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: This paper provides a method to estimate the payoff

functions of players in complete information duopoly entry
game with uncertainty. With respect to the empirical
literature on entry games originated by Bresnahan and Reiss
(1990) and Berry (1992), the main novelty of this research
1s to relax the assumption that the firms disregard the
option value of “waiting to enter” . The main challenge is
to setup the game theoretical real option model with
parametric specification for the firms’ payoff function
and have the econometrician able to identify the
distribution of the unobservable. One goal of the paper is
to empirically test which entry decision behavior match the
firms ° entry decisions better, the NPV rule or the real
options method? I' 11 use the U.S. domestic airline data to
estimate my empirical model of strategic entry timing. As
we observe the sequence of entries in different city pairs,
the major airlines are not always the leaders. This
observation not only match the theoretical results from my
previous research, but also in the airline industry, it
allows me have many observations of entry and the fact that
i1t has been deregulated since 1980s allows me to observe
the nature of competition between airlines. Can I identify
the firms ° entry methods used? How different is the
estimations of my model from the literature?

> Entry models, inference in discrete games, uncertainty,

real options, strategic timing



1 Identification of Non-myopic Duopoly under Different Data
Scenarios

This research proposal initially seeks to identify the firms’ payoff functions and the nature of
competition in a “non-myopic” duopoly entry game under different data scenarios. To be more
explicit, based on the equilibrium results in Chiang (2014), I wanted to investigate what parts of
the theoretical model can be identified depending on how much information the econometrician can
observed. The duopoly entry game is a game of complete information with two asymmetric firms
under uncertainty and the two firms both use the real options method to strategically make their
optimal timing decision. However, since the econometrician only observes the timing, sequence
of entry and other firm specific characteristics, I was not able to do further non-parametrically
point identify or partial identify the structural elements of the theoretical model without imposing
specific forms for the firms’ payoff functions.

After struggling for several months on the identification of the original model with different
observables for the econometrician and developing an incomplete information game with real op-
tions, the result is not of satisfaction. I continue in the research of bridging the gap between the
pure theory game theoretic real options and the empirical entry models by reconstructing an entry
model with the real option entry rule, but with more insights of econometric setting. The goal
now is to find the probabilities of each type of equilibrium occurring, then do the identification,
and finally estimation. During this time, I also started to collect the U.S. airline data. The U.S.
airline data is commonly used to study empirical entry models [Ciliberto and Tamer (2009); Berry
(1992)], therefore it would be interesting to compare my results with the literature as the firms in
my research have a different entry rule.

The remaining parts of this report is a summary of the empirical entry game literature, es-
pecially the papers that are most related to my research, and a summary of the new modeled

developed.



2 Motivation and Literature

When we consider timing under uncertainty, the real options method is most useful because it takes
into consideration the opportunity cost of immediate investment. A static model is insufficient to
depict how a firm’s optimal decision was made in an environment with uncertainty. In the past,
game theoretic real options have focused on pure theory, and the literature of empirical entry games
have long assumed that firms to do not take into the consideration of the opportunity to wait and
enter later when the environment contains some sort of uncertainty. My principal objective is to
construct an empirical model to estimate firm’s non-myopic entry behavior, and so to fill this gap
in the literature.

A myopic model in which assumes that the firms disregard the option value of “waiting to
enter” is not sufficient to depict the fact that there are two different forces going in two opposite
directions that affect a firm’s timing decision. One is the fear of being preempted which hastens
a firm’s entry. The other is the option to wait and gain more information about the environment
uncertainty which delays the entry. Being able to identify the “nature of competition” then becomes
very important when we study the interactions of timing decisions between firms. Theoretically, a
firm’s entry timing decision under uncertainty differs between using the net present vale (NPV) rule
and the real options method. A firm which bases its entry decision on the NPV invest rule is a firm
which enters when, at a given state, its expected present value of future profits is positive. However,
such type of firms do not take into consideration of the opportunity cost of waiting and enter later.
The real options approach emphasizes the fact that performing an irreversible action when payoffs
are stochastic involves sacrificing the option to perform this action in the future. Capital budgeting
of corporations has been significantly influenced in recent years by the insights of the real options
literature. Empirical entry games are useful tools in the analysis of economic and social phenomena
whenever strategic interactions are an important aspect of individual behaviors. In this research
proposal, I call a firm which neglects the opportunity to wait and gain more information about the
uncertainty of the environment, and thus delay the timing of its entry a “myopic” firm. In this
research, a firm which considers this opportunity cost of waiting and take action later is considers
as a “non-myopic” firm.

Motivation. We observe that in new markets, it is not always true that the advantaged firm or the



an incumbent of similar or nearby market is the first to enter the new market, for example the smart
phone market. In the cell phone market, Nokia had the largest market share, approximately 40%.
Since it is a handset manufacturer, one would naturally think Nokia had the advantage to enter the
smartphone market as the leader. Here, the smartphone market is merely a new market for a new
type of cell phone. However, Research in Motion (RIM) was the first company to introduce the
first smartphone—Blackberry, and then Apple entered the smart phone market with iphone. Nokia
entered very late and had than 10% of the market share in smartphones. One may want to question
why did the cell phone giant Nokia wait so long to enter? After all Nokia was one of the world’s
largest handset manufacturers with the largest market share for more than 10 years, it definitely
was at a very advantaged position to be the leader of the new market.

Another example is the U.S. domestic airline market. Nonstop flight between each city pair
is considered a market, and the potential entrants are major airlines and regional airlines. Major
airlines operate in a hub-spoke structure. If one of the city in the city pair serves as a hub for
the major airline, then asymmetry between the major and regional airlines would be large. As
we observe the sequence of entries in different city pairs, the major airlines are not always the
leaders. As I mentioned earlier, the U.S. airline data is commonly used to study empirical entry
models [Berry (1992); Ciliberto and Tamer (2009)], therefore it would be interesting to compare
my results with the literature as the firms in my research have a different entry rule.

In my previous research, Chiang (2014), I showed that with multi-dimensional asymmetric
duopoly the leader’s entrance may have occurred because its optimal entry time has arrived rather
than being triggered by the fear of being preempted and I solved the puzzle why the “disadvan-
taged” firm preempts and becomes the leader of the new market. I also non-parametrically iden-
tified the joint distribution of the unobserved investment cost and find the probability of the first
entrant being triggered by preemption. In this research, I plan to push this topic further and em-
pirically test which entry decision behavior match the firms’ entry decision better, the NPV rule or
the real options method?

This research will contribute to two growing literatures: empirical entry games and game-
theoretic real options.

In the empirical discrete games, Tamer (2003) makes a distinction between incoherent models

and incomplete models, and then analyses the model in the presence of multiple equilibria, show-



ing that the model contains enough information to identify the parameters of interest and to obtain
a well defined semi-parametric estimator. Berry and Tamer (2006) study simple versions of both
static and dynamic entry models. For simple static models, they show how natural shape restric-
tions can be used to identify competition effects. Ciliberto and Tamer (2009) provide a method
to estimate the payoff functions of players in complete information, static, discrete games. The
identified features of their model are sets of parameters (partial identification) such that the choice
probabilities predicted by the econometric model are consistent with the empirical choice proba-
bilities estimated from the data. Honoré and de Paula (2010) study the identification of a duration
model in which the players play a static coordination game. They show that even though a unique
solution to the game is not always attainable, the structural elements of the economic system are
shown to be semi-parametrically identified. The real options approach is not considered in the
references mentioned above, as they consider either static models [Bresnahan and Reiss (1991a,b);
Mazzeo (2002); Tamer (2003); Ciliberto and Tamer (2009)] or even in dynamic models [Pakes,
Ostrovsky, and Berry (2008); Pesendorfer and Schmidt-Dengler (2003)] the potential entrants are
“myopic”, in the sense that they disregard the option value of waiting to enter. Abbring (2012)
considers the option value of waiting for a single agent problem by studying mixed hitting-time
models that specify durations as the first time a Lévy process, a continuous-time process with
stationary and independent increments, crosses a heterogeneous threshold.

The game-theoretic real options is a strand of literature that incorporates game-theoretic con-
cepts into the real-options framework. Grenadier (1996, 2002), Lambrecht (2000, 2001), Weeds
(2002), Mason and Weeds (2010) modeled investment decisions using diffusion processes. Grenadier
(1996) and Weeds (2002) modeled the strategic interactions in leader-follower games under com-
plete information. Lambrecht and Perraudin (2003) introduce incomplete information into a pre-
emption game of firms facing real investment decisions. Grenadier and Wang (2007) extend the
the real options framework to model the investment-timing decisions of entrepreneurs with time-
inconsistent preferences. Thijssen, Huisman, and Kort (2006) analyze the influence of uncertainty
and competition on the strategic considerations of a firm’s investment decision, where the firm
receives imperfect signals about the profitability of an investment project. They find a preemptive
or an attrition equilibrium depending on a trade-off between first and second mover advantages.

More recently, Thijssen (2010) studies a two-player real option preemption game where payoffs



are driven by a player-specific stochastic state variable. Boyarchenko and Levendorskii (2014)
consider a preemption game where the stochastic demand admits positive jumps. Thijssen (2012)
studies timing games in continuous time where payoffs are stochastic, strongly Markovian, and
spectrally negative. The main interest is in characterizing equilibria where players preempt each
other along almost every sample path as opposed to equilibria where one of the players acts as if
she were the (exogenously determined) leader in a Stackelberg game.

Empirical studies of real options is important, however not much has been done. For example,
Rust (1987) and Moel and Dufano (2002) did not take into consideration of strategic interactions.
This research will contribute to this literature by introducing strategic interactions into empirical

real options.

3 Empirical Entry Model and Methodology

In this section, I first make a short review on the papers most related to my research. In this review,
I focus on the components that my model resembles the most to and point out later the novelty of
my research.

Berry (1992) makes the important step of estimating empirical entry models by providing a new
set of estimates with simulated estimators and focuses on the import role firm heterogeneity. The
model estimated in Berry (1992) is a static and complete information game with K,,, heterogeneous
players in market m. Though the outcome of the entry game may have multiple equilibria in the
ordering of the firms which entered market m, the number of firms entered, N, in all pure strategy
equilibria in market m is unique. It is necessary to place some structure on the profit function
to ensure the uniqueness of N. The parametric specification for the post-entry profit of firm i in
market m is

Toni = Vi(N) + Qi :g(mﬁ +h(57N) +pqu+ZMia + Ot

Vin(N) <;n:z

where v(-) is the portion of profits that is common to all firms and is strictly decreasing, @, is
the firm-specific portion of profits; X, is a vector of market characteristics, N is the equilibrium
number of firms, % is a nonlinear function of N and the elasticity of demand, d, Z,,; is a vector of

firm characteristics, and 3, 8, p, @, and ¢ are parameters to be estimated. From a Cournot model



with constant and identical marginal costs together with a constant-elasticity demand function,
Berry (1992) set h(6,N) equal to —& In(N). Note that profits depend on observed and unobserved

(to the econometrician) components., where the obseved component is
Imi(N) =X — 8In(N) + Z,icx,

and the unobserved component is
Emi = OUmi + PUmo-

Firm i enters market m if
(D) rmi(N)+£mi > 0.

The probability of N* = N is found. The empirical work in Berry (1992) employs two assumptions
on the order of entry. The first is that the most profitable firms move first. The second assumption
is that incumbents move first, with more profitable incumbents moving before other incumbents
and more profitable entrants move before other entrants. Firm heterogeneity is obviously crucial
to a study of differences in profitability between firms, is found to present difficulties. The region
of integration of the integral defining the probability of events is exceedingly complex. Simulation
estimators presents a solution to this problem.

Ciliberto and Tamer (2009) provide a practical method to estimate the payoff function of play-
ers in complete information, static, discrete games. The main novelty of their framework is to allow
for general forms heterogeneity across players without making equilibrium selection assumptions.
They apply their methods to data from the airline industry, where each observation is a market
(a trip between two airports). They find evidence of heterogeneity across airlines in their profit
functions and that the competitive effects of large airlines (American, Delta, United) are different
from those of low cost carriers and Southwest. We can observe that airlines can be classified into
two types as I do in this paper.

The fully structural form expression of the profit function should be written in terms of prices,
quantities and cost. However, because of lack of data on prices, quantities, and costs, most of the
previous empirical literature on entry games had to specify the profit function in a reduced form.
The profit function for firm 7 in market m is
2) Toni = S0+ ZyiBi + Wit ) Aiymj + ) Zjn0jymj + mi

J#i J#i
6



where S, 1s a vector of market characteristics which are common among the firms in market m;
Zm = (Zm1,...,Znk) is a matrix of firms characteristics that enter into the profits of all the firms in
the market; K is the total number of potential entrants in market m; W,, = (W1, ..., Wyk) are firm
characteristics where W,,,; enters only into firm i’s profit in market m; &;,; is the part of the profits
that is unobserved to the ecnometrician. Let X,,, = (S,,,.Z,,,.W;,). The effect on the profit of firm
i of having firm j in its market is captured by {A;, q)J’} These competitive effects could measure
not only a particularly aggressive behavior of one airline against another airline, but also measure
the extent of product differentiation across airlines and cost externalities among airlines at airports.

Again, since this is a static model, in a pure strategy equilibrium, Firm i enters market m if

Following Bresnahan and Reiss (1990); Berry (1992); Mazzeo (2002), they also do not consider
mixed strategy equlilibria. I follow these papers by looking only in pure strategy equilibrium. It
can be easily seen from subsection 3.1, a brief summary of the equilibrium in Chiang (2014), that
mixed strategy is not a generic case.

It is important to note that when uncertainty is introduced into the model the post entry payoff
of the firms are in expected value terms. However the game to be identified and estimated is
different from a dynamic game in the sense that the players are only playing the game once. Once
they have taken an action and their actions are irreversible, the game is over. The crucial difference
from the static games mentioned so far is that the environment is no longer deterministic. In my
model, the firms are using the optimal stopping time method, i.e. the real options method, to decide
their optimal entry timing.

Ciliberto and Tamer (2009) provide an evidence that the airlines can be categorized into two
types. I call the larger firms(American, Delta, United) the advantaged firms and those of low cost
carriers and Southwest the “disadvantaged” firms. The concept of be more advantaged at an airport
of a city-pair can be the advantage of being an incumbent at the airport or having one side of the
city -pair be a hub. In some region of the parameters, the low-revenue firm has no incentive to
the leader of entering a new market, and the high-revenue firm enter at its monopolist optimal
entry threshold. The firms will enter sequentially, and each entering at its optimal entry thresholds.

In another region of the parameters, both firms have the incentive to be the leader. If the leader



entered due to the fear of being preempted by the other potential entrant, then leader entered earlier
than its optimal entry threshold. The goal of this new research is to identify the the nature of the

competition and to estimate the competition effects on the timing point of the firms.

3.1 Sketch of the Empirical Entry Model

In order to empirically work with non-myopic firms, it is important to construct an entry model in
the context of data which is different from the way a pure theory model is setup. I consider a binary
discrete choice model. Following Tamer (2003), I will start the setup with two potential entrants.

1 if firm i enters
4) yi= fori=1,2

0 othewise

This research differs from the literature of empirical entry games in allowing the firms to take
into consideration of the value of waiting. Hence expressions of the thresholds of the firms’ entry
decision will be different from the simple expression of entering when the profit is greater than
zero in the static case or when the expected present value is positive in the dynamic case .

It is necessary to place some structure form on the profits of the firms. It is no longer possible
to non-parametrically identify the model if the econometrician cannot observe the profit functions
of the firms in a monopoly case, M(-), and in a duopoly, D(-) !. At time time ¢, the firms receive

the following profit flow:

Q) T (x1,2) = [¥) B1 +y2A1]€% — yuy, and

(6) Tt (x2,2) = (X5 B2 +y180]€™ — Yua,

where x = (x1,x;) € R™ represents a vector observed exogenous variables, z = (z1,...,z7) € R
represents the exogenous source of uncertainty in the environment, u = (u],u;) is a random vector
of latent variables with conditional distribution F,, that represents unobserved (to the econometri-
cian) profits, and 8 = (1, B2,A1,A;) are parameters of interest.

The theoretical model that I proposed in Chiang (2014) assumed that monopoly profits are

larger than duopoly profits. This matches the intuition that the firms are worse off by having their

IFor details on the definitions of these notations please Chiang (2014).



opponent in market to share the demand of the market. This implies that A;,A> < 0. Following
Ciliberto and Tamer (2009), this is the case that I start out with.

This step of setting a parametric specification for the payoffs of the firms is important. Because
in my previous research, in the section of identification, there is no parametric form specified for
the payoffs of the firms and the econometrician observes the revenue part. However, this is no
longer the case and it is necessary to place some structure form on the profits of the firms if I want
to move further into this topic.

Before I discuss the probability of which equilibrium is observed by the econometricain, it is
important that we understand how the firms make their entry decisions and the equilibrium of the
game the firms played. Though the referee of this research proposal did not like me mentioning the
summary of my previous research, it is very important that I provide a brief summary on previous
results and methodology as it is the equilibrium of the game that this research is trying to identify
and estimate. What is there to identify and estimate if no game is mentioned or defined? To my
understanding, almost all papers in the literature of empirical entry models have a section defining
the game and the equilibrium, of course including the timing of the game and strategy space of
the players. Almost all papers of my field, the game theoretic real options literature, begin the
setting of their model by defining the exogenous shock with the Brownian motion or Lévy process
if the time is continuous, and then describe the strategy space of the real-option firms by using the
standard second ordered differential equations in the terms of the setting of the paper. How can it
be possible to discuss the equilibrium of a game without defining the strategy space? Therefore,
please allow me to show the graph of the equilibrium the firms are playing. I will do my best to
refrain myself to not explain everything in detail, because if I do explain every thing in detail, I

would inevitably have to use the commonly used math equations in game theoretic real options. 2

A firm enters when the realization of the uncertainty is greater or equal to its entry threshold.

ZPlease refer to Chiang (2014) for details about the following notations and equilibrium results. Even though math
context is now for a parametric specification, rather than a non-parametric setting, I once again apologize for not being
able to explain the definition of the game and notations clearly here. As this is a final report for this research proposal,
I do not wish to irritate the referee by using the math that the referee thought unnecessary. All logics and explanations

will be written in detail in my paper when this research is finished.



Firm i enters the market at time ¢ if the exogenous state variable, Z;, crosses its entry threshold, 4;,

from below:
(7N Zi =z 2>hj,

where Z; is the exogenous shock that affects all markets, such as international oil price; z is the
realization of Z; at time t. It is assumed that Z; evovles exogenously and stochastically according to
a Brownian motion. The entry threshold of firm i, 4;, is decided by using the real options approach.
It is a function of the firm’s discount factor, revenue and cost, and the exogenous shock. To be more
explicit, with the parametric specification in equation (5) and equation (6), the entry threshold of

firm i is such that

Yu1
K~ (1) (x1B1 +y241)

where 7 is the firms’ common discount factor, B= are the roots of y—¥(B) =0and B~ <0 <

(8) ehzf =

1 < B+, and k*(y) = B~/(B* —y); ¥(-) is defined by parameters of the Brownian motion state
variable, Z;.

From my previous work, I find that for each pair of asymmetric potential firms, there is an
unique equilibrium. This is a nice feature, so that there is no need to make equilibrium selection
assumptions. The equilibrium outcome could be categorized into three cases: (1) the advantaged
firm is the leader and its entry is not triggered by preemptive motives; (2) the advantaged firm is
the leader, but it entered earlier than its optimal entry timing due to the fear of being preempted
by its opponent; (3) the “disadvantaged” firm is the leader. The equilibrium concepts that will be
used in this research will be the one of Markov-perfect equilibrium. Based on the results in Chiang

(2014), I will use the following two terms and definition.

Definition 3.1. An equilibrium is called sequential entry equilibrium if the leader entered at its

monopolist’s threshold.

Definition 3.2. A preemptive equilibrium is an equilibrium such that the leader entered earlier

than the monopolist’s threshold due to the fear of being preempted by its counterpart.

The firms are heterogeneous in their observed and unobserved characteristics. Figure 1 shows
how equilibrium types are distributed depending on the level of asymmetry between the two poten-

tial entrants. In Figure 1, firm 1 is the advantaged firm and firm 2 is the “disadvantaged” firm. The
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Figure 1: Equilibrium in the Parameter Space.

horizontal axis measures the asymmetry between the two firms’ observable characteristics and
unobservable characteristics. The vertical axis measures the asymmetry between the two firms’
observable characteristics. The two firms becomes more symmetric when the measurements are
closer to one. At the point where, both measurements are equal to one, the two firms are identical.
When the horizontal measurement is closer to zero, the advantaged firm is a more advantaged. And
when the vertical measurement is further away from zero, the advantaged firm is a more advan-
taged in the observable characteristics. For a detailed analysis of how the resulted equilibrium is
derived for entry thresholds, please refer to Chiang (2014).

I illustrate the main idea starting with the case where (A1, A;) are negative. The probability of
interest is the probability of which type of firms entered when and in what ordering. The choice

probabilities predicted by the model are
) Pr(1,11X) =Pr(hy < hy <z)+Pr(z > hy > hy),
=Pr (ez > emin{h%a};ez > eh§> +Pr (ez > eh{;eZ > emin{h%z*}) :
(10) Pr(1,0[X) = Pr(h; < z< hy) =Pr (ehg > 6> emin{hKZL}) :
(11) Pr(0,1|X) = Pr(h, < z < hy) = Pr (eh{ > > emin{h%z*}) :

(12)  Pr(0,0[X) =Pr(z<hj;;z<hy) =Pr (ez < emin{Ml e} op o7 < emin{h%f}) |
where h{ is the optimal entry threshold of firm i as the follower; hﬁ” is the monopolist entry thresh-
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old of firm #; z* is the left boundary of the preemption zone of firm 1, and z; is the left boundary
of the preemption zone of firm 2.

I am currently working on probabilities of the equilibrium and the identification. While doing
so, it requires to go back and forth between the setup and assumptions of the model, especially the

choice of parametric specification.

3.2 Data Description

The data has been collected from the U.S. Bureau of Transportation Statistics (BTS), which also
contains the Origin and Destination Survey of Air Passenger Traffic, which is commonly referred
to as the O&D survey. The O&D consists in its most basic form of a 10% random sample of all
airline passenger tickets issued by U.S. airlines. This data bank gives the number of passengers
who travelled on a given airline between two cities on an “origin and destination” basis. This
means that passengers are tracked from starting to ending point (on a single airline) without regard
to connection which may have been made. Entry on an origin and destination basis need not
involve any nonstop flights between the cities of a pair. The origin and destination basis of the data
leads naturally to a definition of a market as the market for air passenger travel between two cities,
irrespective of intermediate transfer point.[Berry (1992) ]

Also from BTS, the table of Air Carrier Statistics (Form 41 Traffic) T-100 domestic segment
(U.S. Carriers) table contains monthly data of U.S. domestic nonstop flight data from 1990 through
2014. This table includes flight data, such as the origin and destination airport, city and states,
departure and arrival time, number of available seats, number of passengers transported, available
payload (pounds), freight (pounds), distance between airports (miles) and aircraft group/type. This
provides me market-specific variables. Firm-specific variables are collected from the air carrier
financial reports, which is also on the BTS. Data on firms’ operation strategy are also found,
especially the hubs of the airlines operating in the hub-stroke structure.

The data has been collected and includes data from 1990 through 2014. It still requires quite
amount of time to clean the data, to construct binary entry status variable in equation (4) and some
descriptive statistics. Berry (1992) and Ciliberto and Tamer (2009) used the same data source, but

from earlier years.
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3.3 Possible Barriers and Solutions

(A)

(B)

©)

The first main challenge will be combining the game-theoretic real options framework into
empirical entry game framework. As pure game theoretic models and econometric models do
not share the same contexts and assumptions, it is important that while transforming from one
to the other, the assumptions and contexts do not contradict with each other. Mapping theoretic
framework to econometric framework, and defining the observable and unobservable variables

will be the first and the toughest challenge for this research.

In the stage of identification, I find that non-parametric identification is no longer possible. I
had to set some assumptions for semi-parametric or parametric identification. To find reason-

able assumptions in the literature will be a solution to this.

In using the airline data, an important issue arises concerning the definition of markets and
of firms that operate within markets. How a market is defined is crucial. If I plan to define
a market as a nonstop route between city pairs, more investigation of the data bank needs to
be done. The sample used in Berry (1992) includes only the city pair routes which connect
the fifty largest U.S. cities. I am not certain at this moment on whether or not I will follow
him regarding this. A better picture on how many markets to include into this analysis will be
obtained after the data is cleaned. One major issue here is that airlines may entered and exited

multiple times in a market during the sample duration.
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An economic agent is ""non-myopic"" in the sense that he/she
considers the opportunity cost of taking action today versus some
other time in the future. Thus the study of game theoretic real
option continues to be very important. The literature of empirical
entry models has been developing during the past twenty to thirty
years. However, the concept of ""waiting has value"" has yet not
been incorporated into this literature and game theoretic real
option remains to be purely theory. Hence it i1s crucial that game
theoretic real option i1s brought to the empirical studies. This will
help econometricians and the government to understand more about the
industry and the firms, and these understandings may provide the
government a different insight on how an industry policy i1s made.




