WHY ARE AMERICANS ADDICTED TO BASEBALL? AN EMPIRICAL
ANALYSIS OF FANDOM IN KOREA AND THE UNITED STATES

YOUNG H. LEE and TRENTON G. SMITH*

Theories of rational addiction posit that certain habit-forming goods—character-
ized by an increasing marginal utility of consumption—generate predictable dynamic
patterns of consumer behavior. It has been suggested that attendance at sporting
events represents an example of such a good, as evidenced by the pricing strategies
of commercial sports interests. In this essay, we provide new evidence in support of
rational addiction for the case of Major League Baseball but fail to find such support
in data from the Korean Professional Baseball League. We then review the scientific
literature on sports fans from the perspective of human behavioral ecology and pro-
pose a theory of endogenous habit formation among sports fans that could explain our

findings. (JEL C32, D83, D87, D91, L83)

Men’s natures are alike; it is their habits that
separate them.
—Confucius

I. INTRODUCTION

Static microeconomic theory predicts that
profit-maximizing monopolists will price in
the elastic range of demand. The recurrent
finding that many (perhaps most) professional
sports teams—local monopolists all—choose
ticket prices in the inelastic range has therefore
been a persistent puzzle.'

One commonly offered explanation for
this finding is that the ticket price does not
capture the full cost of attending a game
(Fort, 2003; Krautmann and Berri, 2007).
In this view, the ticket price elasticity of atten-
dance should be low because teams that set
prices higher would suffer revenue losses
from parking, concessions, and merchandise
sales. In other words, the standard theoretical
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prediction (that monopolists set price in the
elastic range) should properly be tested with
respect to total cost of attendance rather than
ticket price alone.

An alternative explanation for the inelastic
demand phenomenon is the possibility that
inelastic pricing might serve to maximize
profits in a dynamic framework in which
attendance meets the economic definition of
a habit-forming good. Ahn and Lee (2007)
showed in a simple two-period model that
inelastic pricing is consistent with profit-
maximizing behavior if attendance is habit
forming and fans’ intertemporal elasticity of
substitution (IES) is small. The intuition
behind this finding is as follows: just as teams
would be well served to consider nonticket
(but attendance dependent) revenue in setting
price, they would also do well to consider the
dynamic effects of ticket price on future atten-
dance. In other words, even if setting a lower
price decreases current revenue, it is possible
that this loss might be more than offset by
increased revenue in the future. From the

ABBREVIATIONS
FCI: Fan Cost Index
GMM: Generalized Method of Moments
IES: Intertemporal Elasticity of Substitution
KPBL: Korean Professional Baseball League
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perspective of the fan, if future (i.e., next sea-
son) attendance is a poor substitute for current
attendance (IES is small) and the marginal
utility of future attendance is an increasing
function of current attendance (attendance
is habit forming), then increases in current
ticket prices are likely to have a negative effect
on both current and future attendance. These
are precisely the conditions under which a
forward-looking team owner would set ticket
prices below the level predicted by static
microeconomic theory.

In this article, we improve upon the esti-
mates of habit formation and IES by Ahn
and Lee (2007) for Major League Baseball
(MLB) using a new measure of attendance cost
that includes the cost of typical expenditures on
concessions, thus demonstrating that the find-
ings of Ahn and Lee are not driven by the lack
of such “total cost”” data. But we also replicate
the study by Ahn and Lee using comparable
data from the Korean Professional Baseball
League (KPBL) and find striking differences.
This intriguing result underscores an unfortu-
nate shortcoming common to most economic
theories of habit formation (also known as
“rational addiction). For the most part, pre-
vious economic studies of rational addiction
have focused on confirming the presence
(and estimating the magnitude) of dynamic
structure in consumer choice (Ahn and Lee,
2007; Becker, Grossman, and Murphy, 1994;
Dynan, 2000). As a result, this literature has
largely failed to offer ex ante predictions about
which goods are likely to be habit forming,
under what conditions they will be habit form-
ing, or which consumers might be expected to
be susceptible to such habits.

We believe that our empirical findings are
suggestive of a broader theory of habit forma-
tion among sports fans. Therefore, after pre-
senting our results, we sketch this theory,
which follows the approach developed by
Smith and Tasnadi (2007), who developed
a theory of habit formation with respect to die-
tary choice. Smith and Tasnadi pursued what
might be called a “naturalistic” approach to
formulating a theory of consumer behavior,
in that they begin by asking what optimal die-
tary preferences would have looked like in the
preindustrial world (i.e., the environment in
which humans presumably evolved). Naturalis-
tic theories have the advantage of being subject
to empirical confirmation at a number of levels:
if valid, the theory should be consistent with

evidence from fields as disparate as anthropol-
ogy, psychology, molecular genetics, and neu-
roscience.” For this reason, our explanation for
the observed differences between the United
States and Korea in Section IV includes
a review of scientific literatures relating to
our naturalistic theory of the sports fan.

Il. EMPIRICAL MODEL

We consider a rational expectations model
of lifetime consumption that can be used to
estimate both the IES parameter and the
extent to which baseball attendance is habit
forming. Our econometric model follows
Dynan (2000),* which departs somewhat from
the specifications of Becker and Murphy
(1988) and Becker, Grossman, and Murphy
(1994). Unlike the assumption of perfect fore-
sight on the part of the consumer employed by
these authors, Dynan’s model allows for
future uncertainty.

Following Dynan, we assume that fans are
rational and maximize constant IES utility func-
tions; that is, a representative sports fan chooses
how many games to attend in the current period
(ATT, ) by maximizing lifetime expected utility:

(1)

maXATTrO ATT 150 AT Ty, i Yig 1500 Yegr
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subject to the intertemporal budget constraint:

A4, < (1 +V)At—1 - pATT, — q,Y,,

where A, denotes the value of assets and x, is
a vector of observable variables that can shift

2. While such a broad appeal to evidence outside the
economics literature may be unusual, we are not alone in
asking whether knowing more about the inner workings
of the mind of the consumer might help inform economic
theory. A small but growing literature in this area has
recently developed and come to be known as “neuroeco-
nomics” (for a review, see Camerer, Loewenstein, and
Prelec, 2005). We have not gone so far as to undertake inva-
sive (e.g., brain imaging) studies of baseball fans, but we do
contribute to this literature by attempting to relate our the-
ory of baseball addiction to the intriguing literature on the
neuroendocrinology of the sports fan (see Section IV).

3. This is also the approach of Ahn and Lee (2007).
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the fan’s intertemporal utility function at time
t; Y, and ¢, are a composite of consumption
goods and services other than baseball games
and the price of this composite, respectively;
Q,, i1s the information set available to the
sports fan at time ¢#g; p, is the ticket price at
time #; B is a (constant) per-period discount
factor; and vy is the IES parameter. Note that
in this specification, ATT, — aATT,_; can be
interpreted as the consumption service flow
from baseball at time 7. Thus, if o > 0 (i.e.,
if habit formation is an important determinant
of attendance decisions), then current atten-
dance will reduce “effective attendance”
(and thus increase the marginal utility of
attendance) one period in the future.

Under the above-mentioned assumptions,
Dynan (2000) shows that for large 7, the first-
order conditions for this problem reduce to:

3

which can be linearized to obtain a regression
model:

(3) Aln(ATT,;1)=0Aln(ATT,)—yAln(p. 1)
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where g, 4 | is a forecast error, with mean 0. As
noted in Ahn and Lee (2007), price elasticity is
a function of both degree of habit formation
(o) and IES (y): greater o and/or smaller vy
implies more inelastic demand for attendance.

The estimation of Equation (3) is not trivial.
Because our attendance data comprise the
actual number of attendees in a given season,
it does not distinguish between attendees at dif-
ferent classes of seats; in other words, there are
likely to be important measurement errors.*
Dynan (2000) showed that this problem of
measurement errors induces MA(2) in the error

4. Another important source of measurement error
stems from our use of team-level attendance data: because
we cannot identify repeat purchasers, there is some possi-
bility that the dynamics we observe might be generated by
changes in the composition of the fan base, rather than
changes in the attendance levels of individual fans. We
believe that this shortcoming in the data actually strength-
ens our results, however, as given the additional “noise”
added by the coming and going of single-season fans
should serve to mask (i.e., bias downward) the dynamic
effect we measure.

terms, which implies that the lagged attendance
growth rate Aln(ATT,) is endogenous.’ This
will affect our estimation strategy, as discussed
in Section III(B).

1. DATA AND EMPIRICAL RESULTS
A. Data

We employ two separate data sets (sum-
marized in Table 1): one for MLB and one
for the KPBL. The MLB data consist of
a panel covering the period from 1991 through
2000 and include all teams, except the Arizona
Diamondbacks, Tampa Bay Devil Rays,
Montreal Expos, and Toronto Blue Jays. This
data set allows us to replicate the results of
Ahn and Lee (2007), with the important differ-
ence being that we adjust for nonticket fan ex-
penditures. As noted above, a recent series of
papers have appeared that attempt to explain
inelastic attendance demand by recognizing
the importance of other revenue sources.
Krautmann and Berri (2007) proposed that
lowering prices into the inelastic range allows
the team to maximize profits by trading off
gate revenues for additional concessionary
revenue. By way of testing this hypothesis,
we substitute a fan cost index (FCI) in place
of ticket price.’ As a proxy for fan income,
we use average per capita personal income
in the metropolitan statistical area in which
the team is located. All price and income meas-
ures (p and INC) are adjusted for inflation.
The win/loss records of MLB teams, WPCT
(winning percentage) and GB (number of

5. It has been noted in previous analyses of team-level
attendance for professional baseball that the data often
exhibit an AR(1) or AR(2) error structure (see, e.g.,
Lee, 2004). While not directly applicable to our analysis
(since these studies typically use attendance or the natural
logarithm of attendance as the dependent variable), it is
always possible that dynamic error structures such as these
are an artifact of some deterministic process that has been
omitted from the econometrician’s model. The habit for-
mation model we examine is therefore not inconsistent
with the autocorrelation typically observed in attendance
data, and might well explain it.

6. FCl is the estimated cost of MLB attendance based
on a standardized bundle of tickets and concession goods
at a given stadium in a given year. This bundle includes
four average-price tickets, four small soft drinks, two
small beers, four hot dogs, two game programs, parking,
and two adult-size caps. The FCI and attendance data
were obtained from Rodney Fort’s Sports Business Data
Pages: http://www.rodneyfort.com/SportsData/BizFrame.
htm.
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TABLE 1
Descriptive Statistics for Sample Data
Variable Mean Standard Deviation Maximum Minimum
MLB
ATT: attendance (millions) 2.196 0.731 4.483 0.906
p: real FCI 72.208 17.133 134.867 44.898
INC: real income ($ thousands) 19.498 4.036 42.250 12.845
WPCT: winning percentage 0.501 0.067 0.704 0.327
GB: games back 13.643 11.166 52.000 0.000
KPBL
ATT: attendance (millions) 0.407 0.244 1.265 0.050
p: real ticket price 63.391 7.271 91.376 48.940
INC: real income (million Won) 6.069 2.022 12.535 2.195
WPCT: winning percentage 0.500 0.096 0.706 0.188
STDM: stadium size (ten thousands) 1.862 0.838 3.048 0.820

games back behind the leader of a division),
were obtained from BaseballStats.net (2003).

The KPBL data consist of a panel of all eight
teams covering the period from 1982 through
2002. KPBL attendance has been analyzed
empirically by Lee (2004, 2006), but only with
league-level data. The panel data analysis here
is the first attempt of which we are aware to
explain KPBL attendance empirically using
team-level data. Unlike the FCI available for
MLB, we know of no comparable measure
of fan cost in Korea, so we use average ticket
price. Again, the income and price variables we
use are adjusted for inflation.

In the regression Equation (3), we allow for
a vector of control regressors, x,. In the MLB
analysis, these include WPCT, GB, and a “‘new
stadium” variable, NEWST. A positive rela-
tionship between attendance and a new sta-
dium has been unambiguously documented
in the literature (Leeds, 2004; Poitras and Had-
ley, 2006; Rascher, 1999), and NEWST is
designed to capture the effects of newly built or
renovated stadiums on attendance. Capturing
the aging effect, we use a 4-yr reverse trend as
employed by Ahn and Lee (2007) and Poitras
and Hadley (2006); NEWST is equal to 4 in
the first year of a new or renovated stadium,
3 in the second year, 2 in the third year, and
1 in the fourth year.

In the KPBL analysis, the control regres-
sors include WPCT, a playoff dummy (PO),
stadium size (STDM), and MLB effects
(PARK). We use PO as a team performance
variable in place of GB (used for MLB). Since
the KPBL has only one league and one divi-

sion, GB provides essentially the same infor-
mation as WPCT. Moreover, GB in the
KPBL does not represent playoff uncertainty
as it does in MLB. In MLB stadiums, there is
little variation in capacity (most are equipped
with more than 40,000 seats) but significant
variation in quality; so we use a new stadium
variable to capture this quality effect. On the
other hand, there are substantial variations in
the capacities of KPBL stadiums; the largest
stadium has more than 30,000 seats, while
the smallest stadium has only 8,200. There-
fore, we include STDM to capture stadium
effects in the KPBL. In his analysis of KPBL
attendance, Lee (2006) argued that “the MLB
effect” is a major source of the dramatic atten-
dance decline in the late 1990s. The MLB
effect is a function of the performance of
native Korean players who have moved on
to MLB teams. Since 1993, a steady stream
of amateur players with star potential, as well
as superstars already playing in the KPBL, has
left the KPBL to join either MLB teams or the
Japanese Professional Baseball League. The
success of Korean players in MLB, such as
Chan Ho Park, drew the attention of many
KPBL fans to MLB games, with the result that
Korean broadcasters have begun to air MLB
games nationally. Though initial attention was
focused primarily on the performance of
Korean-born MLB players, eventually, these
broadcasts seem to have drawn fans (who
now paid greater attention to MLB games,
even when they lacked Korean players) away
from the KPBL. Lee (2006) used PARK
(innings Park pitched in a season) to capture
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the MLB effects, since Korean national TV
broadcast only those MLB games in which
Park started until the end of the 2002 season,
for the simple reason that he was a regularly
scheduled starter and predictable program-
ming element. Following Lee (2006), we also
include PARK as a control variable.

B. Empirical Results

Major League Baseball. In our regressions,
we treat the price growth rate (Aln(p,+1))
and the utility shifting variables in x; ;. | as
weakly exogenous with respect to the forecast-
ing error €,41: that is, E[Aln(p,+1)€,+1] = 0 and
E(X;,&+1) = 0. In doing so, we are assuming
that the MLB fans have full information about
prices one period in the future. We estimate
Equation (3) with and without individual team
dummy variables. We assume the fixed effects
model since our sample covers most of the
MLB teams and all the KPBL teams. As
discussed in Section II, Ordinary Least
Squares (OLS) estimates are inconsistent if
the attendance data include measurement
errors. The Generalized Method of Moments
(GMM) (Hansen, 1982) estimation results
reported in Table 27 validate this concern
since the exogeneity of Aln(ATT),) is rejected.
The two-step GMM controls for autocorrela-
tions in the errors by the Newey-West method
(1987), setting the bandwidth parameter at 2.
In order to control for time-specific fixed
effects, we include time dummy variables in
our MLB specifications (see Ahn and Lee,
2007, for more details).

Panel I in Table 2 reports the results from
the regressions with both time and individual
effects, while Panel II reports the results with
time effects only. In the columns labeled
“GMM (1)” and “GMM (ii),” we present
the GMM estimates obtained from the
regression without and with AIn(INC,4,) as
a regressor, respectively. The lagged incomes
in differenced log form and two-period, log-
level income (AIn(INC,) and In(INC,_,)) are
legitimate instruments because they should
not be correlated with future forecasting errors
under the rational expectations assumption.
Since income variables do not appear in the
Euler condition (2) for the lifetime utility max-

7. We use our own code (written in GAUSS; available
from the authors upon request) for estimation and
hypothesis tests.

imization, Equation (3) should not depend on
income variables if it is a good approximation.

First, we test the null hypothesis of the
equality of individual (team) effects. The
chi-square statistic is 26.34 and is not rejected
(p = 0.39). Moreover, the GMM estimation
and test results remain almost identical
whether or not individual effects are included.
Thus, we henceforth focus on the results
obtained from the regressions with time effects
only.®

The OLS results support the notion that
MLB attendance is habit forming, and the
small and statistically insignificant estimate
of the coefficient on price implies a small inter-
temporal substitution effect. But the OLS esti-
mates are inconsistent if the attendance data
contain measurement errors. The GMM esti-
mation results are reported in the next column
of Table 2, along with some hypothesis tests.
The chi-square tests for exogeneity soundly
reject the hypothesis that the lagged atten-
dance growth rate is exogenous with respect
to model error terms. The Hansen tests (over-
identifying restrictions tests) do not reject the
legitimacy of our instruments and model spec-
ification. These results support the use of
GMM instead of OLS. We also test for the
exogeneity of the income growth rate, and
the result does not support that the variable
is potentially correlated with model error
terms. These results provide indirect evidence
that the linearized condition (3) is a good
approximation of the Euler condition (2).

Compared to the OLS results, our GMM
estimation results reveal strong evidence that
MLB attendance is habit forming. The GMM
estimate of the coefficient on AIn(ATT),) is
0.631 and its standard error 0.107 (Table 2,
Column GMM (ii) of Panel IT). This estimated
habit effect is much bigger than the OLS esti-
mate of 0.115. The estimated coefficient on
price is negative but statistically insignificant,
consistent with a low IES for MLB atten-
dance. The GMM estimates of team perfor-
mance and stadium quality effects are
generally similar to those from OLS. GMM
generates statistically significant estimates of

8. The inclusion of time effects controls for the
impact of the 1994-1995 player strike on attendance.
Our estimates of time effects (available upon request)
are consistent with the results of Schmidt and Berri
(2004), who found significant short-run effects but not
long-run effects.
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the win percent effect as well as the new or ren-
ovated stadium effect.

It is well known that (linear) GMM and
instrumental variables estimators could be
substantially biased if the endogenous regres-
sors and their instruments are only weakly
correlated (Staiger and Stock, 1997). Table 3
shows the regression results of the lagged
attendance growth rate (AIn(ATT,)) on the
instruments and the other regressors in
Equation (3) to check the quality of our in-
struments. Lagged attendance growth rate is
highly correlated with the instruments and
other regressors, indicating that our GMM
analyses are unlikely to suffer from weak
instruments.

Our estimation results for MLB can be
summarized as follows. First, we find strong
evidence (in the form of positive and statisti-
cally significant coefficients on Aln(ATT,),
which represent our estimates of o in Equa-
tion (3) for the ““addictive” nature of MLB
attendance.’ Second, the estimated TES (i.e.,
the coefficients on Aln(p, + 1)) are small and
(mostly) statistically insignificant. These two
results are precisely the conditions identified
by Ahn and Lee (2007) as conducive to the
pricing of tickets in the inelastic range of
demand. These results also validate and
extend the findings of Ahn and Lee (2007).
That is, we replicate their empirical finding
of habit formation and small IES for MLB
attendance demand even when we substitute
a measure of total attendance costs (FCI)

9. These results are related to those of Depken (2000),
who estimated the “fan loyalty” of MLB teams. Accord-
ing to his definition, a team has stronger fan loyalty if
it draws more attendance than other teams, after control-
ling for other factors (winning record, stadium quality,
economic factors, population, and so on). This is a static
definition. In contrast, the phenomenon of habit forma-
tion we study explains fans’ attendance decisions in a
dynamic sense. Therefore, it seems natural to ask whether
strong fan loyalty translates into strong habitual atten-
dance. We conducted an additional estimation (available
from the authors upon request) by adding a fan loyalty
dummy variable (taking a value of 1 when a team enjoys
higher-than-average fan loyalty, 0 otherwise, based on the
estimates provided by Depken) and adding interaction
variables with ticket price and attendance. We find under
this alternative specification (which we thank an anony-
mous referee for suggesting) that these additional variables
are statistically insignificant. It should be noted, however,
that our analysis of the relationship between fan loyalty and
habit formation in MLB has some important limitations.
For instance, the sample period of Depken (2000) does
not exactly coincide with ours, and a discrete dummy vari-
able was used rather than a continuous fan loyalty variable.
Therefore, further research is needed to illuminate the rela-
tionship between these models.

for ticket price.'® Third, winning percentage
is an important factor that influences fans’
attendance decisions; but we do not find
strong games-back (GB) effects. Fourth,
new stadiums are found to have positive
effects on attendance.

Korean Professional Baseball League. Table 4
reports estimation results for the KPBL data.
Panel 1 of Table 4 reports the results from
the regressions with individual effects, while
Panel I1 reports the results without team effects.
We cannot include time dummies in the KPBL
estimation, given our inclusion of the team-
invariant variable PARK, which represents the
MLB effect on KPBL attendance. However,
unlike the MLB experience during this time
period (which included several work stoppages),
KPBL did not have any particular temporally
specific events. As we found in the MLB case,
the null hypothesis of the equality of individual
(team) effects in the KPBL is not rejected; so
we focus on the results obtained from the
regressions without team-fixed effects. The
price coefficient is statistically significant at
1% and its absolute value is greater than 1.
Again, the OLS estimates are inconsistent if
the attendance data contain measurement
errors.

According to the GMM estimation results
shown in Table 4, the chi-square tests strongly
reject the hypothesis that the lagged atten-
dance growth rate is exogenous with respect
to model error terms. The Hansen tests do
not reject the legitimacy of our instruments
and model specification. Moreover, our test
of the exogeneity of the income growth rate
is not rejected (p = 0.383).

Table 5 provides validation for our choice
of instruments: the lagged attendance growth
rate is highly correlated with the instruments
and other regressors, and the coefficient on
lagged income is not statistically signifi-
cant. These results indicate that our GMM

10. We also analyzed an alternative MLB specifica-
tion, in which we separated FCI into ticket price and
“other costs” and found the ticket price coefficient to
be statistically insignificant, while the coefficient on other
costs was negative and statistically significant (the strength
of our measure of habitual consumption was essentially
unchanged). This implies that the IES of ticket price is
small, while that of other costs is relatively large. This find-
ing provides support for the hypothesis that team owners
set their ticket prices low enough to maximize total (ticket
plus concession) revenue. We thank an anonymous referee
for suggesting this specification.
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TABLE 3
MLB: Testing the Quality of the Instruments
Panel 1 Panel 11

Variables (Time and Team Effects) (Time Effects Only)
Aln(p41) 0.275%** (0.160) 0.471* (0.149)
AWPCT 4, 0.079 (0.283) —0.079 (0.264)
AGB,; —0.001 (0.002) —0.002 (0.002)
ANEWST .+, —0.006 (0.016) —0.006 (0.018)
Aln(p,) —0.279** (0.142) 0.040 (0.134)
AWPCT, 1.518* (0.374) 1.164* (0.353)
AGB, —0.001 (0.002) —0.002 (0.002)
ANEWST, 0.032%** (0.019) 0.032 (0.020)
Aln(INC)) 0.065 (0.493) 0.068 (0.459)
In(p,_1) —0.511* (0.144) —0.168*** (0.089)
WPCT,_; 1.035%* (0.458) 0.438 (0.326)
GB,_; —0.001 (0.003) —0.002 (0.002)
NEWST,_, —0.010 (0.013) —0.010 (0.014)
In(INC,_) —0.094 (0.377) 0.011 (0.078)
Constant 0.308 (0.726)
R 0.723 0.683

F test for overall significance

702.48 [0.000]

725.19 [0.000]

Notes: The endogenous regressor Aln(ATT),) is regressed on other exogenous regressors and instrumental variables. All
the regressors except AIn(ATT,) are assumed to be exogenous. Both differenced and level instruments are used. Standard
errors are computed adjusting for autocorrelation and heteroskedasticity. The numbers given in parenthesis are standard

errors and those given in square brackets are p values.

*Significant at 1% level; **significant at 5% level; ***significant at 10% level.

estimates are unlikely to suffer from bias due
to weak instruments.

Contrary to our MLB findings, GMM esti-
mation (and in particular, the small and statis-
tically insignificant coefficient on Aln(ATT),))
does not support the hypothesis that KPBL
attendance is habit forming: the GMM esti-
mate of the coefficient is only 0.064 and is
insignificant even at 10% confidence (Table
4, Column GMM (ii) of Panel II). The esti-
mated coefficient on price is negative, has
magnitude greater than unity, and is statisti-
cally significant even at 1% confidence. This
also stands in contradiction to our MLB find-
ings and implies that the IES for KPBL games
is located in the elastic region.'! The stadium
size turns out to have a substantial effect on
attendance. This result is not surprising, given
the large variation in stadium capacity in our
sample: Table 6 shows the four cases in which
KPBL teams moved or expanded their stadi-
ums. All four moves to larger stadiums drew

11. Unfortunately, our empirical model does not gen-
erate estimates of the static price elasticity. We know of
only one estimate of demand elasticity for the KPBL:
Lee (2006) reported a negative but statistically insignifi-
cant coefficient in the inelastic region of demand.

more attendance than before movement even
when (in two of the four cases) their team win/
loss record worsened. Our finding of stati-
stically significant (negative) effects of MLB
airtime on KPBL attendance is also consistent
with Lee (2006), who found that the dispersion
of MLB games has negative effects on KPBL
attendance.

In comparing our MLB results (Table 2)
with those for the KPBL (Table 4), the differ-
ences are striking: we find that MLB atten-
dance is strongly habit forming, whereas
KPBL attendance is not; and that while
MLB fan behavior exhibits a small IES, for
the KPBL, it is large. These differences appear
to reflect differing pricing strategies on the
part of profit-maximizing team owners, which
are presumably driven by fundamental differ-
ences in fan behavior.'? In the next section, we

12. To be sure, there are other possible explanations
for these differences—the Korean league is characterized
by corporate ownership, for instance, and the corporate
name is strongly associated with that of the team (e.g.,
the “Samsung Lions”’; the “Hyundai Unicorns™); there
is also the possibility of systematic differences in measure-
ment error across countries. But it is not clear that such
differences would generate the important differences in
the dynamic structure of prices suggested by our results.
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TABLE 5
KPBL: Testing the Quality of the Instruments
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Variables Panel I (With Team Effects) Panel II (Without Team Effects)
Aln(p,+1) 0.821 (0.510) 0.869*** (0.455)
AWPCT, 0.618 (0.395) 0.622 (0.406)
APO,4; 0.007 (0.071) 0.025 (0.069)
ASTDM 4, 0.434 (0.329) 0.408 (0.307)
APARK 4, 0.001 (0.011) 0.001 (0.009)
Aln(p,) —1.539* (0.442) —1.453* (0.360)
AWPCT, 1.664** (0.649) 1.664** (0.686)
APO, 0.078 (0.116) 0.111 (0.118)
ASTDM, 0.179 (0.254) 0.133 (0.207)
APARK, —0.028* (0.006) —0.029* (0.006)
Aln(INC,) —0.148 (0.734) —0.200 (0.740)
In(p,_1) —0.440** (0.475) —0.277** (0.319)
WPCT,_, —0.015 (0.693) 0.026 (0.696)
PO, —0.022 (0.128) 0.021 (0.136)
STDM,_, 0.145 (0.183) 0.086 (0.059)
PARK,_, —0.007 (0.004) —0.007** (0.003)
In(INC,_;) 0.084 (0.156) 0.093 (0.104)
Constant 1.020 (1.315)

R 0.415 0.406

F test for overall significance 133.42 [0.000] 116.06 [0.000]

Notes: The endogenous regressor Aln(ATT,) is regressed on other exogenous regressors and instrumental variables. All
the regressors except Aln(ATT,) are assumed to be exogenous. Both differenced and level instruments are used. Standard
errors are computed adjusting for autocorrelation and heteroskedasticity. The numbers given in parenthesis are standard

errors and those given in square brackets are p values.

*Significant at 1% level; **significant at 5% level; ***significant at 10% level.

offer a review of the literature on the psychol-
ogy, anthropology, and endocrinology of the
sports fan and sketch a formal model of fan
behavior consistent with these literatures
before discussing differences in the cultural
environments or other factors that might
explain our divergent findings for the United
States and Korea.

IV. NATURAL ADDICTION TO ... BASEBALL?
A. Endogenizing Addiction

Theories of rational addiction define a good
as habit forming if it exhibits adjacent comple-
mentarity—that is to say, if the marginal util-
ity of consumption increases with experience.
Although a number of authors have subse-
quently criticized the original theory of Becker
and Mur?hy (1988) for lacking psychological
realism,'” the origins of or reasons for inter-

13. See, for example, Bernheim and Rangel (2002),
Gruber and Koszegi (2001), Gul and Pesendorfer
(2001), Laibson (2001), and Orphanides and Zervos
(1995, 1998).

temporal complementarities have received lit-
tle attention. This is unfortunate, because
a deeper understanding of the reasons for such
complementarities is prerequisite to any
attempt to make ex ante predictions about
which goods or services in the economy are
likely to be habit forming. Our approach,
therefore, will be to take a step back and look
more broadly at what the scientific literature
has to say about the human phenomenon of
spectator sports. In this enterprise, we follow
Smith and Tasnadi (2007), who studied the
problem of habit formation in dietary prefer-
ences. In addition to showing that the process
of Bayesian learning can generate adjacent
complementarity in an optimal foraging
framework, the authors provide a review
and synthesis of the biomedical literature as
it relates to the neuroscience of dietary habits
and drugs of addiction.

The take-home lessons from Smith and
Tasnadi (2007) are that (a) habit formation
has something to do with learning or the evo-
lutionary vestiges of learning and (b) one
method of verifying naturalistic explanations
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TABLE 6
Stadium Movement and Attendance Change in the KPBL
Team Season Stadium Capacity Win Percent Attendance
Doosan Bears 1984 Dongdaemoon 22,706 0.59 137,785
1985 Jamsil 30,265 0.47 252,731
Lotte Giants 1984 Gooduck 10,000 0.54 377,971
1985 Sajik 30,154 0.49 523,082
LG Twins 1989 Dongdaemoon 22,706 0.42 427,678
1990 Jamsil 30,265 0.59 768,329
SK Wyberns 2001 Incheon 11,465 0.46 178,645
2002 Moonhak 30,480 0.47 402,732

for habit formation (and thus pointing the way
to a theory of endogenous habit formation) is
to identify the natural function of the neuro-
endocrine systems underlying the behavior in
question. In particular, once the natural func-
tion of a neuroendocrine system has been iden-
tified, it can be interpreted as a physiological
indicator of an internal information state,
where information is taken to be subjective.'*

B. Whence the Sports Fan?

The first step in proposing a naturalistic
theory of the sports fan is to identify the likely
analogue of modern sports competition in
human evolutionary history. From the per-
spective of the anthropologist, team sports are
a modern example of intergroup aggression
in which athletic prowess plays a prominent
role in success. Idyllic neolithic fantasies
notwithstanding, intergroup aggression (war)
was in fact quite common in preindustrial
societies, as evidenced by both a growing
body of archaeological data and an increas-
ing number of empirical studies of extant
hunter-gatherer groups (Ember, 1978; Keely,
1996). Intergroup aggression is thought to
have resulted in the evolution of the “in-
group” psychology—our tendency to classify

14. Subjectivity here is used in the sense of Savage
(1954). That is, the information state or “beliefs” of the
consumer in an uncertain world can be inferred from
his behavior, even if the consumer professes an inability
to explicitly characterize properties of the probability
distributions involved. Because the simultaneous iden-
tification of utilities and subjective probabilities can be
impracticable and because subjective probabilities may
diverge from objective measures of probability (particu-
larly when the behavior in question is a vestige of human
evolutionary history; see Smith, 2004), it can be informa-
tive to resort to physiological or biochemical measures of
information states. See Smith and Tasnadi (2007).

our conspecifics as “friend” or “foe”—that
generates, for example, a propensity toward
racism in modern humans (Campbell, 1965;
Sidanius and Pratto, 1999). In-group psy-
chology need not be based on race, however:
Kurzban, Tooby, and Cosmides (2001), for
instance, showed that when laboratory sub-
jects were exposed to a conflict between
two fictional basketball teams, race-based
errors in identity recall declined dramatically
when players were shown wearing team col-
ors. Dedication to one’s group in evolution-
ary history is thought to have been adaptive
because it facilitated mutual aid via both
reciprocal exchange of foodstuffs (and other
assets) among group members and an implied
promise of defense against predation or
aggression by out-groups (Harcourt and De
Waal, 1992; Wrangham, 1986).

Theorizing about the evolutionary origins
of modern human behavior always carries
with it the danger of generating “‘just so”’ sto-
ries, making it incumbent on the purveyor of
such theories to cast a wide net when identify-
ing supporting (or contradictory) evidence.
One body of such evidence that is becoming
increasingly available to the behavioral scien-
tist is derived from studies of endocrinology."®
Endocrine hormones are easily measured in
saliva or blood plasma and typically induce
a number of (often disparate) effects on phys-
iology and behavior, which suggest their func-
tion in evolutionary history. The most studied
endocrine signal in the realm of human com-
petition is testosterone. It has been shown,
for example, that testosterone levels go up

15. Endocrinology is the study of the body’s molecu-
lar signals (e.g., hormones, neurotransmitters) and their
influence on health, physiology, and behavior.
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in winners and down in losers, in competitive
situations ranging from wrestling to soccer to
crew to tennis to chess (Bernstein, Bose, and
Gordon, 1974; Booth et al., 1989; Kivlighan,
Granger, and Booth, 2005; Mazur, Booth, and
Dabbs, 1992; Neave and Wolfson, 2003)."°

Before delving into the question of what
testosterone tells us about competitive behav-
ior, it is worth asking what it has to do with
sports fans. As it turns out, sports fans
respond to wins and losses much the same
as the athletes themselves: avid fans watching
a basketball game, for instance, exhibit higher
self-esteem (as measured by subsequent self-
evaluation of performance on an unrelated
task) after a win than after a loss (Hirt et al.,
1992), and the testosterone levels of basketball
and soccer fans have been shown to increase
after a win and decrease after a loss (Bernhardt
et al., 1998). Indeed, even imagined success at
competitive tasks can have a demonstrable
effect on testosterone levels (Schultheiss,
Campbell, and McClelland, 1999). It might
seem illogical for a spectator watching a com-
petition—the outcome of which he cannot
control, involving players he is unlikely ever
to meet—to react with very real physiological
adaptation and personal attribution. But this
sort of irrationality is in fact a hallmark of
evolved behaviors: because humans evolved
in a world without television and anonymous
or one-time interactions, we behave as if the
characters in soap operas (who, it is worth not-
ing, are not shy about revealing intimate per-
sonal details) were intimate friends, just as we
behave as if the pitcher in the World Series can
hear us when we shout at his image on the
screen (Eastman and Riggs, 1994; O’Guinn
and Shrum, 1997).

A common misconception holds that men
with high testosterone levels are aggressive.
A more nuanced view is that those with high
testosterone levels are less apt to back down
from a challenge. In some populations (e.g.,
prison inmates) where challenges are common,

16. In spite of the popular conception of testosterone
as an exclusively male “sex hormone,” testosterone levels
in women (though much lower, on average, than those
observed in men) are also affected by athletic competition
(Edwards and Waters 2003; Edwards and Wetzel, 2002).
Unfortunately, there are far fewer studies of testosterone
in women, and most focus on gender-specific differences in
testosterone response. For details, see Cashdan (1995),
Bateup et al. (2002), Wyner and Edwards (2002), and
Kivlighan, Granger, and Booth (2005).

positive correlations between aggression and
testosterone have been observed (Dabbs
et al., 1995), but men with high testosterone
levels in general are no more likely than other
men to wind up in prison and can be found in
professions ranging from actor to trial lawyer
to politician (Dabbs, 1992). More importantly,
the response of testosterone levels to competi-
tion appears to be a function of perceived cau-
sation: increases in testosterone after a win, for
instance, are greater when the victor views his
performance positively and attributes the out-
come to personal effort (Booth et al., 1989;
Gonzalez-Bono et al., 2000; Serrano et al.,
2000). This evidence, taken together, seems
to suggest that testosterone is in some sense
an (unconscious) internal barometer of one’s
likelihood of success in future conflicts. This
hypothesis is supported by the fact that testos-
terone appears to simultaneously prepare us
for such conflicts, not just by stimulating the
growth of skeletal muscles but also by increas-
ing our self-confidence and ability to focus on
the task at hand (Knickmeyer et al., 2005).
So we have the beginnings of a naturalistic
theory of the sports fan: humans have a univer-
sal tendency to form and join coalitions or
groups; this tendency is a product of our nat-
ural history of intergroup conflict; and fans
appear (if subconsciously) to react to com-
petitive outcomes much as athletes do, as evi-
denced by the many parallels in psychological
and neuroendocrine (testosterone) measures.
It remains to be established that the state
of being a sports fan is (or might be expected
to be) habit forming, in the sense that the
marginal utility of fandom increases over
time. This is the subject of the next section.

C. Fandom as a Signaling Game

There are many reasons to expect spectator
sports to be habit forming: the longer one fol-
lows a team, the more he/she learns about the
strategy of the game, the particular talents and
personalities of the players, and the culture
and nature of other sports fans. In the natural-
istic counterpart of spectator sports, these
accumulated bits of information would all
have served an adaptive purpose, enabling
the “fan” to better predict competitive out-
comes and make judgments about when
(and how) to offer assistance to fellow group
members. But perhaps more importantly,
participation as a fan would serve the purpose
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of cementing one’s reputation as a loyal mem-
ber of the group, worthy of trust and mutual
aid. To see how concerns about reputation
might lead to habit formation, consider the
following decision problem.

An individual (i.e., a fan) is periodically
presented with opportunities to participate
in (“‘attend’) a group activity. Other members
of the group have incomplete information
about the true degree of the fan’s allegiance:
a steadfast fan (“‘member’’) will attend any
given event with probability my;, while a lesser
fan (“nonmember”’) will attend with probabil-
ity mn, Where my < myp. In period ¢, the prob-
ability of the fan being a member (given prior
beliefs m,_; and current attendance att,) is
denoted w,. The fan receives periodic income
m, which can be spent on attendance at price
p or on a composite numeraire good ¢,. Fan
utility in period ¢ is a linear function'’ of =,
and ¢,, yielding the optimization problem:

max 1, (att,) + ¢
att;,c;

subject to

m > attp + ¢,

where att, — { 0 if fan does not attend

! 1 if fan attends
and the resulting (myopic) decision rule is
“attend if and only if p < f(r, _ 1),” where
f(m—1) = m(1) = (0) = (1 —m—1) (mm — 1) /
{(m1 (v —1n) +7n) — (-1 (Tv — 7o)+
nn)"} is the marginal increase (i.e., the
increase attributable to period ¢ attendance)
in the fan’s posterior probability of being
a member. This decision rule is myopic in
the sense that it excludes long-term dynamic
considerations but underscores the impor-
tance of the function f{m, ), which is concave
and (for low values of ;_) increasing in m,_;.
In other words, concerns about reputation
generate marginal utilities that are increasing
in attendance for new fans. This is, of course,
the central behavioral postulate in the theory
of rational addiction.

17. Linear utility is employed here in order to better
focus attention on the nonlinearities introduced by Bayes-
ian learning about reputation. There is no a priori reason
to expect linearity; but to our knowledge, the anthropo-
logical evidence on the mapping of reputation and group
membership into Darwinian fitness is not yet sufficient to
suggest an alternative functional form.

For our purposes, the value in considering
the natural origins of fan behavior stems from
the rich descriptive theory that results. Mod-
eling fan behavior as a signaling problem is
consistent not only with the evidence from
anthropology and behavioral endocrinology
reviewed above, but it also fits well with many
of the idiosyncratic aspects of fan behavior,
such as the tendency of fans to congregate
in social settings (i.e., stadiums, bars, or living
rooms) when viewing games and to make their
allegiances known via both verbal proclama-
tion and the prominent display of team
apparel. The importance of habit formation
among fans is implicitly acknowledged by
team owners not only in their pricing strategies
(as suggested by the evidence presented in Sec-
tion III) but also in such widely used promo-
tional strategies as product giveaways and
group or organizational discounts. If habit
formation among fans is in part a function of
reputational considerations, and we can iden-
tify the determinants of reputation (or their
psychological analogues in the modern world),
we can make predictions about the circum-
stances most conducive to habit formation.
The next section considers some of the differ-
ences between the baseball cultures of the
United States and Korea, how they might
explain the divergent findings reported in Sec-
tion III, and how they may point the way to
an endogenous theory of baseball addiction.

D. Baseball Culture in the United States and
Korea

As noted above, there are many differences
between MLB and its counterpart in Korea:
size, ownership structure, and interaction
between the leagues, to name a few. It is pos-
sible that these differences—or perhaps differ-
ences in the nature of the data employed in our
empirical analysis of Section III-—can account
for the very different results we obtain. But
there are also important cultural and struc-
tural differences between the two leagues
that—consistent with the evidence reviewed in
Section IV—appear to act in concert to generate
important differences in the fan environment
that make habit formation less likely in the
KPBL market. These differences fall into three
categories: (a) fan exposure to home team com-
mentary, (b) opportunities for conspicuous
devotion, and (c) prevalence of alternative
out-group categorization(s).
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TABLE 7
Local Korean Newspaper Coverage: Frequency of Top Story in Local Sports Section, April 2005
Team Host City Local Baseball Local Football MLB and JPBL Others
Hyundai Unicorns Suwon 1 9 0 14
SK Wyverns Incheon 7 4 0 15
Hanwha Eagles Daejun 8 4 2 11
Kia Tigers Kwangju 7 1 1 14
Samsung Lions Daegu 18 5 1 1
Lotte Giants Pusan 3 0 3 17

Note: MLB covers Korean major leaguers news and JPBL covers Korean JPBL player news. JPBL = Japanese Pro-

fessional Baseball League.

TABLE 8
Seoul Newspaper Coverage: Frequency of
Top Story in Sports Dailies, April 2005

Sports MLB and
Newspaper Baseball  Football JPBL Others
Sports Seoul 9(5 4 7 6
Sports Today 14 (7) 2 5 5
Sports Daily 17 (7) 2 5 2

Notes: Numbers in parentheses are frequencies of
local (Seoul) teams: the LG Twins and the Doosan Bears.
MLB covers Korean major leaguers news and JPBL cov-
ers Korean JPBL player news. JPBL = Japanese Profes-
sional Baseball League.

While most MLB teams in the United
States enjoy a preponderance of local cover-
age, including radio and television broadcasts
hosted by home team commentators, this
is decidedly not the case in the Korean pro-
fessional league. In part due to the limited
geographical area of Korea, all television
broadcasts reach the entire nation. This means
that a baseball fan in Korea has more expo-
sure to opposing teams and generally does
not watch games in the presence of biased
commentary. Both these features of the fan
environment are less conducive to the trigger-
ing of the in-group psychology discussed in
Section IV(B) (Sidanius and Pratto, 1999).
Even in the one outlet—local newspapers—
where home-biased coverage might be
expected, coverage is much less frequent than
in the United States (Tables 7 and 8), where
the local sports page typically features exten-
sive coverage of the home team on a daily
basis.

There are also cultural differences between
the two countries we study, which influence
the extent to which fans engage in conspicuous
declarations of team loyalty. In particular, we
have noticed that in our experience, it is very
common for fans of MLB to wear caps or
other apparel, displaying team colors and
logos (even when not engaged in sports-
related activity), and to gather in bars or other
social settings when watching games. This
stands in stark contrast to the behavior of
Korean fans, who rarely engage in such overt
displays of devotion and do not typically
gather in bars to drink beer while watching
games on television.'® In other words, there
is much less opportunity for the Korean fan
to engage in the signaling behavior that the
model presented in Section IV(C) above sug-
gests might be a key to the fan-team bonding
underlying habit formation among baseball
spectators.1

Last but not least, there is the important
interaction between the KPBL and MLB in
the Korean market. As noted above, Korean
fans are often drawn to coverage of MLB

18. There are instances in which large crowds of
Korean fans gather in the streets to watch a game on
a big screen, but only for special events such as national
team competition in the FIFA World Cup or World Base-
ball Classic games.

19. Another potentially important difference between
MLB and the KPBL is that season tickets are much more
prevalent in MLB. While this might be viewed as yet
another way in which U.S. fans can show their devotion
to the team, it may also be a reflection of differences in
demand. Season tickets represent a form of price discrim-
ination in which a lower per-game price or guaranteed
seats are offered in exchange for a promise to attend all
games. The type of fan who would purchase such a pack-
age is precisely the sort of group-identity fan we describe
here. In other words, the prevalence of season tickets in
MLB may be a reflection of demand, and one that our the-
ory would predict. We thank an anonymous referee for
bringing this issue to our attention.
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when well-known Korean players are
involved. A recent survey by Gallup Korea
(2002), for example, found that while 36.1%
of Korean fans reported watching KPBL
games for at least 1 h in the preceding month,
fully 30.4% reported watching at least 1 h of
MLB games featuring Korean players. This
is significant because—as demonstrated, for
instance, by Kurzban, Tooby, and Cosmides
(2001)—it provides an alternative definition
of the in-group with which fans identify. In
other words, the Korean fan exposed to
MLB is more likely to self-identify as a fan
of successful Korean MLB players, which in
turn could diminish self-identification with
local Korean teams.

V. CONCLUSIONS

In this essay, we have identified a curious
difference in fan behavior across two profes-
sional baseball leagues: habit formation
appears to be an important determinant of
attendance in the United States but—surpri-
singly—not in Korea. The explanation we
offer for this phenomenon is admittedly spec-
ulative, as in one sense, we have but two obser-
vations (to wit, data from two leagues: MLB
and the KPBL). But it seems likely, given the
evidence from the array of social and biomed-
ical sciences briefly surveyed herein, that the
behavior of sports fans will ultimately prove
to be a function of the (implicit) signaling
and reputational concerns we have empha-
sized. Additional research is clearly needed
in this area.

It also seems appropriate to ask whether
there might be broader implications of our
findings for the study of economic behavior.
Might a richer theory of fan psychology, for
example, generate better predictions about
which products are promoted in conjunc-
tion with sports and sporting events (not to
mention the manner in which they are
advertised)?*° While we would not be the first
to note that naturalistic theories of intergroup
aggression generate rich descriptive predic-
tions about the posturing and coalition

20. Appeals to the consumer psychology of intergroup
aggression and coalition formation need not be limited
products directly associated with professional team sports.
Smith (2002) reported, for instance, that in a sample of
television advertisements for food aimed at children,
54% explicitly associated the product with athletic or
social success.

dynamics seen in political environments
(e.g., de Waal, 1998), it also seems likely that
a cross-disciplinary perspective of this sort
could be of use in studying cultural differences
in the behavior of organizations. But much
work remains to be done—at both the theoret-
ical and empirical levels—before such specula-
tion can be properly tested.

That habitual consumption is deeply en-
grained in human nature is beyond dispute.
The empirical identification and measurement
of such habituation, however, remain a young
(though promising) field of scientific
endeavor.
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