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Optimizing Hotel Pricing:

A New Approach to Hotel Reservations

by Peng Liu

’ EXECUTIVE SUMMARY

his report discusses the economic basis and provides a description of a new hotel reservation
pricing approach. In addition, the second half of this report provides a step-by-step key to the
screens and functionality of the companion Cornell Hospitality Tool—“Hotel Reservation
Optimizer.” The tool applies a general equilibrium approach to establishing a value for a room
reservation. The room reservation is essentially an option to occupy a room at an agreed-on room rate.
By establishing a price for the reservation that is based on the traveler’s best estimate of whether she will
actually occupy the room, the hotelier gains information about how likely it is that the room will be
sold. This tool is a mechanism by which hotel managers can obtain more accurate information regarding

future room demand.

4 The Center for Hospitality Research « Cornell University
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Optimizing Hotel Pricing;

A New Approach to Hotel Reservations

by Peng Liu

he hotel industry is among many service industries that use reservations as a sales mechanism.
In the past century, a hotel reservation often meant making a request for a room by mail, telegram,
telex, or telephone. As technology improved, chains competed with each other to offer faster
and more comprehensive reservation systems. Two principles supported these early reservation
systems. First, the room rates were relatively sticky, and unlikely to change from the time of the
reservation to the time of guest arrival. Second, when the guest made the reservation the (quite

reasonable) expectation was that the guest would, in fact, occupy the room. Thus, a reservation indicated

a high probability that the room-night in question was sold.

The Center for Hospitality Research « Cornell University



In this century, both guests and hotels treat reservations
in a far more sophisticated manner. Hotels may adjust their
room tariffs many times between the moment a guest makes
a reservation and actually occupies the room. Some of those
adjustments occur on third-party sites that may not even
identify the hotel in question. By the same token, the guest
who makes a reservation (being aware of hotels’ practice of
changing room rates) may continue to search for a different
price or even a different hotel for the proposed travel dates.
Moreover, even if the guest pays no particular attention to
the room rates, there is still the question of whether the trip
will occur at all—a situation that typically applies to business
travelers. So, hotels face a challenge of asymmetrical knowl-
edge—that is, the guest has a much better idea than the hotel
does of whether she will actually occupy the room she has
reserved. Hotels, of course, use their revenue management
systems to estimate these probabilities based on past his-
tory. Although the hotel industry has become quite adept at
making such probability estimates, hotel operators still face
substantial challenges, such as reservation cancellation and
overbooking. The reservation method I explain here mitigates
this problem by encouraging guests to disclose their trip
probability and thereby reduce the information asymmetry. I
call this method the Hotel Reservation Optimizer. First I will
discuss how this approach operates, and then I offer a specific
step-by-step guide to the Hotel Reservation Optimizer, which
is a tool that will assist hoteliers in making the most of the
value of a room reservation. Note that although I discuss this
concept in the context of the hotel industry, it applies to other
service businesses.

The concept I discuss here is that the room reservation is,
in fact, an option to rent a room-night at a particular agreed-
upon rate. The reservation is a thing of value for the guest,
who is assured of a place to stay and has confirmation of the
price of those accommodations. For the hotel, the reservation
provides at least a small window into demand for the date in
question. Although hotel and other service firms rarely charge
guests expressly for the privilege of placing a reservation, rate
fences and other practices (such as nonrefundable reserva-
tions) implicitly account for a reservation’s option value, as I
discuss more in a moment.
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Motivations

Cornell professor Daniel Quan was the first to directly
address the issue of the value of the reservation as an op-
tion, noting that customers’ access to the internet, which
showed hotels’ real-time inventory, allowed guests to make
a reservation and then continue to search for a lower-
price accommodation.' He observed that traditional hotel
reservations usually price both the right and benefit of a
reservation as a bundle. That is, the value of a reservation
for most service products is contained in the price of that
product. Quan argued that because a reservation has value
as an option, that option should be priced separately from
the service. He wrote: “Reservations can provide a form

of price insurance which consumers can use to lock in’ a
price for the future delivery of the service. When there

is future price uncertainty, such a commitment is costly

to reservation issuers.” He shows that for price-sensitive
customers hotel reservations are analogous to financial
call option contracts written by the hotel and given to the
guests. Following that initial discussion of reservations as
options, Cornell’s Steven Carvell subsequently joined Quan
to extend the option pricing methodology to low-price
guarantee and other exotic reservation products.?

Support of Quan’s thesis that hotel guests might well
treat reservations as options came from an unrelated study
by Cornell professor Gary Thompson and graduate re-
searcher Andrea Failmezger.3 In the mid-2000s, they docu-
mented that price disparities among various reservation
channels could encourage customers to book a room but
then continue to conduct searches for lower prices. Hotel
chains have made progress on price consistency since that
study (for example, by implementing lowest-price pledges

1 Daniel C. Quan, “The Price of a Reservation,” Cornell Hotel and Res-
taurant Administration Quarterly, Vol. 43, No. 3 (June 2002), pp. 77-86.

2 ee: S.A. Carvell and D.C. Quan, “Exotic Reservations—Low-price
Guarantees,” International Journal of Hospitality Management, Vol. 27,
No. 2 (2008), pp. 169-169.

3 See: Gary M. Thompson and Alexandra Failmezger, “Why Custom-
ers Shop Around: A Comparison of Hotel Room Rates and Availability
across Booking Channels,” Cornell Hospitality Reports, Vol. 5 No. 2
(2005), Cornell Center for Hospitality Research.



Comparison of general equilibrium and partial equilibrium approach to hotel reservation

General Equilibrium Approach

Partial Equilibrium Approach

Pricing Method

The value of reservation is priced separately from
hotel room rate as a real option

The value of reservation is priced separately
from hotel room rate as a financial option

Application

All guests, especially business travelers

Price-sensitive (leisure) travelers

Room Rate

Jointly determined with reservation price

Exogenously given

Value to the Provider

Obtain valuable information about true
probability of consumer needs. Such information
can be used for yield management.

No value to provider. Reservation options are
issued at the provider's cost.

Value to the Guests

Financially rewarded for revealing true
probability of demand and has flexibility in
revising demand probability.

Lock in a price and obtain a right to search for
cheaper room rates

Benefit to Guests with Small Demand
Probability

Encourage guests with small demand probability.

No difference in terms of guest demand
probabilities

Impact of Price Volatility

The reservation value is still positive even if the
room rate does not change

No value if rate volatility is zero. The higher the
volatility the higher the reservation value.

Uniqueness of Reservation Value

Non-unique value. Reservation value is priced in
a narrow range. Provider can decide how much
to charge the guest for reservation depending

on provider's aggressiveness and market power.

Unique value which is determined by Black-
Scholes option pricing mode!

for their web sites), but room rates still vary due to revenue
management and other competitive considerations.

In his initial study, Quan acknowledged that he ap-
proached the reservation with what is known as a partial
equilibrium view, which does not account fully for the
provider’s profit function or the consumer’s utility function.
Instead, the mechanism I demonstrate here uses a general
equilibrium approach that takes into account the value of
the option both in terms of guests’ utility and the value to
the hotel. The differences between the two approaches are
summarized in Exhibit 1, which is taken from a forthcoming
Cornell Quarterly article.* In technical terms, this method
prices the reservation option by jointly solving the utility
maximization problems of both the provider and the guest.
In common language, this tool will give both guests and
hotel operators the opportunity to get the most value from
a hotel reservation. For those who would like to see the
mathmatical solution to this problem, I explain the solution
to this general equilibrium “problem” in a companion article
which I wrote for the Cornell Hospitality Quarterly and
from which I drew Exhibit 1. You may also contact me and
I will share the mathematical derivation of the optimization
equations. The mathematics is complicated, but the principle

4 Peng Liu, “Pricing Reservations: A General Equilibrium Approach,”
Cornell Hospitality Quarterly (forthcoming).

is straightforward. By pricing the room and the reservation
separately, both parties can gain the value they seek from the
room transaction. Let me explain how this works.

As everyone knows, a reservation secures the availability
of a service. We have also seen that it grants the purchaser
the opportunity to search lower-price alternatives, while still
retaining the initial option. Also well known is that when the
guest makes the reservation, the service provider obtains at
least some indication about prospective consumer demand.
While this indication is not entirely reliable, hotels use these
reservation numbers to improve their revenue management
analysis. The critical piece of missing information is the
probability that the guest will honor the reservation and oc-
cupy the room.

But what if there was a way to encourage the guest to
reveal that key piece of information? My contention here is
that this can be indeed accomplished by setting the price of
the option and room rate as two concurrent but individual
values that jointly maximize the utilities of the room trans-
action for both the potential user and the service provider.
That is, the price of the reservation and the price of the room
change according to the likelihood that the guest will actu-
ally purchase the room—as determined by the guest. Thus,
this framework simultaneously accounts for the value of the
reservation to the guest and to the hotelier. The way that the
guest reveals that critical piece of information regarding the

The Center for Hospitality Research « Cornell University



probability of travel is by selecting a combination of room
rate and option price. The Hotel Reservation Optimizer
described here allows hoteliers—and indeed any service op-
erators—to set their reservation systems to gain this critical
information about the guest’s likelihood of travel.

One may initially think that setting a separate price on a
room reservation makes no sense, since the guest is unlikely
to pay for something that is available for free. But let’s look
at present practices in which the service provider implicitly
charges for a reservation. This is found in two common res-
ervation patterns, which represent the extremes of implicit
reservation charges. At one end of the scale is the reserva-
tion that may be freely canceled, which is typical of most
hotel operations. This carries a reservation charge of zero,
which also requires the guest to reveal nothing about her
likelihood of travel. But this transaction may also involve a
relatively high room rate.

At the other end of the scale, the non-refundable pur-
chase effectively represents a fully prepaid reservation. In
this type of reservation the guest pays a significantly lower
rate for the room-night, but the payment is not refundable.®
By purchasing a nonrefundable reservation, the guest has
indicated a 100-percent probability that the room will be
occupied. We think of nonrefundable reservations mostly in
connection with the airline industry, but I note that hotels
are beginning to offer nonrefundable reservation packages
that include a reduced room rate compared to the typical
room rates on the same date. For example, I noted that for a
date in 2011, the Sheraton New York Hotel and Towers of-
fered two different prices for a similar room that amounted
to two different products. One product is the traditional res-
ervation at a particular price. The other is clearly a different
offer, a nonrefundable reservation for a room at a price that
is 10-percent lower than the traditional reservation.

This is just one example, but this hotel is by no means
alone in making these nonrefundable offers. This is a large
step toward expressly separating the cost of the option and
the price of the room. The drawback of the non-refundable
purchase is the lack of flexibility. The method I propose
here fills the gap between these two extreme cases. Offering
guests a choice of room rate-reservation fee combination
appeals to travelers who are always seeking a discount or
deal. With the new reservation approach, travelers can gain
a discount on the overall cost of room and reservation by
revealing their likelihood of travel.

> Under some circumstances, the guest can change the booking for a
substantial fee, but those fees are meant to prevent any further changes in
reservations.
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Before I turn to the description of the optimizer, let me
close this section by pointing out that the reservation ap-
proach found in this tool is easy to implement for hotel man-
agers, online travel agencies (OTAs), and other third-party
intermediaries. The concept of paying a fee to gain value
in conjunction with a reservation is no longer as alien as it
was ten years ago. As described above, the key to the model
is that the guest gains something of value (a reduced room
rate) in exchange for giving the hotel manager something of
value—namely, an estimate of the likelihood that the room
in question will be occupied. With this knowledge, the hotel
manager can determine how many reservations to accept on
a particular date and reduce the chances of having to walk
guests due to overbooking or, on the other hand, having
unsold rooms. Furthermore, armed with a more accurate
estimate of future room occupancy, hotel managers can
set room rates more efficiently to meet future demand and
adjust marketing and promotion activities accordingly.

Summary

To summarize, this article proposes a new reservation ap-
proach that contains the following features:

+  Pricing the reservation as an option should attract
travelers to use the new reservation method, because
it provides a significant price discount that otherwise
would not be available;

o By offering the discount, the hotel operator obtains
more accurate information about the customer’s future
travel probability, thereby providing additional arrival
information for the revenue management system;

o  Consequently, instead of using historical information
on room rates and occupancies, the hotel manager
now can obtain forward-looking information regard-
ing inventory, and can adjust the room rate to increase
RevPAR;

o Price integrity is improved because customers are
offered a menu of reservation choices that connect a
particular room rate with a non-refundable reservation
fee (the traveler’s choice depends on that customer’s as-
sessment of her or his travel probability); and

o This approach is easy to implement, since the new
reservation method is an extension of commonly used
reservation methods. It bridges the gap between a free
reservation and a non-refundable reservation.

Below I provide a step-by-step illustration of how a
hotel operator can use this tool to manage reservations and
forecasts hotel revenues.



ExHiBiT 2

Hotel Reservation Optimizer preface screen

tel Reservation Optimizer

Traveler Form

Geta quote of hotel room rate; Make a reservation; Modify a reservation.

Operator Form
Input hotel cost parameters; Determine fee schedule for reservations; Manage reservations.

Ll

Charts
Plotforecasted revenue fromtwo sources: non-refundable reservation and room rate balance.

Booking
Booking information on guests' probability of travel and payment for certain check-in date.

Pivottable for existing and reservations, room inventory and availability, revenue forecasting.

|

Hotel Reservation Optimizer
[version 1.1 Mowember 1, 2011]
developed by Peng Liu, Ph.D.
4ERE Staler Hall, Ithaca MY 14863
for distribution by the
Center for Hospitality Research at Cornell University

Guide to the Hotel Reservation Optimizer

The Hotel Reservation Optimizer example given here dem-
onstrates how travelers and hotel managers alike can benefit
from a policy of expressly setting a price on the reservation
in conjunction with the room price, as a function of the
probability that the guest will actually occupy the room.

PREFACE SCREEN

The Hotel Reservation Optimizer has five screens, one for
each of the five available functions, which are compiled
into five forms using tabs in Excel. As shown in Exhibit 2,
the screens provide the following functions. Screen 1, the
“Traveler Form,” is designed for use by potential hotel guests.
Using this tab, would-be guests can get quote of a hotel’s
rate and reservation price, make a reservation, or modify an
existing reservation. Screen 2, the “Operator Form,” which is
designed for hotel operators or managers, allows the revenue
manager to input specific hotel information such as total
capacity and cost structures at different times for a particular
check-in date. The tool calculates reservation prices based
on these inputs. The Operator Form also can provide the
estimated maximum number of reservations to be accepted
for particular type of guest. The third tab, “Charts,” provides

10

three plots of revenue forecasts: revenue from the non-
refundable reservation fee, expected revenue from the room
rate balance to be paid at check-in, and the sum of the two.
The “Booking” form, the fourth screen, displays all the new
reservations for each check-in date kept in the system. The
last form, “Data,” demonstrates pivot tables of simulated
numbers of reservations. To open each form, the user can
just click the tab on the left panel.

In the remainder of this report, I will explain the basis
of each form, describe it in more detail, and demonstrate
how to use this Excel-based hotel reservation tool. For the
purposes of this illustration, I assume that the hotel is the
only one with availabilities in this market. This analysis is
particularly relevant for business travelers who are attend-
ing a conference or a meeting at a particular hotel.® The
optimizer is still applicable in a competitive hotel market, in
which case, the hotel rates should reflect the hotel’s pricing
power and should be dynamically adjusted.

61 intentionally contrast with the assumption of Quan 2002, op.cit., and
Quan and Carvell 2008, op.cit., who treat hotels as substantively commod-
itized products to highlight the existence of reservation value for travelers
who are not price-sensitive.

The Center for Hospitality Research « Cornell University



Traveler form

Traveler Form

Please select the date of travel, then choose a combination of reservation fee and hotel rate payment from the fee schedule. The hotel rate balance due at
the check-in is listed in the second row of fee table; the reservation fee (non-refundable) is listed in the bottom row. To determine the fee choice, you can
estimate the likelihood of traveling need for a selected date. Guests with a higher travel probability choose higher non-refundable fee at the reservation

(toward to the right of the fee table). The traveling probability can be updated and modified later when your business need becomes more certain.

| Date: [ 12730/11 |
Fee Schedule Provided by the Operator
01% |  10% 20% 30% | 40% | sS0% | 60% | 70% | ®0% | 90% | 100% Probability (3%)
4% 10000 $ 9500 $ 8000 5 7000 $ 6000 8 5000 35 4000 5 3000 $ 2000 % 1000 $0.00 Hotel Rate
5 0 5 050 $ 200 5 450 5 BO0 S 1250 5 1800 S5 2450 5 3200 $ 4050 % 5000 Reservaton
Kl >
Dec 2011  |Dec =] |2011 ~| Book ‘ Clear ‘
Sun | Mon | Tue | Wed | Thu Fri Sat
£ 2 = Additional Reservation Fee or Refund l:l
4 5 3 7 2 5 10
11 12 13 14 15 16 17
= = = = = = = New Balance Due at Check-In l:l
25 26 27 28 23 |20 21
Modify Reservation ‘ Confirm Modified Booking

TRAVELER FORM

The Traveler Form summarizes the mutual problem faced
by the guest and the hotel with regard to whether the room
will eventually be occupied, and the appropriate price for
that room rental as it relates to the probability that the
guest will actually make the proposed trip (Exhibit 3). The
guest in this instance has in mind a particular percentage
chance of actually occupying the room. The hotelier does
not know that percentage, but having that knowledge would
assist the hotelier immensely in setting rates and determin-
ing the number of reservations to accept for that date. The
hotelier can learn that percentage likelihood by offering an
array of room rates in conjunction with a set of fees based
on the guest’s estimate of the likelihood that she will honor
the reservation. This estimated probability is revealed when
the guest purchases the option to occupy the room and in
so doing selects a combination of option price and room
rate. When the guest elects a particular reduced room rate
in conjunction with a particular cost for the reservation
option, the hotel learns the guest’s estimate of the likelihood
that she will occupy the room, while the guest is offered a
room rate that is lower than she otherwise might pay. As I
indicated above, the underlying formulas are given in the
Cornell Quarterly article, but the results are embodied in the
Traveler Form.

At the top of the traveler form are brief instructions
on how the guest will make the reservation. The table in
the middle of the exhibit is the pricing scheme provided by
hotel operator (the derivation of which I will show later in
the “Operator Form”). First of all, the potential guest should
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The confirmation window from traveler form

s
Confirm Reservation

Please Enter Your Mame and Confirm the Reservation

Confirm Reservation |

select an arrival or check-in date. Different dates may have
different pricing for the room rate and reservation prices. For
demonstration purposes, I use an arrival date of 12/30/2011.
The hotel rates and reservation prices are shown in the pric-
ing table arranged by the level of travel probabilities of the
guest. The potential guest can move the table’s scrollbar and
select what she considers to be the ideal combination of op-
tion price and room rate.

Suppose the guest expects a 50-50 likelihood of traveling
or not traveling. She would indicate her 50-percent probabil-
ity of traveling by electing the highlighted price combination
of a $12.50 non-refundable fee for this reservation and a $50
room rate (which is far less than she might otherwise pay).
On the check-in date (12/30/11), if the guest makes the trip,
she would pay the balance due at check-in of $50. Therefore,

11



Reservation modification forms
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the guest’s total cost for this itinerary is $62.50. By revealing
her likelihood of travel by purchasing the option, she has
gained a room at a reduced rate.

Once the guest has decided on the likelihood of travel
based on the price of the reservation option and the room,
she can press the “Book” button, and then a “Confirm
Reservation” window (Exhibit 4) will pop up. Filling in the
guest name and hitting “Confirm Reservation” will finish
the reservation. If the guest wants to explore the price for a
different date or propose a different probability of travel, she
can just press “Cancel” at this point and press “Clear” to start
over. If the guest subsequently determines that her likeli-
hood of travel has changed, she can use the traveler form to
change the reservation by clicking the “Modify Reservation”
button. The modification window (Exhibit 5) will pop up,
and the guest can retrieve the previous reservation by enter-
ing the appropriate reservation confirmation number. At this
point, the guest can get a new quote by changing or updating
to a new probability of travel in the drop-down menu.

An additional reservation fee and new balance due at
check-in will be provided (also in Exhibit 5). If the guest
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revises her traveling likelihood from 50 percent to 90 per-
cent, she will be required to pay an additional $36 with re-
estimated balance of $10 due at the check-in. Therefore the
total cost will be $58.50 (including $12.50 of non-refundable
fee at initial reservation, $36 additional cost for the modi-
fied reservation) The new $10 balance due at the check-in if
she stays in the hotel is lower than the initially specified cost.
The modification is completed once the guest presses the
“Confirm Modified Booking” (Exhibit 5).

OPERATOR FORM

The operator form serves a key function in the hotel reserva-
tion optimizer. On this screen (Exhibit 6), the hotel operator
inputs its own cost parameters and capacity constraints into
the pricing scheme. This tool assists the hotelier in setting
the array of rates associated with the probabilities of travel.
The first step is to select a date to check the inventories.
Needless to say, the hotel’s rates are different on different
days of the week and different months of the year. The rates
are also dependent on the numbers of rooms sold. The

hotel manager can change the rate for any particular date

The Center for Hospitality Research « Cornell University



ExxiBiT 8

Inventory, room availability and maximum number of reservations

Maximium number of reservations the operator can take,
according to guest's probability of travel:

Unlikely| Less Likely | 0w [ MOsE
WL SV likely | vikely
1,500 583 510 238 100
|Expected Revenue 57,300 |

| Date | 12/30/2011 |

Total Capacity
Expected Rooms Available for Selected Date 28

Reservations Available by Probability |20 | ™| %

Select a Date Enter Inputs | Clear ‘

ExHiBiT 9

Fee structure: Non-refundable reservation fee and balance at check-in

Probability (%) 0.1% 105 20% 30% 40% 50% 60% T0% B0 9% 100%
Room Booked 702 86 20 o 22 19 8 12 12 10 8
Reservation Fee s 0 % 050 5 200 5 450 5 BO0 51250 & 1BOD & 2450 53200 54050 550000
Balance at Check-in 5 10000 S 9500 S B0OOD S 7000 S5 6000 55000 S 4000 S 30.00 52000 51000 50.00
Fee Schedule

3120 -

3100 A

580

560

540

520

5.

1% 10% 20% 30% 405 505 60% 0% 80% 90% 100%
| mBslance at Check-in Reservation Fes

according to seasonal differences (from historical demand
statistics) and inventory information (generated from this
reservation tool).

To generate the pricing scheme for reservations, the
operator can input the cost parameters by using the “Enter
Inputs” button (Exhibit 7). The “Operator Inputs” window
allows the operator fill in total number of rooms in the hotel,
that is, all rooms available for occupation. (For demonstra-
tion purposes, I use a 100-room budget hotel as an example.)

“Room Cost at t = 0” is the lowest price at which you would
sell the room-night (likely the prepaid non-refundable rate)
and the “Room Cost at t = 1” is highest price for selling the
room-night (likely the walk-in rate).

The table on the left of Exhibit 8 displays the maximum
number of reservations the operator can take according
to the estimated probability of guests’ likelihood of travel.

At this point, this table only displays the total number of
reservations allowed for an empty hotel, and any existing
reservations have so far not been considered. For the “Cer-
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tain” category (100% probability), the maximum number of
reservations is 100, or, the total number of hotel rooms. For
the “Most Likely” category (80% to 90% probability), the
maximum number of reservations an operator can take is
236. The maximum number of reservations is 510 for “More
Likely” (50%-70% probability); 583 for “Less Likely” (30%-
40% probability); and 1,500 for “Unlikely” (0%-20% prob-
ability).

If the operator wants to take into account existing
reservations, she should refer to the table on the right of
Exhibit 8. It shows that for the total capacity of 100 rooms,
there are 28 rooms that are available for reservation, and
the hotel anticipates that 72 rooms have a high likelihood of
being occupied for the selected date. The tool then shows the
operator the maximum number of reservations she can take
for a specific guest-travel probability. For example for guests
with 20-percent travel probability, she can take at most 140
new reservations (based on the low likelihood that those
guests will actually travel.



Forecasting charts

Forecasting Chart

Plot Expected 1
Future Revenue: Revenue from Non-refundable Reservation Fee
First select 54,000
Mgregation unil_;
Then select $5,500 1osProb
Forecasting horizon. 43,000 | ¥ 20%Prob
A te b 3I0%Prob
regate | SRS s & BN a 1N 5 EEm 1 H B
dgs a ¥ $2,500 R
52,000 |— - AEmm 1 1R N R S0 Frob
By Days ' B 60%Prob
51,500
By Weeks ' I I I I I B T0%Frob
g==
51,000 BB Prob
avworts | s FEETTTTTTT ] s
ng o ARRRRRRNn -
Forecasting haorizon: 50
next month 10/11/2011 10/18/2011 10/25/2011 11/1/2011 11/8/2011
Next Week '
Expected Revenue from Balance at Check-in
Mext Month '
57,000
Next Quarter '
56,000 10%Frob
20%Prob
Next Year '55,0'00 s B 1 B ) 1 o
30%Prob
54,000 WAL Frob
W 50% Prob
53,000 W S0%Frob
W 70% Prob
52,000
.I mEDMFrob
51,000 W el Prob
= 1003 Prob
50
10/11/2011 10/18/2011 10/25/2011 11/1/2011 11/8/2011
Total Expected Revenue
512,000
510,000 10% Prob
20%Prob
58,000 - I I N 1 30%Prob
A0% Prob
56,000 " =0¥Frob
m 50% Frob
54,000 u T0%Prob
m ED¥Prob
52,000 moo¥Prob
m 100%Prob
0
10/11/2011 10/18/2011 10/25/2011 11/1/2011 11/8/2011

The fee structure that eventually appears on the Traveler
Form is laid out according to the hotel’s cost parameters.
Once again, the fee structure shown in Exhibit 9 consists of
two parts: a non-refundable reservation fee and the balance
due on the room rental on the check-in date. The graph
shows how the reservation fee increases with the travel
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probability, while at the same time the balance amount at
check-in decreases with the travel probability. The fee struc-
ture is designed such that each potential guest will select the
fees that reflect her true travel probability. For example, it is
extremely unlikely that a guest with a 20-percent probability
will mimic a 90-percent travel probability simply to get the

The Center for Hospitality Research « Cornell University



Booking information

Bookings

Check-in Date Guest Name Confirmation Prob 1 Prob 2 Res Feel Balance 1 Res Fee? Balance 2
087301 pgam 1362 30% 6.13 65
08/31711  pL 1873 T0%  10% 56.05 $18.00 (54.80) $30.00
09/0111  Jenny 1473 20%  90% 54 50 570.00 51663 535.00
09/23111  Eaton Lebret 1002 20% 54 50 5$70.00
03/30/M11  Bep 1203 70%  50% $15.13 5$45.00 (56.88) $50.00
10/0111 1841 40% $8.00 $60.00

Data and pivot table used in the hotel reservation tool demonstration

o) ] ] v v c r = n J | FivotTabie Field List ]
Rewenue by =
1 Prafaca fockings (Existing] | Deakings (New] | Awailibility - e Babl ek e e ]
- I - =
Sum ol Surn of Sum of Sum ol Sum of S of Sum ol Sum Capacty (i)
Sumof 1% 10% 20% e 4% &0% )% Tirte B0% J11% [Previawshy & I
Bookings Bookings Dookings Bookings  Bookings  Bookings  Bookings Bookings  Booki Sl L] g | by
(Prasiously  (Preasusly (Priniously (Previously (Prescusly (Pristously (Praviowsly ([Previcusly (Pris + | 30% Bookings [Previcusly Generate.
2 Description: Genssated) Generated] Generated) Gensrated) Generated] Generated) Generated) Generated) Gene 3% Dookings (Previcusly Generate_.
) I a o Wite  Dookings [Frevessushy Generaten @
4 Date = [Sum ol 1% Sum of 1056 Sum of 20% Sum of 30% Sum ol 405 Sum of 0% Swm of 0% Sum of 0% Sum S by G
& | Q2011 621 a7 19 20 1 12 3 T 4 &% Bookings [Provicanky Groenale_
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B | 1011 2M -1 44 2 [ 5 10 2 ] ety " o
y . 4 . 7 ¥
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B ez E47 w0 0 19 1 3 7 0 4% Buackings (Liser Genarated)

low room rate of $10 (instead of $80), because she will have
to pay a reservation fee of $40.50 to get that rate, and the fee
will not be refunded if the trip does not materialize.

FORECASTING CHARTS

The “Forecasting Charts” form shows a plot of the forecasted
revenue. The operator should first select an aggregation
unit (by day, by week, or by month) then select a forecast-
ing horizon for the next year (or quarter, or month, or
week). As long as the forecasting horizon is greater than
the aggregation unit, three plots will be generated to show
future revenues. The top panel of the Exhibit 10 shows the
revenue from non-refundable reservation fees. The middle
panel of the Exhibit 10 displays the expected revenue from
the balance at check-in. The bottom panel of the Exhibit 10
is the total expected revenue from the two sources. At each
plot, the shade of the bar shows the level of certainty of the
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reservations. The darkest portion (at the bottom of each bar)
indicates that the revenue comes from the reservations with
a higher travel probability.

BOOKINGS

The “Bookings” form records the new reservations made via
this system. For each future check-in date, the “Bookings”
form (Exhibit 11) records the guest’s name and confirma-
tion number, as well as the traveling probability indicated by
the guest (Probl), the non-refundable reservation fee, and
the balance due at check-in. If a reservation is subsequently
modified, the updated probability (Prob2) and correspond-
ing fees will be added to this form.

DATA

The “data” tab stores and can visualize the data, as checked in
the pivot table on the right side of Exhibit 12.



Data form’s seven buttons

Preface Bookings (Existing) Bookings (New)

The hotel manager can press any of the seven buttons
on the top of the table (Exhibit 13) to see the data in the
desired format. “Bookings (Existing)” reports all the data
on existing (previous generated) reservations. “Bookings
(New)” shows all data on new reservations using this tool.

“Availability” displays the maximum number of reservations
the manager can take for a particular travel probability
for each date. Similarly, the “Revenue by Reservation Fee”
and “Revenue by Expected Balance” summarize those two
sources of revenues for a particular check-in date. The pivot
table field list provides more flexibility for manager to select
any particular combination of data to display. The “Clear”
button clears the field, while the “Preface” leads to the first
tab.
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Availability

Revenue by
Reservation Fee

Revenue by

Expected Balance Clear

SUMMARY

In this report, I have explained how this spreadsheet-based
Hotel Reservation Optimizer can help hotel operators to
manage hotel reservations based on the guests’ declaration
of their travel probability through the purchase of an option
for a particular room rate. To demonstrate the use of this
tool, I have used simulations to fill in past reservations. Each
hotel may use this tool to develop its own cost structure and
experience in understanding market demand. The useful
feature of this reservation tool is that each reservation now
contains valuable information regarding the likelihood that
the guest will actually check in. This information can be
used to better manage hotel inventories, create promotions
(and marketing), and especially set the room rate. Hl
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