
SIMPLE REGRESSION ANALYSIS
Estimating the equation that gives the best linear relationship between one dependent and one independent variable.

Notes:

1)
Regression analysis requires the dependent variable to be quantitative.

2)
The "generic" hypothesized equation for a regression is:





1
where:

yi = dependent variable




xi = independent variable




0 = constant term




1 = slope coefficient




i  = 1...n = number of observations in the sample

3)
Regression  uses least squares (LS) criterion to determine  the line that best fits the points in a scattergram.
4)
In determining the line, estimators for 0 and 1, and estimated values for y are calculated.  The equation for this line is:
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5)
LS calculates the estimators by minimizing the sum of squared differences between the actual values of y and the estimated counterpart.
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Eq.1: Ln Salary = (0 + (1 Exp
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MEASURING GOODNESS OF FIT
Assessing how well the regression line explains the relationship between x & y.

Coefficient of determination (R²): the percentage of the variation in y from its mean that is linearly explained by x.
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Total variation = the total amount y varies from its mean

Explained variation = portion of the total variation accounted for by the independent variable.

Residual = portion of the total variation not accounted for by the independent variable.

Define:
1)
total sum of squared deviations (TSS)
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2)
regression sum of squared deviations (RSS)





5
3)
error sum of squares deviations (ESS)
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since
TSS = RSS + ESS
then
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NOTES
1)
R² measures the portion (percent) of the variation in the dependent variable that has been explained by the regression equation.

2)
0  R²  1

3)
The closer R² is to 1 (0), the greater (smaller) the proportion of the variation in y explained by x.

4)
A high R² means a good fit i.e., the hypothesized model was specified correctly.

Eq. 2: Ln Salary = (0 + (1 MSA
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RANDOMNESS AND REGRESSION
1)
To this point regression has been use to describe a relationship between variables using observations from a sample of the entire population.

2)
A more powerful use of regression is to generalize the results, i.e., show that the relationship found in the sample represents the population as a whole.

3)
The relationship found in the sample may not represent the population because it is possible that the independent variable is related to the dependent variable by chance, i.e., The relationship is a random relationship.

4)
The possibility of a random relationship exists because the exact relationship between x & y can not be specified since some independent variables will be immeasurable, others unknown.

5)
A random component (ui) is added to the regression model to account for the possibility of a random relationship.
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6)
ui is modeled so that statistical techniques can be used to gauge the probability that the observed sample relationship is a random event.

7)
If the assumptions about ui are correct, the statistical technique involves hypothesis tests that assess the likely error in using eq \O() (0 & eq \O() (1 (which are statistics calculated from the sample) as estimates for 0 & 1 (which are population parameters).

8)
The result of the test of eq \O() (1 (the slope coefficient) indicates whether or not the relationship between the dependent and independent variables is statistically significant.

TESTING HYPOTHESES ABOUT 1
1)
The hypotheses are either:

H0: 1 = 0
H0: 1 = 0
H0: 1 = 0




  OR




    


OR

Ha: 1  0
Ha: 1 > 0
Ha: 1 < 0

2)
"t-tests" are conducted using the p-values provided in the SPSS output.

Eq.1: Salary = (0 + (1 Exp
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Eq. 2: Ln Salary = (0 + (1 MSA
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MULTIPLE REGRESSION ANALYSIS
Estimating the equation that gives the best linear relationship between one dependent variable and more than one independent variables.

1)
The hypothesized equation for a regression is:
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where:


i = 1...n = number of observations


k = number of independent variables


yi = dependent variable


x1...xk = independent variables


0 = constant term


1...k = slope coefficients


(i = error term

2)
Least squares (LS) criterion is used to calculate 0...k
3)
The estimator for each k is calculated as the marginal effect on y of a change in xk with all other independent variables held constant
4)
t-tests for individual k's are identical to the simple regression t-test.

Eq. 3: Ln Salary = (0 + (1 SA+ (2 ADJAB + (3 EXP + (4 EXP2 + (5 MSA + (
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ANALYSIS OF VARIANCE
1)
Joint test for significance (F-test): testing the statistical significance of all independent variables together.


a)
the test statistic generated by the regression is:
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where:


RSS/n =
variation in y explained by the regression.


ESS/n-k-1 =
variation in y that remains unexplained.


b)
The hypotheses are either




H0:
1 = 2 = ... = k = 0




Ha:
not all  k = 0


OR




H0:
R² = 0




Ha:
R²  0


c)
The F-test is conducted using the probability value provided in the statistical output.


d)
If H0 is rejected at least one k  0.  This indicates that it is more than mere chance that the independent variables explain the variation in the dependent variable.

Eq. 3: Ln Salary = (0 + (1 SA+ (2 ADJAB + (3 EXP + (4 EXP2 + (5 MSA + (
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 2)
Adjusted R² (A eq \O(R)²)


a)
R² always increases as independent variables are added to the equation.


b)
To be an accurate measure of goodness of fit,R² must be adjusted for the number of independent variables in the equation.


c)
AR² = 1 - (1-R²)(n-1/n-k-1)


d)
R² is always positive but A eq \O(R)² can be negative.


e)
R² increases (decreases) as independent variables are added (removed) but A eq \O(R)² might decrease (increase) as independent variables are added (deleted).

F)
A eq \O(R)² & the results from t-tests can be used to determine the model's best form i.e., which variables should be included in the final regression equation.  The following rules are applied as variables are deleted from the equation:

	private 

If the independent variable deleted is stistically
	
and


 eq \O(R) ²
	
the decision


should be to


	
insignificant
	

	
omit the variable

	
significant
	

	
retain the variable

	
significant
	

	
omit the variable*

	
insignificant
	

	
omit the variable*


*
omitting these variables will likely result in other improvements to the model.

Eq. 3a: Ln Salary = (0 + (1 SA+ (2 ADJAB + (3 EXP + (4 EXP2 + (
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Eq. 3b: Ln Salary = (0 + (1 ADJAB + (2 EXP + (3 EXP2 + (
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Note: Stepwise Regression will yield comparable results.

Analyze|Regression|Linear|Stepwise
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REGRESSION ANALYSIS WITH QUALITATIVE INDEPENDENT VARIABLES
INDICATOR (DUMMY) VARIABLE:
Nominal scaled variable coded 0 or 1 that measures a qualitative feature of the independent variable.

Suppose a hypothesis to be tested is that salaries paid to Hispanic players on certain teams ( the Florida Marlins and San Diego Padres) are higher than that paid to Hispanic players on the other teams.

1) The regression equation is:

Eq. 4: Ln Salary = (0 + (1 MP + (
Where:
MP = 1 for players on the Marlins and Padres 



MP = 0 otherwise

2)
Least squares (LS) criterion is used to calculate eq \O()  0 & eq \O()  1.

3)
LS calculates:

 eq \O()
 0  = average (mean) value of the dependent variable for sample points coded 0.

 eq \O()
 0 + eq \O()  1 = average value of the dependent variable for sample points coded 1.

 eq \O()
 1 =
difference between the average values.

4)
if:

 eq \O()
 1 > 0  
sample points coded 1 have a larger value for the dependent variable.

 eq \O()
 1 < 0  
sample points coded 1 have a smaller value for the dependent variable.


INTERPRETING DUMMY VARIABLE COEFFICIENTS
[image: image31.wmf]Variables Entered/Removed

b

MP

a

.

Enter

Model

1

Variables

Entered

Variables

Removed

Method

All requested variables entered.

a. 

Dependent Variable: LNSALARY

b. 


[image: image32.wmf]Model Summary

.120

a

.015

.000

1.3323

Model

1

R

R Square

Adjusted

R Square

Std. Error

of the

Estimate

Predictors: (Constant), MP

a. 


[image: image33.wmf]ANOVA

b

1.831

1

1.831

1.031

.313

a

124.261

70

1.775

126.092

71

Regression

Residual

Total

Model

1

Sum of

Squares

df

Mean

Square

F

Sig.

Predictors: (Constant), MP

a. 

Dependent Variable: LNSALARY

b. 


[image: image34.wmf]Coefficients

a

13.596

.165

82.273

.000

-.538

.530

-.120

-1.016

.313

(Constant)

MP

Model

1

B

Std. Error

Unstandardized

Coefficients

Beta

Standardi

zed

Coefficien

ts

t

Sig.

Dependent Variable: LNSALARY

a. 


For players not on the Marlins or Padres:

Ln Salary = 13.596 + (-.538)(0) = 13.596

( 0 = 13.596 
the average ln salary of players not on the Marlins and Padres is $13.596.

For players on the Marlins or Padres:

Ln Salary = 13.596 + (-.538)(1) = 13.058

 eq \O()( 0 + eq \O()  1 = 13.058 
the average ln salary of players on the Marlins and Padres is 13.058.

Thus:


 eq \O()  1 = -.538 
the average ln salary of Marlins and Padres players is .538 less than that of players not on the Marlins and Padres.


t-Test for Differences in Means
1)
The hypotheses are either:



H0: 1 = 0




H0: 1 = 0

                                                or



Ha: 1 > 0




Ha: 1 < 0

2)
The test is conducted using the probability value provided in the regression results.

DUMMY VARIABLES IN MULTIPLE REGRESSION MODELS

Eq.5: Ln Salary = (0 + (1 SA+ (2 ADJAB + (3 EXP + (4 EXP2 (5 MP+ (
[image: image35.wmf]Variables Entered/Removed

b

ADJAB,

MP, SA,

EXP2, EXP

a

.

Enter

Model

1

Variables

Entered

Variables

Removed

Method

All requested variables entered.

a. 

Dependent Variable: LNSALARY

b. 


[image: image36.wmf]Model Summary

.901

a

.812

.798

.5987

Model

1

R

R Square

Adjusted

R Square

Std. Error

of the

Estimate

Predictors: (Constant), ADJAB, MP, SA, EXP2, EXP

a. 


[image: image37.wmf]ANOVA

b

102.435

5

20.487

57.157

.000

a

23.657

66

.358

126.092

71

Regression

Residual

Total

Model

1

Sum of

Squares

df

Mean

Square

F

Sig.

Predictors: (Constant), ADJAB, MP, SA, EXP2, EXP

a. 

Dependent Variable: LNSALARY

b. 


[image: image38.wmf]Coefficients

a

9.861

.346

28.504

.000

-.187

.246

-.042

-.761

.449

2.589

.949

.174

2.728

.008

.503

.079

1.361

6.350

.000

-2.75E-02

.005

-1.059

-5.157

.000

22.221

3.528

.465

6.298

.000

(Constant)

MP

SA

EXP

EXP2

ADJAB

Model

1

B

Std. Error

Unstandardized

Coefficients

Beta

Standardi

zed

Coefficien

ts

t

Sig.

Dependent Variable: LNSALARY

a. 



REGRESSION ANALYSIS WITH MULTIPLE DUMMY VARIABLES
Multiple dummy variable: qualitative variable with more than two categories.

Notes: a) coding is restricted to 0 & 1.

b) for a variable with c categories, c-1 dummies are constructed.

Suppose a hypothesis to be tested is that baseball salaries depend upon the player's race and the racial groups are defined to be Asian, Black, Hispanic and White.

c = 4
 
4 - 1 = 3 dummies variable are needed

1)
The hypothesized equation for a regression is:

Ln Salary = (0 + (1 R1 + (2 R2 + (3 R3 + (
2)
The codes for R1, R2, and R3 are:

	
Racial Group
	
R1
	
R2
	
R3

	
White
	
0
	
0
	
0

	
Black
	
1
	
0
	
0

	
Hispanic
	
0
	
1
	
0

	
Asian
	
0
	
0
	
1


3) LS calculates:

 eq \O()0 = mean ln salary when R1 = R2 = R3 = 0

= average ln salary of white players (W)

 eq \O()0 + eq \O() 1 = mean ln salary when R1 = 1, R2=R3 = 0

= average ln salary of black players (B)

 eq \O()0 + eq \O() 2 = mean ln salary when R2 = 1, R1=R3 = 0

= average ln salary of Hispanic players (H)

 eq \O()0 + eq \O() 3 = mean ln salary when R3 = 1, R1=R2 = 0

= average ln salary of Asian players (A)

4)
Therefore:

 eq \O()1 =
difference between the average ln salaries of Blacks & Whites
(B - W)

 eq \O()2 =
difference between the average ln salaries of Hispanics & Whites (H - W)

 eq \O()3 =
difference between the average ln salaries of Asians & Whites (A - W)


t-Test for Differences in Means
1)
The hypotheses are either:



H0: i = 0




H0: i = 0


OR



Ha: i > 0




Ha: i < 0

2)
The test is conducted using the probability values provided in the regression results.


EXTENSIONS OF THE RESULTS
Comparing average weights to the weight of students other than freshmen.

 eq \O()1 - eq \O() 2 =
difference between the average weights of sophs & juniors (SO - JR)


SO - JR
= ( eq \O()0 + eq \O() 1) - ( eq \O()0 + eq \O() 2)




= eq \O()  0 + eq \O()  1  - eq \O()  0 - eq \O()  2



= eq \O()  1 - eq \O()  2
  eq \O()1 - eq \O()  3 =
difference between the average weights of sophs & seniors (SO - SR)


SO - SR
= ( eq \O() 0 + eq \O()  1) - ( eq \O() 0 + eq \O()  3)




= eq \O()  0 + eq \O()  1  - eq \O()  0 - eq \O()  3



= eq \O()  1 - eq \O()  3
  eq \O()2 - eq \O()  3 =
difference between the average weights of juniors & seniors (JR - SR)


JR - SR
= (  eq \O()0 + eq \O()  2) - ( eq \O() 0 + eq \O()  3)




= eq \O()  0 + eq \O()  2  - eq \O()  0 - eq \O()  3



= eq \O()  2 - eq \O()  3

t-TEST FOR DIFFERENCES IN MEANS
1)
The hypotheses are either:



H0: j = k




H0: j = k


Ha: j > k

or


Ha: j < k
2)
Determine the test statistic using the formula:
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WHERE
S eq \O()j =
standard error of the estimate of j
3)
Compare the test statistic to a critical value from the:



A)
t-table if n-k-1  30



B)
standard normal (Z) table if n-k-1 > 30.

4)
Reject H0 if test stat > critical value


F-TEST: JOINT TEST FOR

DIFFERENCE BETWEEN MEANS
1)
The hypotheses are:




H0:
1 = 2 = ... = k = 0




Ha:
Not All k = 0

2)
The test is conducted using the probability value for the f-statistic provided in the regression results.
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INTRODUCTION

Economic theory predicts that firms will pay their workers a salary up to the amount of additional revenue that a worker provides for the firm due to the sale of the additional product resulting from the hiring of that worker.  In economic parlance, this is referred to as the marginal revenue product (MRP).  In baseball, the players are the workers and the teams are the firms.  Unlike a firm in a competitive industry, not all players are worth the same to each baseball team.  Players are valued for their contribution to the team’s revenue stream, which can happen in two ways: how much they contribute to winning, and what impact that has on revenue (gate, television, concessions, parking, sales of souvenirs, etc.); and how the player helps in marketing, to attract fans just to see the player.  For example, the NBA marketed itself around Michael Jordan for years. 

In this paper, we focus on the value of players as marketing attractions.  In particular, we focus on Hispanic players and their marketing value to the San Diego Padres and Florida Marlins.  Using this analysis, the average Hispanic player should be worth more to teams like Florida (which plays in Miami) and San Diego, with heavily Hispanic fan bases.  Thus, we would expect to find that Hispanic players with these teams would, ceteris paribus, earn higher average salaries than Hispanic players on other teams and non-Hispanic players on their own teams.  

OVERVIEW OF MARKETING PLANS 
By the time the 1997 baseball season ended, the upstart Florida Marlins had opened many eyes. The third year team had stopped two National League division champions and the American League pennant winner to become the first wildcard team to win Major League Baseball’s championship. En route, the Marlins used post-season play to showcase themselves as “El Equipo de Los Americas," (Team of the Americas) an image they carefully crafted from their inception.

The World Series victory was the exclamation point on the Marlin’s effort to market themselves as the team of the Americas. Their marketing strategy included broadcasting games and promotions in Spanish, providing live coverage of games to Puerto Rico, Venezuela, Panama and the Dominican Republic, and serving Hispanic foods at the ballpark. Most notably, the Marlins stocked their rosters with Hispanic stars, including Bobby Bonilla, Moises Alou, Edgar Renteria, Livan Hernandez, and Luis Castillo. These efforts were designed to expand their fan base into the Caribbean and draw to the park some of the 2.1 million Dade County Hispanics and 3.5 million Latinos who annually visit Miami.

Meanwhile in California, the San Diego Padres had similar ambitions, but with the Mexican market in mind. On Sundays the Padres provided inexpensive tickets and chartered buses to as many as 2000 baseball fans in San Diego’s Mexican neighborhoods. In 1996, a three game series against the New York Mets was played in Monterrey, Mexico. And in a bold move, the Padres signed pitcher Fernando Valenzuela, an aging superstar regarded as one of the greatest Mexican sports figures of all time, and fashioned their marketing scheme around him. For their efforts the Padres filled the seats of Jack Murphy Stadium with Mexican fans from both sides of the border.

Hiring Hispanic ballplayers was a central part of the Marlins’ and Padres’ efforts to sell Spanish-speaking fans. As such, the value to the team of a Hispanic ballplayer could be higher than the value of a comparable non-Hispanic player because the Hispanic’s association with the team raises revenues that otherwise would not be forthcoming. At the least, the player favorably fits into the general marketing scheme when compared to a non-Hispanic counterpart. Gate receipts rise with the marketing plan’s success. At best, fans attend games because of the ethnic pride they share with a specific player. Gate receipts rise in a tide of “Fernandomania.” In turn, the Hispanic players’ pay should reflect the added value they provide the team. Like the superstar who earns a salary premium because his individual performance is a gate attraction, Hispanic players would earn a salary premium because their ethnicity puts fans into the seats.

Hispanic players on these teams are expected to earn a premium that the owners are willing to pay as part of their effort to attract Hispanic fans. In order to test this hypothesis, regression analysis is used to estimate a salary equation that includes variables to control for player's ethnicity and the teams for which they play. The regression equation also includes other independent variables that have been found to be important in determining baseball players’ salaries.

If a player can add more revenue (MRP) to the Marlins, for example, than to any other team, then Florida should be willing to pay that player a higher salary than would any other team.  Unfortunately, MRP is difficult to measure.  In our study this problem is compounded by the fact that we are comparing a player’s value to different teams.  However, there is no way to measure the MRP of a player for a team he does not play for.  So we cannot measure the MRP for Livan Hernandez for any team other than Florida, since he plays for Florida.  Hence we cannot compare his MRP for Florida with his MRP for any other team to see where he is most valuable.

However, salary can be used as a proxy for MRP, since the player’s salary should be equal to MRP.  Thus, if we argue that Hispanic players are more valuable to Florida or San Diego, they should earn higher salaries in Florida and San Diego than elsewhere.  If we argue they are more valuable to these teams than non-Hispanic players, they should earn more than their non-Hispanic teammates, ceteris paribus.

METHODS

This study estimates four equations grouped into two pairs. Pair 1, which is specified to capture inter-team salary premiums, considers Marlins’ and Padres’ Hispanic players with all other Hispanic players in the major leagues. Pair 2, which is specified to capture intra-team salary premiums, considers Hispanic players on the Marlins and Padres with the other players on these teams. Separate equations are estimated for non-pitchers and pitchers for both pairs using ordinary least squares.

The dependent variable (SALARY) for all the equations is the player’s 1997 salary.  A non-linear specification of the dependent variable is used to adjust for the supposition that the salary distribution is skewed because of a small number of superstars with superior bargaining strength who command salaries well in excess of the mean. The log model transforms the salary data so it more closely conforms to a normal distribution. The decision about independent variables was based on Scully’s (1974) seminal work. Scully and others found players’ individual performance, the weight of their contribution to the team, and experience to be the predominant factors that explain the variation in baseball players salaries.

The equations for Pair 1 are:

Equation 1:
ln SALARYNon-Pitcher= a0 + a1 SA + a2 ADJAB + a3 EXP + a4 EXP2 + a5 MP + (N
Equation 2:
ln SALARYPitcher= b0 + b1 SOTOBB + b2 ADJIP + b3 EXP + b4 EXP2 + b5 MP + (N
The data used to estimate equation 1 are for 72 Hispanic non-pitchers who played in the major leagues in 1997. SA is the player’s lifetime slugging average. Slugging average – the ratio of total bases to total at bats -- is an individual performance measure that should be positively related to salaries. ADJAB is the player’s lifetime at bats expressed as a percent of team at bats for the period.
  This value is a measure of the weight of the player's contribution to the team that should be positively related to salaries. EXP is the number of years the player has spent in the major leagues and should be positively related to salaries. This result is likely due to trend growth in players’ salaries, and eligibility for arbitration and free agency that comes with time. EXP2 is included to test the hypothesis that the return to experience is decreasing. MP is a binary variable coded 1 for Marlins and Padres players and 0 otherwise. The coefficient on MP is hypothesized to be positive: the average salaries for Hispanic players on the Marlins and Padres are expected to be higher than that for Hispanic players on other teams.
The data used to estimate equation 2 are for 36 Hispanic pitchers who played in the major leagues in 1997. SOTOBB is the pitcher’s lifetime strikeout to walk ratio. It is an individual performance measure that should be positively related to salaries. ADJIP is the player’s lifetime innings pitched expressed as a percent of team innings pitched for the period.
 This value is a measure of the weight of the player's contribution to the team that should be positively related to salaries. EXP, EXP2 and MP are the same as for equation 1.
The data used to estimate equation 3 are for 29 non-pitchers who played  for the Marlins and Padres in 1997. The definition of all the variables are the same as for equation 1 except for HISP, which is a binary variable coded 1 for Hispanic players and 0 otherwise. The data used to estimate equation4 are for the 22 pitchers who played in for the Marlins and Padres in 1997. The definitions of all the variables are the same as for equation 2 except for HISP, which is the same as for equation 3.

The equations for Pair 2 are:

equation 3:
ln SALARYNon-Pitcher= (0 + (1 SA + (2 ADJAB + (3 EXP + (4 EXP2 + (5 HISP + (NP2
equation 4:
ln SALARYPitcher= (0 + (1 SOTOBB + (2 ADJIP + (3 EXP + (4 EXP2 + (5 HISP + (P2
RESULTS

The regression results are found in Tables One and Two.  The coefficients on all variables except MP and HISP are statistically different than zero and of the expected sign. The R2 for all equations are large and statistically significant at levels that exceed 99%.

Table One

	Equation
	Const
	SA
	ADJAB
	EXP
	EXP2
	MP
	HISP
	R2

	1
	9.861

(.000)
	2.589

(.000)
	22.221

(.000)
	.503

(.000)
	-.0274

(.000)
	-.187

(.449)
	
	.901

(.000)

	3
	7.739

(.000)
	8.115

(.002)
	17.185

(.000)
	.436

(.000)
	-.0202

(.000)
	
	.214

(.039)
	.946

(.000)


Table Two

	Equation
	Const
	SOTOBB
	ADJIP
	EXP
	EXP2
	MP
	HISP
	R2

	2
	10.035

(.000)
	.260

(.080)
	14.329

(.001)
	.625

(.000)
	-.0344

(.000)
	-.668

(.184)
	
	.848

(.000)

	4
	10.089

(.000)
	.525

(.103)
	10.109

(.081)
	.593

(.002)
	-.0324

(.009)
	
	.355

(.437)
	.896

(.000)


The results are consistent with those of other salary studies. Experience stands out as an important determinant of players' salaries. Players are rewarded for their capacity to remain in the big leagues, although this influence fades over time. Players’ individual performance and the weight of their contribution to the team are also important. For pitchers, however, the influence of individual performance is marginal. This may be because the role of pitchers has fragmented to the point that no one measure can reasonably reflect individual "specialists" different contributions. The results are robust in that all four equations account for more than 80% of the variation in players' salaries.

In contrast, the coefficients on MP and HISP are statistically the same as zero. The regressions provide no evidence that ethnicity played a role in salary determination for Marlins and Padres players; Hispanic players on the Marlins and Padres appear to have been paid salaries congruent with those paid to other Major League players. This would seem to suggest that a nucleus of Hispanic players alone does not heighten Hispanic fans' interest.  However, there are other means of estimating a player's MRP which may shed light on this subject.

DISCUSSION

Another way of trying to estimate the MRP of a player is to use attendance as a proxy.  In this case, it is easier to try to get a handle on the MRP of a pitcher by comparing the attendance for games started by a particular pitcher with the average attendance of all other games.  This is more difficult to do for a hitter, because hitters play many more games, sometimes even playing in all of them.  Using this method, we find mixed evidence concerning the ability of Hispanic pitchers to draw extra fans when they pitch.  

While Hispanic players alone will not drive the financial success of a team, they can still be an important marketing factor.  An examination of the attendance at games in which Florida Marlin Hispanic pitchers Livan Hernandez, a Cuban League refugee and Alex Fernandez, pitched, shows evidence of the popularity of these pitchers and the importance of their use by the Marlins to attract the substantial Cuban and Hispanic population of Miami to the ballpark (see Table Three).   While they drew slightly less than average crowds during the 1997 season, averaging about five percent less than when they did not pitch, they drew substantially greater crowds in 1998 and 1999.  Attendance was up an average of 10% in games pitched by Livan Hernandez in 1998 and 1999, and nearly 20% when Alex Fernandez pitched in 1999.
  One possible explanation for this is that they were a contending club in 1997, and since everybody loves a winner, the marketing value of Hispanic pitchers was less important.  However, in the following two seasons, when the Marlins were not competitive, the marketing value of Hispanic players became much more important.  Whereas fans flocked to the games in 1997 to see a winner, they must have been coming to the ballpark in 1998 and 1999 for different reasons, since the Marlins were anything but competitive.  It was in this environment when the marketing value of Hispanic pitchers proved to be valuable, drawing fans to the ballpark who otherwise would not have come.  While their marketing contribution as measured by attendance was average in 1997, they did return financial benefits in the following seasons.  The fact that their salaries are not significantly different than their teammates, despite their gate appeal, suggests that their salaries were probably below their marginal revenue product.  

Table Three

Attendance Data for San Diego and Florida Home Games: 1996-99

	
	Pitcher
	Starts


	Average attendance


	Average attendance other games
	Avg attend/ Avg other games
	Starts with greater than average attendance 

	1996
	Valenzuela SD
	19
	26,619
	27,131
	98%
	8

	1997
	Valenzuela SD
	7
	20,305
	33,524
	61%
	0

	
	Fernandez Fl
	13
	28,154
	29,966
	94%
	6

	
	Hernandez Fl
	8
	28,778
	29,966
	96%
	3

	1998
	Hernandez Fl
	14 
	23,229
	21,321
	109%
	6

	1999
	Hernandez Fl
	8
	18,360
	16,518
	111%
	5

	
	Fernandez Fl
	16
	19,625
	17,334
	119%
	10


Fernando Valenzuela is another story altogether.  He was a gamble on the Padres part when they signed him in 1995, and his contribution to the team went from being marginally below average in 1996 to disastrous in 1997.  His skills had eroded so badly by this time that he was not only an ineffective pitcher, but was pitching so poorly that he was not even a magnet for Hispanic fans.  By 1997 he was only a shadow of his former self on the mound and a bust at the gate.  He drew lower than average crowds in every outing in 1997, and did only slightly better in 1996, when he drew larger than average crowds in eight of 19 starts, but overall dragged down the Padres season average.  He was released part way through the 1997 season, as the Padres finally admitted that their marketing gamble had failed.  At the time of his release, Valenzuela was 2-8 with a 4.75 ERA, more than a full run greater than his career ERA (see appendix) 

The reason Hernandez and Fernandez were underpaid, despite being more valuable to the Marlins, can be explained by two factors.  First, the salary earned by the players does not equal the marginal revenue product of the player to the team, since the market for major league baseball players is monopsonistic, not competitive.  The Marlins and Padres needed to pay these players only slightly more than the salary they were offered by any other team, which is not necessarily as great as the player's MRP to the Marlins or Padres.  If the players were of greater value to Florida or San Diego than any other team, then they would be willing to pay this higher salary.  

It is important to remember that salary represents the upper bound of the expected MRP, and is not necessarily equal to MRP.  If the owner can get the player for less, he can make a bigger profit, so he will pay less.  Despite free agency, the market for major league baseball players is often not competitive.  Certainly for some players, primarily the superstars, it is very competitive, but for many it is a monopsony, a market in which there are several comparable workers and only one employer.  That is apparently the case for some of the Hispanic players.  They are fringe players with little value to a team for their talent level, which is not any different than any other journeyman player, but do have value for their marketing draw.  This narrows the market for them, since only a few teams are interested in marketing to Hispanic fans.

The fact that Livan Hernandez, for example, signed with the Marlins instead of another team suggests that he was indeed more valuable to Florida than any other team.  Because he signed with Florida, this was likely the best financial offer he received.  It could be that the actual salary offered by the Marlins was not greater than that offered elsewhere, but the off-field marketing opportunities were greater in the heavily Hispanic Miami area.  Thus the total financial package available to him was greater in Miami than elsewhere.  This would work to the benefit of the Marlins, who could obtain the services of their Hispanic stars at below market value, thus increasing the share of the MRP generated by the player that is kept by the Marlins owners, as a result of the ability to free ride on the availability of significant off-field marketing opportunities for Hispanic players.

Another possible explanation, at least in the case of Livan Hernandez and Fernando Valenzuela, is that these two teams took chances on players with questionable talent value, but great potential marketing value.  When the Padres signed Fernando Valenzuela, it was an obvious marketing ploy (which subsequently failed to work).  Valenzuela was on the downward side of his career by the time the Padres took a chance on him.  Livan Hernandez, on the other hand, was a star from the Cuban league with uncertain major league talent.  Thus both players came relatively cheaply to their teams.  Fernando was signed for $1,650,000 and  Livan Hernandez earned slightly less, at $1.48 million.

CONCLUSION

While the econometrics do not show a significant salary difference, that is not the only method of testing for a player’s value to a particular team.  The attendance data for the Marlins Hispanic pitchers does provide some support for the argument that the marketing value of Hispanics increases their value more than it does for other teams.  But remember, there are two parts of value for players: talent and marketing, and if talent is great, then it can overwhelm the marketing value and more teams will bid for a player, thus larger market teams may outbid a smaller market team (different paper, this small vs. large market question) like San Diego which cannot afford to keep up with the likes of Los Angeles or New York in the competition for players based on their talent level.  For example, if a player’s marketing value is worth $500,000 to San Diego and his talent value is worth $15 million, then the player will probably go to a team with more drawing potential, such as New York.  But if the talent value is only one million dollars then the Padres may be willing to pay him more than one million dollars because of the extra marketing value he has for them, whereas the Yankees would not pay more than his talent value because he has no marketing value to them.  A player with only a million dollars worth of talent is not unique, and can be easily replaced.  In other words, a player at the bottom of the income pyramid will have less of an edge to a large market team, and is unlikely to be the fortunate subject of a bidding war between teams.  

The talent and marketing values of a player are not independent of the team.  In a small market, with a smaller potential television audience and fewer fans, such as San Diego, the MRP for a player based on his talent will be less than in New York because San Diego cannot generate the additional fans and television revenue that New York can.  This explains why highly talented Hispanic players, such as Pedro Martinez and Roberto Alomar, end up in Boston and Baltimore instead of Florida and San Diego. 

Our mixed results indicate that marketing value does matter, but since it is not the only determinant of a player's salary, it is not always evident.  Players can be more valuable for their marketing potential to some teams, but that value can be easily subordinated by their talent value, or in the case of the 1997 Marlins, to the overall talent level of the team.  This is particularly true for a competitive team that is involved in a pennant race.
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Appendix: Career Statistics 

Alex Fernandez 

 Year Ag Tm  Lg   W   L   G  GS  CG SHO SV   IP     H   ER   HR  BB   SO   ERA

+--------------+---+---+---+---+---+---+--+------+----+----+---+----+----+----

 1990 20 CHW AL   5   5  13  13   3   0  0   87.7   89   37   6   34   61 3.80

 1991 21 CHW AL   9  13  34  32   2   0  0  191.7  186   96  16   88  145 4.51

 1992 22 CHW AL   8  11  29  29   4   2  0  187.7  199   89  21   50   95 4.27

 1993 23 CHW AL  18   9  34  34   3   1  0  247.3  221   86  27   67  169 3.13

 1994 24 CHW AL  11   7  24  24   4   3  0  170.3  163   73  25   50  122 3.86

 1995 25 CHW AL  12   8  30  30   5   2  0  203.7  200   86  19   65  159 3.80

 1996 26 CHW AL  16  10  35  35   6   1  0  258.0  248   99  34   72  200 3.45

 1997 27 FLA NL  17  12  32  32   5   1  0  220.7  193   88  25   69  183 3.59

 1999 29 FLA NL   7   8  24  24   1   0  0  141.0  135   53  10   41   91 3.38

+--------------+---+---+---+---+---+---+--+------+----+----+---+----+----+----

  9 Yr WL% .554 103  83 255 253  33  10  0 1708.0 1634  707 183  536 1225 3.73

Livan Hernandez

 Year Ag Tm  Lg   W   L   G   GS  CG SHO SV   IP     H   ER   HR  BB   SO  ERA

+--------------+---+---+---+---+---+---+--+------+----+----+---+----+----+----

 1996 21 FLA NL   0   0   1   0   0   0  0    3.0    3    0   0    2    2 0.00

 1997 22 FLA NL   9   3  17  17   0   0  0   96.3   81   34   5   38   72 3.18

 1998 23 FLA NL  10  12  33  33   9   0  0  234.3  265  123  37  104  162 4.72

 1999 24 FLA NL   5   9  20  20   2   0  0  136.0  161   72  17   55   97 4.76

         SFG NL   3   3  10  10   0   0  0   63.7   66   31   6   21   47 4.38

         TOT NL   8  12  30  30   2   0  0  199.7  227  103  23   76  144 4.64

+--------------+---+---+---+---+---+---+--+------+----+----+---+----+----+----

  4 Yr WL% .500  27  27  81  80  11   0  0  533.3  576  260  65  220  380 4.39

Fernando Valenzuela

   Yr Ag Tm  Lg   W   L   G   GS  CG SHO SV   IP     H   ER   HR  BB  SO  ERA

+--------------+---+---+---+---+---+---+--+------+----+----+---+----+----+----

 1980 19 LAD NL   2   0  10   0   0   0  1   17.7    8    0   0    5   16 0.00

 1981 20 LAD NL  13   7  25  25  11   8  0  192.3  140   53  11   61  180 2.48

 1982 21 LAD NL  19  13  37  37  18   4  0  285.0  247   91  13   83  199 2.87

 1983 22 LAD NL  15  10  35  35   9   4  0  257.0  245  107  16   99  189 3.75

 1984 23 LAD NL  12  17  34  34  12   2  0  261.0  218   88  14  106  240 3.03

 1985 24 LAD NL  17  10  35  35  14   5  0  272.3  211   74  14  101  208 2.45

 1986 25 LAD NL  21  11  34  34  20   3  0  269.3  226   94  18   85  242 3.14

 1987 26 LAD NL  14  14  34  34  12   1  0  251.0  254  111  25  124  190 3.98

 1988 27 LAD NL   5   8  23  22   3   0  1  142.3  142   67  11   76   64 4.24

 1989 28 LAD NL  10  13  31  31   3   0  0  196.7  185   75  11   98  116 3.43

 1990 29 LAD NL  13  13  33  33   5   2  0  204.0  223  104  19   77  115 4.59

 1991 30 CAL AL   0   2   2   2   0   0  0    6.7   14    9   3    3    5 2.15

 1993 32 BAL AL   8  10  32  31   5   2  0  178.7  179   98  18   79   78 4.94

 1994 33 PHI NL   1   2   8   7   0   0  0   45.0   42   15   8    7   19 3.00

 1995 34 SDP NL   8   3  29  15   0   0  0   90.3  101   50  16   34   57 4.98

 1996 35 SDP NL  13   8  33  31   0   0  0  171.7  177   69  17   67   95 3.62

 1997 36 SDP NL   2   8  13  13   1   0  0   66.3   84   35  10   32   51 4.75

         STL NL   0   4   5   5   0   0  0   22.7   22   14   2   14   10 5.56

         TOT NL   2  12  18  18   1   0  0   89.0  106   49  12   46   61 4.96

+--------------+---+---+---+---+---+---+--+------+----+----+---+----+----+----

 17 Yr WL% .531 173 153 453 424 113  31  2 2930.0 2718 1154 226 1151 2074 3.54

�ADJBA is calculated as total lifetime at bats divided by the product of number of years of major league experience and 5,500, the average season at bats for a major league team.





� ADJIP is calculated as total lifetime innings pitched divided by the product of number of years of major league experience and 1,458, the average season innings pitched for a major league team. 





� The lifetime statistics were obtained from the 1997 Edition Baseball Register. Due to the lack of published data regarding players’ ethnicity, judgment about which players are Hispanics was based on surname and place of birth information in the Baseball Register.


� The figures in parentheses are probability values.





� The figures in parentheses are probability values.


� Alex Fernandez did not pitch in 1998.  He spent the entire season on the disabled list.
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