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1 Introduction

Ever since the inception of commercial flights, airports and air service have been closely

associated with the growth of the local economy, particularly for those smaller cities and

remote communities. Recent research has established an overall positive role of airports

and airline traffic in the growth of the local economy (Brueckner 2003; Green 2007; Blonigen

and Cristea 2015; Sheard 2015; McGraw 2016), where the growth indicators being considered

include employment, population, income, service establishments, etc. The real estate market

is arguably another key indicator of the development of the local economy. On the other

hand, while there has been increasing scholarly attention on the impact of infrastructure

such as stadiums on the local real estate market (e.g., Tu 2005), the research on the housing

market responses to airports and airline traffic concentrates on using hednoic pricing model

to assess the role of airport noises on the housing values within a small radius from a specific

airport (e.g., Boes and Nüesch 2011; Cohen and Coughlin 2009; McMillen 2004). These

studies tend to be case studies focusing on the local impact of specific airports and do not

provide more comprehensive and generalizable evidence on the spillover impact of airline

traffic on the housing market. More importantly, much of the previous research focuses on

hub airports in large metropolitan areas and ignores airports in smaller cities and remote

communities. Our paper thus seeks to fill a gap at the intersection of these strands of

literature by studying the real estate market responses to airline bankruptcy episodes.

The airline industry in the U.S. has been through tremendous turmoil since the deregula-

tion era, and its competition landscape was dominated by three closely related phenomena:

the entry and expansion of the low-cost carriers (LCCs), mergers and acquisitions among

legacy carriers, and bankruptcies and market exits. Among them, the numerous episodes of

airline bankruptcies in the past two decades are of particular research interest to us. Curi-

ously, the research on the economic impact of airline bankruptcy has mostly been limited to

product market competition, with a particular emphasis on pricing behavior (e.g., Boren-

stein and Rose 1995; Ciliberto and Schenone 2012b), service levels and routing network (e.g.,
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Borenstein and Rose 2003; Ciliberto and Schenone 2012b), and service quality (e.g., Ciliberto

and Schenone 2012a). Outside product market competition, Gong (2007) also examines the

stock market reactions to airline bankruptcy announcements. What is largely neglected in

existing literature is the potential spillover impact onto other related industries as a result

of airline bankruptcy episodes. This is in contrast to a broad set of finance literature that

uses different industry settings to examine the spillover impact of bankruptcy on strategic

alliances and joint ventures (Boone and Ivanov, 2012), supply chain relationships (Kolay

et al., 2016), and financial performance of peer firms (Lang and Stulz, 1992). This is another

gap that our study seeks to bridge.

In this paper, we explore bankruptcy and shutdown episodes of regional airlines in the

U.S. between 1995 and 2017 and match them with a novel and comprehensive dataset on

all property transactions across the U.S. obtained from Zillow, a leading online real estate

database company. We focus on cities with the nearest airports served exclusively by regional

airlines and consider the spillover impact of bankruptcy and shutdown events from the serving

regional airlines on the housing transaction prices in these relatively smaller cities. Relative

to bigger metropolitan areas with (multiple) airports served by legacy or network low cost

carriers, these smaller cities served primarily by regional airports rely more heavily on these

airports and serving regional airlines. This feature allows us to better identify the potential

impact of regional airline bankruptcies on the local real estate market. In addition, we explore

the role of airline ownership structure by distinguishing bankruptcy episodes of wholly owned

regional affiliates from those independently operated ones and study their differential impact.

We adopt a standard event study methodology, controlling for 1) major characteristics of

each sold house, including age of the property, square footage, lot size, number of bedrooms

and bathrooms, etc; and 2) quarterly airport characteristics such as payload, number of pas-

sengers and seats, number of schedule departures, etc. Our identification is earned through

the assumption that potential unobserved area-time specific variables are not correlated with

the event, i.e., the agent-time specific airline bankruptcy. The time-varying macroeconomic
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shock will affect all the cities and states simultaneously and this will be controlled by the

time fixed effects.

Overall, our empirical analysis (based on pattern checks with aggregated quarterly aver-

age housing transactions and characteristics) confirms a spillover effect of airline bankruptcy

on real estate transactions.1 We find that cities in the 60 – 100 miles ring from the closest

regional airports experience a decrease in housing transaction prices quarters before oper-

ating regional airlines’ bankruptcy announcements and an increase in housing transaction

prices quarters after regional airlines’ emergence from bankruptcy filings. The effect remains

when we compare to cities within the 60-mile radius from the airports. Furthermore, we find

that the spillover effect is related to the ownership structure of the involved regional airlines.

Specifically, we find that the housing price response is much stronger under bankruptcy

episodes from independently owned airlines compared to those wholly owned ones.

Our research contributes to the the literature in several ways. First, we examine a broader

inter-industry spillover effect of bankruptcy and shutdown episodes, while the spillover im-

pact of bankruptcies documented in previous studies tends to be within the same industry

or only along a well-defined supply chain relationship. Our empirical results indeed indicate

that bankruptcy episodes of regional airlines can spill over into the local real estate market.

Secondly, we examine the housing market responses in cities served exclusively by regional

airlines. Previous airline research mostly ignores these smaller airports, and real estate mar-

ket in relatively remote communities also tend to be neglected in housing literature. The

exisiting research on regional airlines focuses on their technological enhancement (Brueckner

and Pai, 2009), routing network and vertical integration (Forbes and Lederman 2009; Forbes

and Lederman 2010), and contractual relations (Gil et al., 2018). As suggested by Berry and

Jia (2010), airports serving metropolitan areas with less than 850,000 people may represent

one-fifth of the total passengers and three-quarters of the directional airport-parts in the U.S.

Our work thus provides important policy implications toward the relevance and importance

1More granular individual transaction level estimates are still in progress and are available upon request.
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of Essential Air Service (EAS) given the broader spillover impact of the loss of such service.

Lastly, our research also sheds light on the broader impact of vertical integration as we find

that the spillover from regional airline bankruptcies mostly comes from independently owned

regionals rather than vertically integrated ones.

This paper is organized as follows. Section 2 surveys related literature and outlines several

hypotheses on how real estate market may be affected by turmoil in the airline industry.

Section 3 describes various data sources utilized in this study. Section 4 outlines the empirical

strategy with main findings and robustness checks followed in Section 5. Discussions and

concluding remarks are offered in Section 6.

2 Related Literature

2.1 Air Service and Regional Economic Development

Economists have long been interested in studying the economic consequences of trans-

portation infrastructures. Commercial flights reduce travel time and make inter-city transfers

of goods and services more efficient. It is thus expected that airline traffic contributes to

the development of the local economy through mechanisms such as reduction of the cost of

face-to-face business interactions (Brueckner, 2003). Florida et al. (2015) confirm that air-

ports contribute to regional economic growth, likely due to the movement of people rather

than cargo. More recent studies seek to evaluate the economic consequences of air service by

exploring hubbing and dehubbing episodes of airports. For instance, McGraw (2016) seeks to

establish a causal effect of airline hubs on local economic outcomes. Using both event stud-

ies and panel estimates, the author finds differential results in employment and wage levels

across different local industries, including a strong positive employment trend in related in-

dustries like air travel and hotels, but a negative effect in recreational sectors. Their findings

suggest that there are clear economic consequences for local economies when airlines choose

to create or destroy a hub. Rupp and Tan (2017) also extend the discussion of the impact of
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dehubbing to product quality and find an improvement in airline quality provisions following

merger-based dehubbing events. Overall, the economic impact that this strand of literature

has examined focuses on local population, income, and employment growth. Little has been

done on the potential impact of airline service real estate market. Additionally, the focus

of existing literature is on hub or focus city airports serving larger metropolitan areas. Our

study is thus able to fill an important gap in the literature by studying the housing market

responses in smaller cities to the bankruptcy episodes of the serving regional airlines. Given

the role of airline traffic in local economic development, we hypothesize that (projected)

fluctuations in airline service due to a serving airline’s bankruptcy and its emergence can

pass onto the real estate market of those (smaller) cities that rely on these regional lines.

Within the hedonic pricing literature, the discussions on how airports may affect real

estate prices and rents concentrate on the role of airport noise, typically relying on natural

experiments from specific airports and cities. For instance, exploiting a change in airline

landing regulations at airports near the Swiss-German border, Boes and Nüesch (2011) con-

duct a quasi-experimental analysis on the effect of aircraft noise on apartment rents. Because

of German regulations, the Zurich airport (which is located near the international border)

saw an uptick in the number of planes landing from the south and east whereas previously the

overwhelming majority landed from the north. Using a difference-in-differences approach,

they find that the new flight patterns had a significant negative effect on the rents of those

apartments that experienced more overhead flight traffic. Similarly, Cohen and Coughlin

(2009) use a hedonic pricing model to analyze the effect of proximity and aircraft noise

on housing prices near Atlanta airport between 1995-2002. They employ noise contours to

differentiate between areas near the airport that are nearer the runway and therefore are

exposed to louder levels of noise pollution. Their results suggest that proximity to the air-

port is positively associated with housing prices, and that the price of houses were positively

affected by declining noise levels over time. In another study, McMillen (2004) also uses a he-

donic pricing model to estimate the effect of airport noise pollution on housing prices, based
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on evidence from Chicago’s O’Hare International Airport. Their results suggest that home

prices are 9.2% lower in areas that are affected by severe noise. However, as aircrafts become

quieter in operation, the home price discount for those homes in the noisy area may decrease.

While our estimation method is largely based on hedonic pricing model that accounts for

selling properties’ characteristics, we focus on the overall evidence of how fluctuations in air

traffic due to serving airline’s bankruptcy and emergence announcements affect the housing

market in nearby cities. Additionally, our evidence is based on small cities and regional

airports across the U.S. rather than case studies of specific airports in larger metropolitan

areas.

2.2 Airline Bankruptcies and Their Impact

In the U.S., insolvent firms may file bankruptcy under Chapter 11 to reorganize or Chap-

ter 7 to liquidate. A large body of research in finance considers how bankruptcy episodes

of firms may spill over onto their competitors or other firms along the supply chain. For

instance, in a seminal study, Lang and Stulz (1992) examine how firms’ bankruptcy an-

nouncements affect the stock market performance of peer firms and document a negative

(positive) impact in industries with high (low) leverage. Similarly, Zhang (2010) uses an

event study approach to investigate Chapter 11 filings and their spillover effects on the eq-

uity value of competitors with a focus on the long run impact on the industry. The results

suggest that there is a consistent negative equity return in the long term, indicating nega-

tive spillovers following the end of the bankruptcy period. Beyond spillovers onto peer firms,

Kolay et al. (2016) utilize an event study approach to examine returns for firms that are

involved in bankruptcy proceedings with a focus on the supply chain relationship. When a

firm files for bankruptcy and enters into court protection, it exposes both its suppliers and

customers to risks. The suppliers of the bankrupt firm are particularly vulnerable due to

the fact that the bankrupt firm represents a much larger portion of their business than the

bankrupt firm’s customers. Their results support this hypothesis with suppliers experiencing
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significant losses but consumers facing more contained losses. Overall, findings in existing

studies confirm that the impact of bankruptcy events can extend beyond the implicated

firms or industry. However, other than industries along a supply chain, existing bankruptcy

literature neglects to explore the broader spillover impact on a different and nonetheless

related industry. Our study seeks to fill in this vacuum by studying how regional airline

bankruptcies may affect the housing market in smaller cities that rely on airports served

exclusively by regional airlines.

Research on the impact of airline bankruptcies tends to focus on product market compe-

tition.2 For instance, Ciliberto and Schenone (2012b) examine the effects of airlines filing for

Chapter 11 bankruptcy on the pricing, capacity choices, and networks in the U.S. airline in-

dustry. The authors are careful to account for the fact that firms may change their strategic

decision making prior to filing for bankruptcy by creating control variables for the quarters

leading up to bankruptcy. They find that bankruptcy results in lower capacity (as measured

by the national network and airport-specific networks) and prices, but there is no change

in marginal costs. In a companion paper, Ciliberto and Schenone (2012a) utilize a similar

dataset to investigate the impact of airlines’ bankruptcy episodes on their quality provisions.

Measures for quality provisions include flight cancellations, arrival delays, and the age of the

aircrafts. The findings suggest that there exists a performance difference during and after the

bankruptcy period — flight cancellations and delays decrease while an airline is under court

protection but return to pre-bankruptcy levels following this period. In addition, airlines

may use bankruptcy as an opportunity to reduce the average age of their fleet. This result

suggests that the bankruptcy process allows firms to renege on leases for older aircrafts, a

behavior specifically mentioned in Mazur (2022), and thus improve service in that regard.

Gong (2007) considers the performance of airline stocks and their competitors’ stocks be-

fore, during, and after bankruptcy proceedings and documents negative spillovers for the

bankrupt airlines’ competitors. Specifically, the author finds that bankrupt airline’s stock

2One exception is Mazur (2022), which demonstrates that bankruptcy policy plays an important role in
airlines’ capacity investment decisions.
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performance suffers during the filing process, but the emergence from bankruptcy results

in a dramatic rise in the stock price. These findings essentially imply that investors may

be pessimistic about the airlines’ future during the bankruptcy filing process but they take

emergence as a positive signal on the reorganization. Given the critical role of air service

on local economic development, we posit that the impact of regional airline’s bankruptcy

episodes may exhibit a similar pattern — the real estate market in cities relying on regional

airline service may experience a negative shock during the bankruptcy filing process of a

serving regional, but it will likely bounce back upon learning the emergence of the serving

regional.

3 Data

The data in this study come from several sources, including a manually compiled dataset

of airline bankruptcy episodes, real estate transaction data from Zillow, T-100 flight charac-

teristics data and DB1B Airline Origin and Destination Survey from the BTS and weather

data from NOAA.

3.1 Airline Bankruptcy Episodes

As suggested in previous research on airline bankruptcy episodes, e.g., Ciliberto and

Schenone (2012b) and Ciliberto and Schenone (2012a), there is no single systematic database

of airline bankruptcy events. Following the data collection approaches in prior studies, we

manually compile a dataset of regional airlines’ bankruptcy episodes utilizing information

from the following sources: the UCLA-LoPucki Bankruptcy Research Database (BRD) and

the Regional Airline Annual (RAA) Report. In addition, we also perform extensive news

event searches using the Factiva Global News Database, a leading provider of financial and

economic news with more than 30,000 sources ranging from traditional media to websites

and blogs, to ensure the accuracy of the announcement dates for the bankruptcy filing and
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emergence. Table A1 showcases a sample of the regional airline bankruptcy events considered

in this study, including their outcomes and reasons. As seen from the table, common reasons

for bankruptcies mainly include financial troubles, which could come from the parent airlines

for those wholly owned regionals. Many regional airlines eventually emerged from their

Chapter 11 filings, while those that filed for Chapter 7 or did not emerge from Chapter 11

would shut down or receive a buyout from other airlines. In addition, we also observe that

most of the regional airline bankruptcy events did not occur during the 2008 financial crisis

which would coincide with the housing market collapse.

3.2 Real Estate Transaction Data

The proprietary real estate transaction data used in this study come from Zillow, a leading

online real estate database company. Zillow provides extensive information on properties up

for sale for potential home buyers through an online database that includes price, location,

and home characteristics, such as number of bedrooms, bathrooms, square footage, etc.

The company offers information on sold properties’ characteristics from the same database

to researchers through the ZTRAX repository. The repository contains extensive housing

market data for all house transactions (since 1995 with some going back as far as the late

1980s) in all 50 U.S. states, Washington D.C., and the territories of Puerto Rico, Guam, and

the Virgin Islands. The Zillow dataset provides detailed geocodes for each sold property,

which we then use to compute the straight-line and driving distances to the closest airport

that is served exclusively by regional airlines.3

After dropping cities with inconsistent or missing real estate transactions, there are 11,819

real estate markets in our final dataset, drawing representation across all 50 states. They

consist of cities where the closest airport (by straight-line distance) is served exclusively by

regional airlines.4 Figure 1 presents the geographical distribution of real estate markets that

3The closest airport computation is strictly based on distance, e.g., the closest airport does not have to
be in the same state as the property of interest.

4A map by driving distance show an identical distribution of these real estate markets.
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we consider in this study. Consistent with the distribution of overall population, we observe

a denser distribution of cities in the Northeast, Mid-Atlantic Coast and the eastern part of

the Midwest.

Figure 1: Distribution of Cities with Closest Airport Served by Regionals

3.3 Airline, Airport and Weather Data

We utilize the T-100 flight characteristics data from the Bureau of Transportation Statis-

tics (BTS) to capture airport characteristics. The T-100 flight characteristics data contain

monthly route-level data on flight characteristics such as the number of flights scheduled and

performed at the origin and destination, number of seats available and occupied, distance

and aircrafts employed. We compute the average quarterly value of each route by utilizing

the quarterly airline pricing data from the Airline Origin and Destination Survey (DB1B)
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from BTS. The DB1B data contain a 10% random sample of the universe of all air tickets

sold in each quarter.

As discussed above, we focus on airports that are served exclusively by regional airlines

as defined by the RAA. Similar to Forbes and Lederman (2010) and Forbes and Lederman

(2009), we also utilize the RAA reports to identify regional airline affiliation and ownership

information and divide the regionals into those that are independently owned versus those

that are wholly owned by one of the legacy airlines. Additionally, we utilize weather data

from the National Oceanic and Atmospheric Administration (NOAA) to control for weather

events at both the origin and destination airports that may affect airline scheduling. The

weather data contain daily accounts of temperatures, precipitation, wind speed, snowfall and

snow depths for each airport location.

We focus on airlines that provide regular scheduled services and have at least an appear-

ance of five years or 20 quarters in the data. In our final dataset, there are 198 airports served

exclusively by at least one of the 48 regional airlines included in the sample. Figure 2 plots

the geographical distribution of the regional airports considered in our study. Compared to

the distribution of cities in Figure 1, we observe a more balanced geographical distribution

of regional airports across the different regions of the U.S.

3.4 Summary Statistics

Table 1 presents the summary statistics for our data. The house characteristics are at

property level while the route and airport characteristics are at quarterly level. As expected,

we observe large variations in the transaction prices as well as property characteristics includ-

ing square footage, total number of rooms, age of the property, etc. Similar large variations

can be seen and expected in the origin airport characteristics.

To provide further intuition, Figures 1 and 2 depict the mean sales price and number of

transactions in three cities in our sample: Foresthill, California; Gold River, California; and

Lincoln, Alabama. Each city experienced an airline filing for bankruptcy and disposition in
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Figure 2: Distribution of Regional Airports

2006. In both figures, the vertical line represents the timing of asset disposal. The time trend

in all three cases supports the idea that after local airlines lost some level of capacity, mean

housing prices and the number of transactions decreased. The sales price graphs establish a

clearer effect than the transactions graphs. These results do not reflect a causal effect, but

they provide preliminary evidence that the bankruptcy of small regional airlines has some

negative impact on their local communities’ housing markets and economic outcomes more

generally. Our next step is to use more rigorous econometric methods to combine all markets

and control for covariates.
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Table 1: Summary Statistics

Variable Mean Std. Dev. Min. Max.

salespriceamount 228904.44 484086.864 1000 17168053.773
br filing dq 0.006 0.077 0 1
br disposed dq 0.007 0.083 0 1
shutdown dq 0.001 0.034 0 1
lotsizesquarefeet 47706.52 1042306.44 2292 85611082
sqfeet 2099.984 1578.835 154 22674
totalrooms 2.648 2.791 0 17
totalbedrooms 2.589 0.982 0 6
totalcalculatedbathcount 1.752 0.634 0 4.067
noofstories 1.346 0.458 1 15
age 47.012 18.069 2.233 166
tot orig payload 17882836.536 16202972.677 3600 100735328
tot orig passengers 49573.456 46141.191 0 274685
tot orig dep sch 1359.442 1182.491 0 11004
tot orig seats 69083.56 61203.453 18 336570
# of observations 805850
# of cities 11819
# of regional airports 198

4 Empirical Strategy

Our research explores the impact of bankruptcy events in the airline industry on the

local housing market. There have been a large number of bankruptcy cases in the airline

industry, among legacy carriers, low-cost carriers (LLCs), and regional airlines. These events

have affected certain markets while leaving others untouched. For example, a regional airline

operating out of Mobile, Alabama filing for bankruptcy should be an exogenous event for

the local housing market in Tacoma, Washington (assuming that the airline does not also

serve Tacoma). As a result, the natural estimation method is a simple event study, that

is popularly employed by airline research (e.g., Goolsbee and Syverson 2008) and finance

literature (see MacKinlay (1997) for a review).

We employ the event study setup to incorporate a potential anticipation effect. The

treatment in our case is whether a metropolitan area had an airline operating out of its local
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Figure 3: Mean Sales Price Relative to Bankruptcy Emergence

Figure 4: Number of Transactions Relative to Bankruptcy Emergence
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airport that filed for bankruptcy. There are three possibilities in this regard. First, there

is the initial bankruptcy filing, where bankruptcy paperwork is submitted by the airline to

the government. There are two possible types of bankruptcy: Chapter 7 (liquidation) and

Chapter 11 (reorganization). When a firm liquidates, it ceases operations and shuts down

(shutdown); when it reorganizes, it may renegotiate its contracts or dispose of some of its

assets, which we call disposal. As airlines reduce their presence or withdraw from a market,

the prospects of the local economy may suffer, which can spill over to the local housing

market.

In a typical event study setting, the treatment is stable over time. That is, once a

subject receives or does not receive treatment, they are “locked in” to that condition. The

econometrician then typically creates an interaction term for two dummy variables indicating

treatment status (TreatedJ) and a policy variable representing the time following treatment

(Policyt). This interaction then is the outcome parameter of interest in a event study

framework.

Our setting complicates this method for two reasons. First, it is often the case that a

market with a bankrupt airline experiences two of the treatments. For example, an airline

flying out of Biloxi, Mississippi filed for bankruptcy in the fourth quarter of 2011 and shed

some of its assets two years later in the fourth quarter of 2013. Therefore, the Biloxi market

receives treatment twice via our filing and disposal treatments.

4.1 Generalized Event Study

We define dummy variables for treatment as the following: filingjt indicates if airline j

has filed for bankruptcy at time t. disposaljt takes the value 1 if the airline j has disposed of

some of its assets at time t, and shutdownjt equals 1 if the airline has ceased operations at

time t. These three variables provide both our treatment and policy terms. as the assignment

is staggered across airlines and time.

The main problem we face is the testing of a common trend, which is required for an
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effective difference-in-differences (DiD) estimation. Treatment is staggered across airlines

and time and there is a potential anticipation effect prior to the treatment, so we are unable

to use a linear time trend test to check if our treated and control observations satisfy the

common trend test. Since we have an unbalanced panel, including a “fake” treatment before

actual treatment is unfeasible. But we could see the existence of anticipation on the disposed

bankruptcy about three periods before the treatment using an aggregated data pattern check.

To solve for the issues addressed above and to incorporate what we find in the aggregated

data pattern graphs, we include both lag and lead variables as a way of mitigating this issue

and apply an event study setup following Goolsbee and Syverson (2008).

To begin our estimation, we must first reiterate that there are two possibilities when a

firm declares bankruptcy. First, the firm may choose to file for bankruptcy, renegotiate or

forfeit some of its assets, and emerge from bankruptcy under Chapter 11. The second option

is to file for Chapter 7 bankruptcy, which liquidates the firm. Due to the difference between

the two options, we estimate two separate models:

Yirt = α1filingjrt + α2disposaljrt +
−8∑

k=−1
βkLeadjrk +

8∑
k=1

βkLagjrk

+ γXirt + αjr + λt + εijt

(1)

where Yirt is the outcome variable of interest, typically either the housing price or the quantity

of homes sold in market r at time t, where i stands for the sold individual property. filingjrt

and disposaljrt are the previously described explanatory variables of interest for airline-

market pair j at time t. Xirt is a set of control variables that includes housing and route

characteristics for individual house i in market r over time t. αjr is market-airline fixed

effects and σt is time fixed effects. Since we control for time fixed effects, the standard

Policyt variable is absorbed, and its interaction term is included in the right hand side of
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the equation.

Yirt = α1shutdownjrt +
−8∑

k=−1
βkLeadjrk +

8∑
k=1

βkLagjrk

+ γXirt + αjr + λt + εijt

(2)

Model (2) presented above is identical to model (1) except that we substitute the filingjt

and disposaljt for shutdownjt to estimate the impact of a Chapter 7 (or failed Chapter 11)

bankruptcy.

5 Findings and Robustness Checks

In this section, the results that we present are based on a set of aggregated level (at

quarterly level) pattern checks.5 They provide intuitions about our research design and

illustrate the overall patterns of the findings.

5.1 Baseline Event Study Findings

Table 2 presents our main estimates for cities in the 60–100 miles radius from the closest

airport. The dependent variable in columns (1) and (2) is the log of average prices at each

city-time combination. Columns (3) and (4) use the sales frequency in city i at time t as

the dependent variable. We include a number of controls that could impact housing price,

including house (e.g., the number of bedrooms, bathrooms, square footage, property age,

etc.) and flight characteristics. All four specifications presented in Table 2 include year and

city-state fixed effects. Columns (2) and (4) also include weather controls, which may have

an effect on the airlines’ operations during a given quarter. The lead and lag variables are

dummies that reflect the periods before and after our treatment variables.

5Detailed and granular individual property level estimation is still in progress and, when available, will
replace the relevant aggregated tables
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In the first portion of the table, our explanatory variable of interest is the dummy filingjt

as detailed in the empirical strategy section. There is no significant effect during the quarter

of filing, but in both the price and frequency measures, there is statistically and economically

significant effects in the lagged periods following filing for bankruptcy. In the eight periods

after filing, there is between a three and eight percent decline in the mean housing price.

The effect appears to peak during the fifth lag period. The results are consistent for both

of the specifications. There does not appear to be a relationship between the price and the

periods leading up to filing, which suggests that the housing market did not anticipate the

bankruptcy of local regional airlines. In columns (3) and (4), the story is similar: in the

immediate aftermath of the bankruptcy filing, there is no statistically significant impact on

the frequency of sales. However, following the bankruptcy there is a sharp decline in sales

which lasts for approximately five periods.

The second part of the table presents the same four models as before, but with disposedjt

as our explanatory variable. Under Chapter 11 bankruptcy, the firm first files for bankruptcy

and creates a plan of reorganization. This plan generally details the firm’s intention to re-

structure debt contracts, renegotiate labor contracts, and reach an agreement with investors.

It is then presented to a state court for approval. The court’s decision is the disposition phase.

During this time the plan can either be confirmed, converted to Chapter 7, dismissed, or

§363 sale where the firm sells a significant portion of its assets. The effect of disposition on

housing price and sales we observe generally points in the opposite direction relative to the

filing results. In the quarter of disposition, prices increase by 4% and the number of sales

increases by 5%. There is some evidence which suggests that the positive effect carries over

time via the lagged variables, but the evidence is mixed. Less mixed are the results of the

leads, which also show a positive effect on prices and sales of between 3%–5%. This may

reflect a period of recovery, where reintegration of a firm following its disposition has some

positive spillover on local economic outcomes.

Finally, Table 3 uses the same four specifications, this time with the explanatory vari-
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able shutdownjt. Shutdown occurs either when the firm files for Chapter 7 bankruptcy or

when it files for Chapter 11 bankruptcy and fails to create a restructuring plan that averts

liquidation. Following the shutdown, the airline ceases operations. Our results are mixed,

with statistically significant effects changing signs period–to–period. During the shutdown

quarter there is some positive effect on sales price, but it disappears in the leads and lags

surrounding it. Similarly, the sales frequency results are insignificant during the period of

shutdown and feature contradictory evidence in the periods that follow. It could be the case

that the local market prices in the likelihood of a firm’s liquidation before it occurs, leading

to our mixed results.

5.2 Spatial Difference Findings

Table 4 presents the triple-difference results, where we compare the housing price re-

sponses between the 60–100 miles ring and 0–60 miles ring.6

The previous results suggest that, depending on the stage of bankruptcy, the housing

market adjusts. We restricted the housing market to homes between 60 and 100 miles from

the nearest airport. The next question is: do different distance regions respond differently to

the various bankruptcy stages? Specifically, we are interested in estimating whether homes

closer to the airport (i.e. less than 60 miles away) have a different reaction when an airline

files for bankruptcy, emerges from it, or liquidates. There is some micro-level evidence, as

detailed in Section 2, that suggests there is a discount on homes close to an airport due to

enhanced traffic and noise pollution. As a result, we might expect the value of homes closest

to the airport to appreciate following a bankruptcy episode. To investigate how the housing

market’s response to airline bankruptcy varies depending on its distance from the airport,

6We also run a triple-difference model for airline shutdowns by comparing the housing price responses
between the 60–100 miles ring and 0–60 miles ring. We do not find any consistent patterns on the interaction
there.
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we consider the following econometric model:

Yirt = α1filingjrt · ring1 + α2disposaljrt · ring1 +
−8∑

k=−1
βkLeadjrk · ring1

+
8∑

k=1
βkLagjrk · ring1 + γXirt + αjr + λt + εijt

(3)

where ring1 is an indicator for whether a given housing market is between 60 and 100

miles of the nearest airport. We include all homes in the sample below 100 miles from the

nearest airport. As a result, our estimated coefficients for the three bankruptcy treatments

can be interpreted as the unique effect on homes between 60 and 100 miles away relative to

those less than 60 miles away. We maintain the same lead and lag event study method as

before, also interacting it with the ring1 term.

Our results in this new specification further support our initial findings. Column (1) is

our standard model, and column (2) includes controls for local weather conditions. Filing for

bankruptcy does not seem to have an immediate effect on the housing market, but starting

in the fourth period following filing, we see a significant negative effect on home prices that

lasts for four additional periods. Prices decrease over this time from between 4.4% to 5.7%.

There is no effect in the lead up to filing. Bankruptcy disposition, meanwhile, features the

same positive effect as observed before. Again, the periods leading up to the disposition

display a strong positive increase in housing prices, with the period of disposition signaling

the final increasing period. The results indicate between a 4% to 8% increase. It is clear

then that the changing prices is primarily being driven by this 60 to 100 mile range. For

these markets, the bankruptcy of an airline could represent a significant decrease in access

to air travel more generally, leading to the fluctuation in prices as seen in our filingjt and

disposaljt results.
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5.3 Wholly Owned Versus Independent Regional Airlines

To gauge the impact of regional airline ownership on the spillover onto housing market,

we separate our sample based on whether the regional airlines filing for bankruptcy are

wholly owned by one of the major airlines.7 Table 5 presents the estimated coefficients.

The first part of the table includes explanatory variables for the date of a firm’s bankruptcy

filing. House characteristics, airport characteristics, and year and city-state fixed effects are

all included in both specifications. The results suggest that any potential effect will be seen

in the independent regional airlines, as opposed to those owned by a major airline. Column

(1) shows that there are some significant negative effects for the independent airlines in the

periods following bankruptcy, occurring between five and eight lags after. There is also some

evidence suggesting that the early leads, from lead six to lead eight, have a positive effect.

Results in column (2) show no statistically significant effect.

The second part of Table 5 shows the same specification, but with bankruptcy disposition

in place of filing as the explanatory variables. Again, we include property and airport

characteristics, as well as year and city-state fixed effects. The results suggest a persistent

positive effect for the independently owned airlines around the airline’s disposition. All

three lead quarters have a positive effect of between 8.2–12.7%, the disposition quarter has a

positive effect of 6.2%, and the lags up to five quarters after disposition have positive effects

of between 4–8%. For the wholly owned airlines, there again does not seem to be much of an

effect. There is some evidence to suggest a negative relationship in the two quarters following

disposal, but it disappears immediately after the second quarter. Overall, these results seem

to indicate that the effect seen earlier in our estimations is being driven by independently

owned regional airlines, not those owned by major airlines.

7XXX details to be filled here.
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5.4 Robustness Checks

We conduct a number of tests to assess the robustness of our main findings. We first

consider a number of alternative specifications including fixed effects at year-quarterly level

rather than yearly level as well as using median price as the dependent variables. Table 6

reports the results. Columns (1) and (2) use the fully owned 60-100 mile sample, similar to

column (2) in Table 5. The dependent variables are mean and median price, respectively.

Column (1) includes year-quarter fixed effects, while column (2) includes year fixed effects.

Otherwise, both columns use property and airport characteristics as control variables and

city-state fixed effects. Similar to the previous tables, we examine the impact of bankruptcy

filings first, followed by bankruptcy disposition.

For the filing models, we see a negative relationship with similar magnitude in both mean

and median prices. Between the second and eighth quarters is when we observe statistically

significant results. The values range from -3.8% and -9.3%. The results for disposition do

not exhibit the same tidiness. Generally, the estimated coefficients are positive, with the

exception of the second quarter after disposition. Both models show a positive effect in our

lead variables up to four quarters prior to disposition. The magnitude is between 3.3% and

6.5%. Column (2), with dependent variable being median price, also exhibits a small positive

effect in the fourth and fifth quarters following disposition.

Columns (3) and (4) of Table 6 are similar to the model presented in column (1) of

Table 5, where “independent” refers to those regional airlines which are not subsidiaries of

some legacy airlines. In this sample, we only include homes that are 60-100 miles from

the nearest airport where an independently owned regional airline files for bankruptcy or

undergoes the disposition process. Column (3) includes year fixed effects, while column (4)

includes year-quarter fixed effects. The estimates in the first two columns are similar to

those for the fully-owned results. Specifically, there is a large negative price response in

the periods following bankruptcy filing and a positive response both before and after the

disposition. The price and median price columns show similar magnitudes, with the main
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difference being significant results in the filing period and immediately after in column (4).

Column (3) meanwhile shows significant housing market responses in the filing lead periods 6

through 8. There are persistent and strong positive effects in both columns for the disposition

quarters. The results suggest that the home markets which are most sensitive to bankruptcy

are those in the 60-100 mile range away from the nearest airport where an independently

owned airline has undergone the bankruptcy process.

Additionally, we exclude cities that are closer to a major hub or focus city than to a

regional airlines and re-estimate our main specifications.8 Table 7 reports the estimated

coefficients. We include an additional response measure as presented in column (4): sales

frequency. Columns (1) and (2) are the normal price responses for fully and independently

owned airlines, respectively. Column (3) is the median price response. Again, the first part of

the table reflects the bankruptcy filing response and the second part the disposition response.

The directions remain the same across all four specifications as they have in our previously

shown results. There is a large negative response to filing in both prices and sales frequency

before and especially after the event, with the lagged values showing a persistent effect up to

eight periods after the filing quarter. Disposition, meanwhile, shows strong positive effects

in the periods before and after. The results are still most pronounced for independently

owned airlines for both filing and disposition. This presents further evidence that it is the

housing markets served by independently owned regional airlines that are most sensitive to

bankruptcy episodes.

6 Discussion and Conclusions

In this paper, we explore bankruptcy and shutdown episodes of regional airlines in the

U.S. between 1995 and 2017 and match them with a novel and comprehensive dataset on

8The hubs and focus cities we consider over our sample period include the following 37 airports: ANC,
ATL, BOS, BWI, CLE, CLT, CVG, DAL, DCA, DFW, DTW, EWR, FLL, HNL. HOU, IAD, IAH, JFK,
LAS, LAX, MCI, MCO, MDW, MEM, MIA, MKE, MSP, OAK, OGG, ORD, PDX, PHL, PHX, SEA, SFO,
and SLC.
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all property transactions across the U.S. Our empirical analysis confirms a spillover effect of

airline bankruptcy on real estate transactions. We find cities in the 60–100 miles ring from

regional airports experience a decrease in housing transaction prices quarters before operating

regional airlines’ bankruptcy announcements and an increase in housing transaction prices

quarters after regional airlines’ emergence from its bankruptcy. The effect remains when we

compare to cities within the 60-mile radius from the airports. Furthermore, we find that

the spillover effect is related to the ownership structure of the involved regional airlines.

Specifically, we find that the housing price response is much stronger under bankruptcy

episodes from independently owned airlines compared to those wholly owned ones.

Our findings regarding the spillover impact of bankruptcies, particularly in industries

that smaller communities, raise important policy questions about the criteria and goals of

bankruptcy protection policies and government bailouts. In addition, although our study

focuses on small cities that receive regular commercial flights, it provides further implications

toward the provision of the Essential Air Service (EAS) that reaches out to over 150 remote

communities in the U.S. that would otherwise receive no scheduled air service. Our findings

essentially imply that the provision of such service may deliver additional welfare gains by

stabilizing real estate market in nearby cities.

Our study provides several avenues for future research. One extension is to explore

the potential spillover onto real estate market due to airline entry events, where one could

even explore implicit entry threats as studied in Goolsbee and Syverson (2008). Another

possibility is to explore a structure model that incorporates demand shocks could also help

uncover more direct estimates of the dynamic interaction between the airline and real estate

industries.
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Table 2: Housing Price and Sales Responses to Airline Bankruptcy Filings and Emergence:
60–100 Miles Ring

(1) (2) (3) (4)
Price Price Sales Freq. Sales Freq.

bankruptcy filing quarter -0.017 -0.016 -0.026 -0.032
(0.023) (0.026) (0.018) (0.020)

br filing dq lag1 -0.034* -0.050** -0.160*** -0.156***
(0.020) (0.022) (0.020) (0.022)

br filing dq lag2 -0.053*** -0.060*** -0.092*** -0.091***
(0.020) (0.022) (0.020) (0.021)

br filing dq lag3 -0.035 -0.036 -0.041** -0.045**
(0.021) (0.023) (0.018) (0.019)

br filing dq lag4 -0.068*** -0.068*** -0.040** -0.041**
(0.022) (0.023) (0.019) (0.020)

br filing dq lag5 -0.082*** -0.079*** -0.118*** -0.121***
(0.020) (0.021) (0.021) (0.021)

br filing dq lag6 -0.062*** -0.054*** -0.026 -0.019
(0.017) (0.019) (0.019) (0.021)

br filing dq lag7 -0.062*** -0.058*** -0.012 -0.019
(0.017) (0.018) (0.017) (0.018)

br filing dq lag8 -0.039** -0.034** -0.014 -0.016
(0.016) (0.017) (0.016) (0.018)

br filing dq for1 -0.026 -0.036* -0.029* -0.026
(0.019) (0.021) (0.017) (0.018)

br filing dq for2 0.010 0.010 -0.098*** -0.128***
(0.019) (0.021) (0.017) (0.018)

br filing dq for3 -0.003 0.005 -0.207*** -0.225***
(0.019) (0.021) (0.025) (0.028)

br filing dq for4 0.002 -0.006 -0.026 -0.025
(0.020) (0.023) (0.020) (0.022)

br filing dq for5 -0.010 -0.011 -0.046** -0.031
(0.019) (0.021) (0.021) (0.022)

br filing dq for6 0.021 0.022 0.033* 0.047**
(0.018) (0.019) (0.018) (0.019)

br filing dq for7 0.037* 0.040* -0.009 -0.015
(0.020) (0.021) (0.017) (0.019)

br filing dq for8 0.012 0.005 0.009 0.009
(0.020) (0.022) (0.020) (0.021)

Observations 90,627 77,183 90,636 77,192
House Characteristics Y Y Y Y
Airport Characteristics Y Y Y Y
Weather Controls N Y N Y
Year FE Y Y Y Y
City-State FE Y Y Y Y27



Table 2: Housing Price and Sales Responses to Airline Bankruptcy Filings and Emergence:
60–100 Miles Ring (Continued)

(1) (2) (3) (4)
Price Price Sales Freq. Sales Freq.

bankruptcy disposition quarter 0.040** 0.039** 0.051*** 0.049***
(0.016) (0.018) (0.015) (0.016)

br disposed dq lag1 0.005 -0.001 0.020 0.007
(0.014) (0.015) (0.014) (0.015)

br disposed dq lag2 -0.031** -0.036** 0.015 0.010
(0.015) (0.016) (0.014) (0.015)

br disposed dq lag3 0.013 0.010 0.007 0.012
(0.015) (0.017) (0.015) (0.016)

br disposed dq lag4 0.017 0.011 0.062*** 0.063***
(0.013) (0.014) (0.013) (0.014)

br disposed dq lag5 0.030** 0.028** 0.089*** 0.080***
(0.012) (0.013) (0.013) (0.013)

br disposed dq lag6 0.011 0.010 0.009 0.004
(0.014) (0.014) (0.014) (0.014)

br disposed dq lag7 -0.001 -0.002 -0.017 -0.012
(0.014) (0.015) (0.015) (0.015)

br disposed dq lag8 0.004 0.005 0.011 0.013
(0.015) (0.016) (0.016) (0.016)

br disposed dq for1 0.030** 0.027 0.011 0.006
(0.015) (0.016) (0.018) (0.019)

br disposed dq for2 0.046*** 0.041** 0.029* 0.022
(0.017) (0.018) (0.017) (0.019)

br disposed dq for3 0.057*** 0.057** 0.051*** 0.038**
(0.021) (0.022) (0.017) (0.018)

br disposed dq for4 0.039* 0.047** 0.041** 0.032*
(0.020) (0.021) (0.018) (0.019)

br disposed dq for5 0.037* 0.048** 0.040** 0.029
(0.020) (0.021) (0.020) (0.021)

br disposed dq for6 0.015 0.027 0.027 0.025
(0.023) (0.024) (0.021) (0.022)

br disposed dq for7 -0.014 -0.011 0.024 0.021
(0.021) (0.022) (0.021) (0.022)

br disposed dq for8 -0.005 0.002 -0.003 -0.012
(0.020) (0.020) (0.020) (0.021)

Observations 90,627 77,183 90,636 77,192
House Characteristics Y Y Y Y
Airport Characteristics Y Y Y Y
Weather Controls N Y N Y
Year FE Y Y Y Y
City-State FE Y Y Y Y

Standard errors in parentheses. Each of the four models controls for a number of other variables
that impact house price and flight characteristics, including: house square feet, the total number
of rooms, total bedrooms, total bathrooms, the number of stories, house age, aircraft payload,
and number of passengers. The models include year and city fixed effects and are clustered
at the state level. In column (1), Lag 1 represents a lag for when a firm filed for bankruptcy.
Similarly, in columns (2) and (3), Lag 1 signifies the lagged value for bankruptcy disposal and
firm shutdown, respectively. The same principle applies for the Lead rows. In column (4), the
Lag and Lead rows reflect only the shutdown values despite all three versions of Lag and Lead
being included in the model. We include the shutdown values because they are the only lags
and leads that are significant in the fully identified model.
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Table 3: Housing Price and Sales Responses to Airline Shutdown: 60–100 Miles Ring

(1) (2) (3) (4)
Price Price Sales Freq. Sales Freq.

airline shutdown quarter 0.046* 0.047* -0.039 -0.039
(0.025) (0.025) (0.053) (0.053)

shutdown dq lag1 -0.042 -0.041 0.144** 0.145**
(0.063) (0.062) (0.060) (0.060)

shutdown dq lag2 0.030 0.025 -0.175** -0.172**
(0.030) (0.030) (0.077) (0.077)

shutdown dq lag3 0.023 0.019 0.018 0.019
(0.041) (0.041) (0.084) (0.084)

shutdown dq lag4 0.108*** 0.103*** 0.095 0.097
(0.035) (0.035) (0.067) (0.067)

shutdown dq lag5 -0.003 -0.006 -0.139** -0.136*
(0.050) (0.050) (0.070) (0.070)

shutdown dq lag6 -0.029 -0.028 -0.150** -0.142*
(0.049) (0.049) (0.075) (0.074)

shutdown dq lag7 -0.005 -0.003 0.015 0.011
(0.072) (0.072) (0.066) (0.066)

shutdown dq lag8 -0.023 -0.022 -0.089 -0.092
(0.049) (0.048) (0.175) (0.174)

shutdown dq for1 0.030 0.031 -0.045 -0.047
(0.037) (0.036) (0.051) (0.051)

shutdown dq for2 -0.017 -0.017 -0.006 -0.007
(0.036) (0.036) (0.047) (0.047)

shutdown dq for3 -0.022 -0.026 0.027 0.024
(0.034) (0.034) (0.058) (0.058)

shutdown dq for4 0.078** 0.076** 0.062 0.061
(0.036) (0.036) (0.044) (0.044)

shutdown dq for5 -0.005 -0.007 0.007 0.006
(0.034) (0.034) (0.046) (0.046)

shutdown dq for6 -0.043 -0.043 0.015 0.014
(0.041) (0.041) (0.042) (0.041)

shutdown dq for7 0.052 0.053 0.069 0.066
(0.034) (0.034) (0.043) (0.043)

shutdown dq for8 0.008 0.009 0.060 0.054
(0.024) (0.024) (0.036) (0.036)

Observations 90,627 77,183 90,636 77,192
House Characteristics Y Y Y Y
Airport Characteristics Y Y Y Y
Weather Controls N Y N Y
Year FE Y Y Y Y
City-State FE Y Y Y Y

Standard errors in parentheses. Each of the four models controls for a number of other
variables that impact house price and flight characteristics, including: house square feet,
the total number of rooms, total bedrooms, total bathrooms, the number of stories, house
age, aircraft payload, and number of passengers. The models include year and city fixed
effects and are clustered at the state level. In column (1), Lag 1 represents a lag for
when a firm filed for bankruptcy. Similarly, in columns (2) and (3), Lag 1 signifies the
lagged value for bankruptcy disposal and firm shutdown, respectively. The same principle
applies for the Lead rows. In column (4), the Lag and Lead rows reflect only the shutdown
values despite all three versions of Lag and Lead being included in the model. We include
the shutdown values because they are the only lags and leads that are significant in the
fully identified model. 29



Table 4: Housing Price Responses to Airline Bankruptcy Filings and Emergence: 60–100
Miles Relative to 0–60 Miles

(1) (2)
Price Price

1.br filing dq#1.ring1 -0.009 -0.007
(0.029) (0.032)

1.br filing dq#1.ring1 -0.009 -0.007
(0.029) (0.032)

1.br filing dq lag1#1.ring1 -0.017 -0.038
(0.026) (0.028)

1.br filing dq lag2#1.ring1 -0.006 -0.019
(0.024) (0.026)

1.br filing dq lag3#1.ring1 -0.012 -0.020
(0.026) (0.027)

1.br filing dq lag4#1.ring1 -0.044* -0.045*
(0.026) (0.027)

1.br filing dq lag5#1.ring1 -0.053** -0.054**
(0.024) (0.025)

1.br filing dq lag6#1.ring1 -0.046** -0.047**
(0.021) (0.022)

1.br filing dq lag7#1.ring1 -0.051** -0.047**
(0.021) (0.023)

1.br filing dq lag8#1.ring1 -0.052** -0.057**
(0.020) (0.022)

1.br filing dq for1#1.ring1 0.018 0.004
(0.025) (0.027)

1.br filing dq for2#1.ring1 0.038 0.037
(0.024) (0.026)

1.br filing dq for3#1.ring1 -0.031 -0.029
(0.028) (0.030)

1.br filing dq for4#1.ring1 -0.013 -0.027
(0.025) (0.028)

1.br filing dq for5#1.ring1 0.015 0.005
(0.024) (0.026)

1.br filing dq for6#1.ring1 0.027 0.025
(0.023) (0.024)

1.br filing dq for7#1.ring1 0.035 0.034
(0.024) (0.026)

1.br filing dq for8#1.ring1 -0.003 -0.009
(0.024) (0.027)

Observations 235,170 208,339
House Characteristics Y Y
Airport Characteristics Y Y
Year FE Y Y
City-State FE Y Y

(1) (2)
continued Price Price

1.br disposed dq#1.ring1 0.045** 0.045**
(0.020) (0.021)

1.br disposed dq#1.ring1 0.045** 0.045**
(0.020) (0.021)

1.br disposed dq lag1#1.ring1 0.014 0.014
(0.018) (0.019)

1.br disposed dq lag2#1.ring1 -0.023 -0.027
(0.018) (0.019)

1.br disposed dq lag3#1.ring1 0.035* 0.036*
(0.019) (0.021)

1.br disposed dq lag4#1.ring1 -0.001 0.001
(0.017) (0.018)

1.br disposed dq lag5#1.ring1 0.025 0.028*
(0.016) (0.017)

1.br disposed dq lag6#1.ring1 -0.002 -0.003
(0.017) (0.018)

1.br disposed dq lag7#1.ring1 0.021 0.019
(0.019) (0.019)

1.br disposed dq lag8#1.ring1 -0.013 -0.013
(0.019) (0.019)

1.br disposed dq for1#1.ring1 0.039** 0.042**
(0.020) (0.021)

1.br disposed dq for2#1.ring1 0.019 0.023
(0.022) (0.023)

1.br disposed dq for3#1.ring1 0.056** 0.058**
(0.024) (0.026)

1.br disposed dq for4#1.ring1 0.075*** 0.079***
(0.024) (0.025)

1.br disposed dq for5#1.ring1 0.046* 0.055**
(0.024) (0.025)

1.br disposed dq for6#1.ring1 0.015 0.024
(0.027) (0.029)

1.br disposed dq for7#1.ring1 -0.006 -0.006
(0.026) (0.027)

1.br disposed dq for8#1.ring1 0.006 0.011
(0.024) (0.025)

Standard errors in parentheses. Each of the four models controls for a number of other variables that impact house price and
flight characteristics, including: house square feet, the total number of rooms, total bedrooms, total bathrooms, the number of
stories, house age, aircraft payload, and number of passengers. The models include year and city fixed effects and are clustered
at the state level. In column (1), Lag 1 represents a lag for when a firm filed for bankruptcy. Similarly, in columns (2) and (3),
Lag 1 signifies the lagged value for bankruptcy disposal and firm shutdown, respectively. The same principle applies for the Lead
rows. In column (4), the Lag and Lead rows reflect only the shutdown values despite all three versions of Lag and Lead being
included in the model. We include the shutdown values because they are the only lags and leads that are significant in the fully
identified model.
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Table 5: Housing Price Responses (60–100 Miles Ring) to Airline Bankruptcy Filings and
Emergence: Wholly-Owned vs. Independent Regionals

(1) (2)
Independent Wholly-Owned

bankruptcy filing quarter -0.056 -0.003
(0.038) (0.028)

br filing dq lag1 -0.055 -0.008
(0.038) (0.025)

br filing dq lag2 -0.038 -0.021
(0.051) (0.025)

br filing dq lag3 -0.001 0.003
(0.048) (0.026)

br filing dq lag4 -0.038 -0.040
(0.045) (0.027)

br filing dq lag5 -0.124*** -0.029
(0.039) (0.025)

br filing dq lag6 -0.124*** -0.014
(0.031) (0.022)

br filing dq lag7 -0.098*** -0.034
(0.037) (0.021)

br filing dq lag8 -0.057* -0.022
(0.029) (0.021)

br filing dq for1 0.058** -0.035
(0.027) (0.024)

br filing dq for2 0.066 0.004
(0.047) (0.021)

br filing dq for3 0.013 -0.005
(0.062) (0.020)

br filing dq for4 0.051 -0.004
(0.136) (0.019)

br filing dq for5 0.083 -0.015
(0.053) (0.021)

br filing dq for6 0.147** 0.010
(0.066) (0.019)

br filing dq for7 0.115** 0.033
(0.049) (0.021)

br filing dq for8 0.236** 0.001
(0.108) (0.020)

Observations 36,046 38,645
House Characteristics Y Y
Airport Characteristics Y Y
Year FE Y Y
City-State FE Y Y

(1) (2)
continued Independent Wholly-Owned

bankruptcy disposition quarter 0.062** 0.003
(0.024) (0.024)

br disposed dq lag1 0.073*** -0.036*
(0.025) (0.018)

br disposed dq lag2 0.012 -0.052***
(0.025) (0.019)

br disposed dq lag3 0.040* 0.003
(0.023) (0.020)

br disposed dq lag4 0.071*** 0.003
(0.021) (0.018)

br disposed dq lag5 0.080*** 0.016
(0.021) (0.016)

br disposed dq lag6 0.028 0.008
(0.022) (0.018)

br disposed dq lag7 -0.012 0.003
(0.030) (0.017)

br disposed dq lag8 0.040 -0.013
(0.034) (0.017)

br disposed dq for1 0.082*** -0.025
(0.029) (0.021)

br disposed dq for2 0.127*** -0.015
(0.031) (0.023)

br disposed dq for3 0.100*** 0.019
(0.031) (0.028)

br disposed dq for4 0.014 0.031
(0.033) (0.027)

br disposed dq for5 0.087*** -0.002
(0.033) (0.027)

br disposed dq for6 -0.043 0.018
(0.041) (0.029)

br disposed dq for7 -0.058 -0.009
(0.055) (0.025)

br disposed dq for8 -0.077* 0.016
(0.044) (0.024)

Standard errors in parentheses. Each of the four models controls for a number of other variables that impact house price and flight characteristics,
including: house square feet, the total number of rooms, total bedrooms, total bathrooms, the number of stories, house age, aircraft payload, and number
of passengers. The models include year and city fixed effects and are clustered at the state level. In column (1), Lag 1 represents a lag for when a firm
filed for bankruptcy. Similarly, in columns (2) and (3), Lag 1 signifies the lagged value for bankruptcy disposal and firm shutdown, respectively. The
same principle applies for the Lead rows. In column (4), the Lag and Lead rows reflect only the shutdown values despite all three versions of Lag and
Lead being included in the model. We include the shutdown values because they are the only lags and leads that are significant in the fully identified
model.
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Table 6: Robustness Check 1: Year-Quarter Fixed Effects and Median Price

Full 60-100 Miles Independent 60-100 Miles
(1) (2) (3) (4)

Price Median Price Price Median Price

bankruptcy filing quarter -0.020 -0.008 -0.043 -0.092**
(0.024) (0.022) (0.041) (0.038)

br filing dq lag1 -0.016 -0.029 -0.049 -0.081**
(0.021) (0.020) (0.041) (0.039)

br filing dq lag2 -0.033 -0.044** -0.008 -0.041
(0.020) (0.020) (0.053) (0.054)

br filing dq lag3 -0.041* -0.045** -0.040 -0.052
(0.022) (0.019) (0.049) (0.037)

br filing dq lag4 -0.081*** -0.072*** -0.035 -0.128***
(0.023) (0.021) (0.047) (0.044)

br filing dq lag5 -0.082*** -0.093*** -0.138*** -0.146***
(0.021) (0.021) (0.041) (0.041)

br filing dq lag6 -0.061*** -0.059*** -0.140*** -0.141***
(0.018) (0.017) (0.032) (0.030)

br filing dq lag7 -0.069*** -0.062*** -0.103*** -0.122***
(0.017) (0.017) (0.039) (0.035)

br filing dq lag8 -0.038** -0.043*** -0.045 -0.037
(0.016) (0.015) (0.031) (0.031)

br filing dq for1 -0.029 -0.031* 0.026 0.017
(0.020) (0.019) (0.028) (0.027)

br filing dq for2 0.032 0.018 0.071 0.017
(0.020) (0.018) (0.049) (0.040)

br filing dq for3 -0.009 -0.020 0.030 0.005
(0.020) (0.019) (0.067) (0.061)

br filing dq for4 0.015 0.018 0.036 -0.070
(0.020) (0.020) (0.137) (0.085)

br filing dq for5 -0.012 -0.007 0.080 0.057
(0.020) (0.020) (0.055) (0.053)

br filing dq for6 0.029 0.024 0.132* 0.099
(0.018) (0.020) (0.068) (0.076)

br filing dq for7 0.026 0.039** 0.126** 0.085
(0.020) (0.019) (0.050) (0.078)

br filing dq for8 0.000 0.010 0.241** 0.077
(0.020) (0.019) (0.108) (0.055)

Observations 90,627 90,627 36,045 36,046
House Characteristics Y Y Y Y
Airport Characteristics Y Y Y Y
Year FE N Y N Y
Year-Quarter FE Y N Y N
City-State FE Y Y Y Y
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Table 6: Robustness Check 1: Year-Quarter Fixed Effects and Median Price (Continued)

Full 60-100 Miles Independent 60-100 Miles
(1) (2) (3) (4)

Price Median Price Price Median Price

bankruptcy disposition quarter 0.042** 0.024 0.082*** 0.072***
(0.018) (0.016) (0.027) (0.024)

br disposed dq lag1 0.020 0.001 0.094*** 0.075***
(0.014) (0.014) (0.027) (0.023)

br disposed dq lag2 -0.035** -0.032** -0.002 0.030
(0.016) (0.015) (0.027) (0.024)

br disposed dq lag3 0.013 0.010 0.056** 0.063***
(0.016) (0.014) (0.025) (0.023)

br disposed dq lag4 0.015 0.027** 0.078*** 0.106***
(0.014) (0.013) (0.023) (0.021)

br disposed dq lag5 0.019 0.039*** 0.066*** 0.111***
(0.013) (0.012) (0.022) (0.018)

br disposed dq lag6 0.019 0.008 0.039* 0.057**
(0.014) (0.013) (0.024) (0.023)

br disposed dq lag7 -0.004 0.005 -0.018 0.002
(0.015) (0.015) (0.031) (0.028)

br disposed dq lag8 0.013 -0.007 0.049 0.033
(0.016) (0.015) (0.035) (0.025)

br disposed dq for1 0.033** 0.038** 0.086*** 0.088***
(0.016) (0.016) (0.032) (0.033)

br disposed dq for2 0.029 0.065*** 0.099*** 0.139***
(0.018) (0.018) (0.033) (0.029)

br disposed dq for3 0.051** 0.048** 0.107*** 0.102***
(0.021) (0.019) (0.031) (0.028)

br disposed dq for4 0.047** 0.028 0.036 0.035
(0.021) (0.019) (0.039) (0.034)

br disposed dq for5 0.032 0.026 0.051 0.144***
(0.020) (0.019) (0.037) (0.036)

br disposed dq for6 0.007 0.021 -0.019 -0.011
(0.023) (0.023) (0.043) (0.039)

br disposed dq for7 -0.012 -0.023 -0.048 -0.038
(0.021) (0.021) (0.056) (0.055)

br disposed dq for8 -0.002 -0.024 -0.059 -0.055
(0.020) (0.021) (0.046) (0.048)

Observations 90,627 90,627 36,045 36,046
House Characteristics Y Y Y Y
Airport Characteristics Y Y Y Y
Year FE N Y N Y
Year-Quarter FE Y N Y N
City-State FE Y Y Y Y

Standard errors in parentheses. Each of the four models controls for a number of other variables that
impact house price and flight characteristics, including: house square feet, the total number of rooms,
total bedrooms, total bathrooms, the number of stories, house age, aircraft payload, and number of
passengers. The models include year and city fixed effects and are clustered at the state level. In
column (1), Lag 1 represents a lag for when a firm filed for bankruptcy. Similarly, in columns (2) and
(3), Lag 1 signifies the lagged value for bankruptcy disposal and firm shutdown, respectively. The same
principle applies for the Lead rows. In column (4), the Lag and Lead rows reflect only the shutdown
values despite all three versions of Lag and Lead being included in the model. We include the shutdown
values because they are the only lags and leads that are significant in the fully identified model.33



Table 7: Robustness Check 2: Excluding Cities Close to Major Hubs

Price Response (60–100 Mi.) Other Responses (60–100 Mi.)
(1) (2) (3) (4)
Full Independent Median Price Sales Freq.

bankruptcy filing quarter -0.036 -0.184 -0.019 -0.001
(0.029) (0.112) (0.028) (0.022)

br filing dq lag1 -0.059** -0.138** -0.050** -0.105***
(0.024) (0.062) (0.025) (0.024)

br filing dq lag2 -0.070*** 0.011 -0.066*** -0.060**
(0.025) (0.120) (0.025) (0.024)

br filing dq lag3 -0.053* -0.151* -0.071*** -0.045*
(0.028) (0.081) (0.025) (0.023)

br filing dq lag4 -0.098*** -0.010 -0.104*** -0.026
(0.028) (0.076) (0.027) (0.024)

br filing dq lag5 -0.090*** -0.232** -0.104*** -0.079***
(0.025) (0.113) (0.027) (0.025)

br filing dq lag6 -0.066*** -0.087* -0.060*** -0.020
(0.021) (0.049) (0.021) (0.024)

br filing dq lag7 -0.064*** -0.033 -0.050** 0.040*
(0.020) (0.050) (0.021) (0.021)

br filing dq lag8 -0.039** -0.030 -0.036* 0.062***
(0.018) (0.040) (0.019) (0.020)

br filing dq for1 -0.039 -0.084 -0.043* -0.007
(0.024) (0.058) (0.024) (0.022)

br filing dq for2 0.008 0.170** 0.022 -0.068***
(0.022) (0.074) (0.022) (0.021)

br filing dq for3 -0.017 -0.022 -0.032 -0.207***
(0.023) (0.135) (0.023) (0.030)

br filing dq for4 -0.022 -0.339* 0.010 -0.022
(0.021) (0.182) (0.023) (0.024)

br filing dq for5 -0.029 0.106 -0.029 -0.019
(0.024) (0.093) (0.026) (0.024)

br filing dq for6 0.015 0.099 0.013 0.050**
(0.021) (0.115) (0.024) (0.021)

br filing dq for7 0.024 0.144 0.026 0.051**
(0.026) (0.089) (0.026) (0.022)

br filing dq for8 -0.007 0.137* -0.005 0.036
(0.025) (0.082) (0.026) (0.025)

Observations 65,393 25,974 65,393 65,402
House Characteristics Y Y Y Y
Airport Characteristics Y Y Y Y
Year FE N Y N Y
City-State FE Y Y Y Y
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Table 7: Robustness Check 2: Excluding Cities Close to Major Hubs (Continued)

Price Response Other Response Measures
(1) (2) (3) (4)

Full 60–100 Mi Independent 60–100 Mi Median Price Sales Freq.

bankruptcy disposition quarter 0.062*** 0.170*** 0.044** 0.037*
(0.021) (0.037) (0.021) (0.019)

br disposed dq lag1 0.018 0.152*** 0.012 -0.024
(0.016) (0.038) (0.016) (0.018)

br disposed dq lag2 -0.018 0.125*** -0.021 -0.008
(0.018) (0.038) (0.018) (0.017)

br disposed dq lag3 0.033* 0.157*** 0.025 -0.015
(0.019) (0.033) (0.017) (0.018)

br disposed dq lag4 0.010 0.129*** 0.031* 0.035**
(0.016) (0.028) (0.016) (0.015)

br disposed dq lag5 0.043*** 0.142*** 0.055*** 0.064***
(0.015) (0.031) (0.014) (0.015)

br disposed dq lag6 0.017 0.081** 0.017 -0.018
(0.017) (0.033) (0.017) (0.017)

br disposed dq lag7 0.006 0.017 0.010 -0.035*
(0.018) (0.051) (0.019) (0.018)

br disposed dq lag8 0.011 0.065 -0.007 -0.012
(0.020) (0.060) (0.018) (0.019)

br disposed dq for1 0.051*** 0.237*** 0.065*** 0.039*
(0.019) (0.040) (0.019) (0.021)

br disposed dq for2 0.065*** 0.251*** 0.097*** 0.065***
(0.022) (0.043) (0.023) (0.021)

br disposed dq for3 0.079*** 0.233*** 0.067*** 0.084***
(0.027) (0.048) (0.024) (0.021)

br disposed dq for4 0.066*** 0.096** 0.061*** 0.088***
(0.024) (0.042) (0.023) (0.021)

br disposed dq for5 0.065** 0.209*** 0.064*** 0.041
(0.025) (0.052) (0.023) (0.025)

br disposed dq for6 0.033 -0.058 0.039 0.040
(0.027) (0.063) (0.027) (0.028)

br disposed dq for7 0.003 -0.072 -0.002 0.044*
(0.027) (0.101) (0.027) (0.026)

br disposed dq for8 0.023 0.082 0.003 0.051**
(0.024) (0.084) (0.026) (0.023)

Observations 65,393 25,974 65,393 65,402
House Characteristics Y Y Y Y
Airport Characteristics Y Y Y Y
Year FE N Y N Y
City-State FE Y Y Y Y

Standard errors in parentheses. Each of the four models controls for a number of other variables that impact house price
and flight characteristics, including: house square feet, the total number of rooms, total bedrooms, total bathrooms, the
number of stories, house age, aircraft payload, and number of passengers. The models include year and city fixed effects
and are clustered at the state level. In column (1), Lag 1 represents a lag for when a firm filed for bankruptcy. Similarly,
in columns (2) and (3), Lag 1 signifies the lagged value for bankruptcy disposal and firm shutdown, respectively. The same
principle applies for the Lead rows. In column (4), the Lag and Lead rows reflect only the shutdown values despite all three
versions of Lag and Lead being included in the model. We include the shutdown values because they are the only lags and
leads that are significant in the fully identified model. 35



Table A1. Sample List of Airline Bankruptcies

Airline Bankruptcy Date Chapter 7/11 Emerge Date Shutdown Date = 1 if due to parent

company bankruptcy

Reason & Updates

Air Midwest 5/14/2008 7 N/A 6/30/2008 N/A Significant losses stemming from increased mainte-

nance and fuel costs; shut down by parent airline

(Mesa Airlines).

Comair 9/14/2005 11 4/25/2007 N/A 1 Parent airline (Delta) filed for bankruptcy.

4/4/2012 7 N/A 9/29/2012 0 Delta decided to consolidate its operation under the

Delta banner.

Endeavor Air 4/1/2012 11 5/1/2013 N/A 1 Pinnacle’s parent company filed bankruptcy; acquired

by Delta Airlines; emerged as a wholly owned sub-

sidiary of Delta.

Envoy Air 11/29/2011 11 N/A 10/21/2013 1 Parent (AMR Corp.) filed for bankruptcy; disposed

10/21/2013. not emerged.

Mesaba Air-

lines

10/13/2005 11 4/24/2007 7/31/2012 0 Facing rising fuel costs, downsizing plans, and lack of

income from Northwest; sale to pinnacle on 7/1/2010;

ceased operation on 7/31/2012

Republic Air-

lines

2/25/2016 11 5/1/2017 N/A 0 Pilot shortages; merged with Shuttle America on

1/31/2017.
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