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Above and Beyond the Rim: An Examination of Customer Discrimination
in the National Basketball Association

L]

Abstract

I present a study of customer discrimination in the NBA by examining total annuval attendance
for all 29 teams for the five-season period from 1996 to 2001. Several previous studies have
been conducted on this issue and seldom have found evidence of discrimination by measuring
the racia] composition of a team as the percentage of white players on the roster. However,
using this measure and several alternative measures of racial composition, I find that fans do
discriminate against black players, and this discrimination occurs in a variety of ways.
Specifically, spectators alter their decisions to aitend games based on the percentage of white
players on the roster, the percentage of minutes played by white players, the percentage of points
scored by white players, the percentage of starts by white players, and the percentage of white
players in a nine-man rotation.
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L Introduction

Discrimination manifests itself in all facets of society. and it is an issue of great interest in the study of
economics. In The Economics of Discrimination (1957, p. 51, Gary Becker illustrates the general sources of
discrimination and its consequences. He states, “One individual is said to discriminate against (or in favar of)
another if his behavior toward the latter 1s not mativated by an objective’ consideration of fact”™. This
discrimination is often motivated by an individual’s perceived disutility from the association with certain groups of
people or other individuals, Although discrimination increases the welfare of the discriminating individual, it does
not come without a cost. Specifically, these individuals act as if they are willing to make a direct payment or take a
reduction in income to satisfy their preferences. and someumes they actually incur this monetary cost. An
individual's “taste for discrimination™ largely depends on this cost and several other factors.

Becker (1937) expiains that discrimination by an sndividual against a particular group depends on the
group’s social and physical distance from the individual, its socioeconemic status, its substitutability in production,
and the size of its representation in society. All of these factors can be linked to and have ambiguous effects on
discrimination. For instance, it might be the case that one individual will discriminate more because of an increase
in contact with the group, but another individual will not. The first individual associates the increase with an
increase in the power of the group; thus, he feels threatened and develops greater prejudice. On the other hand, the
latter individual gains more knowledge about the group and consequently reduces his prejudice. In any market,
there are many individuals, all with personal preferences, who are potential sources of discrimination.

The three major sources of discrimination are empleyers, employees, and consumers. As previously
mentioned, discrimination occurs when an individual lacks "objective’ preferences. As Bt_‘,cker notes {1937, p. 31).
“In the marketplace, ‘objective’ behavior is based an consideratiens of productivity alone”. Using this criteria,
employer discrimination occurs when an employer does not hire an individual with a greater marginal value product
than his marginal cost. Therefore, an employer discriminates when he chooses not to hire an individual who can
praduce more revenue by his labor than the employer has to.pay for that labor. In addition, employer discrimination
canresult in a wage differellltia] between two individuals or groups of equal productivity. Specifically, the preferred
individual or group will receive greater compensation than the other group for work that is of the same caliber. In

practicing this discrimination, employers take the risk of forfeiting profits. These reduced profits are the cost of
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discrimination, and an individual’s “taste for discrimination” will determine how willing he is to incur this loss and
how much he will discriminate.

Employee discrimination occurs when one employee prefers not to work with a certain individual or group
of individuals. This type of discrimination has less obvious effects on a smven market, but still has important
implications. For instance, a discriminating employee is willing to give up a porticn of his wage (0 avoid working
with a certain group or individual. In addition, if there is a discriminating employee with some influence over
management, his preferences may contribute to employer discrimination.

Lastly, consumer discrimination occurs when an individual chooses to purchase one produc! instead of
another based on factors other than the quality or efficiency of the product. These gther factors include the sex, race,
religion. and personality of the sales personnel. Consumers with discniminating preferences purchase the products
that best satisfy their preferences, which increases revenue for the products that match those preferences and
decreases revenue for the products that do not. Since employers would like to maximize profits and increase sales,
conswmer discrimination may also indirecdy contribute 1 employer discrimination.

Discrimination is a serious issue in all markets, but it 15 often avericoked in sports. According to Kahn
(1991), there is a public perception that the world of sports is an example of equal opportunity for all groups and
individuals. He believes that this invalid belief can be attributed to the fact that the minority representation in major
tearn sports is greater than the minority representation in the labor force. In addition, there are many high-paid
blacks in spons, but do these observations suggest the absence of discrimination? Although it may appear that
blacks are receiving equal treatment because some players have large salaries, it is also a common observaton that
there are few blacks in managerial and executive positions. Thus, the issue of dism’minat_ion in sports remains a
prevalent one which should be examined.

As is the case in other industries, discrimination can ernerge in sports as a result of emplover, employee, or
consumer behavior. Employer discrimination occurs when the owner of a franchise has a preference for one group
of players over another for any factor other than productivity. The goal of owners is to maximize utility which is a
function of the amount of profits and wins generated by each player and any racial preferences of the owner. For
instance, an owner may prefer white players to black players.! If this is the case, there are severa) ways in which the

effects of the owner’s racial bias can be observed. Specifically, owners may only hire white players which can be

' For simplicity and relevance to this paper. the following analysis will focus on racial discrimination against blacks.




seen 1n the racial composition of the rosters. However, an owner mav compromise too much quality and
consequently revenus when practicing such extreme discrimination. Therefore, owners mav be reluctant to express
their racial preference in such a manner because of the reduced profits and wins that result. A more likely scenario
is that owners exhibit their preference by compensating white players more than black players of equal ability.
Therefore, discrimination can be ebserved in salary differentials between white and black players with the same
productwity:: In addition to diseriminating against players, owners may have the same racial preferences for
coaches and management with the same hiring and salary consequences.

Employee discrimination occurs in sports when an athlete prefers to play with or be coached by individuats
of a certain race. For instance, whites may prefer to play with or be coached by other whates. It is dafficult to
deterrnine how much influence, if any. an individual player has on the racial composition of his teammates or coach,
but it is possible that a certain player 1s so skilled and valuable to the owner that he may have some power in the
team’s personnel decisions. However. this type of discrimination is unlikely and impossible to detect with the
information available to the pub]ic.3 It is more likely that employee discrimination can be examined in the market
for free agents, where individuals have virtually total control of the team for which they play. Thus, players may
choose to play for teams with more players or a coach of theyr race. possibly at a lower salary (a potential cost of
discrimination). Again. this type of discrimination is not as obvious and requires more information to detect.

Finaily, consumers can discriminate in the market for sporis with significant consequences. Consurmers
discriminate by choosing 10 attend games or watch the televised broadcasts. If consumers make their decisions
based ot a ‘non-objective’ factor like race, they are practicing discrimination.® If this is the case, a team’s revenue
can be affected by these preferences, and owners will be sensitive to those preferences so that they produce the
product which maximizes profits. Therefore, consumer discrimination can result in the same hiring and salary

practices of employer discnmination.

% In order to make this observation, there must be a good measure of productivity of individual players. Using
statistics and team revenues. it 1s possible to calculate a player’s marginal revenue product. According to Browning
and Zupan {1999). marginal revenue product is the product of marginal product 20nd marginal revenue, In sports,
marginal product is how much a player contributes to a victory. and marginal revenue is how much revenue
increases with a victory. Therefore, the product of those two values is the marginal ravenue product of a player.
* Players and owners must be willing to publicly acknowledge that such a relationship exists for it to be known.
This is not likely because it could potentially cause controversy between the players and coaches, owners and
coaches, etc. Teams prefer to avoid creating issues of this nature because it may distract them from the ultimate
goal of winning games and winning a championship.

¢ Although one can objectively identify a person’s race, it is a ‘non-objective’ factor because it is not based on
productivity.



When examining these types of discrimination in sports, there are several issues worth considering. For
instance, how should one measure the racral composition of a team? It can be measured by the overall proportion of
whites on a 1eam, by the proportion of whites that starts on a tearn. by the proportion of minutes playved by whites, or
by the race of cerfain positions on a team, eic. The answer 10 this question and others is likely determined by an
individual's willingness to incur the potential costs of discriminartion.

[n this paper, I will examine consumer (customer) discrimination in the National Basketball Assoctation for
the five-season period from 1996-2001. In the following section (Section 1T}, 1 will provide a review of the existing
literature on the subject and other relevant issues. Section Ol will include an explanation of the underlying theory,
variabies, and model specifications. In Section IV, I present and discuss the empirical results. Section V includes
some additional results. Finally, Section VI includes a summary of my findings and a discussion of possible future

research on this topic.

Il. Literature Review

For the topic of discrimination in sports. Kahn (1991) provides the most comprehensive review of the
existing literature. In his study, he discusses the forms in which discrimination can arise in sports, followed by a
summary index of all the studies on discrimination in professional sports and their results. Possible forms of
discrimination in sports are salary discrimination, hiring discrimination, positional segregation, customer
discrimmation, and gender discrimination. Specifically, salary discrimination occurs when white players are
compensated more than equafly qualified black players. Hining discrimination oceurs when black players face
higher standards than white players in order to be hired by a team. Positional segregationloccurs when white
players, instead of equatly or more talented black players, play key positions such as pitcher in basebali and
quarterback in footbalt. Customer discrimunation occurs when fans prefer to watch white players play more than
black players, and lastly, gender discrimination occurs when there is unequal treatrnent of men and women in any
sport in which they both 1:»a.t‘t:icipau:,5 This paper wilt focus on customer discrimination and its consequences.

Several papers have studied this issue and have obtained a variety of results.

* Tennis is one of the few sports in which this type of discrimination can occur. Specifically. the prize money for
women’s champions 1s normally lower than for men’s champions, eventhough there is evidence indicating that the
women produce as much or more revenue than the men.



McCormick and Tollison (2001) examine the salary differential between white and black players in the
Nauonal Basketball Association (NBA). In a previous study, Kahn and Sherer (1988) found that black players earn
less than otherwise comparable white players. McCormick and Tollison do not attribute this salary differennal to
customer discrimination, but rather. they discover that black players actually play more minutes than white players
of equal ability. In fact, they argue that price discrimination resulting from relative supplies and supply elasticities.
not racial discrimination, is the source of this inequality.

McCormick and Tollison estimate a number of NBA home attendance functions and obtain some
interesting results. Using dummy variables for each season from 1981 to 1987, they find that attendance grows over
time. Attendance is positively linked to stadium capacity; however, median ticket price. income per capita for
Standard Metropolitan Statistical Area (SMSA), and the number of All-Star players on a team have no statistically
significant effects. The presence of another NBA team in an SMSA reduces attendance and the presence of a Major
League Baseball (MLB) team is negatively linked to attendance, but there is ne relationship to the presence of either
a2 National Football League (NFL) or a National Hockey League (NHL) team. Attendance is positively related to the
population of the SMSA, but the percent of blacks in the SMSA is only marginally significant with a negative effect.
Consistent with theory, an increase in regular season wins has a positive effect on attendance.

McCormick and Tollison further analyze the effects of regular season wins by interacting them with
population, but the interaction is insignificant. Most relevant to the examination of customer discrimination, they
find that the racial composition of a team, measured by either the ratio of white players to black players or the ratio
of total minutes played by whites 1o total minutes played by blacks, has no statisticatly significant effect on
attendance. In addition, the race of the head coach is also insignificant. Given these results, McCormick and
Tollison obtamned no evidence of racial preference by the fans. However. in order to bolster the validity of their
results and to eliminate the possibility of endogeniety issues, they jointly estimated attendance and ticket prices. In
support of their initial results, the racial composition of a teamn had no effect on both attendance and ticket prices.

In their first attendance equation, McCormick and Tollison used the percent of blacks in the SMSA as a
control variable; however, thlis does not explore regional or local differences in racial preferences. Specifically, the

-
racial composition of a local population may effect the racial composition of the local team. Therefore, they divide
the SMSA data into three separate groups based on the black percentage of the population {BPP): predominately

black {BPP > 18.2), mixed (5.7 < BPP <18.2), and predominately white (BPP < 5.7). The resuits of this



investigation show that mixed areas do not have any racial preference, but both blacks and whites prefer 1o watch
players of their own race (this effect is greater in black SMSA's).

McCormick and Tollison's resutis suggest that customer discrimination is not the source of the salary
differential between Whites and blacks. Instead. they offer an alternative theory of market segmentation price
discrimination. They argue that because of racial discrimination in society and lower socio-economic standards.
black children are not afforded the same opportunities as white children. This lack of opportunity forces these black
children to do what comes at the least cost. Basketball can be played as long as there is a court, a ball. and players;
s0 it is easy for black children to play st frequently and excel with little financial burden. Overall, once they grow
up, blacks may not have the same non-basketball opportunities as whites causing them to be less responsive 10 wage
changes in that profession. Thus. blacks have a less elastic supply 1n the basketball labor market, and are willing to
accept lower salaries.

Schollaert and Smith {1987} alsc find that team racial composition has no effect on attendance in the NBA.
In their examination of attendance, they focus on three categories of explanatory variables in addition to team racial
composition: tearn characteristics, facility charactenistics, and market characteristics. Team charactenisties include
won-lost record, number of star performers. relative record in division, prior season’s won-lost record, and ticket
prices. Facility characieristics include facility size and location. and market characteristics include metropolitan
population, household income, percent black in metropolitan area, and the number of competing franchises. Their
study specifically examines the effect of racial composition on home attendance in the NBA from 1969 to 1982 for
all teams in the league over that period.® Further, they use four different methods of measuring attendance: tatal
attendance (adjusted for games never played), average attendance divided by arena capacity. the number of unsold
seals per season, and per capita attendance in the region. These different techniques of measuring attendance
provide a more thorough model for examining the effects of team racial composition. which they measure by the
percent of blacks on a team. This measurement was calculated at the beginning of each season for the sample
periods. Using a modified generalized least squares method, Schollaert and Smith obtain some interesting results.

For the equation using total attendance, the current season’s won-lost record and the prior season’s won-

{ost record appear to be the most influential factors. For the larger sample, the relative finishing position has a

® There were only 12 teams in the league from 1969-1976. so a subset of the sample from 1977-1982 was also
examined when there were 21 teams in the league. In addition, this sample allows them to analyze the vartation of
antendance over time as well as between teams.




positive effect, hut it 1s negative in the smaller sample. The number of All-Star players and the facility size are
positively related to attendance, but the location of the facility 1s not significamt. Contrary to theory, ticke! prices are
positively related to attendance. The metropolitan area population and median income are strongly linked to
attendance, but the percentage of black population and the number of competing tranchises have negative effects on
attendance. Most importantly, the percent of black players does not have a significant effect on attendance.

When attendance 1s measured by the percent of seats sold (average attendance/arena capacity), the results
are virtually the same except that there is a small negative correlation between the percent of black plavers and
anendance in the sample from 1977-1982. Using the number of unsold seats as the measure of attendance. the
resuits are the same with opposite signs since it is a measure of excess supply. There is no significance attributed to
the percent of black players on a team. Lastly, the model using per capita attendance shows no link between team
racial composiiion and attendance, but produces some different results for the other explanatery variables. The
effects of winning are highly reduced, if significant at all, and the market characteristics have a greater effect on
attendance. Specifically, the number of competing franchises is more influential in the determination of attendance.
This result may occur because larger regions may have more professional sports teams or because the geographical
extent of the region may inhibit many fans from attending the games. Therefore, it is possible that the number of
competing franchises may be a proxy vanable for city size. To examine this, Schollaen and Smith inciude dummy
variables for various city sizes. Their results suggest that the metropolitan area population is negatively related to
per capita attendance, even though 1t is positively related to total attendance.

Although they find no evidence linking team racial composition to atendance, Schollaert and Smith further
exarrune the issue by interacting the team racial composition variable with other factors. Specifically, they interact
team racial composition with team performance record {winning or losing season}, team locatson (North or South),
racial composition of the market, and large increases in the fraction of black players on a team (twenty percent
interannual black increase dummy variables). None of these interaction variables is significant except for the large
mterannual increment in the percent of blacks on a team. In fact, the coefficient on this variable is positive and
significant indicating that th;z increased presence of blacks on a leam increases attendance. Schollaert and Smith

.
attribute this phenomenon to large personnel changes that increase the quality of the team and consequently, the

won-lost record.



Overall, Scholiaert and Smith find no link between team racial composition and auendunce. They believe
that there are a few possible explanations for this. First. it i5 possible that the NBA is so iargely black that itonly
atracts fans that do not have any racial bias. Secondly. st 1s unlikely that any raciai preference against blacks exists;
othetwise, some \?wners would only hire white players to maximize gate revenues and profits. Finally, it mav be the
case that people do not have any racial preferences when choosing to attend an NBA game.

Brown, Spiro, and Keenan (1991} provide additional insight to the swdy of customer discrimination in the
NBA by exploring the salary differential between white and black players, regional biases of fans. anendance, and
himing standards. Assuming that a player’s salary is dircetly linked to his performarnce, the authors estimate a
compensation function vsing data from the 1984-1985 season. The explanatory variabies include a dummy variable
for race (one if black and zero if otherwise), points per minute plaved, rebounds per minute played, average minutcs
played per game, percent of cateer as an Ali-Star, a dummy variable of one for furst-round draft picks (zero
otherwise), and the number of years played in the NBA." The results indicate that salary is positively related to a
number of performance variables, but negatively related to the race variable. Therefore, Brown, Spiro, and Keznan
find thar black players, on average. are compensated iess than white players of equal abdity. Given this evidence,

the authors examine customer preferences as a potential cause of this salary differential. First. they hypothesize that
fan preferences for white players are greatest in the most predominantly white areas, and they find this to be true,
Although this result implies that, to some extent. there is customer discrirnination in the NBA, Brown, Spiro. and
Keenan extend their analysis to attendance.

White players may receive larger salaries than equally qualified black players and white fans may prefer 10
have white players on their local teams, but this does not necessarily imply that customer discrimination affects who
plays on an NBA team. Specifically, the authors measure team racial composition as the percentage of total minutes
played by a team’s black players.® If there is customer discrimination, anendance should be negatively related
this variable.” The analysis uses home atiendance data from the 1983-1984 season and includes winning percentage,
averaze ticket price. the number of superstar players {players who have been All-Stars for at least 50% of their

CaIBCfS), mE:D'OPG]ItaI‘I pOpulallon. meu’op@lltﬂn per Ca]‘lifﬂ income. the number of othor major Icapgue professional

7 Salary data are from the 1984-1985 season, but points and rebounds per minute played are calculated over the

duraton of each player's career. .

¥ The study only mcludes the 12 players per team who have played the most minutes.

° Brown. Spiro. and Keenan assume that coach’s want to win games. and therefore, they do not make playing time
decis;ons based on any factor besides productivity.



sports leams (0 the metropolitan area, and Ihel number of years a team has been in its city as variables in addnion o
the team racial composition variable. As suggested by theory, winning percentage. metropolitan population. and the
number of superstar players have positive and significant effects on attendance. and the number of competing major
league professiona! sports teams and the number of years in a city have negative effects on atiendance. Average
ucket prices are negatively related to attendance and metropolitan per capita income is positively rejated 1o
attendance, but both are only marginally significant. Most importantly, the results mdicate no significant
relahionship between team racial composition and attendance. This result is interesting because it suggests the
possibility that fans” preferences may be satisfied by the mere presence of white players cn a team (bench players)
instead of their actual participation as starters or significant contributors.'' If this is true, it may be the result of a
trade-off between racial preferences and winning. Fans may prefer to have white players on their team, but nat at
the cost of winning, and consequently accept more talented black players as starters.

Burdekin and Idson (1991} also examine the relationship between attendance and the racial composition of
NBA teams. Particularly, they focus on the effect of the racial composition of a team’s market area (SMSA) relative
to the racial composition of the team as well as the effect. if any. of measuring team racial composition for starters
instead of the entire roster. Their analysis examines average atiendance for each NBA team from the 1980-1981
season through the 1985-1986 season. In their first esumation. they use winning percentage, SMSA population size.
the percentage of the populauon in blue-collar occupations. the median ticket price, white and black income, the
numbers unemployed, the number of plavers on the first or second Ali-NBA teams, a dummy variable equal to one
for playoff teams, the total number of competing franchises in the SMSA. and the ratio of percentage white on the
team 10 percentage white in the population of the SMSA as the independent variables.'? In a separate equation, they
perform the same regression with one exception. They disaggregate the ratio of percentage white on the team to that

in the population into two groups, the ratuo of percentage white starters to percentage white in the population and the

® The authors indicate that Noll {1974} argued that teams in their first year n a city draw more fans than teams that
have been in a city for several years. However, an aliernative theory is that teams that have been in a city fora
lenger period of time have established tradition and a consistent fan-base, thus having a positive effect on

anendance.

" addition to these findings, Brown, Spiro, and Keenan examine the minimum entry standards for white and black
players. but find no evidence indicating that they are higher for black players than for white players of equal ability.
However. it 1s possible that white players are selected to enter the NBA over equally talented black players.
Unfortunately, there is no way to prove this since there are no preductivity measurements for players not in the
NBA.
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equivalent measure for bench players. This distinction allows Burdekin and Idson to <letermine if fans have racial
preferences for the entire team or a certain portion of the team. 1t is possible that fans with racial biases may be
satisfied with the mere presence of a white player oa a team which would indicate a greater sigmficance for the
racial compositiom of bench players, but on the other hand, fans may have racial preferences for the most visible
playcrs, the starters.

Burdekin and Idson estimate attendance using ;'1 maximurm likelihood Tobit procedure which caps off the
dependent variable at its maximurm (1.e. arena capacity for attendance). They find that the logarithm of the rauo of
the percentage white on the team to that in the population, winnmg percentage, and the logarithm of the SMSA
population are pasitively related to attendance. For the first equation. in which starters and bench players are
grouped together. none of the other variables is significant. The variables accounting for superstars and playoff
teams may be insignificant because they are already captured by the effect of winning percentage. Ticket price,
income, and unemployment are also insignificant, but Burdekin and Idson argue that this resalt is consistent with
other iiterature on the subject. In the second equation, they find that the ratio of percentage white stariers o
percentage of white in population is significant and positive, while the ratio of percentage white bench 1o pescentage
white in population is insignificant.'® This suggests that the racial composition of starters is more influential m the
determination af attendance than the racial composition of bench players. As stated before, this phenomenon may
be due to the increased visibility and participation of starters. Overall, Burdekin and Idson find that attendance
increases for NBA teams whose racial composition closely resembles the racial compaositian of its market (SMSA).

McCormick and Tollison (2001), Schollaert and Simith {1987), and Brown, Spiro, and Keenan (1991) fail to
find evidence of customer discrimnination, but Kahn and Sherer (1988) do. Ir an investigation of 1985-1986 salaries,
they find that black players receive iess compensation than equally skilled white players.'® Asa result. they explore
attendance results for the same period 1o address the hypothesis that customer discrimination is the cause of this

salary differential. Using data from the 1980-1981 season through the 1985-1986 season, Kahn and Sherer exarnine

P is important that they define the racial compesition variable as the percent white on a team to the percent wh:te
in the SMSA because non-whites in the NBA is predominantly black, but non-whites in SMSA’s is not exclusive to
blacks.

'* Burdekin and Idson use logarithmic form to account for the truncation of attendance at any given arena’ s capacity.
"* Starters are defined as the five players who accumulated the most minutes of playing time over the duration of the
season.

' Kahn and Sherer use an elaborate set of variables, accounting for performance and other factors, to estimate
salaries.
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home attendance.'® In their equations. they include a variable equal 1o each season (1.e. 1985-1986 season equals
86). wanning percentage, number of players on the first or second All-NB A teams, arena capacity. number of other
major league sports franchises in the area, mtnimum ticket price, and the percentage of white players on the team as
explanatory variables. They find that attendance increases with larger arenas, higher winning percentages, small
percentages of blacks in an SMSA, and high incomes. Ticket prices, again, are not significant. The authors suggest
that this occurs because ticket price is an endogenous variable. Most importantly, Kahn and Sherer observe that the
percentage of white players on a team 1s positively related to attendance providing evidence of customer
discrimination. Using a rough approximation of average ticket pnce in the NB A, they show that an additional white
plaver in place of a black piayer of equal ability generates more than enough revenue to explain the salary
differential. Ir order to bolster the validity of their resuits, Kahn and Sherer create several interaction vanables with
attendance. Of the several interaction variables, only the percentage of white players on a team interacted with
arena size has a significant effect, and it 1s 2 negative one. In total, Kahn and Sherer find that there is a significant
salary differential between white and black plavers of equal ability, and there is evidence suggesting that the source
of this differential is fan preferences for white players.

There have been other attempts to examine the existence of customer discrimination. These studies use
television ratings, the demand for memorabilia, and data from fan Ali-Star voting to determine if fans have racial
preferences. Kanazawa and Funk (2001} use Nielsen ratings for locatly televised NBA games and advertising
revenues for those games to examine this phenomenon. Their analysis reveals thar the size of the television
audience increases with greater partictpation by white players. Furthermore, they explain that white players create
mote advertising revenues, given that commercial advertisers are willing to pay more whc_n the television audience
is larger. Specifically, a larger television audience increases the influence of commercials; therefore, advertisers
will pay more for commercial slots during those games in which white players are more abundant. Commercial
advertisers pay the television networks to air their commercials, but the networks pay the league and the teams for
the rights to broadcast their games. As a result, any increase in the demand for commercials during a partcular
leam’s game will bring adde(i revenue to that franchise. Since white piayers can attract larger audtences, they are

.
producing additional revenue that black players of equal ability cannot; their marginal revenue product is greater.

Marginal revenue product is the amount by which revenue increases with the addiuon of another unit of labor. In

' Kahn and Sherer estimate annual hame attendance and the natural logarithm of annual home attendance. They



basketball, this is how much revenue increases. from a player’s productivity both on and off the court. This
difference in marginal revenue product may contribute to the salary differential betweer. white and black players
found in other studies of the NBA.

In their agalysis, Kanrazawa and Funk use data on television viewing of local non-cable broadcasts of NBA
games durng the second half of the 199G6-1997 basketball season from the Nielsen Media Research company. The
Nielsen rating is defined as the percentage of the total number of households with televisions in a given ralings area
that are tuned in 1o 4 particular show. In their estimabon of Nielsen Ratings. they inctude variables for focal and
Opposing team winning percentages, the time and day of the game, the rating of the prior television program, the
sizes of the total and white viewng audiences, the number of other professional sports teams in the SMSA, the
number of All-Star players on the team, and the racial composition of the team. Specifically, they measure ihe racial
compositon by both the percentage of white players on a team and the percentage of minutes played by white
players. They separate these variables for both the local and opposing teams since the results of F-tests allow them
1o reject the hypothesis that the local and opposing players had the same effect on the rating. They find that the
presence of white players on the local team had greater and more significant effect on the raungs than the presance
of white players on the opposing tearn.

The results of their analysis indicate that both measures of racial composition had positive and significant
coefficients indicating that viewers had 2 greater preference for white players. However, the significance and
explanatory power of the equation using the percentage of white players was greater than the equation using the
percentage of minutes played by white players. This implies that the presence of white players on a team was more
impornam 16 viewers than the actual participation of those piayers in the games. Given thcj.se results, Kanazawa and

Funk conclude that there is customer discrimination in the NBA and that this discrimination may be linked 1o the
salary differential between white and black players, since advertisers will pay more for a more highly viewed
broadcast.

Stone and Warren, Jr. (1999) make a significant contribution to the study of customer discrimination in the
NBA by examining the trading-card market. Using data from the 1976-1977 season, they examine basketball card

prices to identify sources of discrimination. In their card-price equation, they use dummy variables for race, post-

use generalized ieast squares (GLS), in addition to ordinary least squares (OL.S), to account for serial correlauon.
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career coaching experience, rookie status, and positions.!” In addition, they use a player-performance rating index
and the number of years of professional experience prior to the sample season as explanatory variables.'® Their
results indicate that individuals in the trading-card market have no racial preferences. To further examine
discnmination. however, they interact the race dummy with all the other variables and find some interesting results.
First, they observe that the positive effect of career length on card-price 1s greater for black players than for whue
players. This suggests that fans are less discriminatory towards black players with whom they have become more
comfortable or that these black players exhibit other qualities that increase their fan approval. Furthermore, the
results imply that cards for black players, who became coaches, have lower prices than card prices for white players
who became coaches. Stone and Warren, Jr. explain that this may occur because card collectors discriminate against
the black players who gain a position of authority as a coach or because those players receive less media exposure as
the coaches of lower-quality or small-market teams. Finally, they test the null hypothesis that all the race variables
are equal to zero, and these results, consistent with most of their other findings, indicate that there is no racial
preference in the trading-card market for NBA cards.

From the papers above, 1t 15 evident tha there is no definitive evidence of customer discrimination in the
NBA. This uncertainty may be the result of the various methods of analysis that can be employed to conduct a study
of this mature. Schofield {1983) provides an excellent overview of the different approaches that can be taken in the
studies of ‘performance and attendance at professional team sports”™.® Schofield explains that most studies use
ordinary least squares to estimate an aniendance function, but there are several adjustments that can be made to the
model. The first distinction he discusses revoives around the nature of the data. Specifically, the data set can be
cross-sectional {across teams) or time-series (over time). Of the existung literature on attendance, both types of data
have been studied individually and as a combination. Secondly, Schofield describes how past data are used to
determine the forecasting value of the estimated equations. By using this technique, an author can bolster the
credibility of his results. Different functional forms can have significant implications in the analysis of attendance.
Frequently, authors have employed the log-linear form in which the logarithm of attendance is estimated. Schofield

poinits out that this form allows for the use of interaction variables and easy calculations of elasticities 1o determine

" These variables equal one if the player is white, if the player was an NBA head coach in the 1993-1994 season. if
the player was a rookie, and for whatever position the player played. respectively. For the other position vanables.
the dummy variable equals zero.

% Tendex. the player-performance rating index, is essentially a measure of a player’s points per minute.

" This paper only reviews his discussion of attendance.
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the relative significance of explanatory variables. In the estimation of attendance, the problem of serial comelation
between winning percentage and the error term can exist. As a result, an ordinary least squares regression produces
biased and inconsistent estimates. Schofield describes how one author corrects this problem with the use of two-
stage least squares. Lastly, each model of attendance includes different independent variables which create a variety
of results.

Schofield explains thal there are several variables that are expected 10 influence attendance. These
vanabies are ticket price, price and availability of substitutes or complements, average incame. population size, and
consumer preferences. However, there are numerous vanables which can be included in a mode] of attendance.
Schofield defines four categories into which these different variabies can fall. First, there are economic variables
including price, substitutes, complements, and income. Then. there are demographic variables such as population
size and ethnic mix. Furthermore, quality of competition, team records (home and opposition), player
characteristics, and special game days are variables of quality and attractiveness. Schofield describes residual
preference variables like weather. stadium quality, time of week or season, and number of years a team has been in a
city. Lastly, variables that account for the presence of star players and racial composition have been significant in
estimating attendance.”” From this diverse selection of variables and methods of analysis, it is not surprising that
there 1s no universal belief on the existence of custorner discrimination in the NBA.

In theory. ticket prices should significantly influence attendance, but the results do not always indicate this.
Specifically, as ticket price decreases, attendance should rise. Most papers find this negative relatonship, but the
result is not always statistically significant, contradicting a priort expectations. Marburger (1997) and Boyd and
Boyd (1998) examine ticket pricing and 1ts relationship to attendance in detail.

Marburger (1997) finds that in order 1o maximize profits. ticket price shonld be in the inetastic section of
demand. The linchpin assumption to his argumnent 1$ that the price setter receives a portion of the revenue generated
by concession sates.?’ Since it is necessary to purchase a ticket to attend a sporting event, a reduction in ticket prices
increases attendance. This increased attendance immediately increases the market for concessions. Marburger
assumes that concessions prices do not affect ticket sales. but ticket prices determine the size of the concessions

market. With increased concessions sales, the team’s profits increase. Therefore, it 1s optimal for firms to set prices

¥ Hausman (2001} gives a thorough analysis of star players’ effects on television ratings and subsequent revenue for
Ehcir teams. His study focuses on Michael Jordan’s effect throughout the league.
' Marburger describes concessions as any nonobligatory consumption goods which complements ticket-buying.
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n the nelastic portion of demand. where individuals are less responsive 1o changes in ticket price, 1o increase
attendance and maximize profits. Marburger concludes his paper with an estimation of attendance (logarithm of
home attendance) for Major League Basebali {MLB) teams using the logarithm of the team’s average real ticket
prce (in 1991 dollars). the wimning percentages of current and previous seasons, reiative ticket prices (box to
reserve seats and reserve 1o general admussion seats), population of city, a dummy vanable for the presence of other
mator league teams 10 the SMSA, and a dummy vanable for the age of the ballpark. = Consistent with his
expeciauons, the coefficient on the logarithm of the team’s average real ticket pnice equals (-0.568) which lies
within the inefasuc portion of demand and implies a negative refationship between ticket price and antendance.

Boyd and Boyd (1998) also examine inelastic ticket pricing. but attribute it to a home field advantage.
Specifically, they argue that a decrease in ticket price caunses an increase in attendance. This increase in attendance.
in turn, increases home field advantage which increases the probability of victory. Assuming fans prefer to see their
teams win, this increased probability of winning will further increase attendance. and so the process continues. This
process creates a multiplier effect which continues until antendance reaches its maximum (facility capacity}. Asa
result, Boyd and Boyd suggest thal teams should consider home field advantage when setting ticket prices since it
increases winning percentage which has been shown 10 increase revenue. Similar to Marburger. they estimate
seasonal home artendance for all MLB teams for the 1984 season. Consistent with their expectations, ticket prices
fall into the inelastic portion of demand.

In addition to basketball, there have been several studies on customer discrimination in basebali. Medoff
(1986) estimates official paid attendance for the 1980 MLB season using these variables: average ticket price. the
number of other professional (NHL, NFL, and NBA) teams in SMSA, 1980 per capita inci)me in SMSA, 1980
population of SMSA, a dummy variable for age of stadium, a dummy variable equal to one for National League
{NL) teams, divisional standing in 1980, and the percentage of black players {(non-pitchers). The vanable for racial
composition is negatively related to attendance, but 1s not significant. Therefore, Medoff finds that fans do not
discriminate against black non-pitchers. In a separate estiration, the results for attendance are virtually the same
when the percentage of blac‘k starting pitchers becomes the racial composition variable, indicattin g that fans do not
discriminate against black pitchers either. Medoff discusses the ambiguity behind these results. Although the

results suggest that there is no decrease in attendance due ta the increased presence of black players, it is possible

2 The sample consisted several time 1ntervals over a 20 year period from 1969-1989.
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that this occurs because a decrease in white attendance is negated by an increase in black attendance. Unfortunately,
it is difficult to prove this unless there is a racial breakdown of attendance. However. Medoff argues that the
positive effect of increased black attendance will most likely be overcome by the negative effect of decreased white
attendance. He believes that the increased presence of black fans will cause more discriminatory white fans to stop
atiending and angment the decrease in white attendance. As a result, he vses the percentage of blacks residing in
each team’s SMSA 1o determine if the racial make-up of a market area affects anendance. Again, the coefficient is
insignificant implying that attendance is not affected by the racial composition of an area. Overall. Medoff finds no
evidence of racial preferences.

Contrary 10 Medoff, Hanssen (1998} finds evidence of customer discrinunation in Major League Baseball
(MLB) Using data from the MLB for the period of 1950-1984, he examines the relanonship between performance
and discriminabon.” Hanssen estimates winni ng percentage 1o determine the impact of black starters.” He finds
that teams with more biack starters won more frequently, but this trend decreased over time and with an increase in
black starters around the league. In addition, he did not find any difference between the NL and AL (Amenican
League). Assuming that owners like to win because winnung attracts fans, increases profits. gets attention. and is
more fun; Hanssen illustrates a made-off between winning and racial preferences. Discriminatory owners pay the
price in losses. Comnsistent with this assumption, worse teams started black piayers more quickly. Seeing that black
players have a significant effect on winning, Hanssen turns his attention to attendance and customer discrimination.

Using the same data set. Hanssen estimates attendance using the following explanatory variables:
population, per capita incarne, the “newness” of the stadium, the number of star players on the roster, involvement
in a pennant race, the amount of “entertainment” competition, recent first place finishes, games behind first place at
the season’s end. the percentage of the population that is black, and dummy variables for movement to a new city,
stadium capacity, the number of competing baseball franchises in the SMSA. and for teamns that played 162 games
{equal to one). To test for discrimination, he includes the number of black players on the roster as the racial
composition variable. The results of this equation tndicate that attendance fell in both the NL and AL, but more so
in the AL with the addition of more black players to a roster. To further examine the trade-off between
discriminatory preferences {of fans and owners), Hanssen breaks the racial composition variable into two separate

variables, the number of black starters and the number of black substitutes. Hanssen observes that black substitutes

® The data includes 16 MLB teams excluding post-1960 expansion teams and pitchers.
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bave a smailer positive impact on winning than black starters, but the same negative impact on attendance as black
sarters. Given this result, he suggests that black starters would be more abundant than black substitutes, and this
was the case. The winning benefits of playing black starters exceed the reduced attendance costs. but the opposite is
trae for black substitutes.™

Although customers have not always been the source, there have been a number of studies on
discrimination in professional sports and particulariy the NBA. Kahn and Sherer’s resuits. indicating a large salary
differential between white and black players of equal ability, encouraged several authors to examine this issue
further. Scou, Long. and Somppf (1985) argue that NBA players, in general, have received salaries that do not
farly compensate them for the amount of revenue they produce for their employers. However, they find that as
restrictions on salary negotiations are reduced (i.e. free agency), salaries approach players’ marginal revenue
products. In addition, they find no evidence of racial discrimtnation tn the salaries of NB A piayvers during a period
from 1970-1981. This is not the only Iiterature that does not find racial preferences in the NBA. Gius and Johnson
(1998} use a log-linear wage regression 1o show that no salary discrimination existed in the NBA.* In fact, they
fnd that a player’s performance (measured by vanous siatistics), experience, free agency, and draft status of &
player are the most important factors in wage determination in the NBA.*

In addition, Hamilton (1997) finds no evidence of racial discrimination in NBA salaries for the 1994-1995
season. [nterestingly though, he observes that quantile regressions exhibil sigruficant racial differences in white and
black players™ salaries. Specifically, whites earn less than blacks at the lower end of the spectrum, but they earn
moce at the higher end. Hamilton explains that this is consistent with discrimination theory. As black piavers
become more visible because of their performance, their salaries increase, but not as much as those of equally
talented white players. This is a clear indication of customer discrimination in which fans’ racial preferences are
greater for players that are highly visible and active as opposed to those who sit on the bench or play sparingly.

Finally, Jenkins { 1996) also finds no evidence of salary discrimination in the NBA using an alternative method.

* He defines black as African Americans and black Latins.

B In addition to this paper, Hanssen and Andersen (1999) examine customer discrimination in baseball over time
using fan voting for the All-Star game. The resuits of their study show that blacks received Tewer votes in the 70's,
but over time, this trend has diminished and possibly reversed. Thus, Hanssen and Andersen identify the presence
of customer discrimination in MLB, but it is important to note that they also find that racial preferences have
changed over time.

1“'I'hw use performance data from the 1995-1996 season and salary data from the following season.

n Although each author uniquely calculates player performance, Berri (1999) employs a very detailed analysis of
bow a player’s value is determined.
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Instead of using annual salaries of all players in a given season, he only uses free-agent salaries from 1983-1994,
Overalil, these more recent papers have not found evidence supporting the salary differential, driven by racial
preferences, discussed by Kahn and Sherer. This may be an indication that over tme. these discriminatory pracuces
have reduced in the, NBA.

As presented by Kahn and Sherer and numerous other authors, there exists a salary differenual between
white and black players in the NBA. Although this is not disputed, the source of this differenual is. Specificalty, is
this discrepancy justified by player skill and productivity. or is it the result of racial discrimination? There are a
number of papers that examine this issue, but the results are ambiguous. For instance, Brown, Spiro, and Keenan
obtain results indicating that white players recetve greater compensation than black playvers of equal ability. but Gius
and Iohnson do not. However, for those who do find evidence of salary discrimination, there is further debate on the
source of this discrimination. Why do white plavers get paid more? In particular, a number of studies have been
done examining the effects of team ractal composition on attendance: customer discrimination. Kahn and Sherer
suggest that attendance increases as the percentage of whites on a teamn’s roster increases, but others, like
McCormick and Tollison and Schollaert and Smith, find results indicating otherwise. In this paper, [ will
reexamine the topic of customer discrimination in the NBA using an estimation of totai annual attendance for every

NBA team from the 1996-1997 szason through the 2000-2001 season.

II1. Theory, Variables, and Model Specifications

There are a number of factors that may have significant effects on team annual attendance. First and
foremost. the quaiity of any product is important to a potential consumer, and so the quality of basketball is
important to any potential spectator. Specifically, NBA fans should prefer to see a winning team; therefore. eams
with higher winning percentages shouid have a higher atiendance. In addition to winning percentage. the quality of
a team may also be captured by a superstar factor. That is, teams with more superstars may play a more skilled and
atractive game that leads te victones, and in turn attracts more fans.™ Although the product being sold is the

basketball on the court, tickets must be purchased for fans 1o attend. Consistent with the law of demand. there

¥ The problem of multicollinearity may exist between a ream’s winning percentage and the number of superstars on
ateam. Specifically, winning percentage may be a function of the number of superstars in that 2 team with more
superstars will have a higher winning percentage. If this relationship exists, one of these variables may capture the
effect of the other causing ordinary least squares (OLS) to produce odd results such as unexpected coefficient signs
or insignificant t-statistics.
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should be an inverse relationship between attendance and ticket prices; as ticket prices increase, aftendance at NBA
games should decrease.”® However, there 1s 2 maximum level of attendance for all teams. This maximum level is
determined by the size {number of seats available) of the facility in which the team plays. In particular, a team’s
total annual attendance is. in theory, maximized at the level of the facility capacity times 41. the number of NBA
home regular season games. Therefore, assuming capacity is a constraint on attendance, total annual attendance will
increase as a result of an increase in arena capacity. However, if a teamn is not selling out its home games, an
addincenal seat in its arena will not cause attendance to increase. In addition to these team and facility factors, there
are market characteristics that should have an effect on attendance.

The population, income, and the existence of substitutes in a team’s SMSA may significantly influence
attendance. As population and income increase in an SMSA, so should the level of total annual attendance. If there
are more people in a team’s market, there is a greater likelihood that there will be people interested in attending a

game. Further, as income increases in an SMSA, people will have more disposable income with which they can

purchase tickets. In addition, the number of available substitutes in an SMSA may have an effect on attendance.
Specifically, the existence of another NBA team in a team's SMSA may decrease attendance. This may also occur
due to the presence of other professional teams in the other major leagues: the National Football League (NFL).
Major League Baseball (MLB), and the National Hockey League (NHL}. [f a team is in a market with several
competing franchises or is not having a very good season in terms of winning, attendance will not necessarily
decrease. Certain teams that have been in a city (SMSA) for a long period of time may have developed a rich
tradition which causes fans to attend games despite other factors. Therefore, the longer a team has been in a city
may cause attendance to increase. On the other hand, attendance may be high for a new tcam entering the league,
but as the novelty wears off, attendance will decrease.

The final factor that may affect attendance is the potential existence of racial preferences of fans. Although
the effects are less clear, it is possible that the percentage of whites and the percentage of blacks in an SMSA affect

attendance. Previous literature has shown that attendance appears to increase as the percentage of whites

® There may be an endogeneity issue between attendance and ticket prices. An increase in ticket price should cause
decrease in attendance, which in turn, should cause a decrease in ticket price. Since these variables are jointly
ined and exhibit feedback effects, they are best soived using simuitaneous equations. The two-stage least
method of estimation may be used to correct for this simultaneity. Boyd and Boyd (1998} use this method
estimate atendance. Further, the existence of multicollinearity is possible between the number of superstars and
price. Fans may be willing to pay a premium to watch superstars like Michael Jordan, Kobe Bryant, Allen

m, elc.
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increases.’® However, if there is any customer discnimination, the effects of these two variables may depend on the
racial composition of the team. If there is customer discnimination against black plavers, there should be a negative
relationship between the percentage of black players on a team and attendance. As the percentage increases,
attendance shouldwdecrease. The same relationship holds true if there is discrimination against white players; as the
percentage of white players on a team increases, attendance should decrease. In addition. fans mav be preferential to
their own race, which implies that attendance will be higher in an SMSA, in which the racial composition is similar
1o the racial composition of the tearn in that SMSA. For instance, a predominantly white SMSA will have higher
attendance if the market's team is predominantly white as well.>’ However, if there is no customer discriminration,
the racial composition of a team should have no effect on attendance. In the majority of previous literature. the
ractal composition of a team has been measured by the percentage. ratio, or fraction of white or black plavers on a
team.” However, there are alternative measures of team racial composition, and the goal of this paper is to examine
several of these alternative measures to determine if there is customer discrimination in the NBA.

In addition to the percentage of white players on the roster {WPCTPLYRS), I will use WPCTMIN (the
percentage of total minutes in a season played by white players), WPCTPTS (the percentage of total points in a
season scored by white players), WPCTSTARTS (the percentage of total starts in a season started by white players),
WPCTROTATION (the percentage of white players tn the top nine roster spots determined by points per game)*’,
and ROC {equal to one for any team that had a black head coach at any point in the season and zero otherwise) as
alternative measures of racial composiu‘on“ If there is customer discrimination using WPCTPLYRS w0 measure
racial composition, it implies that fans prefer to see white players on a given team’s roster.”” However, it does not

account for different levels of player participation, importance, or the race of the kead coach, hence my decision o

*® This result may be atiributed to higher income levels for whites.
*! This issue can be examined using interaction variables to determine if the effects of team racial composition, on
anendancc vary with the racial composition of the market.

*2 There are some papers, as discussed in the literature review, which use other measures of racial composition.

*3 The decision to use a nine-man rotation was not entirely arbitrary. It is very common to hear of an eight-man

rotation in the NBA, but it is not the rule. According to the curtent head coach of the Boston Celtics, Jim O'Brien,
“The rotation is negotiable. An ¢ight-man rotation is not the product of the number eight. 1t's a product of the
amount of players that you feel good about being able to contribute to a winning effort. [f you have 11 men that can
ali contribute at what you think is a high level, ther you have an 11-man rotation. There's no magic number on

ei ,ht (hetp://www.bostonherald.com/sporvceltics/cnots03 172002 . him).

* The race of each player was determined by the collective knowledge of myself and Professor David W. Findlay
(Professor of Economics, Colby College). To identify the race of any unknown plaver, 1 examined individual
photagraphs provided by the Sporting News Official NBA Registers for each of the seasons included in this study.
A player is defined as black if he is black and white if otherwise,

> For this analysis, I assume that any customer discrimination is against blacks,



use these alternative measures of racial composition.*® Specifically, each of these variables illustrates the visibility.
productivity, and importance of white players during a season.

WPCTMIN captures the actual amount of time that white plavers are on the court. If customer
discrimuination exists using this measure, it implies that fans prefer to see white players on the court regardless of
their place tn the [ineup (they can be starters or role players). Although WPCTMIN is a good measure of
participation, WPCTPTS more accurately gauges player productivity and importance. In order for a player to score.
he must have the ball; and when he does have it, he is the focal point of the game at that moment. Thus, if
individuals with racial preferences focus on points scored, they will prefer to watch white players have the ball.
score, and be more visible. WPCTSTARTS and WPCTROTATION measure how much each race is represented
among the starters and the piayers who are in the nine-man rotation, respectively. The starters and the players in the .
rotation are the most influential to a team’s success and are the most visible since they are the players who score the
most on average. The existence of discrimination using either of these measures of racial composition implies that
fans prefer to see white players in the game, scoring the points, and presumably gaining all the notoriety. All of
these variables independently pose nteresting questions about fan preferences, but when comparing them te
WPCTPLYRS, there is more to be explored. Specifically, if discrimination is found using WPCTPLYRS but not
using any of the other measures of racial composition, it is possible that there is a trade-off between a team’s success
and a fan’s racial preferences; a fan will discriminate until winning is compromised by those discriminatory
preferences. He may be more accepting of black players who contribute more to winning by scoring points or
playing a key role on the team, and thus will only discriminate against those who are on the bench and not
contributing to the team’s success. On the other hand, if discrimination is found using the alternative measures and
not found using the percentage of white players on the roster, customers are satisfied when white players are more
significant and visible, not just because they are on the bench. As a result of these potential implications, it is highly

valuable to examine the effects of these alternative variables.

% Hanssen (1998) also served as motivation for the use of these alternative measures of racial composition. In his
paper on MLB, Hanssen finds that fans discriminated against black bench players more than black starters since they
did not contribute as much to the success of the team.



1V. Empirical Results

Given theoretical analysis and three models of attendance prescnted 1n previous studies, [ will attempt o
replicate these papess using my data set and then specify a model of my own for the five-season period from 1996 o
200). It is my hope that this examination of auendance will provide a comprehensive analysis of customer
discrirmination.

The first model on which I will tocus 1s presented by Kahn and Sherer (1988). Using ordinary least
squares, they find that the number of superstar players, the number of substitutes in the SMSA, and ticket price have
posiive, but insigmficant coefficients and thus have no effect on anendance. ¥ They find that the coefficient on the
percentage of blacks in the SMSA (s significant, but is negative. Conversely, the coefficients on the vaniable
measuring the change in attendance from one season to the next, winning perceatage, arena capacity, population of
the SMSA. income of the SMSA, and most importantly the percentage of white players on the rosier are positive and
signeficant. Their results suggest that customer discnimination existed from the 1980-1981 season to the 1985-1986
$edson.

For this replication, I assume that total annual attendance (A77) 15 a function of winning percentage (WIN),
the number of All-Star players on the roster (STAR), arena capacity (CAP), the percentage of blacks in the SMSA
(PCTR), the population of the SMSA {POFP), the per capita income of the SMSA (INC), the number of all other
professional teams (1.e. NBA, NFL, MLB. and NHL) in the SMSA (ALLCOMP), average ticket price {TPR), and the
racial composition of the team for any given season (SEASON).”® This is represented by equation (1.1) in which the
standard measure of tearn racial composition, WPCTPLYRS (the percentage of white players on the roster). 15 used

(L.1) ATT=Po+ B SEASON + L, WIN + B:STAR ~ B,CAP + BPCTB - BPOP - BRiNC + BALLCOMP
+ BoTPR ~ ProWPCTPLYRS = ¢,

where ¢ is a random error term.”®

¥ They also estimate their equation using generalized least squares to correct for serial correfation.

*8 The inclusion of the SEASON variable accounts for any time trend in the data. It is also important to note that
racial composition was calculated in terms of white players for the sake of simplicity.

** This model, as well as all others, will also be estimated using each of the alternative measures of racial
composition. The results for all of these estimations are located in the antached appendix.




Variable Definitions and Descriptive Statistics®

Variables Definition Mean Standard Deviation
ATT Total home annual attendance 639,267.331 153,084.659
SEASON Time trend (i.e. 1996 for 1996-1997 season) 1998 1.419
WIN Wmning percentage (i percent form) 49830 17.052
STAR Number of All-Star players on the roster 0.662 0.784
CAP Arena capacity 19.296 759 1.835.054
POP® Population of SMSA (in thousands) 3,415.655 2.327.872
INC Per capita income (in U.S. dollars} 16.320.065 2.272.622
PCTR Percentage of biacks in SMSA 26414 19.256
ALLCOMP Number of all professional teams 1n SMSA 2.166 1.736
TPR Average ticket price 42.828 12,785
WPCTPLYRS Percentage of white players on the roster 20.605 9.906
WPCTMIN Percentage of total minutes played by white players 16.210 11.962
WPCTPTS Percentage of total points scored by white players 5.906 4.691
WPCTSTARTS Percentage of total starts started by white players 16322 14.70%
WPCTROTATION Percentage of while players in the top nine roster spots 15.556 13.633
(determined by points per game)
ROC Race of head coach(s) (equal to one if team had ablack  0.228 0.421

coach at any point during the season and zerc ptherwise)

2 The values listed are averages over the 1996-1997 1o 2000-2001 seasons.

b Source: 2000 edidon of the Statistical Abstract of the United States. Specifically, the values of populanon and the racial composition variables
are 1990 values and per capita inceme data are in 1989 figures. ht is important to note that this data for Toronto and Vancouver were collected
from Statistics Canada (based on the 1996 Canadian census). Canada reports average total mcome of persons reporting income in Canadian
dollars 1nstead of per capita mcome. [ used the 1996 L.S./Canadian exchange rate to convert this daw inte U.S. dollars.

Naote: In the Appendix, there 15 a cornplete list of variable definitions and the sources from which the data to produce them was obtained.

Using a model almost identical to Kahn and Sherer (1988)*, I obtain several different results for the period
from 1996 to 2001. Table I presents the ordinary least squares results for this first set of equations. The
coefficient for SEASON is negative and significant implying that attendance has decreased over the five-season
sample period (1996-2001). More specifically, from one season to the next, total annual attendance decreases by
23.683.3. Contrary to theory, the coefficient of WIN is insignificant indicating that a teamn’s winning percentage has
oo effect on attendance. However, this result may be due to the presence of multicollinearity between WIN and
STAR. As noted earlier, a team’s winning percentage may be a function of the number of ;All-Sla: players on the
team, and if so, STAR may capture the effect of WIN, on attendance, and cause the insignificant t-statistic. In fact,
the coefficient on STAR is positive and highly significant. Specifically, this coefficient indicates that the existence
of an additional Ali-Star player on a team’s roster causes total annual attendance to increase by 93,636.6."' The
positive and significant coefficient on TPR is inconsistent with theory. An increase in ticket price should cause a

*
decrease in attendance; however, the results suggest that a one-dollar increase in average ticket price causes total

% { use the number of All-Stars and average ticket price where they use the number of players on the first and
second All-NBA teams and minimumm ticket price. respectively.




24

annual attendance to increase by 2.862.59 % Cn the other hand, the results for CAP and PCTR are consistent with
theory.*” The positive and significant coefficient on CAP indicates that for sach additional seat in an arena. total
annual attendance increases by 40.298. There are 41 home games for each team in an NBA season; therefore, this
result implies that the additional seat is filled by one person in each of those games, but one.* The negative and
significant coefficient on PCTB implies that a one percent increase in the black population of an SMSA decreases

attendance by 1.319.97.

The coefficients on POP, INC, and ALLCOMP are all insignificant. Specifically, a 1,000-person increase
in an SMSA, a one-dollar increase in per capita income of an SMSA, or the presence of one additional professional
sports team will not affect total annual artendance. Finally, the coefficient on WPCTPLYRS 15 insi gnificant
indicating thal a one-percent increase of white players on a team’s roster has no effect on total annual attendance.
Given this result, this equation provides no evidence of customer disctimination in the NBA. The results for the
other five equations produce identical results. Specifically, none of the six equations indicates the existence of racial
discrimination by spectators, no matter how the racial composition of a team is measured.

In addition to Kahn and Sherer (1988), MeCormick and Tollison {(2001) and Schollaert and Smuth (L987)
are key papers in the study of customer discrimination in the NBA. The results of both papers suggest that customer

discrimination is non-existent. but I replicate them using similarly specified models to determine whether similar

resulis occur using a more recent data set and alternative measures of racial composition.

Using crdinary least squares, McCormick and Tollison estimate attendance for the period from the 1980-
1981 season to the 1986-1987 season. They obtain negative and significan coefficients for all of the season dummy
variables {(except the 1986-1987 coefficient is insignificant), ticket price, the number of other NBA teams in the
SMSA, and the percentage of blacks in the SMSA. On the other hand, the coefficients on arena capacity, population

of the SMSA, and total number of regular season games won are positive and significant. Finally, the number of

! The simple correlation coefficient between WIN and STAR is 0.55275, another indication that some
mulacellinearity may exist.

2 This result may be driven by a complicated relationship between ticket price, capacity, and population.

* The majornity of previous literature suggests that attendance is negatively related to the percentage of blacks in the
SMSA.

* 1t is important to note that the interpretation of this result stricily applies to teams for which arena capacity is a
constraint (i.e. teams that sellout all or most of their games). By calculating the number of unsold seats in a season,
[ determined the tezms for which this capacity conswraint existed. Specifically, all of the {foltowing teams had zero
or negative unsold seats (they sold additional standing tickets): Atlanta (97-98). Charlowte (96-97, 00-01), Chicago
{96-97, 97-58), Houston ($6-97, 97-98, 98-99), Indiana (99-00), New York {all seasons}. Phoenix (96-97, 97-98),
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other professional teams in the SMSA, per capita income 1n the SMSA, the interaction of regular season games won
and population of SMSA, the number of All-Stars, the race of the coach variable. and the ratic of white to black
players all have insignificant coefficients (all of them are negative except the number of All-Stars and the ratio of
white to black piayers).u The key result is that the racial composition of the team has no effect on attendance
implying that customer discrimination did not exist during this sample period‘“'

In order to replicate McCormick and Tollison, I estimate the following equation for each of the measures of
racial composition:

2.1y ATT=8g+ 1597 + Bas98 + Bss99 + Bas00 + BsTPR + PsCAP + P:NBA + BsOTHERCOMP

+ BdNC + B1oPOP + By PCTB = BiaNUMWIN + B:NUMWINFOP + B,STAR + BsROC

+ B sWHITERLACK + ¢
where 597, 598, 599, and s00 are dummy vanables for the four seasons from 1997-1998 to 2000-2001 (1996-1997 is
the reference season to which these variables are related); NUMWIN is the number of regular season wins;
NUMWINPOP is the interaction of NUMWIN and POP, WHITEBRLACK is the ratio of white to black players on the
roster; and ¢, is a random error term. Further, ALLCOMP is separated into NBA (the number of other NBA teams in
the SMSA) and OTHERCOMP (the number of NFL, MLB, and NHL teams in the SMSA)."

Using this replication of the McCormick and Tollison model, I obtain several different results for the more
secent period. Table IV presents the ordinary least squares results for this set of equations using the various
measures of racial composition. The season dummy variable s97 has a negative, but insignificant coefficient.
Conversely, the other season dummy variables (98, 99, and s00) all have negative and significant coefficients.

This suggests that for the 1998-1999, 1999-2000, and 2000-2001 seasons, toial annual arte}'ldance decreased by
289234, 61,0278, and 70,113.9, respectively. Contrary to theory, the coefficient on TPR is positive and significant
indicating that a one-dollar increase in average ticket price causes total annual attendance to increase by 2,310.88.

The coefficients on CAP and POP are positive and significant as theory suggests. This implies that for each

Sacramento (96-97, 99-00, 00-01), San Antonio (98-99, 99-00, 00-01), and Seattle {96-97, 97-98). All of these
wams were champions or sirong contenders.

“ It is important to note that McCormick and Tollison separate the number of NFL, MLB, and NHL teams into
wparate variables. The coefficient on the MLB variable was actually negative and significant where the others were
insignificant. In addition. they address the issue of simultaneity between attendance and ticket price by producing
two-stage least squares estimates.

% McCormick and Tollison aiso use the ratio of minutes played by white players to minutes played by black players
to measure team racial composition, and they obtain the same results.
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addinional seat in an arena and for a 1,000-person increase in SMSA population, total annual attendance increases by
32.084 and 17.215, respectively. Although I do not separate NBA. NFL, MLB, and NHL teams as definitively as
McCormick and Tollison, | obzin similar results. Specifically, the coefficient on NBA 1s negative and significant
indicating that the éxistence of another NB A team causes total annual attendance to decrease by 128,013, Further,
the coefficient on OTHERCOMP is positive and insignificant suggesting that the presence of other professional
sports teams in the SMSA has no effect on antendance. Similarly, the coefficient on INC is negative and
insignificant contrary to expectations. This result implies that per capita income of an SMSA also has no effect on
total annual attendance. In addition, the coefficient on PCTE 15 negative and significant indicating that a one-
percent increase in the number of blacks in an SMSA decreases 1otal annual attendance by 1.413.14.

As expected, the coefficient on ¥UMWIN is positive and significant. This implies that one additional
regular season win increases total annual attendance by 3,358.23. However, it is possible that the effect of the
number of regular season wins is not eatirely captured by this variable. Interestingly though, the coefficient on
NUMWINPOP is negative and insignificant. This implies that the effect of regular season wins, on attendance, does
not vary with the size of the SMSA population. Also consistent with theory, the coefficient on STAR 1s positive and
significant indicating that the existence of an additional All-Star player on a team’s roster causes total annual
attendance 10 increase by 1,091.7. Lastly, the coefficients on ROC and WHITEBLACK are negative and positive.
respectively. but insignificant. Specifically, the race of the head coach and team racial composition, measured as the
ratio of white 10 black players on the roster, have no effect on attendance. Consistent with McCormick and Tollison,
there is no evidence of racial discrimination using this specification or any of the allernative measures of racial
ccu'nposition.48

Finally, I replicate the model by Schollaert and Smith (1987) by estimating the following equation for
every measure of racial composition:

{3.1)  ATT = B¢+ B,STAR + B;WIN = $,PRIORWIN + B, TPR + B;CAP + B,POP + B,INC + B;PCTB

+ BgNBA - B1gALLCOMP + B; WPCTPLYRS + g,

7 In this replication, 1 de not separate other professional sports teams into individual varizbles for NFL. MLB, and
NHL teams. In addition, 1 use average ticket price where they use median ticket price.

“ The results for this equation remain unchanged when using the alternative measures of racial composition with
only one exception. In equation (2.5), using WPCTROTATION, POP is no longer significant and thus has no effect
on attendance.




where PRIORWIN is a team’s winning percentage in the previous season and &, is a random ervor term. Using
generalized ieas! squares to correct for serial correlation, Schollaert and Smith estimate a model similar to this. and
abtain a number of interesting results.* Specifically. they find that the coefficients on the number of All-Stars,
winning percentage. relative finishing posttion, prior season’s winning percentage. high ticket price, facility size.
SMSA population. and SMSA median income are positive and significant. They also find that the percentage of
blacks in an SMSA has a negative and significant coefficient. Finally, they obtain negative. but insignifican!
coefficients for moderate ticket price, the number of competing franchises, and the percentage of black players on a
team. Most impartantly. their last observatton implies that customer discrimination did not exist during the 1969-
1982 sample and condensed period of 1977-1982.

Using equaton (3.1). the ordinary least squares resuits in Table V are somewhat different than those found
by Scholiaert and Smith. The coefficients on WIN and PRIORWIN are positive and insignificant implying that the
curtent and prior season's winning percentages have ne effect on anendance. Although this result is not expected by
theory, it may be due to multicollineanity. Specifically, the coefficient on STAR is positive and significam indicating
that the existence of an additional Ail-Star player on a team’s roster causes total annual attendance to increase by
£9.372.7. If multicollinearitv exists between any two or all three of these variables, it could be responsible for the
imsignificant t-staustics.”® Also inconsistent with theory, the coefficient on TPR is positive and insignificant
suggesting that average ticket price has no effect on 1otal annual artendance. The law of demand suggests that there
should be a negative relationship between ticket pnce and attendance, but it does net hold true in this model.

The coefficient on POP 1s negative and the coefficient on JNC is positive. but both are insignificant.
Consequently. changes in the population and in per capiia income of an SMSA have no effect on total annual
attendance. In addition, the coefficient on ALLCOMP (positive) is also insignificant implying that the existence of
another professional sports team has no effect on total annual attendance. Although these market characteristics are
oot influential in determining attendance. the negative and significant coefficient on PCTA indicates that a one-

perceni increase in the number of blacks in an SMSA causes total annual artendance 1o decrease by 1,.215.04.

¥ Schollaert and Smith use high and moderate ticket prices as separate explanatory variables where I only use
average ticket price. Like Kahn and Sherer, they also combine NBA and OTHERCOMP o one variable. Further.,
they include relative finishing position from the prior season and a dummy variable equal to one for teams with a
subutban facility. I do not use these variables in my replication of their model.

® In addition to the 0.55275 correlation coefficient between WIN and STAR, the correlation coefficient for WIN and
PRIORWIN 15 0.68931. Itis highly likely that multicollinearity exists between these three variables.
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Finally, the coefficient on WPCTPLYRS is positive and instgnificant. This implies that the percentage of white
players on a team’s roster has no effect on total annual attendance.

After estimating the equation with the aliemative measures of racial composition, the results are virtually
unchanged. In fact%the only difference is that the positive coefficient on PRIORWIN only remains insignificant in
equation (3.3) in which team racial composition is measured as the percentage of points scored by white players.
For all the other alternative measures, a one-percent increase in the prior s€ason’s winning percentage causes
attendance 1o increase. Most importantly, none of the coefficients on the measures of racial composition 1s
significant; therefore. there is no evidence of customer discrimination using this model.

None of these three models produces evidence of customer discrimination. However, it is possible that
these results are not entirely reliable since the 1998-1999 season was shortened to 50 games by a strike 2nd there
was no All-Star game.”' Due to this abnormality, it is important to test if the 1998-1999 season can be pooled with
the remamung four seasons. Specifically, I performed Chow tests for all equations in Tables 1lI-V to determine if the
explanatory variables have the same effect on total annual attendance for all the seasons in the sample period.” The
Chow test consists of separating the data into two subsets. and then estimating the equation in question using the
ordinary least squares method for each subset and a pooied set. Once these equations have been estimated, an F-
statistic is calculated. If this F-statistic is greater than some critical value. one can reject the null hypothesis that the
regression coefficients for each subset have the same effect on the dependent variable. Such a result indicates that
samples of data cannot be pooled.

For my analysis, I create one subset for the 1998-1999 season (29 observations) and another for the
remainmg four seasons (116 observauons). The pooled set consists of 143 observauens. [n order to perform the
estimations, I have to remove STAR from every equation. SEASON from the Kahn and Sherer replication equations,
and the season dummy variables (i.e. 597) from the McCormick and Tollison replication equations due to the
singulanity of this data. Afier estimating ail the necessary equations for each model, I calculate the F-statistics and
determine the results of the tests.

Using all six measures of racial composition for all three replication models, the calculated F-statistics are

all greater than the critical values of the F-statistic at the 0.01 level of significance. Accordingly, 1 reject the null

* Since there was no All-Star game for the 1998-1999 season, 1 entered zero as the number of All-Star players on
the roster for every team during this season.
** None of the replicated papers test for this potential pooling problem for their sample periods.
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hypothesis and conclude that the data cannot be pooled for any of the models. As a result of separating the data into
subsets, there are several interesting resuits for all three model replications (Table VI-Table XI).

In the Kahn and Sherer replications maodel for the 1998-1999 season, the coefficient on POF 15 positive and
msignificant. Contrary to theory, this suggests that the population of an SMSA has no effect on attendance. Also
inconsistent with theoretical expectations, the coefficient on TPR is positive and significant indicating that there 1s a
positive relationship between average ticket price and attendance. In addition, the coefficient on INC is positive and
significant indicating that an increase 1n per capita income causes attendance to increase. Although this result is
consistent with theory, the coefficient is not significant when any of the alternative measures of racial composition is
used.

Finally, the most interesting results are those of the various measures of racial composition. Specifically.
the coefficients on WPCTPLYRS, WPCTMIN, WPCTPTS, and WPCTROTATION are positive and significant
suggesting that a one-percent increase in each of these variables causes total annual attendance to increase by
1,720.84, 1.292.60, 3.038.24, and 820.590, respectively. On the other hand, the coefficients on WPCTSTARTS and
ROC are insignificant implying that the percentage of starts by white players and the race of the head coach have no
effect on attendance. Primarily, these results suggest that customer discrimination existed in the NBA during the
1998-1999 season. Fans prefer to see white players on the roster, on the court, scoring points, and in the nine-man
rotation. Interestingly though, fans do not appear 1o have discriminatory preferences for the players in the starting
line-up. This result may suggest that discriminatory customers are faced with a trade-off between their racial
preferences and winning.

Specifically, fans will discriminate against blacks as long as they are not important to the success of the
team {i.e. players on the bench). Although this is an interesting interpretation of the results, it is not likely since
fans prefer white players play more minutes and score more points, both of which are very good gauges of the
importance and productivity of players. In fact, the magnitudes of the parameter estimates suggest that fans are
most sensitive to changes in the percentage of points scored by white players, and consequently, attendance
increases by the greatest m;i gnitude. Specifically, a one-percent increase in WPCTPTS causes attendance to increase

L
by almost twice as much as a one-percent increase in WPCTPLYRS (3.038.24 and 1,720.84, respectively). This
implies that fans are more interested in observing teams on which white players are not only members who play, but

also members who have the ball and score points. In particular, the players who score are the most visible and
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contribute significantly to winning; fans preferred to see white players fulfiil this role during the 1998-1999
season.”

The results are slightly different for the remaining four seasons in the sample period. For this subset. 1he
coefficiens on SR and POP are both insignificant indicating that the number of All-Stars on the roster and the
SMSA population have no effect on attendance.™ Like the 1998-1999 season, the coefficient on INC is positive and
significant for some, but not all, of the estimated equations. Specifically, the coefficient on INC is insignificant in
equations (3.3), (3.4), and (5.6) 1n which race 1s examined by WPCTPTS, WPCTSTARTS, and ROC respectively.
More imporniantly, the coefficients on all of the racial composition variahles (excluding ROC) are positive and
significant indicating the presence of customer discrimination for this sample.> Again, it is important o note the
magnitudes of the coefficients on these variables. Specifically, a one-percent increase in the percentage of white
players on the roster causes total annual attendance to increase by 1,356.40 where a one-percent snerease in the
percentage of starts by white players only causes total annual attendance to increase by 792.835. This result
suggests that it is more important for teams to have white players on the roster than to have white players be starters.
This 1s another indication that there is a trade-off between discrimination and winning, but the coefficient on
WPCTPTS remains the largest, conradicting this theory. However, the results clearly indicate that customer
discrimination exists.

Using the McCormick and Tollison replication for the two subsets of data, the general resulis are somewhat
strnilar to those of the Kahn and Sherer replications. In this model, average ticket price and population of the SMSA
also cause total annual attendance to increase for the 1998-1999 season. In contrast to theory. the coefficient on INC
is negative and insignificant for every equanon indicating that chere is no relationship between per capita income
and attendance. Further, the coefficient on NUMWIN is positive and insignificant for every equation except {6.2) in

which team racial composition is measured by the percentage of minutes played by white plavers. This suggests that

* The examination of attendance for a single season (i.e. 1998-1999) is similar to the study by Brown, Spiro, and
Keenan {1991). They estimate home attendance using winning percentage, average ticket price, the number of All-
Star players, SMSA population, SMSA per capita income, the number of other professional teams in the SMSA. the
number of years a team has been in its city, and the perceniage of total minutes played by black players.

> STAR and SEASON are estimated for the non-strike season subset. but not for the 1998-1999 season due to the
singularity of the data.

% 1t is interest ng that the results for both subsets in this replication indicate the existence of customer
discrimination, however. the chow test suggested that they could not be pocled. Since STAR and SEASON were
omitted from the 1998-1999 season subset, it is possible that they could be the source of inconsistency in the data
set. Thus, I estimate the four non-strike seasons without these variables to see if the results for the racial
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one additional regular season win has no effect on total annual attendance. Most importantly. hawever. the results
pertaining to discrimination are substantially different than those produced by the Kahn and Sherer replication.
Specifically. WPCTMIN and WPCTPTS are the only measures of racial compaosition with positive and significant
coefficients indicating that a one-percent increase in minutes playved and points scored by white players cause total
annual attendance to increase by 934.414 and 2,160.09, respectively. Like the Kahn and Sherer replication, these
results suggest that fans had racial preferences duning the 1998-1999 season. These results are interesting not only
because they suggest discriminatory behavior by fans, but because of the way in which fans discriminate.

In particular, fans are not interested in seeing white plavers merely on the rosters of NB A teams, white
players must be highly vistble and contribute significantly to their 1eams. Specifically, the ratio of white to black
plavers on a raster changes frequently during the course of an NBA season as a resuit of short-term personnel
changes. For instance, a white player can be added to a roster for a ten-day period increasing the white 1o black
ratio, but never play a single minute. Thus, this player is never exposed to the spectators and bares little importance
to the success of the team. On the other hand, the players who play more minutes and score more points are highly
exposed to the fans and of the utmost importance to winning, and the results sugpest that fans prefer these players to
be white. Given these results, it is clear that the alternative measures of racial compaosition, like the percentage of
points scored by white players, can have an effect on arrendance when the percentage of whire players on the roster
does not. As a result, it is possible that customer discnimination can be overlocked if the racial composition of a
team is only measured as a percentage. fraction, or ratio of white players on the roster.

When examining the remaining four seasons, it is obvious that there are several different results. Although
the coefficients on TPR and INC remain insignificant and consequently have no effect on attendance, the
coefficients on POP and NUMWIN become positive and significam. Thus, a {.000-person increase in SMSA
population and an additional regular season win cause total annual attendance to increase by 17,225 and 3,726.30,
respectively. However, changes in all the measures of racial composition now have no effect on attendance contrary
te all replications for both the strike and non-strike seasons. This inconsistency suggests that the specification of the
model can significantly allcr‘ the resuits, providing contradicting evidence in regards to discrimination.

.
In the last repiications of Schollaert and Smith, there are some additional interesting results. Specifically,

the replication for the 1998-1999 strike season indicates that INC and PRIORWIN are positively related to total

compositions variables change. Interestingly, they do not, suggesting that these variables are not the probjem in the



annual attendance for some of the equations‘“ Contrary to previous results, average ticket price has no effect on the
dependent variable. The key information, however, is that the coefficients on WPCTPLYRS. WPCTMIN. and
WPCTPTS are positive and stgnificant providing evidence of customer discrimination for this season. The results
for the subset of th# four remaining seasons are very similar. Specifically, INC and PRIORWIN have positive and
significant coefficients in every equation, and average ticket price has no effect on attendance.

Lastly, all of the coefficients on the racial camposition variables are positive and significant. thus providing
further evidence of customner discrimination in the NBA. Similar to previous findings tn this paper, the coefficient
on WPCTPLYRS 1s larger than the coefficients on the other racial composition variables. Again, this is an indication
that fans are most concerned with the visibility, productivity, and importance of white plavers. It is important that
white players are on the roster. but the effect of discrimination, on attendance, is the greatest when white players are
on the cour? sconng points more frequently.

In addition 1o replicating the models from previous literature, I specified a new model in which I include
the number of years a team has been in the SMSA (YEARS) as an explanatory vanable:

(10.1} ATT =Bo+ PyWIN + BoPRIORWIN + B TPR + B,CAP + BsPOP + BgINC = B,PCTR + PNBA

+ BgOTHERCOMP + BwYEARS + By WPCTPLYRS + &,

where g, is 2 random error termn. The results of this model strongly resemble those produced by the Schollaen and
Smith replications including evidence of customer discrimination. For the 1998-1999 season., the coefficient on
YEARS is insignificant indicating that the number of years a team has been in its SMSA has no effect on attendance.
More pertinent to the issue of discrimination, the coefficient on WPCTMIN is positive and significant indicating that
a one-percent increase in the percentage of minutes played by white players causes 1o1al 2nnual attendance o
increase by 765,242. However, all of the other measures of racial compaosition have no effect on attendance. Like
the 1998-1999 replication of McCormick and Tollison, this result suggests that fans are not concerned with the
racial composition of the roster. but rather, the racial composition of the players on the court who are the most
visible and the most vital to winning. For the remaining four seasons, the results are significantly different.
Specifically, the coefficient on YEARS is posiuve and significant indicating that onc additional year in an SMSA

causes a team's total annual attendance to increase by 1.275.96. This result supponts the theory that a team's

pooled set.
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tradition and longevity increase attendance. In addition, all of the racial composition variables are positively related
to total annual attendance except for the percentage of points scored by white players (equation 11.3). In total, this
model. consistent with the resutts produced by the replications, provides evidence of custoner discrimination in the

NBA.

¥. Additional Results

In addition 1o testing for discrimination, it 1s important te further explore the findings of this paper and 1o
discuss other interesting results. Thus far, the majonty of results have suggested that customer discrimination is a
real phenomencen in the NBA. Specifically, several model specifications have produced results indicating that
increases in one, some, of all of the measures of racial composition cause attendance to increase.’’ For instance, the .
coefficient on WPCTSTARTS in equation (11.4) is positive and significant indicating that a one-percent increase in
the percentage of starts by white players causes total annual attendance to increase by 826.293. Using the mean
average ticket price from this data ($42.83), this change in attendance increases team revenue by $35,390.
Distributed over 41 games, these figures appear to be insignificant, however. what happens when a team acquires a
player like Larry Bird? Larry Bird did not play during the five seasons from 1996-2001, but when he did play, he
was one of the most deminant players in the game and undoubtedly the most recognizable white player in the history
of the sport. Although there is no *Larry Bird” in the NBA currently, there are highly skilled and accomplished
veterans, like John Stockton, and rising stars like Keith Van Horn (both are white). Assuming that he is healthy for
an entire season, John Stockton will start all 82 games. Since there are five starters in a game, the acquisition of
Stockion would increase the number of starts by white players by 20 1:»¢3rccnt.53 Consequently, total annual
attendance does not increase by 826.293 (as stated above), but by 16,525.86, causing team revenue 10 increase by
$707,802.58! This impact aiso holds true for the other measures of racial composition. For instance, assume a team

with all black players makes a trade for a white player who sceres 1,000 points. If this team scores 8,000 points in

% Specifically, the coefficient on per capita income is positive and significant in equations (8.1) and (8.2), in
contrast to prior season’s winning percentage which is positive and significant in equations (8.4), (8.5}, and (8.6).
See Table X in the Appendix for specifications of the equations.

% It is important to note that the coefficient on ROC was never significant in any model indicating that the race of
the head coach has no effect on total annual anendance. In addition, all of the models were estimated using two-
stage least squares to account for the simultaneous nature of attendance and ticket price. The resulis are more or less
unchanged.

% This increase in the percentage of starts by whites assumnes that Stockton is replacing a black player in the starting
line-up.



the season, the addition of this one player increases WPCTPTS by 12.5%. Using the coefficient on WPCTPTS in
equation {4.3) {3,038.24), the addition of this white player will cause total annual attendance to increase by 37,978
and a subsequent increase in revenue of $1,626,597.74. Although it is disturbing to find evidence of customer
discrimination, the résults are even more staggering when examining the possibility of the “Bird Effect”.

Given the evidence that customer discrimination exists io the NBA, it is important to examine if other
factors affect the results. Specifically, interacting the measures of racial composition with the percentage of blacks
in the SMSA tests to see if the effects of those variables, on anendance, vary with the racial composition of the
market. As shown in Tables XIV and XV, none of the interaction variables are significant indicating that the effects
of the ractal composition variables on total annual attendance do not vary with the racial composition of the
SMSA.* Despite these results, an anecdotal znalysis of the data suggests that the racial composition of teams is
representative of the racial composition of the SMSA. In panicular, Washington, D.C., Detroit. Sacramento, and
Utah exhibit this quality over the sampie period. For instance, Salt Lake City (in Utah) is only 1.7 percent black®™,
and for one season in the sample, the Jazz had white players start 70.976 percent of the tme, the maximum value for
all five seasons. On the other hand, Detroit has the highest percentage of blacks in the SMSA, 75.7. For one season,
the Pistons had zero for all of the measures of racial composition. In fact, the largest percentage of white players on
the roster for the Pistons during this period was approximatety 27 percent.*’ Although these examples suggest that
the racial compasition of the SMSA may influence the racial composition of the market's team, it is possible that
these are the results of random distribution.

In several of the models, the coefficient on STAR 1s large, positive, and significant indicating the existence
of an additional All-Star player on a team’s roster causes total annual attendance to increase. In order to more
closely examine the effect of star power in the NBA, I reestimate the models including a dummy variable, MJ. equal
to one if Michael Jordan, the quintessential superstar, played 1n the season and zero otherwise. Consistent
throughout all the models. the coefficient on MJ is posiuve and significant (i.e. 67.010) indicating that total annual
attendance increased by 67,010 for any season in which he played.® Further, the inclusion of this variable does not

alter the significance of any of the racial composition variables, indicating that customer discrimination was a

% In addition, all of the measures of racial composition lose significance except for WPCTPLYRS during the non-
strike seasons.

® Only Vancouver had a lower percentage of btacks in the SMSA, 0.9.

§! Washington, D.C. is predominantly black and Sacramento is not; the racial composition of the Wizards and Kings
over the samnple period was similar to that of the Pistons and Jazz, respectively.
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problem even when Michael Jordan {who is Slack) was playing. Despite the discrimination, Michael Jordan had a
tremendously positive effect on league atiendance and revenues. Using the mean value of average ticket price,
$42.83, it can be inferred that Michael Jordan increased each team’s revenue by $2.870.038.30. In total. Michael
Jordan produced $83.231,110.70 in additional revenue throughout the league. ©° Apparently. fans did not

discniminate against Michael Jordan!

V1. Conclusions

In this paper, I categarize the league into two groups: white and black players. Specifically, I identified any
non-black player as white. However, the NBA has become even more diverse recently, and there are players of
many nationalities from all over the world. In fact, many of these international players, like Dirk Nowitzk! of the
Dallas Mavenicks, have risen to stardom. An interesting extension of this paper would be to examine the effects
these foreign players have on the NBA and if those plavers face discrimination similar 1o blacks-

In a time when racisin is not in the forefront of our culture and in a sport dominated by black individuals,
the existence of discrimunation 1s perplexing, yet a reality. In a recent article in the Boston Herald, Gerry Callahan
writes, “These days sports fans set 2 wonderful example because they just don’t care [about race]. The only dividing
most fans do is wins from iosses, good effort from bad, the Troy Browns from the Randy Mosses.” However, using
several models and alternative measures of racial composition to estimate total annual attendance, [ mostly find that
racial preferences influenced individuals® decisions to attend NBA games during the five-season period from 1996-
2001. Specifically, I find that at least one. but never all, of the racial composition variables for each model has a
pasitive and significant coefficient for the 1998-1999 strike season providing evidence of customer discrimination.
Further, I find evidence of discrimination for the non-strike seasons for every model. but the McCormick and
Tollison replication.* These results are interesting because they suggest that the sample period and the specification
of the mode! can alter the results relevant to customer discrimination.

Although it was surprising to find discimination, it was more interesting to see the different ways in which

the racial composition of a team affected attendance. Specifically. there were a variety of results suggesting
L 3

"f In this sampie period, Michael Jordan only played in the 1996-1997 and 1997-1998 seasons.

* The product of the change in attendance and average ticket price (67,010 x $42.83) equals $2.870.038.30.
Multiplytng this value by 29 equals total league revenue produced by Michael Jordan.

® For each model, other than McCormick and Tollison, all of the racial composition variables have positive and
significant coefficients, except for WPCTPTS in the Tugberk model, equation (11.3}.
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different methods of discrimination. For instance, it is possible that fans faced a trade-off in which they were
willing to set aside racial preferences in order not to compromise winning. On the other hand, spectators could have
preferred to see white players play more minutes, score more ponts, start more often, and be a part of the rotation
{overall more visible, more productive, and more important (o team success) while being indifferent to the race of
the players on the berch. This result is interesting because it suggests that it is possible that discrimination can go
undetected if a model excludes the aiternative measures of racial composition and only examines the racial
composition of the roster. Lastly, a1 15 quite possible that fans simply discriminate against black players period.

Regardless of the motivation. customer discrimination is a very real issue in the NBA.
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APPENDIX
TABLET
Vanable Definitions

Vanables Defininon
ATT Tolal annual ariendance
SEASON Time vend (1e. 1996 for 1996-1997 season)
597 Equal 1o one if 1997-1998 season and zero otherwise
598 Equal to one if 1998-1999 season and zero otherwise
599 Equal 1o one if 1999-2000 season and zero otherwise
00 Equal to one if 2000-2001 season and zero otherwise
Wix Winmng percentage (in percent form)
PRIORWIN Winning percentage in the prior season {1z percent form)
NUMWIN Number of regular season wins
STAR Number of AY-Star players on the roster
TPR Average ticket price
CAP Arena capacity
POP Population of SMSA (in thousands)
NG Per capita income (in U.S. dollars)
PCTE Percentage of blacks in SMSA
NBA Number of other NBA teams in SMSA
OTHERCOMP Number of other professional teams in SMSA {i.e. NFL. MLB, and NHL}
ALLCOMP Number of all professional teams in SMSA (NBA plus OTHERCOMP)
YEARS Number of vears teamn has been in city (SMSA)
WPCTPLYRS Percentage of white players on the roster
WPCTMIN Percentage of total minutes played by white players
WPCTPTS Percentage of total points scared by white players
WPCTSTARTS Percentage of total starts scarted by white players
WPCTROTATION Percentage of white players in the top nine roster spots {determined by points per game)
WHITEBLACK Ratio of white piayers to black players on the roster
ROC Race of head coachis) (equal o ane if team had a black coach at any point during the season and

zero otherwise)

a: It is important to note that SMSA data for Teronto and Vancouver were collected from Statistics Canada (based on the 1996
Canadian census). Canada reports average (otal income of persons reporting income in Canadian dollars instead of per capita
income. Iused the 1996 U S /Canadian exchange rate to convert this data intc LS. doilars.




TABLEII

Summary Statistics
Variables Mean Standard Deviation Minimum Maximum
ATT 639.267 351 153.084.659 256,568 985,722
SEASON 1998 1.419 1996 2000
597 0.20 0.401 0 1
598 Q.20 0401 0 I
569 0.20 0.401 0 1
00 0.20 0.401 B 1
WIN 29930 17.052 13.40 84.10
PRIORWIN 49,932 17315 13.40 87.80
NUMWIN 40.943 13983 10.988 68.962
STAR D652 0.784 0 4
TPR 42.828 12.785 23.690 81.150
CAP 19.296.759 1,935.054 16021 24042
POP 3415655 2,527.872 1.072 8,863
INC 16,320.069 2,272.622 11,828 21416
PCTR 26414 19.256 0.90 75.70
NBA 0.133 0.346 Q |
OTHERCOMP 2.028 1.532 0 6
ALLCOMP 2.166 1.736 0 7
YEARS 25.172 12.690 | 54
WPCTPLYRS 20.605 5.906 0 50
WPCTMIN 16.210 11.962 0 57410
WPCTPTS 5.906 4,691 0 22052
WPCTSTARTS 16.322 14.705 0 70976
WPCTROTATION 15.556 13.633 0 66.667
WHITEBLACK 0.281 0.179 0 1
ROC 0228 0421 0 1

Note. The values listed are for the five-season peried from 1996-2001.




TABLE ITl
Ordinary Least Squares Estimations of Kahn and Sherer Replication Equations
Independent 1.1} (1.2) (1.3) (1.4) (1.5 (1.6}
Variahles
INTERCEPT 0.470cg*** 0.472e8**+* 0.471e8*** 0.473e8*+* 0.478e8***  (.473e8***
(297 (2.98) (297 (2.98) (3.02) (2.98)
SEASON -23,683.3%%* -23,789.5%% S23727.1%%% <23 824 5% -24.083.1%%* -23,849.3%%%
(2.99) (3.00) {3.00) (3.00) (3.03) (3.00)
WIN 328.985 303.121 294710 284.944 286416 282.350
(0.43) (0.40) (0.39) (0.37) (0.38) (0.37)
STAR 03,636.6%** 93.973.0%** 93.826.9%* 04,158.8%** 03,336.9*** 04 466.4>**
(6.57) (8.13) (6.59) {6.61) (6.63) (6.64)
CAP 40 298 %%+ 40,248 %+ 40.32] %> 4 258 #%* 40.064%**  40.200**%*
(8.14) (8.13) (8.14) (8.11) (8.09) (8.12)
PCTB -1.319.97%++ -1.319.79% =+ -1,316.92%** -1.319.02%*%* -1.329.07%% -1, 332.87***
(2.60) {2.60) (2.59) (2.56) (2.62) (2.50}
POP -4.300 -4.184 -4.251 -4.208 -4.170 -4.367
{0.72) (0.70) (0.71) (0.70) {0.70) (0.73)
INC 3.450 3.036 3.004 2.652 3.077 2.528
(0.68) (0.61) (0.61) {0.54) {0.62) {0.50)
ALLCOMP 468.600 686.413 840.383 551.274 757.104 611.140
{0.05) (0.08) (0.100 (0.06) (0.0%) (0.07)
TPR 2.862.59%+> 2.905.13**+ 2.915.87%+=* 2.920.85%** 2,929.58*** 2.919.49**=*
(2.81) {2.97) (2.98) (2.98) (3.00) (2.97}
WPCTPLYRS 636.384
(0.65)
WPCTMIN 388.029
{0.48)
WPCTPTS 1.173.43
(0.57)
WPCTSTARTS 156.126
(0.23)
WPCTROTATION 421.657
(0.60)
ROC -1,228.25
{0.05)
Adj R* 0.49 0.49 0.49 0.49 0.49 049
F 147 147 14.7 14.6 147 14.6
S, 109,552 109,630 109,590 109.700 109,577 109,722
N 143 145 145 145 145 £45

Notes: * indicates p < 0.10: ** indicates p < 0.05; and *** indicates p < 0.01. I use one-tail significance tests for each of the

estimated coefficients. The absolute values of the t-stabstic for each coefficient are in parentheses.




TABLE IV
Ordinary Least Squares Estimatians of McCormick and Tollison Replication Equations
Independent (2.1) (2.2) (2.3 (2.4) (25}
Variables
INTERCEPT -158.461** -150,458** -142,053* -141,022= 146,282
(1'%0) (1.73) (1.64) (1.64) {1.700
597 -1.262.67 -1402.10 -2,030.91 -2,058.62 -1.590.59
(0.08} (0.09) (0.13) (0.13) (0.10)
598 -289.234 %+ -288.878%%+ 288,497 **+ -289.088%+* -289.635* "
(16.6%) (16.63) (16 58) (16.66} (16.70)
599 61,027 .8%** -60.68] (*+* -61.361 9%x= -61,659. 74+ -61.293 T*r%
(3.52) (3.50y {3.52) (3.48; (3.33)
s00 -70.113.9%*> -70.057.4%* -70.364.0%x+ 69,908 2%+ -71,583 4%=
(3.39) (3.88) (388 (3.86) (3.97)
TPR 2,310.88*** 2,348 80*%* 2.373.19%%* 2.156.2]%** 2373 73%=x
(4.34) (4.43) (4.47) (4.44) {4.49)
CAFP 32.084r+= 32 06 == 32.013%%~ 32.000%*> 31.900**+
{11.63) (11.61) {11.54) {11.60 (11.59
NBA =128, 3%+ 1319974 -135.446%*~ -135.022 %%+ -129,287%*+
(3.88) (4.08) 4.21) {4.24) {3.94)
OTHERCOMP 927.405 1,112.35 1.255.33 F7L.106 1.094.20
(0.20) (0.24} (0.27) (0.16) {0.23)
INC 1.046 0.636 D.2%6 0.24% 0.693
10.34) (020 010 {0.08) 0.23)
rPap 17.2L5%** 17.476% %% 18.130%*= [7.499x%* 17.10%
(2.43) (2.47) (2.55) (247 11y
PCTB -1,413.13%** -1,428.18%%+ -1.443 814"~ -1.406 70*** -1,.428.98%*x
{4.55) (4.61) {4 .65} (4.50) {4.62}
NUMWIN 3.358.23%~ 3.280 1 2%*=* 3,196 | 4**=* 3.206.04%** 3.260.38*=
(4.47) {4.35; (4.32) {4.16) {4.30)
NUMWINPOP 0104 -0.093 -0.103 -0.079 -0.051
{0.78) (D.68) (0.75}) (0.56) (0.67)
STAR 1.091.7~ 14,466.5% 15.006.4** 14,281.4* 14 863.6%*
(1.59 {1.63) {1.69) {1.6L) (1.69)
ROC -8,513.57 -7.789.45 -5.057.19 -8,078.15 -8,296.67
{0.63) 0.57 (0.66) (0.5% (0.61)
WHITEBIACK 37.145.5
(1.200
WPCTMIN 514,435
(1.09)
WPCTPTS 854779
{0.72)
WPCTSTARTS 414.393
(1.06)
WPRCTROTATION 493.311
(1.21)
Adj R* 0.86 0.86 0.86 0.87 0.86
F 549 54.8 545 54.8 549
5. 57.904.9 57.9586 58.109.9 579733 57.897.4
N 145 145 145 145 _145

Notes. * indicates p < 0.10; ** indicates p < 0.05: and *** indicates p < 0.01. |

use one-tail significance tests for each of the
estimated coefficients. The absolute values of the 1-stansuc for each coefficient are in parentheses.
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TABLE ¥
Ordinary Least Squares Estimations of Schollaent and $mith Replication Equations
Independent (3.1) (3.2) (33} 3.4 (3.5) 3.6)
Variables
INTERCEPT -328,656** -314.694%* -316.461** -304,7935*~ -307.236** 304,423
(2.21) (2.16) (2.19) 2.11) (2.15) 2.1y
STAR 893727 89,715 9> 89.572.4%** 89.876.8*+« 90.080.3*** 90.471.6*~«
(6.14) {6.16) {6.15} 6.17) (6.20} (6.22)
WIN 259.497 225801 221.347 204.161 208.229 165.398
(0.29) (0.26) (0.25) (0.23) (0.24) 019
PRIORWIN 1.019.93 1.034 84+ 1,024.59 1LO41.11* 1.042.99+* 1.081.38*
(1.27) (1.29} (.20 (1.29 (1.3 (1.33)
TPR 886.895 920.029 938.911 932.013 924250 $99.871
{1.03) (1.07) (1.09) (1.08) (1.07) (1.0
CAP 37 BB+ 37.821%** 37.906%** 37.834%x# 37644+ 378164
{7.55) {7.53) (7.535) (7.52) (749 {(7.5%)
POP -1.120 -0.986 -1.063 -0.991 -1.004 -1.077
(0.19} (0.16) (0.18) 0.16) (017 (0.18)
INC 6.186 5763 5715 5.392 5.642 5770
(1.16) (1.09%) (1.1¢) (1.04) (1.07) (1.07;
PCTB -1.415.04*** -1,416.74%** SLA12.5] %% -1.414.49%*= -1.430.79**= .1.383.26"**
(2.69) (2.68) {2.68) (2.64) 272 (2.52)
ALLCOMP 945.745 1,185.61 1,342.29 1.035.11 1.243.01 632928
(0.11) (0.13) (0.15) (0.12) (0.14) (0.07;
WPCTPLYRS 677.498
(0.67)
WPCTMIN 404.639
(0.48)
WPCTPTS 1.236.06
(0.58)
WPCTSTARTS 177.333
{0.26)
WPCTROTATION 312.801
(0.43)
ROC -9.032.02
(0.35)
Adj R? 0.46 046 0.46 0.46 0.46 0.46
F 13.3 13.2 13.3 13.2 132 13.2
S 112,466 112,556 112,511 112.626 112,576 112,602
N 145 145 1435 143 145 145

Notes: * indicates p < 0.10: ** indicates p < 0.05: and *** indicates p < 0.01. [ use one-tail significance tests for each of the

estimated coefficients. The absolute values of the i-staiistic for each coefficient are in parentheses.



TABLE V1
Ordinary Least Squares Ectimations of Kahn and Sherer Replication: 1998-1999 Season

Independent 4.1) 4.2) (4.3) 4.4) (4.5) (4.6}
Variables
INTERCEFPT -291,237%* -258.229** -231,714%* -202,139+%* -223.249%% 103,445

(2.45) ‘ (23D (2.08) {1.70) {1.90) (G777
WIN 2.092.16%** 2095354~ 1,995.79%#* 1,727.54%** 2,023.00%** 1.302 74+

(3.21) (3.20) (3.01) (2.55) (2.81) 11.723
Car 23 184%"> 22.452%%% 22.4087+* 23.022%%+ 22354 2D J15%¥*

(7.31) {7.08) {6.89) {6.69) {6.63) {5.90
PCTB -1.201.63%** -1,152.04%+* -1.126.20%** ~1,097.56%*+* -1.225.67%%x -1 32434

(342 (3.26) (3.10} (2.80) {3.28) (2.83)
POP 2.660 1.882 1.552 1 450 2.046 0.254

(0.64) (0 46) (0.37) {0.32) {0.46) {0.06)
INC 6.195* 5.628 4.543 2.766 4.043 -0.982

(1.36) (1.26) {1.03) {0.61) (C.87) {0.19)
ALLCOMP 1.162.77 1,174.53 L8l 11 -47.388 1.114.50 569.354

Q.19 0.1 0.1% (0.71e-2) (0.17) {0.08)
TPR 1.094.97* 1.221.54%* 1.253.42= 1,508 34*%* 1.356.62%*  1919.]5%+

€1.54) (1.76) (1.76} (2.06) {1.85) {2.31)
WPCTPLYRS 1.720.84%*

£2.30%
WPCTMIN 1.2692.60**

(2.28)
WPCTPTS 3.038.24%
{2.00)
WPCTSTARTS 595.136
(1.22)
WPCTROTATION 820.590*
(1.57)
ROC 140127
(0.47y

Adj R® .74 0.74 0.73 0.69 0.71 0.67
F 109 10.9 10.2 389 9.4 82
S, 34,1462 34.208.9 35.061.6 370374 36,2163 38,1907
i 29 29 pAl 29 29 29

Notes: * indicates p < 0.10: ** indicates p < 0.05; and *** indicates p < 0.01. 1 use one-1ail significance tests for each of the
estmated coefficients. The absclute values of the t-statistic for each coefficient are in parentheses,
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TABLE VH
Ordinary Least Squares Estimations of Kahn and Sherer Replication:
1996-1997, 1997-1998, 1999-2000. and 2000-2001 Seasons

Independent (5.1 (5.2) (5.0 (5.4) {(5.5) (5.67
Variables
INTERCEPT 0.41128%+* 0.418e8%+* G.41Be8*"* 0.415e8%** 0.436e8*¥>  0.33e8=~
(4.20) (4.24) (4.22) {4.22) (4.44) (4.14)
SEASON -20,783.7%*+ -21.084. 7%+ 21,084, 8%+* -20,963.7+%* 22200687 -20.846.4%%%
(4.23) (427 {4.25) (4.24) @47 4.17)
WIN 2.937.94%** 2.837.03%%* 2,800.91%%* 2.811.83%** 2.732.59%%% 281017
(5.44) (5.24) (5.13) (5.18) (5.05) (5.08)
STAR 5,708.64 7.052.82 7.702.16 6.540.07 8.742.85 8.723.39
(0.54) {0 67} 0.73) {0.62) (0.83) (081
CAP 38.966%*x 30.054%%= 36.194%+* 30.0714%> 38.504%%%  38781%%*
111.63) (11.59) (11.54) (11.58) (1153) (11.36)
PCTB -881.303*+* -885.38 1 %e¥ -905.595*+* -835 200%>> -911.985%*% _g77.162%="
(262) (2.6 (267 (2.44) (2.73) (2.48)
POP -2.891 -2.348 2676 -1915 -2.531 -2.633
(0.73) (0.59) (067 (0.48) (0.64) (0.65)
INC 5.143% 4.464* 1010 3986 4524+ 3.866
(1.59) (1.40) {126} (1.26) {1.43) (117)
ALLCOMP -3.226.57 -2,597.79 -2,279.77 -3,248.38 228766 -3.346.48
(0.57) {0.46) (0.40} (@.57) {0.41) Q.57
TPR 2.291 78%** 2,389 84»=* 2,428 83w%x 2.408.69*** 2.491.80%*  2.351.22%*+
(3.46) (3.60) (3.63) (3.62) 21N {3.49)
WPCTPLYRS 1.356.40%*
(2.08)
WPCTMIN 1.005.58**
(1.81)
WPCTPTS 1,983.96*
(1.42)
WPCTSTARTS 792.835%*
(1.73)
WPCTROTATION 1.053.80%*
(2.17)
ROC -9.409.16
(0.59)
Adj R? 0.68 0.68 0.63 0.68 0.68 0.67
F 259 255 25.1 254 260 24.6
5. 63.933.3 64.243.6 64,624.7 64.326.9 63.8292 65.134.6
N 116 116 116 116 116 116

Notes: * indicates p < 0.10, ** indicates p < 0.05; and *** indicates p < 0.01. [use one-tail significance tests for each of the

estimated coefficients. The absoluie values of the t-statistic for each coefficient are in parentheses.
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TABLE vIII
Ordinary Least Squares Estimations of McCormick and Tollison Replication: 1992-1999 Seasen
Independent (6.1 6.2) (6.3 (6.4) (6.5
Variables
INTERCEPT -73279.7 -75.199.7 -45.180.0 -23.521.0 47,1875
(047 05hH 0.31) {0.15) (0.30)
TPR 1,606.21%* 1,630.81%* 1.662.81%* 1,856 30%*  1.746.70%
(2.06) (2.24) (2.23) (2.44) (2.24)
CAP 19.377%%* 19.049% 18.930%+ 19.070%*~ 18.892%%*
{5.54) (5.68 (5.54) (5301 i535)
NBA -99.608.7%* -93.982.2%* 97,1208+ -108.317.0%=* -103.793.0**
(2.33) (2.26) 2.29) (2.51) (2.37)
OTHERCOMP  3,192.64 3,265.63 3,197.14 2.900.32 3,490.51
(0.52) (0.54) 0.52) (0.45) (0.55
INC -1.564 -1.205 2340 377 2594
€0.26) (0.22) (0.43) (0.66) {0.43)
POP 10.286 9.110 2.483 10.831 11.204
(1.18) (1.0% (0.96) (1.20) (1.26)
PCTE -1,739.[0%** -1.727.34%%x -1,723.70%%* -1.749.9] **x -1,787.15%%*
(3.86) (3.97) (3.87) (3.71) (3.92)
NUMWIN 1.638.52 1,693.53% 1.498.16 1.424.17 1.710.30
(130) {1.39 (122 (1.11) (1.29
NUMWINPOP  0.089 0.097 0.119 0.080 0.066
(0.44) (0.50) (0.59) {0.39) 1032)
STAR 109342 11.893.1 12,4205 11,535.2 12,6422
(1.06) {117 (122) (1.13) {1.25)
ROC 202665 24.062.7 24,3602 23.297.1 20,9643
(0.76) (0.94) (0.93) (0.85) 07N
WHITEBLACK 54,4745
(1.24)
WPCTMIN 934 414
(1.66)
WPCTPTS 2,160.09*
(1.42)
WPCTSTARTS 333.490
0.72)
WPCTROTATION 449.384
0.88)
Ady R’ 0.77 0.77 0.76 0.74 0.75
F 29 9.6 9.2 83 8.5
5, 33.007.6 31,9807 32.606.0 33964.6 33.707.1
N 29 29 29 26 29

Notes: * indicates p < 0.10; *7 indicates p < (1.05: and *** indicates p < 0.01. [ use one-tail significance tests for each of the
estimated coefficients. The absolute values of the t-statistic for each coefficient are in parentheses.
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Ordinary Least Squares Estimations of McCormick and Tollison Rephication:

1996-1997. 1997-1998. 1999-2000. and 2000-2001 Seasans
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[ndependent (7.1, 7.2) (7.3) (7.4) (1.5)

Variables

INTERCEPT 250,681.0%%%  241546.0%%*  235462.0%*>  .230,751.0%* -237.248.0~¢"
(2.46) (2.39) (2.34) (2.31) (2.37)

597 -2.287.39 -2,571.69 -3,177.59 2313294 -2,708.12
014) {0.16) (0.20) (0.19) 0.17)

199 -68.685.7%** -68.832.9% 4+ -69,330.6%++ -68.,336.0%** -69.38] gr=x
(3.61) (3.61) (3.63) (3.58) (3.65)

500 278,934 3%+ -79,208 0> 79512, 1*%= -78,739 5%+ -80.925 8=
(3.95; (3.96) (3.97) (3.93) (4.05)

TPR 2,665.12%** 2,717.88%%=* 2.741.90%*+ 2.71437%** 2,755 70%*=
{4.11) (4.20) (4.23) {4.20) (4.26)

CAP 357784 = 35.8067* 35.766% > 35.767%+* 35,658 %+~
(10.74) (10.70) (10.64) (1071} (10.72)

NBA A33,181.0%++  -139.299.0%*%  .142348.0%**  _141.966.0***  -135.703.0**"
(3.42) (3.68) 379) (3.81) (3.54)

OTHERCOMP  644.431 912,538 1,055.52 600.866 938 140
{0.12) (0.16) (0.18) Q.11 ©17)

INC 1.042 0.525 0.283 0.153 0.639
(0.30) (0.15) {0.08) {0.04) (0.18)

POP 17.225%+ 17.964%+ 18.611** 17.770%* 17.181%*
(2.01) 2.12) (2.19) (208) (2.00)

PCTB -1.377.64%%x -1.404.81 %7~ -1.420.77** -1,385.30%* -1.402.77%%*
(377 (3.86) (3.91) (3.79 (3.86)

NUMWIN 3,726.30%%* 3,626.92%** 3.641.22%%% 3.531.76%** 3.539.73%%*
(4.23) (4.05) {4.02) (3.85) {3.90)

NUMWINPOP  -0.130 -0.121 0132 -0.102 -0.113
(0.83) (0.76) (0.82) (0.62) ©.71)

ROC -4,873.62 -4.647.10 -5.815.57 -4.752.84 -5.100.67
0.32) (0.30) (037) 0.31) (0.33)

WPCTPLYRS 38.737.2
(1.05)

WPCTMIN 501.599

(0.87)
WPCTPTS 864.624
(0.61)
WPCTSTARTS 431.099
{0.89)
WPCTROTATION 516.848
(1.02)

Adi R? 0.71 071 0.7t 0.71 0.71

F 201 20.0 19.9 200 20.0

S, 60.506.9 61,011.7 61.131.7 61.000.9 60,930.1

N 116 116 116 116 116

Notes: *indicates p < 0.10; ** indicates p < 0.05; and *** indicates p < 0.01. [ use one-tail significance tests for each of the

estimated coefficients. The absolute values of the t-statistic for each coefficient are in parentheses.
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TAEBLE X
Ordanary Least Squares Estimations of Schollaert and Smith Replication: 1998-1999 Season

Independent (8.1) (8.2) 3.3 (8.4) (8.5) (8.6)
Variables
INTERCEPT -273,507.0%* -255.389.0* -229.076.0%* -196,802.0** -218,507.0%= -1 51.065.0

(2.25) 12.32) (2.08) (1.69) ({1.89) (1.14)
WIN 1.810.84%* 1.775.26%%* 1.665.95% 1.362.66%* C1.630.83**  1.117.20*

{2.44) (2.56) {2.35) (190 (2.12) 11.32)
PRIORWIN 490.151¢ 676.151 633.475 805,503+ 751.831% 931.440%

(0.82) (1.25) {1.22) (1.36) {1.31) (1.60)
TPR 863.151 812.625 854 681 1.013.24 912701 1.110.43

(1.12y (1.07) (1.1 (1.26) (1.1 {(1.173
CAP 2233774 21.445**+ 21 409> 21.66]1 %+ 2I28 %% 2] 1223%%%

(6.64) {6.64) {6.46) (6.16) (6.25) (3.76)
POP 2.134 1.504 1.179 4.906 1.468 0.230

(0.50} {0.37) (0.28) (0.21) (0.34) (0.05)
INC 6.609* 6917 5.842 4.367 5.422 2932

{1.43) {1.33) (1.30% (0.95) {1.16) 10.52)
PCTB -1,214.42%%* -1,176.53%%* -1.158.01 +*= -1,156.65%*= -1.39.09% -] 256.57%**

(3.42} (3.37 (3.2 (3.000 {3.38) (2.77)
ALLCOMP 1,155.93 1.257.48 1,22R.85 332986 1.146 33 660.005

0.1 (0.21) {0.20) {0.0%) (D.18} (0.1%)
WPCTPLYRS 1.399 35+

(1.64)
WPCTMIN 1,101.83»*

(1.9
WPCTPTS 2,462,776
t1.56)
WPCTSTARTS 378.808
(0.75)
WPCTROTATION 614.440
(1.13}
ROC 3.297.00
0.11)

Ad) R? 0.74 075 .73 0.71 072 ¢.70
F 96 10.1 %5 8.5 89 8.2
WY 34,433 33.733.0 34,6435 36.263.4 35,5909 36,7904
N 20 29 29 29 29 29

Notes' * indicates p < 0.10: ** indicates p < 0.05: and *** indicates p < 0.01. I use one-tail significance tests for each of the

estimated coefficients. The absolute values of the t-statistic for each coefficient are in parentheses.
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Independent (8.1) 9.2) (9.3) (9.9) 9.5) (9.6)
Variables
INTERCEPT -360.574.0%%%  -338.958.0*>* -327.615.0%%%  330,840.0%**  323.081%*r .301.905%
(3.61) (3.42) (3.30) {3.38) (3.33) (3.10)
STAR -572.715 863 721 1,565.66 243.424 2377.02 315867
(6.05) (0.08) (0.14) i.02) (0.22) (0.28)
WIN 2,.618.97%%* 2.530.997+ 2.505.35%* 2,486 544** 2.436.48*** 2 470.10%%*
14.08) (3.88) (3.81) (3.80) (3.71) [3.68)
PRIORWIN 1.448.49*** 1,456,13%%* 1,433 29%*= 1.474 29 1.491.43%%x 1,444 27%%~
(2.54) (2.53) (2.48) (2.56) (2.59) (2.47)
TPR 205.060 284.112 331688 314.507 296 105 262.985
0.37) (0.51) (0.59) (0.56) {0.53) (0.47)
CAP 36.702%%* 36.752%%* 36.897+%+ 36.810%% 36.183%*%  36.465%**
(10.62) {10.56) (10.51) (10.58) (10.40) (10.37)
rPOoP 0.817 1.471 1.114 1974 1388 1.201
(0.20) {0.36) (0.27) (0.48) {0.34) (0.29
INC 8.099** 7.330%* 6.805%* 6.870%* 7.299+* 703444
2.31 (2.12) (197 (2.01) (2.11) (1.96)
PCTB -1,027.847%* -1.034.21%%* 1,053,375 975,91 |**« -LO69.33%x* 084 64] +**
(2.86) (2.36) (2.90) (2.68) (2.96) (2.62)
ALLCOMP -2.968.73 -2,278.66 -1.942.5) -2,997.21 201513 -3,541.30
(0.50) (0.38) (0.32) (0.50) (0.34) 10.58)
WPCTPLYRS 1,516.52%*
(2.21)
WPCTMIN 1,095.85++
(1.87)
WPCTPTS 2,165.39%
(1.47)
WPCTSTARTS 913.815%*
(1.89)
WPCTROTATION 991.94%*
(1.93)
ROC 171367
(1.01)
Adj R? 0.65 0.65 0.64 0.65 0.65 0.63
F 225 22.1 21.7 22.1 221 213
S, 67.140.6 67.570.9 67,995.2 67.545.5 67.507.3  67.356.0
N 116 116 116 116 116 116

Notes: * indicates p < 0.10; ** inchicates p < 0.05: and *** indicates p < 0.01. Tuse one-tal significance tests for each of the

estimated coefficients. The absolute values of the (-statistic for each coefficient are in parentheses.
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Ordinary Least Squares Estimations: Tugberk Mode!

1998-1999 Season
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Independent (10.1) (10.2) (10.3) (10.4) (10.5) (10.6)
Variables
INTERCEPT 173.684.0* -171.088* 144,184 109,272 -128.550 -53,703
(1.42) (1.53) (1.30) (0.96) (1.12} 10.43)
WIN 1,740.85%%* 1,735.947 ¥ 1.636.82*% 1417 62*~ 1.578.39%*  1,18407**
(2.49) (2.65) (2.43} (2.14) (2.20) i1.73)
PRIORWIN 459948 579.368 588.083 675.825 637.550 661.666
(0.81) (1.13) (1.11) (1.23) (118) {1.23)
TPR 989.028 916.904 1,002.32 1.127.20* 1.059.95 1.335.80*
(1.2 (1.14) (1.23) (1.36) {128 {1.49)
CAP 19.885%*= 19388+ 19.262%*+ [9.108%** 16.063%** 18297+
(5.94) (6.08) (5.90) {(5.61) (5.76} (5.23)
POP 12.089%* 11.354%¢ 11.553%+ 123]3%* 12.219%% [2494==
(1.98) (1.88) (1.86) (1.96) (1.96) (2.00)
INC 2981 3.500 2.359 0919 1.743 -1.203
{0.63) 0.75) Q.51 (0.20) 0.37) 10.23)
PCTB -1,558.71%%* -1.527.47x#% -1.523.807 %+ -1.571.78%#> -1.590 71%%* 1,758 97***
(4.07) (4.03) {3.88) (3.83) (4.08) (3.6
NBA -87,799.0** -84433.2%* -88 673 .9%+ -98,189.8%* 93.829.0**  -103,634.0%%*
2.10) (2.04) (2.10) (2.32) (2.21) (2.50)
OTHERCOMP 306040 252634 3.184.64 2.975.29 3.226.35 3,164.72
{0.49) Q.47 (0.50) (0.46) (0.50) {0.49)
YEARS 66.174 113.400 42.980 28992 38175 130.482
{0.10) (0.17) (0.06) {0.04) {0.05) Q.18
WPCTPLYRS 904.273
(1.09)
WPCTMIN 765.242+
(1.34)
WPCTPTS 1,519.58
(0.99;
WPCTSTARTS 141.779
(0.30)
WPCTROTATION 318723
(0.62)
ROC 14.617.4
(0.52)
Adj R? 0.77 0.77 0.76 075 076 0.76
F 94 9.8 9.3 8.7 8.9 8.8
S, 32,2685 31.743.6 32.455.8 33,2830 33,000.2 33,1107
N 29 29 29 29 29 29

Notes: * indicates p < 0.10; ** indicates p < 0.05; and *** indicates p < 0.01. Tuse one-tail significance tests for cach of the

esumated coefficients. The absolute values of the t-staristic for each coefficient are in parentheses




TABLE X111

Ordinary Least Squares Estimations: Tugberk Model

1996-1997. 1997-1998. 1999-2000. and 2000-2001 Seasons

Independent (11.1) {11.2) (113} (11.4) (11.5) (11.6)
Variables
INTERCEPT -269.437.0%*~ -153,074%%* 241,061 **> 2493607 ** S238.324%%x  .206,900%=
{2.55) (2.49) (2.38) (2.510) (2.38) (2.13)
WIN 2.553.69%** 2.463.34%%> 2432967+ 2.413.76%*= 2,405.35%%~  2.4]19.56%%>
{4.14) (4.00) {3.92) (3.92) (3.87) {3.81)
PRIORWIN 1.328. 04 %%+ 1.339.03%== 1.321.56%*=* 1,364.04%+= 1,355.72%%%  1300.04%"*
(2.45) (2.47) (2.43) (2.52) (2.48) (237
STAR 440.888 1.481.31 2.170.98 794.552 2.665.69 3,759.52
(0.04) (0.14) (0.213 ¢0.08) 10.25) (0.35)
TPR -90.010 -27.020 25.917 -5.225 -11.620 54,051
(C.16) 0.05) {0.05) {0.92e-2) (0.02) (0.09)
CAP 34.033 % 33.975%%x 3393 % 33.948%** 33.543%4%  33330%%x
(9.88) (9.87) 79.81) {9.93) (9.79) (9.67)
POP 15.413%== 16.711%*» 16.967%#x 17 .530%%+ 16.372%*+ 17.779%*=*
(2.53) (2.82) (1.85) (2.98) 2.7%) (2.99)
INC 4873 4.247 1.687 3.019 4.129 3.165
(1.30) (117 {1.63) (L.11) (1.13) (0.87)
PCTB -170R 574> -1.734.83%%* -1,763.04%*+ -1,691.39=*% S1.751.70%s% ] 726.05 ">
(4.42) (4.51) {4.58) (4.39) {4.55) (4.29)
NBA -123,985.{* -130,252.0%** -134.584 D**> -133.477.0%%% S128,14%9.0%%* .142 867.0%**
(3.06) (3.30) (3.42) (3.44) (3.18) (3.66)
OTHERCOMP  -4.525.45 .3.835.07 -3.335.00 -4.476.48 -3.632.84 -3,438.03
(0.72) {0.62) (0.54) 0.72) (0.58) {0.55)
YEARS 1.275.96** 1.273.61%+ [.248.99*= 1.295.65% 1.249.55%*  1,052.72%
(2.00) (2.01) (197 (2.05) (197) (1.63)
WPCTPLYRS 1,062.51*
(1.34)
WPCTMIN 871.129+
(1.53)
WPCTPTS 1,792.81
(1.26)
WPCTSTARTS 826.293*»
(1.79)
WPCTROTATION 690.319*
t1.35)
ROC 9.51107
{0.59)
Adj R’ 0.67 0.69 0.68 0.69 0.69 0.63
F 220 22.0 21.8 223 219 21.4
5. 63.634.6 63,644 0 63.869.0 63.387.3 63.797.0 64.255 ]
X 116 116 116 116 116 116

Noes: * indicates p < 0.10; ¥* indicates p < 005, and *** indwates p < 0.01. 1 use one-tail sigraficance tests for each of the

estimated coefficiens. The absolute values of the t-statistic for each coefficient are in parentheses.



TABLE XTIV

Ordinary Least Squares Estimations: Tugberk Mode! with Interaction Variables

1998-1999 Season

Independent (12.1) (12.2) (12.3) 12.4) (12.5)
Variables
WPCTPLYRS » 774.622
(0593
PCTBWPCTPLYRS 5.089
(0.13)
WPCTMIN 585.608
0.73)
PCTBWPCTMIN 10.632
033
WPCTPTS 1.028.14
10.43)
PCTBWPCTPTS 28.864
(0.30;
WPCTSTARTS 199.347
(0.33)
PCTAWPCTSTARTS -4.139
(0.16)
WPCTROTATION 243.785
(0.31)
PCTBWPCTROTATION 1.452
.13
Adj R? 0.75 a.76 0.75 0.74 0.74
F 8.1 85 8.0 7.6 77
S, 33.243.4 126108 33.363.7 34,2792 319974
N 29 29 29 29 29

Notes: * indicates p < 0.10: ** indicates p < 0.03; and *** indicates p < 0.01. I use one-tail significance tests for each of the
estimated coefficients. The absolute values of the t-statistic for each coefficient are in parentheses. The interaction variables
equal the percentage of blacks in SMSA times each racial composition measure (i.e. PCTBWPCTPLYRS = PCTB*WPCTPLYRS).
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TABLE XV
Ordinary Least Squares Estimzuons: Tugberk Model with Interaction Variabies
1996-1997. 1997-1998. 1999-2000, and 2000-2001 Seasons

Independent (13.1) {132) (133 (13.4) (13.5)
Varnables
WPCTPLYRS 1.429.57%
(1.31)
PCTBWPCTPLYRS -13.830
{0.43)
WPCTMIN 1.043 58
(1.16)
PCTBWPCTMIN -7.143
(0.25)
WPCTPTS 2.127.60
(0.92)
PCTBWPCTPTS -14.009
(0.18)
WPCTSTARTS 342411
(0.51)
PCTBWPCTSTARTS 25.311
{1.00)
WPCTROTATION 867.892
{3.97)
PCTBWPCTROTATION -6.529
(0.24)
Adj R? 0.68 0.68 0.68 0.69 0.68
F 202 20.1 19.9 20.6 20.0
S. 63,887.] 63,936.1 64.170.7 63.390.3 64,0903
N 116 116 116 116 116

Notes; * indicates p < 0.10. ** indicates p < 0.05: and *** indicates p < 0.01. I use one-tail significance tests for each of the
esbmated coefficients. The absolute values of the t-statisbe for each coefficient are in parentheses. The wnieracuon vanables
equal the percentage of blacks in SMSA times each racial composition measure (i.e. PCTBWPCTPLYRS = PCTB*WPCTPLYRS).

TABLE XV1
Sources of Data

Ballparks by Munsey and Suppes (hitp://www.sfo.com/~csuppes/NB A/misc/index. htm}

Doug's WBA and MLB Statistics (hetp://www.rm.net/~doug/}

http:/fwww.infoplease com/ipsa/A0105354.html

http://www.mltb.com

http:/fwww.nba com

hitp:/rwww.nfl.com

http:#/www.nhl.com

Sporung New Official NBA Register (Editions: 1996-97, 1997-98, 1998-99. 1999-2000. 2000-2001, and 2001-2002)
Siatistics Canada (ww2.statcan.ca)

The Association for Professional Basketball Research (http:/members.aol.com/bradieyrd/apbr.html)
TMR’s Fan Cost Index (hitp://www teammarketing.com/fei.cfm)

1.5, Census Bureau (www.CENsIs. gov)

U.S. Census Bureau, Statistical Abstract of the United States: 2000
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