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Regression Analysis of the Pre- and Post-Modern Free Agency Period 1981 in the American League (MLB)
INTRODUCTION
In 1976, the first form of free agency was implemented by Major League Baseball.  It was a major step in the collective bargaining agreement (CBA) as it allowed baseball players to sign with other teams after having six years of experience.  This first form of free agency lasted until 1981 when a new CBA was reached in an attempt to limit free agency.  Under the new terms player compensation was awarded to the team losing the free agent player.  This form of free agency has now been in place since 1981, where originally actual MLB players were reward to teams losing players via free agency to today’s method of rewarding amateur draft compensation.
This project will first examine the relationship between the win-loss record of the 10 American League teams that were in existence from 1961 to 2000 and previous win-loss records.  To see the affect of previous win-loss records, correlation analyses will be performed to see which previous years can best describe the present win-loss record.  Afterwards regression analyses will be performed to determine an optimal regression equation to explain the present win-loss record using previous years win-loss records.  Lastly, we will segment the data between pre-modern free agency (1961-1980) and post-modern free agency (1981-2000) to determine if there exist two different optimal regression equations.  We believe that from our analyses we should see a significant difference between the pre- and post-modern free agency period.  Prior to free agency, players would basically have no choice but to play on the same team that they began with.  This would result in little movement among players in the league resulting in a win-loss record that is similar to previous years.  Once free agency was created, it allowed players to move freely among the various teams, which would reduce the relationship of previous years win-loss records affecting present win-loss records.  Other factors like team budgets would play more of a significant role in determining how well a team performs.
METHODS

To compare the win-loss records of the 10 teams, the records are transformed into loss percentages (Loss / Total Games Played).
In the first part of the project, correlation analyses will be performed on 10 American League teams that span from 1961 to 2000.  We form correlation between two series.  First for neighbouring years (ex 1999 with 2000), data from one year is correlated with the previous year using Excel’s Correl function.  This is performed on pairs spanning the years in question.  The same process is then performed on years separated by 2 years, 3 years and so forth till there is 10 years of separation. 
In the second part of the project, optimal regression equations will be determined in the format:




Y = (1 + (2 X2 + (3 X3 + …   … + (k Xk
Using Excel’s Regression Analysis function, we optimize the estimators for varying amounts of past years (Independent Variables) as a predictor of present loss percentage (Dependent Variable).  Regression analyses are done using independent variables starting with the 10 most recent past years and then the most recent 9, then the most recent 8 and so forth.  The Excel regression function also gives the values of R2, adjusted R2, and t statistics.  We use these values to determine the number of past years (IV) and the optimal ( parameters needed to express the optimal regression equation
Lastly, we segment the data into pre- (1961-1980) and post-modern (1981-2000) free agency period and perform two regression analyses using the optimal number of past years determined in the previous step.   Then we perform an F test on the two optimal regression equations using the formula:




Fk, N + M – 2K = [(ESSR – ESSUR) / k] / [ESSUR / (N + M – 2K)]

Our null hypothesis is that the same regression equation is appropriate for both segments.
RESULTS

For the first part of the project, we found that the correlation decreases from a 0.47 for neighbouring years to less than 0.10 once there was a separation of 5 years between them (Table 1).



       Table 1 – Correlation between years 

	years
	Correlation

	1
	0.466761802

	2
	0.343790596

	3
	0.262609543

	4
	0.176679625

	5
	0.0672657

	6
	0.016146326

	7
	0.027333022

	8
	-0.01417069

	9
	0.017354425

	10
	0.048421022


In the second part, we performed 10 regression analyses (Table 2 – 11).  In each table it contains the values of the optimal estimators, R2, adjusted R2, and t statistics.

Table 2 – Regression Analysis between Loss % separated by 10 years
	Regression Statistics
	
	

	Multiple R
	0.48418081
	
	

	R Square
	0.234431057
	
	

	Adjusted R Square
	0.207848802
	
	

	Standard Error
	0.06041356
	
	

	Observations
	299
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.225757463
	0.047249243
	4.778012

	0.567901235
	0.352516001
	0.058645413
	6.010973

	0.475308642
	0.127977241
	0.061707218
	2.073943

	0.481481481
	0.095522386
	0.061702245
	1.548118

	0.565217391
	0.035488304
	0.061616819
	0.575952

	0.462068966
	-0.073927023
	0.062334632
	-1.18597

	0.591304348
	-0.040470076
	0.062988291
	-0.6425

	0.561728395
	0.032099708
	0.063066337
	0.508983

	0.555555556
	-0.053086118
	0.062887543
	-0.84414

	0.5
	0.036926554
	0.062643986
	0.589467

	0.50617284
	0.031721116
	0.058150811
	0.545497


Table 3 – Regression Analysis between Loss % separated by 9 years

	Regression Statistics
	
	

	Multiple R
	0.492466991
	
	

	R Square
	0.242523737
	
	

	Adjusted R Square
	0.219723448
	
	

	Standard Error
	0.060605699
	
	

	Observations
	309
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.220856137
	0.0451308
	4.89369

	0.567901
	0.373706727
	0.057248018
	6.527854

	0.475309
	0.131271049
	0.060589109
	2.166578

	0.481481
	0.077902217
	0.06054187
	1.286749

	0.565217
	0.040909064
	0.061443046
	0.665805

	0.462069
	-0.081388039
	0.061389692
	-1.32576

	0.591304
	-0.03824957
	0.062390885
	-0.61306

	0.561728
	0.045834166
	0.062219061
	0.736658

	0.555556
	-0.042880969
	0.06187226
	-0.69306

	0.5
	0.046838712
	0.057081699
	0.820556


Table 4 – Regression Analysis between Loss % separated by 8 years

	Regression Statistics
	
	

	Multiple R
	0.487653436
	
	

	R Square
	0.237805873
	
	

	Adjusted R Square
	0.218136347
	
	

	Standard Error
	0.061104548
	
	

	Observations
	319
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.230485992
	0.042858309
	5.37786

	0.567901235
	0.376682962
	0.056449448
	6.672925

	0.475308642
	0.124271159
	0.059840414
	2.07671

	0.481481481
	0.089360522
	0.060616698
	1.47419

	0.565217391
	0.037790312
	0.060838929
	0.621153

	0.462068966
	-0.086201668
	0.061112711
	-1.41054

	0.591304348
	-0.030265669
	0.062003829
	-0.48813

	0.561728395
	0.043185285
	0.061498635
	0.702215

	0.555555556
	-0.021263062
	0.056570651
	-0.37587


Table 5 – Regression Analysis between Loss % separated by 7 years

	Regression Statistics
	
	

	Multiple R
	0.478949053
	
	

	R Square
	0.229392195
	
	

	Adjusted R Square
	0.212587664
	
	

	Standard Error
	0.061349879
	
	

	Observations
	329
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.222283548
	0.040249591
	5.522629

	0.567901235
	0.364651657
	0.055823579
	6.532216

	0.475308642
	0.13674027
	0.059555787
	2.296003

	0.481481481
	0.081603163
	0.059800521
	1.36459

	0.565217391
	0.034287732
	0.060333033
	0.568308

	0.462068966
	-0.081251829
	0.060605619
	-1.34066

	0.591304348
	-0.043347237
	0.060999836
	-0.71061

	0.561728395
	0.057540724
	0.056181514
	1.024193


Table 6 – Regression Analysis between Loss % separated by 6 years

	Regression Statistics
	
	

	Multiple R
	0.473078764
	
	

	R Square
	0.223803517
	
	

	Adjusted R Square
	0.20977587
	
	

	Standard Error
	0.061208977
	
	

	Observations
	339
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.238610035
	0.036950164
	6.457618

	0.567901235
	0.358233803
	0.055370009
	6.469817

	0.475308642
	0.133851583
	0.058444133
	2.290248

	0.481481481
	0.0822432
	0.058961772
	1.394856

	0.565217391
	0.033347165
	0.059506156
	0.560399

	0.462068966
	-0.064292492
	0.059401945
	-1.08233

	0.591304348
	-0.025898696
	0.055365326
	-0.46778


Table 7 – Regression Analysis between Loss % separated by 5 years

	Regression Statistics
	
	

	Multiple R
	0.477880368
	
	

	R Square
	0.228369647
	
	

	Adjusted R Square
	0.217121391
	
	

	Standard Error
	0.060545623
	
	

	Observations
	349
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.236026605
	0.033380802
	7.070729

	0.567901235
	0.364995733
	0.053628179
	6.806044

	0.475308642
	0.131275687
	0.057165375
	2.29642

	0.481481481
	0.07368967
	0.05763821
	1.278486

	0.565217391
	0.026883569
	0.057856115
	0.464663

	0.462068966
	-0.073988844
	0.053536922
	-1.38202


Table 8 – Regression Analysis between Loss % separated by 4 years

	Regression Statistics
	
	

	Multiple R
	0.481311388
	
	

	R Square
	0.231660652
	
	

	Adjusted R Square
	0.222978852
	
	

	Standard Error
	0.060797951
	
	

	Observations
	359
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.218502354
	0.030908115
	7.069417

	0.567901235
	0.372146279
	0.053199152
	6.995342

	0.475308642
	0.126641576
	0.056788976
	2.230038

	0.481481481
	0.064995811
	0.056951946
	1.14124

	0.565217391
	-0.005496766
	0.052979891
	-0.10375


Table 9 – Regression Analysis between Loss % separated by 3 years

	Regression Statistics
	
	

	Multiple R
	0.495435429
	
	

	R Square
	0.245456264
	
	

	Adjusted R Square
	0.239254535
	
	

	Standard Error
	0.060594823
	
	

	Observations
	369
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.206531106
	0.028431987
	7.264041

	0.567901235
	0.378268324
	0.052301966
	7.232392

	0.475308642
	0.120250325
	0.055656708
	2.160572

	0.481481481
	0.084033377
	0.051914631
	1.618684


Table 10 – Regression Analysis between Loss % separated by 2 years

	Regression Statistics
	
	

	Multiple R
	0.501490153
	
	

	R Square
	0.251492373
	
	

	Adjusted R Square
	0.24751095
	
	

	Standard Error
	0.060537028
	
	

	Observations
	379
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.216125535
	0.025685092
	8.414435

	0.567901235
	0.398304566
	0.051035386
	7.804478

	0.475308642
	0.165098006
	0.050497503
	3.269429


Table 11 – Regression Analysis between Loss % separated by 1 year

	Regression Statistics
	
	

	Multiple R
	0.482359413
	
	

	R Square
	0.232670603
	
	

	Adjusted R Square
	0.23068784
	
	

	Standard Error
	0.060996209
	
	

	Observations
	389
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.260113337
	0.021938973
	11.85622

	0.567901
	0.474901591
	0.043839774
	10.83267


Evaluating the results from the regression analyses, the regression equation with loss % separated by 2 years seemed to be the optimal regression equation.  Thus for the F test, the two regression analyses were performed with the independent variables extending back two years (Table 12-13).
Table 12 – Regression Analysis Pre-Modern Free Agency

	Regression Statistics
	
	

	Multiple R
	0.600748483
	
	

	R Square
	0.36089874
	
	

	Adjusted R Square
	0.353636226
	
	

	Standard Error
	0.058100848
	
	

	Observations
	179
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.166816223
	0.033547393
	4.972554

	0.456790123
	0.463397747
	0.073967653
	6.26487

	0.462962963
	0.195971934
	0.072651906
	2.697409


Table 13 – Regression Analysis Post-Modern Free Agency

	Regression Statistics
	
	

	Multiple R
	0.41473282
	
	

	R Square
	0.172003312
	
	

	Adjusted R Square
	0.162594258
	
	

	Standard Error
	0.061810143
	
	

	Observations
	179
	
	

	 
	Coefficients
	Standard Error
	t Stat

	Intercept
	0.257766428
	0.041085456
	6.273909

	0.567901235
	0.325811813
	0.073463448
	4.435019

	0.475308642
	0.155346901
	0.074234397
	2.092654


F6, 373 = [(1.37793916 – (0.594124707 + 0.672406914) / 3]/ [(0.594124707 + 0.672406914) / 373]

          = 10.9366955

Fcritical = 2.80 @ 1% significance

From the result of the F test we can reject the null hypothesis.

DISCUSSION
In the first part of the project, we found that the correlation between years drops to less than 0.10 in 5 years.  There was a strong positive correlation for the years in the closest proximity: 0.47, 0.34, 0.26 and 0.18 respectively.  Compared to the suggested 10 years of correlation, this result was not replicated in this project.  This could be due to differences in years selected, the examination of only a small subset (10 AL teams), or could be due to external changes that occurred during this period.
[NEAS: Sports won-loss records show the difference between simple relations and the optimal regression equation.  The correlations show that at most four past years might be useful.  By the fifth year, the correlation is not significant.  The time series course explains how to adjust for degrees of freedom, derive a sample autocorrelation function, and test for significance.  It shows that a geometrically declining sample autocorrelation generally means that only one or two past years are significant.  For the regression analysis student project, we use the regression statistics to choose the optimal number of past years.]

In the second part, we performed several regression analyses to find the optimal regression equation.  After performing 10 analyses, we found that the equation with the independent variables spanning back only two years was the optimal equation.  There were several reasons for this conclusion.  First out of the 10 analyses, the loss % separated by 2 years had the highest values of R2 and adjusted R2.  Second, it had the smallest standard error value.  Lastly, all the estimators had t stats over its t critical level based on a 1% level of significance.  Only two of the analyses had all its t stat over the t critical level.  Thus for these reasons, we felt that the regression equation with independent variable spanning back two years best forecast future loss percentage.
[NEAS: Note the pattern of the R2 versus the adjusted R2.  The R2 increases even for years that are irrelevant to the optimal regression equation, but the adjusted R2 stops increasing after the second past year.  The candidate has a different number of data points in each regression equation, so the R2 has small random fluctuations for the longer regression equations.  It increases and decreases slightly between regression equations, since the data points differ.

The candidate correctly chooses two past years for his regression equation.  The exact regression equation differs for each student project, but the pattern of the regression output is similar.  The project template and illustrative work-sheets provide a general outline.  The past student projects posted on the discussion board show illustrations.]
Once we decided on the number of independent variables, we segmented the data between pre- and post-modern free agency period and performed regression analyses and an F test on them.  From the F test, we rejected the null hypothesis that the regression equation was the same for both periods.  Looking at the two regression equations, we see that in the pre-modern free agency period, the beta parameters for the two previous years loss percentage were larger than the post-modern ones.  This would suggest that for the pre-modern period, the previous years loss percentage affected the present year loss percentage a lot more.  With free agency, players could sign elsewhere and thus teams that did poorly the seasons before could be active in the off-season to sign players that would drastically improve their team.  Thus teams with larger budgets could afford these players and thus the previous years win-loss records became less of an indicator.  This can be seen in the pos-modern regression equation with its intercept being larger than the pre-modern accounting for other variables like budget that would affect the win-loss records.
[NEAS: The candidate uses different time periods, so he uses the form of the F test with two separate unconstrained regression equations.  The regression coefficients differ in the two equations, and we expect a high F statistic.  The candidate compares the F statistic to the critical values and concludes that different regression equations are needed for the two time periods.]
CONCLUSION
From our regression project, we found that free agency significantly affected teams future win-loss percentage.  With free agency, other factors like team budgets became more of an indicator of future success compared to previous years win-loss records.
