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Abstract

In this study, we empirically evaluate the occurrence of risk-shifting (asset substitution)
behavior. We conducted the study using a diff-in-diff approach with several
specifications in a natural experiment environment due to two simultaneous exogenous
shocks (increase in fuel price and decrease in air travel) that affected the American
commercial airline industry. The results, in line with risk-shifting theory, are robust
without indications that they are driven by reverse causality. Airlines that were closer
to financial distress before the shock increase their risky investments during the shock
when compared to other airlines. Empirical studies that aim to evaluate the presence
of risk-shifting have mixed results. This study contributes to the literature by providing
a new approach, with a unique dataset, that resulted in findings in favor to risk-shifting
predictions.

Keywords: Risk-shifting, Financial distress; American commercial airline industry

Structured Abstract

Purpose: In this study, we empirically evaluate the occurrence of risk-shifting (asset
substitution) behavior.

Design: We conducted the study using a diff-in-diff approach with several
specifications in a natural experiment environment due to two simultaneous exogenous
shocks (increase in fuel price and decrease in air travel) that affected the American
commercial airline industry.

Findings: The results, in line with risk-shifting theory, are robust without indications
that they are driven by reverse causality. Airlines that were closer to financial distress
before the shock increase their risky investments during the shock when compared to
other airlines.

Originality: Empirical studies that aim to evaluate the presence of risk-shifting have
mixed results. This study contributes to the literature by providing a new approach,

with a unique dataset, that resulted in findings in favor to risk-shifting predictions.
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1. Introduction

Each stakeholder of a firm has different objectives and is differently affected by the
firm’s decisions. These different agency conflicts can be exacerbated when the
company is facing (or is close to) financial distress. As postulated by Jensen &
Meckling (1976) and Galai & Masulis (1976), shareholders of high financially leveraged
firms facing financial distress tend to benefit from risky investments, damaging

creditors. This is called the risk-shifting (or asset substitution) behavior.

The empirical literature presents mixed results regarding this matter. Andrade &
Kaplan (1998), Eisdorfer (2008) and Becker & Stromberg (2012), found evidence of
risk-shifting using different specifications. Herndndez-Lagos et al. (2017), by executing
an experiment with high-profile managers also found evidence in line with the risk-
shifting theory, but when reputational concerns were added to the experiment, the
behavior was no longer observable. More recently, Gilje (2016) conducted an empirical
study using the difference-in-differences (from now on referred to as Diff-in-Diff or DiD)
approach and found robust results against theoretical predictions of risk-shifting in the

oil industry.

Therefore, in this study, we present an approach using a natural experiment inspired
by Gilje (2016). We chose to explore this problem in the commercial airline industry
because, similarly to the oil industry, the riskiness of the investment can be measured
with relative precision, which brings the possibility of analyzing if the results obtained
analyzing the oil industry are also observable in a different industry. As a highly
regulated industry, commercial airlines are obligated to disclose a great deal of
information, including financial statements. Besides that, databases with operational

information are available, which is a unique scenario across industries.

We consolidated several databases, providing a dataset with detailed information from
all commercial airlines that operated in the US from 1990 to 2018, representing a
unique opportunity to analyze how airlines reacted to an exogenous shock. Our results,
robust to several specifications, are in favor of the risk-shifting theory, in line with
Andrade & Kaplan (1998), Eisdorfer (2008) and Becker & Strémberg (2012) , and in
opposition to Gilje (2016) results.
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Despite theoretical predictions, empirical studies regarding risk-shifting were not yet
capable to accept or reject that this behavior is effectively observed in corporate
investment decisions. Mixed results over this subject in the extant literature open space
to new approaches, like the one presented in this study. To address and evaluate
empirically if and to what extent the risk-shifting behavior can be observed in real data,
we proceed with an in-depth study of the US airline commercial industry from 1990 to
2018.

The airline sector provides an opportunity like the one observed by Gilje (2016), that
evaluates the level of riskiness of investments made by oil companies after an
exogenous shock. In the airline sector, companies have two major ways to invest: a
less risky way, by increasing the frequency of flights in its usual (and known) routes,
and a riskier way, by opening new (and unknown) routes. By opening new routes, the
airlines expose themselves to a series of risks, as the need for personnel in new sites,
acquisition of slots, increase in airport costs, and uncertainty/lack of knowledge on the

real demand from those new routes.

Using public operational data, provided by the Bureau of Transportation Statistics
(BTS), we manage to verify which routes each airline operated during the entire
analysis period, providing a non-financial variable that indicates which airlines made

riskier investments in different time windows.

Other than the operational data, BTS also provides financial data, not only from publicly
listed companies, but also from privately held firms, making it possible to identify the
level of debt of each airline over the years. By analyzing operational and financial data
together, it is possible to verify the relation between financial leverage and operational
risk in different situations. This unique situation observed in the airline industry is only
available due to regulatory obligations, providing a detailed database regarding real
operations and financial reports from all commercial airlines. This kind of information,
with that level of detail, is not available to almost any other industry, including the oil

industry.

The 2008 financial crisis, combined with a strong increase in fuel prices, provides a
unique situation that simultaneously affected revenues (decrease in demand due to

financial crisis) and costs (increase due to the importance of fuel to overall airline
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costs). Using a Diff-in-Diff approach with several alternative specifications, we show
that the airlines with more debt than the average before the shock (treatment group)
significantly increase the number of new routes during the shock when compared to

the airlines with less debt than average at the same time (control group).

To address a possible source of endogeneity (reverse causality), we conduct a series
of robustness tests, showing that outside the period of the shock, there is no relation
between the level of debt and the increase in the number of routes operated by airlines.
Those tests indicate that more levered airlines, which were the ones more likely to
succumb to distress before the shock, increase their number of new routes due to the

shock, thus increasing its risk, at the cost of creditors.

Besides the results using panel data with the Diff-in-Diff approach and additional
regular regressions to rule out the reverse causality possibility, we investigated the out-
of-sample operational status of the airlines at the end of 2019, to exclude from this
analysis the impacts of the COVID-19 pandemic. This analysis shows that more
airlines in the treatment group (more debt than average before the shock) were
acquired or ceased operations during or after the shock, and fewer airlines in the
treatment group are still in operation, which indicates that the risky (NPV-negative)
investments made by those airlines effectively destroyed value.

In the next section, we present a literature review regarding risk-shifting theory and its
evidence. In section 3 we present the empirical strategy used to analyze the presence
of risk-shifting using data from the American commercial airline industry. In section 4
we present the main results of the study, with strong evidence of risk-shifting using the
Diff-in-Diff approach in several specifications. In section 5 we investigate if results are
driven by reverse causality, followed by section 6 where we conduct several
robustness tests. In section 7 we present data from out of sample status from the
airlines that are the object of the study. Finally, in section 8 we present the main

findings and contributions of the study for the corporate finance field.
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2. Literature review: Risk-shifting and its evidence.

The concept of risk-shifting was introduced by Galai & Masulis (1976) and Jensen &
Meckling (1976), who showed that investment decisions could not be always the best
ones for the firm, even though being rational. That is true because payoffs to
shareholders and creditors have different patterns, with shareholders having a higher

risk regarding the effects of the decision and creditors a lower one.

Concerning risk-shifting, Hernandez-Lagos et al. (2017) conducted an experiment with
high-profile managers, with some results in line with risk-shifting theory. They proposed
different situations to the managers with a baseline case, that was to decide to invest
in a safe project, that generates a payoff of R., or to invest in a risky project that
generates, with equal probabilities, a payoff of O or R;,,. The main idea of the experiment
is that the company has debt D, that must be repaid at the same time of the end of the

project, and the NPV of the riskier project is lower than the NPV of the safe project

(R, > %Rh), also the values have the following order 0 < D < R, < Ry,.

Analyzing the example from an uninterested point of view, the best decision for the
company would be to choose the safer project, that has a higher NPV and no risk.
However, the payoffs of shareholders, after the payment of the debt, show that an
increase in the value of D makes the riskier alternative more profitable to shareholders.

If the company engages in the safer project, the shareholders' payoff is R, — D, and if
the company chooses the riskier project, shareholder's payoff is %(Rh — D).
Rearranging both equations, we can verify that shareholders will prefer the riskier
project when D > 2 X (R, — 1/2 Ry). In a numerical example, suppose that the values

of R, and R;, are 150 and 200, respectively, the shareholders would prefer the riskier
project if the debt due is higher than 100, as presented in Figure 2.1, that have the total

amount of debt in the horizontal axis.
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Figure 2.1: Example of payoff to shareholders in relation with the debt

Analyzing Figure 2.1 it is clear that the riskier project is more profitable to shareholders
with the increase in debt, even if the safer project still has a higher NPV; that is exactly
the behavior called risk-shifting, or asset substitution. Point A in the graph presents the
initial value of debt (D = 100), that represents the point in which is more profitable to
shareholders to engage in the riskier project. Point B in the graph shows that when
debt is higher than 150 shareholders will have a possible positive payoff only if firms

choose the riskier project.

Although there is a theoretical prediction of risk-shifting and experimental results of
Hernandez-Lagos et al. (2017) are in line with that, several factors make it very difficult
to prove or refute empirically the existence of this behavior. Even considering that
shareholders effectively have an incentive to choose riskier and less profitable
investments, some aspects, as bond covenants, could protect creditors, preventing
shareholders to impose their will to engage in riskier projects, as was pointed by Smith
and Warner (1979).

Several authors pointed out different aspects that have the power to decrease the
incentive to risk-shifting. Green (1984) shows that the presence of convertible bonds
eliminates the incentive for shareholders to increase risk since it transforms the convex
shape of levered equity into a concave shape. Almeida et al. (2011) show how frictions
in capital markets also affect the propensity to take risk, presenting a model that
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predicts that firms anticipating futures financial constraints would prefer shorter and

safer projects, which is contradictory with risk-shifting prediction.

Another important aspect that could affect the propensity to risk-shifting is reputation
concern. Hirshleifer & Thakor (1992) demonstrated the hypothesis that companies may
choose safer projects to protect management reputation and Diamond (1989)
evaluates that to maintain future borrowing capacity firms do not engage in risky

projects when facing financial distress.

Observing the example presented above and represented in Figure 2.1, a firm more
concerned with reputation than in maximizing shareholders' wealth would prefer the
safer project when debt is ranging from 100 to 150 (points A and B in the graph). These
results are in line with Hernadndez-Lagos et al. (2017) findings, hence when
reputational aspects were introduced in the experiment, the risk-shifting behavior was

no longer observed.

The analysis of the main theories regarding risk-shifting makes clear that those
theories result in contradictory predictions, with some supporting the hypothesis that
risk-shifting should be observable and others supporting the idea that this behavior
should not be observable empirically. Not surprisingly, empirical studies regarding risk-
shifting have results supporting and refuting the proposed theory that companies
increase their risk when financial leverage is above a significant pattern. Therefore, the

subject remains considerably controversial.

Empirical studies using observational data have several limitations. The main difficulty
is that is very difficult, if not impossible, to access the risk of each project that may or
may not be chosen by management. Different from the numerical example presented
in this section, companies do not disclose which projects are being analyzed, bringing

the need of finding reasonable proxies of risk.

Andrade & Kaplan (1998) analyzed in detail 31 high levered transactions that resulted
in financial distress, observing in detail several aspects of those firms, including

investment decisions. The authors found evidence against risk-shifting by verifying that
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the companies that faced distress did not make investments in unusually risky capital

expenditures, projects, or acquisitions.

Eisdorfer (2008) used a very different approach, analyzing a very long and large time
series. The author showed that the expected volatility of returns has a positive relation
with investment for distressed firms, but a negative relation for healthy firms. The
results presented by Eisdorfer are in line with risk-shifting theory since if investment
opportunities were higher when expected volatility was also higher, the positive relation
between these two variables would also occur to healthy companies.

Similar results were found by Becker & Stromberg (2012), in which the authors
analyzed law changes in fiduciary duties that affected Delaware firms. Those changes
increased managers' responsibility towards creditors, which is related to the mitigation
of risk-shifting behavior. To observe the risk that firms were pursuing, the main proxy
used by Becker and Stromberg was the standard deviation of ROA and, by doing that,
the authors showed that after the legal change took place the firms decreased their
risk, which is a result in favor of the risk-shifting theory.

A different approach was used by Gilje (2016), who used detailed data of the oil and
gas sector. By observing a specific sector, the author was capable to use a better proxy
for risk, identifying investments that could be considered as more or less risky. To
identify if a company engaged in a risky or a safe project, Gilje separates investments
in exploratory projects and development projects, assuming that exploratory projects
have a significantly higher chance to be unprofitable and that firms that invest in
exploratory projects intend to increase risk while being the opposite if investing in
development projects.

Gilje (2016) used several variations in oil prices as exogenous shocks in oil and gas
companies, differentiating the impact of the shocks across companies depending on
the prior situation of those companies. Using the Diff-in-Diff approach, the author
showed that oil and gas companies that face financial distress due to severe variations
in oil price do not increase their risk by investing in exploratory projects, which is

evidence that the risk-shifting behavior was not observed.



19

As mentioned before, Hernandez-Lagos et al. (2017) conducted an experiment with
several high-profile managers with the intent to analyze, in a controlled environment,
if managers tend to engage in risky and less profitable investments when debt is higher
than a pre-determined pattern. The authors did find evidence supporting risk-shifting,
but most importantly they shed light on an important aspect, the environmental setting,
showing that when concerns about continuation value (when future opportunities of
investment are possible) and reputation increase, risk-shifting was no longer

observable.

Rauh (2009) analyzed the investment behavior of several pension funds, finding
evidence that companies with poorer credit ratings and less access to capital markets
invest a greater share in safer securities, which is the opposite than the expected by
risk-shifting theory. The author highlights that the cost of financial distress could play

an important role in avoiding the risk-shifting behavior.

The observation of different papers, using different methodologies, shows that studies
regarding risk-shifting, or asset substitution, are still relevant and have gaps yet to be
filled. The following section presents the complete empirical study whose main
objective is analyzing if and to which extent the risk-shifting behavior can be observed.
To do so, we analyze the commercial airline industry, which provides a unique dataset
with financial and operational data that reveals how much risk the airlines took after an

exogenous shock in oil prices and demand for services.
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3. Explaining the empirical approach to analyzing the presence of

risk-shifting at the American commercial airline industry

As pointed out in previous sections, empirical studies regarding risk-shifting resulted
in mixed results, as well as different theories that can explain why risk-shifting should
or should not be observed using real data. The commercial airline sector, being one of
the most regulated (due to safety reasons) provides the opportunity to access financial
and operational data of almost every airline. In this section, we present the empirical
strategy, the hypothesis, and the database used to conduct this study.

3.1. Empirical strategy

By analyzing the commercial airline industry, it is possible to observe and compare the
behavior of the companies before, during, and after a severe crisis that affected the
industry. The combination of an increase in jet fuel prices and the recession observed
in 2008 and 2009, which caused an important drop in air travel in the US, provided the
opportunity to analyze how airlines that presented different financial situations in a
given moment react to this exogenous shock. This situation is a natural experiment
considering that is unlikely that airlines could anticipate the increase in jet fuel prices
or the recession beforehand.

3.1.1. The exogenous shock to the commercial airline industry

Commercial airlines' performance is driven by two major variables that influence cost
and revenue: fuel prices and demand for the service, respectively. Fuel prices
correspond to almost 25% of total expenditures?, indicating their major importance to
commercial airlines costs. Regarding the demand for the service, airlines have low
flexibility to adapt their fixed costs due to variations in demand, resulting in a high

impact on financial results when the demand for air travel decreases.

1 Average percentual from 2011 to 2010. Available at:
<https://www.statista.com/statistics/591285/aviation-industry-fuel-cost/#statisticContainer>.
Accessed in February 2021.
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As shown below, jet fuel prices were relatively stable from 1990 to 2002, with a
smooth increase from 2002 and 2008 and a more severe increase from 2009 to
2011. The historical series of jet fuel prices, with the two significant increases

highlighted, is presented in Figure 3.1.
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Figure 3.1: Historical quarterly jet fuel price average in US Dollar per gallon.
Data obtained at https://www.indexmundi.com/commaodities/?commodity=jet-fuel&months=360

The analysis of jet fuel prices is important because this price is a key factor for airline
financial results. Fuel is one of the main operational costs for every airline, so it is
expected that an increase in jet fuel prices would likely affect overall airline results.
Besides the increase in jet fuel prices, as mentioned before, the demand for

commercial airline services was severely affected by the 2008 and 2009 recession, as

shown below:
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Figure 3.2: USA Quarterly DGP from 1990 to 2018.
This figure shows the severe drop from the 4th quarter of 2008 to the 2nd quarter of 2009. Data
obtained at https://www.bea.gov/data/gdp/gross-domestic-product

From Figure 3.2 it is possible to verify how severe was this recession, which influenced
the overall American economy. The main reason that airlines were affected by the
2008 and 2009 recession was the reduction of air travel passengers, both domestically

and internationally, as follows:
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Figure 3.3: Air travel total passengers in the US from 2002 to 2018.
This figure reveals the severe drop during the 2008-2009 recession. The level of 2007 was only
recovered in 2014. Data obtained at https://www.bts.dot.gov/annual-passengers-all-us-scheduled-ai

The historical series of air travel shows a severe drop in the number of passengers in

2008 and 2009. The reduction in the total number of passengers was not only felt


https://www.bts.dot.gov/annual-passengers-all-us-scheduled-ai
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during the recession but also in the several following years, such that the number of

passengers of 2007 was observed again only in 2014.

Analyzing the two factors together (jet fuel prices and air travel), it is possible to verify
that both severe and exogenous shocks affected airlines by 2009. After the third
quarter of 2014, the fuel price dropped significantly and the increase in passengers’
travels continuously grew. Hence the period of the shock considered in the following
section starts in the second quarter of 2009 (first increase in jet fuel price after the 2008
drop) and terminates the third quarter of 2014, last quarter before the second drop in

jet fuel prices.

The understanding is that these two factors influenced contemporaneously airlines’
operational results, by increasing costs due to an increase in jet fuel prices and causing

a decrease in revenue due to a drop in the total passengers transported.
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Figure 3.4: Presentation of the period of the shock used in the baseline specification.
Shock occurring from 2009g2 to 2014q3. The period was determined by the combination of increase
and maintenance in fuel price and recession in the USA.

Once the period of the shock was determined, the main objective of this study is to
evaluate how commercial airlines behave during and after this period. If airlines closer
to financial distress increased investments in risky projects at this period compared to
airlines more distant to financial distress, that would be evidence of the presence of

risk-shifting behavior. We present in the next section the main hypothesis to be tested

in this study.
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3.1.2. Hypothesis

The hypothesis to be tested in this study is that airlines closer to financial distress just
before the exogenous shock were more likely to increase its operational risk, engaging
in the behavior called risk-shifting. As broadly discussed in previous sections, theory
predicts that when a company is close to financial distress, it is expected that
shareholders force management to engage in risky investments, including the ones
with NPV negative expectation. The rationality of the hypothesis is presented in Figure
3.5.

Airlines closer to financial
distress

Increase in operational
risk, engaging in NPV

Exogenous shock negative investments

F

Impact in operational
and financial results

\

Airlines further from
financial distress

Figure 3.5: Theoretical expectation of behavior of airlines after the event of an exogenous shock
according to the financial situation before the shock

The hypothesis to be tested can be expressed as:

H1: Commercial airlines closer to financial distress before the shock increase their risk

during and after the shock when compared to airlines more distant to financial distress.

With the hypothesis specified above, in the next section, we present how we propose
to measure risk and closeness to distress, which are the two main variables that we

need to test H1.
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3.1.3. Measures of risk and closeness of financial distress

As mentioned before, both shocks (decrease in air travel and increase in jet fuel price)
have the potential to affect airlines’ financial results during the following years (period
of the shock). To determine which airlines were more likely to be irreversibly affected
by the shock, we analyzed the level of debt (measured by long-term debt over total
assets) of all airlines in the database. Based on Molina (2005), we define commercial
airlines with more debt as the ones with a higher probability to be in default during the

following years.

The “treated” group, in this case, are the airlines with more debt than the average in
the immediate quarter before the shock. Therefore, as the shock started in the second
quarter of 2009, the airlines with debt above average in the first quarter of 2009 were

considered the ones more likely to be affected by the shock.

To measure the increase in risk, we chose the increase in the number of routes
operated by the airline as a proxy to evaluate which airlines increased their risk the
most during the shock. The rationality behind the choice of this variable is that the
increase of routes is a form of risky investment, that increases airline costs and, as a
new route is to be operated, increases uncertainty about future results. In short, when

an airline increases its number of routes, it is making a risky business decision.

The definition of “risky investment” can be viewed as an analogy of the measure
proposed by Gilje (2016), in which exploratory project investments were considered as
the ones (high risk) due to uncertainty of results. Opening new routes can be viewed

as an exploratory investment, in which uncertainty is high and costs are relevant.

3.1.4. Database

The data used to analyze the hypothesis presented above were obtained in the Bureau
of Transportation Statistics?, which reports a lot of information for all airlines that

operate in the USA. To aggregate data from different databases, the T100 forms and

2 Available at: www.transtats.bts.gov. Accessed in February 2021.
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F41 financial reports, which are spread into more than 20 databases, were aggregated
by airline id (a unique number for each airline registered in the US). Data about malil
and freight transportation were excluded, maintaining in the database only information
about routes and airlines operating in passenger transportation. After the merge and
exclusion of observations without data about the number of routes operated by the
airline at a specific year, the complete database from 1990 to 2018 was composed of

3185 quarterly observations of 57 different airlines. The total observations per quarter

are presented below.
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Figure 3.6: Number of airlines analyzed per quarter from 1990 to 2018.
Aggregated data from transtats.bts.gov, including only passenger airlines operating domestic routes.
The average number of observations per quarter is 27.9, with a standard deviation of 6.97.

The databases available at the Bureau of Transportation Statistics report detailed
information regarding airlines’ operations divided by aircraft type and airport. For each
route served by each airline by aircraft model, companies report information as the
total number of available seats and passengers transported. According to the size of
the company, the available information had different frequency, with some information

reported monthly and others quarterly, especially financial details.

To avoid the comparison of companies with different information periodicity, we
organized a quarterly database with information about the total number of routes

served by each airline in each quarter.
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For example, if airline 001 transported more than 20 passengers from airport A to
airport B during the first quarter of 1990, route A—B was considered a route that airline
001 served during this quarter. Important to notice that the routes reported in the
databases differ the information regarding A—B from the information regarding B—A,
therefore, if the airline also transported more than 20 passengers from airport B to
airport A, route B—A was considered as a different route. As mentioned before, the
information in the database is divided by aircraft type, thus for this analysis, we
aggregate all information for each route, being possible to calculate how many
passengers were transported for each combination of airports. The most relevant
information collected from the aggregate database for each airline (i) at each quarter

(t) were:

Independent variables

Sizeit = In (total Assetsit)

Cashit = Total Cashit/ Total Assetsit

Airplane Occupationit = Passengers transportedit/ Available Seatsit
Profitabilityir = Operating profiti/ Total Assetsit

Revenueit = Operating Revenueit/ Total Assetsit

Expensesit = Operating Expensesit/ Total Assetsit

Long term debtit = Lt Debtit/ Total Assetsit

Dependent Variables
Number of routesit = Total routes served by the airline i at quarter t

Routes/sizeit = Number of routesit/ sizeit

The independent variables were selected by the identification of their potential to
influence the number of routes operated by each airline. Regarding the dependent
variables, we proceed using two different specifications, the first being the simple use
of the total number of routes operated by each airline and the second being calculated
by the division of the total number of routes over the airline size. The main statistics of

those variables are presented below:
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Table 3.1: Summary statistics of the main variables used in the study

Variable Obs Mean Std. Dev Min Max

Size 3183 13.48691  2.260733  6.84423 17.95472
Cash 3165 .0704516  .1063637  -.8987757 .7740411
Airplane occupation 2864 .6980144 1227043 .04 1.003676
Profitability 3123 -.0000366 .0758427  -1.383401 .6689167
Revenue 3123 .2906831  .389142 -6.930415 4.110145
Expenses 3123 .290724 4008806  -7.387176 3.701179
Long term debt 3185 .2859821  .2736957  -1.096283 3.220279
Number of routes 2856 471.348 497.832 1 2840

Routes/size 2854 30.80427 29.71657 .1066801 166.6786

The results shown in Table 3.1 reveal the potential presence of outliers in financial
information, which are going to be addressed in the following sections. Another
important aspect that we analyze is the correlation between the independent variables,
as presented below:

Table 3.2: Correlation matrix of the independent variables used in the study

Long Airplane
Size Cash  Profitability Revenue Expenses  term plan
occupation
debt
Size 1
Cash -0.1421 1
Profitability 0.1221  -0.0489 1
Revenue -0.6644  0.1576 0.0258 1
Expenses -0.6788  0.1653  -0.1927  0.9760 1
Long term debt 0.0197  -0.1289 -0.0864 -0.1385 -0.1171 1
Airplane
occupation 0.3341 0.1746 0.0728 -0.1830  -0.1955 0.0944 1

As presented in Table 3.2, the only two variables with a correlation close to one are
revenue and expenses, which would indicate the collinearity between the variables.
However, as will be observed further in the document, this caveat did not affect the

overall results of the study.

To preliminary evaluate if the hypothesis to be tested in this study was grounded in
data, we analyze the values that the variables mentioned above assumed during and
after the shock, splitting the airlines into two groups: i) treated group, representing
airlines with more debt than the average by the end of the first quarter of 2009 (last
quarter before the shock); and ii) control group, represented by airlines with less debt
than the average in the same period.
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Table 3.3: Mean, Standard Deviation and Number of observations of the variables of interest out of shock and during the shock divided by treated group and

control group

Long term debt Out of Shock Total Size Out of Shock Total
shock shock
Mean .24 .20 .23 Mean 13.63 13.49 13.60
Control Std. Dev. .23 .18 22 Control Std. Dev. 2.42 2.43 2.42
Obs 1842 539 2381 Obs 1842 538 2380
Mean .39 .54 44 Mean 13.11 13.19 13.13
Treated Std. Dev. .30 .38 .33 Treated Std. Dev. 1.52 1.82 1.62
Obs 555 249 804 Obs 555 248 803
Mean .27 .30 .28 Mean 13.51 13.39 13.48
Total Std. Dev. .26 .30 .27 Total Std. Dev. 2.25 2.26 2.26
Obs 2397 788 3185 Obs 2397 786 3183
Revenue Out of Shock Total Expenses Out of Shock Total
shock shock

Mean .28 .32 .29 Mean .28 .32 .29

Control Std. Dev. .36 41 .37 Control Std. Dev. .37 42 .39
Obs 1780 539 2319 Obs 1780 539 2319

Mean .29 27 .28 Mean .29 .26 .28

Treated Std. Dev. .29 .61 42 Treated Std. Dev. .29 .63 42
Obs 555 249 804 Obs 555 249 804

Mean .28 .30 .29 Mean .28 .30 .29

Total Std. Dev. .34 .48 .38 Total Std. Dev. .36 .50 .40
Obs 2335 788 3123 Obs 2335 788 3123
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Table 3.3 (cont.): Mean, Standard Deviation and Number of observations of the variables of interest out of shock and during the shock divided by treated
group and control group

Cash S#;COJ Shock Total ocAclijpgzggn S#;COJ Shock Total
Mean .06 .07 .07 Mean .67 .76 .69
Control Std. Dev. .10 .10 .10 Control Std. Dev. .12 .10 A2
Obs 1830 539 2369 Obs 1644 476 2120
Mean .07 .04 .06 Mean .68 .76 .70
Treated Std. Dev. .11 .08 .10 Treated Std. Dev. .11 .06 .10
Obs 547 249 796 Obs 524 220 744
Mean .07 .06 .07 Mean .67 .76 .69
Total Std. Dev. .10 .10 .10 Total Std. Dev. .12 .09 A2
Obs 2377 788 3165 Obs 2168 696 2864
Profitability Out of Shock Total Number of routes Out of Shock Total
shock shock
Mean -.0024 -.0015 -.0022 Mean 551.83 486.99  537.22
Control Std. Dev. .0853 .0601 .0801 Control Std. Dev. 544.84 559.59 548.74
Obs 1780 539 2319 Obs 1636 476 2112
Mean .0049 .0092 .0062 Mean 250.60 365.26  284.35
Treated Std. Dev. .0472 .0844 .0611 Treated Std. Dev. 196.67 257.35  222.36
Obs 555 249 804 Obs 525 219 744
Mean -.0006 .0018 -.0000 Mean 478.65 448.63  471.34
Total Std. Dev. .0780 .0688 .0758 Total Std. Dev. 500.78 488.20  497.83
Obs 2335 788 3123 Obs 2161 695 2856
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As expected by construction, since this was the variable used to define the groups, the
treated group of airlines had more debt than the control group during and out of the
shock. For the other control variables, the only one that appears to reveal differences
between the treatment and control group is profitability, but the high standard
deviations show that is not possible to state that the treatment group was more
profitable than the control group during or out of shock. The main variable of interest
analyzed in Table 3.3 is the total number of routes. The two differences observed for
this variable are i) the number of routes operated by airlines in the treatment group
was lower than for the control group and ii) airlines in the treatment group increase the
number of routes during the shock, an inverse behavior than the observed for the
control group. This result, as mentioned before, cannot be used for any inferences, but
indicates that the two groups, despite being somehow distinct before the shock,
behaved very differently during the period of crisis in the airline sector, providing
incentives to deepen the analysis, as presented in the following section.
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4. Empirical evidence of risk-shifting from the American

commercial airline industry

In this section, we present the empirical approach used to analyze if airlines likely to
be closer to distress increase their risk after the recession and increase in jet fuel
prices. In order to do that, we used the Diff-in-Diff method, as detailed by (Angrist and
Pischke 2009), using panel data, as described before. In addition to the baseline
specification results, we present further in this section different alternative
specifications, excluding from the treatment group the top 10™ percentile in terms of

long-term debt, using lagged controls, and annualized data.

After the presentation of the Diff-in-Diff results, we present, in section 5, a series of
robustness tests to mitigate the possibility of the results being driven by reverse
causality. In section 6 we perform a series of placebo tests, simulating different periods
for the shock, which reinforces that the results are not driven by reverse causality and

are unlikely to be random.

Additionally, in section 7 we present an analysis that consists of a data survey about
the operational status of the 35 airlines that were operating just before the shock by
the end of 2019 (before the COVID-19 pandemic crisis). As will be detailed in section
7, from thel4 airlines that were considered the “treatment” group and the 21 that were
considered the “control” group, the results show that the chances of an airline that was
in the control group to be still operating in 2019 were 56% higher than for the treatment
group. Results also show that the chances of being the target of an acquisition were

150% higher for airlines in the treatment group when compared to airlines in the control

group.

4.1. Difference-in-Differences (Diff-in-Diff) approach

As presented before in this study, airlines were split into two groups (treatment and
control), defined by their level of debt before the shock. Through the duration of shock,
we evaluate if the relationship between treatment and the shock was positive and

significant, which indicates if airlines that were closer to distress before the crisis, in
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fact, increased their level of risk by enhancing the number of routes. The baseline

regression used in this section is presented below:

Number of routes;; = Treat; x Shock,; + X;s + a; + a; (2)

With,

Treat; = 1 if Airline i had more debt than the average after the first quarter of 2009 and
0 otherwise

Shock, = 1 if the observation occurs during the period of the shock (second quarter of
2009 to the third quarter of 2014) and 0 otherwise

X, = control variables

a; = airline fixed effect

a; = time fixed effect

Alternatively, the same approach presented in equation 1 was used with the dependent

variable being the division of the number of routes by airline size.

To the specifications without fixed effects, the baseline regression that we used is the

one presented below:

Number of routes;; = Treat; + Shock, + Treat;x Shock, + X;; (2)

4.1.1. Baseline specifications results

In this section, we present the results from the baseline specification, using quarterly
data with two alternative variables as dependent (number of routes and number of
routes over size). The results are presented in the following tables and discussed

afterward.



Table 4.1: DID results of baseline specification using the number of routes as dependent variable.
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1) &) ®3) “4) ®) (6) ) (8
VARIABLES number of number of number of number of  number of number of number of  number of
routes routes routes routes routes routes routes routes
T_shock 179.5%** 128.9*** 82.93*** 100.1%** 182.9%** 160.4*** 85.65*** 137.3***
(34.84) (20.45) (21.23) (19.96) (36.87) (21.61) (21.67) (20.96)
T -301.2*** -354.9%**
(15.98) (15.33)
Shock -64.84** -5.617
(28.97) (31.90)
revenue_shock -255.3*** -157.5*
(83.14) (85.79)
cash_shock -101.9* -5.836
(61.77) (68.09)
size_shock 137.1%** 198.4***
(8.793) (11.03)
gdp_usa_shock 8.029 13.90***
(4.975) (4.788)
expenses_shock 415.4%** 394.9%**
(81.65) (84.04)
Revenue -220.0*** -213.9%**
(75.19) (78.71)
Cash -105.8** -91.15
(52.63) (58.12)
Size 124 1%** 151.2%**
(7.869) (9.117)
gdp_usa 14 .45%** 16.40***
(3.857) (3.724)

Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter
of 2014 and without considering airlines that entered in database after the first quarter of 2009.
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Table 4.1(cont.): DiD results of baseline specification using the number of routes as dependent variable.

(1) (2) 3) 4) (5) (6) (7) (8)
VARIABLES number of number of number of number of  number of number of number of  number of

routes routes routes routes routes routes routes routes
Expenses 346.7*+* 364.4**

(75.26) (78.65)

Constant 551.8*** 495, 7%** -1,373** -1,252%* 542 .9%** 517.2%*= -2,247%* -1,627**

(13.48) (52.23) (129.4) (114.0) (13.94) (50.70) (161.5) (132.3)
Observations 2,856 2,856 2,671 2,788 2,398 2,398 2,267 2,330
R-squared 0.055 0.158 0.245 0.239 0.076 0.104 0.231 0.215
Airline FE No Yes Yes Yes No Yes Yes Yes
Time FE No Yes Yes Yes No Yes Yes Yes
Obs after shock Yes Yes Yes Yes No No No No
Number of airlines 53 52 53 a7 46 a7
Controls Pre No No Yes No No No Yes No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005’ * p<01

Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter
of 2014 and without considering airlines that entered in database after the first quarter of 2009.
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The results shown in Table 4.1 represent the baseline output for several specifications.
Columns 1 and 5 refer to results without any controls and, in both cases, it is possible
to verify the significant and positive effect for the interaction of the treated group with
the shock. This result is maintained when the entire database is used (column 1) and
when observations after the shock and from airlines that entered the database after
the first quarter of 2009 were excluded (column 5). The positive results remain when
time and airline fixed effect are used without any controls (columns 2 and 6). Columns
3 and 7 represent the results incorporating predated controls interacted with the
variable shock. This specification, even reducing the coefficient value, still results in
positive and significant results for the interaction of interest (T_Shock). The results
presented in columns 4 and 8, representing the specification using contemporaneous
control variables, remain positive and significant, indicating that the hypothesis that

companies closer to distress increase their risk during the shock is verifiable.

The results showed in column 5 reveal that airlines from the treatment group operated
fewer routes before the shock (355 less, on average) and the shock did not significantly
affect the control group (in terms of the number of routes operated). On the other hand,
and in line with hypothesis H1, airlines from the treatment group increased by 183 the
number of routes operated during the shock when compared to the period before the

shock.

To visually identify the results presented above, we present in Figure 4.1 the average
number of routes operated by the airlines in the control (low long-term debt before the
shock) and the treatment group (high long-term debt before the shock). As can be seen
below, before the shock the pattern of both groups was similar (parallel trends), but
during the shock, indicated by the dashed line, the average number of routes operated

by airlines in the treatment group increased more than in the control group.
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Figure 4.1: Average number of routes operated by treatment and control group airlines each year.

The results presented in Figure 4.1 were obtained with the exclusion of airlines that
entered the database after the beginning of the shock, which is the specification used
in columns 5 to 8 of Table 4.1. The presentation of parallel trends is important to verify
that the increase in the number of routes for the treatment group compared to the
control group is unlikely to be unrelated to the shock. If there were not parallel trends
before the shock, the results could be a result of a previous trend, which would possibly
invalidate the results previously presented and the ones that will be presented further

in this section.

The same approach used to produce the results shown in Table 4.1 was implemented
using as dependent variable the division of the number of routes over size, named as

‘routes_size” presented in Table 4.2 below:
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Table 4.2: DID results of baseline specification using the number of routes over size as dependent variable.

@ &) ®3) 4) ®) (6) 7 ®
VARIABLES routes_size routes_size routes_size routes_size routes_size routes_size routes_size routes_size
T_shock 11.59%** 8.983** 6.444*** 7.267*%** 13.07%** 12.09*** 7.636*** 10.74%*
(2.195) (1.267) (1.321) (1.243) (2.297) (1.341) (1.345) (1.302)
T -16.81*** -21.01 %+
(1.011) (0.947)
Shock -3.793** -0.678
(1.705) (1.883)
revenue_shock -17.06*** -9.529*
(5.166) (5.315)
cash_shock -6.375* 0.473
(3.838) (4.219)
size_shock 7.897*** 12.16**
(0.547) (0.684)
gdp_usa_shock 0.653** 1.063***
(0.309) (0.297)
expenses_shock 25.65%** 23.51%**
(5.073) (5.205)
Revenue -14.79%** -13.95%**
(4.681) (4.889)
Cash -6.285* -4.987
(3.276) (3.610)
Size 7.063*** 9.072%**
(0.490) (0.566)
gdp_usa 1.011%** 1.136***
(0.240) (0.231)

Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter
of 2014 and without considering airlines that enterer in database after the first quarter of 2009.
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Table 4.2 (cont.): DiD results of baseline specification using the number of routes over size as dependent variable.

@ &) ®3) 4) ®) (6) 7 ®
VARIABLES routes_size routes_size routes_size routes_size routes_size routes_size routes_size routes_size
Expenses 21.71%+* 22.62%**

(4.685) (4.885)

Constant 35.22%** 34 .55%* -74.56*+* -66.49%+* 34.82%* 35.47*** -135.8*** -94.40*+*

(0.801) (3.230) (8.045) (7.100) (0.837) (3.138) (10.01) (8.217)
Observations 2,854 2,854 2,669 2,788 2,396 2,396 2,265 2,330
R-squared 0.047 0.163 0.241 0.233 0.072 0.121 0.244 0.225
Airline FE No Yes Yes Yes No Yes Yes Yes
Time FE No Yes Yes Yes No Yes Yes Yes
Obs after shock Yes Yes Yes Yes No No No No
Number of airlines 53 52 53 47 46 47
Controls Pre No No Yes No No No Yes No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter
of 2014 and without considering airlines that enterer in database after the first quarter of 2009.
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The results presented in Table 4.2 are similar to those presented in Table 4.1, revealing
that when the number of routes is normalized by airline size, we still observe the
behavior of increasing routes for airlines with more debt than average when compared
to the control group (airlines with less debt than average before the shock). One
possible caveat of the approach used until this section is that outliers could be driving
the results, as mentioned in the database description and reinforced by the analysis of

the distribution of long-term debt (It_debt) variable, as presented in Figure 4.2.

It debt
1
1
—_—— L K

L L I

Figure 4.2: Long term debt distribution using the entire database

To limit the influence of outliers that could be driving the results, the next specification
excludes from the treatment group all airlines placed in the top 10" percentile of long-
term debt immediately before the shock. By using this approach, the treatment group
was reduced, eliminating a possible source of bias for the results. The results of the
regressions using the number of routes as the dependent variable are presented in
Table 4.3.
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4.1.2. Results with alternative specification (exclusion of top 10™
percentile from treatment group)

The alternative specification, excluding from the treatment group the top 10" percentile
in terms of the level of debt provides support to the understanding that the previous

results are not driven by the outliers. Those results are presented in the following
tables.
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Table 4.3: DID results of baseline specification excluding from treatment group airlines in top 10 percentile of long term debt using the number of routes as
dependent variable.

@) ) (©) (4) () (6) () (8)
VARIABLES number of number of number of number of number of number number number  of
routes routes routes routes routes routes routes routes
Th_shock 195.5%+* 142 2%+ 89.01*** 85.48*** 229.1%** 190.2%+* 106.4*** 129.0%**
(34.92) (22.24) (22.83) (21.93) (35.99) (23.47) (23.44) (23.07)
Tb -239.3*** -313.7***
(16.75) (15.15)
Shock -59.88** -10.04
(26.66) (29.14)
revenue_shock -263.0%** -148.7*
(83.06) (85.77)
cash_shock -102.4* -11.31
(61.77) (68.04)
size_shock 136.7*%** 196.3***
(8.807) (11.06)
gdp_usa_shock 7.649 15.05***
(4.969) (4.778)
expenses_shock 422.0%** 384.0%**
(81.60) (84.06)
revenue -212.5%** -191.2**
(75.47) (79.26)
Cash -116.5** -110.5*
(52.62) (58.09)
Size 122. 1%+ 146.2%**
(7.938) (9.215)
gdp_usa 14.36*** 16.10%**
(3.866) (3.736)

Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter
of 2014 and without considering airlines that enterer in database after the first quarter of 2009.



as dependent variable.
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Table 4.3 (cont.): DiD results of baseline specification excluding from treatment group airlines in top 10 percentile of long-term debt using the number of routes

1) 2 3 @ (O] (6) () €S)]
VARIABLES number of number of number of number of number of number of number of number of

routes routes routes routes routes routes routes routes
expenses 340.8*** 342 .4%**

(75.53) (79.24)

Constant 519.0%** 496.5%** -1,363*** -1,225%** 509.9%** 518.2%** -2,229%** -1,657***

(12.55) (52.22) (129.6) (114.9) (13.03) (50.58) (161.8) (133.6)
Observations 2,856 2,856 2,671 2,788 2,398 2,398 2,267 2,330
R-squared 0.026 0.158 0.245 0.236 0.041 0.108 0.232 0.211
Airline FE No Yes Yes Yes No Yes Yes Yes
Time FE No Yes Yes Yes No Yes Yes Yes
Obs after shock Yes Yes Yes Yes No No No No
Number of airlines 53 52 53 a7 46 a7
Controls Pre No No Yes No No No Yes No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005’ * p<01

Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third
quarter of 2014 and without considering airlines that enterer in database after the first quarter of 2009.
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Comparing the results obtained without the exclusion of the top 10" percentile (Table
4.1), it is possible to verify that the results are not driven by outliers, since the results
shown in Table 4.3 are very similar to those in Table 4.1. Besides the similar results,
we present in Figure 4.3 how the pattern of the number of routes, in this different
specification, behaved between 2004 and 2014, which shows a stronger effect than
the one observed in Figure 4.1, reinforcing that it is unlikely that the results were driven

only by airlines with an extreme level of debt before the shock (the mentioned outliers).

500

T

Number of routes
400

300

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
year

200

— Control group plus top 10th percentile Treatment group less top 10th percentile

Figure 4.3: Average number of routes operated by treatment and control group airlines each year,
excluding from treatment group the top 10th percentile in terms of long term debt.

The same procedure was adopted with the dependent variable normalized by airline

size, as presented in Table 4.4.



dependent variable.

Table 4.4: DID results of baseline specification excluding from treatment group airlines in top 10 percentile of long term debt using routes over size as

@ 2 3 4 ©)] (6) )] 8
VARIABLES routes_size routes_size routes_size routes_size routes_size routes_size routes_size routes_size
Tb_shock 12.74%** 9.774%** 6.781*** 6.465%** 16.14%** 13.92%** 8.851*** 10.27***
(2.255) (1.379) (1.422) (1.366) (2.293) (1.457) (1.456) (1.435)
Tb -12.78*** -18.37%**
(1.096) (0.964)
shock -3.495** -0.860
(1.573) (1.725)
revenue_shock -17.67%* -8.947*
(5.162) (5.314)
cash_shock -6.413* 0.0365
(3.838) (4.216)
size_shock 7.873*** 12.03***
(0.548) (0.686)
gdp_usa_shock 0.622** 1.033***
(0.309) (0.296)
expenses_shock 26.18*** 2273+
(5.071) (5.208)
revenue -14.18*** -12.12**
(4.700) (4.929)
cash -7.025** -6.474*
(3.277) (3.612)
size 6.908*** 8.668***
(0.494) (0.573)
gdp_usa 1.002%*+ 1.111%%
(0.241) (0.232)
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Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter
of 2014 and without considering airlines that enterer in database after the first quarter of 2009.
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Table 4.4 (cont.): DID results of baseline specification excluding from treatment group airlines in top 10 percentile of long term debt using routes over size as

dependent variable.

)] 2 3 4 )] (6) )] )]
VARIABLES routes_size routes_size routes_size routes_size routes_size routes_size routes_size routes_size
expenses 21.22%* 20.82***

(4.704) (4.927)

Constant 33.29%** 34.61*** -73.88*** -64.37*** 32.84*** 35.56%** -133.7%** -88.75%**

(0.746) (3.230) (8.060) (7.158) (0.783) (3.131) (10.04) (8.310)
Observations 2,854 2,854 2,669 2,788 2,396 2,396 2,265 2,330
R-squared 0.020 0.163 0.240 0.229 0.038 0.125 0.245 0.219
Airline FE No Yes Yes Yes No Yes Yes Yes
Time FE No Yes Yes Yes No Yes Yes Yes
Obs after shock Yes Yes Yes Yes No No No No
Number of airlines 53 52 53 47 46 47
Controls Pre No No Yes No No No Yes No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Columns 1 to 4 represent results using the entire database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third

quarter of 2014 and without considering airlines that enterer in database after the first quarter of 2009.
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The results presented in Table 4.4 are also in line with the ones presented in Table
4.2. No significant differences were observed when the top 10" percentile in terms of
long-term debt was excluded from the treatment group. These results show not only
that the inferences are not due to a small group of very indebted airlines, but also
indicate that creditors of airlines in extreme situations may have mechanisms to avoid
the increase in the risk of these companies. If results were more significant with the
top 10" percentile than without, this would indicate the positive contribution of this small
portion of the treatment group to the inference that closeness to distress incentives

airlines to increase risk.

4.1.3. Results with alternative specification (lagged control variables)

The next specification presented in this section includes in regressions lagged control
variables to mitigate the possibility of reverse causality. Another inclusion is the
addition of controls “profitability” and “airplane occupation”. The results obtained using
all airlines with more long-term debt than average as treatment group is presented in
Table 4.5.
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Table 4.5: DID results using lagged controls and varying dependent variable.

(1) 2 €) (4) (5) (6) (7) (8)
VARIABLES number of number  of routes/size routes/size number of number  of routes/size routes/size
routes routes routes routes
T_shock 91.15%** 91.63*** 6.866*** 6.933*** 125.3%** 127.3** 10.19%** 10.34***
(20.34) (20.412) (1.265) (1.270) (21.54) (21.56) (1.337) (1.340)
L.revenue -244.2%*  -429,379  -16.72***  -31,788 -212.5** -406,577  -13.76** -30,433
(84.52) (379,394) (5.247) (23,570) (89.74) (364,229) (5.560) (22,600)
L.cash -94.63* -94.06* -4.563 -4.656 -74.87 -61.80 -3.165 -2.658
(54.55) (54.98) (3.389) (3.419) (60.35) (60.86) (3.744) (3.782)
L.size 130.6%** 129.8*** 7.517*%** 7.478%** 159.6%** 161.1%** 9.600*** 9.674***
(8.309) (8.346) (0.517) (0.519) (9.659) (9.684) (0.600) (0.603)
gdp_usa 19.94*** 14.69*** 1.372%* 1.147%* 22.65%** 14,73 1.540** 1.155%**
(4.726) (5.033) (0.293) (0.313) (4.574) (4.887) (0.283) (0.303)
L.expenses 381.3%** 429,520 24.77** 31,796 371.8%** 406,743 23.46*** 30,443
(84.74) (379,395) (5.261) (23,570) (89.63) (364,231) (5.553) (22,600)
L.profitability 429,162 31,772 406,415 30,421
(379,386) (23,569) (364,220) (22,600)
L.airplane_occupation -282.6*** -12.08** -446.1%** -21.64***
(93.10) (5.786) (98.36) (6.106)
Constant -1,319%*  -1,127**  -71.33***  -63.09***  -1,718**  -1,453**  -100.2***  -87.40***

(120.0) (136.6) (7.461) (8.496) (139.5) (152.4) (8.668) (9.478)

Observations 2,692 2,677 2,690 2,675 2,243 2,230 2,241 2,228
R-squared 0.239 0.242 0.233 0.235 0.214 0.222 0.223 0.228
Number of airlines 52 50 52 50 46 44 46 44
Airline FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Pre No No No No No No No No

Standard errors in parentheses
* n<0.01, ** p<0.05, * p<0.1

Dependent variable Number of routes in columns 1, 2, 5, and 6 and routes/size in columns 3, 4, 7, and 8. Columns 1 to 4 represent results using the entire
database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter of 2014 and without considering airlines that
enterer in database after the first quarter of 2009.
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The results using the specification with lagged control variables show no significant
differences from the results obtained without this approach. Another important aspect
worth mentioning is that the inclusion of profitability and airplane occupation did not
affect results significantly. On the other hand, the relation of lagged airplane occupation
with the total number of routes (normalized or not by airline size) is negative and
significant, in line with the hypothesis, since we can observe that airlines with more
empty seats increased the number of routes more than airlines with fewer empty seats.
This result is in line with the hypothesis because the understanding is that airlines with
financial problems increase risk, which is expected to happen to airlines with low
airplane occupation. Table 4.6 presents the results with lagged controls, but with the

exclusion of the 10™ percentile of airlines in terms of long-term debt from the treatment

group.
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Table 4.6: DiD results using lagged controls and varying dependent variable excluding from treatment group airlines in top 10* percentile of long term debt.

(1) 2 () (4) (5) (6) (7) (8)
VARIABLES number of - number of routes/size routes/size number of - number of routes/size routes/size
routes routes routes routes
Th_shock 73.59%** 74.05%** 5.769*** 5.776*** 113.4%** 115.0%** 9.362*** 9.426***
(22.24) (22.26) (1.385) (1.387) (23.61) (23.57) (1.469) (1.469)
L.revenue -242.7**  -353,758 -16.56*** -26,018 -199.3** -293,802  -12.64** -21,246
(84.76) (379,935) (5.265) (23,619) (90.28) (365,100) (5.602) (22,692)
L.cash_size -106.5* -104.6* -5.432 -5.436 -95.11 -79.94 -4.812 -4.139
(54.51) (54.97) (3.388) (3.420) (60.28) (60.84) (3.745) (3.786)
L.size 129.4%** 128.6*** 7.408*** 7.373%** 155.6%** 157.2%** 9.263*** 9.344***
(8.386) (8.423) (0.522) (0.525) (9.777) (9.800) (0.608) (0.611)
L.gdp_usa 0.923*** 0.937***
(0.253) (0.245)
L.expenses 380.2*** 353,899 24.64%** 26,027 357.2%** 293,965 22.21%* 21,256
(84.97) (379,936) (5.278) (23,619) (90.21) (365,101) (5.597) (22,693)
L.profitability 353,544 26,003 293,654 21,236
(379,926) (23,618) (365,090) (22,692)
L.airplane_occupation -290.9*** -12.72** -451 3*** -22.07***
(93.27) (5.800) (98.64) (6.133)
gdp_usa 19.91%** 14.53*** 1.368*** 22.39%** 14.40*** 1.517%*
(4.736) (5.045) (0.294) (4.590) (4.905) (0.285)
Constant -1,301%**  -1,104***  -69.81***  -62.59***  -1662** -1,394** 95 45%*  _83 99***

(121.0)  (137.6)  (7.528) (8.590) (141.1)  (154.1)  (8.779) (9.633)

Dependent variable Number of routes in columns 1, 2, 5, and 6 and routes/size in columns 3, 4, 7, and 8. Columns 1 to 4 represent results using the entire
database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter of 2014 and without considering airlines that
enterer in database after the first quarter of 2009.
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Table 4.6 (cont.): DiD results using lagged controls and varying dependent variable excluding from treatment group airlines in top 10t percentile of long term

debt.

) ) (3) (4) (5) (6) (7) (8)
VARIABLES number of number of routes/size routes/size number of number of routes/size routes/size

routes routes routes routes
Observations 2,692 2,677 2,690 2,675 2,243 2,230 2,241 2,228
R-squared 0.236 0.240 0.229 0.231 0.210 0.218 0.217 0.222
Number of airlines 52 50 52 50 46 44 46 44
Airline FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Pre No No No No No No No No

Standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Dependent variable Number of routes in columns 1, 2, 5, and 6 and routes/size in columns 3, 4, 7, and 8. Columns 1 to 4 represent results using the entire
database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter of 2014 and without considering airlines that
enterer in database after the first quarter of 2009.
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Although the reduction in coefficients observed after the exclusion of the 10t
percentile, the differences are not significantly different from results obtained without
the exclusion, indicating that the observed behavior of risk-shifting is detected for the

entire treatment group.

The next important matter analyzed in this study relates to the possible influence of
seasonality in results. Even if we used time fixed effects in all specifications presented
until this point, the next results refer to an annualized database.

4.1.4. Results obtained with annualized data.

To mitigate the possible influence of seasonality in data, we calculated the average
quarterly data for all interest variables. The first results refer to the baseline

specification, using the number of routes as dependent variable.
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Table 4.7: DIiD results of baseline specification with annual data from 1990 to 2018 using the number
of routes as dependent variable.

1) (2) 3) (4) (5) (6)
VARIABLES number number number number number number of
of routes of routes of routes ofroutes of routes routes
T_shock 133.2*  122.6** 87.37**  82.83**  93.14**  93.30**
(66.49) (38.74) (39.73) (40.17) (37.58) (37.82)
T -314.9%**
(31.33)
Shock -45.62
(56.44)
revenue_annual_shock -534.7**
(222.9)
cash_annual_shock -34.28 -32.92
(131.1) (131.2)
size_annual_shock 161.4%+*  162.3***
(18.18) (18.22)
gdp_usa_annual_shock -3.779 -2.142
(28.31) (28.40)
expenses_annual_shock 753.8**  216.9%**
(218.6) (62.30)
profitability_annual_shock -516.8**
(224.2)
airplane_occupation_annual_shock -105.6
(135.6)
revenue_annual -506.8** -1.765e+06
(202.3) (1.593e+06)
cash_annual -49.89 -67.61
(108.4) (109.1)
size_annual 128.2%**  129.4%**
(15.17) (15.18)
gdp_usa_annual 1.706 3.215
(20.79) (20.88)
expenses_annual 635.5*** 1.766e+06
(202.9) (1.593e+06)
profitability_annual 1.765e+06
(1.593e+06)
airplane_occupation_annual -195.8
(170.8)
Constant 554. 4% 495 0***  -1,610%* -1 571** -1,181** -1 ,099***
(26.73) (51.42) (289.3) (293.6) (233.0) (246.3)
Observations 749 749 706 706 741 741
R-squared 0.066 0.168 0.277 0.277 0.256 0.259
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airlines 48 47 47 48 48
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses

*k n<0.01, ** p<0.05, * p<0.1
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Despite the reduction in the number of observations, since the database is now
presented with annual frequency, it is possible to observe the maintenance of results
obtained in the previous section, with quarterly data, reinforcing the results obtained
before. Another aspect of the presented results in this section is the increase in control
variables (profitability and airplane occupation) interacted or not with the variable
shock. A similar approach, but with the dependent variable normalized for size is

presented below:



Table 4.8: DID results of baseline specification with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

) ) ®3) 4) 5) (6)
VARIABLES routes/size routes/size routes/size routes/size routes/size routes/size
T_shock 8.298** 8.378*** 6.449%** 6.474%** 6.682%** 6.841%**
(4.142) (2.401) (2.468) (2.497) (2.342) (2.358)
T -17.76%*
(1.968)
Shock -2.420
(3.301)
revenue_annual_shock -36.47%*
(13.85)
cash_annual_shock -1.434 -1.441
(8.144) (8.152)
size_annual_shock 9.632*** 9.627***
(1.129) (1.132)
gdp_usa_annual_shock -0.493 -0.502
(1.759) (1.765)
expenses_annual_shock 48,58+ 12.12%**
(13.58) (3.872)
profitability_annual_shock -36.57***
(13.93)
airplane_occupation_annual_shock 0.581
(8.428)
revenue_annual -32.75%* -114,356
(12.61) (99,319)
cash_annual -2.059 -3.023
(6.752) (6.803)
size_annual 7.532%** 7.590%**
(0.945) (0.947)
gdp_usa_annual 0.0174 0.0162
(1.295) (1.302)
expenses_annual 39.70*** 114,364

(12.64)

(99,320)



Table 4.8 (cont.): DiD results of baseline specification with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

) ) 3) (4) (5) (6)
VARIABLES routes/size routes/size routes/size routes/size routes/size routes/size
profitability_annual 114,326
(99,320)
airplane_occupation_annual -4.253
(10.65)
Constant 35.45%** 34.30%** -89.70%** -89.91%** -63.35%** -62.04***
(1.584) (3.187) (17.97) (18.25) (14.52) (15.36)
Observations 749 749 706 706 741 741
R-squared 0.058 0.171 0.274 0.274 0.251 0.252
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airlines 48 47 47 48 48
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
#** n<0.01, ** p<0.05, * p<0.1
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As observed in Table 4.8, the results using the dependent variable normalized for size
with annual data did not affect results, showing the robustness of results within different
specifications.

The same procedure presented in Table 4.7 and Table 4.8, but with the exclusion of
the top 10™ percentile in terms of long term debt from the treatment group are
presented in Table 4.9 and Table 4.10



Table 4.9: DID results of baseline specification with annual data from 1990 to 2018 using the number of routes as dependent variable excluding from
treatment group airlines in top 10t percentile of long-term debt.

) ) 3) 4) 5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Th_shock 192 8+ 141.6*** 104.2** 107.9** 85.29** 85.62**
(65.74) (42.07) (42.52) (42.60) (41.31) (41.31)
Tb -276.2%**
(32.07)
Shock -61.57
(51.412)
revenue_annual_shock -556.0**
(222.7)
cash_annual_shock -26.40 -23.21
(131.1) (131.0)
size_annual_shock 161.3*** 162, 2%+
(18.15) (18.15)
gdp_usa_annual_shock -4.441 -2.426
(28.29) (28.32)
expenses_annual_shock 775.9%** 216.7***
(218.4) (62.19)
profitability_annual_shock -526.5**
(223.8)
airplane_occupation_annual_shock -169.5
(134.3)
revenue_annual -491.2** -1.385e+06
(203.5) (1.590e+06)
cash_annual -59.43 -74.55
(108.3) (109.1)
size_annual 126.5%** 127.6***
(15.27) (15.28)
gdp_usa_annual 1.651 3.784

(20.82) (20.92)
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Table 4.9 (cont.): DID results of baseline specification with annual data from 1990 to 2018 using the number of routes as dependent variable excluding from

treatment group airlines in top 10" percentile of long-term debt.

1) (2) (3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 623.4%+* 1.385e+06
(203.9) (1.590e+06)
profitability_annual 1.384e+06
(1.590e+06)
airplane_occupation_annual -232.8
(170.6)
Constant 527.6%** 496.5%** -1,605*** -1,534%* -1,158** -1,056***
(25.16) (51.35) (288.9) (294.2) (234.0) (247.4)
Observations 749 749 706 706 741 741
R-squared 0.038 0.170 0.278 0.280 0.254 0.257
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 47 48 48
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 4.10: DID results of baseline specification with annual data from 1990 to 2018 using the number of routes over size as dependent variable excluding
from treatment group airlines in top 10t percentile of long-term debt.

) ) 3) 4) 5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
Th_shock 12.45%** 9.625%** 7.556%** 7.648%** 6.317** 6.301**
(4.202) (2.607) (2.641) (2.649) (2.575) (2.577)
Tb -15.36%***
(2.067)
Shock -3.468
(3.022)
revenue_annual_shock -38.03***
(13.83)
cash_annual_shock -0.871 -0.791
(8.142) (8.148)
size_annual_shock 9.631*** 9.655%**
(2.127) (1.129)
gdp_usa_annual_shock -0.534 -0.484
(1.757) (1.761)
expenses_annual_shock 50.19*** 12.08***
(13.57) (3.867)
profitability_annual_shock -37.29***
(13.92)
airplane_occupation_annual_shock -4.248
(8.348)
revenue_annual -31.52** -86,422
(12.68) (99,204)
cash_annual -2.693 -3.525
(6.749) (6.809)
size_annual 7.401%** 7.454%**
(0.951) (0.954)
gdp_usa_annual 0.0159 0.0583
(1.297) (21.305)



excluding from treatment group airlines in top 10™ percentile of long-term debt.

VARIABLES

1)

routes/size

)

routes/size

®)

routes/size

(4)

routes/size

()

routes/size

Table 4.10(cont.): DiD results of baseline specification with annual data from 1990 to 2018 using the number of routes over size as dependent variable

6

routes/size

expenses_annual
profitability_annual
airplane_occupation_annual

Constant

Observations
R-squared

Airline FE

Time FE

Number of airline_id
Controls Pre

33.89%
(1.491)

749
0.032
No
No

No

Robust standard errors in parentheses

*xk n<0.01, ** p<0.05, * p<0.1

34.40%
(3.183)

749
0.172
Yes
Yes
48
No

-89.44%
(17.94)

706
0.276
Yes
Yes
47
Yes

-87.66%*
(18.29)

706
0.276
Yes
Yes
47
Yes

38.73%%
(12.71)

-61.62%**
(14.58)

741
0.248
Yes
Yes
48
No

86,430
(99,205)
86,393
(99,205)
-6.969
(10.64)
-58.88%**
(15.43)

741
0.249
Yes
Yes
48
No
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The results obtained after the exclusion of the top 10" percentile are not significantly
different from those obtained before the exclusion, not permitting any inferences about
the influence of this group on overall results. To advance in this matter, we proceed
with the exclusion of observation after the end of the shock and of airlines that entered
in database after the shock beginning. This more restrictive specification has the
potential to show the influence or not for the top 10™ percent groups in terms of long-
term debt. The results, using the number of routes as the dependent variable is
presented in Table 4.11.



Table 4.11: DID results of baseline specification with annual data from 1990 to the third quarter of 2014 using the number of routes as dependent variable
without considering airlines that entered in database after the first quarter of 2009.

) ) 3 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
T_shock 113.4 148.9%** 76.12* 61.21 120.5%** 119.4%*
(71.37) (40.88) (39.57) (40.112) (39.36) (39.56)
T -361.1%*
(30.00)
Shock 38.11
(63.08)
revenue_annual_shock -393.4
(243.4)
cash_annual_shock 53.69 72.87
(146.0) (145.9)
size_annual_shock 238.0%** 246.1%**
(22.66) (22.93)
gdp_usa_annual_shock 11.29 15.38
(28.18) (28.16)
expenses_annual_shock 743.5%** 349.3***
(238.7) (70.14)
profitability_annual_shock -340.9
(244.0)
airplane_occupation_annual_shock -270.8**
(131.4)
revenue_annual -533.2** -1.690e+06
(218.8) (1.554e+06)
cash_annual -61.85 -81.59
(120.6) (121.4)
size_annual 146.2%** 149.3***
(17.20) (27.27)
gdp_usa_annual 4541 7.483
(22.07) (22.19)



Table 4.11 (cont.): DIiD results of baseline specification with annual data from 1990 to the third quarter of 2014 using the number of routes as dependent
variable without considering airlines that entered in database after the first quarter of 2009.

1) (2) (3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 665.3*** 1.690e+06
(218.8) (1.554e+06)
profitability_annual 1.690e+06
(1.554e+06)
airplane_occupation_annual -271.1
(175.5)
Constant 536.7*+* 512.0*** -2,718*** -2,695%** -1,428*** -1,338***
(27.46) (50.05) (343.9) (343.0) (263.3) (271.1)
Observations 629 629 603 603 621 621
R-squared 0.093 0.104 0.270 0.276 0.221 0.226
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 43 42 42 43 43
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
#* n<0.01, ** p<0.05, * p<0.1
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Results with specifications in columns 1 and 4 are not significant, which is different
from the results previously obtained. That indicates that when data is corrected for
seasonality and observations after the shock and from airlines that entered in database
after the shock beginning are excluded, it reduces the impact of closeness to distress
to increase in risk. The next table presents the same specification but using the

dependent variable normalized for size as the dependent variable.
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Table 4.12: DiD results of baseline specification with annual data from 1990 to the third quarter of 2014 using the number of routes over size as dependent
variable without considering airlines that entered in database after the first quarter of 2009.

) ) 3) 4) 5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
T_shock 8.435* 11,171 6.748%** 6.244** 9.504*** 9.605%**
(4.393) (2.541) (2.454) (2.494) (2.453) (2.468)
T -21.51%*
(1.848)
Shock 2.107
(3.701)
revenue_annual_shock -25.64*
(15.10)
cash_annual_shock 4.245 4.893
(9.056) (9.072)
size_annual_shock 14.86*** 15.14%*
(1.406) (1.426)
gdp_usa_annual_shock 0.546 0.684
(1.748) (1.752)
expenses_annual_shock 46.85** 21.18***
(14.81) (4.362)
profitability_annual_shock -23.86
(15.18)
airplane_occupation_annual_shock -9.156
(8.173)
revenue_annual -33.07** -114,241
(13.63) (96,980)
cash_annual -2.497 -3.707
(7.513) (7.574)
size_annual 8.907*** 9.039***
(1.072) (2.077)
gdp_usa_annual 0.332 0.396

(1.375)

(1.384)



Table 4.12 (cont.): DIiD results of baseline specification with annual data from 1990 to the third quarter of 2014 using the number of routes over size as

dependent variable without considering airlines that entered in database after the first quarter of 2009.

VARIABLES

1)

routes/size

)

routes/size

®)

routes/size

(4)

routes/size

(6)

routes/size

(6)

routes/size

expenses_annual
profitability_annual
airplane_occupation_annual

Constant

Observations
R-squared

Airline FE

Time FE

Number of airline_id
Controls Pre

Robust standard errors in parentheses

**k n<0.01, ** p<0.05, * p<0.1

34,54
(1.646)

629
0.088
No
No

No

34.92%%
(3.111)

629
0.120
Yes
Yes
43
No

-165.8%*
(21.32)

603
0.285
Yes
Yes
42
Yes

-165.0%+
(21.33)

603
0.287
Yes
Yes
42
Yes

40.43%+
(13.63)

-83.23%+
(16.40)

621
0.231
Yes
Yes
43
No

114,249
(96,981)
114,212
(96,982)
-8.584
(10.95)
-80.81%**
(16.92)

621
0.234
Yes
Yes
43
No
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Although results shown in Table 4.12 are significant in all specifications, it is possible
to observe that the ones in columns 1 and 4, in line with results in Table 4.11, are less
significant than in other specifications. To evaluate the possible impact of the most
indebted airlines for the results, the specifications excluding the top 10" percentile from

the treatment group are presented below:
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Table 4.13: DiD results of specification with annual data from 1990 to the third quarter of 2014 without considering airlines that enterer in database after the
first quarter of 2009 excluding from treatment group the top 10™ percentile in terms of long-term debt and using the number of routes as dependent variable.

) ) 3 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Th_shock 206.2%** 184 4+ 102.3** 108.1** 118.5%** 119.8%+*
(68.58) (44.37) (42.66) (42.51) (43.52) (43.48)
Tb -339.0%**
(29.26)
Shock 4.212
(56.89)
revenue_annual_shock -367.3
(243.5)
cash_annual_shock 52.36 75.76
(145.8) (145.3)
size_annual_shock 236.0*** 243.9***
(22.66) (22.76)
gdp_usa_annual_shock 11.65 15.61
(28.10) (28.00)
expenses_annual_shock 716.7*%** 347.9*%**
(238.8) (69.87)
profitability_annual_shock -298.0
(243.8)
airplane_occupation_annual_shock -325.0**
(129.0)
revenue_annual -486.2** -1.201e+06
(221.8) (1.552e+06)
cash_annual -80.92 -95.02
(120.2) (121.2)
size_annual 142.0*** 145.3***
(17.35) (17.412)
gdp_usa_annual 4912 8.894
(22.12) (22.24)
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Table 4.13 (cont.): DIiD results of specification with annual data from 1990 to the third quarter of 2014 without considering airlines that enterer in database after
the first quarter of 2009 excluding from treatment group the top 10t percentile in terms of long-term debt and using the number of routes as dependent

variable.
1) (2) 3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 622.9%** 1.201e+06
(221.5) (1.552e+06)
profitability_annual 1.201e+06
(1.552e+06)
airplane_occupation_annual -321.6*
(175.3)
Constant 511.3*** 513.8*** -2,692%** -2,638*** -1,374%* -1,261%**
(25.97) (49.85) (343.5) (342.5) (264.5) (272.4)
Observations 629 629 603 603 621 621
R-squared 0.058 0.110 0.273 0.281 0.218 0.224
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 43 42 42 43 43
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005’ * p<01



71

Differently from results shown in Table 4.11, all specifications that exclude the top 10%
percentile from the treatment group are significant, which indicates that airlines with a
great amount of debt did not increase their risk at the same level observed by the airline
with more debt than average and not included in top 10™ percentile. The results are
stable, as shown in Table 4.14, in which the dependent variable is the number of routes

normalized for size.
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Table 4.14: DiD results of specification with annual data from 1990 to the third quarter of 2014 without considering airlines that enterer in database after the first
guarter of 2009 excluding from treatment group the top 10t percentile in terms of long-term debt and using the number of routes over size as dependent variable.

) ) 3 4) (5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
Th_shock 14.61%* 13.40%** 8.396*** 8.654*** 9.490%** 9.5271%*x
(4.323) (2.757) (2.645) (2.643) (2.714) (2.716)
Tb -20.19%**
(1.837)
shock 0.0708
(3.355)
revenue_annual_shock -23.61
(15.09)
cash_annual_shock 4.125 5.154
(9.035) (9.035)
size_annual_shock 14.73%* 15.08***
(1.405) (1.415)
gdp_usa_annual_shock 0.598 0.772
(1.742) (1.7412)
expenses_annual_shock 44,77+ 21.10***
(14.81) (4.344)
profitability_annual_shock -20.56
(15.16)
airplane_occupation_annual_shock -14.29*
(8.018)
revenue_annual -29.23** -75,034
(13.83) (96,946)
cash_annual -3.964 -4.817
(7.496) (7.570)
size_annual 8.574*** 8.717***
(1.082) (2.087)
gdp_usa_annual 0.365 0.506

(1.379) (1.389)



73

Table 4.14 (cont.): DiD results of specification with annual data from 1990 to the third quarter of 2014 without considering airlines that enterer in database after
the first quarter of 2009 excluding from treatment group the top 10™ percentile in terms of long-term debt and using the number of routes over size as

dependent variable.

VARIABLES

1)

routes/size

)

routes/size

®)

routes/size

(4)

routes/size

()

routes/size

6

routes/size

expenses_annual
profitability_annual
airplane_occupation_annual

Constant

Observations

R-squared

Airline FE

Time FE

Number of airline_id

Controls Pre

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

33.02%
(1.557)

629
0.056
No
No

No

35.07%*
(3.097)

629
0.127
Yes
Yes
43
No

-164.2%
(21.29)

603
0.289
Yes
Yes
42
Yes

-161.8%*
(21.29)

603
0.293
Yes
Yes
42
Yes

36.96%**
(13.81)

-78.92%**
(16.49)

621
0.227
Yes
Yes
43
No

75,042
(96,947)
75,009
(96,947)
-12.63
(10.95)
-74.69%*
(17.01)

621
0.230
Yes
Yes
43
No
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With a similar approach used in the previous section, we proceed with a specification
with lagged control variables, using several different combinations of control variables,

dependent variables, and period, as follows in Table 4.15.
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Table 4.15: DID results of annual data using lagged controls and varying dependent variable.

(1) 2 €) (4) (5) (6) (1) (8)
VARIABLES number of number  of routes/size routes/size number of number  of routes/size routes/size
routes routes routes routes
T_shock 86.01** 85.90** 6.108** 6.237** 109.9%** 107.9** 8.819*** 8.875***
(38.99) (39.49) (2.415) (2.450) (41.84) (42.36) (2.591) (2.630)
L.revenue_annual -417.8* -1.286e+06 -26.87** -83,448 -375.1* -1.142e+06 -23.34* -79,594
(215.6) (1.685e+06) (13.36) (104,539) (226.4) (1.653e+06) (14.02) (102,657)
L.cash_size_annual -33.57 -40.84 -1.702 -2.302 -43.93 -37.20 -2.537 -2.489
(116.3) (117.7) (7.207) (7.299) (131.0) (132.6) (8.112) (8.235)
L.size_annual 124.0%** 124 9% 7.128*** 7.167*** 137.8%** 143.6%** 8.172*** 8.435***
(17.02) (17.11) (1.055) (1.062) (19.50) (19.68) (2.207) (1.222)
gdp_usa_annual 7.698 8.536 0.459 0.457 13.81 16.30 0.943 1.023
(25.67) (25.79) (1.590) (1.600) (25.71) (25.78) (1.592) (1.601)
L.expenses_annual 500.8** 1.286e+06  30.07** 83,452 453.1** 1.143e+06 26.31* 79,597
(215.6) (1.685e+06) (13.35) (104,540) (225.2) (1.653e+06) (13.95) (102,658)
L.profitability_annual 1.285e+06 83,425 1.142e+06 79,576
(1.685e+06) (104,540) (1.653e+06) (102,659)
L.airplane_occupation_annual -332.3* -11.59 -501.7** -22.32*
(198.7) (12.33) (206.7) (12.83)
Constant -1,132%** -967.7%** -58.64*** -53.00*** -1,337*** -1,152%** ~T4.77%* -66.55%**
(268.1) (288.2) (16.61) (17.88) (297.7) (309.3) (18.44) (19.20)
Observations 683 678 683 678 568 563 568 563
R-squared 0.254 0.258 0.250 0.252 0.207 0.217 0.220 0.225
Number of airline_id 48 47 48 47 43 42 43 42
Airline FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Pre No No No No No No No No

Standard errors in parentheses
#% n<0.01, ** p<0.05, * p<0.1

Dependent variable Number of routes in columns 1, 2, 5, and 6 and routes/size in columns 3, 4, 7, and 8. Columns 1 to 4 represent results using the entire
database (from 1990 to 2018), columns 5 to 8 represent results using the database only until the third quarter of 2014 and without considering airlines that
enterer in database after the first quarter of 2009.
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The results with lagged variables show that in all specifications the coefficient of the
Diff-in-Diff interaction is positive and significant at a level of significance of, at least,
5%.
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Table 4.16: DiD results using lagged controls and varying dependent variable excluding from treatment group airlines in top 10t percentile of long term debt.

(1) 2 €) (4) (5) (6) (1) (8)
VARIABLES number of number - of routes/size routes/size number of number - of routes/size routes/size
routes routes routes routes
Th_shock 77.52% 77.74% 5.592** 5.605** 109.6** 110.1** 8.824*** 8.844***
(42.66) (42.77) (2.643) (2.655) (46.25) (46.27) (2.867) (2.878)
L.revenue_annual -401.4* -918,978 -25.66* -58,272 -326.3 -689,226 -19.40 -45,457
(216.6) (1.678e+06) (13.42) (104,369) (229.1) (1.645e+06) (14.20) (102,521)
L.cash_size_annual -48.63 -51.89 -2.754 -3.049 -66.39 -52.25 -4.336 -3.619
(116.0) (117.5) (7.186) (7.296) (130.5) (132.3) (8.086) (8.223)
L.size_annual 123.3** 124 1% 7.074%** 7.094*** 134.9%**  140.9*** 7.939*** 8.176***
(17.11) (17.19) (1.060) (1.065) (19.66) (19.82) (1.219) (1.230)
L.gdp_usa_annual -0.168 -0.391
1.774) (1.978)
L.expenses_annual 490.2** 919,064 29.29** 58,276 411.9* 689,303 22.98 45,461
(216.3) (1.678e+06) (13.40) (104,370) (227.6) (1.645e+06) (14.11) (102,523)
L.profitability_annual 918,656 58,250 689,011 45,442
(1.678e+06) (104,370) (1.645e+06) (102,523)
L.airplane_occupation_annual -350.9* -12.69 -525.1** -23.53*
(198.8) (12.44) (206.7) (12.97)
gdp_usa_annual 7.184 8.529 0.422 12.92 16.13 0.872
(25.71) (25.82) (1.593) (25.74) (25.80) (1.595)
Constant -1,120%**  -945,9%** -57.74*%*  -48.50***  -1,294*** -1,101*** -71.31%* .55 87***
(269.1) (289.3) (16.67) (17.49) (299.6) (311.2) (18.57) (19.47)
Observations 683 678 683 678 568 563 568 563
R-squared 0.252 0.256 0.248 0.249 0.205 0.215 0.217 0.221
Number of airline_id 48 47 48 47 43 42 43 42
Airline FE Yes Yes Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Controls Pre No No No No No No No No

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Dependent variable Number of routes in columns 1, 2, 5, and 6 and routes/size in columns 3, 4, 7, and 8. Columns 1 to 4 represent results using the entire
database, columns 5 to 8 represent results using the database only until the third quarter of 2014 and without considering airlines that enterer in database after
the first quarter of 2009.
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The results using lagged variables and excluding from treatment group airlines in the
top 10" percentile of long-term debt are still positive and significant, indicating the
robustness of results according to the hypothesis that during the shock the airlines with
more debt than average increase their risk in comparison with the control group. With
lagged variables is not possible to identify a significant difference from results obtained

with and without the top 10" percentile in the treatment group.

In this section we present the results of several specifications, using quarterly and
annual databases, lagged, interacted and contemporaneous controls, time, and airline
fixed effects, excluding the most indebted airlines from the treatment group and
different combinations of those variations. As revealed in the presented results, the
observed significant effect for the interaction coefficient, which is the most relevant
indicator in Diff-in-Diff regressions, is present in almost every specification. For the few
results that did not show the positive effect (increase in the risk of treatment group
during the shock), once we excluded the top 10™ percentile from the treatment group
the results were positive and significant.

In the next section, the main objective is to address the possible reverse causality
influence in results, since a feasible explanation for the positive results is that airlines
issue debt to increase the number of routes, so the increase in the number of routes

could be a simple mechanical result of a previous increase in debt.
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5. Investigation of possible reverse causality

As mentioned in the previous section, an important concern relates to the possibility
that, in general, airlines could increase debt to, after that, increase its number of routes.
If this is true, when splitting the sample into two groups (more debt than average and
less debt than average), we would have one group that issued more debt to increase
the number of routes and the other that did not proceed in this way. However, this

would not indicate the risk-shifting behavior.

If the hypothesis of reverse causality is true, we can expect, using regression analysis,
that the level of debt would be correlated with the number of routes. To evaluate this

hypothesis, we show the results of this analysis below.

Table 5.1: Regressions evaluating the relation of several variables with the number of routes.

1 ) ©) (4) ®)

VARIABLES number of number of number of number of number of
routes routes routes routes routes
It_debt -370.8*** -220.4%** -154.2** -163.0*** -58.18
(31.81) (27.73) (61.69) (28.85) (56.38)
Profitability -25,182%** 10,792%** 2,420 3,440 -1,162
(657.5) (1,239) (11,448) (7,334) (16,251)
revenue 24,794*** -10,901%*=* -2,676 -3,550 931.7
(666.8) (1,248) (11,374) (7,334) (16,191)
airplane_occupation 544 1*** -490.4*** -186.6 -632.6*** -197.6
(86.47) (58.11) (327.3) (66.76) (412.4)
cash -763.3*** -401.5%** -240.6 -258.4%** -149.2
(96.35) (56.09) (159.3) (55.43) (153.7)
expenses -25,290*** 11,318** 2,759 4,001 -810.3
(649.1) (1,260) (11,358) (7,337) (16,231)
size 230.4%** 128.3%** 238.7*** 127.9%**
(4.925) (47.00) (5.536) (40.09)
GDP_USA 0.404 1.447 12.00
(2.145) (1.810) (10.45)
Constant 373.4%** -2,393%** -1,138* -2,441%* -1,154%*
(84.22) (68.33) (656.8) (63.23) (386.8)
Observations 2,783 2,781 2,781 2,781 2,781
R-squared 0.166 0.625 0.150 0.647 0.236
Airline FE No No Yes No Yes
Time FE No No No Yes Yes
Number of airlines 52 52

Robust standard errors in parentheses
* n<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
All results with quarterly data.
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The results in different specifications vary significantly, but the variable of interest
(It_debt) is negative in four specifications and not significantly different from zero in
one, which goes against the hypothesis that airlines issue debt to increase the number
of routes. The expected result, if that hypothesis were true, is a positive result for long-
term debt, which would indicate that the issue of debt was related to the number of
routes. Since these results were obtained with quarterly data, to mitigate the
seasonality influence we conducted a similar approach with annual data, as presented
below.

Table 5.2: Regressions evaluating the relation of several variables with the number of routes with

annual data.
(1) (2) 3) (4) (5)
VARIABLES number of number of number of number of number of
routes routes routes routes routes
It_debt_annual -391.4*** -167.0*** -133.2** -115.2** -45.13
(52.59) (53.94) (61.16) (54.79) (52.62)
size_annual 225.3%+* 132 5% 231.1%** 132, 5%+
(10.58) (46.87) (11.25) (40.16)
profitability_annual -6.004e+06*** 302,238 557,407 -891.6*** 1.463e+06
(1.087e+06)  (724,052) (676,609) (212.7) (1.227e+06)
revenue_annual 6.004e+06*** -302,743 -557,997 424 5% -1.463e+06
(1.087e+06)  (724,075) (676,658) (69.70) (1.227e+06)
airplane_occupation_annual = 379.2** -401.2%** -205.9 -541 1%** -203.2
(279.7) (132.5) (384.0) (175.4) (449.2)
cash_annual -725.6%** -393.5%** -198.1 -248.3** -115.7
(143.3) (112.3) (187.0) (108.8) (186.1)
expenses_annual -6.004e+06*** 303,148 558,083 1.464e+06
(1.087e+06)  (724,140) (676,739) (1.227e+06)
gdp_usa_annual 4.344 3.927 28.52 3.803
(5.900) (2.969) (23.52) (17.30)
Constant 526.7*** -2,410%** -1,204* -2,528%** -1,120%**
(132.1) (164.7) (627.0) (183.0) (391.6)
Observations 741 741 741 741 741
R-squared 0.207 0.620 0.167 0.639 0.254
Number of airline_id 48 48
Airline FE Yes No Yes
Time FE No Yes Yes

Robust standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.

The results using annual data are in line with those obtained with quarterly data,
without the observation of a positive relation of long-term debt and number of routes.
To analyze this alternative hypothesis with consistency, we also conducted the same

approach used for Table 5.1 but using as the dependent variable the variation in the



81

number of routes, calculated as the difference of the number of routes from one
observation versus the last divided by the number of routes operated in the last period.

The results using this approach are presented in Table 5.3.



Table 5.3: Regressions evaluating the relation of several variables with the variation in number of routes with quarterly data.

VARIABLES var_num_routes var_num_routes var_num_routes var_num_routes var_num_routes
It_debt 0.0129 0.00966 -0.000686 0.00211 -0.0194
(0.0223) (0.0239) (0.0343) (0.0252) (0.0402)
profitability -1.863*** -4.576%** -286.2** -5.188 -229.4
(0.598) (1.567) (116.7) (3.459) (146.2)
revenue 1.867*** 4,552 286.3** 5.109 229.5
(0.609) (1.542) (116.7) (3.460) (146.2)
airplane_occupation -0.0456 0.0193 -0.0566 0.0206 -0.151
(0.0685) (0.0533) (0.0662) (0.0728) (0.154)
cash 0.112** 0.0945* 0.119 0.0792 0.101
(0.0512) (0.0531) (0.0733) (0.0542) (0.0751)
expenses -1.859*** -4.595%** -286.3** -5.159 -229.5
(0.607) (1.581) (116.8) (3.465) (146.2)
size -0.0116* -0.00464 -0.0121* -0.00753
(0.00628) (0.0153) (0.00665) (0.0170)
GDP_USA 0.00653*** 0.00568*** 0.00722
(0.00242) (0.00145) (0.00479)
Constant 0.0460 0.148 0.0961 0.188 0.205
(0.0568) (0.113) (0.188) (0.122) (0.275)
Observations 2,744 2,742 2,742 2,742 2,742
R-squared 0.002 0.010 0.009 0.059 0.066
Airline FE Yes No Yes
Time FE No Yes Yes
Number of airlines 51 51
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Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
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Since the variation of the total number of routes is very volatile from quarter to quarter,
as expected, the results obtained are mixed. The most relevant analysis in this section
is related to the relation of long-term debt with the dependent variable. The alternative
hypothesis of reverse causality, by this approach, is once again not proved. To mitigate
the caveat of analyzing quarterly data in a seasonal database, we present in Table 5.4

the results of the same specification using annualized data.



Table 5.4: Regressions evaluating the relation of several variables with the variation in number of routes with annual data.

1) (2) (3) 4) (5)
VARIABLES var_num_routes var_num_routes var_num_routes var_num_routes var_num_routes
It_debt_annual 0.0966 0.0761 0.0449 0.0353 -0.0690
(0.0808) (0.0908) (0.133) (0.0902) (0.150)
size_annual -0.0335 0.0110 -0.0398 0.00493
(0.0236) (0.0548) (0.0252) (0.0686)
profitability_annual 1.059** 1.012* 1.333%+* 0.930
(0.537) (0.541) (0.478) (0.577)
revenue_annual -0.0364 1.375%+*
(0.196) (0.478)
airplane_occupation_annual -0.279 -0.0915 -0.512 0.144 -0.426
(0.277) (0.223) (0.319) (0.373) (0.622)
cash_annual 0.514** 0.467** 0.723** 0.344 0.616*
(0.225) (0.228) (0.347) (0.220) (0.309)
expenses_annual 0.156 -0.00392 0.193 -1.210**
(0.102) (0.182) (0.174) (0.453)
gdp_usa_annual 0.0145 0.0123* -0.0243 0.0140
(0.00936) (0.00688) (0.0893) (0.0998)
Constant 0.202 0.519 0.152 0.639 0.223
(0.231) (0.464) (0.670) (0.678) (1.246)
Observations 693 693 693 693 693
R-squared 0.018 0.026 0.056 0.057 0.100
Number of airlines 47 47
Airline FE Yes No Yes
Time FE No Yes Yes

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
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The analysis using annual data also did not provide any indications that airlines with
more debt increase their number of routes. We present the results using lagged
variables for quarterly and annual data in Table 5.5, Table 5.6, Table 5.7, andTable
5.8 to analyze this possible issue more extensively.

Table 5.5:Regressions evaluating the relation of several lagged variables with the number of routes.

(1) (2) 3) (4) (5)
VARIABLES number of number of number of number of number of
routes routes routes routes routes
It debt t 1 -391.6*** -226.6*** -162.2** -169.8 -60.29
(33.49) (28.32) (63.64) 0) (57.97)
profitability_t_1 -33,454 -168,305 384,387*** 69,308 516,673*
(272,449) (130,207) (128,212) 0) (297,039)
revenue_t 1 33,058 168,228 -384,631**  -69,383 -516,883*
(272,496) (130,348) (128,312) 0) (297,029)
airplane_occupation_t_1 534.8*** -510.8*** -232.6 -786.8 -322.6
(87.44) (59.06) (335.6) ©) (485.7)
cash t 1 -756.5%** -387.6%** -223.5 -241.3 -139.7
(92.30) (57.01) (158.8) (0) (156.9)
expenses_t 1 -33,583 -167,799 384,725** 69,851 517,018*
(272,611) (130,361) (128,349) (0) (297,087)
size t 1 234.0%** 134.1%** 243.4 130.0%**
(5.046) (49.52) 0) (41.06)
GDP_USA 0.483 1.438 14.18
(2.172) (1.432) (14.02)
Constant 397.1%** -2,431%** -1,187* -2,400 -1,082***
(83.82) (70.82) (685.1) 0) (363.8)
Observations 2,726 2,725 2,725 2,725 2,725
R-squared 0.174 0.629 0.153 0.651 0.238
Airline FE Yes No Yes
Time FE No Yes Yes
Number of airlines 50 50

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
All results with quarterly data.
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Table 5.6: Regressions evaluating the relation of several lagged variables with the number of routes

with annual data.

1) (2 3) 4) (5)
VARIABLES number of number of number of number of number of
routes routes routes routes routes
It_debt_annual_t 1 -431.5%* -178.2%** -152.9** -133.6**  -57.17
(59.09) (61.48) (71.30) (67.58) (65.95)
size_annual_t 1 227 .4xxx 128.4** 234.8*=*  121.2**
(13.72) (56.95) (14.71) (48.29)
profitability_annual_t_1 -6.435e+06*** -620.0** 240,051 -664.4** 1.323e+06
(1.028e+06) (289.3) (1.175e+06) (309.6) (1.695e+06)
revenue_annual_t 1 6.435e+06***  398.2*** -240,460 421 5%+ -1.323e+06
(1.028e+06) (101.0) (1.175e+06) (108.9) (1.695e+06)
airplane_occupation_annual_t 1 434.4** -325.8** -157.4 -560.5%**  -362.2
(185.2) (136.4) (395.5) (175.1) (573.4)
cash_annual_t_1 -T47 8% -423.8%** -185.6 -284.4**  -119.8
(154.3) (120.8) (188.7) (118.1) (193.1)
expenses_annual_t 1 -6.436e+06*** 240,501 1.323e+06
(1.028e+06) (1.175e+06) (1.695e+06)
gdp_usa_annual 4.633 6.198** 42.24 5.815
(6.397) (2.735) (32.53) (17.46)
Constant 521.6%** -2,483*** -1,167 -2,616***  -870.1*
(132.0) (213.3) (732.1) (285.6) (458.5)
Observations 692 692 692 692 692
R-squared 0.226 0.622 0.168 0.641 0.246
Number of airlines 47 47
Airline FE Yes No Yes
Time FE No Yes Yes

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.



Table 5.7: Regressions evaluating the relation of several lagged variables with the variation in number of routes with quarterly data.

1) (2 3) 4) (5)
VARIABLES var_num_routes var_num_routes var_num_routes var_num_routes var_num_routes
It debt_ t 1 0.0119 0.0133 -0.00706 0.00627 -0.0210
(0.0196) (0.0193) (0.0353) (0.0201) (0.0423)
profitability _t 1 1,165+ 1,233*** 984.8*** 1,184*** 941.7%**
(106.1) (91.39) (90.41) (101.4) (99.43)
revenue_t 1 -1,165%** -1,233%** -084.7*** -1,184** -941.6%**
(106.1) (91.47) (90.47) (101.5) (99.44)
airplane_occupation_t 1 -0.0147 0.0435 -0.0278 0.135 0.0264
(0.0437) (0.0472) (0.0906) (0.0907) (0.289)
cash_ t 1 0.105* 0.106* 0.149** 0.0801 0.121*
(0.0578) (0.0551) (0.0654) (0.0513) (0.0576)
expenses_t_1 1,165+ 1,233*** 984.7*+* 1,184*** 941.6%**
(106.2) (91.48) (90.49) (101.5) (99.43)
size t 1 -0.00810** -0.0176* -0.00982*** -0.0253
(0.00320) (0.0103) (0.00354) (0.0159)
GDP_USA 0.00394*** 0.00372*** 0.00789
(0.00107) (0.00102) (0.00725)
Constant 0.0241 0.0787* 0.266* 0.0589 0.335
(0.0333) (0.0464) (0.152) (0.0607) (0.370)
Observations 2,722 2,721 2,721 2,721 2,721
R-squared 0.009 0.021 0.020 0.077 0.079
Airline FE Yes No Yes
Time FE No Yes Yes
Number of airlines 50 50

Robust standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
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Table 5.8: Regressions evaluating the relation of several lagged variables with the variation in number of routes with annual data.

VARIABLES

1)

var_num_routes var_num_routes var_num_routes var_num_routes

)

®3)

(4)

©)

var_num_routes

It_debt_annual_t 1
size_annual_t_1
profitability_annual_t 1
revenue_annual_t 1
airplane_occupation_annual_t_1
cash_annual_t 1
expenses_annual_t 1
gdp_usa_annual
Constant

Observations
R-squared

Number of airline_id

Airline FE
Time FE

0.135
(0.154)

5,337%*
(1,859)
-5,336%*
(1,859)
-0.202
(0.282)
0.319
(0.208)
5,336
(1,859)

0.155
(0.230)

692
0.011

Robust standard errors in parentheses

*k 0<0.01, ** p<0.05, * p<0.1

0.0694
(0.158)
-0.0663**
(0.0285)
0.335
(0.745)
-0.199
(0.199)
0.127
(0.243)
0.239
(0.220)

0.0188*
(0.00951)
0.865*
(0.483)

692
0.036

0.210
(0.232)
-0.164%+
(0.0521)
-187.0
(2,455)
187.5
(2,454)
0.353
(0.298)
0.385*
(0.209)
-187.7
(2,454)
0.0102
(0.00641)
2.036%**
(0.674)

692
0.085
47
Yes
No

0.0583
(0.158)
-0.0742%
(0.0290)
0.308
(0.734)
-0.202
(0.194)
0.692
(0.468)
0.100
(0.245)

-0.0577
(0.0962)
0.930
(0.637)

692
0.073

No
Yes

0.156
(0.266)
-0.202%+
(0.0663)
-1,181
(2,170)
1,182
(2,170)
0.0178
(1.005)
0.331
(0.211)
-1,182
(2,170)
-0.0377
(0.108)
2.924*
(1.340)

692
0.131
47
Yes
Yes

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
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As mentioned previously in the document, several variables have a significant number
of outliers, so we proceed with the same approach used for the regressions in this
section, but with the winsorization at 95% of the variables that present outliers, as
presented below:
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Table 5.9: Regressions evaluating the relation of several variables with the number of routes with

quarterly data.

1) (2 3) 4) (5)
VARIABLES number of number of number of number of number of
routes routes routes routes routes
It_debt w -492.6%** -301.9%** -241.0%** -221.1%** -114.1
(36.25) (25.34) (70.12) (26.21) (68.94)
profitability_w 126.4 70.20 -487.0 -22.03 -567.2
(368.3) (278.0) (356.8) (287.8) (374.0)
revenue_w -457 .9*** -295.3* -217.3 -239.8 -160.2
(177.6) (164.9) (159.9) (175.3) (151.6)
airplane_occupation_w 531.5%** -475.7%* -155.1 -758.4*** -215.8
(89.04) (65.98) (329.4) (81.27) (433.9)
cash_w -989.6*** -570.4*** -347.0* -365.2%** -205.6
(90.50) (64.22) (181.0) (63.40) (172.0)
expenses_w -411.0%* 794.8%** 310.5 810.8*** 319.7*
(174.5) (167.3) (203.3) (178.3) (164.7)
size_w 239.4%*x 134.4%* 252.6%** 137.1%**
(5.256) (48.00) (6.118) (41.68)
GDP_USA -0.222 1.532 11.25
(2.143) (1.693) (9.981)
Constant 505.2*** -2,508*** -1,215* 2,544 -1,258***
(63.83) (75.15) (682.1) (69.47) (380.1)
Observations 2,783 2,781 2,781 2,781 2,781
R-squared 0.230 0.630 0.167 0.654 0.251
Controls Yes Yes
Macro control No Yes
Winsor Yes Yes Yes Yes Yes
Airline FE Yes No Yes
Time FE No Yes Yes
Number of airline_id 52 52

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01
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Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.

All results with winsorized variables at 95% level.
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Table 5.10: Regressions evaluating the relation of several variables with the number of routes with

annual data.
1) (2 3) 4) (5)
VARIABLES number of number of number of number of number of
routes routes routes routes routes
It_debt_annual_w -559.6*** 0.187* -248.6%** 0.153 -255.4%**
(70.73) (0.0901) (49.21) (0.107) (76.45)
size_annual_w 249, 7%+ -0.0423 147 4%
(11.69) (0.0340) (50.08)
profitability_annual_w 547.8 -0.312 -142.9 -0.324 -678.3
(749.2) (2.729) (668.1) (2.755) (538.4)
revenue_annual_w -1,295%** 1.822 -209.9 1.595 -459.7
(478.0) 1.772) (585.2) (1.819) (314.4)
airplane_occupation_annual_w 382.3* -0.378 -444 9*** -0.165 -221.2
(190.8) (0.306) (142.9) (0.225) (373.7)
cash_annual_w -850.3*** 0.614** -589.7*** 0.578** -349.6*
(168.9) (0.288) (126.9) (0.289) (205.7)
expenses_annual_w 194.3 -1.557 864.2 -1.634 575.4*
(457.2) (1.664) (584.1) (1.697) (318.0)
gdp_usa_annual 2.444 0.0141 4.342
(5.873) (0.00971) (2.667)
Constant 669.4*** 0.223 -2,731%* 0.679 -1,364*
(139.1) (0.261) (178.5) (0.643) (706.8)
Observations 741 693 741 693 741
R-squared 0.273 0.024 0.638 0.033 0.194
Controls Yes Yes Yes Yes
Macro control No No Yes Yes
Winsor Yes Yes Yes Yes Yes
Number of airline_id 48
Airline FE Yes
Time FE No

Robust standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.

All results with winsorized variables at 95% level.



Table 5.11: Regressions evaluating the relation of several variables with the variation in number of routes with quarterly data.

(1) (2) 3) 4) (5)
VARIABLES var_num_routes var_num_routes var_num_routes var_num_routes var_num_routes
It_debt_w 0.0343 0.0308 0.0372 0.0210 0.0185
(0.0243) (0.0262) (0.0298) (0.0281) (0.0344)
profitability_w 0.419 0.366 0.166 0.278 0.148
(0.469) (0.477) (0.435) (0.478) (0.415)
revenue_w -0.170 -0.173 0.0700 -0.186 0.0450
(0.373) (0.375) (0.379) (0.367) (0.355)
airplane_occupation_w -0.0458 0.0171 -0.0485 0.0297 -0.161
(0.0763) (0.0540) (0.0749) (0.0822) (0.181)
cash_w 0.119* 0.102* 0.136* 0.0830 0.115
(0.0605) (0.0608) (0.0752) (0.0626) (0.0843)
expenses_w 0.200 0.140 -0.0244 0.143 -0.0139
(0.372) (0.378) (0.348) (0.370) (0.326)
size_w -0.0111 -0.00577 -0.0119 -0.00989
(0.00736) (0.0159) (0.00784) (0.0173)
GDP_USA 0.00649*** 0.00560*** 0.00725
(0.00244) (0.00145) (0.00513)
Constant 0.0333 0.131 0.0863 0.169 0.224
(0.0664) (0.137) (0.192) (0.146) (0.287)
Observations 2,744 2,742 2,742 2,742 2,742
R-squared 0.004 0.010 0.010 0.059 0.066
Controls Yes Yes
Macro control No Yes
Winsor Yes Yes Yes Yes Yes
Airline FE Yes No Yes
Time FE No Yes Yes
Number of airline_id 51 51

Robust standard errors in parentheses
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*k n<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data. All results with winsorized variables at 95% level.



Table 5.12: Regressions evaluating the relation of several variables with the variation in number of routes with annual data.

(1) (2) 3) (4) (5)
VARIABLES var_num_routes var_num_routes var_num_routes var_num_routes var_num_routes
It_debt_annual_w 0.215* -161. 7% 0.0937 -118.9* 0.0991
(0.121) (50.65) (0.105) (69.88) (0.141)
size_annual_w -0.00224 262.2%** -0.0513 152, 7% -0.0289
(0.0671) (13.09) (0.0366) (44.24) (0.0814)
profitability_annual_w -1.132 -262.2 -0.377 -583.4 -1.176
(2.347) (596.1) (2.931) (502.1) (2.313)
revenue_annual_w 2.858 4.202 1.510 -380.3 3.109
(2.355) (504.9) (1.937) (288.8) (2.300)
airplane_occupation_annual_w -0.526 -748.5%** 0.0368 -244.7 -0.739
(0.351) (187.1) (0.441) (455.5) (0.768)
cash_annual_w 0.975** -379.0%* 0.417 -191.6 0.790*
(0.429) (122.9) (0.285) (199.2) (0.393)
expenses_annual_w -2.472 740.2 -1.630 610.0** -2.817
(2.069) (503.5) (1.785) (272.4) (2.060)
gdp_usa_annual 0.0114 24.78 -0.0208 4.650 0.0103
(0.00683) (26.34) (0.0883) (16.70) (0.101)
Constant 0.253 -2,846*** 0.861 -1,371%** 0.785
(0.855) (204.0) (0.828) (471.2) (1.514)
Observations 693 741 693 741 693
R-squared 0.077 0.660 0.063 0.274 0.116
Controls
Macro control
Winsor Yes Yes Yes Yes Yes
Number of airline_id 47 48 47
Airline FE Yes No No Yes Yes
Time FE No Yes Yes Yes Yes
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Robust standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data. All results with winsorized variables at 95% level.



95

Table 5.13: Regressions evaluating the relation of several lagged variables with the number of routes
with quarterly data.

VARIABLES number of number of number of number of number of

routes routes routes routes routes
It debt w t 1 -511.7*** -306.3*** -248.4%** -228.2%** -118.8*
(37.00) (25.52) (71.63) (26.66) (70.31)
profitability w_t 1 115.9 180.4 -423.7 128.2 -466.4
(379.0) (278.5) (370.8) (285.4) (384.2)
revenue_w_t 1 -401.8** -296.3* -236.0 -270.6 -209.3
(175.9) (165.7) (157.9) (170.2) (152.3)
airplane_occupation_t_1 535.1%** -501.8*** -200.5 -823.9%** -286.5
(89.74) (66.52) (335.9) (81.13) (466.3)
cash w_ t 1 -992 . 4%** -545 4%** -311.9*% -343.4%** -183.0
(92.55) (64.94) (178.9) (64.03) (171.9)
expenses_ w_ t 1 -479.6%** 814.0%** 341.4 862.2%** 379.4**
(172.6) (168.4) (210.8) (174.1) (188.2)
size w_ t 1 243.3%** 140.4%** 257.5%** 139.6%**
(5.380) (50.59) (6.196) (43.49)
GDP_USA -0.141 1.639 14,51
(2.154) (1.371) (13.25)
Constant 516.1%** -2,549%** -1,268* -2,571%* -1,229%**
(64.25) (76.89) (709.0) (70.87) (383.8)
Observations 2,726 2,725 2,725 2,725 2,725
R-squared 0.233 0.633 0.170 0.658 0.253
Controls Yes Yes
Macro control No Yes
Winsor Yes Yes Yes Yes Yes
Airline FE Yes No Yes
Time FE No Yes Yes
Number of airline_id 50 50

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
All results with winsorized variables at 95% level.



96

Table 5.14: Regressions evaluating the relation of several lagged variables with the number of routes

with annual data.

(1) (2) (3) (4) (5)
VARIABLES number of number of number of number of number of
routes routes routes routes routes
It_debt_annual_w_t 1 -623.5%** -239.0*** -285.5%** -161.0%** -148.8*
(74.28) (49.25) (78.64) (52.02) (74.02)
size_annual_w_t_1 259.3*** 160.2%** 274.5%** 160.4***
(12.14) (58.35) (13.63) (50.14)
profitability_annual_w_t 1 1,475* 595.4 -53.38 186.3 -4.484
(830.4) (827.5) (576.1) (816.4) (595.6)
revenue_annual_w_t 1 -1,786*** -413.1 -747.7 -10.63 -672.1
(565.3) (752.8) (503.6) (717.0) (530.7)
airplane_occupation_annual_w_t 1 476.0** -416.3%** -231.7 -867.0%** -432.6
(194.8) (148.3) (367.5) (194.8) (552.5)
cash_annual w t 1 -876.6%** -590.6*** -292.0 -378.7*%* -156.9
(183.8) (126.2) (204.0) (123.2) (198.6)
expenses_annual_w_t 1 633.1 1,142 888.9* 841.1 917.0*
(540.8) (743.9) (501.8) (704.7) (525.6)
gdp_usa_annual 2.220 6.545** 45.52 11.14
(6.404) (2.760) (37.04) (19.74)
Constant 647.0%** -2,902%** -1,539* -3,047*** -1,387**
(139.0) (189.2) (804.8) (257.8) (519.9)
Observations 692 692 692 692 692
R-squared 0.290 0.648 0.205 0.671 0.281
Controls Yes Yes
Macro control No Yes
Winsor Yes Yes Yes Yes Yes
Number of airline_id 47 47
Airline FE Yes No Yes
Time FE No Yes Yes
Robust standard errors in
parentheses

**k n<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data.
All results with winsorized variables at 95%



Table 5.15: Regressions evaluating the relation of several lagged variables with the variation in number of routes with quarterly data.

VARIABLES var_num_routes var_num_routes var_num_routes var_num_routes var_num_routes
It debt w t 1 0.0298 0.0265 0.0210 0.0164 0.00303
(0.0192) (0.0187) (0.0376) (0.0195) (0.0479)
profitability w_t 1 0.653 0.543 0.262 0.682 0.414
(0.466) (0.462) (0.509) (0.473) (0.511)
revenue_w_t 1 -0.356 -0.318 -0.103 -0.373 -0.145
(0.364) (0.362) (0.404) (0.368) (0.417)
airplane_occupation_t_1 0.00420 0.0505 -0.00969 0.153* 0.0495
(0.0443) (0.0467) (0.0784) (0.0913) (0.282)
cash w t 1 0.131** 0.119* 0.185** 0.0847 0.148*
(0.0663) (0.0643) (0.0813) (0.0612) (0.0802)
expenses_ w_t 1 0.386 0.305 0.0853 0.357 0.120
(0.360) (0.357) (0.424) (0.363) (0.441)
size w_ t 1 -0.00800** -0.0206* -0.0103*** -0.0265
(0.00330) (0.0113) (0.00383) (0.0170)
GDP_USA 0.00398*** 0.00384*** 0.00864
(0.00107) (0.000995) (0.00718)
Constant -0.00681 0.0664 0.284 0.0488 0.330
(0.0315) (0.0505) (0.172) (0.0631) (0.386)
Observations 2,722 2,721 2,721 2,721 2,721
R-squared 0.012 0.018 0.017 0.076 0.076
Controls Yes Yes
Macro control No Yes
Winsor Yes Yes Yes Yes Yes
Airline FE Yes No Yes
Time FE No Yes Yes
Number of airline_id 50 50

Robust standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data. All results with winsorized variables at 95% level.



Table 5.16: Regressions evaluating the relation of several lagged variables with the variation in number of routes with annual data.

1) (2) (3) (4) (5)
VARIABLES var_num_routes var_num_routes var_num_routes var_num_routes var_num_routes
It_debt_annual_w_t 1 0.0592 -0.0606 0.0942 -0.120 -0.0385
(0.121) (0.150) (0.181) (0.141) (0.217)
size_annual_w_t 1 -0.0928** -0.187*** -0.107** -0.231*%**
(0.0420) (0.0600) (0.0434) (0.0740)
profitability_annual_w_t_1 1.505 1.777 2.706 2.165 3.194
(1.803) (1.787) (2.408) (1.826) (2.273)
revenue_annual_w_t 1 -0.466 -1.024 -1.278 -1.424 -1.319
(1.314) (2.333) (1.251) (1.406) (1.226)
airplane_occupation_annual_w_t_1 -0.256 0.176 0.370 0.816 0.0104
(0.319) (0.270) (0.349) (0.533) (1.091)
cash_size_annual_w_t 1 0.398 0.286 0.456 0.0756 0.260
(0.252) (0.270) (0.312) (0.305) (0.283)
expenses_annual w t 1 0.594 0.481 0.878 0.800 0.742
(1.313) (1.286) (1.335) (1.350) (1.300)
gdp_usa_annual 0.0175* 0.00886 -0.0617 -0.0542
(0.00974) (0.00641) (0.0949) (0.112)
Constant 0.206 1.311* 2.434%+x 1.460* 3.531**
(0.263) (0.716) (0.804) (0.856) (1.463)
Observations 692 692 692 692 692
R-squared 0.009 0.044 0.088 0.083 0.143
Controls Yes Yes
Macro control No Yes
Winsor Yes Yes Yes Yes Yes
Number of airline_id 47 47
Airline FE Yes No Yes
Time FE No Yes Yes

Robust standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1

Columns 1 and 2 present results using simple regressions and columns 3, 4, and 5 using panel data. All results
winsorized variables at 95% level.
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The results obtained with the winsorization of the variables of interest did not
significantly affect the results, showing no indication that the reverse causality
hypothesis would be driving the results. In the next section, we present several
robustness tests, that also address the reverse causality hypothesis, but have the main
objective of evaluating if the observed results would also occur if other windows of time

were used as a shock.
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6. Placebo tests to verify results’ robustness.

In the previous sections, we analyzed the impact of two simultaneous exogenous
shocks (recession in previous quarters and continuous increase in fuel prices). By
multiples analysis and specifications, it was clear that airlines with more debt than

average just before the shock increased their number of routes comparatively to

airlines with less debt at the same time.

6.1.1. Empirical approach to testing the robustness of the results.

The last section, with regressions with and without panel approach, indicated that the
reverse causality problem is not present. Notwithstanding these results, to analyze the
robustness of results and to rule out the possibility of reverse causality we present, in
this section, an alternative approach. The idea is to proceed with the same approach

adopted in previous sections, but with different periods as “shock”, here called “test”.

We selected four distinct periods, as presented in
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Figure 6.1: Simulated periods of "shocks" used to analyze robustness of results. Periods called as
"test" one to four, indicating the time interval used in each simulation.
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The selected periods were not randomly assigned since the objective is to effectively
analyze if the results are robust. We selected periods of increase in fuel prices, but
with its occurrence not contemporary with the previous recession. Since the increases
in fuel prices are not preceded by the recession, it is less likely that more indebted
airlines were facing proximity to financial distress, so there will be no incentives to an

increase in the total number of routes operated by the treatment group.

The robustness tests, which the results are going to be presented in this section, can
be characterized as a stress test for the previous results, with two possible outcomes

with distant impacts:

i) If the interaction coefficient is positive and significant, this result would indicate

two possible situations:

a. The risk-shifting behavior is mostly related to the increase in fuel prices,
being necessary to implement other robustness tests, using periods in
which the prices decrease or were stable to verify the stability of results and

rule out reverse causality.

b. Indication of reverse causality, being verified that the result is driven by a
construction problem, so the positive impact would be verified
independently of the selected period. Airlines with more debt in to (before
shock) increase the number of routes more significantly from t1 to tn
compared to airlines with less debt.

i) If the interaction coefficient is not positive and significant, this indicates that we
can rule out reverse causality. This result would also indicate that the increase
in the number of routes by more indebted airlines after the recession and during

the increase in fuel prices suggests the presence of risk-shifting behavior.
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6.1.2. Results of placebo tests.

As a robustness test, we conducted all regressions presented in section 4 for the four
specifications (test 1 to test 4), with annualized data. In this section, we present the
results for regressions with annualized data, excluding observations of airlines that
entered the database after the beginning of simulated shock and excluding
observations after the end of the simulated shock. Overall results, using lagged
variables, without excluding observations and excluding from the treatment group the

top 10" percentile in terms of long-term debt are presented in the appendix.

The results for the robustness test using the simulated shock from 20052 to 201493
using the number of routes as the dependent variable are presented in Table 6.1 and

using the number of routes over size in Table 6.2.



Table 6.1: DiD results for simulated shock 1.

) 2 ®3) 4 ®) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Testl_shockT1l -95.35 -43.91 -116.2***  -99.43**  -48.03 -41.25
(78.63) (37.68) (34.93) (35.62) (36.23) (36.51)
Testl 161.3***
(56.00)
shockT1l 72.56
(59.25)
revenue_annual_shockT1 -116.4
(218.9)
cash_annual_shockT1 314.4* 445 8**=*
(154.7) (165.3)
size_annual_shockT1 252, 5% 250 2%
(26.46) (26.37)
gdp_usa_annual_shockT1 1.505 7.938
(28.18) (28.21)
expenses_annual_shockT1 450.8** 302.5%**
(207.8) (77.51)
profitability_annual_shockT1 31.12
(228.1)
airplane_occupation_annual_shockT1 -623.5**
(284.0)
revenue_annual -641.7**  -1.354e+06
(242.3) (1.630e+06)
cash_annual -129.6 -142.7
(129.2) (130.4)
size_annual 151.0***  154.0***
(18.66) (18.72)
gdp_usa_annual 4.441 7.558

(27.16)  (27.25)

Results were obtained using the annual database only until the third quarter of 2014 and without
considering airlines that entered the database after the first quarter of 2005. Shock test 1 (200592 to
2014q3) using the number of routes as the dependent variable.
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Table 6.1 (cont.): DID results for simulated shock 1.

1) (2) 3) (4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual T75.7%* 1.354e+06
(241.2) (1.630e+06)
profitability _annual 1.354e+06
(1.630e+06)
airplane_occupation_annual -312.2
(191.5)
Constant 400.6***  553.0***  -2,871** -2 525%* .1 471** -] 355%**
(38.57) (52.36) (384.2) (413.7) (296.7) (306.1)
Observations 577 577 518 518 569 569
R-squared 0.018 0.079 0.243 0.251 0.207 0.212
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airlines 35 34 34 35 35
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Results were obtained using the annual database only until the third quarter of 2014 and without
considering airlines that entered the database after the first quarter of 2005. Shock test 1 (200592 to

201493) using the number of routes as the dependent variable.
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Table 6.2: DiD additional results for simulated shock 1.

VARIABLES

@)

routes/size

)

routes/size

®)

routes/size

(4) () (6)

routes/size routes/size routes/size

Testl_shockT1

Testl

shockT1
revenue_annual_shockT1
cash_annual_shockT1
size_annual_shockT1
gdp_usa_annual_shockT1
expenses_annual_shockT1
profitability_annual_shockT1
airplane_occupation_annual_shockT1
revenue_annual
cash_size_annual
size_annual

gdp_usa_annual

-5.502
(4.685)
9.376%+
(3.372)
4.725
(3.556)

-2.775
(2.352)

-7.437%%
(2.155)

-8.849
(13.51)
26.07%*
(9.548)
15.99%+
(1.633)
0.240
(1.739)
28.89*
(12.82)

-6.629%*  -3.013 -2.793
(2.202) (2.268) (2.289)

32.40%%

(10.22)

15,87+

(1.631)

0.550

(1.745)

18.51%%

(4.793)

-1.749

(14.10)

-30.01*

(17.56)
-40.94%* 85,692
(15.17) (102,230)
-7.656 -8.554
(8.086) (8.175)
9.159%%  9.290%**
(1.168) (1.174)
0.260 0.350
(1.700) (1.709)

Results were obtained using the annual database only until the third quarter of 2014 and without considering
airlines that entered the database after the first quarter of 2005. Shock test 1 (200592 to 2014q3) using the
number of routes over size as dependent variable.
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Table 6.2 (cont.): DID additional results for simulated shock 1.

(1) (2) (3) 4) (5) (6)
VARIABLES routes/size routes/size routes/size routes/size routes/size routes/size
expenses_annual 48.32%** 85,700
(15.09) (102,231)
profitability _annual 85,656
(102,232)
airplane_occupation_annual -11.45
(12.01)
Constant 26.50%** 37.54%** -179.8***  -163.2***  -84.86***  -80.84***

(2.343) (3.268) (23.71) (25.58) (18.57) (19.20)

Observations 577 577 518 518 569 569
R-squared 0.017 0.085 0.263 0.268 0.207 0.210
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airlines 35 34 34 35 35
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Results using the annual database only until the third quarter of 2014 and without considering airlines that
entered the database after the first quarter of 2005. Shock test 1 (200592 to 20149g3) using the number
of routes over size as dependent variable.
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The results obtained in this simulation did not show any positive coefficients for the
interaction coefficient. On the contrary, specifications 3 and 4, using interacted controls
with variable shock, resulted in negative relation for the interaction of treatment and
shock. These results reinforce the indication of a robust result for the baseline

specification.

Baseline results of the other three robustness tests (Test2, Test3, and Test4) are
similar to results obtained in robustness test “Test1”, as presented in Table 6.3 to Table
6.8.



Table 6.3: DiD results for simulated shock 2.

1) 2 ®3) 4) 5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test2_shockT2 90.16 49.57 0.970 17.84 -42.31 -63.51*
(75.70) (40.42) (44.92) (45.16) (38.48) (38.42)
Test2 -342 5%+
(58.63)
shockT2 -81.63
(58.83)
revenue_annual_shockT2 236.2 422 7%**
(423.9) (100.1)
cash_annual_shockT2 7.631 271.6
(229.1) (253.1)
size_annual_shockT2 208.9%*  204.9%**
(36.38) (36.17)
gdp_usa_annual_shockT2 35.16* 36.10%**
(14.02) (13.93)
expenses_annual_shockT2 207.5
(432.5)
profitability_annual_shockT2 -257.5
(430.0)
airplane_occupation_annual_shockT2 -834.5**
(350.2)
revenue_annual -307.4
(229.4)
cash_annual 186.9 268.4**
(135.7) (135.8)
size_annual 211.0%**  219.7%**
(22.90) (22.71)
gdp_usa_annual -2.766 3.660
(26.63) (26.30)

Results were obtained using the annual database only until the third quarter of 2008 and without
considering airlines that entered the database after the third quarter of 2001. Shock test 2 (200194 to
2008qg3) using the number of routes as the dependent variable.
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Table 6.3 (cont.): DID results for simulated shock 2.

(1) (2) 3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 617.7%+* 297.3***
(224.4) (65.94)
profitability_annual -138.9
(231.3)
airplane_occupation_annual -688.9***
(202.2)
Constant 585.0%**  B47.8**  -2.471%* -1,970** -2,306** -2,069***
(43.10) (42.94) (511.5) (550.2) (345.3) (347.3)
Observations 411 411 386 385 403 403
R-squared 0.080 0.047 0.146 0.161 0.245 0.269
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of Airlines 30 29 28 29 29
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Results were obtained using the annual database only until the third quarter of 2008 and without
considering airlines that entered the database after the third quarter of 2001. Shock test 2 (200194 to
200893) using the number of routes as the dependent variable.



Table 6.4: DiD additional results for simulated shock 2

VARIABLES

@)

routes/size

)

routes/size

®)

routes/size

(6)

routes/size

Test2_shockT2

Test2

shockT2
revenue_annual_shockT2
cash_annual_shockT2
size_annual_shockT2
gdp_usa_annual_shockT2
expenses_annual_shockT2
profitability_annual_shockT2
airplane_occupation_annual_shockT2
revenue_annual
cash_annual

size_annual

gdp_usa_annual

5.681
(4.587)
-20.64%
(3.624)
-5.330
(3.497)

3.238
(2.534)

0.829
(2.789)

13.92
(26.32)
-0.203
(14.23)
12.83%+
(2.259)
2.466%*
(0.871)
14.17
(26.85)

(4) (5)

routes/size routes/size

1.864 -2.424

(2.805) (2.410)

26.80%**

(6.213)

16.00

(15.71)

12.58%**

(2.246)

2.523%**

(0.865)

-17.24

(26.70)

-51.22**

(21.75)
-20.89
(14.37)
14.39*
(8.496)
13.22%**
(1.434)
-0.320
(1.668)

-3.596
(2.415)

18.90**
(8.535)
13.70%+
(1.427)
0.0359
(1.653)

Results using the annual database only until the third quarter of 2008 and without considering airlines that
entered in database after the third quarter of 2001. Shock test 2 (200194 to 20089g3) using the number of
routes over size as dependent variable.
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Table 6.4 (cont.): DID additional results for simulated shock 2.

) 2 3 4) ®) (6)

VARIABLES routes/size routes/size routes/size routes/size routes/size routes/size
expenses_annual 39.92%* 18.31***
(14.05) (4.144)
profitability _annual -11.57
(14.54)

airplane_occupation_annual -38.10%**
(12.71)

Constant 37.54%** 36.70*** -150.5%*  -119.7%*  -141.3%*  -128.2%*

(2.599) (2.692) (31.76) (34.17) (21.63) (21.83)

Observations 411 411 386 385 403 403
R-squared 0.080 0.059 0.164 0.178 0.256 0.275
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airlines 30 29 28 29 29
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Results using the annual database only until the third quarter of 2008 and without considering airlines that
entered in database after the third quarter of 2001. Shock test 2 (200194 to 2008q3) using the number of
routes over size as dependent variable.



Table 6.5: DiD results for simulated shock 3.

) &) ®3) “4) ®) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test3_shockT3 -94.23 -73.87* -101.7%* -89.52**  -69.90**  -57.34*
(88.63) (37.93) (35.71) (36.14) (34.67) (34.58)
Test3 161.3**
(56.06)
shockT3 16.89
(68.15)
revenue_annual_shockT3 -105.5
(192.0)
cash_annual_shockT3 337.4* 442 2%**
(141.4) (151.1)
size_annual_shockT3 208.2**  206.4***
(23.98) (23.91)
gdp_usa_annual_shockT3 -3.113 2.362
(26.03) (26.09)
expenses_annual_shockT3 380.6** 251.5%**
(183.2) (68.79)
profitability_annual_shockT3 2.567
(199.5)
airplane_occupation_annual_ShockT3 -487.9*
(254.2)
revenue_annual -279.0
(214.5)
cash_annual 154.4 234.2*
(129.4) (130.9)
size_annual 199.9%** 204 4%**
(21.35) (21.19)
gdp_usa_annual 3.585 7.499
(25.59) (25.36)

Results were obtained using the annual database only until the third quarter of 2008 and without
considering airlines that entered the database after the first quarter of 2005. Shock test 3 (2005g2 to

2008qg3) using the number of routes as the dependent variable.
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Table 6.5 (cont.): DID results for simulated shock 3.

(1) (2) 3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 568.2%** 271.4%+*
(210.6) (62.26)
profitability _annual -140.6
(217.5)
airplane_occupation_annual -575.4%**
(195.1)
Constant 400.6***  B544.3** 2 257** .1 089%* .2 180** -1,038***
(38.61) (41.86) (350.7) (376.3) (322.7) (329.8)
Observations 436 436 426 426 428 428
R-squared 0.023 0.055 0.237 0.244 0.250 0.267
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of Airlines 35 34 34 34 34
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1

Results were obtained using the annual database only until the third quarter of 2008 and without
considering airlines that entered the database after the first quarter of 2005. Shock test 3 (20052 to
200893) using the number of routes as the dependent variable.



Table 6.6: DiD additional results for simulated shock 3

VARIABLES

1)

routes/size

)

routes/size routes/size

®)

(4) ©) (6)

routes/size routes/size routes/size

Test3_shockT3

Test3

shockT3
revenue_annual_shockT3
cash_annual_shockT3
size_annual_shockT3
gdp_usa_annual_shockT3
expenses_annual_shockT3
profitability_annual_shockT3
airplane_occupation_annual_ShockT3
revenue_annual
cash_annual

size_annual

gdp_usa_annual

-5.862
(5.250)
9.376++
(3.376)
1.373
(4.076)

-5.003*
(2.377)

-6.628%+
(2.226)

-8.130
(11.97)
26.14%%
(8.813)
13.13%+
(1.495)
-0.186
(1.622)
24.91%
(11.42)

-6.015**  -4.674**  -3.992*
(2.256) (2.170) (2.171)

31.41%

(9.433)

13.04%*

(1.493)

0.0898

(1.629)

15.60%

(4.295)

-2.690

(12.45)

-24.55

(15.87)
-18.86
(13.43)
11.92 16.25**
(8.101) (8.219)
12,580 12.82%%
(1.336) (1.330)
0.125 0.337

(1.602) (1.592)

Results using the annual database only until the third quarter of 2008 and without considering airlines
that entered in database after the first quarter of 2005. Shock test 3 (20052 to 2008q3) using the number
of routes over size as dependent variable.
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Table 6.6 (cont.): DID additional results for simulated shock 3

(1) (2) (3) 4) (5) (6)

VARIABLES routes/size routes/size routes/size routes/size routes/size routes/size
expenses_annual 36.82%** 16.99***
(13.18) (3.908)
profitability _annual -11.36
(13.65)

airplane_occupation_annual -31.22**
(12.25)

Constant 26.50%** 36.66*** -140.0%**  -126.5%**  -134.2%*  .12]1.0%**

(2.346) (2.624) (21.86) (23.49) (20.20) (20.71)

Observations 436 436 426 426 428 428
R-squared 0.021 0.070 0.257 0.261 0.263 0.276
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airlines 35 34 34 34 34
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Results using the annual database only until the third quarter of 2008 and without considering airlines
that entered in database after the first quarter of 2005. Shock test 3 (200592 to 200893) using the number
of routes over size as dependent variable.
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Table 6.7: DiD results for simulated shock 4.

) &) 3 “4) ®) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test4_shockT4 70.90 79.72*% -14.21 -5.185 0.465 6.228
(94.35) (47.89) (45.36) (45.04) (44.40) (43.91)
Test4 -359.2%*
(39.51)
shockT4 -18.93
(87.66)
revenue_annual_shockT4 -276.4
(225.2)
cash_annual_shockT4 221.0* 319.7*
(126.9) (130.4)
size_annual_shockT4 196.4**  200.3***
(21.42) (21.27)
gdp_usa_annual_shockT4 -12.74 0.219
(27.18) (27.31)
expenses_annual_shockT4 553.0** 251.8***
(219.9) (63.98)
profitability_annual_shockT4 -95.11
(232.0)
airplane_occupation_annual_shockT4 -597.6***
(209.4)
revenue_annual -277.4
(214.0)
cash_annual 184.0 262.6**
(127.8) (128.6)
size_annual 199.3***  204.8***
(21.21) (21.03)
gdp_usa_annual 0.683 5.107

(25.43)  (25.16)

Results were obtained using the annual database only until the third quarter of 2008 and without
considering airlines that entered the database after the first quarter of 2007. Shock test 4 (200792 to
2008qg3) using the number of routes as the dependent variable.



117

Table 6.7 (cont.): DID results for simulated shock 4.

(1) (2) (3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 564.9%** 272.1%+*
(210.2) (61.29)
profitability_annual -129.0
(216.5)
airplane_occupation_annual -603.3***
(189.4)
Constant 582.4***  B32.4** .2 051** -1,831** -2,156%* -1,917***
(33.71) (41.61) (319.6) (325.8) (319.4) (324.4)
Observations 448 448 439 439 440 440
R-squared 0.124 0.054 0.239 0.255 0.244 0.263
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of Airlines 39 38 38 38 38
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Results were obtained using the annual database only until the third quarter of 2008 and without
considering airlines that entered the database after the first quarter of 2007. Shock test 4 (20072 to
200893) using the number of routes as the dependent variable.



Table 6.8: DiD additional results for simulated shock 4.

VARIABLES

1)

routes/size

)

routes/size routes/size

®)

(6)

routes/size

Test4_shockT4

Test4

shockT4
revenue_annual_shockT4
cash_annual_shockT4
size_annual_shockT4
gdp_usa_annual_shockT4
expenses_annual_shockT4
profitability_annual_shockT4
airplane_occupation_annual_shockT4
revenue_annual
cash_annual

size_annual

gdp_usa_annual

4.642
(5.622)
-21.26%*
(2.406)
-1.124
(5.156)

5.427*
(3.004)

-0.364
(2.842)

-19.44
(14.11)
16.90%*
(7.950)
12.29%*
(1.342)
-1.033
(1.703)
36.32%+
(13.78)

(4) (5)

routes/size routes/size

0.125 0.468

(2.830) (2.781)

22.24%x*

(8.190)

12.51***

(1.336)

-0.332

(1.716)

15.54%**

(4.019)

-9.625

(14.58)

-32.35**

(13.15)
-18.58
(13.41)
13.95*
(8.005)
12.54%**
(1.329)
-0.0748
(1.593)

0.784
(2.759)

18.26*
(8.085)
12.85%+
(1.321)
0.168
(1.581)

Results using the annual database only until the third quarter of 2008 and without considering airlines that
entered in database after the first quarter of 2007. Shock test 4 (200792 to 20089g3) using the number of
routes over size as dependent variable.
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Table 6.8 (cont.): DID additional results for simulated shock 4.

(1) (2) (3) 4) (5) (6)

VARIABLES routes/size routes/size routes/size routes/size routes/size routes/size
expenses_annual 36.49%** 17.07***
(13.17) (3.852)
profitability_annual -10.44
(13.61)

airplane_occupation_annual -33.09***
(11.90)

Constant 37.21%** 35.92%** -124.6%* 2112, 7% 132, 7% -119.5%*

(2.023) (2.610) (20.02) (20.47) (20.01) (20.39)

Observations 448 448 439 439 440 440
R-squared 0.120 0.068 0.252 0.263 0.257 0.272
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airlines 39 38 38 38 38
Controls Pre No No Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Results using the annual database only until the third quarter of 2008 and without considering airlines that
entered in database after the first quarter of 2007. Shock test 4 (200792 to 2008¢3) using the number of
routes over size as dependent variable.



120

We conducted 24 specifications for the robustness tests, for each one of those we
used the number of routes and number of routes over size as the dependent variable
and in only one specification we observed positive and significant results. This result
was observed using the “test 4” period of shock (200792 to 2008qg3) without controls
as presented in column 2 of Table 6.7 and Table 6.8. Those results had an interval of
confidence of 10%, which is significantly worse when compared with the results
obtained with the original shock. When controls were added, the results were no longer
significant.

The robustness tests had similar results in all other specifications presented in the
appendix, representing the results with lagged controls, without most indebted airlines
in the treatment group and without the exclusion of any observations. The results
obtained through these tests reinforce the indication that the results effectively show
the presence of risk-shifting behavior of airlines, without any indication of reverse

causality or that there is a simple mechanical relation of debt with the number of routes.
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7. Out of sample analysis of the status of airlines after the shock

The last approach of the empirical analysis consists of the data collection of the
statuses from the airlines that were present in the database before the shock. The
objective of this approach, even if it is statistically less robust than the last sections, is
to present the “real economy” results, showing that the airlines that were in the

treatment group (closer to distress before the shock) were:

1) Less likely to be in operation in 2019 (just before Covid-19 pandemic crisis);
2) More likely to be the target of acquisition during or after the shock; and

3) More likely to completely cease operations during or after the shock.

To proceed with this analysis, we conducted an individual search for each airline that
was present in the database before the shock (2008) to verify the status and the
relevant events that occurred in the last 12 years. The airlines were identified in three

major groups:

1) Still in operation: airlines that are still operating, even if the branding name has
changed during the period;

2) Acquired: airlines that were the target of acquisition; and

3) Ceased operation: airlines that went out of commercial airline business after the

beginning of the shock.

The information regarding the status of the 35 airlines, including the indication of the
presence of the airline in the treatment (T) or control (C) group, are presented in

Table 7.1. For the airlines that ceased operations, were acquired, or had any relevant
event during the last 12 years we present in columns 4 and 5 the additional information

and its respective source.
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Table 7.1: Complete status database with collected information about the 35 airlines that were in the
database in 2008.

@ @ (©) “ (5)

Treatment (T)

or Carrier Name Status Detail Source
Control (C)
Cc Alaska Airlines Inc Still in operation
C Allegiant Air Still in operation
- Ceased operations https://www.bizjournals.com/eastbay/stor
¢ Aloha Airlines Inc in 2008 ies/2008/03/31/daily1.html

https://money.cnn.com/2013/02/14/news/
companies/us-airways-american-airlines-
merger/index.html

Acquired by US

C American Airlines Inc Acquired in 2013 airways in 2013

https://www.bizjournals.com/cincinnati/ne

Ceased operations Ws/2012/09/28/comairs-last-flight-to-

C Comair Inc

in 2012 land-in.html
C Continental Air Lines Inc | Still in operation
C Delta Air Lines Inc Still in operation
Acquired in https://web.archive.org/web/2010113000
- Lo 2011 by 2628/http://lwww.skywest.com/skywinc/in
¢ ExpressJet Airlines Inc Acquired in 2011 Athlantin vest/investor_releases/XJTAnnounceFin
Southwest al8.2.10.pdf
C Frontier Airlines Inc Still in operation
C Hawaiian Airlines Inc Still in operation
C Horizon Air Still in operation
C Mesa Airlines Inc Still in operation
Meraed with https://web.archive.org/web/2008041701
. - . geav . 0009/http://lwww.nwa.com/features/merg
Cc Northwest Airlines Inc Still in operation delta airlines in - . A
erletter/index.html?intomni=tc.100percen
2008
tservesV2.hplead
Cease
- Ceased operation in operations in .
C Skybus Airlines Inc 2008 due to http://www.nbcnews.com/id/23962964

2008 increase in fuel

costs
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Table 7.1 (cont.): Complete status database with collected information about the 35 airlines that were
in the database in 2008.

@ @) ©)) 4 ®)
Treatment (T)
or Carrier Name Status Detail Source
Control (C)
SkyWest Airlines Inc Still in operation
Southwest Airlines Co Still in operation
Spirit Air Lines Still in operation
Acquired by
. L Davis family in | https://www.startribune.com/cambria-
¢ Sun Country Airlines Acquired in 2011 2011 after filing | deal-new-life-to-sun-country/125906638/
for bankruptcy.
C United Air Lines Inc Still in operation
C US Airways Inc Still in operation
https://www.stltoday.com/business/local/
. Ceased operations usa-airlines-to-halt-operations-at-
¢ USA 3000 Airlines in 2012 lambert/article_4675276-0af2-11e1-
83c0-0019bb30f31a.html
Air Wisconsin Airlines o .
T Corp Still in operation
) . Acquired by https://money.cnn.com/2010/09/27/news/
T /éerran A_|rways Acquired in 2011 Southwest in companies/southwest_airtran/index.htm?
orporation -
2011 cnn=yes
T i’-:]rgencan Eagle Airlines Still in operation
Since 2011,
flew under
ExpressJet
. branding.
Atlantic Southeast - - .
T Airlines Still in operation Ceasc_—:-d )
operations in
2020 due to
coronavirus
pandemic.
Ceased
commercial
. Ceased operations flights in 2015, . .
T Casino Express in 2015 becoming a http://xtraairways.com/
charter
company
Ceased operations https://www.ainonline.com/aviation-
T Colgan Air in 2012 P news/aviation-international-news/2012-
10-05/colgan-shuts-down
GoJet Airlines Still in operation
JetBlue Airways Still in operation
Acquired https://web.archive.org/web/2010082411
. N Republic 3650/http://www.flightglobal.com/articles/
T Lynx Aviation Acquiredin 2009 | Aivyavs in 2010/02/04/338074/republic-plans-
2009 phase-out-of-q400-operator-lynx.html
g(e:qt'kr)ﬁg by https://www.reuters.com/article/rbssindu
T Midwest Airline Inc Acquired in 2009 Ai p . stryMaterialsUtilitiesNews/idUSN314477
irways in
1120090731
2009
Acquired by
Delta Airlines, X . .
h https://www.startribune.com/pinnacle-
. . . . in 2013, after g
T Pinnacle Airlines Inc Acquired in 2012 filing for airlines-emerges-from-bankruptcy-as-a-
b 9 . delta-subsidiary/205700291/
ankruptcy in
2012.
T Republic Airlines Still in operation
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Table 7.1 (cont. 2): Complete status database with collected information about the 35 airlines that
were in the database in 2008.

) @ ® @ ®)
Treatment (T)
or Carrier Name Status Detail Source
Control (C)
Ceased
operations after | https://www.businesswire.com/news/hom
Ceased operations the parent €/20170501005543/en/Republic-

T Shuttle America Corp, in 2017 P company, Airways-Exits-from-Chapter-11-

Republic Streamlined-and-Positioned-for-Long-

Airways filed Term-Success
for bankruptcy

https://investor.alaskaair.com/news-
releases/news-release-details/alaska-air-
group-acquire-virgin-america-creating-
west-coasts

Acquired by
T Virgin America Acquired in 2011 Alaska Air
Group in 2011

The compilation of the results shows that 67% of airlines that were in the control group
were still operating by the end of 2019. For the treatment group, the percentage is
significantly lower, with only 43% still in operation. 5 out of 14 airlines in the treatment
group were acquired during or after the shock, representing 36% of the group, for
airlines in the control group, only 3 out of 21 (14%) were acquired during or after the
shock. Finally, 3 airlines from the treatment group (21%) ceased operations as 4
airlines (19%) ceased operations in the control group. Comparative results are

presented in Figure 7.1.

67%

43%
36%

B Treatment group

21% 19% m Control group

14%

Still in operation Acquired Ceased
operations

Figure 7.1: Comparative results of the status of airlines that were in control and treatment group in
2008.
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This analysis shows that the increase in the number of routes observed for the
treatment group in comparison with the control group probably was not NPV positive
investments, since the passing of time showed that airlines from the control group
survived more and were less acquired. As mentioned before, even though it is not a
statistically strong result, the airline status analysis supports the main hypothesis:
airlines with more debt in 2008 increase their risk during the exogenous shock

engaging in NPV negative investments, resulting in long-term negative results.
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8. Conclusions

This document has the main objective of discussing problems related to risk-shifting
behavior. As broadly discussed in the literature, theoretical predictions about this
matter are not always observed in empirical studies, motivating the search for new

approaches that could address this subject.

Using a series of detailed datasets of commercial airlines from the USA, combining
operational and financial information, we present a new approach to evaluating the
presence or not of risk-shifting. This unique dataset provides information about the
level of investment and its risk profile and the identification of the increase in the
number of routes operated by each airline in each quarter was used as a proxy for risk.
The increase in the number of operated routes could mean two possibilities: i) the
market is favorable to expansion and airlines are reacting to that or ii) even without a
favorable environment, airlines facing proximity to distress prefer to increase its risk,

engaging in the so-called risk-shifting behavior.

The 2008/2009 recession, combined with a significant increase in fuel prices, provides
a natural experiment in which shareholders of airlines that had more debt before the
shock had a significant incentive to force management to increase risky investments.
By using the Diff-in-Diff approach in several specifications, it was possible to show the
positive relationship between closeness to distress and an increase in risk during the
shock. Robustness tests show that this behavior was only observed in this specific
window of time, ruling out the reverse causality possibility. The empirical approach
implemented with panel data and several specifications shows that the observed
results could not be due to a mechanical result, in which, no matter the window of time,
airlines with more debt in previous years increase their investments in the following

period.

Finally, the analysis of the status of the airlines that were in the database in 2008 shows
the difference in long-term outcomes for the airlines in the treatment group compared

to the ones in the control group. The percentage of airlines with more debt than
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average in 2008 that are still in operation is substantially lower and the percentage of

those airlines that were acquired is substantially higher.

We expect that as a result of this study, new research about risk-shifting will be
conducted, especially with detailed data of single industries, like the one we conducted
now. Furthermore, we hope not only for the enhancement of studies regarding risk-
shifting, we expect that new research in different fields of corporate finance is
conducted using the airline industry database, bringing new insights to topics with

mixed results or even to new topics that have not yet been empirically studied.
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10.

Appendix

Table 10.1: DiD results for simulated shock 1 with annual data from 1990 to 2018 using the number of routes as dependent variable.

) 2 3 4 ®) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Testl_shockT1l 27.46 -10.18 -85.23** -82.79** -40.08 -38.10
(67.74) (33.26) (36.88) (37.25) (32.34) (32.41)
Testl 143.0***
(50.29)
shockT1 -69.99
(48.33)
revenue_annual_shockT1 -228.7
(210.5)
cash_size_annual_shockT1 270.8* 283.7*
(141.9) (144.5)
size_annual_shockT1 153.6*** 152.3***
(19.50) (19.69)
gdp_usa_annual_shockT1 -0.0409 1.042
(30.31) (30.41)
expenses_annual_shockT1 426.9** 192.0***
(207.8) (65.92)
profitability_annual_shockT1 -205.7
(215.9)
airplane_occupation_annual_shockT1 -127.9
(263.5)
revenue_annual -547.6%** -1.488e+06
(202.7) (1.594e+06)
cash_size_annual -100.6 -115.4
(109.1) (110.0)
size_annual 130.8*** 131.8%**
(15.21) (15.23)

Shock test 1 (20052 to 2014q3)
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Table 10.1 (cont.): DiD results for simulated shock 1 with annual data from 1990 to 2018 using the number of routes as dependent variable.

1) (2) 3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
gdp_usa_annual 1.509 3.311
(20.87) (20.97)
expenses_annual 675.0%** 1.488e+06
(203.3) (1.594e+06)
profitability_annual 1.488e+06
(1.594e+06)
airplane_occupation_annual -213.2
(171.4)
Constant 438.6%** 500.3*** -1,521%* -1,439%* -1,209*** -1,117%*
(36.01) (51.78) (302.6) (347.0) (234.0) (247.7)
Observations 749 749 624 624 741 741
R-squared 0.029 0.156 0.252 0.253 0.251 0.254
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 45 45 48 48
Controls Pre Yes Yes No No

Robust standard errors in
parentheses
*** p<0.01, ** p<0.05, * p<0.1

Shock test 1 (20052 to 2014q3)
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Table 10.2: DID results for simulated shock 1 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

) ) 3 4) 5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
Testl_shockT1 1.535 -0.942 -5.910%** -5.984*** -2.716 -2.693
(4.0112) (2.065) (2.282) (2.305) (2.017) (2.024)
Testl 8.647***
(2.991)
shockT1 -3.841
(2.892)
revenue_annual_shockT1 -18.19
(13.03)
cash_size_annual_shockT1 19.96** 19.57**
(8.779) (8.940)
size_annual_shockT1 9.108*** 9.146***
(1.207) (1.218)
gdp_usa_annual_shockT1 -0.00292 -0.0355
(1.875) (1.882)
expenses_annual_shockT1 28.29** 10.28**
(12.85) (4.079)
profitability_annual_shockT1 -18.88
(13.36)
airplane_occupation_annual_shockT1 3.848
(16.31)
revenue_annual -35.64*** -93,945
(12.65) (99,519)
cash_size_annual -5.620 -6.478
(6.808) (6.867)
size_annual 7.711%* 7.764%**
(0.949) (0.951)
gdp_usa_annual -0.000202 0.0215
(1.302) (1.309)
expenses_annual 42.51%** 93,953
(12.68) (99,520)

Shock test 1 (200592 to 201493)



VARIABLES

1)

routes/size

)

routes/size

®)

routes/size

(4)

routes/size

Table 10.2 (cont.): DIiD results for simulated shock 1 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

profitability_annual
airplane_occupation_annual

Constant

Observations

R-squared

Airline FE

Time FE

Number of airline_id

Controls Pre

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

Shock test 1 (20052 to 2014q3)

28.76%*
(2.154)

749
0.028
No
No

34,65
(3.214)

749
0.156
Yes
Yes
48

-84.78%+
(18.72)

624
0.249
Yes
Yes
45
Yes

-87.25%
(21.47)

624
0.249
Yes
Yes
45
Yes

(5) (6)
routes/size  routes/size
93,912
(99,520)
-5.563
(10.70)
-65.33*** -63.29***
(14.60) (15.47)
741 741
0.243 0.245
Yes Yes
Yes Yes
48 48
No No
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Table 10.3: DiD additional results for simulated shock 1
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) ) 3 4) 5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Testlb_shockT1 -49.70 -92.86%** =131, 7% -130.2%** -96.52%** -94.70%**
(72.51) (35.54) (37.74) (37.89) (34.10) (34.27)
Testlb 256.6%**
(51.35)
shockT1 -36.98
(42.70)
revenue_annual_shockT1 -303.3
(211.0)
cash_annual_shockT1 267.3* 280.5*
(140.9) (143.3)
size_annual_shockT1 147.7%+* 146.6***
(19.00) (19.13)
gdp_usa_annual_shockT1 -3.567 -2.329
(30.09) (30.20)
expenses_annual_shockT1 502.2** 192.6***
(208.4) (65.36)
profitability_annual_shockT1 -278.8
(216.4)
airplane_occupation_annual_T1 -134.2
(260.4)
revenue
cash_annual -108.5 -124.3
(107.9) (108.8)
size_annual 129.5%** 130.5***
(15.13) (15.15)
gdp_usa_annual 1.476 2.905
(20.76) (20.86)

Shock test 1 (200592 to 2014q3) excluding from treatment group the top 10th percentile in terms of long-term
debt and using the number of routes as the dependent variable.



Table 10.3 (cont.): DID additional results for simulated shock 1

1) (2) (3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 690.0*** 1.618e+06
(202.3) (1.587e+06)
revenue_annual -556.9*** -1.618e+06
(201.7) (1.587e+06)
profitability_annual 1.618e+06
(1.587e+06)
airplane_occupation_annual -184.8
(170.8)
Constant 412.6%** 497 5%+ -1,429** -1,346*%** -1,196*** -1,119%*
(31.80) (51.52) (295.2) (336.2) (232.6) (246.1)
Observations 749 749 624 624 741 741
R-squared 0.054 0.164 0.262 0.262 0.258 0.261
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 45 45 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Shock test 1 (200592 to 201493) excluding from treatment group the top 10th percentile in terms of long-term
debt and using the number of routes as the dependent variable.
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Table 10.4: DiD additional results for simulated shock 1

VARIABLES

1)

routes/size

)

routes/size

®)

routes/size

(4)

routes/size

()

routes/size
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6

routes/size

Testlb_shockT1l

Testlb

shockT1
revenue_annual_shockT1
cash_annual_shockT1
size_annual_shockT1
gdp_usa_annual_shockT1
expenses_annual_shockT1
profitability_annual_shockT1
airplane_occupation_annual_T1
revenue

cash_annual

size_annual
gdp_usa_annual

expenses_annual

-4.109
(4.278)
14.79%*
(3.052)
-1.695
(2.565)

-6.406%*
(2.204)

-9.001**
(2.332)

-23.26*
(13.04)
19.74%
(8.707)

8.695%**
(1.174)
-0.247
(1.859)

33.39%%*
(12.88)

-9.039%*
(2.342)

19.42%
(8.857)
8.721%*
(1.183)
-0.277
(1.867)
10.28**
(4.040)
-23.84*
(13.38)
3.184
(16.09)

-6.388%*
(2.138)

-0.654
(3.642)

-7.951
(6.741)
7.045%*
(0.928)

0.443
(1.295)
8.550*
(4.040)

-6.628%*
(2.138)

-7.090
(6.785)
7.676%+
(0.945)
-0.00741
(1.301)
103,024
(98,985)

Results for simulated shock test 1 (2005¢2 to 2014q3) excluding from treatment group the top 10th percentile
in terms of long-term debt and using the number of routes over size as the dependent variable.
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Table 10.4 (cont.): DiD additional results for simulated shock 1

(1) 2 (3) (4) (5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
expenses_annual 8.550** 103,024
(4.040) (98,985)
revenue_annual -103,016
(98,984)
profitability_annual 102,982
(98,985)
airplane_occupation_annual -3.584
(10.66)
Constant 27.43*** 34.46%** -78.34*** -80.30%** -59.,18*** -63.40%**
(1.906) (3.195) (18.24) (20.78) (14.51) (15.35)
Observations 749 749 624 624 741 741
R-squared 0.047 0.166 0.260 0.260 0.243 0.253
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 45 45 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Results for simulated shock test 1 (200592 to 201493) excluding from treatment group the top 10th percentile
in terms of long-term debt and using the number of routes over size as the dependent variable.



Table 10.5: DiD additional results for simulated shock 1

138

1) ) 3 4)
VARIABLES number of number of routes/size  routes/size
routes routes
Testl_shockT1l -48.51 -46.62 -3.281 -3.242
(33.51) (33.76) (2.077) (2.096)
L.revenue_annual -462.9%* -964,658 -29.98** -59,970
(216.8) (1.681e+06) (13.44) (104,372)
L.cash_annual -85.57 -89.10 -5.322 -5.740
(116.7) (118.3) (7.237) (7.348)
L.size_annual 128.8*** 129.5%** 7.460%** 7.495%**
(17.08) (17.17) (1.059) (1.066)
gdp_usa_annual 9.221 10.42 0.561 0.589
(25.76) (25.88) (1.597) (1.607)
L.expenses_annual 546.4** 964,739 33.22** 59,973
(216.7) (1.681e+06) (13.43) (104,373)
L.profitability_annual 964,272 59,943
(1.681e+06) (104,373)
L.airplane_occupation_annual -330.9* -11.54
(199.4) (12.39)
Constant -1,197*** -1,032%** -63.11%** -57.51%**
(269.6) (290.4) (16.712) (18.03)
Observations 683 678 683 678
R-squared 0.251 0.255 0.245 0.246
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses

w0k 0<0.01, ** p<0.05, * p<0.1

Results for shock 1 test 1 (200592 to 201493) using lagged controls and varying dependent
variables (Number of routes in columns 1 and 2 and routes/size in columns 3 and 4).



Table 10.6: DiD additional results for simulated shock 1
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1) 2) 3) 4)
VARIABLES number of number of routes/size  routes/size
routes routes
Testlb_shockT1 -96.84*** -94 55%** -6.536*** -6.497***
(35.30) (35.62) (2.187) (2.209)
L.revenue_annual -496.6** -1.107e+06 -32.25** -72,251
(216.1) (1.675e+06) (13.39) (104,122)
L.cash_annual -90.20 -95.77 -5.631 -6.070
(115.7) (117.3) (7.165) (7.280)
L.size_annual 127 1% 127 .9%** 7.342%** 7.355%**
(16.94) (17.04) (1.050) (1.055)
L.gdp_usa_annual -0.359
(1.768)
L.expenses_annual 585.3*** 1.107e+06 35.85*** 72,255
(216.3) (1.675e+06) (13.40) (104,123)
L.profitability_annual 1.106e+06 72,221
(1.675e+06) (104,124)
L.airplane_occupation_annual -305.8 -9.362
(198.9) (12.44)
gdp_usa_annual 10.51 11.51 0.647
(25.64) (25.76) (1.588)
Constant -1,183** -1,033*** -62.22%** -52.85%**
(267.4) (288.0) (16.56) (17.39)
Observations 683 678 683 678
R-squared 0.257 0.261 0.253 0.254
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses

Kk p<0_0]_’ *k p<0.05’ * p<0.1

Results for simulated shock test 1 (2005g2 to 20149g3) using lagged controls excluding from treatment
group the top 10th percentile in terms of long-term debt and varying dependent variable (Number of
routes in columns 1 and 2 and routes/size in columns 3 and 4).



Table 10.7: DiD results for simulated shock 2 with annual data from 1990 to 2018 using the number of routes as dependent variable.

1) 2 3 4) ®) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test2_shockT2 89.19 47.27 57.01 68.66 0.870 1.650
(55.28) (41.32) (44.73) (45.53) (40.27) (40.32)
Test2 -275.4%**
(36.85)
shockT2 -113.5%**
(42.04)
revenue_annual_shockT2 -326.8* 133.9%**
(178.5) (48.04)
cash_annual_shockT2 -176.8 -184.5
(128.7) (128.8)
size_annual_shockT2 105.3*** 104.1%**
(16.79) (16.80)
gdp_usa_annual_shockT2 34.56** 34.84**
(14.17) (14.16)
expenses_annual_shockT2 467.4**
(184.1)
profitability_annual_shockT2 -388.5**
(193.1)
airplane_occupation_annual_shockT2 -281.6
(208.9)
revenue_annual -537.7*** -1.449e+06
(204.3) (1.596e+06)
cash_annual -80.98 -96.35
(109.0) (109.9)
size_annual 130.0%*** 131, 1%+
(15.27) (15.29)
gdp_usa_annual 0.602 2.615
(20.89) (20.99)
expenses_annual 667.0%** 1.449e+06
(204.8) (1.596e+06)

Shock (test 2 — 200194 to 2008q3)
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Table 10.7 (cont.): DID results for simulated shock 2 with annual data from 1990 to 2018 using the number of routes as dependent variable.

3) 4) (5) (6)
VARIABLES number of number of number of number of
routes routes routes routes
profitability_annual 1.448e+06
(1.596e+06)
airplane_occupation_annual -226.8
(171.3)
Constant -1,032%** -863.6*** -1,194%* -1,096***
(246.0) (275.8) (234.8) (248.4)
Observations 681 680 741 741
R-squared 0.213 0.216 0.249 0.252
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Number of airline_id 47 46 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
#** n<0.01, ** p<0.05, * p<0.1

Shock (test 2 — 20014 to 2008g3)
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Table 10.8: DID results for simulated shock 2 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

) ) 3 4) 5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
Test2_shockT2 5.351 3.052 3.487 3.840 0.244 0.213
(3.321) (2.565) (2.779) (2.831) (2.513) (2.519)
Test2 -16.70%**
(2.259)
shockT2 -7.216%*
(2.484)
revenue_annual_shockT2 -15.15 7.323**
(11.09) (2.988)
cash_annual_shockT2 -11.49 -11.73
(7.995) (8.007)
size_annual_shockT2 5.957%** 5.921 %+
(1.043) (1.045)
gdp_usa_annual_shockT2 2.174* 2.182*
(0.880) (0.881)
expenses_annual_shockT2 22.67*
(11.44)
profitability_annual_shockT2 -20.28*
(12.01)
airplane_occupation_annual_shockT2 -8.530
(12.99)
revenue_annual -34.86*** -90,995
(12.75) (99,711)
cash_annual -4.226 -5.097
(6.804) (6.866)
size_annual 7.655*** 7.710***
(0.953) (0.955)
gdp_usa_annual -0.0651 -0.0292
(1.304) (1.3112)
expenses_annual 41.85%** 91,003
(12.78) (99,712)

Shock (test 2 — 20014 to 2008q3)
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Table 10.8 (cont.): DID results for simulated shock 2 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

(1) 2 (3) (4) (5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
profitability_annual 90,963
(99,712)
airplane_occupation_annual -6.543
(10.70)
Constant 35.81*** 34.62%** -52.68*** -47 .59%** -64.26%** -61.76%**
(1.632) (3.211) (15.28) (17.15) (14.65) (15.51)
Observations 749 749 681 680 741 741
R-squared 0.054 0.157 0.205 0.206 0.241 0.243
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 46 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Shock (test 2 — 20014 to 2008g3)
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Table 10.9: DiD additional results for simulated shock 2.

1) ) 3 “4) 5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test2b_shockT2 25.42 -10.82 49.88 57.32 -19.53 -19.97
(61.65) (47.08) (50.39) (50.75) (45.57) (45.56)
Test2b -202.8***
(43.44)
shockT2 -95.64**
(39.50)
revenue_annual_shockT2 -352.2* 136.8***
(181.3) (48.13)
cash_annual_shockT2 -179.3 -187.2
(129.1) (129.2)
size_annual_shockT2 108.8*** 108.3***
(17.01) (17.00)
gdp_usa_annual_shockT2 34.01* 34.07*
(14.20) (14.20)
expenses_annual_shockT2 494 7***
(187.3)
profitability_annual_shockT2 -428.4**
(195.1)
airplane_occupation_annual_shockT?2 -250.1
(206.8)
revenue
cash_annual -87.92 -103.8
(109.2) (110.2)
size_annual 130.0*** 131.1%**
(15.22) (15.23)
gdp_usa_annual 0.840 2.862
(20.88) (20.98)
expenses_annual 675.9%** 1.461e+06

(204.3)  (1.595e+06)

Shock test 2 (200194 to 20089g3) excluding from treatment group the top 10th percentile in terms of long-term debt and
using the number of routes as the dependent variable.



Table 10.9 (cont.): DiD additional results for simulated shock 2.

1) (2) (3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
expenses_annual 675.9%** 1.461e+06
(204.3) (1.595e+06)
revenue_annual -546.0*** -1.461e+06
(203.6) (1.595e+06)
profitability_annual 1.461e+06
(1.595e+06)
airplane_occupation_annual -226.4
(171.1)
Constant 521.2%** 500.6%** -1,073** -930.1*** -1,195%* -1,097***
(25.67) (51.77) (251.1) (277.7) (234.0) (247.4)
Observations 749 749 681 680 741 741
R-squared 0.027 0.156 0.213 0.215 0.250 0.252
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 46 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Shock test 2 (200194 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt and
using the number of routes as the dependent variable.

145



Table 10.10: DiD additional results for simulated shock 2

VARIABLES

(4)

routes/size

()

routes/size

146

6

routes/size

Test2b_shockT2

Test2b

shockT2
revenue_annual_shockT2
cash_annual_shockT2
size_annual_shockT2
gdp_usa_annual_shockT2
expenses_annual_shockT2
profitability_annual_shockT2
airplane_occupation_annual_shockT?2
revenue

cash_annual

size_annual
gdp_usa_annual

expenses_annual

(1) 2 (3)
routes/size  routes/size  routes/size
1.984 -0.135 3.190
(3.735) (2.923) (3.130)
-12.96%**
(2.695)
-6.194***
(2.334)
-16.79
(11.26)
-11.60
(8.018)
6.180%**
(1.056)
2.147**
(0.882)
24.43**
(11.63)

3.394
(3.155)

7.491%
(2.992)
-11.82
(8.033)

6.166**
(1.057)
2.149%
(0.883)

-22.61*
(12.13)
-6.862
(12.85)

0.0365
(2.851)

-0.766
(3.669)
-6.081
(6.835)

7.105%*
(0.934)

0.367
(1.305)

8.360%

(4.073)

-0.677
(2.846)

-5.406
(6.876)
7.714%
(0.952)
-0.0184
(1.311)
91,667
(99,640)

Shock test 2 (200194 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt
and using the number of routes over size as the dependent variable.



Table 10.10 (cont.): DID additional results for simulated shock 2
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(1) 2 (3) (4) (5) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
revenue_annual -91,659
(99,639)
profitability_annual 91,626
(99,640)
airplane_occupation_annual -6.503
(10.69)
Constant 34.11%** 34.68*** -55.37*** -51.44*** -59,25%** -61.89%**
(1.524) (3.214) (15.60) (17.26) (14.61) (15.45)
Observations 749 749 681 680 741 741
R-squared 0.031 0.155 0.204 0.205 0.233 0.243
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 46 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Shock test 2 (200194 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt
and using the number of routes over size as the dependent variable.



Table 10.11: DID additional results for simulated shock 2.
1) 2) 3) 4)
VARIABLES number of number of routes/size  routes/size
routes routes
Test2_shockT2 -11.17 -7.951 -0.596 -0.504
(42.15) (42.33) (2.614) (2.630)
L.revenue_annual -441.1%* -919,676 -28.43** -56,781
(217.2) (1.684e+06) (13.47) (104,598)
L.cash_annual -69.05 -71.18 -4.134 -4.472
(117.5) (119.1) (7.286) (7.397)
L.size_annual 127 2% 127.9%** 7.347%** 7.381%**
(17.15) (17.24) (1.063) (1.071)
gdp_usa_annual 7.802 9.028 0.459 0.490
(25.81) (25.93) (1.601) (1.611)
L.expenses_annual 525.7** 919,758 31.74** 56,785
(217.3) (1.684e+06) (13.48) (104,599)
L.profitability_annual 919,315 56,756
(1.684e+06) (104,599)
L.airplane_occupation_annual -346.3* -12.62
(199.6) (12.40)
Constant -1,169%** -994,7%** -61.11% -54.,90***
(270.4) (291.2) (16.77) (18.09)
Observations 683 678 683 678
R-squared 0.248 0.252 0.242 0.243
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses
** pn<0.01, ** p<0.05, * p<0.1

Shock test 2 (2001g4 to 20089g3) using lagged controls and varying dependent variables

(Number of routes in columns 1 and 2 and routes/size in columns 3 and 4).
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Table 10.12: DiD additional results for simulated shock 2.
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(1) 2 (3) (4)
VARIABLES number of number of routes/size  routes/size
routes routes
Test2b_shockT2 -14.88 -11.47 -0.414 -0.288
(46.75) (46.95) (2.900) (2.916)
L.revenue_annual -439.0** -916,526 -28.24** -58,011
(216.5) (1.683e+06) (13.43) (104,775)
L.cash_annual -71.12 -73.11 -4.065 -4.308
(118.1) (119.7) (7.323) (7.438)
L.size_annual 126.7*** 127.5%** 7.318*** 7.337***
(17.05) (17.14) (1.058) (1.063)
L.gdp_usa_annual -0.214
(1.781)
L.expenses_annual 524.0** 916,608 31.55** 58,015
(216.6) (1.683e+06) (13.44) (104,776)
L.profitability_annual 916,166 57,986
(1.683e+06) (104,777)
L.airplane_occupation_annual -345.6* -12.37
(199.6) (12.50)
gdp_usa_annual 7.741 9.006 0.448
(25.79) (25.91) (1.600)
Constant -1,161%* -989.6%** -60.70*** -51.29***
(268.9) (289.2) (16.68) (17.51)
Observations 683 678 683 678
R-squared 0.248 0.252 0.242 0.243
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses
Kk p<0_0]_’ *k p<0.05’ * p<0.1

Shock test 2 (200194 to 2008g3) using lagged controls excluding from treatment group the
top 10th percentile in terms of long-term debt and varying dependent variable (Number of
routes in columns 1 and 2 and routes/size in columns 3 and 4).
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Table 10.13: DiD results for simulated shock 3 with annual data from 1990 to 2018 using the number of routes as dependent variable.

) 2 3 4) ®) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test3_shockT3 -23.77 -27.40 -77.78* -77.08* -62.86 -61.97
(72.73) (40.99) (42.112) (42.18) (39.25) (39.25)
Test3 163.9%**
(40.26)
shockT3 -74.42
(53.83)
revenue_annual_shockT3 -334.8* -1.134e+06
(191.4) (1.628e+06)
cash_annual_shockT3 23.61 14.42
(111.7) (112.6)
size_annual_shockT3 125.8%** 126.3**
(15.75) (15.79)
gdp_usa_annual_shockT3 5.706 6.159
(21.78) (21.84)
expenses_annual_shockT3 456.9** 1.134e+06
(191.6) (1.628e+06)
profitability_annual_shockT3 1.134e+06
(1.628e+06)
airplane_occupation_annual_shockT3 -61.40
(186.6)
revenue_annual -531.0*** -1.442e+06
(202.5) (1.592e+06)
cash_annual -90.37 -105.8
(108.1) (108.9)
size_annual 132.2%** 133.2%**
(15.25) (15.27)
gdp_usa_annual 2.264 4.216
(20.86) (20.96)
expenses_annual 663.4*** 1.442e+06

(203.0)  (1.592e+06)
Shock test 3 (20052 to 2008q3)
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Table 10.13 (cont.): DID results for simulated shock 3 with annual data from 1990 to 2018 using the number of routes as dependent variable.

1) (2) (3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
profitability_annual 1.442e+06
(1.592e+06)
airplane_occupation_annual -222.2
(170.9)
Constant 418.9%** 500.1%** -1,158%** -1,135%** -1,232%** -1,136%**
(27.94) (51.76) (241.7) (263.0) (234.7) (248.1)
Observations 749 749 721 721 741 741
R-squared 0.029 0.156 0.233 0.234 0.252 0.255
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 47 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Shock test 3 (20052 to 2008q3)



VARIABLES

1)

routes/size

)

routes/size

®)

routes/size

Table 10.14: DiD results for simulated shock 3 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

(6)

routes/size

Test3_shockT3

Test3

shockT3
revenue_annual_shockT3
cash_annual_shockT3
size_annual_shockT3
gdp_usa_annual_shockT3
expenses_annual_shockT3
profitability_annual_shockT3
airplane_occupation_annual_shockT3
revenue_annual
cash_annual

size_annual
gdp_usa_annual

expenses_annual

Shock test 3 (20052 to 200893)

-1.694
(4.283)
9.867++
(2.389)
-4.545
(3.224)

-2.143
(2.544)

-5.418%
(2.623)

-22.67*
(11.92)
2.321
(6.960)
7.369%*
(0.981)
0.279
(1.356)
28.95%
(11.94)

(4) (5)
routes/size  routes/size
-5.424** -4.210*
(2.627) (2.449)
-65,816
(101,360)
1.862
(7.012)
7.420%**
(0.984)
0.241
(1.360)
65,823
(101,361)
65,793
(101,361)
5.463
(11.62)
-34.52%**
(12.63)
-4.920
(6.741)
7.806***
(0.951)
0.0496
(1.302)
41.72%**
(12.67)

-4.183*
(2.451)

-90,706
(99,414)
-5.768
(6.800)
7.858%%
(0.953)
0.0804
(1.309)
90,714
(99,415)
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VARIABLES

1)

routes/size

)

routes/size

®)

routes/size

(4)

routes/size

()

routes/size

Table 10.14 (cont.): DID results for simulated shock 3 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

6

routes/size

profitability_annual
airplane_occupation_annual

Constant

Observations

R-squared

Airline FE

Time FE

Number of airline_id

Controls Pre

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

Shock test 3 (20052 to 2008q3)

27.76%%
(1.671)

749
0.030
No
No

34,63+
(3.213)

749
0.156
Yes
Yes
48

6173
(15.06)

721
0.225
Yes
Yes
47
Yes

-65.37%
(16.38)

721
0.226
Yes
Yes
47
Yes

-66.87*
(14.64)

741
0.245
Yes
Yes
48
No

90,674
(99,415)
-6.213
(10.67)
-64.49%*
(15.50)

741
0.246
Yes
Yes
48
No
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Table 10.15: DiD additional results for simulated shock 3.

(1) 2) (3) (@) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test3b_shockT3 -98.94 -95.77** -116.6*** -116.3*** -96.15** -95.64**
(77.45) (43.63) (44.18) (44.23) (41.63) (41.63)
Test3b 259.9%**
(42.54)
shockT3 -53.76
(47.34)
revenue_annual_shockT3 -385.4** -1.149e+06
(192.6) (1.623e+06)
cash_annual_shockT3 18.59 9.252
(111.5) (112.3)
size_annual_shockT3 123.4%** 123.8***
(15.59) (15.63)
gdp_usa_annual_shockT3 4.800 5.297
(21.712) (21.77)
expenses_annual_shockT3 505.5%** 1.149e+06
(192.8) (1.623e+06)
profitability_annual_shockT3 1.149e+06
(1.623e+06)
airplane_occupation_annual_shockT3 -65.87
(186.1)
revenue
cash_annual -91.74 -107.7
(107.8) (108.6)
size_annual 130.2%** 131.3***
(15.16) (15.18)
gdp_usa_annual 2.165 4.052
(20.81) (20.90)
expenses_annual 673.0%** 1.510e+06
(202.6) (1.589e+06)

Shock test 3 (20052 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt
and using the number of routes as the dependent variable.
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Table 10.15 (cont.): DiD additional results for simulated shock 3.

1) ()

®)

(4)

()

)

VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
revenue_annual -538.2%** -1.510e+06
(202.0) (1.589e+06)
profitability_annual 1.510e+06
(1.589e+06)
airplane_occupation_annual -218.2
(170.5)
Constant 404.8%** 498.3%** -1,123** -1,098*** -1,208*** -1,114%*
(24.70) (51.60) (239.4) (260.5) (233.2) (246.5)
Observations 749 749 721 721 741 741
R-squared 0.056 0.162 0.238 0.238 0.255 0.258
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 47 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Shock test 3 (200592 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt

and using the number of routes as the dependent variable.
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Table 10.16: DiD additional results for simulated shock 3

) 2 3 4) ®) (6)
VARIABLES routes/size  routes/size  routes/size  routes/size  routes/size  routes/size
Test3b_shockT3 -6.362 -6.118** -7.623%** -7.620%** -6.116** -6.105**
(4.540) (2.708) (2.752) (2.755) (2.614) (2.600)
Test3b 14.61%**
(2.523)
shockT3 -3.297
(2.847)
revenue_annual_shockT3 -25.87** -67,010
(12.00) (101,085)
cash_annual_shockT3 1.999 1.529
(6.943) (6.995)
size_annual_shockT3 7.192%** 7.243%*
(0.971) (0.974)
gdp_usa_annual_shockT3 0.214 0.178
(1.352) (1.356)
expenses_annual_shockT3 31.99%** 67,017
(12.01) (101,086)
profitability_annual_shockT3 66,984
(101,087)
airplane_occupation_annual_shockT3 5.131
(11.59)
revenue -1.032
(3.653)
cash_annual -6.768 -5.860
(6.735) (6.784)
size_annual 7.110%** 7.725%**
(0.930) (0.948)
gdp_usa_annual 0.459 0.0642
(1.299) (1.306)
expenses_annual 8.928** 95,087
(4.057) (99,232)

Shock test 3 (200592 to 2008q3) excluding from treatment group the top 10th percentile in terms of long-term debt
and using the number of routes over size as the dependent variable.

156



Table 10.16 (cont.): DiD additional results for simulated shock 3
(1) 2 (3) 4)

VARIABLES routes/size  routes/size  routes/size  routes/size

()

routes/size

157

6

routes/size

revenue_annual
profitability_annual

airplane_occupation_annual

Constant 27.23*** 34 53%* -59.,19*** -62.65%**
(1.482) (3.202) (14.91) (16.22)
Observations 749 749 721 721
R-squared 0.050 0.162 0.229 0.230
Airline FE No Yes Yes Yes
Time FE No Yes Yes Yes
Number of airline_id 48 47 47
Controls Pre Yes Yes

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-60.00%**
(14.55)

741
0.239
Yes
Yes
48
No

-95,079
(99,231)
95,046
(99,232)
-5.972
(10.65)
-62.96%
(15.40)

741
0.249
Yes
Yes
48
No

Shock test 3 (20052 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt

and using the number of routes over size as the dependent variable.
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Table 10.17: DIiD additional results for simulated shock 3.
1) 2) 3) 4)
VARIABLES number of number of routes/size  routes/size
routes routes
Test3_shockT3 -68.71* -66.04 -4.605* -4.519*
(40.54) (40.73) (2.513) (2.529)
L.revenue_annual -447 .9** -923,647 -28.96** -57,102
(215.9) (1.679e+06) (13.39) (104,274)
L.cash_size_annual -70.52 -73.94 -4.300 -4.679
(115.8) (117.3) (7.177) (7.283)
L.size_annual 130.8*** 131.4%* 7.589%** 7.622%**
(17.17) (17.26) (1.064) (1.072)
gdp_usa_annual 9.007 10.26 0.545 0.576
(25.73) (25.85) (1.595) (1.605)
L.expenses_annual 539.5** 923,735 32.75* 57,106
(216.1) (1.679e+06) (13.40) (104,275)
L.profitability_annual 923,274 57,076
(1.679e+06) (104,276)
L.airplane_occupation_annual -331.5* -11.60
(199.2) (12.37)
Constant -1,223%* -1,057*** -64.84*** -59.19%**
(270.7) (291.6) (16.78) (18.112)
Observations 683 678 683 678
R-squared 0.252 0.255 0.246 0.247
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses
# n<0.01, ** p<0.05, * p<0.1

Shock test 3 (200592 to 20089g3) using lagged controls and varying dependent variables
(Number of routes in columns 1 and 2 and routes/size in columns 3 and 4).
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Table 10.18: DiD additional results for simulated shock 3.
1) 2) 3) 4)
VARIABLES number of number of routes/size  routes/size
routes routes
Test3b_shockT3 -101.0** -99.84** -6.338** -6.281**
(42.65) (42.80) (2.645) (2.659)
L.revenue_annual -477.9%* -976,635 -30.79** -61,697
(216.1) (1.676e+06) (13.40) (104,284)
L.cash_annual -72.74 -76.78 -4.412 -4.764
(115.5) (117.0) (7.163) (7.274)
L.size_annual 128.2%** 129.0%*** 7.413%** 7.422%**
(16.98) (17.07) (1.053) (1.058)
L.gdp_usa_annual -0.0785
1.773)
L.expenses_annual 569.0*** 976,724 34.51* 61,700
(216.3) (1.676e+06) (13.412) (104,285)
L.profitability_annual 976,234 61,669
(1.676e+06) (104,286)
L.airplane_occupation_annual -334.6* -11.68
(198.6) (12.43)
gdp_usa_annual 9.356 10.63 0.561
(25.67) (25.79) (1.592)
Constant -1,193** -1,027%** -62.70%** -53.70%**
(268.0) (288.3) (16.62) (17.45)
Observations 683 678 683 678
R-squared 0.255 0.259 0.249 0.250
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses
** pn<0.01, ** p<0.05, * p<0.1

Shock test 3 (20052 to 2008g3) using lagged controls excluding from treatment group the
top 10th percentile in terms of long-term debt and varying dependent variable (Number of
routes in columns 1 and 2 and routes/size in columns 3 and 4).



Table 10.19: DiD results for simulated shock 4 with annual data from 1990 to 2018 using the number of routes as dependent variable.

(1) 2) (3) (@) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Test4_shockT4 79.65 26.91 -16.45 -15.12 -19.97 -16.22
(85.17) (54.09) (53.93) (53.98) (51.95) (52.00)
Test4 -280.9***
(31.95)
shockT4 -99.14
(78.82)
revenue_annual_shockT4 -537.9** -1.417e+06
(209.6) (1.609e+06)
cash_annual_shockT4 -87.82 -101.3
(109.4) (110.3)
size_annual_shockT4 126.0%** 126.9%**
(15.08) (15.112)
gdp_usa_annual_shockT4 -2.137 -0.239
(21.75) (21.92)
expenses_annual_shockT4 661.7*** 1.417e+06
(210.2) (1.609e+06)
profitability_annual_shock 1.416e+06
(1.609e+06)
airplane_occupation_annual_shock -165.2
(177.0)
revenue_annual -535.9%** -1.445e+06
(202.9) (1.595e+06)
cash_annual -83.85 -98.93
(108.3) (209.1)
size_annual 130.5%** 131.5%**
(15.26) (15.28)
gdp_usa_annual 0.731 2.703
(20.88) (20.98)
expenses_annual 665.3*** 1.445e+06
(203.5) (1.595e+06)

Shock test 4 (20072 to 2008q3)
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Table 10.19 (cont.): DID results for simulated shock 4 with annual data from 1990 to 2018 using the number of routes as dependent variable.

1) (2) 3) 4) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
profitability_annual 1.445e+06
(1.595e+06)
airplane_occupation_annual -223.9
(171.4)
Constant 575.6%** 500.0%** -1,126*** -1,059*** -1,201%** -1,103***
(27.71) (51.77) (232.7) (246.8) (234.5) (248.2)
Observations 749 749 733 733 741 741
R-squared 0.074 0.156 0.247 0.248 0.250 0.252
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 a7 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Shock test 4 (200792 to 2008q3)
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Table 10.20: DiD results for simulated shock 4 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

VARIABLES

®3)

routes/size

(6)

routes/size

Test4_shockT4

Test4

shockT4
revenue_annual_shockT4
cash_annual_shockT4
size_annual_shockT4
gdp_usa_annual_shockT4
expenses_annual_shockT4
profitability_annual_shock
airplane_occupation_annual_shock
revenue_annual
cash_annual

size_annual
gdp_usa_annual

expenses_annual

Shock test 4 (200792 to 200893)

(1) (2
routes/size  routes/size
4.384 0.969
(5.128) (3.358)
-15.55%**
(1.955)
-6.056
(4.672)

-1.573
(3.364)

-35.81%+
(13.07)
-4.430
(6.824)

7.439%%
(0.941)
-0.291
(1.357)

42,384
(13.11)

(4) (5)
routes/size  routes/size
-1.572 -1.808
(3.369) (3.241)
-87,644
(100,408)
-5.200
(6.886)
7.484***
(0.943)
-0.296
(1.368)
87,651
(100,409)
87,609
(100,4009)
-2.158
(11.05)
-34.80***
(12.66)
-4.544
(6.759)
7.705%**
(0.952)
-0.0504
(1.303)
41.80***
(12.69)

-1.690
(3.248)

-90,671
(99,621)
-5.380
(6.816)
7.755%+
(0.954)
-0.0194
(1.310)
90,678
(99,622)
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Table 10.20 (cont.): DID results for simulated shock 4 with annual data from 1990 to 2018 using the number of routes over size as dependent variable.

(1) () 3) (4) (5) (6)
VARIABLES routes/size routes/size  routes/size  routes/size routes/size  routes/size
profitability_annual 90,638
(99,622)
airplane_occupation_annual -6.228
(10.70)
Constant 36.69*** 34.66*** -60.13*** -59.72%** -64.92%** -62.51%**
(1.634) (3.214) (14.52) (15.40) (14.63) (15.50)
Observations 749 749 733 733 741 741
R-squared 0.064 0.156 0.239 0.240 0.242 0.243
Airline FE No Yes Yes Yes Yes Yes
Time FE No Yes Yes Yes Yes Yes
Number of airline_id 48 47 a7 48 48
Controls Pre Yes Yes No No

Robust standard errors in parentheses
*kk p<0_01’ *k p<005, * p<01

Shock test 4 (200792 to 2008q3)



Table 10.21: DID additional results for simulated shock 4.

164

(1) 2) (3) (@) (5) (6)
VARIABLES number of number of number of number of number of number of
routes routes routes routes routes routes
Testdb_shockT4 47.09 6.005 -15.50 -15.49 -25.43 -22.49
(81.05) (55.85) (55.11) (55.14) (53.45) (53.48)
Testdb =242 9+
(31.69)
shockT4 -83.10
(72.55)
revenue_annual_shockT4 -537.3** -1.421e+06
(209.7) (1.609e+06)
cash_annual_shockT4 -87.84 -101.6
(109.5) (110.4)
size_annual_shockT4 125.8*** 126.7%**
(15.03) (15.06)
gdp_usa_annual_shockT4 -2.203 -0.275
(21.74) (21.92)
expenses_annual_shockT4 660.9*** 1.421e+06
(210.3) (1.609e+06)
profitability_annual_shockT4 1.420e+06
(1.609e+06)
airplane_occupation_annual_shockT4 -166.2
(176.9)
revenue
cash_annual -84.82 -99.97
(108.4) (209.2)
size_annual 130.4*** 131.4%**
(15.23) (15.25)
gdp_usa_annual 0.691 2.673
(20.88) (20.98)
expenses_annual 664.7*** 1.446e+06
(203.4) (1.595e+06)

Shock test 4 (200792 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt and

using the number of routes as the dependent variable.



Table 10.21 (cont.): DID additional results for simulated shock 4.

165

4 ®) (6)
VARIABLES number of number of number of
routes routes routes
revenue_annual -535.4*** -1.446e+06
(202.9) (1.595e+06)
profitability _annual 1.446e+06
(1.595e+06)
airplane_occupation_annual -223.7
(171.3)
Constant -1,055%* -1,199%** -1,102%**
(246.0) (234.2) (247.6)
Observations 733 741 741
R-squared 0.248 0.250 0.252
Airline FE Yes Yes Yes
Time FE Yes Yes Yes
Number of airline_id 47 48 48
Controls Pre Yes No No

Robust standard errors in parentheses

w0k 0<0.01, ** p<0.05, * p<0.1

Shock test 4 (200792 to 20089g3) excluding from treatment group the top 10th percentile in terms of long-term debt and

using the number of routes as the dependent variable.



Table 10.22: DID additional results for simulated shock 4.

VARIABLES

1)

routes/size

@)

routes/size

®3)

routes/size

4)

routes/size

©)

routes/size

(6)

routes/size

Test4b_shockT4

Test4db

shockT4
revenue_annual_shockT4
cash_annual_shockT4
size_annual_shockT4
gdp_usa_annual_shockT4
expenses_annual_shockT4
profitability_annual_shockT4
airplane_occupation_annual_shockT4
revenue

cash_annual

size_annual
gdp_usa_annual

expenses_annual

2.593
(4.918)
-13.42%
(1.966)
-5.174
(4.299)

-0.144
(3.467)

-1.348
(3.438)

-35.76%*
(13.08)
-4.407
(6.829)

7.415%*
(0.938)
-0.299
(1.356)

42.31%*
(13.12)

-1.382
(3.441)

-87,974
(100,420)
-5.188
(6.892)
7.461%*
(0.940)
-0.301
(1.368)
87,981
(100,421)
87,939
(100,421)
-2.269
(11.04)

-2.313
(3.360)

-0.930
(3.673)
-6.408
(6.770)

7.137%%
(0.935)
0.366
(1.303)
8.490**
(4.070)

-1.902
(3.340)

-5.430
(6.819)
7.741%%
(0.952)
-0.0231
(1.310)
90,894
(99,613)

Shock test 4 (200792 to 2008g3) excluding from treatment group the top 10th percentile in terms of long-term debt and
using the number of routes over size as the dependent variable.



Table 10.22 (cont.): DiD additional results for simulated shock 4.
(1) (2) 3) (4)

VARIABLES routes/size  routes/size  routes/size  routes/size

©)

routes/size
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(6)

routes/size

revenue_annual
profitability _annual

airplane_occupation_annual

Constant 35.05%** 34.68*** -59.80*** -59.34***
(1.509) (3.214) (14.48) (15.35)
Observations 749 749 733 733
R-squared 0.045 0.155 0.239 0.240
Airline FE No Yes Yes Yes
Time FE No Yes Yes Yes
Number of airline_id 48 47 47
Controls Pre Yes Yes

Robust standard errors in parentheses
* n<0.01, ** p<0.05, * p<0.1

-59.62%+
(14.62)

741
0.233
Yes
Yes
48
No

-90,887
(99,612)
90,854
(99,613)
-6.266
(10.70)
-62.29%+
(15.47)

741
0.243
Yes
Yes
48
No

Shock test 4 (200792 to 20089g3) excluding from treatment group the top 10th percentile in terms of long-term debt and

using the number of routes over size as the dependent variable.



Table 10.23: DiD additional results for simulated shock 4.
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1) ) ®3) 4)
VARIABLES number of number of routes/size  routes/size
routes routes
Test4_shockT4 -16.06 -9.255 -1.693 -1.469
(53.51) (53.82) (3.318) (3.343)
L.revenue_annual -433.4** -911,614 -27.89** -56,426
(216.5) (1.683e+06) (13.42) (104,537)
L.cash_size_annual -68.04 -69.90 -4.285 -4.615
(116.7) (118.3) (7.238) (7.347)
L.size_annual 127 2%+ 127.8*** 7.366%** 7.397%**
(17.112) (17.19) (1.061) (1.068)
gdp_usa_annual 7.443 8.774 0.441 0.474
(25.77) (25.89) (1.598) (1.608)
L.expenses_annual 518.5** 911,695 31.28** 56,430
(216.3) (1.683e+06) (13.41) (104,538)
L.profitability_annual 911,257 56,401
(1.683e+06) (104,538)
L.airplane_occupation_annual -345.4* -12.32
(199.9) (12.42)
Constant -1,166*** -992.7*** -61.26%** -55.19***
(269.5) (290.3) (16.71) (18.03)
Observations 683 678 683 678
R-squared 0.248 0.252 0.243 0.244
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses
* n<0.01, ** p<0.05, * p<0.1

Shock test 4 (200792 to 2008g3) using lagged controls and varying dependent variables
(Number of routes in columns 1 and 2 and routes/size in columns 3 and 4).



Table 10.24: DiD additional results for simulated shock 4.

169

1) ) ®3) 4)
VARIABLES number of number of routes/size  routes/size
routes routes
Testdb_shockT4 -15.96 -11.93 -1.498 -1.373
(54.78) (55.01) (3.397) (3.419)
L.revenue_annual -432.8** -915,511 -27.87** -58,366
(216.6) (1.683e+06) (13.43) (104,753)
L.cash_annual -68.03 -70.60 -4.239 -4.526
(116.8) (118.3) (7.241) (7.357)
L.size_annual 127.0*** 127, 7% 7.339%** 7.355%**
(17.06) (17.15) (1.058) (1.063)
L.gdp_usa_annual -0.188
(1.781)
L.expenses_annual 517.9** 915,592 31.23** 58,370
(216.4) (1.683e+06) (13.42) (104,754)
L.profitability_annual 915,155 58,341
(1.683e+06) (104,754)
L.airplane_occupation_annual -346.1* -12.24
(199.6) (12.49)
gdp_usa_annual 7.407 8.748 0.437
(25.77) (25.89) (1.598)
Constant -1,163*** -990.9*** -60.91*** -51.71%**
(269.0) (289.4) (16.68) (17.53)
Observations 683 678 683 678
R-squared 0.248 0.252 0.242 0.244
Number of airline_id 48 47 48 47
Airline FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
Controls Pre No No No No

Standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1

Shock test 4 (200792 to 2008q3) using lagged controls excluding from treatment group the
top 10th percentile in terms of long-term debt and varying dependent variable (Number of
routes in columns 1 and 2 and routes/size in columns 3 and 4).



