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Abstract

We find Airbnb hosts in college towns increase their listing prices more than hotels on
games against rival football teams. These high listing prices lower the rental incomes of
Airbnb hosts, indicating that household financial decisions are influenced by non-pecuniary
preferences. In particular, preferences regarding college team affiliations confound the list-
ing prices set by households. However, financial constraints mitigate these non-pecuniary

preferences.

*We thank Dave Bjerk, Vicki Bogan, Michael Brennan, Tom Chang, Lauren Cohen, Pingyang Gao, Yaron
Levi, Tim Loughran, David Reeb, Richard Thaler, Fang Yu, Gaoqing Zhang, and seminar participants at CEIBS
(China) and SWUFE (China) for their helpful comments and suggestions.

TUniversity of San Diego, 5998 Alcala Park, San Diego, CA, 92110. Email: bbliss@sandiego.edu

tUCSD Rady School of Management, Otterson Hall, La Jolla, CA, 92093. Email: jengelberg@ucsd.edu

§University of San Diego, 5998 Alcala Park, San Diego, CA, 92110. Email: mwarachka@sandiego.edu



The “sharing economy” allows households to monetize idle assets. Whether its their house
(Airbnb.com), backyard (Dogvacay.com), car (Getaround.com) or spare cash (Prosper.com),
households are deploying — many for the first time — assets for the purpose of generating income.
According to Pricewaterhouse Coopers, the international sharing economy totaled $15 billion
in online transactions in 2014 and is on track to reach $335 billion by 2025.! The sharing
economy requires households to make an important financial decision: how to set prices on their
income-generating assets?

The behavioral finance literature has revealed a myriad of peculiarities that confound invest-
ment decisions (Hirshleifer, 2001). While internal and external governance mechanisms in cor-
porations mitigate idiosyncratic non-pecuniary preferences, these mechanisms are not available
to constrain household preferences. Therefore, the prices set by households may be sensitive
to idiosyncratic non-pecuniary preferences. The purpose of this paper is to study the listing
prices set by households on Airbnb to ascertain whether non-pecuniary preferences confound
their financial decisions.

Airbnb is an online marketplace that enables households to rent accommodation at their
specified listing price. The Airbnb listing prices set by households in college towns on home
football games offer several advantages when studying household financial decisions.? First, foot-
ball rivalries evoke strong emotions, which provides an ideal laboratory to study non-pecuniary
household preferences. Cikara, Botvinick, Fiske (2011) find that “us versus them” behavior
spreads beyond competitors to fans. Second, we observe hotel prices in each college town on the
same day as the Airbnb listing prices set by households. Thus, we can compare the price-setting
of households to benchmark hotel prices. Third, we observe listing prices on Airbnb set by the
same household on different home games, enabling us to observe the same household’s listing
price and rental income on home games against rival teams (e.g., University of Florida at Florida
State) and on home games against non-rival teams (e.g., Notre Dame at Florida State). This
allows us to hold the household fixed and vary their preference toward the visiting team.

Our data consist of 1,321 entire units on Airbnb in 26 college towns encompassing 232
games during the 2014-2015 football season. Entire units resemble hotel rooms, and provide
self-contained accommodation. Thus, interactions between Airbnb hosts and guests typically
involve no reciprocity nor personal contact since guests and hosts are physically separated.
College football games are an important determinant of an Airbnb host’s rental income in our

sample of college towns. Over 60% of the total rental income earned by Airbnb hosts during

!The Pricewaterhouse Coopers report can be accessed at: http://www.pwc.com/us/en/technology/publications/
assets/pwc-consumer-intelligence-series-the-sharing-economy.pdf

2Besides generating income, online tools have the ability to impact the financial decisions of households by
providing information. Levi (2014) demonstrates the effectiveness of an online tool at decreasing consumption
by providing an easy-to-interpret summary of a household’s net worth.



the football season occurs on six home-game weekends (Friday and Saturday nights). For each
home game, we create a rival indicator variable that equals one for each game against a “rival”
visiting team. Appendix A summarizes the college football rivalries in our study. This list of
rivals is obtained from the sports media (e.g., ESPN and Sports [llustrated) and include well-
known examples such as Florida-Florida State, Notre Dame-USC, Ohio State-Michigan, and
Alabama-LSU.

After controlling for unit-level heterogeneity and demand using hotel prices, we find that
Airbnb hosts set higher listing prices on games against rival teams. Nearly two thirds of units
have higher listing prices on games against rivals, with an average increase of 22%. As listing
prices reflect demand, there exists a positive unconditional relation between the listing price and
rental income of individual units. However, the interaction between unit-level listing prices and
the rival indicator variable exerts a negative impact on rental incomes. Consequently, the high
listing prices set by households on games against rivals are suboptimal as they result in lower
rental incomes.

As an illustration, Florida State had home games in Tallahassee against Notre Dame and
the University of Florida during the 2014 college football season. For the home game against
the fifth ranked Notre Dame, Airbnb units in Tallahassee were listed for an average listing price
of $201. As each unit was booked for this game, average rental income was also $201. However,
five weeks later, on the home game against the unranked University of Florida team, which
is a rival of Florida State, the average listing price in Tallahassee was increased to $267 but
average rental income declined to $67. In general, for every dollar in rental income earned by
Airbnb hosts on highly ranked non-rival games, only $0.71 is earned on games against rivals. For
comparison, hotels obtain $0.96 in revenue on games against rivals for every dollar in revenue
on highly ranked non-rival games.

Figure 1 illustrates the listing price increases for Airbnb units relative to hotel room prices
on games against rivals. This figure also illustrates that hotel prices increase more than Airbnb
listing prices on homecoming, which corresponds to a large influx of home team fans (Alumni),
and on other home games against non-rival visiting teams. In contrast to games against rivals,
Airbnb listing prices on homecoming do not have an inverse relation with rental incomes.

The low occupancy rate of Airbnb hosts on games against rivals can be explained by hotel
rooms and entire units listed on Airbnb being substitutes in conjunction with an occupancy rate
below 100% for hotels. For emphasis, nearly all the Airbnb units in our sample are available
for immediate booking using Airbnb’s Instant Book feature. Therefore, the low occupancy rate
of Airbnb hosts on games against rivals is not due to guests being denied accommodation by
hosts. Instead, hosts use the price mechanism to express their preference against rival fans.

We classify hosts with more than one Airbnb listing as a professional. As with hotels, we



find no evidence of an inverse relation between listing prices and rental incomes for professional
hosts on games against rivals. Additional tests condition on unit and host characteristics to
confirm that the inverse relation between listing prices and rental incomes on games against
rivals is difficult to attribute to the overestimation of demand. Indeed, Airbnb hosts have several
months to lower their listing price to obtain a successful booking before each home game.

In contrast to entire units, shared units on Airbnb have common facilities (bathroom, kitchen,
etc) and are suitable for visiting fans of the home team. We find that hosts of shared units do not
increase their listing prices on games against rivals. This finding is consistent with Airbnb hosts
having a preference against fans of the rival team but is inconsistent with hosts overestimating
demand. Intuitively, Airbnb hosts infer whether prospective gusts are fans of the rival team or
home team based on their choice of accommodation.

A further analysis reveals that the financial constraints of hosts influence listing prices. We
divide the zip codes within each college town into areas whose average credit utilization score
is either above or below the median credit utilization score of the respective college town. Zip
codes whose average credit utilization score is above the college town’s median are classified as
having financially constrained hosts, while zip codes whose average credit utilization is below
this median are classified as having financially unconstrained hosts.?

On games against rivals, the listing prices of financially unconstrained hosts are nearly 60%
higher than those of financially constrained hosts. As a consequence of setting less competitive
(higher) listing prices, financially unconstrained hosts earn less rental income on games against
rivals. As financially constrained hosts do not require a large price premium to overcome their
preference against rival fans, their rental incomes do not decrease on games against rival teams.*
To clarify, our empirical analysis controls for the possibility that financially unconstrained hosts
have higher quality units with higher listing prices.

To illustrate the economic implications of financial constraints, financially unconstrained
hosts and financially constrained hosts earn similar rental income; averaging $189 and $187,
respectively, on games against highly ranked non-rival visiting teams. However, on games against
rivals, the average rental income of financially unconstrained hosts declines by over 20% to $149,
while the average for financially constrained hosts is unchanged at $183. Therefore, financial
constraints improve the financial decisions of households with respect to setting listing prices.

Overall, suboptimal pricing on games against rival fans is limited to non-professional finan-

cially unconstrained hosts.> These host characteristics are difficult to reconcile with the overes-

3We verify that hosts with multiple Airbnb units concentrate their units in the same zip code. This geographic
concentration is consistent with short-term accommodation rentals requiring frequent monitoring.

4This interpretation is more likely than financially constrained households having weaker preferences regarding
college football affiliations.

5Entire units are as likely to have a financially constrained host as a financially unconstrained host.



timation of demand. Instead, preferences regarding college football team affiliations appear to
cause a subset of hosts to set uncompetitive listing prices. This subset is economically significant
since 40% of the entire units listed on Airbnb have non-professional financially unconstrained
hosts.

To clarify, the cost of providing accommodation to rival fans is not higher because of their
higher propensity to cause damage. The probability a unit sustains damage is unrelated to
the financial constraints of its host. Moreover, hotel prices are not higher on games against
rivals despite hotel rooms also being susceptible to damage. Furthermore, Airbnb hosts do
not require higher damage deposits on games against rivals, nor are hosts more likely to block
their units from being rented on games against rivals. Airbnb also insures hosts for a million
dollars in property damage.® Finally, the probability that units booked on games against rivals
subsequently become unavailable for rent is not higher than for units booked on games against
non-rivals. Thus, providing accommodation to rival fans is not associated with damage that
prevents subsequent rental income.

A placebo test attempts to replicate our results in urban areas such as Los Angeles that
have more than 1,000 Airbnb listings. Consistent with college football games representing a less
salient increase in the demand for accommodation in urban areas, we find no inverse relation
between listing prices and rental incomes in urban areas on games against rivals.

The growing importance of the sharing economy to household finances is increasingly at-
tracting the attention of academics. Duarte, Siegel, and Young (2012) as well as Iyer, Khwaja,
Luttmer, and Shue (2015) examining online peer-to-peer lending markets. In contrast to lenders,
Airbnb hosts are sellers whose pricing power derives from the uniqueness of their rental prop-
erties. Thus, Airbnb hosts have more discretion when setting listing prices than lenders setting
interest rates. Moreover, the demand for Airbnb accommodation is concentrated on a few home

games, while lenders have multiple opportunities to deploy their savings.

1 Data

Our analysis uses Airbnb data for units near college football stadiums. A guest can book a unit
on Aribnb at the listing prices specified by the host on specific dates. Airbnb receives a 3%
fee from the host for each completed booking and an additional service fee from guests. In our
sample of college towns, Airbnb earnings are concentrated on home games where guests typically
book two to three nights of accommodation. Figure 2 illustrates the importance of weekends to

Airbnb hosts, whose units have a lower occupancy than hotels on weekdays.

6The website www.airbnb.com/guarantee provides details of the insurance provided by Airbnb to its hosts.



Variation in listing prices during the football season is dramatic for Airbnb units located in
college towns since home games represent large anticipated increases in demand for accommo-
dation. We examine units whose listing price changes at least once during the football season
to ensure the Airbnb hosts in our sample are active. Initially, we focus on entire units that
resemble large hotel rooms with self-contained facilities. Entire units are appropriate for rival
fans who prefer being physically separate from fans of the home team. A later empirical test
examines shared units on Airbnb.

We identify the top 30 ranked college football programs for the 2014 and 2015 football
seasons. The teams include Arizona State University, University of Alabama, University of
Arkansas, Auburn University, University of California-Los Angeles, Clemson University, Univer-
sity of Florida, Florida State University, University of Georgia, University of lowa, University of
Kentucky, Louisiana State University, University of Michigan, Michigan State University, Missis-
sippi State University, University of Nebraska, University of Notre Dame, Ohio State University,
University of Oklahoma, University of Oregon, Oregon State University, Stanford University,
University of Southern California, University of South Carolina, Texas Christian University,
University of Tennessee, University of Texas, Texas Tech University, University of Utah, and
University of Wisconsin.

We limit our main analysis to college towns with fewer than 1,000 entire unit listings on
Airbnb per football season to exclude teams in urban areas such as Los Angeles (teams excluded:
USC, UCLA, Stanford, and Texas). Urban areas are examined separately in a later placebo test.
We also restrict our sample of Airbnb listings to units located within 15 miles from the stadium.

Next, we identify pairs of rivals and require at least 50 prior games between these teams. If a
team does not have at least one home game against a rival, the team’s entire season is eliminated
from the sample. Our final sample consists for 232 unique home games that contain 42 games
against a rival. Appendix A contains a complete list of rivals. We identify two determinants of
a college football rivalry. Rival teams have played each other for many years and have a won-
loss record near parity. As the first game between rivals often occurred before long-distance
travel was made convenient by interstate highways and aviation, rivals are often located in the
same state or contiguous states. However, most college football fans do not reside in college
towns since Alumni leave college towns upon graduation. Consequently, our empirical results
are robust to controlling for the distance between college football stadiums.

A unit-level Airbnb Listing Premium is calculated as the listing price on a specific game
minus the unit’s average listing price across all home games. Our results are similar using
alternative benchmarks such as the average listing price for all home games against non-rival
teams. Besides Airbnb data, our study utilizes average hotel prices, occupancy rates, and income

from STR, formerly known as Smith Travel Research, within a 15 mile radius of each college



football stadium. As with the Airbnb Listing Premium, Hotel Listing Premium is computed as
the average hotel price on a specific game minus the average hotel price across all home games.

Table 1 reports the average number of units listed, listing price, rental income, listing pre-
mium, and occupancy rate on different home games for Airbnb units. In addition, the average
listing price, rental income, listing premium, and occupancy rate of hotels are also reported.
Observe that the average listing price of $277.06 on Airbnb is highest on games against rival
visiting teams, which corresponds to the highest Airbnb listing premium of $28.77 but the lowest
occupancy of 65.03%. Indeed, games against rivals fail to generate the highest average rental
income due to this low occupancy rate.” In contrast to Airbnb units, hotel prices are not highest
on games against rivals.

Table 1 also indicates that the supply of entire units listed on Airbnb is stable across different
home games. Consequently, lower rental income on games against rivals cannot be attributed

to an increased supply of Airbnb units.

2 Empirical Results

Our empirical tests examine unit-level listing prices, occupancy rates, and rental incomes. Using

zip code level data, we then incorporate the financial constraints of hosts into our analysis.

2.1 Listing Prices

The high average listing premium on games against rivals in Table 1 motivates an analysis of

listing premiums using the following panel regression
Airbnb Listing Premium,, = j; Rival;; +v X + €, (1)

with unit fixed effects that control for the each unit’s quality, including its location (distance to
the stadium). Standard errors are clustered at the team level. The (; coefficient in this speci-
fication determines whether games against rivals are associated with a larger listing premiums
after controlling for a multitude of demand proxies.

The demand proxies include indicator variables for games during prime time and on home-
coming weekend. The rank of the home team and the visiting team before the game are also
included, along with an indicator variable for whether the opponent was highly ranked before

the football season. Most important, Hotel Listing Premium proxies for demand on each home

TA lottery preference cannot explain the variation in listing prices on different home games. The lottery
preference predicts that hosts accept the low probability of obtaining a booking by setting a high listing price
on every game.



game, while the number of entire units listed on Airbnb accounts for the supply of Airbnb
accommodation. A full list of variable definitions is contained in Appendix C.

The positive 31 coefficients in Panel A of Table 2 indicate that Airbnb hosts increase their
listing prices on games against rivals. For example, the 24.756 coefficient (¢-statistic of 5.982)
in the last specification with all control variables indicates that listing prices are nearly $25
higher on games against rivals compared to the average home game. Thus, after controlling for
multiple demand proxies, including hotel prices, we find that games against rivals are associated
with higher Airbnb listing prices.

The positive coefficients for Hotel Listing Premium indicate that Airbnb listing prices co-
move with hotel prices. This finding is consistent with hotel rooms and entire units on Airbnb
being substitutes. The negative coefficients for the Prime Time Game indicator variable are at
odds with the positive coefficients in Panel B for hotels. Intuitively, prime time games are more
important, and therefore increase Airbnb listing prices. The negative coefficients for the Prime
Time Game indicator may arise from the inclusion of Hotel Listing Premium that is higher for
prime time games according to our next analysis.

Hotel prices are unlikely to be influenced by preferences regarding team affiliations due to
the diversity of their employees and operations. Instead, hotel prices proxy for the demand
for accommodation. Therefore, we repeat the estimation of equation (1) using Hotel Listing
Premium as the dependent variable instead of Airbnb Listing Premium.

Panel B of Table 2 reports that hotel prices are consistently higher on homecoming games
but not games against rivals since the coefficient for the Rival indicator variable is occasionally
significant (at the 10% level) but often insignificant. In contrast to games against rivals, home-
coming is clearly stated on every college football schedule. Furthermore, Alumni returning for
homecoming can participate in several events besides the football game. Therefore, homecoming
is associated with a high demand for accommodation.

A positive coefficient for the Prime Time Game indicator variable signifies that hotels increase
prices on important home games. As the rank variable is larger for lower quality teams, a
negative coefficient for Opponent’s Rank signifies a smaller listing premium on games against
lower quality opponents. Conversely, a positive coefficient for the Pre-Season Top 25 Opponent
indicator variable signifies that highly-ranked opposing teams increase the listing premium. This

increase can be attributed to the greater willingness of fans to travel with a highly-ranked team.



2.2 Occupancy Rates

Our next specification has an indicator variable that equals one if a unit is booked and zero
otherwise as the dependent variable
1Bookingi7t = [ Airbnb Listing Premium, , + 3, Rival;,
+/5 Airbnb Listing Premium;; x Rival;; +7X; + €. (2)

This specification supplements equation (1) with an additional independent variable defined as
the interaction between the Airbnb Listing Premium and the Rival indicator variable. While
a positive [; coefficient is consistent with higher listing prices reflecting greater demand for
accommodation, a negative (3 coefficient indicates that a high listing premium on games against
rivals lowers the likelihood a unit is booked. Table 3 reports negative 3 that indicate listing
price increases on games against rivals reduce the likelihood that a unit is booked.

The non-negative [y coefficients are consistent with hosts not rejecting bookings by rival
fans. Indeed, 95.5% of hosts activate Airbnb’s Instant Book feature, which enables guests to
obtain immediate confirmation of their booking without host intervention. Furthermore, guests
are not required to state any college or team affiliation on their Airbnb profile.®

With regards to the control variables, the positive coefficients for Hotel Listing Premium and
Hotel Occupancy indicate that the occupancy of Airbnb hosts increases with the demand for
hotel accommodation. Thus, Airbnb units and hotel rooms have a common response to increases
in demand. The next analysis provides more compelling evidence that the listing prices set by

households are confounded by preferences regarding team affiliations.

2.3 Rental Incomes

Our next analysis examines the impact of unit-level listing premiums on rental incomes using

the following panel regression

Rental Income;; = (3, Airbnb Listing Premium, , + 3, Rival;;
+03 Airbnb Listing Premium;; x Rival;; +vX; + €, (3)

with unit fixed effects. A negative (3 coefficient for the interaction variable (Airbnb Listing

Premium x Rival) signifies that listing price increases on games against rivals are inversely

8Edelman, Luca, and Svirsky (2016) create fake guest Airbnb accounts and find that hosts are more likely
to reject prospective guests who are minorities. However, their empirical design does not examine the price
mechanism that is the basis of our study.



related to rental income.’ Appendix B contains a illustrative model that demonstrates the
rental income reduction due to the influence of non-pecuniary preferences.

The positive g coefficients in Table 4 are consistent with hosts earning higher rental income
by setting higher listing prices due to greater demand. According to Table 4, the (5; coefficient
equals 0.752 (t-statistic of 14.342) in the specification with all control variables. However, the
insignificant By coefficients and negative (3 coefficients in Table 4 indicate that hosts increase
listing prices on games against rivals to levels that lower their respective rental incomes. In
the specification with all control variables, the 33 coefficient equals -0.284 (¢-statistic of -2.248).
Thus, preferences regarding team affiliations confound the listing prices set by households.

The positive coefficients for the Homecoming and Pre-Season Top 25 Opponent indicator
variables are consistent with greater demand, hence higher rental income.!® Overall, the listing
prices set by Airbnb hosts on games against rivals cannot be attributed to higher demand for
Airbnb accommodation due to the inverse relation between unit-level listing premiums and rental
incomes. Instead, non-pecuniary preferences regarding team affiliations appear to confound the

listing prices set by households and inhibit the maximization of their rental incomes.

3 Financial Constraints

Heterogeneity among Airbnb hosts and the potential for competition motivates our analysis
of financial constraints. The average credit utilization score for individual zip codes provided
by Experian proxies for financial constraints. The credit utilization score divides outstanding
credit card debt by the total available credit, with the availability of credit reflecting household
income. Zip codes where the average credit utilization score is above a college town’s median
credit utilization score are classified as having financially constrained hosts, while zip codes
where the average credit utilization score is below this median are classified as having financially
unconstrained hosts.!!

A household’s credit utilization score is determined by its credit card debt, not mortgage
debt. Thus, financial constraints are not necessarily higher for households who utilize the tax
deductibility of mortgage interest. Indeed, the average credit utilization score in a zip code

is independent of the average mortgage payment. Zip-code level credit utilization scores range

9The results are robust to the inclusion of both squared and cubed listing premiums that capture non-
linearities in the income function.

10The average number of units listed on Airbnb has a positive relation with both listing prices and rental
incomes at the unit level. As entire units on Airbnb are a substitute for hotel rooms, more Airbnb units in a
college town may signify that the number of hotel rooms is inadequate.

1 Results are similar if the median credit utilization score across all zip codes is used to distinguish financially
constrained from financially unconstrained.

10



from 15 to 37, with right skewness indicating that residents in several zip codes have significantly
less available credit.

Equation (1) and equation (3) are re-estimated separately for financially constrained and
financially unconstrained hosts. Although the exact location of Airbnb hosts is unknown, our
analysis assumes that hosts have a credit utilization score that parallels the average score near
their Airbnb listing. In support of this assumption, we define professional hosts as those with
more than one property listed on Airbnb. Of the 155 professional hosts in our sample, 133
have Airbnb listings in areas with the same financial constraint classification. Furthermore,
professional hosts typically manage properties in the same zip code since these hosts have an
average of 2.85 units in 1.34 zip codes. This geographic concentration is consistent with the need
for hosts to actively manage their short-term rentals. In unreported results, the inverse relation
between listing prices and rental incomes strengthens after removing the 317 observations where
the financial constraints of professional hosts are ambiguous. Indeed, the misidentification of
financial constraints would weaken their relations with listing prices and rental incomes.

According to Panel A and Panel B of Table 5, financially unconstrained hosts have larger
listing premiums on games against rivals than financially constrained hosts. In particular,
according to equation (1), the /31 coefficient for financially unconstrained hosts is 31.992 (¢-
statistic of 4.000) compared to 20.087 (t-statistic of 4.180) for financially constrained hosts.
This difference is significant at the 5% level. Thus, financially unconstrained hosts set listing
price that are 60% larger than financially constrained hosts on games against rivals.

Moreover, in terms of rental income, Panel C of Table 5 indicates that among financially
unconstrained hosts, the (3 coefficient in equation (3) for the interaction between the Airbnb
Listing Premium and the Rival indicator variable equals -0.502 (¢-statistic of -3.256). This co-
efficient is significantly more negative than its counterpart in Table 4 for the entire sample.
In contrast, according to Panel D of Table 5, the 5 coefficient is insignificant among finan-
cially constrained hosts. Thus, non-pecuniary preferences do not influence the listing prices of
financially constrained households.

The difference in the occupancy rates of financially constrained versus financially uncon-
strained hosts captures competition. In unreported results, by setting lower (more competitive)
listing prices on games against rivals, financially constrained hosts have a higher occupancy than
financially unconstrained hosts.

The raw data provides the following in-sample averages that summarize the economic impli-
cations of financial constraints. The average rental income of financially unconstrained hosts is
similar to financially constrained hosts on games against highly ranked non-rival teams; $189.42
compared to $187.23, respectively. Thus, financial constraints do not affect the average rental

income of Airbnb hosts on games against non-rival teams. However, on games against rival

11



teams, the average rental income of financially unconstrained hosts declines by over 20% to
$149.24, while the average rental income of financially constrained hosts is almost unchanged at
$182.56. In summary, financially constrained hosts earn higher rental income on games against

rivals than financially unconstrained hosts by setting more competitive listing prices.

4 Robustness Tests

Several robustness tests provided additional support for our conclusion that the lower rental
incomes of Airbnb hosts on games against rivals is due to non-pecuniary preferences regarding

college football team affiliations that are manifested in their listing prices.

4.1 Residual Listing Premium

We construct a unit-level Residual Listing premium by regressing the original Airbnb Listing
Premium on the Hotel Listing Premium of each college town. This Residual Listing Premium is
defined by the residual from this regression and captures listing price increases on games against
rivals that are due to non-pecuniary host preferences rather than demand. Equation (1) and
equation (3) are then re-estimated using the Residual Listing Premium. The results in Table 6
parallel our earlier results as the (5 coefficient for the interaction between the Airbnb Listing
Premium and the Rival indicator variables is negative for financially unconstrained hosts and

insignificant for financially constrained hosts.

4.2 Homecoming

While our analysis focuses on a preference against rival fans, homecoming coincides with an

2 Table 7 reports insignificant 33 coefficients for the interaction

influx of home team fans.!
variable defined as Airbnb Listing Premium x Homecoming. Therefore, we find no evidence

that households set suboptimal listing prices on homecoming.

4.3 Placebo Test

In unreported results, we also find no evidence of this inverse relation on games against rivals
in urban areas that have more than 1,000 Airbnb listings. The null result from this placebo
test is consistent with college football fans exerting an insignificant impact on the demand for

accommodation in urban areas.

12 According to Panel B of Table 2, hotel prices increase on homecoming, with the inclusion of hotel prices as
a control variable eliminating the impact of homecoming on Airbnb prices in Panel A.

12



4.4 Shared Units

Fans of the home team such as Alumni also require accommodation. As members of the ma-
jority, physical separation from the local population is less important for these visiting fans.
Consequently, shared units on Airbnb provide suitable accommodation for fans of the home
team. Table 8 reports that listing prices for shared units are not higher on games against rivals.
Thus, fans of the home team can avoid the high listing premiums for entire units on games

against rivals by booking shared units.

4.5 Professional Hosts

Every host on Airbnb is assigned a unique identification number. In unreported results, we
classify an Airbnb host as a professional if they have multiple properties listed on Airbnb.
Professionals comprise 13.7% of the hosts and manage 25.5% of the listings in our sample.
Professional hosts are as likely to be financially constrained as financially unconstrained, and
94.2% adopt the Instant Book feature. Thus, professional hosts and non-professional hosts have
similar characteristics. However, the inverse relation between unit-level listing premiums and
rental incomes is limited to non professional financially unconstrained hosts that manage 40%

of the entire Airbnb units in our sample.

4.6 Stadium Incidents

We compile data on stadium incidents defined as arrests and ejections to verify the classification
of rival teams. The identification of rival teams is confirmed by a higher number of stadium
incidents (arrests and ejections) on games against rivals according to Table 9.% Specifically,
the positive coefficient of 16.489 (t-statistic of 2.808) for the Rival indicator variable in the
full specification indicates a higher number of incidents on games against rivals. In contrast,
homecoming games are associated with fewer stadium incidents due to the negative coefficient of
-5.376 (t-statistic of -2.126). The Prime Time Game indicator variable has positive coefficients
that are consistent with more important college football games eliciting stronger fan emotions.
Similarly, higher ranked opponents lead to more stadium incidents as the Pre-Season Top 25
Opponent indicator variable has positive coefficients while the coefficients for Opponent’s Rank
are negative. These coefficients are consistent with fans of higher ranked teams being more
willing to travel with the visiting team, which increases the likelihood of interactions between

opposing fans at the stadium.

13Rees and Schnepel (2009) report increased crime surrounding the location of college football games, while
Card and Dahl (2011) link unexpected losses in the National Football League to increased domestic violence.
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4.7 Expected Damage

Although several game and visiting team characteristics influence the number of stadium inci-
dents, Table 2 reports that these characteristics do not increase Airbnb listing prices or hotel
prices. Therefore, incidents at the stadium where opposing fans interact do not imply higher
expected damage to hotel rooms or entire units on Airbnb that physically separate visitors from
the local population.

Furthermore, the inverse relation between unit-level listing premiums and rental incomes
cannot be attributed to a higher cost of providing accommodation to rival fans. Besides the
insurance provided by Airbnb to hosts, unreported results confirm that Airbnb hosts do not
increase their required damage deposits on games against rivals. Furthermore, hotel rooms
are also susceptible to damage but hotel prices do not increase significantly on rival games.
In addition to retaining the credit card information of guests, Airbnb hosts rate guests. This
rating provides a further incentive for guests to act responsibly.* Moreover, variation in listing
prices attributable to host characteristics such as financial constraints is unlikely to explain the
likelihood that a unit is damaged. Finally, Airbnb allows hosts to block their unit from being
booked on specific dates. In unreported results, the propensity of hosts to block their unit is
not higher on games against rivals. Moreover, units booked on rivals games are not more likely
to be subsequently blocked by the host during the following week. Consequently, it does not

appear that units booked by rival fans are more likely to require repairs.

4.8 Taste-based versus Statistical Discrimination

Our empirical results support taste-based discrimination by Airbnb hosts against rival fans
rather than statistical discrimination. In the classic expected utility framework, financial deci-
sions result from preferences and probabilities. Our empirical results are consistent with taste-
based discrimination, which operates through the preferences channel (Becker, 1957). This
channel implies that hosts accept lower rental income to avoid accommodating fans of the ri-
val football team. Alternatively, statistical discrimination (Arrow, 1973; Phelps, 1972) operates
through the probability channel. In contrast to our empirical results, this channel has households
setting higher listing prices on games against rivals as compensation for the higher likelihood of

incurring damage.

14Guests also rate their host. However, hosts typically have many more ratings than guests. Furthermore, if
rival fans were more likely to assign a poor review to hosts as a result of their mutual dislike, all hosts on games
against rivals would be susceptible to a bad review. Thus, a host’s competitiveness relative to their peers is
unchanged.
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5 Conclusion

We study the impact of college football rivalries on the financial decisions of Airbnb hosts. We
report that non-pecuniary preferences regarding team affiliations confound the listing prices
set by hosts. Specifically, listing price increases on games against rivals lead to lower rental
income. This inverse relation between listing price increases and rental incomes is concentrated
in financially unconstrained hosts. Thus, financial constraints appear to mitigate non-pecuniary

household preferences that induce suboptimal pricing decisions.
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Appendix A: List of Home Games Against Rivals

Home Team Opponent Year Home Team Opponent Year
South Carolina  Georgia 2014 South Carolina Clemson 2015
Georgia Georgia Tech 2014 Clemson Georgia Tech 2015
Florida State Florida 2014 Georgia South Carolina 2015
Florida LSU 2014 Florida State Miami 2015
Tennessee Kentucky 2014 Florida Florida State 2015
Kentucky Vanderbilt 2014 Alabama LSU 2015
Ohio State Michigan 2014 Auburn Alabama 2015
Towa Towa State 2014 Tennessee Vanderbilt 2015
Towa Wisconsin 2014 Mississippi State ~ LSU 2015
Wisconsin Minnesota 2014 Mississippi State  Alabama 2015
Nebraska Minnesota 2014 Kentucky Tennessee 2015
LSU Mississippi State 2014 Notre Dame USC 2015
LSU Alabama 2014 Michigan Michigan State 2015
Arkansas LSU 2014 Michigan Ohio State 2015
Arkansas Ole Miss 2014 Michigan St. Indiana 2015
Oklahoma Oklahoma State 2014 Towa Minnesota 2015
TCU Texas Tech 2014 Wisconsin Towa 2015
Texas Tech Texas 2014 LSU Florida 2015
Oregon State Oregon 2014 LSU Arkansas 2015
Oregon ‘Washington 2014 Texas Tech TCU 2015

Utah Colorado 2015

ASU Arizona 2015
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Appendix B: Hlustrative Model

Let P denote the listing price set by a household. In the absence of non-pecuniary preferences,

the host sets the listing price to maximize
Rental Income = Listing Price x Probability (Occupancy| Listing Price) . (4)
This maximization is equivalent to setting a listing price that maximizes
P x|[l—aP] (5)

provided Occupancy is determined by the function Probability (Occupancy| Listing Price) =
1 — a P where a > 0 determines the demand curve for accommodation. In our empirical
estimation, variation in « across different home games is captured by hotel prices and game
characteristics such as team rankings.

Rental income in equation (5) is maximized at ﬁ by setting the listing price to P = ﬁ
Thus, rental income is half the listing price as host occupancy equals 50%.

To incorporate a non-pecuniary preference regarding team affiliations, let Pr = P+ D denote
the host’s listing price on games against rival visiting teams. D > 0 quantifies the price premium
a host requires to overcome their non-pecuniary preference against rival fans. D differs from «
along two dimensions. First, our empirical implementation has D only being non-zero on games
against rivals, while o > 0 varies across different home game. Second, in contrast to a, D can
vary across hosts. Overall, there is a one-to-one correspondence between a host’s non-pecuniary
preference and the host’s listing price after accounting for the demand for accommodation.

Rental income of ﬁ — o D? on games against rivals is reduced by the host’s non-pecuniary

1
2a

prevents the host’s occupancy, and rental income, from being negative by preventing the host

preference, which increases their listing price by D. For completeness, the constraint D <

from setting a listing price that is twice the amount justified by demand.
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Table 3: Airbnb Occupancy Rates

This table reports the coefficients from the unit fixed effects panel regression in Equation (2). The dependent variable, occupancy,
is an indicator variable equal to one if a unit is booked on Airbnb, and zero if the unit is not booked. The sample consists of entire
units on Airbnb located in college towns. Airbnb Listing Premium is computed at the unit level as the average listing price on a
specific game minus the average listing price for all home games during the season. Rival is an indicator variable that equals one if
the home game is against a rival opponent, and zero otherwise. Opponent’s Rank is the incoming rank of the opponent prior to the
start of the game, and equals 50 if the team is unranked. Home Team’s Rank is the rank of the home team prior to the start of the
game, and equals 50 if the team is unranked. Prime Time Game is an indicator variable equal to one if the game occurs at 5pm or
later, and zero otherwise. Homecoming is an indicator variable equal to one if the game takes place on the homecoming weekend,
and zero otherwise. Hotel Listing Premium is computed at the city level as the average hotel price on a specific game minus the
average hotel price for all home games during the season. Distance refers to the number of miles separating the location of the home
team and the visiting team. All continuous variables are standardized. t-statistics are reported in parentheses. Standard errors are
clustered at the team level. * ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Occupancy of Airbnb Units

Airbnb Listing Premium 0.032%F%  0.026%%%  0.028%%*  0.025%%%  0.024***  0.006 0.006 0.007
(4.369)  (5.543) (5.771) (4.139)  (4.042)  (0.947)  (0.930) (1.106)
Rival 0.072%  0.062%%  0.071%%*  0.094*%*  0.090***  0.019 0.005 0.021

(2.047)  (2.240) (3.206) (3.590)  (3.285)  (1.122)  (0.256) (1.059)
Airbnb Listing PremiumxRival ~ -0.032%*  -0.028%*  -0.035***  -0.030%*  -0.029%*  -0.053%*  -0.052%*  -0.049%%*

(-2.249)  (-2.681)  (-2.986)  (-2.189)  (-2.280)  (-2.744)  (-2.735)  (-2.818)

Opponent’s Rank -0.059* -0.053* -0.054%* -0.055* -0.024 -0.022 -0.022
(-2.042)  (-1.990)  (-1.920)  (-1.934)  (-1.359)  (-1.323)  (-1.330)

Home Team’s Rank -0.008 -0.011 -0.012 -0.014 -0.002 -0.001 -0.000
(-0.283)  (-0.471)  (-0.705)  (-0.884)  (-0.153)  (-0.057)  (-0.009)

Prime Time Game 0.074 0.080%* 0.081%* 0.016 0.018 0.001
(1.266)  (2.028)  (2.038)  (0.506)  (0.549)  (0.025)

Homecoming 0.122%* 0.120%* 0.031 0.032 0.006
(2.286)  (2.219)  (1.320)  (1.325)  (0.276)
Hotel Listing Premium 0.136***  0.137***  (0.109***
(5.889)  (5.916)  (4.934)

Number of Units 0.045 -0.000 -0.001 0.009
(1.665)  (-0.004)  (-0.029)  (0.281)

Distance -0.012 -0.011
(-0.967)  (-0.964)
Hotel Occupancy 0.062***
(4.481)

Observations 6,564 6,564 6,564 6,564 6,564 6,564 6,564 6,564

R-squared 0.011 0.033 0.040 0.054 0.055 0.149 0.149 0.155

Number of Unique Units 1,320 1,320 1,320 1,320 1,320 1,320 1,320 1,320
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Table 6: Residual Listing Premiums

This table reports the coefficients from the unit fixed effects panel regression where the rental income of Airbnb units is the dependent
variable. Residual Listing Premium is computed by regressing the Airbnb Listing Premium onto the Hotel Listing Premium. Airbnb
Listing Premium is computed at the unit level as the listing price on a specific game minus the average listing price for all home
games during the season. Hotel Listing Premium is computed at the city level as the average hotel price on a specific minus the
average hotel price for all home games during the season. A low credit utilization score corresponds with financially unconstrained
hosts in Panel A, while a high credit utilization score corresponds with financially constrained hosts in Panel B. Rival is an indicator
variable that equals one if the home game is against a rival opponent, and zero otherwise. Opponent’s Rank is the incoming rank of
the opponent prior to the start of the game, and equals 50 if the team is unranked. Home Team’s Rank is the rank of the home team
prior to the start of the game, and equals 50 if the team is unranked. Prime Time Game is an indicator variable equal to one if the
game occurs at 5pm or later, and zero otherwise. Pre-Season Top 25 Opponent is an indicator variable equal to one if the incoming
opponent was ranked a top 25 team on the Associated Press Poll at the start of the season, and zero otherwise. Homecoming is
an indicator variable equal to one if the game takes place on the homecoming weekend, and zero otherwise. Distance refers to the
number of miles separating the location of the home team and the visiting team. t-statistics are reported in parentheses. Standard
errors are clustered at the team level. * | ** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Panel A: Residual Listing Premium and Rental Incomes of Financially Unconstrained Airbnb Hosts

Financially Unconstrained Hosts

Airbnb Listing Premium Airbnb Rental Income
Hotel Listing Premium 0.914%**
(3.170)
Residual Listing Premium 0.576*** 0.569*** 0.569%** 0.569%** 0.586***
(3.737) (5.084) (5.142) (5.150) (5.191)
Rival 29.544 21.537 25.904* 27.031%* 27.246*
(1.606) (1.614) (2.026) (1.924) (2.035)
Residual Listing Premium X Rival -0.357FF*  _0.330%F*  -0.321%FF  _0.321%** -0.336%*
(-3.319)  (-3.128)  (-3.021)  (-3.014)  (-2.700)
Opponent’s Rank -1.479% -1.433%* -1.439% -1.332%%*
(-2.048)  (-1.779)  (-1.858)  (-2.279)
Home Team’s Rank -0.530%* -0.584* -0.583%* -0.367
(-2.000)  (-1.764)  (-1.786)  (-0.873)
Pre-Season Top 25 Opponent 44.508 47.470** 47.659** 28.211
(1.630) (2.118) (2.284) (1.367)
Prime Time Game 28.470% 28.376%* 28.274%* 6.050
(2.069) (2.748) (2.584) (0.775)
Number of Units 34.848%**  32.799%**  32.64T*F**  30.468***
(4.145) (3.805) (3.870) (3.827)
Homecoming 30.510%* 30.278%* -7.270
(2.150) (2.410) (-0.741)
Distance 1.257 -2.157
(0.113) (-0.283)
Hotel Occupancy 3.236%**
(3.098)
Observations 2,854 2,854 2,854 2,854 2,854 2,854
R-squared 0.071 0.085 0.156 0.162 0.162 0.194

Number of Unique Units 572 572 572 572 572 572




Panel B: Residual Listing Premium and Rental Incomes of Financially Constrained Airbnb Hosts

Financially Constrained Hosts

Airbnb Listing Premium

Airbnb Rental Income

Hotel Listing Premium 0.808***
(4.085)

Residual Listing Premium

Rival

Residual Listing Premium x Rival

Opponent’s Rank

Home Team’s Rank

Pre-Season Top 25 Opponent

Prime Time Game

Number of Units

Homecoming

Distance

Hotel Occupancy

Observations 2,639

R-squared 0.049
Number of Unique Units 536

0.763%%*
(6.421)
38.339%
(1.927)

0.107
(0.514)

2,639
0.209
536

0.749%%*
(8.242)
22.767
(1.670)

0.163
(0.914)
-0.265
(-0.436)
-0.625
(-1.638)

61.264%*
(2.428)

40.566**
(2.357)

34.224%%
(2.529)

2,639
0.264
536

0.751%%%
(8.513)
30.163%*
(2.474)
0.164
(0.915)
-0.278
(-0.407)
-0.715
(-1.648)
64.555%+*
(3.362)
42.731%%%
(3.064)
31.588*
(2.066)
44.407%%
(2.694)

2,639
0.273
536

0.752%#*
(8.629)
37.964%%
(2.983)
0.163
(0.916)
-0.369
(-0.573)
-0.703
(-1.696)
64.067%
(3.618)
40.234%*
(2.740)
31.747%*
(2.390)
42.949%*
(2.874)
9.814
(0.964)

2,639
0.275
536

0.769%**
(9.913)
36.578%*
(2.556)
0.159
(0.957)
-0.399
(-0.800)
-0.489
(-0.998)
44.190%*
(2.389)
17.845
(1.222)
31.291 %%
(2.955)
5.507
(0.549)
6.509
(0.826)
3.189%**
(4.253)

2,639
0.303
536
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Table 8: Shared Units on Airbnb

This table reports the coefficients from the unit fixed effects panel regression for shared units listed on Airbnb whose listing price
changed at least once during the football season. For shared units, Airbnb Listing Premium is computed at the unit level as the
listing price on a specific game minus the average listing price for all home games during the season. Rival is an indicator variable
that equals one if the home game is against a rival opponent, and zero otherwise. Homecoming is an indicator variable equal to one
if the game takes place on the homecoming weekend, and zero otherwise. Opponent’s Rank is the incoming rank of the opponent
prior to the start of the game, and equals 50 if the team is unranked. Home Team’s Rank is the rank of the home team prior to the
start of the game, and equals 50 if the team is unranked. Pre-Season Top 25 Opponent is an indicator variable equal to one if the
incoming opponent was ranked a top 25 team on the Associated Press Poll at the start of the season, and zero otherwise. Prime
Time Game is an indicator variable equal to one if the game occurs at 5pm or later, and zero otherwise. Hotel Listing Premium is
computed at the city level as the average hotel price on a specific game minus the average hotel price for all home games during
the season. Distance refers to the number of miles separating the location of the home team and the visiting team. t-statistics are
reported in parentheses. Standard errors are clustered at the team level. *, ** and *** indicate significance at the 10%, 5%, and
1% levels, respectively.

Airbnb Listing Premium

Rival 7.321 7.985* 7.538 6.280 4.540 4.167 3.256
(1.706) (1.801) (1.712) (1.630) (1.647) (1.530) (1.101)

Homecoming 3.742%%* 3. 881F*F*  4.662*%* 1.973 1.796 1.754
(2.844) (3.453) (2.642) (1.008) (0.913) (0.898)

Opponent’s Rank -0.085 -0.003 0.003 0.001 0.008
(-0.926) (-0.032) (0.027) (0.010) (0.085)

Home Team’s Rank -0.023 -0.032 -0.009 -0.014 -0.006
(-0.220) (-0.370)  (-0.106)  (-0.172)  (-0.086)

Pre-Season Top 25 Opponent 4.855 2.492 2.558 2.331
(1.346) (1.206) (1.248) (1.070)

Prime Time Game 0.604 -1.014 -0.717 -0.505
(0.309) (-0.756)  (-0.552)  (-0.391)

Hotel Listing Premium 0.136 0.130 0.136
(1.365) (1.308) (1.376)
Number of Shared Units 4.938%*%  4.749%*
(2.582) (2.533)

Distance -0.886
(-1.093)

Observations 2,570 2,570 2,570 2,570 2,570 2,570 2,570
R-squared 0.013 0.016 0.019 0.024 0.038 0.042 0.042

Number of Unique Shared Units 523 523 523 523 523 523 523




Table 9: Stadium Incidents

This table reports the coefficients from a team fixed effects regression explaining the number of stadium incidents, defined as the
sum of stadium arrests and ejections for each home game. Rival is an indicator variable that equals one if the home game is against
a rival opponent, and zero otherwise. Homecoming is an indicator variable equal to one if the game takes place on the homecoming
weekend, and zero otherwise. Prime Time Game is an indicator variable equal to one if the game occurs at 5pm or later, and zero
otherwise. Opponent’s Rank is the incoming rank of the opponent prior to the start of the game, and equals 50 if the team is
unranked. Home Team’s Rank is the rank of the home team prior to the start of the game, and equals 50 if the team is unranked.
Pre-Season Top 25 Opponent is an indicator variable equal to one if the incoming opponent was ranked a top 25 team on the
Associated Press Poll at the start of the season, and zero otherwise. Distance refers to the number of miles separating the location
of the home team and the visiting team. t-statistics are reported in parentheses. Standard errors are clustered at the team level. *,
** and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Stadium Arrests and Ejections

Rival 25.292%**  24.009%**  24.401*** 17.824** 16.489**
(3.491) (3.422) (3.486) (2.841)  (2.808)
Homecoming -8.893** -7.943%* -5.507**%  -5.376**
(-2.308) (-2.128)  (-2.209)  (-2.126)
Prime Time Game 21.746%* 17.967**%  16.182**
(2.872) (2.742)  (2.727)
Opponent’s Rank -0.682%*  _0.479*%*
(-2.851)  (-2.406)

Home Team’s Rank -0.269 -0.277
(-1.085) (-1.167)

Pre-Season Top 25 Opponent 12.108%*
(2.040)

Observations 214 214 214 214 214
R-squared 0.506 0.512 0.563 0.631 0.639

Number of Teams 19 19 19 19 19




Figure 1: Difference in Listing Premium: Airbnb - Hotels

This figure illustrates the difference in the listing premium between Airbnb units and
hotel rooms. The Airbnb listing premium is computed at the unit level as the listing price
on a specific game, such as homecoming, minus the unit's average listing price across all
home games in the same season. The hotel listing premium is computed at the college
level as the average hotel price on a specific game minus the average hotel price across all
home games in the same season.

$20
$15
$10

$5

S0
Rival Non-Rival Homecoming Pre-Season Top
%5 Opponent

-$10

-$15



Figure 2: Days of the Week

Panel A of this figure illustrates the average occupancy rate of Airbnb units and hotels on
each weekday within our sample of college towns. Panel B reports the associated rental
income (revenue) of Airbnb units and hotels on each weekday. This figure provides
evidence that weekends are critically important to the rental incomes of Airbnb hosts.
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