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Abstract:  In pursuit of higher wins, NCAA FBS and FCS teams compete for high quality football players. Inspired by the work of Sports Geographer, John F. Rooney, Jr., Geographic Information Systems (GIS) is used to compare recruiting migration patterns today with those from the early 1970s.    These players come from all over the country, however California, Florida and Texas have consistently been net exporters of premier draft picks while all other states tend to be net importers.  An empirical model of wins with recruiting violations and a spatial production component is estimated using a Fixed Effects Model.  Both violations and place influence wins.  The model is used to "predict" violators in a past sample with some success.  

1. Introduction and Motivation

Geographic Information Systems (GIS) make the investigation of spatial relationships easier for social scientists.  Economists and Geographers alike have been interested in amateur and professional sports for decades.  As a PhD student in Economics at Oklahoma State University in the early 90s, it is perhaps inevitable these worlds collided. This paper takes advantage of the relative ease of current GIS mapping techniques to revisit one of the predictions by noted Geographer of Sport, John F. Rooney, Jr. (1974).  Rooney admits his fascination with the geography of sport was rooted in a desire to win a long-running argument about which areas in the country produced the best football players.  He was among the first to research and write about the impact of "place" on the production variability of high school athletes.   His detailed maps document the migration patterns in the late 60s from  production regions in the country to consumption regions.  His explanations for these patterns included the discontinuous distribution of populations, climate, and cultural differences and emphases on sport as well as coaching experience, alumni dispersion and resources.  A reproduction of some of this early work is below:

Rooney suspected then what we all know now:  cheating is part of the recruiting game.  However, he posited its effect would be a neutral factor in the migration of high school student athletes from "production" regions in the United States to "consumption" regions (those we associate with the NCAA FBS and FCS football programs).  He observed that bigger universities would be better equipped to overcome the challenges of being [image: image1.png]Spols 7 A M 10 < wusa T
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located far away from the best talent and that smaller schools confined to searching in their immediate locales would suffer from lack of access to star athletes.  The neutrality of cheating on recruiting patterns--though not a testable hypothesis for this paper--is certainly an interesting idea meriting future investigation.  

The focus for this paper is Rooney's general premise:  the state of play matters.  In pursuit of more wins schools engage in a recruiting game to identify, select, and lure the best talent to their teams.   Rooney held that winning--and therefore recruiting--is influenced by geography.  While many empirical studies incorporate dummy variables to account for regional differences, this paper models the effect of "place" through a weighted geocoded recruiting production variable.  This variable captures not only the qualitative difference of region, but also the changing import/export ratios of the concentrated football producing states (California, Florida, and Texas) for the sample period (1990- 2011).   Many notable studies on the NCAA football cartel foreshadow the influence of geography and place on the behavior of cartel members especially when it comes to acquisition of talent.  Some of these include Fleisher , Goff,  and Tollison (1992), Brown (1993), Fort and Quirk (2001), and Humphreys and Ruseki (2009).  This paper seeks to bring the spatial influence on behavior out of the shadows and into the light.

2.  Model and Maps

Generally, the basic model is one of utility maximization where wins are a measure of the program's utility:

Wit = f (Sit, Rit, Vit) and Rit = f(Git) and Vit = f(Git) so Wit = f((Sit, Rit(Git), Vit(Git)) where Wit are wins for a school in any time period determined by a set of program and institutional specific variables, Sit, and recruiting efforts, Rit,  both legal and illegal as judged by the NCAA.  The legal efforts are governed by the NCAA and can be thought of as somewhat constant across schools (i.e., scholarships are fixed in number and value).  Therefore, it is the illegal efforts captured by violations that are driving the story.  Violations, Vit, in turn are influenced by geographic features of the place the school is located, Git.  For the most part, certain features of Git are fixed and time invariant, however not exclusively so.  Rooney may have won the argument about where the best players come from in 1974, but would he today?  Mild weather on the west coast or hot summers in the midwest are a fixture of these regions.  However, some of the geographic features associated with Texas and Pennsylvania, for example, have been changing. Texas has experienced population growth as it created jobs faster than many states in the last ten years; Pennsylvania has witnessed a decline in  its core industry and has suffered a decline in job creation and other demographic variables.   Historically, high school players from the Deep South stayed in the Deep South and Florida's ample supply of talent rarely strayed from the Magic Kingdom.  However, some underlying geographic or demographic change has resulted in a break of this pattern.  In the recruiting game, changes in these types of variables result in changes in recruiting behavior and, theoretically, violations behavior. If this were not true then the NCAA Enforcement Committee could save itself some money by simply observing which schools buy plane tickets for California, Florida, and Texas.  This paper cannot possibly address all the variation in Git, but it does take a step in the direction of incorporating some geographic patterns into a model of sports output.   And, in the spirit of other research aimed at explaining the strategic behavior of cartel members, this model emphasizes the role of violations in maximizing wins.  

The empirical model is spelled out below:

WINSit = β1+ β2 RANK i,t-1 + β3 VIOLATION i, t-2  + β4STAD i,t + β5EXPAND i,t - β6PRODwt i,t + β7WINSlag i, t-1 + β8COACH i,t +  e i,t

The β terms are parameters to be estimated and WINS i,t for school i in time period t are a function of rankings of school i in time t, violations for school i in time t -2, stadium size for school i in time t, demand for sport for school i in time t, a weighted geocoded production variable for school i in time t, wins for school i in time period t -2, and a random error term for school i in time t.  It is expected that higher RANK values increase WINS as does stadium size and the demand for the sport as captured by the EXPAND variable.  STAD is the maximum attendance recorded for the facility. It is a proxy for the overall demand and revenue potential for the football programs in this sample and also differentiates between FBS and FCS programs in the sample.   EXPAND is a dummy variable equal to 1 if the school expanded the facility in the time period 1990 to 2011 and 0 otherwise.  In the case of a newer facility built in 2000 for example, the value is 0.  If programs have engaged in expansion in the last 20 years it is likely they have earned revenues over budgeted costs (and/or have particularly generous and active booster organizations) both of which should have a positive effect on wins.  PROD is a geocoded weighted ratio.  The numerator indicates the number of college signees and the denominator is the total football players produced in the state.  The weight assigned is determined by the state's production status.  If the state is a net importer of talent then the weight is equal to -1.  For the net exporting states of California, Florida, and Texas the weight varies from 0 to .5 through the sample as the net export percentage varies. The expected sign on this variable is negative.  (Lower PROD values are better than higher PROD values in that lower values indicate a spatial advantage in developing and potentially retaining high quality players).  Lagged wins should positively impact current wins if past performance is indication of future potential.  Finally, COACH aims to capture the importance of leadership and experience in the pursuit of wins by measuring the number of years a given coach serves the program.  It is assumed the longer a coach serves the stronger wins should be (and less likely violations would occur).  The model may not fully capture but is predicated upon the idea that winning is a function of recruiting (and by default--violations--other things the same) and violations are influenced by geography.  

As mentioned before, one clear advantage of GIS technology is the ability to explore data visually and spatially. A dummy variable in a spreadsheet takes on a new dimension when it is coded into a map.  At the most basic level, mapping the NCAA violations in the FBS and FCS for the sample period 1990-2011 reveals patterns; this leads to more questions, investigation, and discovery.  Inquiry into the nature of relations between place, sport, and all kinds of behavior (including recruiting and violations decisions) could be and should be explored with GIS. (Interactive maps following Rooney's work and the current dataset are available here:   http://ow.ly/bkJTy.
3.  Data

Summary Statistics for the described variables are included in Table A below:
Table A

	
	Mean

	Min
	Max
	S.D

	RANK
	48.07
	0
	121
	37.25

	WINS
	6.04
	0
	14
	2.95

	VIOLATION
	0.03
	0
	1
	0.17

	COACH
	5.84
	1
	54
	6.45

	STAD
	51367
	6000
	114800
	26563

	EXPAND
	.50
	0
	1
	1

	PRODwt
	-594.03
	-455
	-3836
	228


WINS come from school websites and the NCAA database.  RANK is taken from www.jhowell.net/cf/cfindex.htm and COACH data came from www.cfbdatawarehouse.com.  Violations are reported from NCAA Summary Cases.  In contrast with the Humphreys and Ruseki (2009), every reported case the NCAA Enforcement Summary is counted as a violation and takes on a 1 in the year it is reported (0 if no violation).  In this sample from 1990-2011 there are 141 total violations.  STAD and EXPAND observations are from NCAA reports and cross-referenced/"verified" by Wikipedia.  PRODwt is determined by the ratio of signees/total players reported by www.rivals.com for each team weighted by a net import/export factor. The weights were based on geographic analysis in Rooney (1974) and a review of the top 100 players on www.maxpreps.com/football recruiting pages.  

Interesting research on monitoring cartel behavior and violations has focused on the earlier "pre-regime" change period of 1978-1990.  There are at least two specific challenges with the 1990-2011 sample; one is sort of a market structure shake-up in the form of conference changes and the birth, life, and death of the BCS and the second is more on the order of institutional regime change in the way the NCAA enforces rules. With respect to the first challenge it is not an exaggeration to say conferences convulsed during this time frame! The changes and realignments are documented and are not discussed at length in this paper.  To be sure, these changes cannot  be dismissed, however, they do not pose as large a problem in the current model specification due to its emphasis on geography over strategic behavior, imperfect information, and whistle-blowing.  Indeed, because of this different focus there was little to lose and much to gain by taking on the more recent observations.  In particular, there is a built-in robustness check in the form of comparing predictions from this geo-based model to those of say, Humphreys and Ruseki (2009).  The second challenge of the regime change is more problematic and the results from this model may not be insensitive to the paradigm shift by the NCAA.  That is one downside; however, there is an upside to the regime shift:  more data!  From 1982 to 1989 there were 51 violations in the summary report.  There are 88 more cases to include in the 1990 - 2011 sample.  It is beyond the scope of this paper to determine how much of the variation in reported violations is due strictly to the regime change.  However, it is possible to reject the null that the mean number of violations is equal in both sample periods. The transition to self-reporting is correlated with more violations reported.    Does this mean there is more cheating?  There are certainly more interesting questions beyond the scope of this paper that can and should be asked of the data now being generated. 

4.  Results

Preliminary results from a Panel Fixed Effects model are summarized in Table B below. RANK , STAD, EXPAND,  PRODwt and WINSlag are all statistically significant at the 1% level while VIOLATIONS are statistically significant at the 10% level.  The sign on RANK (lagged one year) is positive indicating improved rank is associated with improved wins in the next season.  The coefficient on STAD is not large enough to be meaningful.  However, the coefficient on EXPAND is perhaps indicative of the influence of increased demand and/or increased revenues on WINS.   The negative sign on PRODwt  is also predicted.  This variable captures the influence of the unique geography of Rooney's production areas (California, Florida, and Texas) in the sample.  The lower this variable's value the better the production area is at generating high quality players.  Therefore, as the coefficient on PRODwt decreases WINS should increase.  A positive sign on WINSlag  also reinforces the notion that past performance is highly correlated with current performance.  Finally, the positive sign on VIOLATIONS confirms the relationship we expect:  breaking the rules should improve performance on the field.  As Humphreys and Ruseki (and others) have concluded, improved on field performance by rivals is often what leads to whistle-blowing behavior in the NCAA.   

5.  Tests of the Model

Various specifications of the Panel Fixed Effects model yield the most consistent results. The model was also estimated with and without robust (HAC) standard errors and by a 1-Step Dynamic Panel estimator.  Those results are presented together with the Fixed Effects results in Table B below
Table B.

	
	Model 1 (FE)

Coefficients (p-value)
	Model 2 (HAC)

Coefficients (p-value)
	Model 3 (D Panel)

Coefficients (p-value)

	RANK
	0.05 
(<0.00001)
	n/a
	n/a

	VIOLATIONS
	0.30
 (0.08)
	0.19
 (0.005)
	0.45 
(0.05)

	STAD
	0.000005 (<0.000001)
	n/a
	n/a

	EXPAND
	0.63
(<000001)
	0.19
(0.0004)
	0.17
(0.04)

	PRODwt
	-0.003
(0.003)
	n/a
	-0.02
(0.0005)

	WINSlag
	0.47
(<0.000001)
	0.76
(<0.000001)
	n/a

	COACH

R-squared
	n/a

0.759

	n/a

0.895
	0.02
(0.003)

n/a




The consistency of the signs on relevant coefficient estimates supports the overall approach; however, the variation between the slope coefficient estimates themselves is troublesome and pointing toward some deficiency.   Omitted variables tests were not compelling.  Interactive effects between PRODwt and VIOLATIONS and COACH and VIOLATIONS were not significant.  Theoretically, it seems COACH should have been more important in this story.  The fact that its slope coefficient is not statistically significant suggests the observations of years in service may not be capturing the effect of coaching experience properly.  Because the coefficient on STAD is also not significant there is nothing in the model (as specified) other than EXPAND capturing the influence of revenues on WINS.  This is certainly one of the modifications that can be made to the empirical model.  

The most compelling test of the model is its predictive value.  Using the PRODwt and VIOLATIONS data a forecast of the teams most likely to violate NCAA rules was produced.  The forecasted list was compared to the "Usual Suspects" list from Humphreys and Ruseki (2009).  The PRODwt forecast is listed together with the Usual Suspects list below in Table C.  The model predicted 60% of the Usual Suspects list.  Although the models both draw on some of the same types of explanatory variables and data observations they certainly differ in theory and approach.  The forecast results are therefore interesting and promising.

Table C. "The Usual Suspects"                           Forecasted Violators

	Texas
	Texas

	Louisiana State
	Louisiana State

	Arizona State
	Arizona State

	Oklahoma State
	Oklahoma State

	Alabama
	Alabama

	Southern California
	Southern California

	Auburn
	Auburn

	Texas A & M

Oregon

California

Florida

UCLA

Georgia

*Texas Tech

*Arkansas

*Nebraska

*Clemson

*SMU

*Houston
*Southern Mississippi *Missouri
	Texas A & M

Oregon

California

Florida

UCLA

Georgia

*Washington

*Michigan

*South Florida

*South Carolina

*Miami (FL)

*predictions not matching


6.  Conclusions

Where will the FBS and FCS champions recruit their rosters in 2013 and beyond?  Chances are a good number of these high quality athletes will come from Texas, then Florida, and California.  This answer may have been equally true in 1974.  However, it was probably not true for the same reasons.  The results of this paper suggest the state of play impacts recruiting and violations patterns in the NCAA.  The wins-maximizing model augmented by a spatial production variable produces a forecast of violators approximating that of Humphreys and Ruseki (2009).  "Place" impacts the import and export of student athlete talent around the country and transcends conference affiliations (as those can and do change in the sample period).  

A natural extension of this paper could investigate the relationships between changing demographic variables like population growth, jobs migration, median income, education, and age on the overall production value of high school football players from the strongest exporting states (California, Florida, and Texas).  In addition, the augmented model could also be used on NCAA basketball and baseball programs to test theories about geographic influence on violations in those programs and their potential relationship to overall market power.  

Because of the easy access to and low cost of GIS, spatial analysis could become a standard feature of working papers in the economics of sport.  Perhaps the most striking contribution of this paper is the inspiration to make it so
References

Brown, Robert W. (1993).  An Estimate of the Rent Generated by a Premium College Football Player.  Economic Inquiry .October, 31 (4): 671-684.

Brown, Robert W. (1994). Measuring Cartel Rents in the College Basketball Player Recruitment Market. Applied Economics, January, 26(1): 27-34.

Brown, Robert W. and R. Todd Jewell. (2004). Measuring Marginal Revenue Product in College Athletics:  Updated Estimates. Economics of College Sports, ed. John Fizel and Rodney Fort, 153-162, Westport, CT: Praeger.

Brown, Robert W. and R. Todd Jewell. (2006). The Marginal Revenue Product of a Women’s College Basketball Player. Industrial Relations, January, 45(1): 96-101.

Ehrlich, Issaac. (1973). Participation in Illegitimate Activities:  A Theoretical And Empirical Investigation.  Journal of Political Economy, 81:530-552.

El-Hodiri, Mohammed and James Quirk. (1971). An Economic Model of a Professional Sports League.  Journal of Political Economy, 79: 1302-1319.

Fleisher, Arthur A. III, Brian L. Goff, and Robert D. Tollison. (1992). The NCAA:  A Study in Cartel Behavior.  Chicago:  University of Chicago Press.

Fleisher, Arthur A. III, Brian L. Goff, William F. Shugart II, and Robert D. Tollison. (1987). Crime of Punishment:  Enforcement of the NCAA Football Cartel. Sportometrics, ed. Brian L. Goff and Robert D. Tollison, 153-171.

Grauer, Myron C. (1983).  Recognition of the National Football League As A Entity Under Section I of the Sherman Act:  Implications of the Consumer Welfare Model.  Michigan Law Review, 82(1): 1-59.

Heineke, J.M. (1978). Economic Models of Criminal Behavior:  An Overview. Economic Models of Criminal Behavior ed. J.M. Heineke, 3-10. North-Holland Publishing Co.

Humphreys, Brad R. and Jane E. Ruseki (2009) Monitoring Cartel Behavior and Stability:  Evidence from NCAA Football.  Southern Economic Journal, 75(3): 720-735.

Kahn, Lawrence. (2007).  Cartel Behavior and Amateurism in College Sports. Journal of Economic Perspectives, 21(1): 209-226.

Koch, James V. (1971). The Economics of ‘Big-Time’:  Intercollegiate Athletics. Social Science Quarterly, 52:248-260.

Koch, James V. (1983). Intercollegiate Athletics:  An Economic Explanation. Social Science Quarterly, 64:360-374.

McCormick, Robert E. and Robert D. Tollison.  (1984). Crime on the Court. Journal of Political Economy, 92:223-235.

Rooney, Jr., John F. (1974).  A Geography of American Sport.  Phillipines: Addison-Wesley Publishers.

Rooney, Jr., John F. (1987). The Recruiting Game. Lincoln:  University of Nebraska Press.

Stigler, George J. (1970). The Optimum Enforcement of Laws. Journal of Political Economy, 78:526-536.

2

