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Abstract 
 
As far as wage disparity and its social, political and economic consequences are concerned, one 

can easily see that it is a popular topic on which many studies and research have been conducted. 

The recent financial turmoil drew the people`s attention on the issue of wage disparity, and the 

people started to discuss this issue on the equity and fairness grounds, but the only thing that 

economists can do is to examine the economic consequences of the wide wage disparities. It is 

much easier to conduct a study on the issue of wage disparity by using the data on the professional 

sport teams due to their several advantages and in this paper I chose to study the relationship 

between intra-team wage dispersion and teams` performance by using data on randomly chosen 16 

teams from the National Football League over the sample period of 2000-2008. First of all, a 

general introduction to the issue takes place. Then a detailed theoretical background is provided. 

After mentioning some previous evidence and methodology, empirical results are revealed. Those 

results show us that Ramaswamy`s and Rowthorn`s Damage Potential Hypothesis is supported 

over Levine`s Cohesiveness Hypothesis by the data. 
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             1. Introduction 

 As far as wage disparity and its social, political and economic consequences are concerned, 

one can easily see that it is a popular topic on which many studies and research have been 

conducted. As we all know, the recent financial turmoil has brought about both the bankruptcy 

of many investment banks in the U.S. as well as of some others from all around the world and 

the criticism of the systems with which the CEOs of these kind of big investment banks are 

compensated. The compensation of the CEOs and the people at the very top management 

levels are being criticised on the basis of equity and fairness nowadays, because their earnings 

were incredibly high and grew rapidly relative to the earnings of general workforce. But, as 

Winter-Ebmer and Zweimüller (1999, p.555) states: `` There is not much an economist can 

contribute to this discussion``. However, an economist can examine and estimate the economic 

consequences of wage dispersion or income inequality in which there is a rising interest due to 

the fact that the wage dispersion is rising in all over the world, especially in the United States. 

In his textbook entitled `` Labor Economics ``, Borjas presents the stylized facts about the 

wage structure in the United States: 

           

 

            Between 1963 and 2003, the U.S. labor market witnessed a sizable           
increase in wage inequality – both across and within skill groups. This fact 
ranks among the most important economic events of the last half of the 
twentieth century, and its social, economic, and political consequences are 
sure to be felt for many decades. 
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 When we examine the studies on the dispersion in wage distribution, we can see that many of 

those studies particularly focus on explaining the factors that create wage disparity such as 

Groshen` s two articles, published in 1991, on the reasons and sources of wage disparity, but 

this was the case up to a recent date. Most probably, the experimental economists and 

researchers had noticed the absence of studies focusing on the effects of intra and inter- team 

wage dispersion on team performance, and then they started to examine this specific issue. 

 

 

1.1 Purpose 

The purpose of this paper is to analyze the effect of intra-team wage disparity on team 

performance by using evidence describing randomly chosen 16 teams from National Football 

League (NFL) for the seasons from 2000 through 2008.  

 

1.2 Reasons for using data on Professional Sport Teams 

The study of the effect of intra team wage differentials on the team performance can be carried 

out for the firms as well, and in fact, there are many studies conducted for firms. However, it is 

much easier to conduct such a study on the professional sport teams due to some reasons: The 

first reason is the availability of many studies and large systematic data on professional sport 

teams. The second reason is that it is very easy to measure the team performance of sport 

teams. The win percentage can be simply used to measure any sport team` s performance. The 

third reason is that it is also easy to measure the wage disparity within a sport team, and there 

are several kinds of measures for intra-team wage dispersion. For example, we can use 

variance of the logarithm of wage or salary Hirschman-Herfindahl Index to measure the 

dispersion in wage distribution within a team. The last reason is that sport teams exactly fit the 

definition of a team due to the fact that the success of a sport team is highly dependent upon 

the collaboration of the team members except very unusual events. The tasks of each player 

are mutually interdependent. 

      Kahn (2000) suggests: 

 

          Professional sports offer a unique opportunity for labor market research. 
There is no research setting other than sports where we know the name, face, 
and life history of every production worker and supervisor in the industry. 
Total compensation packages and performance statistics for each individual 
are widely available, and we have a complete data set of worker-employer 
matches over the career of each production worker and supervisor in the 
industry. 
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1.3 Two competing Hypotheses 
When we examine the available literature on the issue of the relationship between the intra-

team wage disparity and the team performance, we see that there are two competing 

hypotheses on this issue: The first one is Levine` s (1991) Team Cohesiveness Hypothesis, and 

the other one is Ramaswamy and Rowthorn`s (1991) Damage Potential Hypothesis. Actually, 

the foundations of Levine`s Team Cohesiveness Hypothesis were first developed in Akerlof 

and Yellen (1988) and Akerlof and Yellen (1990) where they try to explain their Fair Wage-

Effort Hypothesis and its implications for unemployment. In these two articles, Akerlof and 

Yellen claims that the workers have a conception of  fair wage, and the effort that the workers 

devote to their jobs goes down in sizable amounts when they are paid less than the fair wage. 

In his article entitled `` Cohesiveness, Productivity and Wage Dispersion `` Levine claims that 

a higher wage disparity within a firm causes the cohesiveness of workers in a firm to decline, 

which reduces the firm` s performance. Hence, Levine (1991) claims that there is a negative 

relationship between the intra-firm wage disparity and firm performance. 

In contrast to the Levine` s Team Cohesiveness Hypothesis, an alternative hypothesis was 

suggested by Ramaswamy and Rowthorn (1991): The Damage Potential Hypothesis. 

According to Ramaswamy and Rowthorn (1991), the workers should be paid on the basis of 

their damage potential to the team` s production by shirking on the job. The authors argue that 

the workers with higher damage potential should be paid higher than the workers with lower 

damage potential. If a firm does so, then the workers with high damage potential will not shirk 

on their job and destroy the harmony of team members with each other, which means that the 

firm will not incur the costs of damages caused by the actions of workers. This implies that the 

wage disparity within a firm is a consequence of different production structures of that firm, 

and thus the relationship between the intra team wage disparity and team performance is 

nonnegative. 

 

1.4 Research Question 

Since there are two competing hypothesis on this topic, my research question is `` which one 

of the two competing hypotheses is supported by the data describing the teams from the 

National Football League? ``.  
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1.5 Disposition of the Paper 

In the Section 2, the theoretical background of the issue of the effect of within team wage 

disparity on the team performance is presented. In the Section 3, a review of the empirical 

results of some previous studies takes place. I mention the data and the empirical methodology 

that are employed for the econometrical analysis in Section 4. The readers can see the 

empirical results on the regression equations that are formed in order to see which hypothesis 

is supported by the data in Section 5. The paper ends with the Conclusion part in Section 6. 

 

2. Theoretical Background 

I want to start the literature survey with examining the theoretical suggestions put forward by 

Akerlof and Yellen due to the fact that the foundations of Levine` s team cohesiveness 

hypothesis were first built in Akerlof and Yellen (1988) and Akerlof and Yellen (1990). 

 

       2.1 The theoretical suggestions of Akerlof and Yellen  

 In their article entitled `` Fairness and Unemployment `` Akerlof and Yellen (1988) forms an 

efficiency wage model based on fairness in order to explain observed features of labor market 

such as the persistence of pay differentials for workers with seemingly identical characteristics, 

existence of involuntary unemployment and so on... This model suggests that industries where 

the employers pay workers of a particular skill high wages pay workers of a different skill 

group in the same industry high wages as well due to some good reasons: The first reason is 

that it reduces the cost of monitoring the workers. Since all the workers are paid sufficiently 

high in those industries, they will not tend to shirk on their jobs, which brings the firms in a 

situation where they do not have to incur high monitoring costs. The second reason is that it 

reduces the rate of turnovers. The firms which pay positive wage premium (efficiency wage) 

to its workers rather than simply paying them market clearing wage tend to have low turnover 

rates so that they do not have to incur either the cost of destroyed harmony of production 

process due to the frequent entry and quits that the firm would otherwise face or the high costs 

of training the newly employed people. 

 

 

 
Akerlof and Yellen (1988) form an efficiency wage model as follows: 

 

Eq. (1) 

2
1 2( ( )) * ( , )q e w f l lσ=
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Where q is output per worker; e is the effort function of a worker which depends on the 

variance of wages shown in the parentheses; f is a production function depending upon the 

amounts of two different types of labor inputs, namely, L1 and L2. L1 can be thought of as the 

amount of high skill workers and L2 as the amount of low skill workers. Akerlof and Yellen 

(1988) assume that the level of effort of a worker - e - is simply equal to the effort function as 

follows: 

 

Eq. (2) 

  

It should be noticed that the level of effort of a worker is assumed to be the negative function 

of the variance of wages. With this effort function, Akerlof and Yellen implies that the firms 

with lower dispersion in their wage distribution which is measured by variance of wages 

within the firm will have workers who are in close collaboration, which  results in a higher 

level of output per worker. This means that the firms with wide wage disparities cannot elicit 

so much effort from the workers because the workers are assumed to take the disparities in the 

wage distribution of the firms into consideration. Thus, according to Akerlof and Yellen 

(1988), there is negative relationship between intra-firm wage disparity and firm` s production. 

This is how Akerlof and Yellen (1988) formed an efficiency wage model that includes fairness. 

    In a following article in 1990, Akerlof and Yellen used their findings in their article `` Fairness 

and Unemployment `` in order to develop their Fair Wage-Effort Hypothesis. Akerlof and 

Yellen (1990) suggest: 

 

 

                          According to the hypothesis, workers have a conception of a fair 

wage; insofar as the actual wage is less than the fair wage, workers supply a 

corresponding fraction of normal effort. If e denotes effort supplied, w the 

actual wage, and w* the fair wage, the fair wage -effort hypothesis says that 

      

     Eq. (3) 

2( ( ))e e wσ=

min( / *,1)e w w=
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     Where the effort is denoted in units such that 1 is normal level of effort. 
This hypothesis explains the existence of unemployment. 
Unemployment occurs when the fair wage w* exceeds the market 
clearing wage. 

 
The Equation (3) implies that the workers in a firm compare the actual wage w to their fair 

level of wage w* and if the actual wage w is below the wage level which they perceive as fair, 

then they will devote a level of effort to their job less than 1 which is considered to be the 

normal level of effort. This suggestion clearly tells us that fairness and effort is correlated. 

Another implication of the equation (3) above is that wide wage disparities among workers of 

different skills lowers the level of effort devoted by `` unfairly `` paid workers, which results 

in a decline in team production. Akerlof and Yellen (1990) refer to another author, Mathewson 

(1969): 

 

According to Mathewson, `` occasionally workers have an idea that they are 

worth more than management is willing to pay them. When they are not 

receiving the wage they think fair, they adjust their production to the pay 

received. ``. This is an exact statement of the fair wage-effort hypothesis. 
 

      2.2 Levine` s Team Cohesiveness Hypothesis         
In order to model the effects of wage dispersion on cohesiveness, Levine (1991) used a very 

similar productivity function to the one employed by Akerlof and Yellen (1988) as an 

efficiency wage model. Levine` s (1991) model is as follows: 

 

 

 

 

 Eq. (4) 

                                       

( / ) * ( , )L Hq C w w f H L=
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Where q is output per worker; C measures cohesiveness; WL and WH are the wage levels of 

low skill and high skill workers respectively; H and L represents the two types of workers, 

high skill and low skill workers. Levine (1991) assumes that productivity depends upon 

cohesiveness and cohesiveness depends upon intra-firm wage dispersion. The ratio of WL to 

the WH is assumed by Levine to be the measure of intra-firm wage dispersion. Levine (1991) 

argues that the higher wage disparity within the firm lowers the cohesiveness of workers or 

team cohesiveness, which reduces the productivity or firm’s production. Therefore, as 

WL/WH decreases, that is, as wage disparity within a firm increases, the cohesiveness 

decreases and as a result firm’s production goes down. Levine (1991) claims that especially 

the firms where the production is highly dependent upon team effort rather than individual 

effort should narrow down the intra-firm wage disparity among the workers of different skill 

groups as much as possible, otherwise the low skill workers would not collaborate on behalf of 

the firm which would result in a substantial decline in firm’s or team’s production 

(performance). 

The team cohesiveness in team sports such as American Football, baseball, basketball or ice 

hockey is of great importance for success, because the team’s performance, which is winning 

the matches for sport teams, is highly dependent upon the players` (team members) 

cohesiveness and close collaboration. Therefore the implication of Levine’s team cohesiveness 

hypothesis for team sports is such that team’s performance goes down as there is higher wage 

dispersion within any team. 

 

2.3 Lazear and Rosen’s Tournament Model 

There are some opposing hypotheses to the ones suggested by Akerlof and Yellen, and Levine. 

In their article, Lazear and Rosen (1981) suggest that when it is very hard to measure any 

worker’s individual output or marginal output, it will be better to pay or reward the workers 

based on their relative performance, rather than their absolute performance. The firms hold 

tournaments among its workers in order to get information on the relative performance of their 

workers and the workers are rewarded based on their ranks. They suggest that as the difference 

in the prizes for different ranks is increased, the firms can elicit higher effort from its workers, 

which simply means that higher intra-firm wage dispersion enhances the firm’s production. 

But we have to notice that tournament models works well for the sports in which success is 

dependent upon the individual effort, more specifically, tournament models are more 

applicable to the individual sports rather than team sports. That’s why I don’t want to go into 

details of tournament models in this essay. 
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2.4 Ramaswamy` s and Rowthorn` s Damage Potential Hypothesis 

The Damage Potential Hypothesis was put forward as an alternative to the ones suggested   by 

Levine (1991) and Akerlof and Yellen (1990). Ramaswamy and Rowthorn (1991) suggest:    `` 

Wage dispersion emerges as a consequence of heterogeneity in the production structures of 

firms ``. What they mean by heterogeneity in the production structures is that the differences 

of activities in their vulnerability to the potential damages that may be caused by workers´ 

actions like shirking on job. According to them, some activities are more susceptible to the 

damages by workers` actions and these activities should pay higher wages to the workers. 

Some activities are less susceptible to the damages, and they should pay lower wages. If a firm 

does so, then it can protect itself against the potential damages by workers, that is, the firms 

will eliminate the problem of workers` shirking on job. This implies that wage disparity within 

a firm has a nonnegative effect on the firm’s production. 

 

 

3. Review of the Empirical Results of some Previous Studies 

 

There are many studies focusing on the relationship between intra-team (firm) wage dispersion 

and team (firm) performance. 

Depken (2000) used evidence from Major League Baseball from 1985 to 1998 in order to 

explain the effect of wage disparity within baseball teams on these teams` performance. He 

utilized panel data approach in order to test the effect. He formed a regression equation as 

follows: 

 

Eq. (5) 

                                                         

where WINPER is the win percentage of team i for year t; TOTSAL is the total salary 

expenditure of team i for year t; SALHHI is the salary Hirschman-Herfindahl Index of team i 

for year t and it is used as a measure of salary dispersion within a baseball team; TIME 

represents the time trend and the last term represents the part of win percentage (dependent 

variable) that cannot be explained by the three explanatory variables. Depken`s (2000) 

1 2 3it i it it it itWINPER TOTSAL SALHHI TIMEα β β β ε= + + + +
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empirical results show us that the regression coefficient of the measure for intra-team salary 

wage dispersion is negative meaning that there is a negative relationship between intra-team 

wage dispersion and the firm’s performance measured by WINPER. This tells us that Levine’s 

team cohesiveness hypothesis is supported over the damage potential hypothesis by the 

empirical evidence in Depken (2000). 

                     

Another study on sport teams is Frick et al. (2003). In this study, they examined the impact of 

intra-team wage inequality on team performance by using large data set from 4 major North 

American leagues. In order to test the competing hypotheses, they formed a regression 

equation as follows: 

Eq. (6) 

Where WP is the win percentage during a regular season; GINI the measure of wage disparity; 

LNPAY the natural logarithm of annual team wage bill; NOP the number of players on roster; 

TD the vector of team dummies; and JD the vector of year dummies. The empirical results in 

this study are such that they support neither the team cohesiveness hypothesis nor the damage 

potential hypothesis. They found out that there is negative relationship between intra-team 

wage disparity and team performance for baseball and football teams. In contrast to these 

findings, the empirical results show us that higher wage disparities within basketball and ice 

hockey teams increase the team performance. Their explanation for differing empirical results 

across the major leagues is the difference in the importance of collaboration across the 

different leagues. 

 

DeBrock et al. (2001) uses a data set covering 378 annual observations on major league 

baseball teams for the time period from 1985 through 1998. They used not only unconditional 

measures such as Average Salary Hirschman-Herfindahl index in each league (American 

League and National League) but also conditional measures of wage inequality such as 

AUDIENCE ATTENDANCE and WON-LOST. Their empirical results show us that both 

with the conditional and unconditional measures of wage inequality, the fairness hypothesis is 

supported by the data. 

 

0 1 2 3WP GINI LNPAY NOP TD JDα α α α α α ε= + + + + + +∑ ∑
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There is also a very good study carried out to examine the effect of wage dispersion within the 

academic departments of universities on the productivity of academic staff, researchers and 

professors. Pfeffer and Langton (1993) used a large U.K. data set covering 17000 college and 

university professors. The authors used the coefficient of variation of professors` salaries 

within the departments as a measure for the salary dispersion. They found out that wage 

dispersion within the academic departments of colleges and universities significantly affects 

the productivity of professors, that is, there is a negative relationship. Levine’s Team 

Cohesiveness Hypothesis is supported by the data. 

Winter-Ebmer and Zweimüller (1999) used panel data describing Austrian firms in order to 

determine the effect of intra -firm wage dispersion on firm performance. The empirical results 

on white-collar workers differ from the results on blue-collar workers. The empirical results on 

white collar workers tell us that more dispersion leads to higher earnings just for a while, but 

after a point, the reverse relationship takes place. For blue collar workers, they found that there 

is no relationship within firm wage dispersion and firm’s productivity over time. 

Lallemand et al. (2004) employed the same methodology as Winter-Ebmer and Zweimüller 

did. They tried to examine the relationship between the intra-firm wage dispersion and firm 

performance by using data on the Belgian private sector. Their empirical results show us that 

the relationship is positive, meaning that the Damage Potential Hypothesis is supported by the 

data. 

 

4. The Data and Empirical Methodology 

The data that I used in my econometric analysis is on the National Football League for the 

seasons from 2000 to 2008. In the league, there are 32 teams, I chose 16 teams among all the 

teams randomly and I ran the regressions by using the data on those 16 teams. In order to 

decide which hypothesis is supported by the data, I conducted a regression analysis. More 

specifically, I formed a regression equation and estimate this equation over the sample period 

of the seasons from 2000 through 2008 in the NFL. My regression equation will be the same to 

the one that Depken (2000) used in his paper where he also examines which hypothesis is 

supported by the evidence from Major League Baseball (MLB), and I will assume similar team 

production function that Akerlof and Yellen used(1990) used. The regression equation is the 

same as Equation 5: 

 

1 2 3it i it it it itWINPER TOTSAL SALHHI TIMEα β β β ε= + + + +
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In addition to this regression equation, I also estimated another equation by using the same 

data. The equation is as follows: 

Eq. (7) 

 

 

Where YEAR (K) - K=2, 3, 4, 5, 6, 7, 8, 9 - are year dummies. They take the value of 1 only 

when t=K, otherwise they take a value of zero. 

      If the coefficient of measure for wage disparity is found to be negative according to my 

empirical results, then I will say that Levine’s team cohesiveness hypothesis is supported by 

the relevant data. However, if it is found to be nonnegative (zero or positive), then I will say 

that damage potential hypothesis is supported by my data. 

      There is a very important point that I have to mention. In order to estimate the two regression 

equations above, I used Ordinary Least Squares (OLS) method. The data that I used in my 

econometric analysis is two dimensional data, that is, panel data. The first dimension is the 

time dimension - i – and the other dimension is the year dimension – t. Since I used OLS 

method in order to estimate the regression equations by using the panel data, I suspected that 

there may be heteroskedasticity and autocorrelation problems which would make my empirical 

results unreliable. Therefore, I thought that it would be better to make the necessary tests in 

order to see if there are any heteroskedasticity and autocorrelation problems. There are many 

tests for heteroskedasticiy such as Goldfeld-Quandt Test, Breusch-Pagan Test, but I chose to 

employ the most frequently used test: White’s Heteroskedasticity Test. In order to carry out 

this test, firstly I estimated the main regression equation: 

 

           

 

1 2 3 4 5 6 7 8 9 102 3 4 5 6 7 8 9it i it itWINPER TOTSAL SALHHI YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEARα β β β β β β β β β β= + + + + + + + + + +

1 2 3it i it it it itWINPER TOTSAL SALHHI TIMEα β β β ε= + + + +
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Then, I used the residuals form this estimation in order to regress them on the variables 

TOTSAL, SALHHI, TOTSAL^2 (TOTSAL to the power 2) and SALHHI^2 (SALHHI to the 

power 2). White’s Heteroskedasticity Test is a kind of F-Test, and if the F-statistic of this 

regression equation is not found to be big enough, then it can be said that there is no 

heteroskedasticity. 

 

In order to test whether there is autocorrelation or not, I chose to use a special regression 

equation instead of using autocorrelation tests such as Durbin-Watson Test. My regression 

equation is as follows: 

Eq. (8) 

                                     

The logic behind employing such an equation and using variables WINPER (-16), TOTSAL (-

16), SALHHI (-16) is that if there is autocorrelation, then the variable for example WINPER 

will be correlated with itself over successive time intervals, that is, WINPER of team 5 at year 

1 will be correlated WINPER of team 5 at year 2. If there is autocorrelation, this will be true 

for variables, for all teams and for each possible successive year combinations. By forming 

and estimating the Equation 8, it becomes very easy to test whether there is autocorrelation or 

not. If the estimated regression coefficient of the explanatory variable WINPER (-16) is found 

to be statistically significant, then we will say that the variable WINPER is correlated with 

itself, that is, there is autocorrelation. But, if the regression coefficient is found to be 

statistically insignificant, then it will be possible to say that there is no autocorrelation. 

I calculated SALHHI by using the data on each individual player’s annual earning. I got the 

data from Salaries Database of USA TODAY. The SALHHI of any team for each year in the 

sample period is calculated by employing the following formula: 

 

Eq. (9) 

 

2

1
( )

N

j
j

WDIS SHARE
=

=∑
 

4 5( 16) ( 16) ( 16)1 2 3 it
WINPER TOTSAL SALHHI WINPER TOTSAL SALHHIit i it itα β β β β εβ= + + − + − + − ++
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Where SHARE j represents the player j` s share of the team’s total salary expenditure in a 

specific year. 

The data on winning percentage of each team for the season over which the empirical analysis 

is carried out was taken from the Record and Fact Book of NFL designated for each season. 

 

5. Empirical Results 

First of all, I want to present the results on a similar equation to the one employed in Depken`s 

(2000) paper: The equation is as follows: 

 

Eq. (10)  

     
Dependent Variable: WINPER 
Method: Least Squares 
Date: 01/25/09   Time: 21:25 
Sample: 1900 2043 
Included observations: 144 

Variable Coefficient Std. Error t-Statistic Prob. 

C 0.294951 0.083226 3.543959 0.0005
TOTSAL 2.04E-09 7.56E-10 2.692962 0.0079
SALHHI 0.697573 1.411556 0.494187 0.6219

Table 1. The Empirical Results on Equation (10) 

In econometrics, we test the individual significance of a regression coefficient with t-test. If 

the probability of any coefficient is bigger than the significance level which is represented by 

alpha, then we say that the regression coefficient is statistically or individually insignificant, 

that is, the regression coefficient is not significantly different than zero.  

The regression coefficient of the explanatory variable TOTSAL is expected to be significant 

and positive, that is, as a team increases its total salary expenditures, the team’s performance is 

expected to increase and as can be seen from the empirical results, it is significant and positive. 

However, the variable of interest in my paper is SALHHI, that’s why I focus on the regression 

coefficient of the Salary Hirschman-Herfindahl Index. Since the probability of the regression 

coefficient is too high -it is higher than all possible significance levels such as .05, .1- the 

estimated coefficient of SALHHI is not statistically significant, that is, it is not significantly 

different from zero. This implies that the intra-team wage dispersion is not effective on the 

team’s performance. This result is in favor of the Damage Potential Hypothesis. 

The empirical results on the logarithmic version of the Equation 10 are as follows: 

1 2 it
WINPER TOTSAL SALHHIit i it itα β β ε= + + +
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Dependent Variable: K 
Method: Least Squares 
Date: 01/30/09   Time: 03:30 
Sample: 1900 2043 
Included observations: 144 

Variable Coefficient Std. Error t-Statistic Prob. 
C -8.820878 2.841438 -3.104371 0.0023
A 0.461254 0.146263 3.153597 0.0020
B 0.117194 0.176204 0.665102 0.5071

Table 2. Empirical results on the logarithmic version of Equation 10 

As it can be seen from the table, the results did not change. The results are in favor of Damage 

Potential Hypothesis. 

 

5.1 Evaluation of the Empirical Results on the first Regression Equation 

The first regression equation is the same as Depken (2000) used: 

 

The empirical results on the equation above are as follows: 
Dependent Variable: WINPER 
Method: Least Squares 
Date: 01/14/09   Time: 15:38 
Sample: 1900 2043 
Included observations: 144 

Variable Coefficient Std. Error t-Statistic Prob. 
C 0.293279 0.087282 3.360133 0.0010

TOTSAL 2.11E-09 1.31E-09 1.603648 0.1110
SALHHI 0.681764 1.436704 0.474533 0.6359

TIME -0.000691 0.010471 -0.065953 0.9475
Table 3. Empirical Results on the first Regression equation 

From the empirical results, we see that the probability of the regression coefficient of the 

independent variable SALHHI is bigger than 0, 1 and 0, 05 which are possible significance 

levels. This means that the changes in the variable SALHHI do not affect the variation of 

Team Performance around its mean. This result shows us that Ramaswamy and Rowthorn`s 

(1991) Damage Potential Hypothesis is supported over the Levine’s hypothesis by the data. 

This result belongs to the linear model. Let’s examine the empirical results on the logarithmic 

model: 
Dependent Variable: X 
Method: Least Squares 
Date: 01/14/09   Time: 15:39 
Sample: 1900 2043 
Included observations: 144 

1 2 3it i it it it itWINPER TOTSAL SALHHI TIMEα β β β ε= + + + +
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Variable Coefficient Std. Error t-Statistic Prob. 
C -11.04412 4.809619 -2.296256 0.0231
Y 0.583671 0.258908 2.254352 0.0257
Z 0.095676 0.180564 0.529875 0.5970

TIME -0.014247 0.024836 -0.573654 0.5671
Table 4. The Empirical results on the logarithmic version of the first regression equation 

X is equal to the log (WINPER), Y log (TOTSAL) and z log (SALHHI). These findings show 

us that both the C and the regression coefficient of log (TOTSAL) are statistically significant 

at the significance level of 0, 05. However, the regression coefficient of log (SALHHI) is 

statistically insignificant. This shows us that Damage Potential Hypothesis is supported by the 

data again. 

 

 

 

5.2 Evaluation of the Empirical Results on the Second Regression Equation 

    The second regression equation that I examined is: 

      The empirical results on this equation are as follows: 

       

Dependent Variable: WINPER 
Method: Least Squares 
Date: 01/14/09   Time: 22:46 
Sample: 1900 2043 
Included observations: 144 

Variable Coefficient Std. Error t-Statistic Prob. 
C 0.267857 0.097075 2.759270 0.0066

TOTSAL 2.62E-09 1.43E-09 1.823301 0.0705
SALHHI 0.205670 1.540932 0.133471 0.8940
YEAR2 0.010128 0.071426 0.141794 0.8875
YEAR3 0.043880 0.070357 0.623674 0.5339
YEAR4 -0.022301 0.075322 -0.296071 0.7676
YEAR5 0.006057 0.076963 0.078700 0.9374
YEAR6 0.025292 0.078945 0.320378 0.7492
YEAR7 -0.013149 0.086974 -0.151186 0.8801
YEAR8 0.014180 0.093238 0.152088 0.8793
YEAR9 -0.045012 0.108613 -0.414426 0.6792

      Table 5. The Empirical Results on the Equation 7 

1 2 3 4 5 6 7 8 9 102 3 4 5 6 7 8 9it i it itWINPER TOTSAL SALHHI YEAR YEAR YEAR YEAR YEAR YEAR YEAR YEARα β β β β β β β β β β= + + + + + + + + + +
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      As we can see from the table, the regression coefficients of both TOTSAL and SALHHI are 

insignificant, that is, these are not statistically different than zero. This result leads us to a 

conclusion that Damage Potential hypothesis, claiming that the regression coefficient of 

SALHHI is either zero or positive is supported by the data. 

      The results on the logarithmic version of Equation 7: 

       
Dependent Variable: X 
Method: Least Squares 
Date: 01/14/09   Time: 22:48 
Sample: 1900 2043 
Included observations: 144 

Variable Coefficient Std. Error t-Statistic Prob. 
C -12.73802 5.208364 -2.445684 0.0158
Y 0.660689 0.279908 2.360380 0.0197
Z 0.020076 0.192233 0.104437 0.9170

YEAR2 0.056939 0.170779 0.333406 0.7394
YEAR3 0.125812 0.165795 0.758842 0.4493
YEAR4 -0.066326 0.184104 -0.360266 0.7192
YEAR5 -0.006054 0.188883 -0.032049 0.9745
YEAR6 0.030982 0.193509 0.160107 0.8730
YEAR7 -0.061210 0.212996 -0.287375 0.7743
YEAR8 -0.018779 0.226962 -0.082740 0.9342
YEAR9 -0.173390 0.254937 -0.680130 0.4976

      Table 6. Empirical Results on the logarithmic version of the Equation 7 

 

      As I told previously, Z is the logarithm of SALHHI and when we have a look at the probability 

of its regression coefficient, we again see that it is insignificant, a result in favor of Damage 

Potential Hypothesis. 

 

5.3 Heteroskedasticity and Autocorrelation Tests       

      Due to the features of the data and estimation method that I used in my regression analysis, it 

is required to carry out some tests in order to see whether there are heteroskedasticity and 

autocorrelation problems or not. 

      As I told in the Section 4, I employed White’s Heteroskedasticity Test in order to see if there is 

heteroskedasticity or not. The empirical findings are as follows: 

       
White Heteroskedasticity Test: 

     
F-statistic 1.820832     Probability 0.128191
Obs*R-squared 7.169642     Probability 0.127190

     
     

Test Equation: 
Dependent Variable: RESID^2 
Method: Least Squares 
Date: 01/25/09   Time: 23:00 



 22

Sample: 1900 2043 
Included observations: 144 

     
Variable Coefficient Std. Error t-Statistic Prob. 

     
C 0.111027 0.060492 1.835382 0.0686

TOTSAL 2.66E-10 1.13E-09 0.235915 0.8138
TOTSAL^2 -1.43E-18 6.33E-18 -0.226167 0.8214

SALHHI -2.758881 1.554277 -1.775026 0.0781
SALHHI^2 17.48532 12.98742 1.346328 0.1804

     

      Table 7. Empirical findings for White’s Heteroskedasticity Test 

      When we have a look at the empirical findings on F-statistic, we see that it is not big enough to 

reach a conclusion that there is heteroskedasticity. The probability also shows us that there is 

no heteroskedasticity. 

 

      In order to decide if there is autocorrelation or not, that is, if the variable WINPER is 

correlated with itself over successive years in the sample period, the following regression 

equation is estimated: 

      The empirical findings on this regression equation are: 

       
     

Variable Coefficient Std. Error t-Statistic Prob. 

     
C 0.318155 0.117679 2.703592 0.0078

TOTSAL 1.78E-09 1.02E-09 1.751524 0.0824
SALHHI 1.256147 1.487105 0.844693 0.3999

WINPER(-16) 0.175419 0.089234 1.965826 0.0516
TOTSAL(-16) -2.15E-10 1.15E-09 -0.187537 0.8516
SALHHI(-16) -2.033127 1.453315 -1.398958 0.1644

     

      Table 8. Empirical Findings for Autocorrelation Test 

       

      From these empirical findings, it can be said that the regression coefficient of the explanatory 

variable WINPER (-16) is not statistically different than zero although it is a border case 

because the probability is slightly bigger than 0, 05. This result simply says that there is no 

4 5( 16) ( 16) ( 16)1 2 3 it
WINPER TOTSAL SALHHI WINPER TOTSAL SALHHIit i it itα β β β β εβ= + + − + − + − ++
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autocorrelation. In addition, when we have a look at the estimation on the regression 

coefficient of SALHHI, it can be seen that it is statistically insignificant again, which means 

that Damage Potential Hypothesis is supported by the empirical results. 

       

6. Conclusion 

I started this essay with a general introduction to the concept of inequality in the income 

distribution and tried to show the increasing trend in the wage inequalities both in the U.S. and 

all around the world. This increasing trend in the wage or income disparities has created a 

great concern among people, because these wage disparities have reached to unacceptable 

levels. These facts led the researchers to examine the social, political and economic 

consequences of wage dispersion. The experimental economists and researchers started to 

focus on the economic consequences of wage dispersion; they began to carry out many studies 

on this issue. Since there are many reasons for conducting such studies on the professional 

sport teams, the sport teams started to be the main focus of the studies and I also thought that it 

would be of interest to carry out such analysis on a professional sport team. I chose to use data 

on the 16 randomly chosen teams from National Football League over the sample period of 

2000 - 2008. Then I tried to form my research question, and when searching for available 

literature on this issue, I realized that there are two competing hypotheses on this issue: One is 

Levine’s and the other is Ramaswamy` s and Rowthorn` s. 

In the Section 2, I tried to explain the theoretical background of this issue in detail. Since 

Levine constructed his Cohesiveness hypothesis depending on the findings of Akerlof and 

Yellen, I wanted to explain their theoretical suggestions properly and went into the details. In 

addition to the Damage Potential Hypothesis, I also tried to explain Rosen’s and Lazear`s 

tournaments model briefly. After explaining the theoretical background, I presented the 

empirical results of some previous studies on the relationship between intra-team (firm) wage 

dispersion and team (firm) performance in the Section 3. 

      In the Section 4, I mentioned the data and the empirical methodology that I used in my 

econometric analysis. I also explained the way that I will utilize in order to see if there are 

heteroskedasticity and autocorrelation or not. 

      In the Section 5, I presented the empirical results on three different equations and their 

logarithmic versions as well as some empirical findings for Autocorrelation and 

Heteroskedasticity Tests. All those empirical results show us that Ramaswamy`s and 

Rowthorn`s (1991) Damage Potential Hypothesis is supported over Levine’s Cohesiveness 

hypothesis by the data on 16 randomly chosen teams from the National Football League. More 
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specifically, the empirical results are such that intra-team wage dispersion is not effective at all 

on the team’s performance. 
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