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INTRODUCTION


With LeBron James entering the upcoming National Basketball Association’s player draft, there has been talk among fans and the media about lower-ranked teams “racing” for last place in order to secure a better chance at drafting the high school star.  A recent article printed in the Sun-Sentinel in Florida after a Miami Heat victory stated, “The game was costly in the lottery seedings, dropping the Heat from No. 3 to No. 5 in the race for LeBron James” [Winderman 2003].  This raises an interesting question: in certain situations, do NBA teams actually exert effort to lose games in order to increase their chances of obtaining a high draft pick?  If this were true, it would obviously have a negative impact on the league.  Since the demand for a basketball game depends, in part, on the uncertainty of the outcome, a game in which one team is trying to lose and the other is trying to win would theoretically have a lower demand.


Taylor and Trogdon (2002) provided empirical evidence from two NBA seasons that when rewards for losing were present, non playoff-bound teams were more likely to lose than those teams going to the playoffs, controlling for other variables like team quality and game location.  They also showed that during one NBA season in which incentives to lose did not exist, being eliminated from the playoffs did not affect a team’s probability of winning.  The purpose of this paper will be twofold: first, to modify the Taylor and Trogdon model to test in the 2001-02 regular season whether those teams that were eliminated from the playoffs still had a higher probability of losing than those teams that had a chance at making the playoffs, and second, to show that the revisions of the draft’s lottery system in 1993 and 1995 should have provided most non playoff-bound teams with more incentive to lose than they had previously.

SUMMARY OF NBA DRAFT HISTORY

The outcome of the NBA’s regular season determines each team’s position in the ensuing draft.  The NBA consists of the Western Conference and the Eastern Conference.  At the end of each regular season, the top eight teams from each conference are rewarded by being able to participate in the playoffs.  The rest of the teams take part in a draft, whereby they select talent from a pool of amateur players for the next season.  The order of selection depends on the relative rank of each of the non-playoff teams, thus, giving rise to benefits for having a lower ranking.  Consequently, teams may shirk in order to decrease their ranks and improve their draft positions.  Attempting to prevent this, the NBA has changed their draft rules several times during the last twenty years.

Prior to the 1985 draft, a coin flip decided each year’s winner of the #1 draft selection.  The teams with the worst records from each conference literally flipped a coin for the first and second draft positions.  The remaining teams then took turns according to their inverse rank, as decided by their win-loss records.  NBA fans eventually realized that this sort of a system provided the lower-ranked teams with incentives to lose near the end of the season.

Under pressure from fans and the media, the NBA instituted its first lottery system for the 1985 draft.  Under this system, each of the non-playoff teams that had not already drafted a player had a 1/(n-m) chance at obtaining the first pick, where n was the number of non-playoff teams, and m was the number of draft picks already selected.  The process continued until each non-playoff team had drafted a player.  In theory, this should have eliminated non-playoff bound teams’ incentives to lose since once they were out of the playoffs, whether or not they won the remaining games did not affect their draft positions.  This system was also questioned because fans (and perhaps coaches) felt that the best talent was not being distributed to the teams that needed it the most.

Although the argument that reverse-order drafts improve competitive balance does not make economic sense
, the NBA again listened to its fans and modified the lottery rules.  In 1986, the NBA’s Board of Governors made the first of several changes that are still in place in the current draft system.  The new rule for the 1987 draft was that the equally-weighted lottery would only decide the first three draft choices.  After those positions were decided, the rest of the field would choose players according to their inverse rank.  The idea behind this change was to ensure that the team with the worst overall record would at least get the fourth selection, the team with the second worst record would at least get the fifth selection, etc.

The Board of Governors made another modification of the rules in time for the 1990 draft.  They implemented an unequally-weighted lottery system that gave the team with the worst record the best chance at obtaining the number one pick, the team with the second worst record the next best chance, and so on.  There were eleven teams in the 1990 draft.  If we define ri as the rank of team i in relation to the rest of the non-playoff teams (where the team with the worst record had a rank r = 1), then the probability that team i would gain the rights to the number one draft pick was (12-ri)/66, for all i = 1,2,…,11. Continuing with the previous rule change, the lottery only determined the teams for the first three draft choices, using the same weighting scheme for each pick.  The remainder of the teams chose players according to inverse rank.

Taylor and Trogdon analyzed three seasons (1983-84, 1984-85, and 1989-90) under three different draft rules for their respective upcoming drafts.  Their findings, discussed in more detail in the Literature Review section, confirmed the theory that the reverse-order draft in the NBA provides non playoff-bound teams with an incentive to lose.  However, today’s NBA draft rules include further amendments that were added in the mid-1990s.  In 1993 and again in 1995, the Board of Governors adjusted the chances that each team in the draft would have at obtaining the rights to the number one draft pick.  In the current lottery, the team with the worst record has a 25% chance of winning the first draft choice (8.33 more percentage points than in 1990), the team with the next worst record has a 20% chance (4.85 more percentage points than in 1990), and the rest of the teams have slightly different chances than they would have had in the 1990 draft.  In the Economic Theory section, we will use a principle of tournament theory to explain why the latest revisions of the draft’s lottery system should have provided most non playoff-bound teams with more incentive to lose than they had before the rule change.

LITERATURE REVIEW


Before beginning a discussion about whether or not teams lose on purpose in certain situations in order to increase their chances at obtaining a high draft pick, we must first answer the question of why a team would value a high draft pick.  In other words, if a team incurs costs when engaging in shirking games
, perceived benefits must exist that the team hopes will outweigh the costs.


Hausman and Leonard (1997) helped to qualify the possible benefits for drafting a 

number one pick.  They studied the effects that “superstars” have on individual team and league revenues.  The authors did not define the term “superstar,” but instead based their study on three players that would arguably fit in that category: Larry Bird, Michael Jordan, and Magic Johnson.  Hausman and Leonard ran empirical studies for each of the four different types of telecasts: national over-the-air networks, national cable networks, local over-the-air telecasts, and local cable telecasts.  The authors found that the Nielsen ratings were higher when at least one of the three aforementioned “superstars” was involved in the game that was being broadcasted.  They conducted a similar study on attendance and discovered that attendance levels rose for games that included Bird, Jordan, or Johnson.


Having a player that would boost both media revenues and revenues from ticket sales would obviously be attractive to a team.
  Although no one can tell which players in each draft are going to be “superstars,” teams might still be willing to fight for the highest draft choice, hoping they will draft a future “superstar”.  If we assume that at least one player in each draft has the potential to affect revenues in ways described by Hausman and Leonard, then we have one theory that explains why teams would want to obtain a high draft pick.


Taylor and Trogdon (2002) were the first to formally document the incentives to lose in the National Basketball Association.  They compared data from three different seasons to see if teams were more likely to lose once they were eliminated from playoff contention.  Contrasting the results from all three seasons also provided insight into the 

way that different draft structures affected non playoff-bound teams’ behavior.  The authors created an empirical model to isolate the effect that being eliminated from playoff contention had on the probability of winning.  In order to account for other factors that might influence the outcome of a particular game, Taylor and Trogdon estimated the following empirical model:


WINijk = f(HOMEijk, NEUTRALijk, WINPCTijk, OWINPCTijk, CLINCHijk,



  OCLINCHijk, ELIMijk, OELIMijk),

where


WIN = a dummy variable equal to unity if team i won game j in season k;


HOME = a dummy variable equal to unity if team i played game j at its home



court in season k;


NEUTRAL = a dummy variable equal to unity if team i played game j at a neutral



site in season k;


WINPCT = the winning percentage (number of wins/games played) of team i at



the time of game j in season k;


OWINPCT = team i’s opponent’s winning percentage at the time of game j in



season k;


CLINCH = a dummy variable equal to unity if team i had clinched a playoff spot



at the time of game j in season k;


OCLINCH = a dummy variable equal to unity if team i’s opponent had clinched a



playoff spot at the time of game j in season k;


ELIM = a dummy variable equal to unity if team i had been eliminated from

playoff consideration at the time of game j in season k; and


OELIM = a dummy variable equal to unity if team i’s opponent had been



eliminated from playoff consideration at the time of game j in season k.


The authors used data from each game played in the 1983-84, 1984-85, and 1989-90 regular seasons.  The coefficients on the independent variables CLINCH and OCLINCH turned out to be statistically insignificant.  Taylor and Trogdon noted that they also attempted to use dummy variables to account for whether a team had clinched the best record in its division, the best record in its conference, and the best record in the league.  Each of the coefficients on these variables was statistically insignificant as well.

The coefficients on the remainder of the variables were significant at least at the 5% level and signed the way in which the authors had expected.  HOME and NEUTRAL both showed a positive effect on the probability of any given team winning a game, relative to playing on an opponent’s home court.  The coefficient on WINPCT was positive, and the coefficient on OWINPCT was negative.

The coefficients on the ELIM and OELIM variables across the three seasons provided the most interesting results.  In the 1983-84 season, when the first draft pick was decided by a coin toss and all subsequent picks were decided on the basis of inverse rank, non playoff-bound teams were nearly 2.5 times more likely to lose than those teams that had not been eliminated from playoff consideration.  In the 1984-85 season, when the equally-weighted lottery was instituted, the coefficients on ELIM and OELIM were not found to be statistically different from zero.  In other words, teams that were eliminated from playoff contention were no more likely to lose than those teams that still had a chance to qualify for the playoffs.  This result makes sense because once teams were out of the playoff hunt, their draft positions were not affected by the outcome of their remaining games.  Finally, in the 1989-90 season, when the unequally-weighted lottery was introduced, teams that were not headed to the playoffs were roughly 2.2 times more likely to lose than teams that had not been eliminated.

ECONOMIC THEORY


Tournament theory formalizes the notion that worker effort is positively correlated with the compensation for performing well.  A tournament can be any organized setting in which participants are rewarded on the basis of their relative outcomes.  Typical tournament settings range from laborers in the workplace, to farmers selling goods to firms
, to sports teams or players involved in leagues.  The tournament organizers can either solely reward the winner of the tournament, or else award prizes to the winner as well as any number of losing participants.  A tournament must offer large enough prizes to attract each tournament player, i.e. the expected benefits must outweigh the perceived costs for each individual or group.  Thus, in a lopsided tournament in which certain teams or players have vastly different probabilities of winning, ample payoffs must be offered to the losers of the tournament to entice them to participate.

Lazear and Rosen (1981) examined a tournament that has a reward scheme based on rank.  In this case, prizes are rewarded to both the winner(s) and the loser(s) of the contest.  The rewards are fixed in advance and depend solely on the rank of the competitors, not on the distance between their individual levels of “output”.  The authors show that the incentive to exert “winning” effort fluctuates for competitors as the spread between the winning and losing prizes changes.  As the difference between the winning and losing prizes increases, participants should have a greater incentive to invest in the competition.
  This is precisely why the modifications made by the Board of Governors in the mid-1990s provided most non playoff-bound teams with more incentive to lose.  In order to see the reasoning behind this argument, we must first characterize the tournaments created by the NBA’s schedule of regular season games and then define what the winning and losing prizes are for one tournament in the NBA’s regular season.

The NBA effectively creates two different tournaments that take place in its regular season.  The participants in one tournament are all teams that have not been eliminated from the playoffs.  Naturally, for much of the season, each of the 29 teams is a participant in this tournament.  As teams are eliminated from playoff contention, they drop out of this tournament.  The incentive in the first tournament is to win, and the rewards for those teams that win the most, relative to the other teams, are playoff positions, home court advantage throughout the playoffs, etc.

Our focus, however, is on the second tournament.  The participants in this tournament are those teams that have been eliminated from the playoffs.
  Participants in this tournament are rewarded in a nontraditional way.  The NBA does not reward teams in this category that win more games than their competitors, rather, teams are rewarded on the basis of having worse records than the other non-playoff teams.  The “winner” of this tournament is the team that ends up with the worst regular season record.  The absolute level of the team’s winning percentage is irrelevant.  All that matters is the team’s relative rank.

The team with the worst rank wins the right to have the highest chance at obtaining the top pick and receives its reward in one of three ways.  First, if the team wants to keep its first round draft pick, then its reward is the expected marginal revenue product of the player it ends up drafting.  Mathematically, 
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where E(MRPi) is the expected marginal revenue product of the ith draft pick, and pi is the probability of the winner drafting the ith pick.  Second, the team might draft a player

and then trade him away for other benefits.  The reward in that case would be the benefits expected from the trade.  Third, the team might trade away the right to its first round draft choice at some time prior to the draft in exchange for talent, money, or future draft picks.  As in the second case, the reward for the third scenario is the benefit expected from the trade.

As mentioned before, Lazear and Rosen (1981) showed that as the spread between winning and losing prizes increases, so should effort to win increase.  Each of the non playoff-bound teams receives compensation in the form of a chance at gaining the rights to the number one draft choice.  In the NBA’s lower-end tournament, “winning” is actually losing games.  Following Lazear and Rosen’s reasoning, as the spread between the prizes increases, non-playoff teams should exert more effort to lose games.  Table 1 summarizes each team’s chance at obtaining the first pick for the 1989-90 and 2001-02 seasons and also the respective marginal effects of a team improving its rank by one unit.

As can be seen in Table 1, most of the non-playoff teams had a greater incentive in 2001-02 to improve their rank than they would have had at a similar position in the 1989-90 season.
  This is due to the fact that for the first seven positions, the spread between the respective prizes increased following the rule change in the mid-1990s.  Since over half of the non-playoff teams had more incentive to lose in the 2001-02 season, and since those teams that had more incentive to lose were those that

	Final team rank among non-playoff teams(
	Percentage chance at winning the draft lottery
	# of percentage points gained by increasing rank by 1

	
	1989-1990
	2001-2002
	1989-1990
	2001-2002

	1
	16.7
	25.0
	~
	~

	2
	15.2
	20.0
	1.5
	5.0

	3
	13.6
	15.7
	1.5
	4.3

	4
	12.1
	12.0
	1.5
	3.7

	5
	10.6
	8.9
	1.5
	3.1

	6
	9.1
	6.4
	1.5
	2.5

	7
	7.6
	4.4
	1.5
	2.0

	8
	6.1
	2.9
	1.5
	1.5

	9
	4.5
	1.8
	1.5
	1.1

	10
	3.0
	1.1
	1.5
	0.7

	11
	1.5
	0.7
	1.5
	0.4

	12
	N/A
	0.6
	N/A
	0.1

	13
	N/A
	0.5
	N/A
	0.1



A  The team with the lowest winning percentage was assigned a rank of 1.

Table 1

comparatively had the best chances at obtaining the rights to the first pick,
 the 2002 draft setup as a whole should have provided more incentive to lose than the draft setup in 1990.

EMPIRICAL STUDY


To analyze the effects that being eliminated from the playoffs had on the probability of teams winning games in the 2001-2002 season, we estimate the following empirical model, similar to the one created by Taylor and Trogdon, that accounts for other factors involved in the outcome of any given game:


WINij = f(HOMEij, RANKij, OPPRANKij, ELIMij, OPPELIMij),
(1)

where


WIN = a dummy variable equal to unity if team i won game j;


HOME = a dummy variable equal to unity if team i was the home team for

game j;


RANK = the rank of team i at the time of game j;


OPPRANK = team i’s opponent’s rank at the time of game j;


ELIM = a dummy variable equal to unity if team i had been eliminated from

playoff consideration at the time of game j; and


OPPELIM = a dummy variable equal to unity if team i’s opponent had been



eliminated from playoff consideration at the time of game j.


The HOME variable is included to account for home court advantage.
  In general, for a team to win a game on its opponent’s home court, that team must overcome the obstacle of being the “away” team.  This would suggest that holding all else constant, a team would have a higher probability of winning on its home court than its opponent.  Hence, this variable is expected to have a positive impact on the probability of winning, ceteris paribus.


RANK and OPPRANK are included to account for team quality.  Rank was calculated based on winning percentages, where the team with the best winning percentage in the entire league had a rank of “one”.  Clearly, as a team’s rank gets higher 

(the winning percentage gets lower), it should have a lower probability of winning in a game setting where all else is held constant.  Similarly, as a team’s opponent’s rank gets higher, the team should have a higher probability of winning, all else constant.  Therefore, RANK should have a negative impact on the probability of winning, and OPPRANK should have a positive impact, ceteris paribus.  Rank was chosen, as opposed

to winning percentage, because tournament theory suggests that participants are rewarded based on relative, not absolute, output.  The “distance” between competitors is not what matters.  Although winning percentage is a good measure of absolute team quality, rank might be a better fit for this model because it captures relative team quality.


Finally, ELIM and OPPELIM are the variables that are most relevant to this paper.  Based on reasons previously stated, once a team has been eliminated from playoff consideration, it should have a lower probability of winning, holding all else constant.  Likewise, a team playing an opponent that has been eliminated from the playoffs should have a higher probability of winning if all other factors are held constant.


Since the dependent variable in equation (1) is a dummy variable, the equation must be estimated as a binomial logit model.  Thus the estimated equation will take the form:


ln(OUTCOMEi/[1 – OUTCOMEi]) = bo + b1i*HOME + b2i*RANK +

b3i*OPPRANK + b4i*ELIM + b5i*OPPELIM + εi.

(2)

The logit model is estimated using the technique of maximum likelihood.  Data for the participants, outcome, and venue of each game played in the 2001-02 season were gathered from www.shrpsports.com.  Data for the rank and elimination variables were calculated by the author.  Descriptive statistics of the variables are available in Table 2.  Each of the 29 teams played 82 games in the 2001-02 season for a total of 2,378 observations.  However, an observation was omitted if at least one of the teams had not yet played a game because the team or teams would not have a defined rank.  The final number of observations used was 2,344.  Since the sample size is so large, the maximum likelihood estimation yields coefficients that are unbiased, minimum variance, and

	Variable
	Mean
	ST. DEV.
	Range

	OUTCOME
	    .5000
	0.5001
	         [0,1]

	HOME
	    .5000
	0.5001
	         [0,1]

	RANK
	14.6000
	8.3682
	         [1,29]

	OPPRANK
	14.6000
	8.3682
	         [1,29]

	ELIM
	    .0499
	0.2178
	         [0,1]

	OPPELIM
	    .0499
	0.2178
	         [0,1]


Table 2

normally distributed.


A problem with estimating (2) using all 2,344 observations is that each observation is technically being counted twice.  For any given game, there is one observation in which the variables are assigned values from the home team’s perspective, and another observation in which the variables are assigned values from the away team’s perspective.  Although double counting does not affect the value of the estimated coefficients, it does decrease the standard errors for each variable, making hypothesis testing possibly unreliable.

EMPIRICAL RESULTS


The regression results from estimating equation (2) are available in Table 3.  The estimated coefficients are reported as well as the associated marginal effects on the odds ratio, which can be calculated by taking the antilog of each of the coefficients.  A value of the overall fit of the model can be estimated in the percentage of right predictions made by the estimated equation.  Using the estimated coefficients, the equation correctly predicted 64.2% of the outcomes for the 2,344 observations.

Each of the estimated coefficients had the predicted sign and was statistically significant at least at the 5% level for a one-tailed test.  As expected, a home team was

	Variable
	Logit Coefficient
(Std. Error in parentheses)
	T-ratio
	Associated Marginal Effect on the Odds Ratio

	HOME
	  0.799**
	 9.026
	2.222

	RANK
	 -0.051**
	-9.172
	0.598

	OPPRANK
	  0.051**
	 9.172
	1.673

	ELIM
	-0.410*
	-1.744
	0.664

	OPPELIM
	 0.410*
	 1.744
	1.507

	CONSTANT
	 -0.399**
	-3.246
	 




*Significant at the 5% level for a one-tailed test



**Significant at the 0.5% level for a one-tailed test

Table 3

2.2 times more likely to win than an away team, holding all else constant.  This is consistent with the theory that in sports there is a home-court advantage.


In regards to team quality, as a team’s ranking increased by one, it was approximately 1.7 times more likely to lose, ceteris paribus.  Similarly, if all else is held constant, as a team’s opponent’s rank increased by one, the team was approximately 1.7 times more likely to win.  These results were also consistent with our predictions.


Adding to Taylor and Trogdon’s findings, the results for the variables accounting for teams being eliminated from playoff contention provide further verification that NBA teams are more likely to lose once they are eliminated from the playoffs.  In the 2001-02 season, non playoff-bound teams were 1.5 times more likely to lose than teams that still had a statistical chance at making the playoffs, all else constant.  Similarly, a team playing an opponent that was eliminated from playoff contention was 1.5 times more likely to win, ceteris paribus.  These symmetric results are intuitively pleasing.  When a game is played in which both teams are eliminated from the playoffs, neither team should be advantaged over the other, with respect to the elimination effect, so the overall effect of the eliminated variables should be equal to zero.

CONCLUDING REMARKS

In an extension of the work done by Taylor and Trogdon (2002), we have shown that in the 2001-02 National Basketball Association’s regular season, non playoff-bound teams were approximately 1.5 times more likely to lose than those teams that had not been eliminated from playoff contention, holding all other factors constant.  We also showed that because of the draft rule changes made by the NBA’s Board of Governors in the mid-1990s, eliminated teams’ incentives to lose should have increased from what it had been in the 1989-90 season.  Initially, it appears as though reality and theory did not match up since our results suggest that in the 2001-02 season, eliminated teams were 1.5 times more likely to lose, all else constant, whereas Taylor and Trogdon’s results suggested that in the 1989-90 season, eliminated teams were 2.2 times more likely to lose, all else constant.  However, a direct comparison between results cannot be made due to specification changes in the estimated model.

The study of teams losing to win seems to be concentrated on the NBA, although other professional sports leagues, such as Major League Baseball, have some variation of a reverse-order-of-finish draft system.  Why are these other leagues not scrutinized for providing teams with incentive to lose once they are eliminated from playoff contention?  The answer is that the incentive to exert losing effort in order to gain a better draft choice is not nearly as strong in other leagues as it is in the NBA.  This is because in the NBA, a single star player can have a much greater impact on a team than a single star player can have on a team in a different sport.  For example, in baseball, if a team drafts a starting pitcher, he will only be able to impact the team’s success for half of each inning every four or five games.
  In basketball, on the other hand, a star player has the ability to impact the team’s offensive and defensive productivity in each and every game that is played during the season.

Finally, although it has been shown that non playoff-bound teams are more likely to lose than their playoff-bound counterparts, we cannot say for sure the reason behind the losing.  Our speculation, which goes along with common opinion, is that teams are shirking in order to increase their potential payoffs in the lower-end tournament.  An interesting extension of this study would be to analyze who is behind NBA teams losing on purpose, whether it is the owners, the coaching staff, and/or the players.
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� As long as trading is permissible, talent should eventually end up at that team which values the talent the most, regardless of the type of draft.  Reverse-order drafts would only improve competitive balance if players were forced to play for the teams that drafted them.


� For example, a team’s revenues from ticket sales for any given game depend, in part, on the relative qualities of the two teams that are playing, as well as the absolute qualities of the teams.  If a team shirks games, they will likely see a decrease in attendance at their games, which will result in lost revenue.


� An exception would be a team that is already “selling out” at all of its home games.  That team would not value a player for the purpose of increasing attendance.  However, for our purposes, non playoff-bound teams so rarely fill their stands that we can ignore this exception.


� Knoeber and Thurman (1994) discovered that in the broiler chicken industry, farmers “performed” better when broiler firms offered greater rewards.


� This argument may seem intuitive, but for those needing more formal proof, see Lazear and Rosen (1981).


� It is not out of the question that a team that has not been eliminated from the playoffs would shirk in order to make its way into the draft pool, but for the purposes of this paper, our focus will be on those teams that have been eliminated.


� The team with the worst record could obviously not improve its rank, but the team in that position had more incentive to maintain its rank in the 2001-02 season than it did in the 1989-90 season.





� See Prendergast (1999) for how this fits in with general tournament theory.  Basically, higher payoffs lead to more effort exerted by the participants, so the teams with the worst records should be exerting more effort to lose than teams with better records.


� The NEUTRAL variable used by Taylor and Trogdon was considered, but not used.  If a game is played at a neutral site, neither team should have a venue advantage.  The NEUTRAL variable would therefore have an equal effect on each team, and would, theoretically, counterbalance itself.


� See Studenmund (2001) for a concise discussion of the binomial logit model.


� Technically, in the National League, a pitcher could also impact his team’s success on the offensive side every two or three innings when he bats, but pitchers are rarely known for their achievements at the plate anyway.
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