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1      Introduction 
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Section 3 will provide a review of the literature written thus far on the role of agency theory in 

baseball. Section 4 will discuss the hypotheses for this paper, followed by Section 5 explaining 

the data used in exploring these hypotheses, and Section Six providing the empirical approach 

for the aforementioned questions of this paper. Section 7 will provide the results from the 

empirical analyses, and Section 8 will conclude the paper by noting the results of the paper in the 

context of the previous sections. Finally, Section 9 contains a number of tables that will be 

referred to in various sections of the paper.  

2 Background: A Brief Introduction to Agency Theory 

     The inspiration for this paper finds its roots in agency theory. The concept of agency theory 
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player performance and effort. Unlike other workplaces, though a player may take all of the 

necessary steps in preparing for a game, such as studying film or receiving treatment from team 

doctors, the amount of luck involved with player success may lead to players underperforming, 

despite their efforts. Thus, the introduction of randomness makes sports a unique medium for 

agency theory, in that the typical relationship between agent effort and productivity is much 

more apparent in other environments. Finally, expanding beyond the arguments introduced by 

Mason and Slack, the emergence of social media, and the investment of the public in player-team 

outcomes, which is apparent by the popularity of sports media, and the curiosity of the public in 

the finances behind player acquisitions, create a further distinction between professional sports 

and other workplaces, in that possible external pressure from the public may be added to contract 

decisions. Therefore, the uniqueness of professional sports leagues from other work 

environments makes the study of agency theory in this realm a rather enticing endeavor.  

3 Literature Review on Agency Theory in Baseball  

     In examining where agency theory has been studied in professional sports leagues, three 

topics which have dominated the agency theory literature in the context of baseball include the 

relationship between players and various contract features, the impact of an organization’s 

structure on its player acquisition decisions and performance, and the levels of shirking behavior 

noticeable at various points in a player’s career. One example of the first topic listed above is the 

relationship between player contracts and salaries. Krautmann and Oppenheimer (2002) examine 

the relationship between contract lengths, player performance and salary, using a simple linear 

regression model. The authors find that players who perform at the highest levels receive the 

longest contracts with the highest salaries; however, as the length of contracts increase, the return 

on performance may decline for teams, posing an interesting question of whether teams should 
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pursue rather risk-averse, long-term contracts for their key players, or take a risk and attempt to 

replace them on the open market with short-term contracts. Expanding further, Kahn (1993) 

examines whether there is a difference between contract salaries and length for arbitration 

eligible players and free agent players. A player is deemed arbitration-eligible if they have 

accrued at least three years of service time, but no more than six years, which allows a player to 

negotiate a higher salary or longer contract length with their current organization. If the player 

and team cannot agree on a contract, an impartial arbiter is tasked to choose the final contract 

offer, either the player’s desired contract or the team’s, with no compromise. 
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superstar and surrounding him with sub-par talent, in order to generate revenue around the 

superstar player. However, teams more focused on winning games, and thus allocating resources 

to multiple positions, could generate revenue in their own right, but this hinges on team success. 

Finally, Kahn (1993) discusses the impact of managerial quality on team and individual success. 

Using linear regression models, Kahn finds that higher managerial quality results in a significant 

increase in winning percentage, as well as individual performance, thus showing the direct 

benefits of improved player monitoring. Therefore, along with examining the relationship 

between players and contract features, agency theory in baseball has also examined how the 

goals and structures of organizations affect both player acquisition and performance.  

     A final topic, which has been heavily explored in the literature on agency theory in baseball, 

is player shirking, or the lack of effort, during different periods of a contract, a concept often 

measured in a typical workplace. Krautmann and Solow (2009) measure shirking levels during 

different periods of long-term contracts, controlling for players likely at the end of their career 

and not expecting another contract offer in free agency. The authors show that shirking behavior 

for players expected to sign a new deal is offset by the incentive to sign a new contract in a 

future free agency period. In contrast, the disincentive of a fully fixed, guaranteed contract 

promotes shirking behavior for players likely to retire upon their contract expiring, or not 

expecting to achieve a similar salary in the next free agency period. However, though these 

conclusions seem reasonable, Krautmann and Donley (2009) argue that the methodology used in 

order to quantify shirking behavior yields mixed results, finding that shirking behavior was not 

present when measured using player performance, yet appeared when measured by the marginal 

revenue product of a player. This supports Krautmann’s paper (1990), which argues that the 

noticeable stochasticity in baseball productivity results in tests for shirking having mixed results. 
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Thus, in the context of baseball, typical shirking behavior, though an important concept, can be 
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salaries, such as a pl
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past are more likely to have incentive clauses in their contract, this paper also predicts that 

incentive clauses are positively associated with future player performance:   

     Hypothesis 3: Incentive clauses positively impact player performance in categories towards   

     which incentives are geared, as well as those outside the confines of the incentive clauses. 

5 Data 

     In analyzing the hypotheses outlined in the previous section, a sample of data, over the period 

2009 to 2019 is examined. Though data was available for the year 2020 and 2021, these years 

were omitted due to the Covid-19 pandemic shortening the 2020 season to 60 games, thus 

altering the typical analysis that may have went into player acquisitions in the 2020 offseason, as 

well as altering the incentive clauses in player contracts. Data was collected via three sources for 

two categories: information on MLB players’ contract information and information on player 

statistical data. To gather data on the former category, the database, “Cot’s Baseball Contracts”, 

which is run by its parent website “Baseball ProspectMӀ塌 i�ᜣ眀฀ ryer 
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a player being on an active team in 2013. Though this may change the analysis of this paper, the 

results of the regression analysis were not substantially impacted by excluding this data, and thus 

the data was left in for analysis. 

     In gathering the statistical data for this paper, including more traditional statistics such as the 

number of games played or home runs hit, the award history of a player, as well as some 

meaningful advanced metrics that help evaluate player performance, the website “Baseball-

Reference.com” was utilized. This website is a trusted source for current and historical sports 

data, and has been a source for both traditional and advanced statistics for many organizations 

and media outlets throughout the 21st century. Based on the players collected from “Cot’s 
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     categories, and adding these values to the total number of runs generated by the average  
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and four seasons before signing their contract, and the VarIP represents the variance in the 
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Section 4, after explaining how a player’s AAV is impacted by variables typically utilized in the 

literature, namely a player’s age, injury history and performance, adding in a variable of whether 

there is an incentive present in a contract can possibly explain any difference not captured in the 

aforementioned variables. A similar structure to the logistic regressions is used here, in that in 

order to avoid any possible correlation between performance variables, separate regressions are 

utilized. An example of the regressions used for starting pitchers is seen below: 

AAV = β0+ β1Age+ β2MajorInjury+ β3ServiceTime+β4IPLastYear+ β5AvgIP+ β6VarIP+ 

β7WHIPLastYear+ β8AvgWHIP+ β9VarWHIP+ β10IncentivesinContract+ε 

as evident in this example, the statistics used for analyzing the first hypothesis are also used in 

analyzing the impact these statistics have on a player’s AAV. Therefore, for starting pitchers, the 

Age, Major Injury, Service Time, Innings-related variables, and Incentives in Contract variable, 

are all utilized in each regression, while the performance statistic is changed, with the statistics 

being used again including a starter’s WHIP, FIP, WAR and ERA. For relievers, the performance 

statistics analyzed again include Games Pitched, ERA, WAR, FIP, and WHIP. For hitters, a 

similar structure is again used, with each of the variables used for pitchers appearing in each 

regression, with the exception of swapping the Innings-related variables for variables related to 

the number of games a hitter plays, and the performance statistic utilized in each regression 

being: HRs, RBIs, WAR, oWAR, dWAR, Plate Appearances, Average and OPS. It is worth 

noting here that this portion of the analysis treats multi-year contracts, and single year contracts 

as the same, given that the per-year value of a contract is examined.   

     In examining the final aspect of this paper, on the relationship between the future 

performance of a player and whether an incentive is present in a contract, a linear regression 

model is again utilized. In contrast to the previous regression, this portion of the analysis 

examines each year of a multi-year contract as a separate observation, with statistical measures 
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statistic is included in each regression, in order to examine whether these also have an impact on 

future performance. An example of the analyses done for each statistic is found below:  

InningsPitched = β0+β1IncentivesinContract+ β2InningsPitchedLastYear+ β3AVGIP+ε 

InningsPitched = β0+ β1AppInc+ β2AwardsInc+ β3PerfInc+ β4IPLastYear+ β5AvgIP+ ε 

InningsPitched = β0+ β1InningsPitchedIncentive+ β2IPLastYear+ β3AVGIP+ ε 

In further explaining the final regression written above for a starting pitcher, statistic-specific 

incentives analyzed include: Games Started and Innings Pitched. For relief pitchers, the statistic-

specific incentives used as independent variables include: Games Pitched, Games Finished and 

Innings Pitched. For hitters, the only statistic-specific incentive examined is Plate Appearance 

incentives. 

7 Results  

7.1 Summary Statistics 

     In analyzing the results from the regressions, it would be prudent to first provide summary 

statistics on the contract data gathered, to provide some additional context. Table 2 provides the 

number of free agent contracts signed from 2009 to 2019 gathered. From this table, it is worth 

noting the consistency in the number of contracts signed from 2013 to 2019, and the small 

amount of contracts signed from 2009 to 2012 given the aforementioned constraint on gathering 

data. Further, the offseasons with the most contracts signed were 2017 and 2019, with 108 

contracts signed in both periods. In addition to the number of contracts signed in each offseason, 

Table 3 provides the frequency that each contract length appears in the data. From this table, it is 

worth noting that contracts of only one year make up more than half of the data and the number 

of observations for each contract length steadily decreases as the number of years increases. 

Table 4 provides a breakdown of the number of observations at each pos
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positional player with the most observations is the catcher position (position 2) with 70. Further, 

there are 177 starting pitchers and 217 relief pitchers (31 pitchers were omitted here due to the 

start percentage distinction). It is also worth providing some summary statistics on various 

aspects of the contract variables. Table 5 provides summary statistics on the average contract 

leng
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hitters, $10.1 million for starting pitchers and $4,722,131 for relief pitchers. For contracts of 

longer than one year, the mean AAV was $10.6 million for all positions, $11.5 million for all 

hitters, $13.4 million for starting pitchers and $6,850,533 for relief pitchers. For contracts with 

incentives, the mean AAV was $6,291,016 for all positions, $6,582,809 for hitters, $9,330,256 

for starting pitchers, and $4,109,979 for relievers. Therefore, relievers also seem to consistently 

have the lowest mean AAV, along with the lowest contract lengths and amount. Finally, for each 

group, the mean service time when signed is roughly 9 years for each group, and the average age 

when a player from each group was signed hovers between 32 and 33 years old.  

     In breaking down the incentives in each contract, it is worth noting that 46% of all contracts 

have incentives, with 42% of hitter contracts, 46% of starting pitcher contracts, and 52% of relief 

pitcher contracts having them. In breaking down each incentive type, 57% of incentive contracts 

had appearance-based incentives, which occurred in 40% of hitter contracts, 56% of starting 

pitcher contracts, and 74% of relief pitcher contracts. In addition, 36% of all incentive contracts 

had awards-based incentives, while this occurred in 55% of hitter incentive contracts, 40% of 

starting pitcher incentive contracts and 13% of relief pitcher incentive contracts. Finally, 

performance incentives appeared in 7% of all incentive contracts, 5% of hitter incentive 

contracts, 4% of starter incentive contracts, and 13% of reliever incentive contracts. Therefore, 

appearance incentives appear to be the most common type of incentives for all positions, as well 

as starting pitchers and relief pitchers, while awards-based incentives were most prevalent in 

hitter incentive contracts. It is also worth noting the fact that relief pitchers having the highest 

percentage of incentives in their contracts, as well as appearance-based incentives making up 

74% of incentive-based contracts for relievers, further indicating the sharp contrast in how relief 

pitchers are treated when signing contracts.  
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this table, it is worth noting the significant results, which include the fact that an increase in ERA 

last year made a relief pitcher more likely to have an incentive in their contract, while an increase 

in a reliever’s average ERA between two and four seasons ago made a reliever less likely to have 

an incentive. Further, an increase in a reliever’s WAR last year made a reliever less likely to 

have an incentive in their contract, while an increase in the variance of a reliever’s WAR made 

them less likely to have an incentive in their contract. An increase in a reliever’s FIP and WHIP 

last year, which points to worse performance, also made a reliever more likely to have an 

incentive. These results seem to indicate that a reliever performing worse in the previous season 

made it more likely that an incentive was present in their contract. Thus, while this does provide 

some support for Hypothesis I, and the predictions for the impact of player performance, the 

predictions made on the impact of a player’s age, service time and injury history do not seem to 

be supported from the relief pitcher results.  

7.2.2 Results from Regressions for Incentives in Contracts: Hitters 

     Table 8 provides the regression results for whether certain hitter attributes point towards 

incentives being present in a contract. From this table, it is worth noting that an increase in the 

number of games played last year for a hitter made them more likely to have incentives in their 

contract. However, this result is not consistent in each iteration of the analysis. In addition, an 

increase in a hitter’s RBIs last year, variance in RBIs, variance in WAR, variance in Home Runs 

and Plate Appearances last year made a hitter less likely to have an incentive in their contract, 

while an increase in the variance in games played, average Plate Appearances and variance in 

Plate Appearances made a player more likely to have an incentive in their contract. Thus, these 

results indicate that improved performance last year made a hitter less likely to have an incentive 

in their contract, while an increase in variance for some categories made a player more likely to 
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have an incentive, but the opposite conclusion was reached for the variance in other statistics. 

Similar to relief pitchers, there does seem to be support for Hypothesis I that improved player 

performance made a player less likely to have an incentive; however, there does not seem to be 

much support for Hypothesis I in regards to the predictor variables based on a player’s age, 

injury history and service time. In breaking this group down into infielders and outfielders, the 

results yielded are practically the same.  

7.3.1 Regression Results for AAV: Pitchers 

     Table 9 provides the results for the impact of player performance, traits and incentive clauses 
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pitchers. In general, a reliever’s AAV seems to decrease by roughly $1.3 million by having 

incentives in their contract, even when controlling for performance. This provides an interesting 

dynamic, in that relief pitchers are already likely receiving a lower AAV than starting pitchers, 

and the presence of incentive clauses causes their average salary to fall even further. In addition 

to the presence of incentive clauses, a reliever’s age, variance in Innings Pitched, ERA last year, 

FIP last year, and average FIP were all negatively associated with a reliever’s AAV. In contrast, 

Innings Pitched in the previous season, the average number of games pitched prior to signing, 

WAR, average WAR, and variance in a reliever’s FIP, were all positively associated with AAV. 

Therefore, the regression results for relief pitchers, seem to align with the second hypothesis’s 

predictions on the impact of incentives being present in a contract on a player’s AAV.  

7.3.2 Regression Results for AAV: Hitters 

     Table 11 provides the regression results for the second hypothesis from the perspective of 

hitters. From this table, the most important point worth mentioning is that incentives being 

present in a contract is negatively associated with a hitter’s AAV, with a hitter’s AAV falling by 

roughly $1.7 million by an incentive clause being present. This result is akin to the results for the 

analysis from the reliever’s perspective, even when controlling for performance. While the AAV 

of hitters and relievers were negatively associated with the presence of incentive clauses, starting 

pitchers did not seem to be impacted in this manner. This provides an interesting dynamic on 

which groups are negatively impacted by taking on incentive clauses, as opposed to more 

guaranteed money. Therefore, the regression results for hitters seem to support the predictions 

from the second hypothesis on the relationship between incentives being present and a player’s 

AAV. In breaking hitters down into infielders and outfielders, similar results are reached. 

Further, in examining the other statistically significant variables, a hitter’s age also seems to be 





28 
 

performance, and vice versa. In addition, the average values for Games Finished, FIP, and WAR 

are significant and positively associated with future performance, indicating a similar result from 

starting pitchers, that improved historical performance is associated with positive future 
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results may indicate that hitters receiving appearance-based incentives were unable to perform up 

to their expectations, while players receiving awards-based incentives were able to improve their 

performance when this incentive type was present. In examining how this relationship was 

caused, this may be a result of riskier players being given appearance-based incentives and thus 

not meeting the goals laid out. Another possible cause may be players who received this 

incentive suffering from a nagging injury during the season, or simply did not put in adequate 

effort. For awards-incentives, perhaps the players who received these incentives were on an 

upward trajectory when signing their contract, which made them more likely to win these 

awards, and therefore targeted for this type of incentive. In other words, given that the statistical 

data is objective and season-long, there may possible actions occurring during the course of the 

season which are not adequately captured by the data, and can explain over and under-

performance. Therefore, these results provide support for Hypothesis III, while also posing an 

interesting question of whether certain incentive types are more associated with a certain type of 

player and their performance. Again, in breaking this group down into infielders and outfielders, 

the results are rather similar.   

8 Conclusion 

     This paper attempted to expand the agency literature in the context of baseball, by examining 

the role that incentive clauses play from the perspective of front office acquisitions and player 

performance. Using data primarily from “Cot’s Baseball Contracts”, “Baseball-Reference.com” 

and “RotoWire”, this paper attempted to examine three areas: 1) Whether certain character traits 

typically associated with a risky player made one more likely to have an incentive in their 

contract 2) Whether a player’s average annual value in their contract was negatively impacted by 

the presence of an incentive clause 3) Whether certain player statistics were impacted by the 

presence of incentive clauses. The analysis for this paper was broken up into three groups 
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9 Tables  

Table One: Variables Used 

Variable Description 

Age Age of a player for the year they are entering 

Position Numerical position of a player (1-9) 

Major Injury Whether a player has had a major injury 

Offseason Year Contract Signed Season the first year of a contract lines up with 

Entering Year When Signed Year a player is entering based on service time 

Avoided Arbitration Whether a player has gone to arbitration negotiations 

Contract Years Number of years a contract lasts 

Contract Amount Total amount of a contract 

AAV Average annual salary for a given contract 

Incentives in Contract Whether a contract has incentives 

Incentive Type
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WAR(Pitcher) Number of wins a pitcher contributes to a team above the 

next replacement player 

Cy-Young Top 5 Whether a pitcher placed in the top 5 of Cy Young voting 

MVP Top 5 (Pitcher) 
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Table 7: Regression Results for Incentives in Contract for Relief Pitchers 

       
Incentives in Contract (1) (2) (3) (4) (5) (6) 

VARIABLES  n = 182 n = 182   n = 182 n = 182  n = 182  n = 182  

Age -0.097 -0.110 -0.109 -0.096 -0.089 -0.090 
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Table 8 (cont.): Regression Results for Incentives in Contract for All Hitters 

                  
Incentives in Contract  (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES n=335 n=330 n=330 n=330 n=330 n=330 n=330 n=330 

Var. dWAR Last 3 Years     -0.574    

     (-0.428)    
Plate App. Last Year      -.007***   

      (-0.003)   
Average PA Last 3 Yrs      0.006*   

      (-0.003)   
Var. PA Last 3 Years      0.000*   

      (0)   
AVG Last Year       -2.62  

       (-3.833)  
Average AVG Last 3 Yrs       0.888  

       (-5.198)  
Var. AVG Last 3 Years       67.765  

       (-141.89)  
OPS Last Year        -1.819 

        (-1.251) 

Avg. OPS Last 3 Years        1.401 

        (-1.679) 

Variance OPS        -2.414 

        (-13.557) 

Constant -1.004 -1.643 -1.382 -1.035 -0.517 -0.854 -0.773 -0.482 

  (-1.796) (-1.868) (-1.818) (-1.852) (-1.898) (-1.807) (-2.054) (-2.057) 

Robust standard error
0 G

[())] TJin(0.4)-2(8)4(2)] TJ

ETG13.58 re

W* n

BT


429.82 368.78 50.1 54.12 3399.34 Tm

0 g

0 G

[( )] TJ

ET

Q

Q

 EMC q
paren
ET
hese5 139.88 15.06 re

W*W* n

BT


429.82 368.78 50.1 54.12 3399.34 Tm

0 g

0 G131





39 
 

Table 10: Regression Results for AAV of Relief Pitchers 

       
AAV (millions) (1) (2) (3) (4) (5) (6) 
VARIABLES       
              
Incentives in Contract -1.451*** -1.635*** -1.268** -0.925** -1.027*** -1.345** 

 (0.540) (0.546) (0.545) (0.374) (0.382) (0.540) 
Age -0.229 -0.287* -0.222 -0.342*** -0.275*** -0.244* 

 (0.141) (0.153) (0.139) 
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Table 11: Regression Results for AAV of All Hitters 

         
AAV (millions) (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES         
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Table 11(cont.): Regression Results for AAV of All Hitters 

         
AAV (millions) (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES                 

Variance dWAR Last Three Yrs.     0.612    

     (0.707)    
Plate App. Last Year      0.030***   

      (0.005)   
Average PA      0.025***   

      (0.008)   
Variance PA      -0.000***   

      (0.000)   
AVG Last Year       44.125***  

       (9.112)  
Average AVG Last Three Years       65.015***  

       (12.824)  
Variance AVG Last Three Years       358.931

358.931
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Table 13(cont.): Regression Results for Outcome Stats for Relief Pitchers 

         
  (10) (11) (12) (13) (14) (15) (16) (17) 

VARIABLES FIP FIP WARP WARP gmLI gmLI 
Earned 
Runs 

Earned 
Runs 

                  

Statistic Last Year 0.185** 0.199** 0.120 0.113 0.226*** 0.226*** 0.261*** 0.263*** 

 (0.0851) (0.0840) (0.0814) (0.0817) (0.0573) (0.0577) (0.0773) (0.0771) 

Avg. Statistic Last 3 Years 0.406*** 0.392*** 0.223** 0.194** 0.317*** 0.334*** 0.0228 0.0210 

 (0.103) (0.105) (0.0885) (0.0823) (0.0854) (0.0860) (0.0655) (0.0659) 

Incentives in Contract 0.0639  0.0823  0.0603  1.287  

 (0.166)  (0.119)  (0.0752)  (1.102)  
App. Incentive Pitcher  0.214  -0.123  -0.0452  1.224 

  (0.166)  (0.122)  (0.0697)  (1.169) 

Awards Incentive Pitcher  -0.416  0.841***  0.0600  -1.993* 

  (0.351)  (0.289)  (0.114) 
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