Erasmus University Rotterdam 16/8/2016

NAME-YOUR-OWN-PRICE MODELS FOR

SEAT UPGRADES:

A case study on American Airlines

BY: THOMAS KOES

Master: Economics and Business: Entrepreneurship and Strategy Economics
Faculty: Erasmus School of Economics

University: Erasmus University Rotterdam

Abstract: In this paper I research the Name-Y our-Own-Price mechanism for the purpose
of auctioning off business and first class seats. We use the realize case of American Airlines
to test our hypotheses with regard to effects on prices, passenger quantity and revenues. We
find that the NYOP mechanism negatively affects business fares, but positively affects

passenger quantities and revenues, which is in accordance with our expectations.

Keywords: NYOP, Name-Y our-Own-Price, Auction, American Airlines, Upgrades



INDEX

Introduction

Theoretical Framework
Previous Literature

NYOP used for service upgrades

Method
American Airlines Case

Hypotheses
Differences in Differences

Descriptive analysis
Dataset

Variables

Empirical Analysis

Results

Robustness checks
Dataset
Variables

Results
Discussion

Conclusion and Implications

implications
Limitations and future research
Bibliography

Appendices

13

17
17
19
20

23
23
25

29
29

33
33
33
34

38

41
42

44

45

47



INTRODUCTION

American Airlines, the world’s largest airline, started testing a Name-Your-Own-Price (NYOP)
mechanism in November 2013. We mostly know such mechanisms from auction sites, where services
and products can be bought by bidding, a lot of the time successful bids are lower than official posted
prices. Inthe 1990’s Priceline, an online retail channel, was the first to introduce such a bidding system.
Now, this specific pricing mechanism has already been implemented by several airlines all over the
world. Unoccupied business seats are being auctioned off to improve profitability. So far only
newspapers and other media had their say on the auctioning of business seats. As for the New York
Times and Wall Street Journal, airlines are in the phase of changing their business to increase the amount
of seats payed for: “The shift from free first-class seats to paid ones has been happening gradually over
the last few years. It has everything to do with airlines’ efforts to wring more money from travelers
however they can, in this case by monetizing the chance for roomier seats and pampered service that
constitute first class.” And “Airlines might be more concerned about alienating loyal frequent fliers if
they thought travelers had more alternatives...” (Julie Weed, 2016 article in the New York Times) And
“Delta Air Lines, for example, says that as a result of offering discounted first-class fares and paid
upgrades for fees, 57% of its first-class seats have customers who paid their way in rather than free
upgrades, up from 11% a few years ago. And Delta wants to push that to 70% over the next two years,
Delta executives told investors in December.” (Scott McCartney, 2016 article in the Wall Street Journal).

Some articles noted that loyal elite frequent flyers might be harmed by the auction programs: “Many
elites are angered by airlines adding these bid for upgrade programs, as they feel their complimentary
upgrade space is being auctioned off. That’s compounded by airlines offering flat-fee upgrades at the
check-in counter and boarding gate, providing even more obstacles to top-tier elite who are high on the
upgrade list, but never clear. It’s a tough act, as airlines have to balance maximizing revenue streams

with keeping their most loyal flyers satisfied.” (Richard Kerr, 2015 article on thepointsguy.com)

Large parts of business class are being occupied by freely upgraded passengers due to their perks.
However, with this change other consumers can be reached as underlined by Julie Weed in the Wall

Street Journal: “Customers in the lower tiers of elite status often see themselves at the bottom of very
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long upgrade lists. SeatBoost, which launched an upgrade auction app that Virgin America began using
in September, thinks those frequent fliers may be prime candidates for auctions.” (Scott McCartney,

2016 article in the Wall Street Journal)

The addition of the NYOP mechanism to the existing channels with posted prices by American
Airlines offered a good opportunity to research this business model. In the specifics of our research we
wanted to assess the effects of the implementation of the NYOP mechanism. Therefore, we focused on
the effects on prices, quantity and revenues. In doing so we contribute to current literature with some
new aspects with regard to the use of NYOP in combination with service providers and their upgrades.
The difference between an upgrade to a higher class and a direct purchase of a certain class causes
differences in consumer behaviour. From previous literature we’ve learned that the effect of a NYOP
mechanism essentially depends on the design of the mechanism, the bidding strategy of the consumers,
and the expectations or predictions by sellers and consumers regarding each others’ strategy. We see
different possibilities for the design such as single bidding versus rebidding, selection or generation of
bids, the degree of transparency with regard to the product and prices. In optimally setting threshold
prices, these elements as well as the bidding strategy of the consumer have to be considered. It poses a
game theory scenario were both agents consumer and seller act strategically considering each other’s
actions. Thus it is important for sellers to assess the expectation of the bidder correctly to optimally
increase their surplus. Most prior studies focus on the differences between the NYOP and posted price
channels and the optimal design of the NYOP mechanism. More recent studies took a first step in

researching the NYOP mechanism in addition to the posted prices channel.

In accordance with our expectations, we find that the implementation of the NYOP mechanism
positively affects revenues and the quantity of passengers. We also find that average prices in business
class go decrease due to the NYOP mechanism, while overall prices increase. Furthermore, the NYOP
mechanism had positive effects on the number of total passengers and business class passengers
indicating a higher monetisation of the available seats. Lastly, as a combination of prices and quantity,

revenues also increased due to the NYOP mechanism.



In the following section we set out concepts, forming our theoretical framework and hypotheses.
Subsequently, we elaborate on the used method, dataset and variables. The results are then interpreted

and analysed. Finally, we discuss and conclude on these results.



THEORETICAL FRAMEWORK

This research will mainly contribute by assessing the impact of a NYOP mechanism specifically used
to sell premium services in addition to the existing sales channels. We consider a scenario where a
service provider sells two product classes through posted prices, than a NYOP mechanism is added to

improve premium service sales by offering current consumers' an opportunity to bid for an upgrade.

We assess the impact of the NYOP mechanism by answering three main questions:

1. What is the impact on prices?
2. What is the impact on the number of consumers served?
3. What is the impact on revenues?

Additionally, we assess the effects on a deeper level between premium and ‘normal’ services. As the
NYOP mechanism is implemented to increase sales in premium classes, this dimension is also the
primary focus. However, due to the intertwined nature of the premium and ‘normal’ classes a NYOP
mechanism on a premium level probably affects consumer actions with regard to the ‘normal’ class as
well. We combine different concepts in literature, which we use to form expectations. In the following

section we start discussing previous literature on NYOP and service providers.

PREVIOUS LITERATURE

We select recent papers for the use of explaining important aspects of NYOP auctions and service
upgrades from top journals. We summarise these papers and their main findings in a table, which is

added to the appendices (Appendix A).

Foremost example used in literature to research the NYOP mechanism is the Priceline model.
However, when we scrutinize the Priceline model and compare it to the classification model by Kim et
al. (2008), we conclude that this model is a combination of two classifications. We added a summary of

these classifications to the appendix (Appendix B). It is slightly more complex than just a simplified

"'we identify current consumers as consumers who have bought an economy seat ticket, which flight has not
yet departed. These consumers can be eligible for a seat upgrade to a higher class.
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NYOP pricing mechanism, because the site also uses reversed auction to connect bids to suitable offers
by sellers. In essence a NYOP mechanism allows a buyer to name a price for a certain good, where a
seller in turn can accept or decline depending on its threshold, which depends on its reservation price.
In the Priceline model a successful bid not only depends on the reservation price of one seller, but
multiple potential sellers. In this form the product the buyer tries to purchase is indifferent for each seller.
Therefore, Priceline is able to offer these goods without giving full details (e.g. the brand). This is called
an opaque feature of selling, allowing Priceline to connect multiple unknown sellers to buyers. However,
this feature is also known to destroy value since details of a good add value from consumers’ perspective
(Shapiro and Zilante, 2009). The Priceline business model offered companies a new method of price

segmenting consumers without damaging their brand image.

The Priceline model opened up a whole new field of research on pricing mechanisms. Most basic
underlying question ‘Is the NYOP model good for companies and/or consumers?’ has been effectively
researched through all sorts of perspectives. The answer to this question depends on the combination of
the design of the NYOP implemented and consumer behaviour. When we review literature we identify
that the correct prediction of bidding behaviour as the most important factor in the success of a NYOP
mechanism. From a seller’s perspective the choice for a certain pricing mechanism lies in its profitability.
In order to maximize seller’s surplus, a seller wants consumers to bid at their maximum willingness-to-
pay. One of the first research papers on NYOP is written by Chernev (2003), where he links the height
of willingness-to-pay of a consumer to the design. He finds evidence that price generation compared to
price selection on the part of the consumer leads to a better profitability, provided that consumers have
certain reference to correctly form their willingness-to-pay. In contrast to earlier visions of the internet
as a market place without friction, it becomes evident that friction is apparent in online bidding
mechanisms, although still lower than the frictional costs one would incur while shopping ‘offline’

(Hann and Terwiesch, 2003)”. These frictional costs can partly be influenced through the interface of

Frictional costs: search costs on the part of the consumer including the disutility of investing time and
effort to interact. In the internet environment it includes the search and disutility of investing time and effort
to interact with a website and various interfaces (Hann and Terwiesch, 2003).
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the site. For example, by giving reference prices or creating an easy-to-use interface. However, a seller
should not completely eliminate frictional costs as it means that bidders can optimally maximize their
consumer surplus (spread between bid and seller threshold), by strategically starting with low bids,
incrementally increase their bids to retrieve the sellers’ threshold. Importantly, Spann et al. (2004)
recognizes the fact that it is not the willingness-to-pay of a bidder that directly leads to a bid but the
trade-off between the probability of acceptance of a bid and her consumer surplus. As a bidder bids

higher his surplus decreases but probability of acceptance increases.

Price
A

Buyer’s willingness to pay W7TP
Buyer

surplus

Buyer’s bid B = Selling price
Total

surplus Seller
surplus

Seller’s reservation price RP

Seller’s variable costs C

Figure 1. Bargaining zone if B > RP (Voigt and Hinz, 2014)

They provide evidence that a seller can derive the consumers’ willingness-to-pay by studying their
individual bids. Thus the NYOP structure can be used to segment bidders and subsequently an optimal
threshold can be estimated. This allows sellers to extract more consumers’ surplus. Fay (2004) further
examines the choice between a single restricted bidding design or a multiple bidding design. Their
analysis shows that due to the sophistication of bidders’, single bid models are generally not feasible.
Some bidders are able to circumvent the restrictions posed in single bid systems by ‘partial repeat
bidding’* and profit from having more knowledge as the seller threshold is optimally set based on single

bids. Essentially, it is more profitable for a seller to allow multiple bidding and consider the consumers

3 Sophisticated users are able to circumvent policies such as single bidding restrictions by camouflaging one's
identity or otherwise manipulating the bidding procedure (Fay, 2004).
Partial repeat bidding is the situation in which a portion of the population is restricted to single bid while
others can rebid.
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updated knowledge in establishing a threshold price, because the costs of enforcing single bid

restrictions are too high.

Ding et al. (2005) tries to provide more insight in the factors which influence the bidding strategy of
a consumer. Importantly, he shows that emotions affect bids in such a way that bids do not correspond
with the assumption of economic rationality normally causing a (classic) profit maximizing strategy.
Spann and Tellis (2006) further address the fitness of economic theory for NYOP mechanisms. They
provide evidence against strict rationality even in the environment of the internet, which is considered
to enhance rational decisions due to the easy access to information sources. This implicates that sellers
can profit from this irrational behaviour, provided that they adjust their strategy accordingly. Therefore,

NYOP can be more effective than assumed by earlier research based on rationality.

Although strict rationality is not presumable, strategic behaviour is apparent and does affect bidding
strategy. Experience and knowledge positively affects consumer surplus extracted by consumers.
Essentially a NYOP mechanism poses a economic problem for seller and buyer in the same manner that
game theory predicts agents to act strategically (anticipating counter-agents’ actions). All studied
models share a common feature in the design of a NYOP mechanism by a secret or unknown threshold
from a consumer’s perspective. This unknown threshold is also constant in most models. This
encourages consumers to learn about the threshold. Apparently, in some countries it is not legal due to
trade laws to alter threshold prices’. Another common reason to refrain from dynamic thresholds® is
avoiding negative publicity and thus losing consumers. Though, theoretically it is superior from a profit
maximizing perspective, because it allows for better price discrimination. A seller threshold adapting to
individual consumer behaviour is technology-wise very feasible. However, different companies have
expressed their concern with regard to negative effects on consumer perception. Hinz et al. (2011) tries

to provide some insight into dynamic pricing and their results show that expected profit and welfare

> In the study by Terwiesch et al. (2005) a German company refrained from using dynamic thresholds due
to German trade laws and fear for negative public opinions.

6 Dynamic thresholds: the use of different thresholds per individual based on their behaviour and preferences.
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increase. More interesting is the fact that they find that customer satisfaction increases, in contrary to

the presumed negative effects. The key to this lies in transparency to the consumer.

As technological innovation offered sellers to implement and improve pricing mechanisms,
communication between individuals and size of networks also increased. Hinz and Spann (2008) fill the
gap that these technological innovations have made with regard to information sharing through social
networks. A decrease in information asymmetry can have negative effects on sellers’ profit depending
on the design of NYOP. Sellers can influence the information a bidder has, through the degree of
transparency employed. Wilson and Zhang (2008) study a situation where consumers are provided with
almost full knowledge of the model (knowledge with regard to their winning probabilities). By
anticipating on possible strategic behaviour and incorporating it into their optimal threshold, they
eliminate ‘uncontrollable’ strategic behaviour. It is essential for sellers to assess their consumers’
expectations to undertake actions to increase seller surplus. Dependent on the accuracy of the buyer’s

prediction and frictional costs a seller might choose to decrease the information asymmetry.

In some studies, posted prices have shown to outperform NYOP mechanisms (Fay, 2004; Terwiesch
et al., 2005). Though, the right design and the correct prediction of consumer bidding strategy is very
important. Another factor influencing seller profitability is the presence of competitors. Fay (2009),
addresses this particular subject by researching for a NYOP mechanism in combination with competition.
They provide evidence that a NYOP mechanism can soften price competition between competitors as
they can target other customers due to the difference in threshold prices and posted price. However, this
depends on the level of heterogeneity in frictional costs and allowing rebidding or not. From the NYOP
seller perspective is it preferable to use rebidding in the case of high heterogeneity in frictional costs.
Rebidding attracts a larger customer base, because lower prices can be obtained. In addition, the seller
using posted prices will have less incentive to aggressively reduce prices, because they can target the
upper part of the market due to a clear segmentation. On the other hand, in case of low heterogeneity a
NYOP seller should prefer a single bidding system, as this will increase threshold prices and lower the

customer base. In this case the market is not as clearly segmented, therefore, the NYOP seller should
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not differentiate too much from the posted price that it evokes aggressive pricing by the posted price

seller.

Shapiro and Zilante (2009) contribute some very interesting results to literature with regard to our
research. They research the profitability of a NYOP mechanism under own brand name in addition to
an existing posted price channel. They provide evidence that a NYOP mechanism coupled with a posted
priced mechanism is significantly beneficial for sellers and consumers. The NYOP mechanism
positively affects profit / revenues by offering lower prices through the NYOP and reaching a different
price segment. This increases market share / demand, which in turn compensates for the lower prices,
which also makes the NYOP channel profitable on its own. Remarkably, it does not cannibalise posted
price sales as consumers with high reservation prices still purchase through posted price channel. These
consumers are for example not interested in the hassle involved with bidding. The outcome depends on
the height of the established seller threshold price, which should be set optimally. A threshold price too
close to marginal cost will result in a profit decrease. Furthermore, the choice for an opaque setting does
not necessarily negatively affects profitability. However, in their results NYOP mechanisms without
perform better. Shapiro (2011) finds similar results, backing the idea of using both NYOP and posted
prices to improve profitability. Though, in a scenario with risk-neutral buyers’, posted price will
outperform NYOP. Recent study by Voigt and Hinz (2014) showed that buyers have the general
tendency to be risk-averse, because unaccepted bids were followed by significantly higher increased
bids than successful bids. They find that a NYOP mechanism is sustainable, also in the long run, despite
increasing customer knowledge and experience over time. He points out that demand for homogenous
products is more price sensitive, thus it makes sense to use alternative pricing mechanisms such as
NYOP to reach different price segments. Most adjacent to our research is the study by Wang et al. (2009).
They investigate the NYOP mechanism when used by a service provider using the airline industry as an
example. In their research they define two different scenarios based on whether a service provider should

employ a NYOP retailer or should vertically integrate the independent NYOP retailer. They find that a

Risk-neutral buyers are indifferent for the risk involved and is only interested in the potential gains of each
investment and ignores potential downside of risky investments or actions.
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vertically integrated NYOP retailer is more profitable than an independent NYOP retailer, mainly
because the seller can retain the independent NYOP retailers fee and the threshold can be better adjusted

to compliment posted prices.

Literature is almost non-existent with regard to different product classes in combination with pricing
mechanisms. Some studies do differentiate consumer classes. For example, the distinction between
leisure and business class travellers based on their willingness-to-pay and the moment they purchase the
service (Wang et al., 2009; Gal-Or, 2011). However, they consider a single product class and not
different classes as is mostly the case with service providers (e.g. hotels, airlines, rentals). Though, a lot
has been written on product upgrades. Fudenberg and Tirole already concluded in 1988 that existing
consumers pay lower prices for upgrades than new consumers. Their willingness to pay is lower because
they already own a product version. To maximize their profits, companies utilize the difference between
existing and new consumers by price discrimination. Most known for this phenomena are software
companies. These companies improve their basic or original product with new features, more services

and higher quality, but charge lower prices for these upgrades to existing users.

More literature is written on the allocation of fixed capacity to different classes, in which the airline
industry occupies a prominent place as subject. Preliminary literature regarding revenue management
already dates back to the 80°s and 90°s and mostly deals with optimal allocation. Over time researchers
and the market improved revenue management and thus more tools were introduced to make the optimal
solution more adaptable to market conditions and preferences of companies. One of such important
developments was the use of overbooking (Suzuki, 2002; Suzuki, 2006). Overbooking implies that
service providers try to sell more than their capacity allows. In case sales exceed capacity, overflow can
be re-allocated directly to cancelations or consumers are compensated. Biyalorgosky et al. (2005)
discuss the possibility of introducing upgradable tickets to solve the dilemma between demand
uncertainty versus opportunity costs of business class and economy class. This dilemma represents two
alternative strategies: one of high risk with possible unsold premium class services or more guaranteed
advance selling with reduced price for premium class services with potential profit loss. Their results
show that incorporating a potential upgrading feature, conditional on free capacity is a good solution.
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Key insight is that the dilemma is caused by uncertain demand in premium services. Wang et al. (2009)
states more specified to the airline industry: ‘Interestingly, this is the one industry in which there is a
lucrative market segment (with high willingness to pay) that enters late in the game and whose size is
uncertain.’. Moreover, they indicate that a NYOP mechanism is especially useful to improve

profitability under such circumstances, because it increases flexibility for sellers in reacting to demand.

NYOP USED FOR SERVICE UPGRADES

Previous literature has researched the application of the NYOP in different ways. It started with the
optimal design concerning the consumers’ beliefs and actions in a broad sense and seller’s response.
Meanwhile, the choice between posted prices and a NYOP was also discussed, followed by the
possibility of using a NYOP in addition to posted prices. thereby are also differences between vertically
integrating such a NYOP channel or using an independent retailer. We research a new business model,
where the NYOP mechanism is employed with the sole purpose of selling upgrades. A form of vertically
integrating a NYOP mechanism, only focused on a specific product class. We depict this model in figure
2, with the arrows as consumer flow. With regard to our main objective we need to combine different
fields of study regarding service upgrades and the NYOP mechanism. In forming expectations on the

implementation of the NYOP to sell premium services, we first address all the influencing factors.

‘Normal’ sales channels

NYOP
Premium

Basic Service .
Service

Upgrades

Figure 2. Consumer flow
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A restrictive consequence of using a NYOP to sell upgrades is that the only eligible consumers are
those who already have purchased the basic service. With regard to this model we derive some
assumptions from the design. First of all, the opaque feature is not feasible in this setting. Unlike the
setting in the Priceline model, the product details are known as the first purchase reveals this. The site
is transparent on posted prices per specific flight and current consumers already purchased a ticket, thus
they are already certain of most details. Though, specifics of the premium product can be hidden in the
bidding procedure, but these can be obtained easily by browsing the posted prices channel. Transparency
with respect to the details of the service positively affects the perceived value, increasing their
reservation price. Secondly, we assume that service providers will generally opt for a single bidding
system. The nature of this business model allows for a single bidding system that can be perfectly and
easily enforced, because bids can be linked to the purchase of the basic service, making partial repeat
bidding impossible. The paper by Fay (2004) states that the expected profit from both multiple bidding
and single bidding is the same without the interference of partial repeat bidding. The fact that a single
bidding system is easier to implement and poses lower frictional costs to the consumer shall be decisive
for the choice between a single or multiple bidding system. Based on these assumptions we derive three

propositions with regard to our research questions.

Proposition 1: Service providers adding a NYOP mechanism to the existing posted prices channel

selling service upgrades will see a decrease in average premium service prices.

As Anderson and Wilson (2011) strikingly formulate: ‘NYOP and opaque selling naturally segment
price sensitive (brand agnostic) consumers from brand loyal (price inelastic) consumers providing an
efficient mechanism for sellers to simultaneously sell at multiple prices to segment consumers’. By
offering consumers the opportunity to name their price, sellers can effectively target consumers with
lower willingness-to-pay. Research by Shapiro and Zilante (2009) show that the NYOP does not
cannibalise posted prices sales. This means that the ‘original’ posted price channel remains sustainable
in a situation where both channels are used. Therefore, if a NYOP mechanism is added to sell premium
services, the average price in the premium class will decrease to a level between a buyer’s accepted bid
and the posted price (see figure 3).
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Price

Posted price (= old avg. price)

1 Decrease to new avg. price

New avg. price

T Accepted bids

Seller reservation price
1 Declined bids

0

Old situation PP: premium service posted price = average price premium

New situation PP & NYOP: premium service posted price > average price premium > accepted bid buyer;
where accepted bid buyer = seller reservation price

Figure 3. Average price change due to the addition of the NYOP mechanism

Proposition 2: Service providers adding a NYOP mechanism to the existing posted prices channel

selling service upgrades will see an increase in premium service consumers.

To increase profitability, the optimal seller threshold is set at a certain level that it attracts another
segment than the segment targeted with the posted prices channel. The posted price is set high to target
consumers with high reservation costs, possibly with high frictional costs who are not interested in the
hassle of bidding. On the other hand, a lower reservation price is set to attract more price sensitive
consumers. The fact that the NYOP mechanism is only offered to ‘existing users’ of the basic service,
with certain lower willingness-to-pay further reduces possible cannibalisation problems. Thus after
implementation of the NYOP mechanism the consumers using premium service increases with the
number of accepted bids, as the number of posted prices consumers retains current demand (figure 4).
Naturally, the number of (accepted) bids is dependable on available capacity and number of eligible

consumers.
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Price
Posted
price

Posted price
segment
Seller
reservation
price
NYOP
segment
0
0 Increase uanti

Old situation PP: consumer quantity = Q1
New situation PP & NYOP: consumer quantity = Q1 + Q2

Figure 4. Increase in quantity due to NYOP mechanism

Proposition 3: Service providers adding a NYOP mechanism to the existing posted prices channel

selling service upgrades will see an increase their revenues.

Following proposition 1 and 2, we expect that the NYOP mechanism increases revenues. As posted
price channels are not cannibalised by the NYOP sales, every accepted bid should increase revenue
(Shapiro and Zilante, 2011). The lower price in NYOP channel should attract enough consumers to make
up for the lower price, thus still be significant. By increasing the number of monetised premium services
instead of free upgrading due to overbooking or loyalty program perks, the total extracted value rises.
Thus we expect that this increase in revenues is mostly generated by an increase in paying consumers
in premium class. Assuming reservation price is set above marginal costs, the NYOP probably also
positively affects profitability. However, we do not have insight in the costs factors of NYOP

mechanisms thus our scope will focus on revenues.
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METHOD

A lot of previous research uses experimental or laboratorial tests to test their hypotheses. In the table
added to the appendix (Appendix 1), we also state the design of the research. 6 of the 22 papers discussed
in the ‘related research’ chapter are empirical researches that use field data from for its research
questions. The paper by Shapiro & Zilante (2009) and Wang et al. (2009) closely related to our paper
research a situation where a NYOP mechanism is combined with a posted price channel. They use a
laboratory experiment and an economic model to understand the effects. However, in this research we
will make use of a case study. An laboratory experiment removes participants from their ‘normal’
environment. This has impacts on results as participants are almost ‘perfectly’ researched on a specific
subject. It is easier to research a subject in their ‘natural’ environment through a case study as it is a real
event or action. The decision by American Airlines to implement a NYOP mechanism in 2013 to sell
unoccupied business seats fits our research very well. It allows us to essentially research American
Airlines as treatment group and competitors as control group. To answer our research questions correctly,
we alter the propositions made in the previous section into testable hypotheses specified to this American
Airline case. We give some extra background information on this case with regard to the NYOP
mechanism and Airline Industry. Subsequently we elaborate on the difference in differences method

used to provide the results.

AMERICAN AIRLINES CASE

The airline industry is a very competitive market. Innovations such as loyalty programs have
introduced some differentiation between airlines, but air travel is still relatively a homogenous product
and demand is responsive to price. Especially to those consumers attracted to NYOP bidding sites in the
first place. The traditional division of customers based on business and economy class is somewhat
outdated (Mason, 2005). A lot more is going on within the borders of such classes with regard to price
differentiation. Airlines do not have the possibility to alter their services such as hotels or service
providers to increase differentiation. Thus airlines mostly differentiate customers based on travel

purpose (business or leisure) or price sensitivity. New pricing mechanisms or applications thereof are
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always interesting to airlines. Our research subject, NYOP applied to service upgrades is one of those.
This specific business model has not gotten any attention in literature so far, but has already been
implemented by several airlines over the world. Primary partner-company for airlines providing such a
service is Plusgrade®. They introduced a new way to increase occupancy and/or profit by auctioning off
unoccupied business seats or other similar upgrades such as first class and premium seats. Some news
articles stated that this is due to airlines trying to monetise more seats (Weed, 2016). American Airlines
was one of such airlines enabling economy passengers to bid on unoccupied business seats. They
stressed that loyalty programs would not be affected, but these previously unoccupied seats were given

freely to frequent flyers. Thus, this new implementation must somehow affect frequent flyers.

The specifics of the NYOP in the American Airlines case are as follows. The bids are assessed at a
certain moment before flights depart, on a first in first out base. This moment is mostly around 24 hours
before departure if we follow reports on flyertalk.com and other informative sites’, but the general terms
and agreements (Appendix C) state that American Airlines can assess the bid until departure. In the
interval between start of bidding and assessment moment, priority is still given to frequent flyers and
customers of posted price fares. The acceptation of a bid is primarily dependant on the occupation.
Therefore, it is possible that after a bid has been received and qualifies as sufficient bid with respect to
the reservation bid, it can still be declined. As a result, profits can be maximized and negative effects on

loyalty members can be kept to a minimum.

Ticket sale 6 days before 23 hours before Departure
starts departure departure
‘Normal’ sales Eligible passengers Outcome of the
channels fills seats are approached for a bidding is
bidding opportunity, communicated to the
while normal sale bidders
continues

Figure 5. Bidding process

8 Plusgrade is an American based company. It is the market leading provider of upgrade solutions. This is a
segment of ancillary revenue and merchandising sector in the airline industry.
Flyertalk.com is a popular worldwide community, discussing all kinds of topics regarding the travel

industry.
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HYPOTHESES

1. The implementation of the NYOP channel has a negative effect on average business fares at
American Airlines compared to other carriers only using regular sales channels.
2. The implementation of the NYOP channel has a positive effect on average fares at American

Airlines compared to other carriers only using regular sales channel.

The NYOP mechanism naturally targets a consumer segment with lower reservation prices,
otherwise they would have bought a posted price ticket. The seller reservation price is significantly
lower than posted price but above marginal cost to successfully profit from price discriminating
consumers. Thus accepted bids are higher than the seller reservation price and lower than posted price
(figure 3). An economy flier which is upgraded through the NYOP channel pays a lower price than
‘normal’ business class travellers as discussed above. But the bid does raise the total value of the flight
(figure 2). In the pre-NYOP situation, this upgrade could not have been monetised and the average fare

of the whole flight would have been lower.

3. The implementation of the NYOP channel has a positive effect on the amount of business class
passengers at American Airlines compared to other carriers only using regular sales channels.
4. The implementation of the NYOP channel has a positive effect on the amount of passengers at

American Airlines compared to other carriers only using regular sales channels.

To successfully price discriminate consumers based on their willingness-to-pay, prices are set
significantly lower than posted prices. The lower price enables consumers with lower willingness-to-
pay to make use of the service. Thus the original consumer quantity purchasing through the posted price
channel increases with the consumer quantity purchasing through the NYOP mechanism (figure 4). As
argued these channels do not cannibalise each other’s sales. The NYOP mechanism does not increase
the total passengers directly, as only existing economy passengers are eligible to place a bid. However,
the potential option of bidding might positively increase posted prices sales for economy class tickets.
As for some consumers the value of an economy ticket increases with the probability of purchasing a
business seat for a lower price than the posted price. Interestingly, we did not find support in prior

literature on the intuitive expectation that economy class is easier to sell than business class regarding
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with respect to demand and prices in absolute terms, which would than lead to positive effects on

economy class sales as well.

5. The implementation of the NYOP channel has a positive effect on American Airlines’ revenues
generated by business class passengers compared to other carriers only using regular sales
channels.

6. The implementation of the NYOP channel has a positive effect on the total of American Airlines’

revenues generated compared to other carriers only using regular sales channels.

The NYOP channel enables American Airlines to monetise more seats in business class, instead of
upgrading economy passengers for free due to overbooking or frequent flyer perks. We assume that the
seller reservation price is set optimally. The lower price in the NYOP mechanism allows American
Airlines to successfully price discriminate consumers and increase demand, while not cannibalising
posted price sales. Furthermore, we expect that economy sales will not be harmed by the NYOP
mechanism. More passengers upgrading could mean a decrease in economy sales as frequent flyers
might feel negatively impacted. However, American Airlines has assured not to harm such loyalty

programs.

DIFFERENCES IN DIFFERENCES

We use multiple difference in difference regressions to capture the effects on different dependent

variables to test our hypotheses. A difference in difference estimation compares the change in outcomes
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Figure 6. Difference in difference model with respect to American Airlines
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for the treatment group to the change in outcomes for comparison group / control group. It allows for
time-invariant unobservable differences between treatment and comparison group. Thus effects such as

seasonal differences are accounted for, because both groups are affected.

In all regressions we account for differences between itineraries based on route specific
characteristics and carriers by absorbing these through a origin-destination city pair fixed effect. To
capture the effects on fares we use a triple difference in difference regression with the following
equation:

Itinfarey,, = a+ p - AA; +y - After; + 6 - BusinessFirst,, +{ - AA; » After, + ¢ - After, *
BusinessFirsty, + w - BusinessFirst,, x AA; + k - AA; * After, * BusinessFirst, + YWorigdest +
Ume (1)

Itinfare;my, is the itinerary fare per passenger for airline i in market segment m (business and
first vs economy) in quarter t. The explanatory variables are three dummy variables representing
American Airlines, after implementation of the NYOP, and business / first class. This regression is used
to test hypotheses 1 and 2. The double interactions provide us with information whether the NYOP
mechanism at American Airlines is actually beneficial compared to the business model without the
NYOP mechanism. The triple interaction adds another dimension regarding business class, thus
indicating whether prices in business / first class increase significantly compared to competitors due to

the NYOP mechanism

We capture the effects on the dependent variables used for number of passengers, business
passengers and economy passengers through double difference in difference analysis by estimating the

following equations:

Sum_bpass; = a + - AA; +y - After, + 8 - AA; x Aftery + Yorigaest + Uie  (2)
Sum_epassy = a+ [ - AA; +y - After, + 6 - AA; x Aftery + Y¥origaese + wie  (3)
Sum_pass; = a+ - AA; +vy - Aftery + 8 - AA; x Aftery + Y¥origdest + Wit 4)

Model 2 estimates the effects on the number of business / first class passengers where Sum_bpass;;

is the sum of business / first class passengers for airline 7 in quarter £. Model 4 estimates the effects on
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the number of passengers where Sum_pass;; is the sum of passengers for airline i in quarter ¢ Lastly,
model 3 estimates the effects on the number of economy class passengers Sum_epass;; is the sum of

economy class passengers for airline i in quarter ¢.

The reason to use multiple double differences in differences models, instead of a triple difference in
difference model lies in the nature of the dummy variable for business class. A triple difference in
differences including such variable as an independent variable, would not explain the effect on the
amount of business travellers. It would rather explain the effect of being in business class on the overall

number of travellers.

The double interactions should provide us with insights on the effect of the NYOP structure at
American Airlines on the number of business passengers, economy passengers and total passengers
compared to other carriers not using NYOP mechanisms. Lastly, three double difference in differences
are estimated to capture the effects for total revenues, business class revenues and economy class

revenues through these equations:

Sum_bitinrev; = a + B - AA; +y - After, + 8 - AA; * Aftery + Yorigaest + Ui (5)
Sum_eitinrev,, = a + f - AA; +y - After, + § - AA; x Aftery + Yoriggest + Uie  (6)
Sum_itinrevy = a + B - AA; +y - After, + 6 - AA; * Aftery + YWorigaest T Uit (7

Model 5 estimates the effects on the revenue of generated by business / first class passengers where
Sum_bitinrev;; is the sum of revenue from by business / first class passengers for airline 7 in quarter ¢.
Model 7 estimates the effects on the sum of revenue generated by all passengers where Sum_itinrev;;
is the sum of revenue generated by all passengers for airline i in quarter £. Model 6 estimates the effects
on the revenue generated by economy class passengers where Sum_eitinrev;; is the sum of revenue
from economy passengers for airline i in quarter ¢ In similar fashion as the regressions regarding
passengers the dummy regarding business class is not included, instead we made use of a dependent
variable regarding business class revenues. As well as in the previous models, the interactions are the
main explanatory variables with regard to the NYOP mechanism at American Airlines compared to

other airlines without such price mechanism.
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DESCRIPTIVE ANALYSIS

DATASET

The source of the data is the Office of Airline Information of the Bureau of Transportation Statistics,
which holds all kinds of data regarding transportation in the United States. They also conduct surveys
regarding airline transportation. The survey ‘The Airline Origin and Destination Survey (DB1B)’ is used
in this research. It is a 10% sample of airline tickets from reporting carriers collected domestically in
the US, on a quarterly basis starting from 1993 to present-day. Data includes origin, destination and
other itinerary details of passengers transported in the American domestic market. This database is used
to determine air traffic patterns, air carrier market shares and passenger flows. The survey is divided
into three data tables with different topics: coupon-specific, directional market characteristics and
summary characteristics. The table regarding coupon-specific information provides data regarding
operating carrier, routes, number of passengers, fare classes and distance, whereas the Market table
provides data such as reporting carrier and city market id. The table ‘ticket’ provides data such as
itinerary fares and routes. The data provides these specifics for each unique domestic itinerary of the

survey.

To create a usable data set, we collect all quarters from the years 2013 and 2014 from all three data
tables. Firstly, we want a dataset in which we can compare the effects of the NYOP on American Airlines,
but also in comparison to competitors not using the NYOP. Thus we filter the quarterly data to the routes
on which American Airlines operated when the NYOP mechanism was in full use. Subsequently, we
aggregate the quarterly data per table resulting in 3 datasets consisting of data from 2 years (2013 —
2014). These datasets are merged based on the itinerary id’s. A lot of airlines use code sharing to increase
their sales and brand value (Czerny, 2009). This also means that some tickets differ between operating
and ticketing carrier. We are specifically interested in the purchased tickets where the selling carrier is
identical to the operating carrier, because we consider a NYOP channel which is operated under own
brand label. Consequently, itineraries without corresponding ticketing and operating carries are dropped

from the dataset. Finally, we find some itinerary fares indicating a zero-dollar fare, which we find very
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questionable thus we drop these as well. These observations might be passengers who have gotten
compensation or did not want to reveal their itinerary fares to the survey. After merging and dropping
the necessary observations we obtain a dataset containing 8,130,589 observations based on unique
itinerary ID’s. In the final dataset we have 27 different airlines. The largest five airlines represent around
86% of all observations. American Airlines, logically, accounts for the largest share of 30%. This
distribution is similar to the the actual ranking of airlines with regard to revenue, enplaned passengers
and daily departures (BTS, 2015). There are 183 different airports in the United States represented in
this dataset, which are either regional or international airports. Between these airports we identify 1,172
different routes with distances ranging from 39 to 4,243 miles (or 63 km to 6,828 km). There are over
17.7 million passengers included in this dataset, of those passengers about 7% were seated in business

class or higher and 93% in economy class.

The regression for the effects on passengers and revenues needs for further restructuring of the
dataset. In the data for fares, we research on the fare per passenger level. With regard to passengers and
revenues, we need to sum the number of passengers per quarter for each carrier. Otherwise we cannot
compare the changes per quarter. This means that we have to filter the dataset from the number of
observations on a unique itinerary ID level to the number of observations with regard to unique routes
per carrier per quarter. Thus in order to obtain one observation per quarter, operating carrier and route,
we dropping duplicates. This command adjusts the number of observations in the dataset to 15,852

observations.

® AmericanAirlines = United AirLines = US Airways

Delta Air Lines m Southwest Airlines ® Others
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Figure 7. Distribution of observations per airline



VARIABLES

We are inte