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Through the process of collective bargaining, players’ unions in professional sports have negotiated the right of guaranteed contracts to varying degrees across the sporting world.  Because of the establishment of free agency, it is generally considered to be a victory by the players union to obtain fully guaranteed contracts.  I hypothesis however, that the existence of guaranteed contracts in a league’s Collective Bargaining Agreement (CBA) will, ceteris paribus, have a negative effect on the length and a positive effect on the value of contracts for non-elite players, while little to no effects will be present in the contracts of elite players.  
In this analysis, I examine the effect of the existence of guaranteed contracts on the length and value of player contracts in three major North American professional sports, The National Football League (NFL), The National Hockey League (NHL), and Major League Baseball (MLB).  Both length and value are standardized to take into account the differences in league revenue and median career length across the three sports.  Players are separated into five groups representing their ability, and are grouped based on past performance and draft position.  Player age is also adjusted to represent what is considered their “playing age,” essentially their age minus the minimum playing age.

The results of this analysis indicate that an increase in the percentage of a contract that is guaranteed has a negative effect on length of contracts for both elite and non-elite players, with mixed results for the effects of guaranteed contracts on the value of contracts.  These discoveries could have interesting implications for professional sports leagues when renegotiating a CBA once the previous agreement has expired.
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Introduction

Before discussing the differences between the three major sports leagues that are being examined, there must first be an understanding of the similarities between the leagues that make them comparable.

Firstly is the issue of what is called “free agency.”  Free agency refers to a player’s ability to freely choose to sign with any team in a given league.  All three leagues, the NFL, NHL, and MLB, share this characteristic to some degree, and it is vital to the existence of a free market.  Without the presence of free agency, a monopsony would exist, leading to the exploitation of players.  However, with free agency a competitive market is created where players may bargain with several teams, allowing them to earn a salary that is closest to their value.  With the three leagues sharing this key attribute, the effects of differences in contract structures can be more accurately examined.
The term “guaranteed contract” is perhaps misleading.  What it means is that as long as a player refrains from breaking league rules that would allow for his suspension or ejection from the league, and the player continues to desire to compete (does not retire), then the player is entitled to the entire guaranteed portion of the contract.  In the three professional leagues being examined each league guarantees its contracts to varying degrees.
In MLB all player contracts are fully guaranteed, meaning that players are entitled to 100% of the value of their contracts even if they are released from the team.  In the NHL teams have the option of “buying out” the player’s contract for two-thirds of the remaining value of the contract, while the NFL only guarantees 15% of the remaining value of the current playing year.  Since the NFL only guarantees a portion of contracts for the current year, it will have no negative effect on contract length, so for the purposes of this analysis NFL contracts are considered non-guaranteed.  The example below demonstrates the effects of differing degrees of guaranteed contracts:
EXAMPLE:  Player A signs a 1-year contract with Team A worth $1 million, while Player B signs a 10-year contract with Team B worth $10million.  Both Player A and B are released in the first year of their contract. 

In MLB:
Team A must pay Player A $1 million

Team B must pay Player B $10 million

In the NHL:

Team A must pay Player A $.66 million

Team B must play Player B $6.66 million

In the NFL:

Team A must pay Player A $.15 million

Team B must pay Player B $.15 million

As is demonstrated in the example, teams in both the NHL and MLB face a severe financial burden for releasing (also referred to as cutting) a player early on in a long-term contract.  In the NFL however, the team does not have to compensate Player B any more than Player A, and therefore has no disincentive to offer a long-term contract.  It should be noted that the NFL does guarantee a portion of contracts to elite players in the league by offering signing bonuses.  These bonuses are lump sum payments given to the player at agreed upon dates throughout the contract.  The bonuses are guaranteed in that the player will receive them regardless of whether he is on the roster at the time the bonus is due.  
Literature Review

Although there is no significant body of work that has been dedicated to examining the impact of guaranteed contracts in professional sports, there is a great deal of interest and research done on the labor markets of professional team sports.  To understand the effect of guaranteed contracts it is important to have a working knowledge of the structure of the market within which such contracts exist.
Dawson and Downward (2000) reject the traditional view of player labor markets as perfectly competitive.  They argue that such a situation would imply that all teams produced performances of equal quality, and that likewise, all players were also of equal quality.  If this were true, they believe, it would mean that all games would have a random winner, and each victory would be solely due to chance.  This is obviously not the case, as each game in any sport always has an expected winner; this is realized by odds makers in the gambling market.
Instead of perfect competition within the player labor market, Dawson and Downward offer three alternatives that could explain the market.  Firstly, is the case of a monopsony, where the club has a great deal of power, while the player has little to no power.  Historically, this was the case when players did not have the right of free agency.  Since the player has only one club with which to sign, while the club has a large number of players to choose from, the club can offer a wage below the players marginal revenue product.  This is because “monopolistic power in the product market implies bargaining power for the club in the labor market.”
 
Second is the case where player power is high and club power is low.  This situation exists today with elite players, where a player’s unique talent represents a monopoly since there are no close substitutes for them.  In cases of sporting monopolies, Dawson and Downward posit that the athlete’s supply curve is vertical, resulting in demand driven wages.  
Lastly, Dawson and Downward refer to a situation of bilateral monopoly, where both clubs and players have market power.  They argue that in this scenario it is difficult to predict wages and related features such as contractual length as a result of the presence of bargaining that may affect these factors significantly.
Dawson and Downward contend that it was the rise of free agency in the mid-1970’s that led to the end of the monopsony that had previously existed.  The reserve clause which, prior to free agency, bound players to the club that owned their contract was a method of controlling players’ movements so that in principle, poor clubs would be able to afford the same quality of players as the richer clubs.  According to Dawson and Downward, this had the effect of giving clubs total control over a player’s career, because if they could not agree to a contract with their current club, they would be forced to retire from the game.  Sanderson and Seigfried (1997) note that the change towards free agency in US professional sports began in the 1970’s, and that by the 1990’s the situation had developed so that only entry-level players were subject to the same monopsonistic exploitation that all players had previously experienced.  Now, “labor relations in each of the four professional team sports leagues in the United States have evolved into a situation where teams maintain limited power over entry level players with substantial freedom to contract for veteran players.”

Scully (2004) also recognizes the rise of free agency as the reason why players’ salary as a percentage of league revenue has increased dramatically across all four major North American professional sports.  Scully also finds that there is a convergence of player salaries as a percentage of revenue across all of the major sports at between 50-55%.  

According to Campbell and Sloane (1997), Simmons (1997), Szymanski and Kuypers (1999), and Sanderson and Seigfried, the income inequality gap between less established and elite players has increased along with the rise in salaries as a result of free agency.  They see these developments as a reflection of bargaining power, since an overall increase in a players bargaining power will, on average, increase salaries above the monopsonistic levels of the past.  Furthermore, elite players will have even greater bargaining power because of the personal monopolies they have, thus widening the gap between the top and bottom players.  Fort and Quirk (1992) support these findings, as an examination of the Lorenz curve for MLB salaries in 1974 (before free agency), and 1990 show an increase in the Gini coefficient from .395 in 1974 to .508 in 1990, demonstrating an increase in income inequality.  Scully (2004) also found similar shifts in the Gini coefficient coinciding with the emergence of free agency.  The NHL went from a Gini coefficient of 0.224 in 1978 to 0.458 in 2003, while baseball went from 0.372 in 1973 to 0.626 in 2003, supporting the findings of Fort and Quirk.
One view taken on the presence of guaranteed contracts is the perspective that guaranteed contracts are a means of risk sharing.  Foster, Greyser, and Walsh (2006) discuss the two main alternatives for risk sharing where either the club bears the risk, as in MLB, or the player, as in the NFL.  In the case of MLB, Foster et al. argue that by guaranteeing the base salary of the contract the club bears the risk for performance below expectation, or injury.  Foster et al. make the argument that the opposite is true for the NFL because once a team releases a player from their contract they are not required to pay out the remainder of that player’s contract, leaving the player to bear the risk of poor performance or injury.

Foster et al. also discuss the existence of signing bonuses, which they refer to as up-front bonuses.  They argue that the up-front bonus “is an especially important component when player contracts are not guaranteed over the life of the contract.”
 Foster et al. also point out that such bonuses are often only included in the contracts of highly demanded players, citing the example of Indianapolis Colts quarterback Payton Manning, whose 7-year $98 million contract included $34.5 million in up-front bonuses.  Foster et al. claim it is the duty of player agents in the NFL to maximize the percentage of a contract that is paid in up-front bonuses in order to insulate the player as much as possible from the risk of injury or sub-standard performance.
In studies of the NHL using salary as the dependant variable, McLean and Veall (1992) found age to have a significant and positive effect on player salaries, while Eastman (1981) found both age and experience to have significant and positive effects on player salaries.

With regards to the negative impact a team can face as a result of a guaranteed contract for a player who is no longer playing, Hruby (2002) discusses Albert Belle’s contract with the Baltimore Orioles, a MLB team.  Belle was forced to retire due to injury in 2002, yet Baltimore was still responsible for the $39 million remaining on his contract.  Hruby explains how paying players who are not on the roster can create great difficulty when attempting to be competitive while remaining under the salary cap
Methodology
a. Data

The data used in this project consists of a cross section of 100 players randomly selected from each of the three professional sports leagues being examined, the NHL, NFL, and MLB, for a total sample size of 300.  Each player in the study was recorded according to a number of different attributes.  These attributes include the length of their current contract, the average yearly value of their current contract, their age, years of experience in their professional league, and a “skill” value.

The assigned skill value is represented as a number between 1 and 5.  This skill value was determined based on two factors, past performance relative to peers and draft position.  Relative performance is the more apparent of the two, as the better an athlete performs (e.g. a higher batting average in baseball or more points in hockey) the higher his perceived skill should be relative to his peers.  Draft position is also a relevant factor, especially for less experienced players, as their draft position (how soon they were selected upon entry to the league) represents their perceived value by league managers.  Accounting for these two factors, players were then ranked and assigned a number representing this skill factor.  The twenty highest ranking players from each league were assigned a 5, the next twenty a 4, and so on until all 100 players were given a skill value.
For purposes of a more accurate regression, player age was adjusted to represent the number of years of playing eligibility the player had.  Simply put, since the minimum playing age for each of the leagues is 18, the adjusted age value is their actual age minus 18.  The new variable representing player age is ADJAGE.  
One difference that exists between the three sports leagues is median career length.  There were numerous sources with information on average career length for each of the three sports leagues, but averages can be skewed due to outliers.  Since there is no existing data on median career length, the sample was used to determine this information.  From the sample, the median experience was four years for both the NHL and MLB, and three years for the NFL.  To account for the differences in median career length, both contract length and years of experience were multiplied by a factor of 4/3 for NFL players, as a means of accounting for their shorter careers.  If this were not done results may have been misinterpreted, as a three year contract in the NFL would not be equivalent to a four year contract in the NHL or MLB, even though they are equal in terms of expected career length.  The new variables created by standardizing for contract length, and experience are ADJLENGTH and ADJEXP, respectively.
Another significant area of difference between the three leagues is revenue.  Since a large portion of league revenue goes towards player salaries, it is understandable that differences in revenue between the three leagues could also account for differences in player salaries.  Of the three sports, the NFL generates the most revenue per team, followed by MLB and then the NHL, respectively.  However, these three leagues do not carry the same number of players on their roster, so the league with the highest revenue per player may be different than the one with highest revenue per team.  Currently the NFL has a 45 player roster, MLB a 25 player roster, and the NHL a 23 player roster.  After taking into account revenue per player, average yearly salaries in the NHL were multiplied by a factor of 1.50, and salaries in the NFL were multiplied by a factor of 1.15, these new values are represented in the variable ADJVALUE.

Two dichotomous dummy variables, FULLGUAR and PARTGUAR are used to represent the degree to which a given player’s contract is guaranteed.  FULLGUAR implies that a player’s contract is fully guaranteed, as is the case with contracts in MLB.  PARTGUAR represents contracts that are 2/3 guaranteed, as is the case with contracts in the NHL.  A player’s contract can be fully guaranteed, 2/3 guaranteed, or neither (NFL contracts), but may not be both fully guaranteed and 2/3 guaranteed.
The following table represents a list of the variables, as well as the source of the information.

Table 1: Variables

	Variable
	Name
	Unit
	Source

	SKILL

	Player Skill Factor
	Quintiles (1-5)
	N/A

	ADJLENGTH

	Standardized Current Contract Length
	Years
	TSN.ca, NHLnumbers.com, USAtoday.com

	ADJEXP

	Standardized Experience
	Years
	TSN.ca, 

	ADJVALUE

	Standardized Average Yearly Value of Contract
	Dollars (US)
	TSN.ca, NHLnumbers.com, USAtoday.com

	ADJAGE

	Standardized Player Age
	Years
	TSN.ca

	FULLGUAR
	Dummy Variable –Fully Guaranteed Contract
	1 = Yes
0 = No
	N/A

	PARTGUAR
	Dummy Variable – 2/3 Guaranteed Contract
	1 = Yes
0 = No
	N/A

	EXP
	Player Experience
	Years 
	TSN.ca

	LENGTH
	Current Contract Length
	Years
	TSN.ca, NHLnumbers.com, USAtoday.com

	VALUE
	Average Yearly Value of Contract
	Dollars (US)
	TSN.ca, NHLnumbers.com, USAtoday.com


b. Model Specification

There were 6 models of primary concern.  First was the effect of the presence of guaranteed contracts on the length of player contracts.  Model (1) includes all of the players in each of the three leagues:
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Where:

	ADJLENGTH
	=
	Standardized Current Contract Length

	SKILL
	=
	Player Skill Value

	ADJEXP 
	=
	Standardized Player Experience

	ADJAGE
	=
	Standardized Player Age

	FULLGUAR
	=
	Dummy Variable – Fully Guaranteed Contract

	PARTGUAR
	=
	Dummy Variable – 2/3 Guaranteed Contract


Model (2) examines the effect of the presence of guaranteed contracts on the yearly value of player contracts.  This model also includes all of the players in each of the three leagues:
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Where:

	ADJVALUE
	=
	Standardized Current Contract Average Yearly Value



The last 4 models look to examine the differences in the effects of the presence of guaranteed contracts on elite compared to non-elite players.  Firstly, is the effect of guaranteed contracts on the length of contracts for elite players as shown in model (3).  This model only includes data for players in the three leagues with a SKILL value of 5.  Since all players are of the same SKILL value, the SKILL variable is removed from the equation.
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Model (4) examines the effects of guaranteed contracts on the length of contracts for non-elite players.  This model has the same equation as model (2), but only includes players with a SKILL value from 1 to 4.

Model (5) examines the effects of guaranteed contracts on the yearly value of contracts for elite players, only including data for players in the three leagues with a SKILL value of 5.
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Model (6) utilizes the same equation as model (1), but only includes data on non-elite status players with a SKILL value from 1 to 4.  This model examines the effect of the presence of guaranteed contracts on the yearly value of contracts for non-elite players.

c. Data Issues
The most significant problematic issue with this data is the accuracy of NFL contract values.  Many NFL contracts do not clearly break down which portion of a contract is an up-front bonus (guaranteed) and which is not.  This could be a serious issue because for this study NFL contracts are essentially considered non-guaranteed.  However, as mentioned in the literature review, it is only the star players that can demand a large portion of their contract be paid in up-front bonuses.  This is because the skills they possess are rare, and teams compete with each other by offering a higher percentage of the contract to be paid in up-front bonuses.  This does not occur with non-elite players, who do not have personal monopolies over their skills, and must compete with many other non-elite players.
d. Expected Results
I expected to find a negative relationship between the presence of guaranteed contracts and contract length (Model 1).  This relationship should exist because, according to Foster et al. (2006), the presence of guaranteed contracts shifts the risk of underperformance or injury from the player to the team.  Since the team does not know if the player will change his work ethic, or some other factor after signing a long-term deal, the team will be less willing to offer a long-term contract.  However, I expected that when only looking at elite players with a SKILL value of 5 (Model 3), the negative effects would be significantly diminished, if present at all.  This is due to the personal monopoly of skills that elite players possess.  This monopoly causes teams to compete with each other for the skills that elite players have exclusively.  The competition between deals should increase the length of contract that teams are willing to offer, thus reducing the negative effect of guaranteed contracts.  For non-elite players with SKILL values from 1 to 4, however, the negative effects on the length of contracts from the presence of guaranteed contracts (Model 4) should be more severe.  This is because non-elite players do not possess the same unique skills that elite players do, and exist in more of a competitive environment with their peers.  With many similar options to choose from, teams do not have to compete with each other as much, and can easier avert their risk by offering shorter term contracts.
I expected that there would be a positive relationship between the presence of guaranteed contracts and yearly contract value (Model 2).  This is because if the assumptions for model (1) held true (contract length is less with guaranteed contracts) players with guaranteed contracts will be negotiating more frequently than players without guaranteed contracts.  If a player is negotiating for a new contract each year, and salaries (on average) continue to rise, then signing a deal at market value each year should yield a higher value than signing one long-term deal.  I expected that the positive relationship should be less significant among elite players (model 5) because they are more likely to sign long term deals.  However, I expected that non-elite players with a SKILL value from 1 to 4 (model 6) should see a greater positive relationship because they, in theory, would be negotiating their contracts more often.
I expected that the SKILL value would be positively related to both ADJVALUE and ADJLENGTH.  This is because teams should be willing, ceteris paribus, to offer higher salaries and longer term contracts to players with better skills.

I expected that ADJEXP would be positively related to ADJVALUE and ADJLENGTH.  This is because the more experienced a player is, the more information managers in a given league should have on that player.  Because managers have more information on the player, that player should be perceived as less risky and teams should be willing to offer longer length contracts at a higher value.
Conversely, I expected that ADJAGE would be negatively related to ADJVALUE and ADJLENGTH.  This should hold true because the older a player is, ceteris paribus, the fewer years the player will have left in his career.  Because of this, teams will not be willing to offer as long a contract or as high a salary to older players relative to younger ones.


Results and Analysis

In this analysis there are 6 models examining the effects of guaranteed contracts on the length as well as the value of contracts, as well as the differences that exists between elite and non-elite players.  For all regressions, heteroskedasticity was corrected using the White heteroskedasticity test, the results can be found in the appendix at the end of the paper.  The results of an ordinary least-squares regression on model (1) defined in equation (1) appear in Table (2)
Table 2. Model 1
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	Coefficient
	Estimate
	Standard Error
	P-value

	α
	2.940678
	.314822
	0.0000

	β1 (Player Skill Value)
	0.938643
	.065945
	0.0000

	β2 (Standardized Player Experience)
	0.082534
	0.055418
	0.0975

	β3 (Standardized Player Age)
	-0.144738
	0.044939
	0.0014

	β4 (Dummy Variable – Fully Guaranteed Contract)
	-1.876827
	0.284167
	0.0000

	β5 (Dummy Variable – 2/3 Guaranteed Contract)
	-1.955103
	0.237953
	0.0000

	
	
	
	

	
	
	
	

	R-squared
	0.552307
	F-statistic
	72.54012

	Adjusted R-squared
	0.544694
	P-value (F-statistic)
	0.000000

	S.E. of Regression
	1.519219
	
	


A player’s skill (β1) is positively related to contract length at the 1% significance level.  This is also true in theory because teams must compete with each other more for higher skilled players as their talents are rare.  This competition should have the effect of increasing the quality of offers given to players, in this case represented through length of contract.  For each quintile higher a player’s skill is, contract length will on average increase by 0.93 years.
The years of experience a player has in the league (β2) is positively related to contract length at the 10% significance level.  For each year a player has played in the league, his contract will be, ceteris paribus, 0.08 years longer.  This positive relationship is logical because teams will have more information on players who have played in the league longer, having the effect of reducing the perceived risk of underperformance.

The player’s age (β3) has a negative relationship with contract length at the 1% significance level.  Each year older a given player is will reduce the length of his contract, ceteris paribus, by 0.14 years.  This makes intuitive sense because the older a player is the fewer years he will be able to play, which will prompt teams to offer contracts of shorter length.

Age and experience have opposite relationships with contract length, which at first may seem odd, but is logical.  For instance, a team would logically be willing to offer a longer contract to a player who is 22 years old with 4 years experience, than to a player who is 40 years old with 4 years experience.  Experience has the effect of diminishing some, but not all of the negative relationship between age and contract length.
Both fully guaranteed contracts (β4) and 2/3 guaranteed contracts (β5) are negatively related to contract length at the 1% significance level.  This makes intuitive sense because when a team must bear the risk of poor player performance or injury, ceteris paribus, they will offer a contract of shorter length to avert some of the risk.  The presence of a fully guaranteed contract will have the effect of reducing the length of the contract by 1.88 years, while the presence of a 2/3 guaranteed contract will reduce the length of the contract by 1.96 years, when compared to contracts without guarantees.

The results of an ordinary least-squares regression on model (2) defined in equation (2) appear in Table (3).

Table 3. Model 2
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	Coefficient
	Estimate
	Standard Error
	P-value

	α
	2.219747
	0.382739
	0.0000

	β1 (Player Skill Value)
	2.089494
	0.106838
	0.0000

	β2 (Standardized Player Experience)
	0.192086
	0.082744
	0.0209

	β3 (Standardized Player Age)
	-0.144866
	0.068479
	0.0352

	β4 (Dummy Variable – Fully Guaranteed Contract)
	0.994473
	0.438973
	0.0242

	β5 (Dummy Variable – 2/3 Guaranteed Contract)
	0.006814
	0.284833
	0.9809

	
	
	
	

	
	
	
	

	R-squared
	0.704276
	F-statistic
	140.0342

	Adjusted R-squared
	0.699247
	P-value (F-statistic)
	0.000000

	S.E. of Regression
	2.080199
	
	


The skill value that a player possesses (β1) has a positive relationship with the average yearly value of his contract at the 1% significance level.  For each quintile of skill higher a player is in, ceteris paribus, his average contract value will increase by 2.09 million USD per year.  This is logical because teams will be willing to offer players of a higher skill level more money because their skills are in higher demand.

The years of experience a player has in the league (β2) has a positive relationship with contract value at the 5% significance level.  For each year of experience in the league a player has, ceteris paribus, his average contract value will increase by 0.19 million USD per year.  This fact makes intuitive sense because players with more experience have intangibles separate from skill that a team would desire and would therefore be willing to offer a more valuable contract in order to have those players’ services.

Player age (β3) has a negative relationship with the average yearly value of a contract at the 5% significance level.  For each year older a given player is, his average contract value will decrease by 0.14 million USD per year.  This result contradicts previous findings by Mclean and Veall (1992), and Eastman (1981) which found that player age had a significant positive effect on player salaries.  However, there have been changes to the Collective Bargaining Agreements in all three leagues, specifically the NHL, which have reduced the minimum age a player is eligible for free agency.  This lowering of the free agency age may explain the differences in the results, as there are reduced non-natural advantages to being older than in past studies.
The presence of fully guaranteed contracts (β4) is positively related to the average yearly value of a contract at the 5% significance level.  Players with guaranteed contracts, ceteris paribus, have higher average contract values to the amount of 0.99 million USD per year.  Intuitively, this is true because players with guaranteed contracts have a shorter average length of contract, meaning that they renegotiate more often and will have a contract value closer to the market value than players with longer term contracts.  Since player salaries have had consistent increases since free agency, as according to Sanderson and Seigfried (1997), the market value of a given player will rise from year to year, demonstrating why signing short-term contracts will result in higher average yearly contract values.
In this model, the presence of a 2/3 guaranteed contract (β5) has no significant impact on the average yearly value of player contracts.  If the intuition holds true as it does with fully guaranteed contracts there should be a positive relationship between average yearly value of player contracts and the presence of a 2/3 guaranteed contract.  However, a possible explanation for the lack of a relationship may be the current economics of the NHL, where contracts are guaranteed to the 2/3 level.  After the latest Collective Bargaining Agreement, there was a decrease in average player salaries due to the institution of a salary cap for both teams as well as individuals.  Since player salaries have not been rising lately as they have with the two other sports, short-term deals will not be as advantageous to the players as they would otherwise be.
The results of an ordinary least-squares regression on model (3) defined in equation (3) appear in Table (4).  Model (3) consists only of players with a SKILL value of 5.

Table 4. Model 3
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	Coefficient
	Estimate
	Standard Error
	P-value

	α
	9.437408
	0.769733
	0.0000

	β1 (Standardized Player Experience)
	0.289570
	0.162326
	0.0800

	β2 (Standardized Player Age)
	-0.329434
	0.151770
	0.0343

	β3 (Dummy Variable – Fully Guaranteed Contract)
	-2.023080
	0.757308
	0.0099

	β4 (Dummy Variable – 2/3 Guaranteed Contract)
	-3.868886
	0.575681
	0.0000

	
	
	
	

	
	
	
	

	
	
	
	

	R-squared
	0.487543
	F-statistic
	13.08154

	Adjusted R-squared
	0.450274
	P-value (F-statistic)
	0.000000

	S.E. of Regression
	1.889228
	
	



Model (3) examines the effect of guaranteed contracts on the length of player contracts for elite players only.  As is the case with model (1), experience (β1) is positively related to contract length at the 10% significance level, and age (β2), is negatively related to contract length at the 5% significance level.  Similarly, the negative relationship with age is slightly greater than the positive relationship with experience.  It was expected that there would be little or no relationship between the presence of either fully guaranteed (β3) or 2/3 guaranteed (β4) contracts and contract length because competition for elite players between teams would result in contract offers of longer length than would be otherwise preferred.  However, this is not the case as both fully guaranteed contracts and 2/3 guaranteed contracts are negatively related to contract length at the 1% significance level.  
The results of an ordinary least-squares regression on model (4) defined in equation (1) appear in Table (5).  Model (4) consists only of players with a SKILL value from 1 to 4.

Table 5. Model 4
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	Coefficient
	Estimate
	Standard Error
	P-value

	α
	2.800550
	.298148
	0.0000

	β1 (Player Skill Value)
	0.737728
	.090665
	0.0000

	β2 (Standardized Player Experience)
	-0.024018
	0.043147
	0.5783

	β3 (Standardized Player Age)
	-0.059604
	0.035866
	0.0979

	β4 (Dummy Variable – Fully Guaranteed Contract)
	-2.048668
	0.266614
	0.0000

	β5 (Dummy Variable – 2/3 Guaranteed Contract)
	-1.382021
	0.218814
	0.0000

	
	
	
	

	
	
	
	

	R-squared
	0.472074
	F-statistic
	41.84886

	Adjusted R-squared
	0.460794
	P-value (F-statistic)
	0.000000

	S.E. of Regression
	1.262949
	
	



Model (4) examines the effect of the presence of guaranteed contracts on the length of player contracts for non-elite players with a SKILL value from 1 to 4.  As expected and previously witnessed, a player’s skill (β1) has a positive relationship with contract length at the 1% significance level.  Unlike the previous models however, experience (β2) does not have a significant relationship with contract length.  The reason for this is not immediately clear, but one possible explanation could be player mobility within the SKILL rating from contract to contract.  Age (β3), is negatively related to contract length at the 10% significance level, which is similar to other models As in previous models, the presence of fully guaranteed contracts (β4) and 2/3 guaranteed contracts (β5) have a negative relationship with contract length at the 1% significance level.  As previously discussed, this is to be expected as teams will not be willing to offer as long a length of contract when they must bear the risk of poor performance or injury.

The findings in model (3) share the conclusion in model (4) that the presence of guaranteed contracts has a negative relationship with the length of player contracts.  It was expected that elite players (model 3) would not face the same consequences as the non-elite players (model 4), but the results show that the presence of guaranteed contracts have a negative relationship with contract length regardless of player skill.


The results of an ordinary least-squares regression on model (5) defined in equation (4) appear in Table (6).  Model (5) consists only of players with a SKILL value of 5.
Table 6. Model 5
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	Coefficient
	Estimate
	Standard Error
	P-value

	α
	11.37270
	1.344745
	0.0000

	β1 (Standardized Player Experience)
	0.633244
	0.227593
	0.0074

	β2 (Standardized Player Age)
	-0.572367
	0.213896
	0.0098

	β3 (Dummy Variable – Fully Guaranteed Contract)
	2.244442
	1.352311
	0.0916

	β4 (Dummy Variable – 2/3 Guaranteed Contract)
	-1.459253
	0.828016
	0.0836

	
	
	
	

	
	
	
	

	
	
	
	

	R-squared
	0.206553
	F-statistic
	3.579457

	Adjusted R-squared
	0.148848
	P-value (F-statistic)
	0.011522

	S.E. of Regression
	3.061914
	
	


Model (5) examines the effect of the presence of guaranteed contracts on the average yearly value of contracts for elite players with a SKILL value of 5.  As seen in model (2), experience (β1) has a positive impact on contract value at the 1% significance level, while age (β2) has a negative relationship at the 1% significance level.  Also, similar to model (2) the presence of fully guaranteed contracts (β3) has a positive relationship with average yearly value of contracts at the 10% significance level, while the presence of 2/3 guaranteed contracts has a negative relationship with contract values at the 10% significance level.  

This model also has a relatively weak R2 value of .21, suggesting that there are other factors which are not present that determine the average yearly contract value for elite players.  I believe that one significant factor that is absent is the negotiating skill of player agents.  Ceteris paribus, a player with a more skilled agent will receive a higher salary.  This concept however, is beyond the scope of this research.
The results of an ordinary least-squares regression on model (6) defined in equation (2) appear in Table (7).  Model (6) consists only of players with a SKILL value from 1 to 4.
Table 7. Model 6
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	Coefficient
	Estimate
	Standard Error
	P-value

	α
	-1.944683
	0.296392
	0.0000

	β1 (Player Skill Value)
	1.478383
	0.095774
	0.0000

	β2 (Standardized Player Experience)
	-0.005724
	0.050875
	0.9105

	β3 (Standardized Player Age)
	0.038994
	0.043467
	0.3706

	β4 (Dummy Variable – Fully Guaranteed Contract)
	0.289404
	0.277680
	0.2984

	β5 (Dummy Variable – 2/3 Guaranteed Contract)
	0.503437
	0.178825
	0.0053

	
	
	
	

	
	
	
	

	R-squared
	0.668245
	F-statistic
	94.26776

	Adjusted R-squared
	0.661156
	P-value (F-statistic)
	0.000000

	S.E. of Regression
	1.229273
	
	



Model (6) examines the effect of the presence of guaranteed contracts on the average yearly value of contracts for non-elite players with a SKILL value from 1 to 4.  As previously seen in model (2) a player’s skill value (β1) is positively related to average yearly contract value at the 1% significance level.  Also, similar to model (4) where neither age nor experience predicted contract length, neither player experience (β2) nor age (β3) has a significant relationship with contract value for non-elite players.  Again, this may be due to the mobility of player’s skill factor between contracts.

Unlike what was expected and seen in model (5), the presence of fully guaranteed contracts (β4) does not have a significant relationship with average yearly contract value.  This may be related to the findings of Fort and Quirk (1992) that showed an increase in the Gini coefficient in MLB, where fully guaranteed contracts exist.  If their findings still hold true than this implies that the market value of elite players is growing at a faster rate than the market value of non-elite players, explaining why short-term contracts do not have the same benefits for non-elite players as they do for elite players.

Also unlike model (4), the presence of 2/3 guaranteed contracts has a positive relationship with contract value at the 1% significance level.  This could be related to the NHL Collective Bargaining Agreement ratified in 2005 that put limits on team as well as individual player salaries.  Since elite players may be forced to sign a contract for less than their market value, due to individual contract value limits, this may leave more resources to be spent on non-elite players.  This result could have interesting implications in future CBA negotiations as a reduction in income inequality may be a goal of future players’ unions.
It was expected that the benefits of short-term contracts as a result of the presence of guaranteed contracts would be more advantageous for non-elite players, rather than elite players.  However this is not seen here, as it seems that a cap on individual player salaries in the NHL may be keeping the salaries of elite players below market value and distorting the results.  In MLB, where individual player salary limits do not exist, the market value of elite players seems to be increasing at a faster rate than non-elite players, supporting the findings by Scully, as well as Fort and Quirk of increasing income inequality.
Economic Implications

The presence of guaranteed contracts is considered a victory by players’ unions when established.  This is because forcing teams to guarantee contracts shifts the risk of poor player performance or injury from players to teams.  However, the effect that guaranteed contracts have on decisions that team management makes with regards to player contracts was not known until now.  Guaranteeing contracts has the effect of reducing the length of contract that teams are willing to offer players, regardless of their status of being elite or otherwise.  At the same time however, because of the continuous increases in player salaries from year to year, short length contracts allow players to negotiate more often, and agree to contracts at their new, higher market value.  The trade-off between long-term security and short-term contracts of higher value is a dilemma that both management and players must deal with. 
Suggestions for Further Research

There are many interesting questions raised as a result of the findings of this research.  One possible topic of further research would be to examine the effect that individual player salary caps have on reducing income inequality between elite and non-elite players.  Could this explain the differences in the results in MLB and the NHL of the contract values of elite vs. non-elite players?  If placing limits on individual player salaries has the effect of saving more resources for non-elite players, according to the theory of marginal utility, does this salary limit benefit players as a whole?

Another area of interest is the individual negotiating skill of player agents.  How important is the selection of a player agent, and could the negotiating skill of player agents explain the differences in average yearly contract value among elite players?  The same studies could be done on the team management side, examining whether there are specific General Managers, or clubs that seem to outperform the competition with regards to negotiating player contracts, and how that skill relates to performance in terms of wins and losses, or league championships.


Also of interest would be the apparent insignificant relationship between the age and experience of non-elite players and the length and value of contracts they receive.  Previous research by Eastman (1981), and McLean and Veall (1992) showed that age and experience were positively related to contract value.  Could changes in collective bargaining agreements since that time have had an impact on the results?
Conclusion


The purpose of this analysis was to determine the relationship between the existence of guaranteed contracts and the length and value of player contracts, and to determine if these effects differed for elite players compared to non-elite players.  This model was an attempt to show the effects of the argument made by Foster et al. (2006) that guaranteed contracts shift the risk of poor performance or injury from players to clubs.

Specifically, this model concludes that for any given player the presence of guaranteed contracts reduces the length of the contract by 1.88 years, and 2/3 guaranteed contracts reduce the length of the contract by 1.96 years.  Also, the presence of fully guaranteed contracts increase the average value of the contract by 0.99 million USD per year, while 2/3 guaranteed contracts have no significant effect.  It was expected that there would be a positive relationship for both forms of guaranteed contracts because of shorter length contracts and increasing salaries from year to year, but recent changes in the NHL’s CBA may explain why there is no significant effect with 2/3 guaranteed contracts
With regards to differences seen between elite and non-elite players, these results are also mixed.  It was expected that non-elite players would see more negative effects from guaranteed contracts with respect to length of contract than would elite players because of the monopoly elite players possess over their skill.  However, this is not the case as both elite and non-elite players have a significant negative relationship between guaranteed contracts and contract length.

It was expected that the presence of guaranteed contracts would be positively related to average yearly contract value for both elite and non-elite players.  However, there is only a positive relationship between elite players in MLB, and not in the NHL.  Theoretically this could be because of the individual salary limit that exists for players in the NHL that may be keeping their salaries below market value.  With non-elite players the relationship is only significant in the NHL; this may be as a result of the increasing income inequality in MLB as previously determined by Fort and Quirk (1992).  It is unclear whether the increase in income inequality would also exist in the NHL if not for the individual salary limit.
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 Appendix (Eviews Output)
Model (1)

	
	
	
	
	


	Dependent Variable: ADJLENGTH
	

	Method: Least Squares
	
	

	Date: 12/01/08   Time: 15:32
	
	

	Sample: 1 300
	
	

	Included observations: 300
	
	

	White Heteroskedasticity-Consistent Standard Errors & Covariance

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	2.940678
	0.314822
	9.340777
	0.0000

	SKILL
	0.938643
	0.065945
	14.23373
	0.0000

	ADJEXP
	0.082534
	0.055418
	1.489304
	0.0975

	ADJAGE
	-0.144738
	0.044939
	-3.220785
	0.0014

	FULLGUAR
	-1.876827
	0.284167
	-6.604663
	0.0000

	PARTGUAR
	-1.955103
	0.237953
	-8.216335
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.552307
	    Mean dependent var
	3.351111

	Adjusted R-squared
	0.544694
	    S.D. dependent var
	2.251483

	S.E. of regression
	1.519219
	    Akaike info criterion
	3.694068

	Sum squared resid
	678.5601
	    Schwarz criterion
	3.768143

	Log likelihood
	-548.1101
	    Hannan-Quinn criter.
	3.723713

	F-statistic
	72.54012
	    Durbin-Watson stat
	1.595872

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


Model (2)
	
	
	
	
	

	
	
	
	
	


	Dependent Variable: ADJVALUE
	
	

	Method: Least Squares
	
	

	Date: 12/01/08   Time: 15:42
	
	

	Sample: 1 300
	
	

	Included observations: 300
	
	

	White Heteroskedasticity-Consistent Standard Errors & Covariance

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	-2.219747
	0.382739
	-5.799643
	0.0000

	SKILL
	2.089494
	0.106838
	19.55761
	0.0000

	ADJEXP
	0.192086
	0.082744
	2.321447
	0.0209

	ADJAGE
	-0.144866
	0.068479
	-2.115488
	0.0352

	FULLGUAR
	0.994473
	0.438973
	2.265453
	0.0242

	PARTGUAR
	-0.006814
	0.284833
	-0.023925
	0.9809

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.704276
	    Mean dependent var
	3.866708

	Adjusted R-squared
	0.699247
	    S.D. dependent var
	3.793149

	S.E. of regression
	2.080199
	    Akaike info criterion
	4.322602

	Sum squared resid
	1272.205
	    Schwarz criterion
	4.396677

	Log likelihood
	-642.3902
	    Hannan-Quinn criter.
	4.352247

	F-statistic
	140.0342
	    Durbin-Watson stat
	1.196730

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	




Model (3)

	Dependent Variable: ADJLENGTH
	

	Method: Least Squares
	
	

	Date: 12/01/08   Time: 16:00
	
	

	Sample: 1 60
	
	
	

	Included observations: 60
	
	

	White Heteroskedasticity-Consistent Standard Errors & Covariance

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	9.437408
	0.769733
	12.26062
	0.0000

	ADJEXP
	0.289570
	0.162326
	1.783879
	0.0800

	ADJAGE
	-0.329434
	0.151770
	-2.170612
	0.0343

	FULLGUAR
	-2.023080
	0.757308
	-2.671410
	0.0099

	PARTGUAR
	-3.868886
	0.575681
	-6.720533
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.487543
	    Mean dependent var
	5.733333

	Adjusted R-squared
	0.450274
	    S.D. dependent var
	2.548069

	S.E. of regression
	1.889228
	    Akaike info criterion
	4.189869

	Sum squared resid
	196.3050
	    Schwarz criterion
	4.364398

	Log likelihood
	-120.6961
	    Hannan-Quinn criter.
	4.258137

	F-statistic
	13.08154
	    Durbin-Watson stat
	1.775854

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	




Model (4)

	Dependent Variable: ADJLENGTH
	

	Method: Least Squares
	
	

	Date: 12/01/08   Time: 16:04
	
	

	Sample: 1 240
	
	

	Included observations: 240
	
	

	White Heteroskedasticity-Consistent Standard Errors & Covariance

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	2.800550
	0.298148
	9.393156
	0.0000

	SKILL
	0.737728
	0.090665
	8.136874
	0.0000

	ADJEXP
	-0.024018
	0.043147
	-0.556662
	0.5783

	ADJAGE
	-0.059604
	0.035866
	-1.661864
	0.0979

	FULLGUAR
	-2.048668
	0.266614
	-7.684034
	0.0000

	PARTGUAR
	-1.382021
	0.218814
	-6.315968
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.472074
	    Mean dependent var
	2.755556

	Adjusted R-squared
	0.460794
	    S.D. dependent var
	1.719921

	S.E. of regression
	1.262949
	    Akaike info criterion
	3.329458

	Sum squared resid
	373.2395
	    Schwarz criterion
	3.416474

	Log likelihood
	-393.5350
	    Hannan-Quinn criter.
	3.364519

	F-statistic
	41.84886
	    Durbin-Watson stat
	1.821905

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	




Model (5)

	Dependent Variable: ADJVALUE
	
	

	Method: Least Squares
	
	

	Date: 12/01/08   Time: 16:07
	
	

	Sample: 1 60
	
	
	

	Included observations: 60
	
	

	White Heteroskedasticity-Consistent Standard Errors & Covariance

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	11.37270
	1.344745
	8.457143
	0.0000

	ADJEXP
	0.633244
	0.227593
	2.782355
	0.0074

	ADJAGE
	-0.572367
	0.213896
	-2.675917
	0.0098

	FULLGUAR
	2.244442
	1.352311
	1.659709
	0.0927

	PARTGUAR
	-1.459253
	0.828016
	-1.762348
	0.0836

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.206553
	    Mean dependent var
	9.738997

	Adjusted R-squared
	0.148848
	    S.D. dependent var
	3.318864

	S.E. of regression
	3.061914
	    Akaike info criterion
	5.155613

	Sum squared resid
	515.6423
	    Schwarz criterion
	5.330141

	Log likelihood
	-149.6684
	    Hannan-Quinn criter.
	5.223880

	F-statistic
	3.579457
	    Durbin-Watson stat
	1.963890

	Prob(F-statistic)
	0.011522
	
	
	

	
	
	
	
	

	
	
	
	
	



Model (6)

	Dependent Variable: ADJVALUE
	
	

	Method: Least Squares
	
	

	Date: 12/01/08   Time: 15:58
	
	

	Sample: 1 240
	
	

	Included observations: 240
	
	

	White Heteroskedasticity-Consistent Standard Errors & Covariance

	
	
	
	
	

	
	
	
	
	

	
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	-1.944683
	0.296392
	-6.561197
	0.0000

	SKILL
	1.478383
	0.095774
	15.43617
	0.0000

	ADJEXP
	-0.005724
	0.050875
	-0.112502
	0.9105

	ADJAGE
	0.038994
	0.043467
	0.897089
	0.3706

	FULLGUAR
	0.289404
	0.277680
	1.042223
	0.2984

	PARTGUAR
	0.503437
	0.178825
	2.815249
	0.0053

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.668245
	    Mean dependent var
	2.398636

	Adjusted R-squared
	0.661156
	    S.D. dependent var
	2.111778

	S.E. of regression
	1.229273
	    Akaike info criterion
	3.275405

	Sum squared resid
	353.6002
	    Schwarz criterion
	3.362421

	Log likelihood
	-387.0486
	    Hannan-Quinn criter.
	3.310466

	F-statistic
	94.26776
	    Durbin-Watson stat
	1.572391

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


� Dawson and Downward (2000), p. 187


� Sanderson and Seigfried (1997), p. 8


� Foster, Greyser, and Walsh (2006), p. 147


� SKILL is an attribute assigned to each player based on a combination of past performance and draft position.


� ADJLENGTH is adjusted from LENGTH to eliminate the differences in median career length across the three professional sports leagues.


� ADJEXP is adjusted from EXP to eliminate the differences in median career length across the three professional sports leagues.


� ADJVALUE is adjusted from VALUE to eliminate the differences in revenue per player across the three major sports leagues


� ADJAGE is adjusted from AGE to represent the players playing eligibility age.
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