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Abstract 
 
 In Major League Baseball, long-term contracts which guarantee players’ salaries, 
regardless of the players’ level of play, are commonplace. This gives rise to a potential principal-
agent problem, where the player, upon signing a long-term contract, is incentivized to behave 
opportunistically and reduce effort. This would cause players to play below expectations, or 
“shirk”. Major League Baseball teams have responded to this incentive by offering award bonus 
clauses in some long-term contracts, which are aimed to incentivize a high level of play and/or 
increased playing time. The focus of this paper is to establish the level of shirking that occurs in 
long-term contracts, and then to examine how effective these award bonus clauses are at 
reducing shirking. This paper also estimates and controls for the likelihood that each player will 
retire after a given contract. Using contract, award bonus, and injury data from Baseball 
Prospectus Legacy and Spotrac, as well as projections for each player’s expected performance 
from The Baseball Guru and actual performance from the Lahman Baseball Database, I do not 
find significant evidence that players’ shirking behavior changes throughout a contract. I find 
that increased time on the disabled list (where players go when injured) increases shirking, and 
that the presence of cash award bonuses decreases the time that a player spends on the disabled 
list. This suggests that the presence of cash bonuses may decrease shirking indirectly, but the 
effects of cash bonuses on shirking are still insignificant when controls for disabled list stints are 
taken out of the regression of shirking on cash bonuses. Overall, I am unable to reject the 
hypothesis that players’ shirking behavior in a contract changes when given award bonuses, 
more guaranteed years in a contract, or a higher likelihood of retirement. This may suggest that 
award bonuses are ineffective at combating any incentive to shirk. 
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Introduction: 

 Major League Baseball (MLB) teams and players commonly negotiate multi-year 

contracts that guarantee the players tens, or sometimes hundreds, of millions of dollars. 

Economic theory tells us that once the employee (player) signs a multi-year contract with 

guaranteed money, that player then has an incentive to behave opportunistically and decrease 

effort (Maxcy, Fort, and Krautmann, 2002). Alchian and Demsetz (1972) call this behavior 

“shirking”, as part of the principal-agent problem. However, incentives after signing may be 

aligned if the employer rewards employees in proportion to productivity (Alchian and Demsetz, 

1972). Following this reasoning, MLB teams commonly add award bonus clauses to many 

employment contracts, usually in which players are awarded lump sums of money for reaching 

certain performance or playing time milestones. Typical examples of award bonuses include a 

team awarding a player $250,000 for winning the league’s Most Valuable Player, or $75,000 for 

pitching at least 150 innings in a season. Teams also may offer option awards, an example of 

which would be that a player gains an extra guaranteed year on his contract for reaching a certain 

number of games played or innings pitched. Option awards more commonly incentivize 

increased playing time, whereas cash awards more commonly award performance. 

The size of these award bonuses in a contract can vary considerably from player to 

player, but usually only accounts for a small percentage of a player’s total potential 

compensation. However, since MLB teams can have up to 40 active major league contracts at 

any given time, MLB teams may agree to potentially spend several millions of dollars each year 

on these bonuses between all of their players, all in an effort to reduce shirking. But is this 

significant potential outlay of money worth it for team owners? Moreover, are award bonuses 

that typically pale in comparison to the guaranteed money in the total contract value effective at 



 5 

inducing expected effort? Prendergast (1999) states that there is evidence of significant positive 

results from contracts that pay based on performance. However, these results remain untested in 

the MLB, a workplace where all employees are paid salaries well in excess of the average 

worker’s salary, and bonuses are typically a small fraction of annual contract value. 

This paper seeks to be the first to quantitatively examine the effectiveness of award 

bonuses in MLB long-term contracts. The goal of this paper is to determine if adding award 

bonuses to long-term contracts is effective in negating the incentive for MLB players to shirk. If 

effective, these clauses would make employees perform more closely to expectations. These 

results are most applicable to labor markets with high salaries that also pay bonuses in proportion 

to performance, like finance and medicine. 

 

Literature Review: 

There is extensive literature on shirking in Major League Baseball (MLB), which became 

an important issue with the establishment of free agency in baseball in 1976 through the Basic 

Agreement. The Basic Agreement ended the “reserve era” in baseball by transferring the rights 

to a player’s services from the team owner to the player himself after 6 years of service, thus 

allowing for contract negotiations which created long-term contracts (LTCs) in baseball (Lehn, 

1982). In a seminal paper on productivity in long-term MLB contracts, Lehn (1982) examined 

how the creation of free agency through the Basic Agreement impacted players’ time spent on 

the disabled list (DL). Lehn (1982) finds that players spent around 31 percent more days on the 

DL after the Basic Agreement, and that players are more likely to spend time on the DL as they 

gain guaranteed years in their contract.  
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However, Marburger (2003) claims that the shift of ownership of rights from team 

owners to players should not affect player’s propensities to shirk because players in the reserve 

clause era were exploited by team owners, and therefore had incentives to shirk as well. 

Marburger (2003) compares performances of players of similar talent from before and after the 

Basic Agreement and his results suggest that players do not shirk in either situation. However, 

Marburger (2003) does note that the results do not refute the shirking hypothesis. Additionally, 

Marburger (2003) notes that some contracts contain clauses requiring a player to maintain an 

acceptable weight in order to keep him in shape. These are most likely negative reinforcement 

clauses in which players’ salaries are reduced if they gain too much weight. In contrast, I will be 

examining the effectiveness of more common, positive reinforcement clauses tied to 

performance and playing time. 

Though Lehn’s (1982) finding shows that players are willing to engage in a moral hazard 

and reduce their productivity through decreased playing time given increased job security, it does 

not analyze players’ changes in performance. One might argue that spending more time on the 

DL could be a result of reduced willingness to play through injury and increased caution, not 

necessarily a result of reduced effort. On the other hand, reduced effort may result in less care for 

one’s health, which would result in more time spent on the DL. Regardless, effort can be more 

directly tracked with performance. Krautmann (1990) first examined possible reduction in effort 

after signing a contract by comparing a player’s productivities in the years just before and just 

after signing to their average previous productivity. Krautmann’s (1990) findings do not support 

the shirking hypothesis, showing that only 1.8 percent of players in his sample performed below 

average after signing a long-term contract. Krautmann (1990) does not use a regression and 

separately compares a player’s productivity in two years, which can have significant variance in 
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relation to mean productivity. This left significant room for improvement in the methodology of 

testing the shirking hypothesis, which is why Krautmann revisited this topic multiple times 

(Maxcy, Fort, and Krautmann, 2002; Krautmann and Donley, 2009; Krautmann and Solow, 

2009)  

Krautmann’s first revisit is in Maxcy et al.’s (2002) paper, in which the authors examine 

shirking by including both players near contract negotiation and players not near negotiation to 

test if performance deviates in the first year after signing a contract. The authors also update the 

method of calculating expected performance by using a 3-year moving average of past 

performance instead of Krautmann’s (1990) original method of using mean career performance. 

In line with Krautmann’s (1990) results, Maxcy et al. (2002) do not find significant evidence of 

shirking. The authors of this paper only find that pitchers spend more time on the DL the year 

after signing an LTC, which is useful for my paper because it shows that pitchers and hitters may 

respond differently to increased job security. In this paper, the authors actually use their results, 

which do not show shirking, to argue that incentives that already exist in MLB contracts are 

successful in keeping players from acting opportunistically. A shortfall in this paper is that the 

authors do not actually use any bonus or incentive data to establish any type of casual 

relationship to provide evidence of these claims. However, Maxcy et al.’s (2002) hypothesis that 

incentive mechanisms are effective motivates my use of award bonus data to examine the 

effectiveness of performance and service bonuses and their effects on shirking.  

Krautmann and Donley (2009) again build on previous literature by revisiting 

Krautmann’s (1990) original shirking topic but introduce the method of comparing a player’s 

realized vs. expected marginal revenue product (MRP) instead of realized vs. expected 

performance. A player’s performance is obviously tied to their MRP, but Krautmann and Donley 
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(2009) find differing results between comparisons of performance and MRP after signing a long-

term contract. Krautmann and Donley (2009) find insignificant results in their attempts to prove 

the shirking hypothesis in a traditional, performance-based way. However, when the authors 

estimate a player’s MRP before and after signing an LTC, they find that a player’s MRP 

decreases significantly with increased job security, evidence in strong support of the shirking 

hypothesis. The authors estimate that players signing LTCs produce almost $5 million less in 

MRP than expected, which is a sizeable portion of any player’s salary and a team’s total payroll 

and revenue. Another important takeaway from Krautmann and Donley’s (2009) paper is that it 

continues the sentiment showing that shirking is sensitive to and dependent on methodology, as 

pointed out by Krautmann and Solow (2009). 

Krautmann and Solow (2009) offer another take on examining shirking in the MLB – 

they attempt to isolate the effect of signing an LTC on performance for players who are not 

likely to sign another contract. Krautmann and Solow (2009) reason that players who have just 

signed an LTC with a high likelihood of signing another LTC in the future are disincentivized to 

shirk, as their current performance will be used in subsequent contract negotiations. The authors 

hypothesize that this disincentive should offset the usual incentive to shirk from guaranteed 

money. On the other hand, Krautmann and Solow (2009) reason that players that just signed an 

LTC with a low likelihood of signing another necessarily have an incentive to shirk, since they 

will not need to negotiate another LTC after their current contract expires. Krautmann and Solow 

(2009) estimate the probability of retirement for all players in their sample and add it as an 

independent variable to their shirking regression to capture the effect of increased likelihood of 

retirement on shirking. The authors find small but statistically significant evidence of shirking at 

the beginning of LTCs and find large and significant evidence that increased retirement 



 9 

probability increases shirking, which is consistent with their hypothesis. The methods used by 

Krautmann and Solow (2009) motivate both my hypothesis that shirking incentives do exist and 

my method of comparing the differences in performance for players of various retirement 

likelihoods. 

What is also important about Krautmann and Solow’s (2009) results is that they conclude 

that their typical shirking coefficient is small not because players are not incentivized to shirk, 

but because the large incentive to shirk is negated by a similarly sized incentive to play to 

expectations for future contract negotiations. The authors are able to conclude this due to their 

significant shirking results for players with low chances of signing another contract. These 

results offer some explanation as to why the previous literature mentioned above finds mixed 

results of shirking – authors were pooling players of all retirement likelihoods together. 

Krautmann and Solow’s (2009) results motivate my hypothesis that players with high retirement 

likelihoods will shirk but will reduce shirking behavior when given potential award bonuses. 

My hypothesis that monetary incentives can be effective tools to increase the effort of 

professional athletes is backed by the results of Ehrenberg and Bognanno (1990). In their paper 

examining the effect of tournament prize money on professional golfer’s scores, Ehrenberg and 

Bognanno (1990) find that players’ performance has a significant positive relationship with the 

total money given out in a golf tournament, suggesting that even elite athletes with relatively 

high career earnings vary their effort in line with marginal increases in potential compensation. 

These results are useful in motivating my hypothesis that award bonuses that marginally increase 

potential earnings for MLB players reduce the incentive to shirk. 

As clearly seen by the results of the literature involving shirking and player performance 

before and after signing an LTC, there is no general consensus on the topic. Some of the reasons 
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why the topic is ongoing may be due to the various different types of methodologies employed, a 

general lack of robustness in controlling for outside factors and measuring performance, or the 

lack of hard evidence that added incentives, like award bonuses, are stopping players from 

shirking. My paper will use expert forecasts of player performance to accurately compare 

realized and expected performance and combine robust methods from previous literature. My 

paper will also aim to provide a definitive answer to Maxcy et al.’s (2002) hypothesis that 

performance incentive clauses are effective in mitigating the incentive to shirk. 

 

Data Description: 

 I collect cross-sectional data on all MLB players’ current age, current team, previous 

team, current team’s winning percentage from the year prior, position, contract value (in USD), 

contract years, year signed, expected performance, and actual performance from 2006-2018. I 

then collect data on award bonuses (in USD), days spent on the disabled list (DL) and day-to-day 

(DTD) placement during both the regular season and camp training for MLB players with long 

term contracts for the same period. A player will enter DTD placement when they need to miss a 

few games due to injury, but the injury is not serious enough to warrant missing 10-15 days (the 

minimum DL stint length). I collect players’ age, contract value, contract years and position from 

Baseball Prospectus Legacy. I manually collect award bonus data and data for days spent on the 

DL and/or DTD placement in each year of the contract and the year before signing for players 

with LTCs by searching each player’s “card” in both Baseball Prospectus Legacy and Spotrac. 

Within those data sources, I collect the player’s DL and DTD statistics and examine written 

bullet points for the relevant contract to collect award bonus data. Player performance projection 

data for all seasons comes from The Baseball Guru and realized player performance data comes 
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from the Lahman Database, created by Sean Lahman. The long-term contract data (year signed, 

years of contract, contract value, award bonuses) are originally inputted into one row for each 

contract, but additional rows are created until each contract has as many rows as years of the 

contract, and the contract values and award bonuses are added to create my full set of player-year 

observations, which also removes players with short term contracts.  

My contract dataset originally consisted of 1209 different players and 2073 contracts, but 

it included 722 Minor League contracts, which were dropped. With the Minor League contracts 

dropped, my dataset has 1350 MLB contracts from 853 different MLB players. It is important to 

note that my sample only includes players who became free agents before signing an LTC, not 

players who signed a long-term extension with the same team. Out of the 1351 contracts, 229 are 

long-term, where long-term is defined as 3 years or more in length. There are 115 long-term 

contracts for batters and 114 long-term contracts for pitchers, with an average contract length of 

4.14 years, which would create approximately 948 player-year observations if all players had 

completed their contracts and had full data for each year. However, my final dataset consists of 

641 player-year observations after drops for the following reasons: some players do not serve the 

entirety of their contracts (early retirement, released by the team, etc.), and not all players have 

projections for each year (e.g. an international player in his first MLB contract). Ultimately, each 

player-year observation with age, contract, and injury data is merged with each player-year 

expected performance, realized performance, and each player’s team’s winning percentage in the 

previous year. The expected and realized performance variables that I use are on-base plus 

slugging percentage (OPS) for batters and earned-run average (ERA) for pitchers, as they are 

both statistics that are commonly recognized as the most comprehensive view of a batter’s and 

pitcher’s performance, respectively.  
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Summary statistics involving contract, DL, and performance data are shown in Table 1 

below, as well as histograms of the potential bonuses and total contact values. The mean values 

for shirking for pitchers and batters are both above 0 (column 3 rows 19-20), showing evidence 

that, generally, players in LTCs exhibit shirking behavior. Some observations for DL days in the 

year before signing are missing due to international players signing their first MLB contract and 

having no previous DL statistics. Average total contract values are around $58,500,000 (row 4, 

column 3) with average length 4.14 years (row 3, column 3), giving an average yearly salary of 

around $14,124,000. This average salary is likely higher than the general average MLB salary 

because players signed to LTCs are typically above-average performers. The mean value of 

potential cash bonuses is $488,000 (row 5, column 3), but that includes values of 0 for players 

who do not have cash bonus clauses. For players with cash bonuses, the average cash bonus is 

$998,000 and the average yearly salary is $12,396,000, which means that cash bonuses average 

around 8% of total annual compensation for MLB players with cash bonus clauses. No award 

bonus exceeds $3,000,000 per year (row 5, column 6).  

Observing the mean values of the DL days in the year before signing and in each year 

after signing the contract (rows 6-14, column 3), it seems that players spend more time on the 

DL after signing than before, as expected. Before estimating my main regression equations, I 

estimate a retirement likelihood logistic regression. The descriptive statistics for retirement 

likelihood are results are shown in Table 1 column 21, and the full results are shown in Table 2. 

Looking at the results in Table 2, age and performance in the year prior to signing an LTC have a 

statistically significant and positive effect on the likelihood of retiring after the completion of 

that contract for pitchers, and only performance in the year prior has a statistically significant 

effect on retirement likelihood for batters. 
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Table 1: Summary Statistics for Player Ages, Contract Values, Cash Bonuses, DL Stints, 
Actual and Expected Performance, Shirking, and Retirement Likelihood 

(1) Variable (2) Observations (3) Mean (4) Std. Dev. (5) Min (6) Max 

(1) Year Signed Contract 229 2011.843 3.904 2006 2018 

(2) Age 227 33.1 2.41 27 41 

(3) Years of Contract 228 4.140 1.638 3 13 

(4) Total Contract Value 228 58,700,035 54,618,894 1,920,000 330,000,000 

(5) Potential Bonuses 192 488,640 768,093 0 3,000,000 

(6) DL days year before 
signing 

215 15.07 24.25 0 147 

(7) DL days year 1 of 
contract 

227 25.001 35.119 0 169 

(8) DL days year 2 of 
contract 

209 39.507 51.915 0 245 

(9) DL days year 3 of 
contract 

184 39.522 54.287 0 226 

(10) DL days year 4 of 
contract 

87 30.724 46.134 0 183 

(11) DL days year 5 of 
contract 

36 54.861 57.067 0 195 

(12) DL days year 6 of 
contract 

17 40.000 57.101 0 186 

(13) DL days year 7 of 
contract 

7 25.714 34.238 0 85 

(14) DL days year 8 of 
contract 

3 3 5.196 0 9 

(15) Projected OPS 298 0.745 0.062 0.613 0.937 

(16) OPS 298 0.736 0.117 0.143 0.985 

(17) Projected ERA 240 4.12 0.62 1.89 5.78 

(18) ERA 241 4.22 1.73 0.74 18 

(19) Shirk (batters) 298 0.0089 0.01 -0.271 0.567 

(20) Shirk (pitchers) 240 0.11 1.64 -3.24 12.97 

(21) Probability of Last 
MLB Contract 

538 0.296 0.161 0.056 0.925 
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Figure 1: Histogram of Total Contract Values 

 
 

Figure 2: Histogram of Award Bonuses 
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Table 2: Retirement Likelihood Logistic Regression Results 

 (1) (2) 
VARIABLES lastmajor 

(pitchers) 
lastmajor 
(batters) 

   
(1) Days on DL -0.000812 -0.00726 
 (0.00636) (0.00449) 
(2) Ending Age 0.456*** 0.0325 
 (0.0843) (0.0621) 
(3) ERA in year 0.822***  
      prior (0.188)  
(4) OPS in year  2.919* 
      prior  (1.521) 
(5) Constant -18.95*** -3.016 
 (3.303) (2.085) 
   
Observations 240 298 

Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

Methodology: 

I test, for players who sign a long-term contract, whether the presence of award bonuses 

in the contract terms are successful in mitigating shirking behavior. I am specifically interested 

in the effect of awards bonuses in conjunction with two other variables. The first variable is 

shirking over the course of the contract, since Maxcy, Fort, and Krautmann (2002) have shown 

that players’ DL stints and playing time varies between the years just before and just after 

signing a contract. The second variable is retirement likelihood, since Krautmann and Solow 

(2009) have shown that players with high likelihoods of retirement exhibit shirking behavior. 

The first null hypothesis is that shirking follows a similar trend for players in LTCs regardless of 

the presence of award bonuses in the contract, and the alternative hypothesis is that players in 

LTCs with award bonuses will shirk less than those without award bonuses. My second null 

hypothesis is that players of high retirement likelihoods exhibit shirking behavior regardless of 
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award bonuses, and the alternative hypothesis is that players of high retirement likelihoods 

exhibit shirking behavior only when their contracts do not contain award bonuses.  

Before fully testing my hypotheses, I first estimate simple OLS regressions, which test 

my first hypothesis: 

(1)  shirki,t = a + B1awardsi + B2yrsleftt + B3problastmajori,t + B4lastyeari,t + B5dldaysi,t + 

B6teamwini,t-1 + ei,t 

(2)  dlyri,t = a + B1awardsi + B2yrsleftt + B3problastmajori,t + B4lastyeari,t + B5teamwini,t-1 + 

B6age i,t +  ei,t 

where shirki,t represents the deviation in performance for player i in year t, and dlyri,t  is 

measured as the number of days that player i spends on the DL in year t. In the results presented 

in the following section, each player’s expected performance used in the calculation of shirk 

comes from forecasts. Because these forecasts use performance from the previous three years as 

a factor to calculate expected performance for each year, a player who shirks early in their 

contract and keeps the same level of performance throughout the contract will have a lower 

measure of shirk towards the end of the contract. This would bias my results towards less 

evidence of shirking, with more bias towards the end of the contract. As discussed in the 

literature review, some studies have used an average of performance leading up to the signing of 

a contract to proxy for expected performance. In Appendix Tables 1-4A, I re-calculate shirk 

using the average performance in the 3 years prior to signing the contract as the expected 

performance in each year of the contract, then re-estimate equations (1) and (2) using that 

measure of shirk, called altshirk. The results using this alternative measure of shirk are largely 

the same, though there are is slightly more evidence of shirking. A full discussion of these results 

is found at the end of the Results section. 
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In all measurements of shirking, the performance statistics used are OPS for batters and 

ERA for pitchers. Since an OPS below expectations is evidence of shirking for batters, shirk is 

calculated as expected performance minus realized performance for batters. Since an ERA above 

expectations is evidence of shirking for pitchers, shirk is calculated as realized performance 

minus expected performance for pitchers. The variable awards will be a dummy indicating 

whether or not player i’s contract has award bonuses, and I expect the sign of B1 to be negative in 

all models since it should decrease the positive gap between expected and realized performance 

and it should decrease the number of days a player spends on the DL. The variable yrsleft is the 

number of guaranteed years left on a player’s contract. I expect its coefficient B2 to be positive in 

all equations since my hypothesis, motivated by Maxcy et al. (2002) and Krautmann and Solow 

(2009), is that more guaranteed years left on a contract increases the incentive to shirk, thereby 

increasing both the gap between expected and realized performance and the number of DL stints. 

The variable lastyeari,t is a dummy indicating if year t is player i’s last year of their 

contract. Since a player’s performance the year before negotiating a new contract is most likely 

given a higher weight, incentivizing players to play above expectations in the last year of their 

contract, I expect the coefficient on lastyear, B4, to be positive. The variable dldaysi,t will be the 

number of days player i spent on the disabled list in year t, and I expect its coefficient in 

equations (1) and (3), B5, to be positive, since missing playing time with injury or playing with 

injury should reduce performance relative to expectations.  

Since a player’s performance may be affected by the ability of his teammates, I control 

for team quality using player i’s team’s winning percentage in the year before signing using 

teamwini,t-1. Using current winning percentage would raise endogeneity concerns because a 

player’s performance affects current winning percentage. I expect teamwin’s coefficient in 
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equations (1) and (3), B6, to be negative, since a better team probably allows a player to play 

with less pressure and perform better. I am not certain what I expect the sign of teamwin’s 

coefficient in equations (2) and (4), B5, to be, since I am unsure how team quality affects DL 

stints. 

The variable problastmajori,t is an estimate of a player’s probability of retiring after his 

current contract using a logistic regression model that follows from the model estimated by 

Krautmann and Solow (2009). The results of this regression are shown above in Table 2. As 

done by Krautmann and Solow (2009), I define problastmajori,t to be a dummy variable that 

equals 1 if the contract signed by player i in time t is that player’s last Major League contract, 

and 0 otherwise. However, instead of estimating retirement likelihood for each year in the 

contract, I will estimate one likelihood for each contract that remains constant over the course of 

the contract. Krautmann and Solow’s (2009) method uses performance over the course of the 

contract to determine a player’s retirement likelihood, but performance is also used in the 

measure of shirk, so there may be endogeneity in their model. For that reason, I will use each 

player’s performance and days spent on the DL in the single year before signing in my retirement 

likelihood estimation and keep the same likelihood over the course of the contract. This should 

give the true ex-ante probability of retirement that Krautmann and Solow (2009) aim to estimate. 

This also allows me to include current DL stints in equations (1) and (3) since this retirement 

estimation uses a lagged measure of DL stints. When problastmajor is put into equations (1) 

through (4), I expect its coefficient B3 to be positive since Krautmann and Solow (2009) show 

that increased retirement likelihood increases shirking behavior. 

To directly test both of my hypotheses, I then build on equations (1) and (2) and use a 

difference-in-difference (DID) regression model, where the first difference is the change in 
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shirking depending on the years remaining in a player’s contract, and the second difference is 

whether a player’s contract has award bonuses. Another difference-in-difference model I am 

interested in is one where the first difference is the change in shirking depending on retirement 

likelihood, and the second difference is the presence of award bonuses. I combine both 

differences and estimate: 

(3)  shirki,t = a + B1awardsi + B2yrsleftt + B3problastmajori,t + B4lastyeari,t + B5dldaysi,t + 

B6teamwini,t-1 + B7(awardsi x yrsleftt) + B8(problastmajori,t x awards)i,t + ei,t 

(4)  dlyri,t = a + B1awardsi + B2yrsleftt + B3problastmajori,t + B4lastyeari,t + B5teamwini,t-1 + 

B6agei,t + B7(awardsi x yrsleftt) + B8(problastmajori,t x awards)i,t + ei,t 

(equation (3) is equivalent to (1) with interaction terms added in and equation (4) is equivalent to 

(2) with interaction terms added in). The equations (1) and (3) will be estimated separately for 

pitchers and batters, since shirk is measured differently between the two types of positions. Since 

DL stints are a statistic that pitchers and batter both have, equations (2) and (4) are run with 

pitchers and batters together. The first interaction term will test my first hypothesis, and I expect 

the coefficient, B7, to be negative and smaller in absolute value than B2 in equations (3) and (4), 

as this would imply that having award bonuses are effective in reducing shirking at all years in a 

contract. To test my second hypothesis, I will interact problastmajori,t with awardsi in equations 

(3) and (4). I expect its coefficient, B8, to be negative and smaller in absolute value than B3 in 

equations (3) and (4) since award bonuses should reduce shirking behavior for players at all 

retirement likelihoods. 

The variable problastmajor is created using a logistic regression, and the likelihood of 

retirement largely depends on a player’s age, performance, and injury history. So, similar to 

Krautmann and Solow (2009), I estimate the logistic regression: 
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(5) problastmajori,t = a + B1l.dldayst-1 + B2endingaget + B3l.performancet-1 + ei,t 

The variable l.dldayst-1 will be the number of days that player i spent on the DL in the season 

before signing. I expect the coefficient on l.dldays, B1, to be positive, as injury should increase 

retirement likelihood. The variable endingagei,t will be player i’s age at the end of the current 

contract, and I expect its coefficient, B2, to be positive since older age makes a player more likely 

to retire. The variable l.performancei,t-1 is player i’s performance in the year before signing. I 

expect its coefficient, B3, to be negative, since increased performance should reduce the 

likelihood that a player retires. As seen in Table 2 above, only the age variable fits my 

expectations, and is only significant for pitchers. Interestingly, performance in the year before 

signing has a positive relationship with retirement likelihood. This may be because players 

increase performance just before signing, maximally increasing effort because they are aware 

that they may not have to negotiate again after that year. 

 
Results: 
 
 Once each player-contract’s retirement likelihood is estimated, as shown in Table 2 

above, equations (1) and (2) are estimated. All regressions are estimated with robust standard 

errors, clustered by player. The results are shown in Table 3. Examining columns 1 and 2 row 2, 

years remaining in the contract does not have a statistically significant effect on shirking for 

players, regardless of whether shirking is measured through performance or DL stints. This 

suggests that players do not reduce effort based on the length of their contract. DL stints do 

affect shirking, with each extra day spent on the DL associated with an ERA about 0.01 runs 

higher than expectations for pitchers, and an OPS about .0006 points below expectations for 

batters (columns 1-2, row 4). While these point estimates are small in comparison to their 

standard deviations in shirk, the standard deviation for days on the DL is 41 days. Therefore, a 1 
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standard deviation increase in days on the DL increases shirking by about 0.5 for pitchers and 

0.025 for batters. This increase is roughly 1/3rd of a standard deviation of shirk for pitchers, and 

roughly 2½ standard deviations of shirk for batters, suggesting that DL stints can have a large 

impact on shirking, especially for batters. The presence of any type of cash award bonus does not 

have a statistically significant effect on shirking when measuring shirking through performance, 

which does not allow me to reject the first null hypothesis that the presence of award bonuses 

reduces shirking behavior.  

Table 3: Shirk Regressions with Cash Awards Dummy 

 (1) (2) (3) 
VARIABLES shirk 

(pitchers) 
shirk  

(batters) 
dlyr  
(all) 

    
(1) Cash Award 0.0943 5.96e-05 -6.479* 
 (0.167) (0.0114) (3.508) 
(2) Years Left 0.0252 0.00185 -2.080* 
 (0.0631) (0.00283) (1.085) 
(3) Last Year -0.0791 0.0291 -8.143 
 (0.289) (0.0185) (4.987) 
(4) Days on DL 0.0126*** 0.000600***  
 (0.00376) (0.000210)  
(5) Probability of -0.351 -0.0172 4.380 
      Last MLB Contract (0.408) (0.0647) (10.06) 
(6) Team Previous -1.456 0.0385 25.64 
      Performance (1.232) (0.0767) (27.09) 
(7) Constant 0.558 -0.0298 25.40 
 (0.708) (0.0509) (15.83) 
    
Observations 288 352 641 
R-squared 0.128 0.061 0.014 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

However, the presence of cash bonuses does have a negative and statistically significant 

effect on the number of days a player spends on the DL, reducing the number of days spent on 

the DL by more than 6 days per year (column 3 row 1). The standard deviation for DL days in 
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any year is approximately 41, so this estimate is also small, but may be noticeable over the 

course of an entire contract if a player consistently spends 6 more days on the DL in each year. 

This suggests that players do reduce downtime and make more of an effort to play when given a 

cash award bonus incentive. Intuitively, players have more control over the days that they spend 

on the DL than their performance relative to expectations, which may be the reason why there is 

only evidence in column 3. If cash award bonuses affect DL stints and DL stints affect shirking, 

then one might argue that cash bonuses do, in fact, affect shirking behavior in an indirect way. 

However, even when removing the control for DL stints in columns (1) and (2), the cash bonus 

dummy does not gain significance. Column 3 row 2 shows that players spend around 2 fewer 

days on the DL given another year in their contract. While this is small evidence against shirking 

behavior, this is mostly likely due to the fact that players are younger when they have more years 

left on their contract and are less likely to get injured. 

 Though the evidence of shirking is scarce in the first two regressions, we continue on and 

estimate equations (3) and (4) with the interaction terms to test both hypotheses. The results are 

shown in Table 4 below. The story remains largely the same, with no evidence that cash award 

bonuses, years remaining on a contract, or retirement likelihood affect shirking when measuring 

shirking using performance. In column 3 we can see that an increased retirement likelihood has a 

negative effect on DL stints, which is inconsistent with my second hypothesis, but the coefficient 

is not statistically significant. We also see that batters exhibit slightly more shirking behavior in 

the last year of their contract, but also spend a few less days on the DL (row 2 columns 2-3). The 

coefficient on the last year dummy is greater than 3 times the standard deviation of shirk for 

batters, showing that batters do significantly shirk more in the last year of their contract, which is 

inconsistent with my hypothesis. The negative coefficient on the last year dummy for DL days 
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(row 3 column 3) is only around 10% of a standard deviation in DL days, so it is a small effect, 

but also may be noticeable over the course of an entire contract. Since both the years left and 

retirement likelihood coefficients are negative (column 3, rows 2 & 6), which are both 

inconsistent with my hypothesis, both of the interaction terms between those two variables and 

the cash awards dummy are positive (column 3, rows 5 & 7). This is also inconsistent with my 

hypothesis. 

Table 4: Shirk Regressions with Cash Bonus Dummy and Interaction Terms 

 (1) (2) (3) 
VARIABLES shirk 

(pitchers) 
shirk 

(batters) 
dlyr 
(all) 

    
(1) Cash Awards 0.480 0.104 -41.80*** 
 (0.603) (0.0855) (11.04) 
(2) Years Left 0.0706 0.00370 -4.699*** 
 (0.0841) (0.00405) (1.192) 
(3) Last Year -0.0695 0.0304* -9.627* 
 (0.293) (0.0182) (4.917) 
(4) Days on DL 0.0127*** 0.000625***  
 (0.00377) (0.000210)  
(5) Cash Awards * -0.0992 -0.00195 4.244** 
      Years Left (0.101) (0.00538) (1.677) 
(6) Probability of Last MLB        -0.236 0.0462 -12.02 
      Contract (0.542) (0.0736) (13.11) 
(7) Cash Awards * -0.213 -0.158 39.71** 
      Probability of Last MLB (0.844) (0.143) (18.58) 
(8) Team Previous -1.400 0.0390 19.04 
      Performance (1.228) (0.0785) (26.62) 
(9) Constant 0.339 -0.0747 45.77*** 
 (0.806) (0.0581) (16.59) 
    
Observations 288 352 641 
R-squared 0.130 0.067 0.031 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

Alternatively, I also estimate equations (1) through (4) again, this time using a different 

awards bonus dummy: a dummy for the presence of an option award bonus. The results without 
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interactions are shown in Table 5, and results with interaction terms are shown in Table 6. The 

results remain largely the same as those seen in Tables 3 and 4 with one notable exception – the 

presence of an option award bonus has a positive effect on DL stints, though the p-value is 

greater than .20 (column 3 row 1).  

Table 5: Shirk Regressions with Option Awards Dummy 

 (1) (2)    (3) 
VARIABLES shirk 

(pitchers) 
shirk 

(batters) 
  dlyr  
  (all) 

    
(1) Option Awards 0.373 -0.0180 6.069 
 (0.274) (0.0174) (4.801) 
(2) Years Left -0.0330 0.000255 -2.306** 
 (0.0765) (0.00318) (1.103) 
(3) Last Year -0.110 0.0308 -8.628* 
 (0.295) (0.0187) (4.995) 
(4) Days on DL 0.0122*** 0.000619***  
 (0.00372) (0.000209)  
(5) Probability of -0.0917 0.00838 3.653 
      Last MLB Contract (0.538) (0.0684) (10.07) 
(6) Team Previous -1.504 0.0533 27.50 
      Performance (1.293) (0.0765) (26.74) 
(7) Constant 1.975 0.0219 21.71 
 (1.919) (0.0868) (15.68) 
    
Observations 288 352 641 
R-squared 0.139 0.068 0.012 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 
The sign of this coefficient is interesting because awarding an option bonus is almost always 

contingent upon playing time and therefore these bonuses are more targeted at increasing total 

playing time. However, we see that offering an option award is associated with 6 more days 

spent on the DL in each year of the contract. The intuition behind this effect is not 

straightforward. It may be the case that players with these option clauses are more concerned for 

their health and are more likely to go on the DL in order to prevent any possible injury from 

festering and severely limiting playing time. It is important to note that the clauses vary between 
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hitting total playing time milestones over the course of the contract in some cases, to hitting a 

milestone in just the last year or two of the contract in other cases. For that reason, I include a 

dummy equal to one in the last year of the contract and interact it with the option awards 

dummy.  

Table 6: Shirk Regressions with Option Awards Dummy and Interaction Terms 

 (1) (2) (3) 
VARIABLES shirk  

(pitchers) 
shirk 

(batters) 
dlyr 
(all) 

    
(1) Option Awards 0.840 0.0215 34.49 
 (1.814) (0.118) (23.60) 
(2) Years Left 0.0394 0.00452 -0.855 
 (0.0781) (0.00297) (1.159) 
(3) Last Year -0.0274 0.0512** -9.834* 
 (0.307) (0.0211) (5.242) 
(4) Days on DL 0.0122*** 0.000630***  
 (0.00353) (0.000209)  
(5) Option Awards * -0.377 -0.101** 5.527 
      Last Year (0.972) (0.0466) (13.70) 
(6) Option Awards * -0.120 -0.0134 -6.433** 
      Years Left (0.188) (0.00829) (2.594) 
(7) Probability of Last -0.370 -0.0268 5.395 
      MLB Contract (0.361) (0.0644) (10.01) 
(8) Option Awards * Probability -0.0553 0.0349 -17.08 
      of Last MLB Contract (2.287) (0.220) (36.52) 
(9) Team Previous Performance -1.664 0.0312 18.98 
 (1.254) (0.0789) (26.47) 
(10) Constant 0.589 -0.0300 20.82 
 (0.706) (0.0485) (15.55) 
    
Observations 288 352 641 
R-squared 0.139 0.085 0.029 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

  

We again see evidence that batters shirk more in the last year of their contract, (Table 6 

column 2, row 3) which is inconsistent with my hypothesis. In column 3 row 3 of both Tables 5 

and 6, we see that players reduce their days spent on the DL by 9-10 days in the last year of their 
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contract. As discussed before, this is a relatively small but notable difference. In column 3 row 6 

of Table 6, we see that, given an option bonus, players still spend less days on the DL in the last 

year of their contract, but the presence of an option bonus lowers players’ reduction in days on 

the DL. This is evidence that players with option bonuses spend more time on the DL, which is 

interesting to note for the same reasons as explained above. Increased DL stints still have a 

positive and statistically significant effect on shirking behavior, so one might argue that adding 

option award bonuses, on average, actually causes (in an indirect way) players to play below 

expectations, perhaps as a result of increased caution for their health over the long term. 

However, the net size of this effect is relatively small. If we take an option bonus’ (insignificant) 

effect on DL days from column 3 row 1 in Table 5, which is roughly 6 days, and multiply that by 

the effect that each extra day on the DL has on shirking (Table 5 row 4 columns 1-2), we see the 

effect on shirk is only 0.07 compared to a standard deviation of 1.64 for pitchers, and only 0.004 

for batters compared to a standard deviation of 0.01. 

I then re-estimate equations (1) – (4) using the alternative measure of shirk based on 3-

year average performance. The results are presented in the Appendix. Though the results are 

largely the same, Appendix Table A1 column 2 row 3 shows that batters shirk more in the last 

year of their contract, which is inconsistent with my hypothesis. Row 5 shows that batters shirk 

more given a higher retirement likelihood, which is consistent with my expectations and the 

point estimate is multiples of the standard deviation in shirk for batters. However, interaction 

term with retirement likelihood and cash awards is not significant, which does not allow me to 

reject my second null hypothesis (Table A2 row 7). 
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Discussion and Conclusion: 

This paper aims to take a set of disparate hypotheses, methods, and results from previous 

literature on shirking and provide conclusive evidence on whether the shirking incentive truly 

exists and whether employers can mitigate it. This paper is the first to empirically examine the 

effectiveness of incentive clauses in LTCs in the MLB. I find no evidence that players change 

shirking behavior in different years of their contracts, change shirking behavior given a higher 

likelihood of retirement after a given contract, or that cash bonuses or option bonuses have an 

effect on shirking, when shirking is measured with performance statistics. I do find that cash 

bonuses result in players spending less time on the DL, suggesting that players do try to play 

more when given a cash bonus. Though statistically insignificant, I also find that option bonuses 

result in players spending more time on the DL over the course of their contracts, except in the 

last year of the contract. The exact causes of these two differing results is subject to further 

examination.  

It may be the case that cash bonuses psychologically motivate players to get on the 

playing field, no matter the circumstance, in order to hit their performance milestones, while 

option bonuses motivate players to care more for their health over the long term and position 

themselves to maximize playing time over the course of the entire contract. It is also important to 

note that I am only examining players who were signed to long term contracts, and teams may 

favor signing players who they view as motivated enough to not shirk when they choose who 

they sign to LTCs (Maxcy et al., 2002). For that reason, there may be a selection bias in my 

sample that biases my results downwards, towards less evidence of shirking in general. 

In sum, team owners agree to potentially pay millions of dollars each year in award 

bonuses between all of their contracts, but there is no evidence that these bonuses effectively 
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serve their purpose of bringing employee performance closer to expectations. These results may 

be informative to employer policy in labor markets that pay bonuses which are both based on 

performance and make up a small percentage of guaranteed compensation. This is most 

prominently seen in the fields of technology, finance, and medicine. 
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Appendix: 

 

Table A1: Alternative (3-year average of prior performance)  
measure of Shirk with Cash Awards Dummy 

 (1) (2) (3) 
VARIABLES altshirk 

(pitchers) 
altshirk  
(batters) 

dlyr  
(all) 

    
(1) Cash Award 0.152 0.0120 -6.479* 
 (0.187) (0.0159) (3.508) 
(2) Years Left -0.113 0.000861 -2.080* 
 (0.0740) (0.00429) (1.085) 
(3) Last Year -0.100 0.0495*** -8.143 
 (0.273) (0.0183) (4.987) 
(4) Days on DL 0.0127*** 0.000639***  
 (0.00424) (0.000222)  
(5) Probability of -0.355 0.181* 4.380 
      Last MLB Contract (0.433) (0.0916) (10.06) 
(6) Team Previous -1.151 0.0371 25.64 
      Performance (1.511) (0.0949) (27.09) 
(7) Constant 1.328 -0.0876 25.40 
 (0.863) (0.0722) (15.83) 
    
Observations 287 352 641 
R-squared 0.137 0.097 0.014 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A2: Alternative (3-year average of prior performance)  
measure of Shirk with Cash Awards Dummy and Interaction Terms 

 (1) (2) (3) 
VARIABLES shirk 

(pitchers) 
shirk 

(batters) 
dlyr 
(all) 

    
(1) Cash Awards 0.530 0.0105 -41.80*** 
 (0.606) (0.115) (11.04) 
(2) Years Left -0.0501 -8.27e-05 -4.699*** 
 (0.0915) (0.00394) (1.192) 
(3) Last Year -0.0916 0.0490*** -9.627* 
 (0.275) (0.0179) (4.917) 
(4) Days on DL 0.0128*** 0.000634***  
 (0.00423) (0.000227)  
(5) Cash Awards * -0.149 0.00182 4.244** 
      Years Left (0.121) (0.00739) (1.677) 
(6) Probability of Last MLB        -0.312 0.182 -12.02 
      Contract (0.607) (0.115) (13.11) 
(7) Cash Awards * 0.0866 -0.00711 39.71** 
      Probability of Last MLB (0.808) (0.195) (18.58) 
(8) Team Previous -1.093 0.0350 19.04 
      Performance (1.488) (0.0972) (26.62) 
(9) Constant 1.097 -0.0841 45.77*** 
 (0.953) (0.0826) (16.59) 
    
Observations 287 352 641 
R-squared 0.141 0.098 0.031 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A3: Alternative (3-year average of prior performance) 
measure of Shirk with Option Awards Dummy 

 (1) (2)    (3) 
VARIABLES shirk 

(pitchers) 
shirk 

(batters) 
  dlyr  
  (all) 

    
(1) Option Awards 0.414 -0.0130 6.069 
 (0.330) (0.0220) (4.801) 
(2) Years Left -0.0513 0.00493 -2.306** 
 (0.0951) (0.00618) (1.103) 
(3) Last Year -0.160 0.0482** -8.628* 
 (0.278) (0.0185) (4.995) 
(4) Days on DL 0.0125*** 0.000644***  
 (0.00415) (0.000223)  
(5) Probability of -1.003 0.126 3.653 
      Last MLB Contract (0.673) (0.0978) (10.07) 
(6) Team Previous -1.666 0.0114 27.50 
      Performance (1.574) (0.101) (26.74) 
(7) Constant -1.215 -0.214 21.71 
 (2.267) (0.141) (15.68) 
    
Observations 287 352 641 
R-squared 0.152 0.103 0.012 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A4: Alternative (3-year average of prior performance)  
measure of Shirk with Option Awards Dummy and Interaction Terms 

 (1) (2) (3) 
VARIABLES shirk  

(pitchers) 
shirk 

(batters) 
dlyr 
(all) 

    
(1) Option Awards 1.321 -0.0710 34.49 
 (2.147) (0.166) (23.60) 
(2) Years Left -0.110 0.00457 -0.855 
 (0.0883) (0.00498) (1.159) 
(3) Last Year -0.0564 0.0726*** -9.834* 
 (0.280) (0.0210) (5.242) 
(4) Days on DL 0.0121*** 0.000653***  
 (0.00390) (0.000222)  
(5) Option Awards * -0.347 -0.103** 5.527 
      Last Year (0.951) (0.0474) (13.70) 
(6) Option Awards * -0.0652 -0.0179 -6.433** 
      Years Left (0.217) (0.0117) (2.594) 
(7) Probability of Last -0.236 0.158* 5.395 
      MLB Contract (0.355) (0.0892) (10.01) 
(8) Option Awards * Probability -1.311 0.222 -17.08 
      of Last MLB Contract (2.700) (0.322) (36.52) 
(9) Team Previous Performance -1.523 0.0252 18.98 
 (1.605) (0.0959) (26.47) 
(10) Constant 1.433* -0.0767 20.82 
 (0.862) (0.0694) (15.55) 
    
Observations 287 352 641 
R-squared 0.150 0.113 0.029 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 


