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ABSTRACT: 

This study examines the effect of contract year performance on free agent salary among position 

players in Major League Baseball.  There are two main models utilized in this study.  The first 

model investigates how past production trends affect future production while the other examines 

how past production trends affect future salary.  The coefficients on the lagged performance 

variables are broken down into ratios and compared across models to determine whether contract 

year performance is overweighted in the salary model relative to performance.  Results show that 

productivity in period (t – 3) is underweighted in free agent contracts and there is also evidence 

that contract year productivity receives excessive weight in contract decisions.   
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INTRODUCTION 

 The nature of baseball allows for the sport to be accurately measured.  Each play revolves 

around a single pitch, enabling each moment to be adequately documented.  While other sports 

maintain precise records of only the more prominent measures of performance, baseball 

statisticians track every mundane detail from the trajectory of the ball off the bat to the rate at 

which Barry Bonds walks in the seventh inning or later against left-handed pitching.  Simply 

stated, the analysis performed on each and every baseball game is immense and as a result, 

sabermetricians, individuals who specialize in the statistical analysis of baseball data, attempt to 

quantify every aspect of the game.  Due to the plethora of data available, the baseball industry 

serves as an effective case study for other industries in which performance statistics also play a 

central role. 

 Over the years, sabermetricians have invented increasingly complex measures of player 

performance and more recently, some of these gauges have begun to infiltrate the wider baseball 

community.  The vast majority of these statistics, however, focus solely on measures of 

performance within the game, but not on the economic activity within the industry.  

Consequently, analysis of player performance has far exceeded analysis of baseball executives‘ 

performance and by executives‘ performance, I am referring to the ability of owners and general 

managers to efficiently allocate funds to maximize profits.  The purpose of this study is to 

employ existing sabermetric measures and apply them not only to the game itself, but the 

industry as a whole.  With any luck, this research should provide a foundation for more efficient 

money allocation within baseball‘s business sector. 

 Many pundits within baseball and other sports industries have long believed in the 

existence of the ―contract year‖ player.  These athletes are signed as free agents following a 
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sensational campaign, yet suffer from a surprising drop-off in performance thereafter.  The 

phenomenon in which athletes perform statistically better in the final year of a contract than 

during previous seasons under that same contract is known as the contract year effect.  The 

intuition behind the effect is that athletes are more driven to perform at a high level in their 

contract year due to increased incentives such as an opportunity to attain a long-term, guaranteed 

contract in the future.  Once that contract year has passed, however, the performance of these 

players often returns to career levels.  Although even some casual baseball fans have heard of the 

contract year effect, proving its existence has been difficult.  While some studies have not found 

evidence of the phenomenon, a handful of research has uncovered traces of evidence that suggest 

that there may indeed be a relationship between performance and contract year, although not 

nearly to the extent that some fans might claim.  While the absolute existence of the contract year 

effect is not central to this study, the contract year itself serves an important role. 

 If Major League Baseball truly believes in the existence of the contract year effect, then 

one would expect that this belief would be reflected in free agent contracts in the form of smaller 

payouts for players following an uncharacteristically positive spike in a contract season.  Yet it is 

possible that Major League teams do not act rationally in regards to this effect.  As a result, the 

more irrationally organizations behave, the more rational it becomes for players to expend extra 

effort in the final year of their contract.  Nevertheless, regardless of one‘s belief in the contract 

year effect, general managers should approach these players as they would a volatile stock; 

because the returns are shrouded with uncertainty, the price of these assets should drop all else 

constant.  If this is not the norm, however, it is likely that teams are driven to make irrational 

decisions for a specific reason.  In this study, I propose a handful of potential explanations for 

this behavior. 
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 One reason Major League teams may be driven to make irrational decisions could be due 

to recency.  The notion of recency is a subset of a far broader term known as the availability 

heuristic.  Availability can be defined as a judgmental heuristic where individuals assess the 

frequency of a class or the probability of an event based on the ease with which occurrences can 

be recalled in one‘s mind.  Generally, availability serves as a useful tool in assessing frequency, 

but the ease with which information is brought to mind can be affected by factors other than 

probability.  As a result, dependence on the availability heuristic can lead to costly and 

predictable biases.   

One such factor that influences availability, but is not directly related to frequency, is the 

notion of recency.  Recent occurrences are relatively easier to recall than those that occurred 

further in the past, so an individual may attribute more weight to recent occurrences when 

determining probability.  Although predicting future performance based on past performance is 

not irrational in itself, it is possible that recency would cause Major League teams to place 

excessive weight on contract year performance and subsequently place too little weight on 

performance in the years prior to a contract year.  This study aims to examine this concept of 

recency as a possible explanation for the excessive weight placed on contract year performance 

when determining future salary for Major League Baseball players. 

A second justification for irrational behavior by Major League teams could be that 

executives believe that performance is a non-stationary process wherein a player‘s underlying 

performance level does not remain stagnant between periods, but instead fluctuates from period 

to period.  If this were the case, then executives would believe that a player‘s performance during 

a contract year is simply a reflection of his current ability rather than a random blip along some 
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constant.  In this regard, the belief that performance is non-stationary could serve as another 

possible explanation.   

 In order to search for evidence of non-stationarity and recency bias in player contracts, 

we must first understand that baseball players come in two distinct varieties.  During a baseball 

game, the pitcher is the player who begins each play by throwing the ball from the mound to 

home plate while the batter (position player) faces the opposing pitcher in an attempt to reach 

base and eventually score.  While there are innumerable statistics that measure performance for 

both pitchers and position players, sabermetricians often argue over which measures are more 

representative of a pitcher‘s overall ability.  One the other hand, there seems to be a loose 

consensus over which statistic provides the most accurate measure of a position player‘s 

offensive capabilities.  Because of this disparity, my research will focus on contracts signed by 

positions players only. 

 Major League Baseball experienced a work stoppage in 1994, so this study will examine 

position players with at least 100 plate appearances in a free agency season beginning in the 

1995 season.  The reasoning behind the plate appearance restriction is that I am only interested in 

the effects of deviations in contract year performance for starting position players; I do not 

intend to investigate its effects on marginal players.  The analysis consists of three main 

procedures.  First, the study will determine the effect of deviations in past performance on future 

performance.  Second, it will measure the effect of deviations in past performance on future 

contract value and finally, the two models will be compared with the intent of establishing that 

irrational weight is indeed placed on contract year performance when determining free agent 

contracts. 
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LITERATURE REVIEW 

 While many studies examine the possibility of the contract year effect, the majority of 

existing literature seems to suggest that the phenomenon is fictitious.  Countless journals, books, 

and scholarly articles have delved into this topic and the majority of these have returned 

unenthusiastic results.  However, despite little evidence of a contract year effect, much of this 

research has at the very least provided some interesting insights. 

 Krautmann (1990) argues that the contract year effect is not the result of increased effort 

during the final year before free agency, but instead is caused by shirking once a player signs a 

new contract.  Because a player‘s salary becomes guaranteed after he signs a contract, 

Krautmann suggests that the ballplayer will no longer have an incentive to expend additional 

effort.  Consequently, his performance will decline in the following years.  In order to investigate 

his theory, Krautmann collected data on all position players between 1976 and 1983 who had 

signed a contract of five or more years and then proceeded to count the number of players that 

exhibited outlying performances (based on their productivity distributions) in contract years, as 

well as in the year immediately after the new contract was signed.  Of the 110 players in his 

study, only five had ―super-par‖ performances in their contract year while only two displayed 

sub-par performances in the year immediately following the contract.  Based on the results of his 

research, Krautmann concludes that what appears to be shirking is in reality the expected 

outcome one would expect from a stochastic process.    

 Krautmann utilizes Slugging Percentage (SLG), which quantifies a player‘s ability to hit 

for power, to measure performance, yet SLG is far from a perfect measure of offensive ability.  

For example, holding all else constant, players will share an identical SLG regardless of whether 

one hits four homeruns and the other sixteen singles.  While homeruns do indicate power, the 
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sixteen singles are not a reflection of a player‘s ability to hit for power, but more so of his ability 

to reach base.  Yet, these two players will be indistinguishable from each other under the current 

measurements.  As a result, it is possible that a player‘s batting average immediately following a 

contract year can decrease by 50 points, yet his SLG will remain the same as before simply 

because he hit a handful more homeruns.  This finding calls Krautmann‘s methodology into 

question. 

 Holden and Sommers (2005) oppose the notion of shirking and its relation to contract 

year performance and instead uphold the more common view that statistically improved 

performance in a contract year is a consequence of increased effort.  In their study, they analyze 

the 2003 free agent class, which consists of 88 hitters and 75 pitchers as well as partition the 

players into three separate age groups.  Utilizing On Base Plus Slugging Percentage (OPS), 

which measures both the frequency with which a player reaches base as well as his ability to hit 

for power, as the performance statistic, Holden and Sommers‘ analysis reveals no significant 

contract year effect.  However, the results do indicate that performance is statistically lower in 

the year immediately following a new contract for each of the three groups.  The drop in 

performance was smallest for the youngest group, which Holden and Sommers explain is 

because the youngest players are likely to sign one final contract before retiring and thus their 

effort levels remain high relative to the other two subsets.  Surprisingly, the outcome of this 

research seems to be in accord with Krautmann‘s notion of shirking rather than the contract year 

effect. 

 Holden and Sommers use of OPS as a performance measure is much more reliable than 

SLG.  Yet, the sample size in this study is far too small.  A large proportion of the 88 position 

players are marginal players, which could likely have led to noisy feedback.  Furthermore, 
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although performance in the year following a contract year is statistically lower, player aging can 

also explain this phenomenon.  It is entirely possible that the youngest group‘s OPS decreases by 

the smallest factor simply because those individuals remain closer to the age at which their 

performance peaks (past studies suggest this peaks usually falls between the ages of twenty-five 

to twenty-nine).  As a consequence, the results of this study do not establish causation. 

 A more informal study conducted by Perry (2007) suggests that some athletes may 

actually perform better in contract years.  Perry‘s analysis involves taking the average Wins 

Above Replacement Player (WARP)—the number of wins a player contributes above what a 

hypothetical replacement level player would produce—among a pool of ballplayers in their 

contract year and then comparing the value to the average WARP one year prior to and one year 

following the contract year.  The results suggest that even though WARPt-1 and WARPt+l were 

equal, WARPt was roughly half a win higher.  However, there is one fundamental flaw in the 

methodology that casts doubt on these results.  Because these free agents were not randomly 

selected, it is possible that they do not reflect the population of free agents as a whole.  The free 

agents may even simply be those players that follow the contract year pattern.  Secondly, WARP 

is dependent upon playing time meaning the more an athlete plays in a season, the higher his 

WARP all else constant.  Therefore, an injury to a player following his contract year would 

likely result in a drastic decrease in WARP, despite the reality that overall performance as 

measured by OPS remained roughly constant prior to the injury.  Thus, Perry‘s research is 

inherently flawed. 

 There is, however, one interesting takeaway from Perry‘s study.  He calculates that 

playing time is statistically higher in a contract year in comparison to other seasons, which 

suggests that players are more willing to play through injuries when future earnings are 
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uncertain.  This finding once again conforms to both the notion of the contract year effect and 

player shirking. 

 While another study conducted by Kahn (1993) was not intended to test for the contract 

year phenomenon, it is relevant in determining the motives behind teams signing contract year 

players to long-term deals.  Kahn‘s research uses longitudinal data for major league players from 

1987-1990 to examine the effects of free agency and arbitration eligibility on compensation and 

contract duration.  While both free agency and arbitration are associated with a dramatic rise in 

annual salary, only free agency has a substantial effect on the duration of a contract as players 

eligible for arbitration rarely sign long-term deals.  In his conclusion, Kahn posits that teams 

primarily only agree upon long-term contracts in order to postpone players from entering the 

auction market.  In essence, Kahn argues that long-term deals effectively serve as insurance 

policies against those players described as ―bats for hire,‖ meaning they jump from team to team 

every year.  Krautmann, on the other hand, suggests that team executives, in an attempt to avoid 

high transaction costs, will offer multiyear contracts to contract year players.  Although general 

managers may realize that contract year players are overvalued, because of the high cost 

associated with drawn out negotiations, it may in fact be more inexpensive to ante up at the start.   

 Conversely to the contract year effect, the recency effect has not been tested in relation to 

free agency and there is only limited literature relating recency to any aspect of the sports 

industry.  The lack of research examining recency in baseball may be explained by a general 

consensus that as the stakes rise—that is, as the consequences associated with succumbing to 

cognitive biases becomes more severe—individuals become less likely to utilize cognitive 

heuristics to make decisions.  Following this reasoning, one would expect that Major League 

general managers will undergo complete debiasing prior to negotiating free agent contracts 
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because failure to do so could result in losses to the tune of millions of dollars.  However, studies 

have suggested that debiasing can prove to be exceedingly difficult, so it is possible that teams 

continue to employ cognitive heuristics such as availability, despite the inherent costs associated 

with them.  Furthermore, as stated earlier, the less rational Major League teams are, the more 

rational it is for players to expend more effort during a contract year, thus increasing the 

likelihood that teams will believe in non-stationarity. 

 Of the research relating recency to sports, a large percentage of these studies examine the 

effect of positive recency in short time periods.  Gilovich, Vallone, and Tversky (1985) 

conducted a study in which basketball players and fans were asked to provide probabilities of 

field goal and free-throw percentages for NBA players following a ‗hit‘ or a ‗miss‘.  Their results 

suggest that individuals increase the probability of a hit following a series of hits even though 

field goal and free throw data appear to be random sequences.  These findings suggest that 

individuals may believe that certain processes are non-stationary when in fact they are stationary.  

Furthermore, the results are significant in that they demonstrate that the recency effect has 

infiltrated some areas of sport in spite of easily accessible performance statistics that tend to 

suggest that the theory of recency does not hold.  

In a separate study, Camerer (1989) demonstrated that a belief in positive recency in the 

NBA caused winning teams to be overvalued and losing teams to be undervalued in the betting 

market from 1983 to 1986.  In essence, Camerer argues that teams that win several consecutive 

games are considered to be ‗hot‘ and, as a result, individuals will overestimate the likelihood that 

these teams will continue to win.  Badarinathi and Kochman (1994) found similar results in the 

betting market for NFL teams from 1983 to 1992.  The findings of these studies are important in 
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that they suggest that the recency effect still continues to lead to biases even when those biases 

can lead to financial loss. 

 Although no research has been conducted measuring the recency effect in the sports 

industry over longer time intervals, the recency effect may still evoke considerable bias within 

the market.  If bettors overweight the probability that a team will win its next game following a 

win in its previous game and subsequently underweight the probability that a team will win its 

next game following a loss in its previous game, what is to stop teams from overweighting super-

par performance in a contract year when determining contract values? Offerman and Sonnemans 

(2009) explained that ―traders overweight recent information; they are too optimistic about 

winners and too pessimistic about losers.‖  Therefore, whether the notion of the contract year is 

indeed accurate or performance in a contract year is simply determined by a stationary process, 

deviations in contract year performance should be overweighted in comparison to deviations in 

previous years‘ performance.  This reasoning has formed the basis of this paper. 
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DATA 

 The data for this research originates from several sources.  The season-to-season 

performance statistics were collected from Baseball Prospectus‘ statistical database, which 

includes both basic and sabermetric performance measures for hitters and pitchers.  However, 

because the study focuses solely on position players, statistics for pitchers were omitted.  This 

information was used to construct a dataset consisting of position player seasons from 1993-

2010.    

The contract data was compiled from yearly Associated Press releases.  In 1994, Major 

League Baseball experienced a 232-day work stoppage that resulted in conflicts over service 

time between players and owners and, as a result, the alteration or nullification of several 

existing contracts.  Thus, contract data prior to the 1995 season was omitted from the study 

leaving only observations spanning between the 1995 to 2009 seasons.  The dataset is further 

limited to include only free agent contracts.  For a player to become a free agent, his contract 

must have expired with at least six years of major league service time on a team‘s 25-man roster 

or disabled list.  Free agents are permitted to negotiate for a new contract with any major league 

franchise and therefore represent the free market of baseball talent.  In this sense, free agency is 

unique in that it is the only time during a player‘s career that his salary is most likely to be 

closely correlated to his value.  In contrast, players with expired contracts, but less than six years 

of service time are only authorized to negotiate with the team in which their contract expired and 

are therefore unlikely to receive market value for their services.  Thus, non-free agent contracts 

have been omitted from the data. 

To most accurately assess the effect of contract year performance on future salary, it is 

necessary to determine what position player seasons to include.  This study intends to examine 
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only position players with at least 100 plate appearances in the free agency season.  The 

reasoning for this restriction is two-fold.  Firstly, players with less than 100 plate appearances are 

generally paid the major league minimum salary and, therefore, an increase in performance may 

result in little to no change in future salary because that player‘s marginal revenue product may 

still remain below the league salary floor.  Secondly, because the performance measures utilized 

in this study are mainly percentage-based, players with a low level of usage often observe higher 

variance in production from season to season.  The introduction of a plate appearance floor 

should largely eliminate both of these concerns.  The final dataset includes 1,209 observations 

accumulated from 567 different position players. 

Position player performance in this study is measured by three different statistics: On 

Base Plus Slugging Percentage (OPS), Fielding Runs Above Replacement (FRAR), and Stolen 

Base Rate (SBr).  Position player OPS was constructed by aggregating Slugging Percentage 

(SLG) and On Base Percentage (OBP) for a particular season.  A more detailed description of 

this process is described in the glossary.  Furthermore, because this study examines not only 

contract year performance, but also performance two and three years prior to signing a new 

contract, production lag variables were generated.  In addition, a production lead variable was 

generated to serve as the dependent variable in the future performance model.  The 1,209 

position players have a mean contract year OPS of 0.734 ranging from 0.385 to 1.378.   

FRAR measures how many more runs a fielder saves than the lowest-ranking player at 

that position in the major leagues.  Essentially, it supplies a useful quantitative measure of a 

player‘s fielding ability.  A more in-depth description of FRAR is located within the glossary.  

The mean value of FRAR in this study is 10.91 and the value ranges from -10 to 64.  SBr 

measures the frequency with which a player successfully steals bases during a particular season.  
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This variable was calculated within the dataset by dividing a player‘s stolen bases by the number 

of plate appearances.  The mean SBr is 0.0129 with values ranging from 0 to 0.1477. 

In addition to the production measures, control variables include the natural log of age, 

and position and year dummies.  In Major League Baseball, different positions require players to 

possess unique sets of skills, so player salaries are in part determined by position.  The inclusion 

of position dummies account for these differences.  Within the study, 199 position players are 

catchers, 120 first basemen, 369 infielders (excluding first base), 325 outfielders, 73 designated 

hitters, and 123 utility players
1
.  The summary statistics of the independent variables sorted by 

position are recorded below.   

Table 1: Summary Statistics by Position 

Position Obs. Mean 

OPSt-1 

Mean 

OPSt-2 

Mean 

OPSt-3 

Mean 

FRAR 

Mean 

SBr 

Mean 

Age 

C 199 0.693 0.695 0.711 14.23 0.0031 33.4 

1B 120 0.782 0.797 0.791 6.27 0.0046 33.5 

INF 369 0.715 0.719 0.738 16.46 0.0135 32.4 

OF 325 0.768 0.775 0.792 9.36 0.0230 32.9 

DH 73 0.771 0.827 0.838 0.77 0.0087 35.4 

Utility 123 0.700 0.713 0.749 3.00 0.0109 34.1 

Total 1,209 0.734 0.744 0.761 10.91 0.0129 33.2 

 

 The summary statistics from Table 1 fluctuate greatly by position.  Therefore, it is 

evident that position serves as an important determinant of a player‘s production.  Furthermore, 

Table 1 depicts a gradual decrease in average production from periods (t – 3) to (t – 1).  These 

findings suggest that increases in age are associated with a decline in average production.  To 

further investigate the effect of age on player productivity, the summary statistics for age are 

displayed below. 

                                                 
1
 Utility players play several different positions during the course of a season so they are placed into a separate 

category.  These players are often not everyday starters, but still play a substantial amount each season.  
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Table 2: Summary Statistics by Age 

Age Obs. Mean 

OPSt-1 

Mean 

OPSt-2 

Mean 

OPSt-3 

Mean 

FRAR 

Mean 

SBr 

27 25 0.729 0.752 0.737 14.920 0.0304 

28 47 0.765 0.755 0.775 13.043 0.0117 

29 76 0.756 0.776 0.771 12.707 0.0163 

30 127 0.746 0.753 0.770 13.440 0.0150 

31 110 0.753 0.740 0.762 15.027 0.0127 

32 126 0.715 0.719 0.738 10.312 0.0123 

33 151 0.717 0.722 0.747 10.795 0.0117 

34 135 0.739 0.738 0.742 10.388 0.0108 

35 107 0.728 0.737 0.751 9.250 0.0093 

36 95 0.736 0.746 0.776 10.989 0.0120 

37 66 0.739 0.758 0.773 7.591 0.0079 

38 51 0.725 0.777 0.788 6.627 0.0111 

39 32 0.696 0.754 0.788 7.000 0.0166 

40 21 0.734 0.764 0.781 4.050 0.0157 

 

 The summary statistics for age depict a gradual decline in average fielding ability and 

average stolen base ability.  The table also describes a U-shaped relationship between age and 

average production in all periods (t – 1) to (t – 3).  However, these findings are likely affected by 

the composition of the observations.  Up to age 29, the observations primarily include only the 

most productive hitters.  These hitters reach the major leagues at an earlier age than average 

players and thus attain free agent status more quickly.  As a result, mean production from ages 

27 to 29 appears artificially high.  Alternatively, as age increases beyond 34, unproductive 

position players begin to drop out of the study, leaving once again the most productive players.  

Therefore, mean productivity between ages 34 and 40 does not account for the omitted players 

and, as a result, will be greater.  Thus, the decline in productivity associated with increases in age 

may be larger than Table 2 suggests.   
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EMPIRICAL PROCEDURES 

To investigate the impacts of contract year performance on free agent contracts, the effect 

of previous performance trends on future offensive output and salary must be determined 

separately.  The first generated model examines how past production affects future production 

and is described below: 

OPSt   =  α1 + α(OPSt-1) + α(OPSt-2) +α(OPSt-3) + α(FRAR) + α(SBr) + α(lnAge) + α(C) 

 + α(INF) + α(OF) + α(DH) + α(Utility) + α(Year) + ei ,                               (1) 

where OPSt measures offensive output in the season after a new free agent contract is signed, 

OPSt-1 measures offensive output in the final season under an existing contract; OPSt-2 and OPSt-3 

measure offensive output two and three years prior to the expiration of an existing contract, 

respectively; FRAR estimates fielding ability in the final season of a contract; SBr estimates 

stolen base ability in the final season of a contract; lnAge is the natural log of age; C, INF, OF, 

DH, and Utility are dummy variables indicating fielding position; Year is a series of dummy 

variables indicating the year, and ei is an error term with mean zero and constant variance.  (1) is 

an ordinary least squares (OLS) regression. 

The second generated model investigates how past production trends influence future 

contract value.  Consider an OLS regression of the following form: 

lnConValuet  =  β1 + β(OPSt-1) + β(OPSt-2) + β(OPSt-3) + β(FRAR) + β(SBr) + β(lnAge)  

+ β(C) + β(INF) + β(OF) + β(DH) + β(Utility) + β(Year) + ei ,                           (2) 

where lnConValue is the natural log of the value of a new free agent contract signed in year t.  

However, to determine whether the natural log of contract value appropriately describes the 

relationship between past performance and future salary, two different models were tested.  The 

first model is identical to (2) while the other treats performance and contract value as a linear 
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relationship.  Although each test produces statistically significant results, (2) provides the best 

statistical fit with an r-squared of 0.623 versus 0.405 for the linear model.   

The intuition behind using the natural log of the contract value as the dependent variable 

in (2) is that when doubling a player‘s offensive output, he becomes more than twice as valuable 

to his team.  As a result, there is a multiplicative effect between production and contract value 

that suggests that there is a non-linear association between the two variables.  The natural log of 

the contract value adjusts for this multiplicative effect and, as a result, the relationship becomes 

more linear.  The figure below depicts this relationship. 

Figure 1 – Contract Value and the Natural Log of Contract Value v. OPSt-1 
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ANALYSIS AND RESULTS 

 As mentioned above, the first generated model examines the effect of past performance 

on future offensive output.  The regression is described below. 

Table 3: OLS Regression, OPSt dependent variable 

 Coefficient Standard Error 

OPSt-1 0.3399*** 0.0410 

OPSt-2 0.2072*** 0.0428 

OPSt-3 0.1680*** 0.0416 

FRAR 0.0004 0.0003 

SBr -0.0780 0.2038 

lnAge -0.1476*** 0.0365 

C -0.0213 0.0148 

INF -0.0259* 0.0133 

OF -0.0083 0.0131 

DH 0.0156 0.0192 

Utility 0.0177 0.0183 
* indicates statistical significance at 90% confidence 

** indicates statistical significance at 95% confidence 

*** indicates statistical significance at 99% confidence 

 

The highly significant coefficients on the performance lag variables suggest that there is a 

strong relationship between past production and future offensive output.  Furthermore, the 

findings indicate that production during a contract year (OPSt-1) has statistically larger effects 

than production two and three years prior to the expiration of an existing contract (OPSt-2 and 

OPSt-3).   

The coefficient on age (lnAge) has small, but highly significant negative effects as a 5% 

increase in age is associated with a 0.0072% decrease in offensive output holding all else 

constant.  Position, with the exception of infield (INF), has statistically insignificant effects on 

offensive output in period t, which is unsurprising.   

 The second generated model examines the effect of past production on future contract 

value.  The decision to utilize the natural log of total contract value as the dependent variable, 
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and not the natural log of average salary per year, is based on evidence, which indicates that 

players use their increased bargaining power in a free agency year to attain longer, guaranteed 

contracts, rather than higher per unit salaries
2
.  Based on these findings, salary per year would be 

an unreliable measure.  The findings of the second model are described below. 

Table 4: OLS Regression, lnContractValue dependent variable 

 Coefficient Standard Error 

OPSt-1 6.2749*** 0.4008 

OPSt-2 3.0707*** 0.4189 

OPSt-3 1.1080*** 0.4068 

FRAR 0.0357*** 0.0032 

SBr 9.4287*** 1.9932 

lnAge -3.0393*** 0.3571 

C 0.1424 0.1447 

INF 0.1414 0.1305 

OF 0.1735 0.1283 

DH -0.1382 0.1882 

Utility -0.3506** 0.1789 

* indicates statistical significance at 90% confidence 

** indicates statistical significance at 95% confidence 

*** indicates statistical significance at 99% confidence 

 

 The results of the second model suggest that there is a strong relationship between past 

production and the value of a future contract.  In addition, salary is more responsive to deviations 

in offensive productivity during a contract year (t – 1) than in periods (t – 2) and (t – 3).  The 

coefficient on age has highly significant negative effects and indicates that aging players earn 

less lucrative contracts.  These findings appear reasonable, as aging players are more susceptible 

to injury and general wear and tear.  Furthermore, with the exception of utility men, position has 

an insignificant effect on salary.  Utility men play on average 13 fewer games (12.6% less) per 

season than other position players, so the dummy variable‘s negative effect on salary intuitively 

makes sense.  Still, the insignificant coefficients on the other position dummies are unexpected.  

                                                 
2
 Kahn (1993) discovered that free agency eligibility had greater effects on duration than on salary after regressing 

salary on duration using a fixed effects approach. 
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As a result, the introduction of a third and fourth model, identical to (1) and (2), but with the 

addition of interaction terms, will aid in examining the effect of position on future performance 

and salary.  The findings for all four models are depicted below.  

Table 5: Effect of Past Performance on Future Performance and Salary 

 Performance Salary 

(1) (3) (2) (4) 

OPSt-1 0.3399*** 

(0.0410) 

0.4113*** 

(0.1102) 

6.2749*** 

(0.4008) 

9.5866*** 

(1.0701) 

OPSt-2 0.2072*** 

(0.0428) 

0.1975*** 

(0.0429) 

3.0707*** 

(0.4189) 

2.8979*** 

(0.4168) 

OPSt-3 0.1680*** 

(0.0416) 

0.1702*** 

(0.0417) 

1.1080*** 

(0.4068) 

1.0937*** 

(0.4047) 

lnAge -0.1476*** 

(0.0365) 

-0.1441*** 

(0.0363) 

-3.0393*** 

(0.3571) 

-3.0034*** 

(0.3527) 

C -0.0213 

(0.0148) 

0.0683 

(0.1057) 

0.1424 

(0.1447) 

4.2459*** 

(1.2655) 

C × OPSt-1  -0.1170 

(0.1343) 

 -5.2965*** 

(1.3045) 

INF -0.0259* 

(0.0133) 

0.1365 

(0.0987) 

0.1414 

(0.1305) 

3.1908*** 

(0.9586) 

INF × OPSt-1  -0.2169* 

(0.1234) 

 -3.8279*** 

(1.1986) 

OF -0.0083 

(0.0131) 

-0.0734 

(0.1001) 

0.1735 

(0.1283) 

2.0515** 

(0.9725) 

OF × OPSt-1  0.0805 

(0.1224) 

 -2.3062* 

(1.1893) 

DH 0.0156 

(0.0192) 

-0.0402 

(0.1743) 

-0.1382 

(0.1882) 

1.7535 

(1.6929) 

DH × OPSt-1  0.0684 

(0.2125) 

 -2.3271 

(2.0639) 

Utility 0.0177 

(0.0183) 

0.1493 

(0.1662) 

-0.3506** 

(0.1789) 

4.6005*** 

(1.6141) 

Utility × OPSt-1  -0.1726 

(0.2175) 

 -6.3850*** 

(2.1129) 

R
2
 0.3755 0.3878 0.6225 0.6349 

        * indicates statistical significance at 90% confidence 

        ** indicates statistical significance at 95% confidence 

        *** indicates statistical significance at 99% confidence 
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 The third and fourth generated models include interaction terms between position and 

offensive productivity in a contract year (t – 1).  The coefficients on offensive production in the 

third model, which examines the effect of past performance on offensive output in period t, 

remain similar to those in (1).  Contrastingly, the coefficient on contract year productivity 

increases by 52.8% from (2) to (4) and the majority of the position dummy variables and 

interaction terms have become highly significant.  The negative coefficient on each interaction 

term suggests that increases in contract year performance are associated with smaller increases in 

salary for non-first basemen than first basemen.  Intuitively, this makes sense as first base is 

considered the most offensive-minded position in baseball.  Therefore, (4) suggests that position 

has a significant effect on salary.     

Thus far, (3) and (4) have provided statistical evidence that past production is a 

determinant of output and salary in period t.  In addition, the findings indicate that production 

during a contract year (OPSt-1) has statistically larger effects than production two and three years 

prior to the expiration of an existing contract (OPSt-2 and OPSt-3) in each the future performance 

and future salary models.  In order to take the research one step further, a fifth model is needed 

to determine whether free agent contracts exhibit signs of irrational behavior.   

Theoretically, salary should be perfectly correlated with the performance model; players 

should be compensated based on past productivity.  If this were the case, then the coefficients on 

each of the independent variables in both the performance (3) and salary (4) models should be 

proportional.  By comparing the ratios of the lagged performance variables across models, it is 

possible to determine whether contract year productivity has statistically larger effects in 

determining future salary than future offensive output.   
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The two ratios to be compared across models measure the relationship between contract 

year productivity and production in periods (t – 2) and (t – 3).  The ratios are calculated as 

follows: 

          
      

      
                          

      

      
     

 

A ratio equal to 1 suggests that the effect of performance in period (t – 2) or (t – 3) is equal in 

magnitude to the effect of contract year productivity (OPSt-1) for either the performance or salary 

models.  The smaller the ratio, the more responsive the model is to deviations in contract year 

productivity relative to productivity in the periods (t – 2) and (t – 3).  When comparing the same 

ratio across different models, equivalent ratios would confirm the null hypothesis that the effect 

of performance is not statistically different in each model.  However, statistically greater ratios in 

the performance model would suggest that the salary model is more responsive to deviations 

from trend in contract year productivity.  The ratios are generated below using a seemingly 

unrelated regressions approach.     

Table 6: Comparison of Ratios of Performance Coefficients 

 Ratio 1 Ratio 2 

Coefficient Standard Error Coefficient Standard Error 

Performance (3) 0.4802 0.1809  0.4138 0.1551 

Salary (4) 0.3023 0.0601  0.1141 0.0449 

 

 Both Ratio 1 and Ratio 2 are greater in the performance model, which is consistent with 

overweighting contract year performance when determining salary.  However, neither ratio is 

statistically different across models at 95% confidence.  Ratio 1 is not statistically different 

across models under even the most lenient standards (p-value = 0.3571) although Ratio 2 is 

statistically different at 90% confidence (p-value = 0.0664).  These findings suggest that 
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offensive production in period (t – 3) may be underweighted and offensive production in a 

contract year (t – 1) may be overweighted when determining salary relative to its effect on 

performance in year t. 
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CONCLUSION 

 In Major League Baseball, the popular view is that players perform statistically better 

during the final year of a contract in an effort to secure long-term, guaranteed contracts in the 

future.  The notion of the contract year effect helped fuel this study and its attempts to determine 

whether Major League teams behave irrationally when signing players to free agent contracts.  

More specifically, this research sought to ascertain whether organizations overweight 

performance one year prior to free agency and underweight performance two and three years 

prior to free agency.   

 There is statistical evidence to conclude that past productivity affects both future 

productivity and future salary.  It was determined that past performance has a linear relationship 

with offensive output, but a non-linear relationship with salary.  Still, despite different functional 

forms, it was possible to determine whether the performance and salary models responded 

disproportionately to deviations in past performance.  Although the findings are only marginally 

significant, it is reasonable to conclude that Major League teams underweight performance in 

period (t – 3) and, furthermore, overweight performance in a contract year when valuing free 

agent players. 

 The explanations for this irrational behavior are numerous and beyond the scope of this 

study.  Positive recency could explain why teams appear to discount performance to a greater 

degree for each additional period in the past.  It is also equally plausible that organizations view 

offensive productivity as a non-stationary process wherein a player‘s underlying performance 

level does not remain stagnant between periods.  The notion of the winner‘s curse may also 

account for the apparent pattern of teams placing excessive emphasis on contract year 

performance.  Regardless of the explanation, the fact that the free agent market does not behave 
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rationally is certainly fascinating and likely relevant to industries outside of the sporting world, 

especially those where performance indicators are noisier.  In such industries, the more 

performance deviates from year to year, the more susceptible individuals will be to underweight 

past performance data. 
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GLOSSARY 

Fielding Runs Above Replacement (FRAR): 

 

FRAR measures the difference between a player‘s and a replacement player‘s ability to 

prevent runs from scoring when fielding.  FRAR is calculated differently for every position, but 

according to Baseball Prospectus‘ database, ―in all-time adjustments, an average catcher is set to 

39 runs above replacement per 162 games, first base to 10, second to 29, third to 22, short to 33, 

centerfield to 24, left and right to 14.‖  Furthermore, FRAR incorporates adjustments for league 

difficulty and normalizes defensive statistics over time. 

 

On Base Plus Slugging Percentage (OPS): 

 

OPS is the sum of Slugging Percentage (SLG) and On Base Percentage (OBP).  SLG 

measures the ability of a player to hit for power and is calculated as total bases divided by at-

bats: 

 

        
  

  
     

                         

  
 

 

where AB is the number of at-bats for a given player, and 1B, 2B, 3B, and HR are the number of 

singles, doubles, triples, and homeruns, respectively.  OBP measures the frequency with which a 

player reaches base safely and is calculated as: 

 

        
        

            
 

 

where H is the number of hits for a given player, and BB, HBP, and SF are the number of walks, 

hit-by-pitches, and sacrifice flies, respectively.  OPS, therefore, measures both a player‘s ability 

to hit for power and his ability to reach base safely and is calculated as follows: 

 

                    
  

  
 

        

            
 

 

In this sense, OPS serves as an all-encompassing offensive statistic and the higher a player‘s 

OPS, the better he is offensively.  Although OPS is not a perfect measure of performance, it is 

far better than one could obtain in practically any other industry.   
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