (e.g., Shugan 1994) and its

of capacity constraint.2

The combination of perishability and capacity con-
straints can encourage a business orientation in which ser-
vice providers focus on filling capacity (Wardell 1989). For
example, Amtrak states, “We don’t want empty seats”
(Wilder 1991). However, as Heuslein (1993, p. 178) re-
minds us, “Filling up empty seats with discount fares
doesn’t help if packed planes are still flying at a loss.”

To profitably fill capacity, many service providers use
complex pricing systems administered by a computer. Such
systems, referred to as yield management systems (YMS),
employ techniques such as discounting early purchases, lim-

1We adopt the U.S. Census’s approach of defining services as
businesses, excluding manufacturing, agriculture, and related ac-
tivities (e.g., mining and fishing). For example, we include retail-

ing in this definition.

2As with any constraint, temporary actions may add capacity.
Restaurants, for example, could add tables temporarily, but perma-
nently relaxing capacity constraints usually involves considerable

cost to the service providers.
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iting early sales at these discounted prices, and overbooking
capacity (Kimes 1989; Lieberman 1993). The rest of this ar-
ticle refers to those systems that use these techniques as
“YMS.”3

First developed in the mid-1980s in the airline industry,
YMS now are appearing in other services including lodging,
transportation, rental firms, hospitals, and satellite transmis-
ston (Harris and Peacock 1995). These highly complex,
multiperiod pricing systems are both popular and profitable
among many airlines. In fact, YMS are now an essential part
of the airline business. Commenting on American Airline’s
disastrous attempt to abandon YMS in favor of simplified
pricing, Feldman (1992, p. 54) states, “Attempts to simplify
fares have not worked before and there was little reason to
expect success.” However, attempts at simplification of
pricing are finding more success in other industries. For ex-
ample, railroads and other freight and transportation ser-
vices are trying to simplify their pricing schedules (Bohman
1992). Companies such as AT&T, American Hawaii Cruis-
es, Premier Hospital Alliance, Yellow Freight System, Nov-
ell, CIX, Infonet, and Dow Jones News/Retrieval recently
have moved to more simplified pricing (Armbruster 1995;
Bryant 1992; Kimball et al. 1994; Snow 1996).

The best action is unclear. Some industries find complex
YMS extremely profitable, whereas others do not. Unfortu-
nately, current theory provides little guidance on when tra-
ditional YMS should improve profits. Marketers have
successfully developed sophisticated mathematical pro-
grams to solve dynamic pricing problems (e.g., see the sem-
inal work by Lodish 1980). However, they also need to
determine the precise conditions in which traditional YMS
will improve profits by better integrating YMS with market-
ing theory (Karmarkar 1996).

Given a small marginal cost for serving an additional
customer, the basic objective of YMS is to adjust price over
time to fill all available capacity. A hotel, for example, may
charge a rate of $100 for a date in the distant future. As the
hotel fills for that date, YMS raise the price for the limited
number of remaining rooms. Sophisticated YMS adjust
prices according to the number of early bookings and usual-
ly stop taking reservations after exceeding (i.e., overbook-
ing) the number of available rooms.

3The term “Yield or Revenue Management” sometimes is used
loosely to refer to any strategy for maximizing revenues.
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In practice, YMS tend to fill capacity by partitioning
time into discrete periods, charging discount prices in early
periods, and reserving capacity by restricting sales in these
periods. For example, YMS may divide the time for buying
an airline ticket into three periods: (1) 21 days before the
flight, (2) 7 to 21 days before the flight, and (3) within 7
days of the flight. Ticket prices often vary by period, for ex-
ample, $200, $250, and $300, respectively. Finding these
prices is difficult and requires complex YMS (e.g., HIRO
and AIRMAX) to partition time, set prices, and set limits for
sales at each price.

Despite their complexity, YMS depend on the funda-
mental concepts of multiperiod pricing and market segmen-
tation. Such reasoning suggests that YMS should develop
from the multiperiod pricing literature in marketing and eco-
nomics. However, YMS are built on a foundation more from
operations than from marketing or economics. With the no-
table exception of Harris and Peacock (1995), the marketing
literature seldom mentions YMS. The operations literature,
in contrast, emphasizes efficient computational tools for the
rapid integration of demand information (e.g., Belobaba
1989; Brad and Singh 1996; Smith, Leimkuhler, and Darrow
1992). Although integration is valuable (Blattberg, Glazer,
and Little 1994; Glazer 1991), basic marketing and pricing
theory is critical.

Thus, it is important to understand YMS at a conceptual
rather than computational level. Without that understanding,
it is difficult to answer many important questions. For ex-
ample, we are unable to identify when YMS will improve
profits without a full and costly implementation. We are al-
so unable to determine which specific aspects of YMS, such
as overbooking or limiting sales, are useful.

This article has two objectives. First, we seek a concep-
tual foundation for the strategic pricing of capacity-
constrained services. Second, we seek precise conditions in
which specific strategies (e.g., early discounting and limit-
ing sales) are best. We attempt to present, in a concise and
rigorous manner, the conditions in which different strategies
will work. We use the term “work” to refer to the long-term
objective of maximizing profits.

We view YMS only as tools for implementing an opti-
mal, multiperiod pricing strategy in which each price is a
function of forecasted excess capacity. Yield management
systems employ a pricing strategy that involves discounting
early prices but reserves some capacity for later sale at a
higher price.# We determine which factors influence the
profitability of this strategy. We ask, for example, when ad-
vanced purchase prices should exceed last minute prices and
vice versa. We also ask when it is profitable to limit ad-
vanced sales and reserve some capacity for last minute ar-
rivals. Still another question we ask pertains to the
profitability of allowing sales to exceed available capacity.
The answers to these queries should interest service
providers that are considering the adoption of YMS. They
should also interest academics concerned with the theoreti-
cal foundation of YMS and its relationship to market seg-
mentation and multiperiod pricing.

4In practice, customers may purchase at a higher price when the
discount price becomes unavailable.

The Nature of Arrivals

In this article, we suggest that YMS and the associated
strategic pricing problem depend crucially on two factors:
customer valuation for the capacity-constrained service and
the nature of customer arrivals. Accordingly, we begin by
defining two market segments that vary on the basis of cus-
tomer valuation. Then, we define three classes of service on
the basis of the nature of arrivals from consumers in the two
segments.

Two Market Segments

We consider a market composed of two segments, in which
one of the segments has a higher valuation for the service
than the other. The segment with the higher valuation is
willing to pay more for the service. We refer to this segment
as the price-insensitive (PI) segment. We refer to the other
segment as the price-sensitive (PS) segment.

Three Service Classes

Class A. These services experience early arrivals from
the PS segment (i.e., consumers with lower relative valua-
tion or reservation prices). Here, customers who arrive ear-
ly are willing to pay less than those who buy late.5 For Class
A services, the PI segment either arrives late or has a greater
preference to buy late (i.e., a higher cost of committing to a
purchase in an early period).

Examples of Class A services include airlines, hotels,
and car rentals. Trade publications suggest that early arrivals
are generally individuals or families who are planning vaca-
tions or other personal trips far in advance. These customers
are usually price sensitive and have low costs of committing
to an early purchase. Empirical analysis can determine
whether a particular service is of Class A. We believe Class
A services usually are found only in the travel industry, in
which business travelers, with expense accounts, arrive late.

Class B. These services experience early arrivals from
the PI segment (i.e., consumers with higher relative reserva-
tion prices). Here, customers who arrive early are willing to
pay more than those who buy late.

Examples of Class B services include many bakery ser-
vices, cellular services, and high-fashion retailers. Arguably,
the first customers for these services are willing to pay the
highest price. The first customers to arrive at a bakery, ear-
ly in the day, are the most motivated and want the maximum
selection of cakes and pastries, perhaps, for an important
dinner party that night. The first customers to buy cellular
services or items from high-fashion retailers are the most ea-
ger for the items, revealing a greater desire for them. Subse-
quent arrivals are presumably late because they find less
need for the service. Consequently, late arrivals are willing
to pay less than early arrivals. Empirical analysis can iden-
tify Class B services.

Class C. These services experience arrivals that are un-
correlated with reservation prices. The customers who arrive

STo be precise, customers who arrive late prefer to arrive late
(i.e., have a higher cost of early commitment). They may arrive
early when given the appropriate incentives.
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early are likely to have similar reservation prices to those
who arrive late. Here, time of arrival is uncorrelated with the
segment (Pl or PS).

Examples of Class C services include catering, repair,
and lawn care services. Here, customer arrivals are general-
ly random with respect to reservation prices. For catering
services, customers who arrive late (i.e., want immediate
services) may have a great need for the service. However, it
is also possible that those customers who book the service
far in advance may have a specific desire for a specific date
and, consequently, an equal need for the service. Here, the
lack of a difference in average reservation prices across pe-
riods prevents us from using arrival time to infer willingness
to pay for a service.

Table 1 summarizes the three service classes. We now
show that marketing strategies should differ by the type of
service provider, that is, Class A, B, or C. In the next sec-
tion, we consider pricing strategies for Class A services in
three conditions: (1) predictable demand, (2) partially un-
predictable demand, and (3) fully unpredictable demand.
With predictable demand, we know the size of each mar-
ket segment; with partially unpredictable demand, we are
uncertain about the size of the Pl segment; and with fully
unpredictable demand, we are uncertain about the sizes of
both the PS and the Pl segments. In studying these scenar-
ios, we first consider pricing strategies that do not limit
early sales or allow for overbooking of capacity. Subse-
quently, we identify conditions in which limiting early
sales is optimal, and finally, we analyze the trade-offs in-
volved in overbooking capacity. Pricing strategies for ser-
vices in Classes B and C then are presented in two separate
sections. The final section provides a summary and our
conclusions.

Pricing Class A Services

Pricing Strategies with Predictable Demand

An important aspect of strategic pricing for capacity-
constrained services is the nature of arrivals. We capture the
nature of arrivals with a two-period model. Customers arrive
in either Period 1or Period 2. After arrival, they purchase a

ticket for services that usually are consumed in Period 2.°
This situation describes many services, including airlines,
cruises, sporting events, educational institutions with early
admission, and so on. By design, this two-period formula-
tion is simple. Although extensions are straightforward, we
seek to remove the complexities often modeled in the oper-
ations literature and reveal the underlying forces that drive
marketing strategy for capacity-constrained services.

Beyond avoiding needless complexity, we also seek to
avoid excessive abstraction. Therefore, to improve the ex-
position of our model, we frequently use the context of the
airline industry as an example. However, tedious, pro-
longed, and competitive trial and error probably leaves little
room for improvement in the airline industry. Therefore, our
analysis may be more interesting for new or emerging ser-
vices such as Internet services, new restaurants, and enter-
tainment services.

For all Class A services, the PS segment arrives in Peri-
od 1 (i.e., early arrivals have lower reservation prices). For
airlines, early arrivals are often leisure travelers lacking ex-
pense accounts, whereas late arrivals are business travelers
with expense accounts. Thus, customers who arrive late are
willing to pay a higher price, denoted Vg, than the lower
price, denoted v~*, (i.e., Vhigh > Viow ) Paid by customers
who arrive early.

In addition to having lower reservation prices (or greater
price sensitivity), early arrivals are more flexible. For ex-
ample, business travelers, in contrast to leisure travelers,
may dislike committing to a particular flight because of
shorter trip duration (e.g., same weekday travel), uncertain-
ty regarding the ending time for business meetings, or a
need to attend unexpected last minute meetings. For Class A
entertainment services, some customers may avoid purchas-
ing advance concert tickets because they lessen flexibility.
Therefore, the Pl segment requires more flexibility. This is
an essential prerequisite for the profitability of YMS.

®As long as there is no repeat purchase, there is no substantive
change to our results if consumers purchasing in Period 1 consume
the service at the end of Period 1. Even our subsequent analysis of
overbooking does not change in a significant manner.

TABLE 1
Classes of Services

Prefer to Arrive Early
(Low Commitment Cost)

Price Sensitive Segment
Prefer to Arrive Late

(High Commitment Cost)

‘Traditional YMS improve profits mainly for Class A services.

Price Insensitive Segment

Prefer to Arrive Late
(High Commitment Cost)

Prefer to Arrive Early
(Low Commitment Cost)

Class A* Class C

Class C" Class B

"For class C services, members of each segment may randomly arrive early or late.
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