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As guaranteed National Basketball Association (NBA) contract salary amounts 

continuously increase there is a strong possibility of shirking due to difficulty in 

modeling contracts based upon future performance.  Based on a 5-year panel of 121 NBA 

players this paper uses two stage least squares regression to test the possibility of player 

shirking by comparing performance in the final year of their contract versus other years.  

The analysis does not find evidence of shirking, although it does find evidence that player 

performance is significantly affected by individual characteristics, such as age, 

experience, and salary.   The general conclusion of the study is that competitiveness in 

the market for NBA players is the primary determinant of player performance rather than 

attempts by players to consciously affect contract outcomes by selectively altering their 

performance.  

 



A Shirking Model of Nba Players

by

Rashad J. Francis B.B.A.

A Thesis

Approved by the Department of Economics

,,J{, / . r{r,--
Steven L. Green, Ph.D., Chairperson

Submitted to the Graduate Faculty of
Baylor University in Partial Fulfillment of the

Requirements for the Degree
of

Master of Science in Economics

Approved by the Thesis Committee
. ' - , . , 4

* " r -  ' , / s

" //J I ,.t * -- ,/1' ,' . ,71 (+ -, .

Thomas M. Kelly, Ph.D., Ghairperson

t 7  /  , r /y(. /,. . ^.?t.r*

Accepted by the Graduate School
August 2006

J. Lany Lyon, Ph.D., Dean



Copyright © 2006 Rashad J. Francis 
 

All Rights Reserved 



 
 

TABLE OF CONTENTS 

 
 

I.  Introduction 1  
 
II.  Theoretical Framework 5  
 
III. Econometric Model Variables 9  
 
IV. Econometric Method 17  
 
V.   Data and Statistical Results 20  
 
VI.   Conclusion 26 

 Appendix 29  

   Bibliography 33  

iii



LIST OF TABLES 
 
 

1.  Variable Definitions 16  
  
2.  Descriptive Statistics 21  
 
3.  Regression Results 30  
 
4.  Team Dummy Variable Results 31  
 
5.  Cross Section Coefficients 32  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

iv



 

CHAPTER ONE 

Introduction 

 Throughout the previous decades’ rise of guaranteed contracts in sports there has 

always been a pondering question about the performance of players in relationship to 

guaranteed money.  Negative thinking focuses on how guaranteed contracts increase the 

incentive of a player to not willingly perform at a consistently high level.  The NBA 

(National Basketball Association) is one league in particular that has a form of 

guaranteed contracts as part of player relations.  As a result the NBA has been criticized 

by media sportswriters as having players who exhibit a peak in career performance 

during what has been coined their “contract year.”  The contract year is the season before 

their current contract expires.  There are many fantasy sports leagues that load up such 

“contract year” players in hopes of a performance above the player’s past average .  

Though the realization of this phenomenon has not been statistically backed, this thesis 

aims at providing a basic insight into player performance during their “contract year”.  

The implications of not having sustained high peak performance by players are contrary 

to the leagues efforts to maintain a competitive landscape.  The NBA has instituted 

factors such as revenue sharing and a soft salary cap to increase competition among all 

franchises.  Fort and Quirk (1995) determined that the salary cap was the best means of 

cross subsidization available to enhance the competitiveness of a league.  However, their 

results are based on the assumption that player efforts will remain at some constant value 

over time to maintain competitiveness. 
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 In major league baseball under the reserve clause a guaranteed contract shifts the 

financial wager of the club owners from potential foregone losses to potentially explicit 

ones (Lehn 1982, 343-366).  The potential explicit losses are consistent with the risk 

aversion behavior of players involved in long term contracts.  Long-term contracts are a 

source of a long term income stream that affects current player behavior.  Lehn 

determined that in baseball a player’s behavior with a guaranteed contract increased the 

number of days they spent on the disabled list.  The cost of being injured, rehabbing from 

an injury, and revealing an injury are all lowered with the advent of guaranteed contracts.  

In essence, the moral hazard response by players is increased by guaranteed contracts.  

Conversely, a player who is in the final year of a guaranteed contract might be induced to 

play through injuries to perform at a high level to adopt a higher wage at the end of the 

contract structure. 

 NBA salaries are much higher than the average US worker salary, but research on 

prizes and compensation points out three main characteristics needed in contractual 

compensation: risk, incentive levels, and flexibility (Nalebuff and Stiglitz 1983, 22).  

First, risk is the result of a necessary association between worker output and 

compensation from which there is a loss of welfare from risk adverse individuals 

(Nalebuff and Stiglitz 1983, 22).  Second, incentive levels reduce the previous amount of 

risk by introducing benefits that are not directly linked to output.  In the NBA these may 

be signing bonuses or any type of fringe benefit united to being a member of the 

organization, regardless of player performance.  Finally, the last characteristic of 

flexibility is congruent to having an incentive schema for each environment variable.  

Obviously this method is impractical, thus almost never implemented fully, but contracts 

 



that do have some amount of flexibility generally work out well.  Many NBA contracts 

have this asset of flexibility that bases pay of a certain level of player output and team 

performance. 

 Specifically, there is no written structure in the NBA’s collective bargaining 

agreement that specifies that every portion of a player’s contract must be guaranteed. In 

particular, only the annual base salary must be guaranteed, and the percentage of that 

guaranteed money is negotiable.  The NBA restricts the percentage increase of 

guaranteed funds from one season to the next within the terms of one contract.  Sign and 

trade contracts, rookie contracts (up to 80%), and player base salary contracts after 

January 10th of each season are guaranteed (Coon 1995).  Any other types of guaranteed 

contracts usually take on some form of lack of skill, death, injury, illness, or non-insured 

non basketball related injury.  In most circumstances, lack of skill is an anomaly in the 

devaluation of a player’s contract. 

 Nalebuff and Stiglitz examined a scenario in which relative performance enters 

into the compensation schema.  In a two person setting, the symmetric equilibrium would 

contain each individual with the same output and same wage.  Comparatively, the 

measure of performance in a situation with a large number of players is the average 

output of each agent involved judged against that of the individual.   In situations with a 

large number of agents the average output of all agents will converge to some number so 

that each individual only bears the risk associated with their individualistic noise 

(Nalebuff and Stiglizt 1983, 37).  We will assume that a player’s compensation is based 

on player output compared to the average output of the entire league for the context of 

this paper.  This makes sense because as the level of productivity goes from positive to 

 



negative infinity, more individuals are capable of performing at that level, lowering the 

compensation basis.  Competition based on the relative average performance also 

introduces the fact that players not only compete with each other but also amongst 

themselves.  A player showing a continuous positive marginal output rate across years 

will undoubtedly receive the higher contract associated with the higher performance.  

What is intriguing is that the contract will be based upon the potential of the past 

continued increase of performance relative to the player’s initial standard and not actual 

performance, introducing a shirking possibility. 

 It is also important to note the framework in which a sports team must be judged.  

A sports team is a simple product of an organization (the league) that declares its 

ingredients (Neale 1964).  The league declares the structure and rules of the game which 

each team must follow.  A league such as the NBA can be related to a flat production 

organization with competing divisions.  What makes basketball analysis so intriguing is 

that the product competition among the teams is homogenous in its characteristics.  

Unlike football and baseball, there are no ranges in temperatures that players must 

compete in within different cities.  Also, the equipment is simple and standardized in 

each arena.  In baseball, the fields can have different dimensions, and the rules of the 

game are different in each league.  Additionally, the soft salary cap instituted by the NBA 

attempts to even the player ability of all teams to some extent.  Hence, if player shirking 

is occurring in any sport it would be most evident in this scenario. 

 

 

 

 



 

CHAPTER TWO 

Theoretical Framework 

 Our theory suggests that NBA players perform better in the final year of their 

contract relative to other years.  The framework for this theory is based upon the 

ingredients required for worker shirking derived from previous research.  Realistically, in 

a setting where output is not clearly definable and punishment from deviations of player 

output is not readily enforceable the sufficient condition for the principal to obtain a first 

best equilibrium is unattainable (Mookherjee 1984).  Mookherjee proved that for the first 

best solution to be achieved any action generated by the agent that is less than some pre-

defined punishable amount has a positive probability of being detected by the principal.  

Furthermore, the maximum punishment for the defection must be sufficiently great.  

Given this context, shirking under NBA contracts has the possibility to exist without 

owners being granted first best solutions.  There is not a quantitative definition of 

shirking available to enforce punishment, nor could there be a justifiably sufficient 

punishment attached to any definition of shirking in the NBA.  The best that can be done 

is the reduction of the probability of shirking through flexible contractual arrangements. 

 The problem of “shirking”, or providing unproductive work for pay, has been 

studied by economist in past studies.  One study examined auto workers in a factory 

setting with differences in wages due to wage premiums.  Cappelli and Chauvin used 

auto workers to eliminate many exogenous factors that would be harder to evaluate if 

examining another type of sample (Cappelli and Chauvin 1991).  Also, auto production 

 



workers are members of a union, and the owners have a centralized decision making 

structure that homogenizes all workers.   

Like other models, Cappelii and Chauvin did not have a direct measurement of 

shirking but instead used the rate of dismissal for disciplinary reasons as a measurement 

for shirking.  Their results confirmed that higher wage premiums induced a lower amount 

of shirking incidents among the production workers.  They suspected that the higher 

wage premiums lead to higher queues of workers that enriched the selection of workers, 

forcing workers with more a workman like attitude to be consistently hired.  This insight 

might prove true in the NBA as well, as there are millions of bodies wanting to fill the 

shoes of NBA players because of their high wages.  With this line of thinking, shirking 

would consistently diminish with the addition of each worker to the queue because of the 

constant pressure of performing well by the current employee.  

 Shirking also exists because of the high cost of dismissal and recovery by the 

principals.  Generally there are administrative fees for “letting go” of a worker as well as 

a fee for finding a replacement worker.  In the context of the NBA these administrative 

fees are in conjunction with other benefits such as wins, fan support, and ticket sales 

which may be lost with the loss of a player.  Generally, the collective bargaining 

agreement scales the pay rate based upon total league experience and specific team 

experience.  This follows a unionized study by Maranto, concluding that the returns to 

tenured workers increase with the inclusion of a union effect (Maranto 1985, 459) 

 We also have to consider, however, that the pay of the average NBA player is so 

high that playing a couple of seasons will ensure financial stability for the player for 

years after his playing career.  The guarantee of financial security well into the days of 

 



basketball retirement introduces the possibility of shirking with logical thought.  If we 

constitute a player’s perpetual unemployment wage earnings after an NBA career as wr , 

we would arrive at the conclusion by Roger Sparks that this increase lowers the worker’s 

dismissal penalty and encourages shirking (Sparks 1986, 577).  The response by a firm to 

an increase in wr would be to increase the worker’s wage. 

 The idea of finding a relationship between RPI (ratings performance index) and 

the final year of a player’s contract is hidden in the incentive to perform well with aspects 

of “cashing in” the following contract negotiation.  A study conducted regarding 

professional golf players determined that the effort exerted by the golfer is dependent on 

the marginal revenue of the tournament (Ehrenberg and Bognanno 1990, 1322).  Golfers 

know the price incentive and fiscal amount earned prior to entering each tournament, and 

that is reflected in their exhorted effort.  Similarly this paper argues that the contract year 

of a NBA player is a year in which the player knows that payout of the next contract will 

be highly reflective of the current performance of the player, enhancing his effort 

comparative to other seasons.  Golfers were also found to perform better “when it matters 

most”, during the later portion of the tournament.  Similarly, we can equate the 

performance of a NBA player to matter the most in terms of personal compensation 

during the final year of his contract. 

 Shirking with average American jobs involves analyzing the wage premium to 

discover what the agent would lose if they were dismissed from their job.  NBA players 

have to be looked at in a different aspect as there are few other job opportunities available 

for players that would pay equal to an NBA paycheck.  The talents of a NBA player are 

specialized almost exclusively to the game of basketball and are not readily transferable 

 



to another occupation.  Thus, it would seem that the players have a limited amount of 

bargaining power because they are in a monopsony situation.  Shirking is evident upon 

competition in which rewards are based on individual performance in a group setting, 

where performance is relative to another person.  There is no doubt that an environment 

such as this is sustained in the NBA.  Given the results of previous research, our main 

hypothesis is that NBA players will have a positive coefficient on an independent 

variable representing the contract year of a player within economic regression 

 



 
 

CHAPTER THREE 

Econometric Model Variables 

 The first step in constructing a model to test our hypothesis is to develop the 

dependent variable, which will measure performance.  RPI is used as a measurement for 

performance within the NBA and qualifies as a good performance indicator.  The 

advantage of using the RPI is that it strips the differences between player positions and 

allows for an even analysis between all positions.  RPI is not a readily available statistic 

for all NBA players, yet it is a formula used by NBA coaches to measure player 

efficiency across positions and teams.  The exact formula given by the NBA is: 

 RPI = ((Points + Rebounds + Assists + Steals + Blocks) - ((Field Goals Att. -  

  Field Goals Made) + (Free Throws Att. - Free Throws Made) +   

  Turnovers)). 

Since our model wants to depict the yearly efficiency of a player we will divide the RPI 

by numbers of games played.  The next step in developing the model is choosing what 

other independent variables must be controlled for besides a contract year variable.  Once 

these variables are controlled for, we can isolate the effect of the contract year on RPI. .   

 To explain some of the reasons that player performance may fluctuate we must 

analyze the age of each player.  Even with strength training, flexibility training, and the 

proper diet, aging causes muscle and tissue breakdown that depletes athletic ability 

(Young 1997).  Young also concludes that explosive power is lost at a faster rate than 

strength lost.  The inclusion of an explanatory variable measuring the age of each cross 

section enables us to control for gradual decline of athleticism that will affect 

 



 
performance.  Each player is different and his body responds and declines at a different 

rate, however inevitably every player will begin to experience a decline in explosive 

ability which is a significant portion of basketball play. Any explosiveness loss will 

ultimately affect performance statistics.  The results of aging may also affect the 

opportunity to perform as the body takes longer to recover from injuries resulting in a 

loss in game play, thus we hypothesize that age will have a negative impact on 

performance. 

 Each player participates on a particular team and each team has a specific style of 

play identified by their coach or by the request of the owner.  The play dictated by the 

coach may or may not be the best optimizer of player ability.  For example, a player with 

a superior low post game on a team with a slow down tempo will typically perform better 

compared to being on a team that relies on fast breaks.  Similarly in any employment 

situation workers have special skills that are best utilized in particular professions.  

Latham and Stewart concluded that the management style of a team contributes to the 

success of that team in the NBA (Latham and Stewart 1981).  In order to control for the 

different management styles of the teams, we are going to include a dummy variable for 

each team.  The dummy variable aims to capture the particular styles of each team and 

their objectives.  The management styles can range from focusing on winning, selling 

tickets, rebuilding, etc.  With our sample only evolving over a five-year period it is 

arguable that a team making drastic management style changes will not be reflected in the 

short sample time period.  We must note this discrepancy in our analysis.  Logically we 

would expect teams with a history of success to have a positive relationship, and vice 

versa for teams with a history of below average performance. 

 



 
 Next we must analyze the effect of sustained repetitive season play on an 

individual.  While there are no unit costs that are lowered with increased time within the 

NBA, there must be some type of learning that occurs from repetitive game play 

throughout the years.  This type of learning can induce a higher performance with the 

same input because of better skill utilization.  Learning can come not only through 

repetition but also from coaching and observing basketball played at a high skill level.  

Learning by direct experience is also supplemented by copying others (Herriot, 

Levinthal, and March 1985, 299).  Similar to an employee working in an office or on an 

assembly line, a player gains the ability to watch the work ethnic and key components of 

success from those with more experience.  For these reasons there is ample evidence to 

include a measure of NBA experience as an explaining variable for performance with the 

expectation that it has a positive coefficient.  Theoretically we should expect the 

experience gains to diminish fairly quickly over time. 

 With the ability of a person to perform better in a familiar surrounding, we also 

have to consider an extension of NBA playing experience.  Specific team experience will 

undoubtedly have a different effect than total NBA experience.  As a result, we are 

including a variable denoting the number of seasons a player has played on a team, 

continuous or discontinuous.  We expect this variable to assume a positive relationship 

with RPI. 

 The pay of each individual can also be deemed an important explanation of player 

output.  With our data, salary is exogenous to the dependent variable.  (The salary in our 

data set is the annual salary received each season and not the cumulative total for each 

contract.)  A player heads into a season knowing exactly how much he will earn for his 

 



 
performance.  Given the pre-knowledge of pay, a salary variable depicts a relative certain 

level of performance of past seasons.  If the player does not have any past NBA 

experience, then the salary is reflective of potential growth of the player through 

collegiate pay and, more importantly, draft results.  Since estimating a regression requires 

some magnitude of change in a variable from period to period, the particular draft 

position of each player is not a sound measurement because it is a fixed ordinal ranking.  

The draft position of a player carries weight throughout his career even if a team cuts him 

Staw and Hoang 1995, 491).  Staw and Hoang found that even if a player is traded, each 

team still recognizes the draft position of that player and incorporates that into his 

financial pay structure.  This recognition wears off as the player gets farther away from 

his initial draft team.  We suggest that the salary variable will have a positive coefficient.   

The annual base salary of a player will change within the five-year sample period 

producing a better variable for determining past player production as compared to draft 

position.  The salary is also a secondary representation of the draft rankings of the players 

as a higher initial salary amount generally coincides with an initial higher draft position 

for players.  A higher draft position is also related to playing minutes since higher drafted 

players are generally given more playing time even when controlled for performance 

(Staw and Hoang 1995, 487).   

 In order for players to perform, they must be given the opportunity to showcase 

their talents.  Generally, the players on a team who perform relatively better than their 

teammates receive more playing time than teammates.  This induces us to include a 

variable representing minutes played as a right hand side variable.  Intuitively it is not 

clear which way the causation travels between a ‘minutes’ variable and performance 

 



 
indicator.  It is reasonable to suspect that performance is enhanced because an individual 

is granted more opportunities to perform.  The converse argument can be made that a 

player’s minutes are increased because of a higher performance.  This instability of 

causation will be dealt with when discussing the model specification.  We also note that 

minutes played will have some degree of collinearity with winning percentage.  A player 

with a high performance index playing more minutes will have a positive effect on team 

winning percentage.  We hypothesize that minutes played will have a positive 

relationship with RPI. 

 As will be discussed in methodology the use of 2SLS requires a key instrumental 

variable. Using lagging as an instrumental variable requires our data set to be extended to 

include the year 2000.  However, prior to the 2001 season many players were collegiate 

players and their NBA minutes are not accessible.  Collegiate minutes are not 

substitutable for NBA minutes and need to be controlled, or discounted.  To control for 

this factor we include a dummy variable that takes the value of ‘1’ when a player is a 

rookie to control for the ‘minuts’ variable taking on a lagged value of ‘0’ for the 2000 

season.  Since rookies have no previous league experience we hypothesize that this 

variable coefficient will be negative. 

 A year dummy variable detailing the performance of a player during the final year 

of a contract is required to discern the possibility of subsequent shirking among players. 

 Even with a soft salary cap in the NBA there still exists a difference between 

small and large market teams.  Large market team, such as New York, Los Angeles, and 

Chicago are placed on a somewhat even scale with small market teams such as 

Sacramento and Milwaukee.  The main difference between the two sized markets is that 

 



 
the media exposure of athletes in each market differs considerably.  With that in mind, it 

is also conceivable that a player living in a larger media market may have a heightened 

secondary source of income in the form of advertisements, speeches, appearances, and 

fan base simply because of playing in a larger market.  Conceivably this might induce a 

player to perform better in large market franchises, or even perhaps play better in small 

markets with aspirations of being traded to a larger market.  In any essence a market size 

variable is included to control for any of these possibilities.  For players being traded 

during the season the average of the market size for all teams on which the player 

performed was used.  We propose that large market teams will have a positive effect on 

player RPI. 

 A player’s performance index may also be determined by the wining percentage 

of the team.  An individual playing on a winning team of quality players might have a 

lower performance index than if playing on a losing team because his services are not 

needed as much.  For players who were traded during the season, the algebraic average 

was taken for the teams on which the player played.  This paper does realize the 

conclusions of tournament theory practice in the NBA.  Taylor and Tragdon’s research 

has shown that teams with lower winning percentages towards the end of the season lose 

games more frequently to obtain high draft picks.  The losing of games intentionally 

might have a negatively biased effect of the RPI of each player for that team and a 

positively biased effect for each player of the opposing team.   

Winning percentage and market size might have a possible correlation because 

Hausman and Leonard proved that leagues under a salary cap provide efficiency in 

overcorrecting for the superstar externality (Hausman and Leonard 1997, 622).  This 

 



 
means that the salary cap over compensates for attempting to provide each team with a 

fair level of play.  Instead the teams are generally left with a lower amount of superstars 

on quality teams.  A salary cap was introduced as a much better option of reserve clauses 

in baseball that gave the owner the excise option on a series of year contracts with 

players.  This method provided a very high amount of exploitation by the owners (Scully 

1994).   However, the collectivism of talent only results in a higher probability of success 

that is not guaranteed.  Teams with the highest payroll do not have the highest winning 

percentage in all circumstances.  Teams that collect an influx of talent are also not 

guaranteed success.   Nevertheless, team quality winning percentage might have an 

endogeneity problem with RPI.  Logically thinking, teams containing players with higher 

RPI’s have a higher probability to have a higher winning percentage.  The causation 

between the two variables is a little distorting.  We are going to assume that winning 

percentage is an explanatory mechanism for the RPI of a player on a team with a 

hypothesized positive coefficient.  Even so, we insinuate that teams with an above 

average winning percentage have a positive effect on RPI. 

 With the inclusion of salary as an explanatory variable we have attempted to 

capture a performance indicator of past performance or potential.  The salary variable, 

however, does not directly explain the natural ability of each player or any specific 

individual characteristics for each player.  With the inclusion of a fixed effects regression 

for each cross section in our model, attributes that are specific to each cross section and 

fixed over a five year period can be captured. 

Table 1 describes each of the included abbreviated variable names for each 

respective equation variable. 

 



 
 

TABLE 1 
VARIABLE DEFINITIONS 

Variable 
Expected 

Sign Definitions 
RPI  Ratings Performance Index per player per season 

WINPCT + 
The team winning percentage of each player's team per 
season 

AGE - Age of the player based from his birth date from the first 
game of each season 

EXPER + Years of total NBA league experience 
SAL + Base year salary for each season 
MINUTS + Total amount of minutes played in each season 

CTYSZ + Census Estimate of each team city size based at the start 
of each season 

D_CONTRACT + Dummy year contract variable taking a value of 1 if player 
is in last year of contract 

YRCURTM + Years of experience on the current team 

D_ROOK - 
Rookie year contract variable, with value of 1 if player is a 
rookie 

 

Given the above explanations, the model relationship that we are looking to identify is  

 RPIt = β1 + β2twinpct + β3tage + β4texperience + β5tsalary + β6tminuts + β7tctysz + 

   β8tcontractyear + β9tyearsonteam + β10trookieyear 

 

 

 



 
 

CHAPTER FOUR 

Econometric Method 

 The method that we will be using to estimate the above mentioned model is two 

stage lease squares (2SLS) in a pooled panel data structure.  As mentioned in the variable 

introduction, the ‘minuts’ variable is inconclusive as to which way causation flows with 

the dependent variable.  An initial OLS regression resulted in an extremely high t-statistic 

for that variable making an endogeneity problem very possible.  A 2SLS estimate with an 

instrumental variable for the endogenous variable is a proper method for dealing with this 

bias.  With the use of 2SLS we must present a valid case for the choices of an 

instrumental variable.  The first requirement of an instrumental variable is that it is 

omitted from and exogenous to our main equation in question.  This means that it has to 

have no correlation with the error term of RPI regressed on our explanatory variables.  

Secondly, the instrumental variable must have some partial correlation with the 

endogenous variable in question.   

 The best instrumental variable that is available with these characteristics 

intuitively is a yearly lagged minutes variable.  Minutes from the previous season should 

have little impact on the performance of the current season; however it is correlated with 

the minutes of the current season because players generally play within some range of 

minutes through the course of their career.  The causation of having a high or low 

performance index this season is not a result of the minutes played the prior season.  Any 

accumulation of minutes obtained over a career should be represented by the experience 

variable.   

 



 
 As with many time series regressions, heteroskedasticiy and serial correlation 

need to be dealt with for proper analysis.  We have used robust standard errors to guard 

against any type of heteroskedasticity.  The same standard errors are being used to protect 

from serial correlation.   

 Fixed effects estimation of the cross section data is also being used.  This 

regression will represent any unobservable characteristics of each cross section over time 

that is correlated with the explanatory variables.  In particular since we are observing a 

data set of people over time, it is conceivable that there are many characteristics that play 

into performance that are not observable.  The fixed effects will remove these constant 

characteristics in our time span and prevent their bias.  Our method also includes dummy 

year variables as opposed to period fixed effects to capture the NBA seasonal differences 

between the time periods.  Yearly dummy variables will capture any strength differences 

in league power or any other highly unobservable trait.   

 The drawback to using period fixed effects with all years is that we cannot 

estimate the effect of any variable whose change across time is constant (Wooldridge 

2006, 489).  This would eliminate the usage of experience and age as explanatory 

variables with the inclusion of all period fixed effects.  Age and experience will not 

intuitively have a linear effect with RPI, thus a squared term for each variable will be 

taken.  This function aims at realizing the increasing or decreasing returns that age and 

experience have on RPI.  Other possible estimates would be a square root function of the 

two variables.  The reason that a square root function is not the choice for the regression 

is that the continued increase in the dependent variable within a square root function does 

not seem to conceptually model the effects of the variables. 

 



 
 Many of the explanatory variables are the type that demand some elasticity form 

of representation. Salary is, of course, always a positive dollar amount making it prime 

for using its log.  City size and minutes played are also two variables better represented in 

log form.  Taking the log will narrow the range of these variables making them less 

sensitive to outliers (Wooldridge 2006, 199). 

Omitted variables that might be considered in further analysis are racial variables 

for each cross section.  In the 1980s black players were found to be paid on average 

twenty percent less than white players (Kahn and Sherer 1988, 59).  Furthermore, white 

players were determined to increase attendance by a minimum of eight thousand fans.  

Thus omitting a racial variable that is possibly correlated with the included salary 

variable might seem to cause some variable bias.  However, since this study was 

performed a decade and a half prior to the beginning year of our data set, we are going to 

ignore that possibility.  

The coaching talent of each team would also seem to have an effect on the RPI of 

each individual.  Kahn found that the talent of a manager in baseball increased the future 

performance of each player (Kahn 1993).  Manager quality determined by running a 

regression on experience, winning percentage, and other explanatory variables was 

determined to have a significant impact on player performance implying that good 

managers bring out the best efforts in players.  Similarly, basketball players’ performance 

could also be dependent on the quality of coaches that we will take into account when 

analyzing the effect of team winning percentage. 

 

 

 



 
 

CHAPTER FIVE 

Data and Statistical Results 

The data stems from a cross section of 121 players in the NBA from 2001 to 2005 

(inclusive).   It is a pooled data set, thus the same players are being measured throughout 

the five-year time period.  Players were chosen based upon a career average of minutes 

played per game of twenty four minutes or higher.  Our data set only deals with players 

that have sustained a career in the NBA for at least the sample time period.  Some may 

say that this makes our sample biased in terms of elite players.  We agree with this 

assumption and consider the analysis to only be applicable to above average workers. 

The data collection for this regression comes from a number of sources with the 

descriptive statistics listed in table 2.  The RPI performance index is calculated using the 

RPI formula given by the NBA on their website.  Statistics used for each player, 

including age and experience, are readily available statistics from the NBA website.  

Minutes are scaled per thousand.  Player salary information is obtained from the USA 

Today national salaries database composed of three professional sports.  In our regression 

analysis the salary is adjusted for inflation with a base year of 2001 using the seasonal 

adjusted CPI index for all goods obtained from the Bureau of Labor and Statistics.  Salary 

is scaled in millions of dollars.    Market size is taken from annual estimates by the U.S. 

Census Bureau for the specified time period with the exception of Toronto.  Market size 

is scaled to one hundred thousand persons for a sharper interpretation.   

 

 

 



 
 

TABLE 2 
DESCRIPTIVE STATISTICS 

  RPI WINPCT AGE EXPER SAL MINUTS CITY SIZE YRCURTM
         
 Mean 15.02 0.52 27.26 5.97 6.36 2.23 14.03 1.95 
 Median 14.69 0.52 27.00 6.00 5.22 2.37 6.14 1.00 
 Maximum 33.13 0.78 39.00 16.00 26.92 3.49 85.09 10.00 
 Minimum 1.33 0.16 19.00 0.00 0.33 0.05 1.79 0.00 
 Std. Dev. 5.65 0.14 3.89 3.21 4.54 0.74 16.71 2.06 
 Skewness 0.32 -0.14 0.40 0.35 1.10 -0.76 2.37 1.20 
 Kurtosis 3.01 2.32 2.79 2.69 4.56 3.04 8.71 4.09 
 

With the data being set as a panel structure we will use a two stage least squares 

regression to test the hypothesis that the contract year variable coefficient will be 

positive.  The R-squared is noted with caution due the interpretation of 2SLS.  R-squared 

that is close to one does present an issue of multicollinearity, but that is expected due to 

the nature of the possible correlation between explanatory variables to explain 

performance.  The large sample size and panel structure should disintegrate any large bias 

effects on the standard errors.   

 The regressions that are listed in Table 1 are progressive.  Equation (1) represents 

a simple OLS regression of RPI on ‘d_contract’.  The simple interpretation shows a 

simple significant linear relationship between RPI and ‘d_contract.’ 

 RPIt = 15.51 – 3.35d_contractt + ut  
            (.3691)         (1.0725) 
 
The beta coefficient sign on the single explanatory variable is not consistent with our 

theory that performance increases during the contract year.  While statistically 

significant, the result may or may not be of economic significance because it fails to 

correct for other influences. 

 



 
 Equation (2) shows the first detailed two stage least squares regression with all of 

the included variables in the model.  The only statistically significant variables within this 

regression are salary, years on current team, minutes, the contract dummy variable, and 

experience squared.  The age squared variable is almost significant at the five percent 

level.  The salary variable seems overwhelmingly significant because of a very small 

standard error, as does the ‘minuts’ variable.    Once again the contract dummy variable 

has a counterintuitive negative sign.  Our initial reaction is that this could be the result of 

an omitted variable problem with the regression.  Other reasons could be that the 

underlying sample is not a good representation of the population.  The magnitude of the 

dummy contract variable is very small with only an approximate eight percentage 

difference between contract year players and non contract year players.  Eight percent 

points is hard to rationalize for a standardized performance index, RPI that has a standard 

deviation is 5.64 units.  Eight percentage points is approx 18 one hundredths of a 

standard deviation away from the mean value.  This value represents a relatively small 

change in player performance for contract year players. 

 To perhaps control for the omitted variables in equation (2), equation (3) 

represents a 2SLS regression with the inclusion of a dummy variable for all teams with 

the constant term being used to capture players who were traded during the season.  

There are no significant differences between these two equations as no sign changes 

occur and no large magnitude changes occur in the beta coefficients.  Our key contract 

dummy variable remains counterintuitive in nature and of small magnitude.  The salary 

variable does continue to have a fairly high significant value along with ‘minuts’.  An 

argument could be stated that teams give players with higher salaries more minutes not 

 



 
only because they perform better, but also to be given the opportunity to get a return on 

their investment.  In order to deal with this we can provide an interaction term between 

the two variables to induce that the premium associated with a higher salary depends on 

the amount of minutes played. 

 Equation (4) enters interaction terms between salary and minutes, and between 

salary and experience.  The results are very similar to equation (3).  The interaction terms 

by themselves are significant, and cause an approximate one point positive increase in the 

dependent variable.  Salary and minutes are independently significant, and the magnitude 

of the interaction term is between those two variables independently.  The interaction 

term suggests that the premium gained from salary is dependent upon the amount of 

minutes that a player plays.  From a management perspective this makes logical sense as 

having a high paid player on your roster only pays off if he plays.  The salary and 

experience interaction term would seem to be significant because the NBA pay scale is 

dependent on the number of years in the league.  There are league maximums, 

minimums, and special contract clauses enacted based upon years experience. 

Equation (5) introduces fixed effects to capture any unobservable characteristics 

which a cross section might have.  What stands out from this result is that the only 

significant change from previous regressions is the addition of another significant 

variable, ‘d_rook’.  This is the first occurrence of any relative significance of this 

variable; it also possesses the correct theoretical sign.  We would suppose that rookies 

would have a lower RPI on average.  ‘d_rook’, is significant at the five percent level, and 

its magnitude is not overwhelmingly large.  Our main variable, ‘d_contract’, is still 

significant, but the sign does not agree with our hypothesis.  We will add one more factor 

 



 
to control for in order to test for any misspecification being shown from the negative sign 

on our main variable. 

 Equation (6) represents the final equation, properly specified due to the 

reoccurring problems in previous equations with year dummy variables.  It takes on the 

form: 

 RPIt = β0 + β1twinpct + β2tage + β3tage²+ β4texperience + β5texperience² + β6tlog  

  (salary) + β7tlog (minutes) + β8tlog (ctysz) + β9tcontractyear +   

  β10tyearsonteam + β11twinpct + β12tlog (salary)*experience + β13tlog  

  (salary)*log (minutes) + β14tcontractyear + β15trookie. 

This equation contains some very significant t-values for the variables, minutes, age, 

experience, age squared, contract year, years on current team, and rookie year.  

Furthermore, winning percentage is significant at the ten percent significance level.  The 

dummy variable for contract remains to have a negative sign, and it has been consistently 

negative and significant throughout all the regressions.  From a statistical standpoint it is 

hard to refute the evidence that players perform at a slightly lower level during the final 

year of their contract when controlling for all the included variables. 

 The other variables that are significant have a very reasonable backing.  ‘Minuts’ 

should clearly be positive because as minutes increase so does the opportunity to 

perform.  Age is initially positive, implying that the initial increase in a player’s age 

increases their RPI by approximately one point and a half.  The increasing returns to age 

quickly diminish as a result of the age squared variable being negative and significant.  

Experience also has a positive effect initially, but its squared term has an increasing 

effect on RPI.  The significance of the squared term is not statistically important, yet the 

 



 
magnitude is positively small.  Experience is very well likely to have an increasing return 

to RPI that is incremental in small amounts but may be significant over the accumulation 

of seasons. 

 Likewise, specialized experience on a current team shows to have a positive 

significant effect on RPI.  Each year of experience on a team looks to raise RPI by .13 

points.  Winning percentage has a mildly significant decreasing effect on RPI.  The 

marginal significance of this variable could be the result of biased standard errors.  In a 

situation with a team with a higher relative league winning percentage, it is conceivable 

that winning percentage could have a negative effect on RPI per player for that specific 

team.  In a team setting such as basketball, the need to have production out of every 

player is important in having a winning team.  Having a “star” player that dominates the 

team production usually means that a team is more easy to defend, resulting in a lower 

team winning percentage. 

 The rookie dummy variable is significant and takes on a negative coefficient.  

This seems very intuitive, as rookies have no NBA playing experience and need to 

acclimate to the increased pace of professional basketball relative to college.  The 

magnitude of the dummy variable is high at approximately twelve percent, which is 

equivalent to 1.8 points of the mean. 

 

 

 



 
 

CHAPTER SIX 

Conclusion 

There is no doubt that the competition aspect of the NBA drives the performance 

of each individual.  When individual fiscal incentives are introduced, there has to be 

concern that the individual becomes competitive with their own past performance in an 

effort to increase pay.  The aim of this paper was to show evidence that players perform 

not only against other teams and players but also against their past performance in an 

effort to obtain higher pay checks.  We aimed to find that as a result of their own 

competition, players intentionally performed at a higher standard during their contract 

year because of the desire to “cash in” during contract renegotiations.  The statistical 

results represented by our regressions found the complete opposite result, namely, that 

players perform at a sub par level during their contract year.  On average contract year 

players in our sample performed at one point below the mean RPI, and .6 points below 

the median.  The result is that the labor market within the NBA is operating in a efficient 

manner with respect to player performance.   

A few points need to be stated before conclusively declaring that players cannot 

handle the pressure of contract year performance.  First, there is no clear definable way to 

measure a player’s effort or ability, no matter how many statistical mechanisms we can 

think of.  The inability to measure our dependent variable: effort, increases the possibility 

of measurement error that can cause bias if systematically linked to one or more of the 

explanatory variables (Wooldridge 2006, 320).  The formula for RPI does not penalize a 

 



 
player for relaxing on the defense end, but does reward the player for making defensive 

contributions.  This flaw in the formula will not be evident in any of our regressions. 

We also might have an instance of an endogenous sample selection.  While our 

cut off for sample selection is based upon an explanatory variable (minutes), an argument 

can be made that the probability of being a member of our sample increases without 

independence of the error term.  This is due to the basic generational theorem in action 

that underperforming players be released continually after each season.  It is unclear 

whether the time period of five years fully allows for any generational elimination to 

occur, but it is certainly possible and could be a means for provided biased estimators. 

Developing a model with all the possible explanatory variables for RPI is also a 

cumbersome process.  Our regression has no direct medium to measure player ability, 

desire, or attitude about performance.  These unobservable variables could certainly have 

a significant effect on any regression explaining NBA player performance.  In fact basic 

econometrics teaches that an omitted variable can cause a problem if correlated with an 

involved variable. 

Future research could possibly involve a larger sample size of players, a variable 

of ability, or even perhaps a variable representing the ability of teammates.  A suggestion 

for future research would be to use a dummy year variable representing a season after 

which a player changed his contract due to renegotiation or a new contract.  We would 

expect the coefficient on this variable to be negative; representing a player’s decline in 

performance after a new contract is in hand.  The only regression problem would be 

deciphering the difference in performance of contract year players, and player’s 

renegotiating their contract.  

 



 
Another suggestion would be to include a variable representing the amount of 

time left on a player’s contract.  We would expect a player’s performance to accelerate as 

the years left on a contract expire.  A study such as this would require a larger sample 

size to dilute a bias of including too many younger players having an increase of 

performance because of youth. 

There also remain some unanswered questions as a result of our findings.  Closer 

examination is required to make sense of why there is a large jump in the R-squared 

variable with the inclusion of cross section fixed effects.  We must treat this basic 2SLS 

regression as what it is, basic.  Even though statistically the dummy contract year variable 

was consistently insignificant and negative in magnitude throughout all regressions, we 

would only go as far as to say that players perform at roughly the same level of 

performance during their contract year.  In any instance these results show that NBA 

players do not follow the general shirking model.   
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TABLE 3 
REGRESSION RESULTS 

Equation 
Variable (1) (2) (3) (4) (5) (6) 
       
C 15.5168** 13.54187* 10.834 15.566 35.217*** 16.848*** 
 (.36) (6.99) (8.07) (8.75) (7.84) (.66) 
LOG(SAL)*LOG(MINUTS)    1.124*** 0.318 0.349 
    (0.340) (0.360) (0.370) 
LOG(MINUTS)  4.243*** 4.153*** 2.800*** 2.736*** 2.724*** 
  (6.990) (0.375) (0.565) (0.505) (0.576) 
LOG(SAL)*(EXPER)    0.107*** -0.077 -0.076 
    (0.013) (0.048) (0.048) 
AGE  0.197 0.375 0.105 4.257*** 1.499*** 
  (0.535) (0.635) (0.643) (0.733) (0.262) 
EXPER  0.232 0.028 -0.043 1.084*** 4.667*** 
  (0.194) (0.245) (0.283) (0.311) (0.800) 
AGE²  -0.019** -0.022** -0.016 -0.097*** -0.098*** 
  (0.010) (0.011) (0.011) (0.016) (0.016) 
EXPER²  0.035** 0.047** 0.034*** 0.003 0.006 
  (0.011) (0.014) (0.013) (0.014) (0.014) 
LOG(SAL)  2.188 2.394*** 1.068*** 0.123 0.124 
  (0.094) (0.121) (0.292) (0.330) (0.328) 
D_CONTRACT -3.359** -0.893** -0.763** -1.036*** -0.680*** -0.716*** 
 (1.073) (0.298) (0.287) (0.294) (0.225) (0.240) 
LOG(CTYSZ)  -0.01 0.06 -0.01 0.11 0.16 
  (0.160) (0.199) (0.204) (0.209) (0.184) 
YRCURTM  0.549** 0.588*** 0.536*** 0.133** 0.138** 
  (0.085) (0.099) (0.100) (0.062) (0.063) 
WINPCT?  1.258** 0.256 -0.446 -1.471* -1.480* 
  (0.423) (1.246) (1.264) (0.799) (0.820) 
D_ROOK?  -1.241* -0.746 -1.777*** -0.962** -1.222*** 
  (0.448) (0.464) (0.369) (0.408) (0.300) 
D_2001      3.72*** 
      (0.860) 
D_2002      2.51*** 
      (0.610) 
D_2003      1.71*** 
      (.440) 
D_2004      1.51*** 
      (.200) 
Team Dummy Variables No No Yes Yes Yes Yes 
Cross-Section F.E. No No No No Yes Yes 
Year Dummy Variables No No No No No Yes 
R squared 0.045 0.612 0.651 0.662 0.896 0.898 
Adjusted R-squared 0.043 0.605 0.626 0.636 0.857 0.859 
*** significant at 1%, ** significant at 5%, * significant at 10% 
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TABLE 4 
TEAM DUMMY VARIABLE RESULTS 

 Equation 
Team Variable (3) (4) (5) (6) 
         
ATL? 1.34 1.53 1.59 1.53 1.92 1.99 2.04 2.06 
BOS? -0.12 -0.12 0.07 0.06 -1.13 -5.74 -1.17 -9.53 
CHA? 1.92 1.28 1.96 1.31 0.94 0.61 0.80 0.53 
CHI? -1.84 -2.56 -1.68 -2.25 0.78 1.25 0.85 1.40 
CLE? -1.73 -1.78 -1.59 -1.60 -0.38 -0.52 -0.37 -0.53 
DAL? 0.53 0.67 0.68 0.83 -1.25 -3.21 -1.16 -3.19 
DEN? 2.08 1.82 2.19 1.94 0.35 0.28 0.30 0.24 
DET? 0.81 1.53 0.94 1.66 0.32 0.32 0.34 0.34 
GS? -0.23 -0.30 -0.17 -0.23 0.12 0.10 0.27 0.24 
HOU? 0.85 2.23 1.00 2.62 0.33 0.33 0.29 0.28 
IND? 1.33 1.40 1.63 1.72 1.48 0.76 1.57 0.81 
LAC? 2.05 1.76 2.12 2.19 0.82 0.84 0.79 0.76 
LAL? -0.02 -0.02 0.15 0.19 -0.98 -1.08 -1.00 -1.05 
MEM? -0.54 -0.76 -0.25 -0.35 -1.47 -1.41 -1.53 -1.45 
MIA? -0.03 -0.07 -0.21 -0.59 -1.77 -2.35 -1.62 -2.09 
MIL? -0.53 -0.77 -0.47 -0.68 -0.29 -0.70 -0.29 -0.63 
MIN? 0.80 0.74 0.92 0.81 -1.06 -1.57 -1.11 -1.62 
NJ? 0.91 0.88 1.01 0.91 0.98 1.07 1.20 1.34 
NO? 2.19 3.55 2.25 3.74 1.56 2.84 1.66 3.00 
NY? -0.60 -0.48 -0.43 -0.33 -1.27 -1.52 -1.43 -1.83 
ORL? 1.66 2.63 1.56 2.23 1.75 2.03 1.79 1.97 
PHI? -0.28 -0.28 -0.26 -0.28 0.91 1.34 0.97 1.28 
PHO? 2.93 2.59 2.97 2.98 0.88 1.77 0.83 1.73 
POR? -1.76 -2.00 -1.80 -2.13 -0.75 -1.17 -0.85 -1.53 
SAC? 1.50 1.41 1.66 1.45 1.46 2.54 1.62 2.64 
SA? -0.23 -0.23 -0.15 -0.15 -2.25 -4.35 -2.19 -3.97 
SEA? -0.25 -0.25 -0.18 -0.17 1.71 3.15 1.66 2.64 
TOR? 0.32 0.34 0.50 0.47 0.04 0.06 -0.03 -0.05 
UTA? 2.77 1.87 2.97 2.01 1.98 4.37 2.24 7.17 
WAS? 0.81 1.28 0.24 0.30 0.53 0.69 0.59 0.77 
Coefficients are in each left column of each equation, t-stats are in the right column.   
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TABLE 5 
CROSS SECTION COEFFICIENTS 

Cross Section Equation 
  (1) (2) 
Abdur-Rahim, S -0.345 -4.855 
Crawford, J -0.451 -7.731 
Marbury, S 0.770 0.633 
Randolph, Z -0.154 -4.667 
Walker, A -3.655 -4.833 
Allen, R 1.139 -3.305 
Alston, R -3.523 -0.722 
Anderson, D -1.847 3.007 
Armstrong, D 2.777 -0.342 
Artest, R 3.890 14.509 
Atkins, C 1.085 -0.912 
Baker, V -2.788 9.174 
Barry, B -2.088 -3.491 
Battier, S 1.971 7.851 
Bibby, M -0.263 7.900 
Billups, C -2.383 -5.328 
Bowen, B -0.341 -1.182 
Brand, E -0.351 9.076 
Brown, P 6.282 4.253 
Bryant, K 4.399 4.876 
Camby, M 5.057 -5.103 
Carter, V 4.100 5.291 
Cassell, S 2.256 2.169 
Chandler, T 9.621 13.834 
Cheaney, C -2.755 -5.916 
Claxton, S -5.856 -7.308 
Collins, J -1.523 6.549 
Curry, E -6.173 1.760 
Dampier, E -3.373 -6.493 
Davis, B -2.517 -4.312 
Davis, D 0.755 -1.258 
Davis, R 1.790 -1.250 
Duncan, T -3.733 -9.283 
Finley, M 11.521 10.539 
Fisher, D 1.223 1.349 
Francis, S -4.802 -3.765 
Garnett, K 1.433 5.002 
Gasol, P 11.540 3.431 
Grant, B 6.702 9.282 
Hamilton, R -0.954 -1.594 
Harpring, M -1.673 -0.880 
Harrington, A -2.326 0.303 
Hassell, T -5.375 -13.821 
Horry, R -6.098 -0.758 
Howard, J -0.438 -2.770 
Hughes, L -2.255 -5.564 
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TABLE 5 (continued) 
CROSS SECTION COEFFICIENTS 

Cross Section Equation 
  (1) (2) 
Hunter, L -2.396 -8.001 
Ilgauskas, Z -3.076 -1.671 
Iverson, A 0.120 -1.576 
Jackson, S 3.089 1.256 
Jamison, A -5.993 -12.460 
Jefferson, R 1.387 4.050 
Johnson, J 1.283 3.635 
Jones, E -2.886 -3.156 
Kidd, J 4.362 6.474 
Kirilenko, A 4.055 0.483 
Knight, B -0.472 -8.170 
Kukoc, T -2.707 -0.617 
Lafrentz, R 1.560 -2.401 
Leonard, V -0.144 2.677 
Lewis, R -4.056 -7.310 
Lue, T -3.098 -8.645 
Maggette, C -6.981 -6.961 
Magloire, J -1.803 -3.797 
Marion, S -2.029 2.387 
Marshall, D 5.794 6.605 
Martin, K -0.182 -3.608 
Mason, D 1.868 9.009 
McGrady, T -2.903 4.355 
McInnis, J 3.856 -5.360 
McKie, A -4.604 -3.458 
Miles, D -4.289 -4.930 
Miller, A -4.112 -7.970 
Miller, B 2.051 8.476 
Miller, M 3.554 6.234 
Mobley, C -1.694 -2.773 
Murphy, T -1.284 4.251 
Mutumbo, D -0.334 2.068 
Nash, S 9.555 14.806 
Nesterovic, R 5.196 6.255 
Nowitzki, D -1.693 1.090 
O'Neal, J 9.222 6.281 
O'Neal, S 1.139 -9.007 
Odom, L 10.899 2.899 
Olowakandi, M 2.251 0.225 
Parker, T -2.232 3.399 
Payton, G 1.531 -1.579 
Peterson, M 7.094 3.080 
Pierce, P -3.305 3.913 
Posey, J 5.508 5.515 
Radmanovic, V -2.766 0.883 
Ratliff, T -4.843 -2.251 
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TABLE 5 (continued) 
CROSS SECTION COEFFICIENTS 

Cross Section Equation 
  (1) (2) 
Redd, M -1.021 -0.696 
Richardson, J 0.020 1.679 
Richardson, Q 0.002 -0.395 
Robinson, C -5.029 -6.151 
Rose, J 4.710 2.583 
Simmons, B -2.211 -5.672 
Smith, J -3.352 -0.836 
Snow, E -3.371 -8.618 
Stackhouse, J -3.920 -3.696 
Stojakovic, P -1.706 -4.276 
Stoudamire, D -1.575 -8.945 
Szcerbiak, W -0.744 -0.374 
Terry, J 0.619 4.300 
Thomas, K -0.579 2.932 
Thomas, Ku -1.197 2.374 
Thomas, T 3.288 6.419 
Tinsley, J -5.230 -8.854 
Turkoglu, H -1.610 6.414 
Van Exel, N -4.860 -3.248 
Van Horn, K -0.487 -1.929 
Wallace, B -1.423 0.436 
Wallace, R 3.846 4.925 
Webber, C 1.437 -1.076 
Wells, B 5.859 -1.263 
Wesley, D -1.573 1.263 
Williams, E -1.839 -0.478 
Williams, J -3.624 -0.513 
Wright, L 0.249 5.862 
Arenas, G -2.123 -3.710 
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