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Catherine Carlin starts every day by reading the
Wall Street Journal and running five miles through
midtown Atlanta. During her run she passes the Sun-
rise Hotel, the hotel she manages. One morning, she
continues to ponder an article from the Journal that
discussed how shoe stores lose revenue because they
do not know how many women’s size 12 shoes they
can sell. Shoe store owners sell very few women’s
shoes in size 12, so they may only order one pair of
size 12 shoes per year. If they sell that pair, then they
order a new pair of size 12 shoes for the next year to
replace it. Following this pattern, however, the store
owners never find out whether they could have sold
more than one pair (perhaps many more) in a year,
if they had ordered more. According to the article
(Chasan 2004), retailers “don’t know how many they
can sell, so manufacturers don’t make them to sell to
retailers.” The article cited an expert who estimated
that shoe stores could increase revenues by 8% simply
by stocking more of the larger sizes of women shoes.

As Catherine runs down Peachtree Street looking at
her large feet, it seems silly to her that store owners
would only order one pair of shoes per year instead
of ordering more shoes to find out how many shoes
they could actually sell. She cuts the thought short as
she eyes her own hotel and thinks, “Are we guilty
of the same sort of short-sightedness? Do we know
how many more rooms we could have sold if we
had more available?” She realizes that hotels face the
same problem as shoe sellers. All the rooms in Sunrise
Hotel have the same amenities, but the Sunrise offers
two room rates: a leisure rate (low price) for $100
and a business rate (high price) for $300. In gen-
eral, the leisure customers book before the business
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customers. To accommodate the later-arriving busi-
ness customers, the Sunrise reserves rooms especially
for them. If Sunrise Hotel saves too many rooms for
business guests and those guests do not book, then
they do not get any revenue for those rooms. If they
book too few rooms for business guests, they lose the
$200 difference in the room rates between business
and leisure guests. To make a good decision of how
many rooms to reserve for the business guests, it is
important to understand the business guests” demand
distribution. Catherine concludes that Sunrise Hotel
faces the same problem as the shoe sellers every time
it does not reserve enough rooms for business guests
and the hotel ends up being booked at capacity.

Once a hotel sells out of rooms, the hotel stops
taking reservations, so management does not know
how many more rooms could have been sold. Hotel
management could try to track customers who con-
tinue to inquire about rooms, but many problems
arise. First, customer service representatives answer-
ing the phone struggle to distinguish between those
who would actually book a room if one were avail-
able versus those shopping around for the best price.
Second, often hotels do not directly book their cus-
tomers: Many customers book through third-party
sites such as Expedia.com and Orbitz.com, among
others. Once a hotel sells out, it will not appear on
a third-party website, and thus it is very difficult to
determine who would have booked a room if that
room had been available.

Catherine wonders if she could make better pric-
ing and capacity allocation decisions if she took
into account that the hotel’s demand data are con-
strained. “Unconstrained” demand data represent the
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Figure 1 Hotel Booking Curves for Business Customers
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actual, or true, demand, which would be observed if
no customer segment was ever capacity constrained.
Of course, as with shoe stores, most hotels only have
constrained demand data, or the actual number of
rooms sold to each customer segment. Thus, if all
the rooms in a hotel are booked but 20 additional
customers arrive, ask for a room, and are turned
away, then the unconstrained demand will be 20 units
higher than the constrained demand.

After Catherine finishes her run, she pulls up the
Sunrise Hotel reservation data, presented in the form
of a “booking curve,” which illustrates how reser-
vations accumulate over time. The hotel maintains
separate booking curves for leisure customers and
business customers. The number of rooms booked on a
given day is called the “booking rate.” The sum of the
booking rates until the day of arrival (i.e., the booking
curve value on that day) represents the total demand
for that night’s stay. Booking curves and booking rates
provide Sunrise Hotel with more detailed informa-
tion than just total demand for a given night, and
Catherine wonders whether this information could be
used to approximate the unconstrained demand.

Figure 1 provides the business customer booking
curves for two separate night at Sunrise Hotel (which
corresponds with the first two booking curves in the

accompanying data set for this Case). Note that time
is counted backward from the number of days before
arrival at the hotel to the day of arrival (0). Catherine
looks at the first booking curve for business demand
on July 25 and notices that the total business cus-
tomer demand for this night was 23, less than the
25-room capacity for this customer segment. Thus, she
feels confident that the demand data for this partic-
ular night reflect the true demand. She then looks
at the second booking curve for business customer
demand on August 1. She notices that nobody has
reserved a room 40 days prior to August 1; 20 people
have booked rooms 15 days prior to August 1; and by
10 days prior to August 1, all 25 rooms for this cus-
tomer segment have been booked. Even though only
25 rooms were sold, it is probable that more could
have been sold during days 10-0. Unfortunately, she
does not know exactly how many extra customers
in the high-price customer class would have booked
rooms had they been available.

Catherine and her team typically forecast demand
for an upcoming night for a given night of the week
based on the historical booking curves of the same
given night of the week. So, she pulls up the previous
20 Thursday nights’ booking curves (Data.xls)! for
the business segment. Sunrise Hotel set the protection
level at 25 for all 20 of these historical booking curves.
Observing the final demand for each of these nights,
she notices that 12 of the 20 showed a total demand
of 25; the remaining 8 showed a total demand of less
than 25. She suspects that for the 12 nights when the
total demand reached the capacity limit of 25, the total
demand may be higher than this amount. However,
how could she be sure? Could she somehow use the
demand data from the 8 nights where total demand
was less than 25 to help her estimate what the total
demand could have been for the nights when it was
at least 25?
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