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ABSTRACT 

 

This dissertation is composed of three separate empirical analyses. Each analysis 

is a separate article. 

Collegiate athletics are a significant aspect of many universities in the United 

States. The costs for running such programs are vast and the total benefits associated with 

athletic programs are not easily identifiable. In the following analyses, I seek to analyze 

the costs and benefits associated with collegiate athletics. Chapter I builds on previous 

work on the effect of athletic success on the university that has found estimates that 

suggest both basketball and football success can have a positive effect on student 

quantity. I utilize university data from the Integrated Postsecondary Education Data 

System as well as athletics data from Equity in Athletics Data Analysis to analyze how 

athletic success impacts university growth. I utilize a panel fixed effect model to estimate 

the impact of having a successful basketball or football season on forthcoming 

applications, undergraduate enrollment, and tuition revenue. I find that while the 

basketball champion has a significant impact on applications sent to the university, 

basketball has no significant effect on tuition revenue. However, results suggest that 

having a top 25 ranked football program increased tuition revenue by approximately 2% 

for two years following the successful season. The magnitude of this effect is estimated 

to be around $3 million in the subsequent academic year. The effect is found to be around 

8% for the top football program, which would coincide with an increase of over $11 

million in tuition revenue for the average university. When using top conference revenue 

figures, the magnitude rises to over $22 million. Chapter II analyzes how athletic 
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subsidies differ among teams that compete in football at the NCAA Division I level. The 

primary comparisons are made between the top 5 conferences, also known as the Power 5 

conferences, and the remaining Division I conferences. University-level data from 2005 

to 2015 on ticket sale revenue, rights and licensing revenue, and university subsidies are 

obtained from USA Today's public records requests. The key findings indicate that ticket 

sale revenues increase by around 1.5% for each additional football win for all Division I 

programs. For rights revenue, conference champions are found to generate the most 

significant increases in revenue, ranging from 3 to 7%, which would correspond to an 

increase between $500,000 and two million dollars. Regarding university subsidies, a 

significant decrease in university subsidies of around 37%, approximately two million 

dollars, is estimated for top performing teams in the Power 5 conferences. Results also 

suggest that non-Power 5 conferences increase university subsidies as a method for 

keeping up with increasing advertising revenues observed at Power 5 conferences. 

Chapter III builds on findings of prior studies that have analyzed the relationship between 

recruiting and team performance. Prior findings indicate that high-quality recruits are 

associated with better on-field performance. In this paper, I determine the key factors 

associated with successful recruiting. I utilize panel fixed effect and negative binomial 

models to identify the university and athletic department indicators that bring about 

successful recruiting. Team performance is found to be significant in the recruiting 

process. However, I find that universities may signal their athletic department quality by 

increasing coaching salaries and by replacing underperforming coaches. These quality 

signals through spending on coaching staff are found to positively impact subsequent 

recruiting. 
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CHAPTER I 

ATHLETIC PROGRAMS AND UNIVERSITY GROWTH: HOW 

FOOTBALL AND BASKETBALL SUCCESS AFFECT STUDENT 

QUANTITY AND TUITION 

 

1 Introduction 

 

College Sports have seen tremendous growth since the start of the 21st century. 

The NCAA (National Collegiate Athletic Association) has seen tremendous revenue 

come in specifically from broadcasting agreements. In 2013, $681 million of the 

organization's revenue came from its marketing rights agreement with CBS and Turner 

Broadcasting.1 While the growth is occurring throughout college sports, the prime focus 

of this paper is the top two sports, basketball and football. These sports make up more 

than half of all athletic revenue and expenses for the majority of universities in my 

sample. 

In 2012, of 228 public school athletic departments at the NCAA Division I level, 

only 23 generated enough revenue to cover their expenses.2  The remaining universities 

all required subsidies from the university to cover the cost of programs. It is common for 

a significant portion of this money to come out of student fees that are included in tuition. 

There has been growing concerns about the rapid growth of tuition rates across all 

                                                 
1 Revenue figures are obtained from official financial statement released by the NCAA on March 2014. 
2 These figures come from a publication by USA Today titled, “Most NCAA Division I athletic 

departments take subsidies,” published on May 7th, 2013. 
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institutions. While the steady rise in tuition seen in recent years is not completely 

attributed to athletic programs, it is a safe assumption that they do play a role. A look at 

201 public universities from 2010 to 2014 shows that roughly 65% of these universities 

received more than 50% of their total financing from student fees and institutional 

support.3 It is not surprising that the universities that received the least proportion of 

funding from students or the institution are those universities with the most successful 

and prestigious programs. Conversely, some of the lower ranked or newer programs had 

over 75% of their funding derived from university funds or student fees.  

Without a closer look at the full spectrum of data for successful programs from 

their founding years, it is difficult to understand what level of success results in program 

transitioning from a burden on the university and its students to a self-sustaining and 

revenue generating partner. Mulholland, Tomic, and Sholander (2014) find that football 

success increases the institution's peer assessment score according to US News and 

World Report data. This finding would also suggest that successful athletic programs can 

lead to a perceived higher quality for a university as judged by its peers. The steady rise 

in athletic expenses suggest that there are more benefits to a university through athletics 

than can be identified in simple financial reports. 

This paper closely follows the work of Pope and Pope (2009). They utilize data 

from 1980 to 2003 to analyze the effect of football and basketball success on the quantity 

and quality of students at a university. This paper focuses more on the quantity of 

                                                 
3 Detailed revenue data was obtained by Huffington Post and presented through “subsidy scorecards” 

which can be viewed by the public at (Subsidy Scoredcards) 

 

http://projects.huffingtonpost.com/projects/ncaa/subsidy-scorecards
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students and the revenue that is generated by these new students to the university. Pope 

and Pope find application increase estimates of 2% to 8% for the top 20 football and top 

16 basketball schools. I focus on the monetary gains to the university from this increased 

exposure. Utilizing data from the Integrated Postsecondary Education Data System 

(IPEDS) for over 300 universities that compete at the Division I level in basketball or 

football; I find similar estimates for football success ranging from 3% to 6% for top 25 

football teams. Unlike prior literature, I only find a significant effect for being the NCAA 

basketball champion on total applications.  

When looking at the revenue generated by tuition for each public university, I find 

that being one of the top 25 football programs results in increased tuition revenue in the 

following 2 years of around 2%, or roughly $3 million. This estimate is over four times as 

large at around 8%, over $22 million when using top conference revenue figures, for the 

top football program among public universities in a given year. For private universities, I 

find that there is no significant positive effect for having a team ranked in the top 25. I 

also find no positive significant effects on tuition revenue from having any level of 

basketball success. These results suggest that while both sports may generate increased 

demand for a university, football is more impactful to increasing university revenue 

through tuition. Furthermore, I find that the impact of athletic success is greater for male 

applicants than for female applicants. 

Section 2 of the paper outlines some of the key literature and more background 

information regarding the relationship between athletic success and the benefits to the 

university. Section 3 describes the data used for the purpose of this paper. Section 4 

describes the empirical strategy use to identify the effects of football and basketball 
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success. Section 5 presents the key results from my model. Section 6 presents robustness 

checks. Section 7 summarizes the study. 

 

2 Literature Review 

 

The revenue generated from athletics is a significant portion of most universities' 

total revenue. Despite this fact, there is not a significant focus in prior literature on how 

large an impact athletic success has on the revenue generated by the increased demand 

for a university. One key externality that arises for successful sports programs is 

increased exposure to the general public. More specifically, McCormick and Tinsley 

(1987) examined whether increased athletic performance had an effect on the number of 

applications that university receives in the years after a successful season. Furthermore, 

these authors explored more on how this increase in applications could impact the quality 

of students by allowing the university to be more selective when choosing applicants to 

admit. McCormick and Tinsley study utilized data on 44 schools in top athletic 

conferences, with performance measured through winning percentages against teams 

within conference. To identify the quality change, they used data on average SAT scores 

for each school and found evidence that suggested that their intuition was correct. Lindo, 

et al. (2012) find that athletic success significantly reduces male academic performance 

compared to female students. The effect is found to occur only in fall quarters and is 

attributed to alcohol consumption and increased partying behavior. 

Pope and Pope (2009) build on the work of McCormick and Tinsley and utilize 

many years of data (1983-2002) and look at over 300 schools that compete in NCAA 
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Division I athletics. Unlike McCormick and Tinsley, Pope and Pope do not utilize 

winning percentages as performance measures. Instead, they look at Associated Press's 

college football poll rankings as a measure of football performance and NCAA basketball 

tournament results as a measure of basketball performance. They find that top 20 football 

schools and top 16 basketball schools observe a 2% to 8% increase in applications 

received. This effect is two to four times larger for private schools than for public. They 

also find some evidence that schools, again more so private than public, raise tuition and 

enrollment following successful seasons. McCevoy (2005) also finds a significant effect 

for football success on applications, and Mixon and Trevino (2005) show that football 

success has positive impact on student retention. 

There have been several different approaches to measuring success in prior 

literature. Aside from winning percentages and final ranking polls, Anderson (2017) use 

bookmaker spreads to estimate the probability of winning, and then utilize a propensity 

score design to estimate the effects of winning under these probabilities. Smith (2012) 

includes a variable to identify a “breakout season,” which was determined to be a season 

where a team accomplished a result for the first time in 13-15 years. There is not an 

agreed upon method to measure sports success. For the purpose of this study, I will 

utilize Associated Press (AP) rankings as a measure of football success. AP rankings 

include the top 25 football teams at the conclusion of a given season. Due to the 

significant variation in conference recognition, a simple winning percentage would not be 

an ideal measure that would capture variation across all universities. Having a high 

winning percentage in a Power Conference is a significant and recognized 

accomplishment, but only 18% of sampled universities compete at this level. For this 
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reason, I use AP final rankings which better reflect how much media attention a team 

would receive for their performance. For basketball, winning percentage is even more 

troublesome a measure, due to the importance of the NCAA basketball tournament. A 

high win percentage is correlated with an appearance at the tournament, but a loss in the 

first round can easily diminish the return to a high win percentage season. For this reason, 

I utilize dummy variables for progression through the tournament. The first identifier is 

for teams that qualify for the tournament in a given year, and additional identifiers are 

included for making it to the final 16, final 8, final 4, runner-up, and champion. 

Matheson, O'Connor, and Herberger (2012) examine the profitability of athletic 

programs at the Division I level. They find that departments in the Bowl Championship 

Series were highly profitable, but for departments at lower tiers, fewer than 10% of 

football and 15% of men's basketball programs earned positive profit. It is clear from the 

growth of athletic programs, that these low profit figures aren't scaring away currently 

competing universities from investing more and more money. Hoffer (2015) analyze the 

“arms race” that occurs among competing Division 1 programs. He finds that athletic 

departments do indeed react to the decisions of other departments. One example that is 

provided is of Alabama paying head coach, Nick Saban, $7 million per year as a way to 

increase the spending from other universities within conference. This type of competition 

allows the most successful teams that generate positive revenue to pressure other 

universities into costly decisions.  

I look to advance the literature by combining the effects found in previous 

literature of increased enrollment, tuition, and student retention to find the size of the 

effect on tuition revenue for a given university. This will provide more evidence of how 
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significant a role successful programs play in overall university success. An additional 

advantage that my study has is that the timing of the data extends well into the social 

media era. Any effects of sports success would only be more accentuated by increased 

discussion across social media platforms. 

 

3 Data 

 

Pope and Pope (2009) break down athletic success into two components: historic 

athletic strength and episodic athletic strength. More simply, historic strength would best 

be observed in high rank universities in top conferences that regularly appear among the 

best teams at the conclusion of a season. For example, in college basketball, Duke would 

be viewed as a university with historic strength. To best analyze the effect of athletic 

success, I use panel data so that I can control for historic athletic strength. Episodic 

athletic strength, however, occurs when a team has a breakout season. This second 

component of athletic success is the primary focus of this analysis. 

The first data set I use comes from the Equity in Athletics Data Analysis. As a 

result of the Equity in Athletics Disclosure Act passed in 1994, all schools that receive 

Title IV funding (universities that participate in federal student aid programs) and have 

intercollegiate athletics programs are required to submit annual reports that detail funding 

information for each program offered. I am able to analyze revenue and expense data 

from 2003-2015 for over 340 universities that have a football and/or basketball program 

that competes at the NCAA Division I level. While this data set provides revenue data for 

each sport, the public release does not break down the revenue into further components. 



 

 

8 

The universities submit detailed information, however, the only data reported for revenue 

is a total for each sport, rather than individual breakdowns. It would be useful to identify 

how reliance on student fees and university support changes as programs gain success. 

Further information about each university is collected from the Integrated 

Postsecondary Education Data System (IPEDS). From this source I am able to obtain 

information on number of applicants, admissions, average professor salary, acceptance 

rate, cost of attendance, and tuition revenue. All of the data is linked at the university 

level and matched with the expense and revenue data. I also collect information about the 

total number of high school graduates in each state to use as one of my control variables. 

Following previous studies, I also obtain a measure for income in each state as an 

additional control variable. This final control variable is obtained through census data. 

The final data required for my study is a measure of sports success. As discussed 

in the previous section, there are several ways that prior surveys have captured success. 

In this survey, I utilize the end of season AP ranking for football success and NCAA 

Tournament results for basketball success.4 All teams that finished in the top 25 in 

football are observed for the entire sample. I also include a top 10 subcategory for AP 

rankings to further differentiate top performing teams. Since the football champion was 

chosen by voting prior to the 2014 season, the champion was determined to be the team 

ranked in the top position of the AP poll. This specification leads the sample to include 

14 champions in my 13-year sample. This is due to the fact that Louisiana State 

University and the University of Southern California were tied for first place at the 

                                                 
4 Both AP Rankings and NCAA Tournament results are obtained from www.sports-reference.com. 
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conclusion of the 2003 college football season. Of the total participants in the NCAA 

basketball tournament from 2002 to 2014, my sample includes all but 5 teams (99.5% of 

all participants.) 

Table 1.1 summarizes the key variables used in this survey. The original data set 

contains information for 346 universities over a 13-year span that compete in Division 1 

basketball and football. Due to missing data in at least one year of data for applications, 

the sample is reduced to 303 universities when looking at applications and admissions. 

When looking at the effect of athletic success on tuition revenue, the sample is only 

reduced to 336 universities as a result of missing data. Table 1.1 shows how public and 

private universities differ in some respects. Cost of tuition is nearly twice as large for 

private universities on average. Professor salaries are also higher for private universities. 

Public universities tend to have more students as is shown by higher admissions. For my 

sample, 77 percent of public universities have a football program compared to 50 percent 

of private schools. 

 

4 Empirical Strategy 

 

As mentioned in the previous section, athletic success can be broken down into 

two components: historic and recent success. Since it is difficult to capture all of the 

characteristics that make a university desirable, I use a fixed effects model with 

university and year fixed effects to capture any unobservable characteristics that a 

specific university may have. Additionally, several continuous variables are included that 

are observable for each university. The model to be estimated can be specified as follows: 
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𝑌𝑖𝑡 = 𝑖 + 𝑡 + 
1

𝑃𝑖𝑡 + 
2
𝑃𝑖𝑡−1 + 

3
𝑃𝑖𝑡−2 + 𝑋𝑖𝑡 + 𝑖𝑡 , (1) 

where 𝑌𝑖𝑡 denotes the outcome variable of interest, for each university i during year t . 

Initially, I look to replicate the results found in prior studies regarding the effect of 

athletic success on the number of applications a university receives. After that, I replace 

the outcome variable of applications with revenue generate by tuition. To not overweight 

large universities, the log values of the outcome variables are used. 𝑖  are university level 

fixed effects and 𝑡 represents year fixed effects. 𝑃𝑖𝑡 indicates the level of athletic 

success. Two lags are included to measure any prolonged effects of success. 𝑋𝑖𝑡 includes 

all control variables: average professor salary, cost of tuition, acceptance rate, number of 

high school graduates, and median income level. The latter two control variables are at 

the state level and are matched with all universities located in a given state. 𝑖𝑡represents 

the error term. 

It is worth noting the timing of success in relation to the outcome variables. For 

football, the final standings are generally observed in the month of January. This means 

that our measure of performance for the first year in the data comes from the 2002 

season. The outcome variable in our equation for the first year in the data, for example, 

comes from 2003 applications. Pope and Pope (2007) note that the conclusion of the 

football season comes before the application deadline for the majority of universities. 

This allows individuals to incorporate football success as a possible criterion when 

sending applications. It is unclear whether universities are able, or have sufficient time, to 

adjust tuition rates to maximize tuition revenue in the year immediately following a 

successful season. The inclusion of two lags for athletic performance should allow the 

model to capture any delay in revenue change. 
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The initial model will look to replicate findings from previous work by utilizing 

log applications and total undergraduates as the explanatory variable. I run the model for 

both public and private universities together and then I include two additional models 

with public and private universities separately. This is done to capture any differing 

trends in the two types of universities. This is also done for the subsequent model where 

tuition revenue is the outcome variable. It is perhaps more important to look at private 

and public universities separately in regard to tuition revenue, since it is likely easier for 

private universities to adjust tuition rates and thus may have differing effects on revenue 

due to athletic success. 

 

5 Results 

 

5.1 Football Success 

 

Table 1.2 presents the findings for equation 1 with measures of football success as 

the key explanatory variables. The first three columns look at the effect on football 

success on applications that a university receives. When looking at all universities in the 

sample, having a football team in the AP top 25 for a given season increases applications 

by 4.5% initially. This effect also is found to persist for two additional periods with an 

increase of around 2.5% in each subsequent year. Being the football champion in a given 

year has an effect of around 5.4 to 7.2% increase in applications received. The effect is 

statistically significant for the initial season and for the subsequent year. For public 

universities, the impact of having a team in the AP top 25 poll on applications are very 
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similar to the overall effect, however, there is no significant effect for the football 

champion in a given season. For private universities, there is a much less significant 

effect of finishing it the top 25 on applications compared to public schools. The effect is 

also not found to persist over time. Private schools tend to be more selective than public 

schools, so students may not be increasing applications to these universities as much due 

to higher barriers. 

The result for the model looking at total undergraduate student enrollment are 

presented in columns 4-6 of Table 1.2. I find public universities that finish in the top 25 

in football increase the number of undergraduates by roughly 1-1.5% two seasons after a 

successful season. This effect is not found to be significant for the initial season after 

finishing in the top 25. For the football champions, a similar pattern occurs where 

universities increase student enrollment, but with a year delay. The effect is larger in this 

case, with a 5.1% increase for public university football champions and an 8.9% increase 

for private universities. This delay in impact is likely due to costs of adjustments to 

accommodate a larger student body. A successful season brings about an increase in 

applications for time t, but universities are unable to accommodate a larger student body 

until time t+1. 

Columns 7-9 in Table 1.2 show the impact of sports success on tuition revenue. In 

the initial specification that includes all universities in the sample, there are no significant 

results. When I limit the sample to public universities, I find that having a football team 

in the top 10 increases tuition revenue by 1.9% in the first year and 2.3% in the 

subsequent year. Public university football champions also observe an even larger 

increase in tuition revenue of 7.2-8%. Using the average tuition revenue for all public 
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universities, the magnitude of this effect would be an increase in tuition revenue of $3 

million. This estimate rises to 6$ million when using power conference revenue figures. 

This effect is nearly four times as large for the football champion in a given year. This 

would equate to a rise in tuition revenue of over $11 million for a successful season, 

using average revenue among all universities, with a magnitude of nearly $22 million 

when using revenue figures from top conferences only. For private universities, I find no 

significant effect of finishing in the top 25 in football or for being the top ranked team. 

This difference between public and private universities is likely due to structural reasons. 

Public universities enroll more students on average and cost less on average than private 

universities. 

 

5.2 Basketball Success 

 

Table 1.3 shows the results of equation 1 with measures of basketball success as 

the key explanatory variables. Once again, the first three columns indicate the results for 

the model with log total applications as the outcome variable. Unlike Pope and Pope 

(2009), I do not find significant positive effects for any success indicators other than the 

NCAA champion. I estimate approximately an 8% increase in applications for the NCAA 

champion with all universities in the sample, and a 9.6% increase in applications when 

the sample is limited only to public universities. Unlike prior literature, I find no 

significant positive effect for basketball success beyond the championship winning team 

in relation to total applications. 
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In regard to undergraduate enrollment, there is evidence that teams that make it to 

the Round of 16 or further observe an increase. This effect is significant for all 

universities together, as well as when the public and private universities are separated. No 

evidence of increased enrollment is found for the championship winning team. In the 

final 3 columns, where I look at the effect of basketball success on tuition revenue, I find 

no significant results for the overall model or the model with public universities and 

private universities separated. Overall, the results indicate that while there may be some 

effect on total applications caused by winning the NCAA tournament, however, there is 

no clear positive revenue gain to the university from tuition. Any effect of simply making 

it to the tournament or progressing into further rounds also show no significant benefit to 

the university's tuition revenue. 

There are some possible explanations for basketball having a lesser impact in 

student quantity. One explanation could be the timing of the NCAA tournament. With the 

tournament ending in early April most years, it may come too late in the application 

process to play a significant role. According to the Free Application for Federal Student 

Aid (FAFSA) state deadlines list, nearly half of the United States has deadlines for 

federal aid applications before the tournament completes. An alternative explanation 

could just be diminishing interest in college basketball. There has been a steady decline 

in attendance for college basketball.5 

 

 

                                                 
5 The 2014-2017 official NCAA basketball attendance reports show a decline in attendance for each year. 
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6 Robustness and Alternate Specifications 

 

6.1 Robustness Checks 

 

One initial concern that may arise with the model specification used in this 

analysis is reverse causality. It is true that athletic success could potentially be affected 

by increased applications or tuition revenue. To address this concern, I include an 

additional model specification where I include lead variables for all of my performance 

measures. This lead variable would capture situations where the university is finding 

success in athletics as a result of increased applications, enrollment, or tuition revenue. 

The results for this model are presented in Table 1.4. In all specifications, lead variables 

are not found to be significant, and the inclusion of the lead variables does not 

significantly affect the results that were found in the original model results in Table 1.2.  

Another alternative to my fixed effects model specification is the random effects 

model. Our choice of using fixed effects was primarily to control for any historic success 

that a university has had that may affect the impact of episodic success. If this assumption 

is incorrect, then the random effects model may be more useful. Under the random effects 

model, universities are assumed to not have any characteristic differences. The results for 

the random effects model with football success as the explanatory variable are shown in 

Table 1.5.  

The results in Table 1.5 are very similar to those found in the fixed effects model. 

The estimated coefficients are slightly larger for the overall model and the public 

universities in the first 3 columns, but the same variables retain significance with respect 
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to the top 25 ranked teams. The football champion indicators are no longer significant, 

but the estimates remain consistent with earlier results. Overall this model reinforces the 

findings discussed in section 5. The results for basketball success are not presented as 

they closely align with the findings from the fixed effects model, which were mostly 

insignificant. 

 

6.2 Differences Between Male and Female Applicants 

 

To further analyze the effect of sport success, it may be useful to identify whether 

the effect of sports success is similar for men and women. Table 1.5 presents results for 

models looking at male and female applications separately. Since football is much more 

advertised than basketball, and the main model results were more significant for football, 

I only look at football success in this specification. The results show that there is a 

generally larger increase in male applicants than female applicants. For public schools, 

the results are very similar for both men and women, with males increasing applications 

slightly more than their female counterparts. For private schools, there is a much less 

significant impact on male students and no impact of football success found for female 

students. This could be due to the difference in costs of tuition between public and private 

schools or a general difference in priorities. Overall the results suggest that male 

applicants are more reactive to athletic success than female applicants. 
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7 Conclusion 

 

College sports are large part of student life, whether they attend the games, watch 

them on tv, or completely ignore their existence. For some, it becomes a part of their life 

for years to come as they continue supporting their alma matter well into retirement. For 

many Division I universities, the student support is one of the key things keeping them 

afloat. This is not just through ticket sales, but also trough the significant student fees that 

make up the athletic department's revenue. Growing the student body directly affects the 

growth of the football program. 

Using data on student applications and tuition revenue, I find that football success 

is the key sport driving university growth. I estimate that a successful season (measured 

by placement in the AP top 25) increases student applications by 4.5% in the initial year 

and around 2.5% for two additional years beyond that. This effect is found to be driven 

primarily by public universities. Public universities that finished among the AP top 25 are 

also estimated to increase their total number of undergraduate students by roughly 1.3%. 

This increase in enrollment is found to occur with delayed timing. These findings 

reinforce those found in prior literature. Additionally, I find that football success has a 

significant positive effect on public school tuition revenue. I estimate that public schools 

in the top 25 for football earn an additional $3 to $6 million in the subsequent school 

year. The top football team is estimated to see an increase of up to $22 million in the 2nd 

and 3rd years following a successful season.  
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For basketball, I find no significant positive effect on tuition revenue. This may 

be due to the timing of the NCAA tournament being after many application deadlines are 

due. It could be the case that basketball success is not as important to applicants as is 

football. Diminishing attendance for basketball could point to a lesser demand for 

basketball among college students. Further research on the cost-benefit analysis of these 

athletic programs that includes all external benefits would be useful. However, it is 

difficult to obtain detailed financial data for most universities. It would also be beneficial 

to find what level of success or alumni donations allows an athletic program to cease 

collecting money from tuition and the university. From the “subsidy scorecards” released 

by Huffington Post it is clear that some of the most successful programs have reached 

this point, with universities like Louisiana State, Ohio State, and Purdue taking no money 

from student fees. It would be useful to the general public, especially current and 

upcoming college students, to see what the path to self-sustainability for their own 

university's athletic program may be. 
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CHAPTER II 

THE IMPACT OF PERFORMANCE AND REVENUE ON 

UNIVERSITY SUBSIDIES: AN ANALYSIS OF DIVISION I 

ATHLETICS 

 

1 Introduction 

 

In 2012, of 228 public school athletic departments at the NCAA (National 

Collegiate Athletic Association) Division I level, only 23 generated enough revenue to 

cover their expenses. Some of the most successful programs achieve their status on the 

backbone of a strong football program. There is not a clear path to becoming one of the 

elite programs, however.1 In an analysis published by The Huffington Post, out of 201 

public universities observed from 2010 to 2014, roughly 65% of these universities 

received more than 50% of their total financing from student fees and institutional 

support.2 It is evident from the figures presented that self-sufficient athletic programs are 

not all that common. 

Universities have a very important decision to make regarding funding for 

football programs. Football programs can be viewed either as an investment for the 

university or as an additional resource for students, similar to a university gym or 

                                                 
1These figures come from a publication by USA Today titled “Most NCAA Division I athletic departments 

take subsidies” published on May 7th, 2013. 
2Detailed revenue data was obtained by the Huffington Post and shared with the public. The summary of 

the data can be accessed at [http://projects.huffingtonpost.com/projects/ncaa/subsidy-scorecards] 
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recreation area. If universities view football programs as investments, then it must be the 

case that there are significant returns to be gained in the long run. Furthermore, 

universities face an important decision on how to react to increased athletic success. 

There are two primary scenarios that may occur. Universities will either reduce subsidies 

as performance increases and increased revenue from other sources reduces the need for 

subsidies, or universities will increase subsidies as performance increases to facilitate 

further growth in their initial investment.  

Prior work has looked to capture how various measures of athletic performance, 

typically in the sports of basketball and football, have affected the number of applicants 

and quality of students at a given university. The results of Pope and Pope (2009) suggest 

that suggest that successful programs receive a higher number of applications which 

allows them to increase enrollment and student quality by being more selective. These 

types of benefits can be viewed as external benefits to successful football programs. This 

paper looks to analyze more direct benefits of athletic success, namely revenue from 

ticket sales and licensing rights, as well as how the university subsidy changes as a result 

of performance. An important outcome is to find out how university behavior may 

change over time as a result of athletic performance and other changes in the market. 

The key results of this analysis indicate that ticket sale revenues increase by 

around 1.2% for each additional football win in a prior season for all Division I 

programs. This effect is found to persist over time. For rights revenue, conference 

champions are found to generate the most significant increases in revenue, ranging from 

3 to 7%, which would correspond to an increase between $500,000 and two million 

dollars. The key findings, however, suggest that top performing Power 5 programs 
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decrease university subsidies by roughly 50%, which corresponds to an estimated two 

million dollar decrease in university subsidies. There are no significant effects found for 

non-Power 5 programs in regard to subsidies, which suggests that football success does 

not reduce the financial burden on a university in these conferences. Results also suggest 

that non-Power 5 conferences have responded to rights revenue increases in Power 5 

schools by increasing university subsidies. An average increase of one million dollars in 

advertising revenue for Power 5 conferences results in increased subsidies ranging from 

$300,000 to 500,000 depending on the model specifications. 

Section 2 of the paper outlines the key literature and more background 

information on the impact of athletic success and how university subsidies change over 

time. Section 3 describes the data used in this analysis. Section 4 describes the empirical 

strategy used to identify the effects of athletic performance on revenues and subsidies. 

Section 5 presents the key results from the model. Section 6 presents alternate model 

specifications to provide a clearer understanding of the observed relationships. Section 7 

concludes the study. 

 

2 Literature Review 

 

Prior research on the effects of athletic performance have looked at how increased 

football or basketball success has affected incoming student applications, student quality, 

and enrollment. McCormick and Tinsley (1987) utilized SAT scores and application 

numbers to estimate the effects of an increase in athletic performance. However, their 

analysis was limited due to a relatively small sample of observations. Pope and Pope 
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(2009) improved on prior work by utilizing panel data and looking at over 300 

universities. Pope and Pope estimate that having a top 20 football program results in an 

increase in student applications of 2% to 8%. Similarly, they find comparable estimates 

for top 16 basketball programs. Furthermore, they find that due to these increased 

applications of varying student quality, there are signs that universities are able to be 

more selective which results in an increase in student quality. Mixon and Trevino (2005) 

find that athletic program success has a positive impact on freshman retention and 

graduation rates. Mulholland, Tomic, and Sholander (2012) find that football success 

increases the institution’s peer assessment score according to US News and World Report 

data. This finding suggests that successful athletic programs can lead to a perceived 

higher quality for a university as judged by its peers. These non-monetary gains from 

athletic performance can be viewed as indirect benefits. The athletic department has more 

direct financial goals, but these additional benefits may play a key role in explaining why 

so many universities continue to invest into athletics. 

Matheson, O'Connor, and Herberger (2012) examined the profitability of various 

Division I athletic programs. Athletic departments in the Bowl Championship Series were 

found to be highly profitable, while fewer than 10% of football and 15% of men's 

basketball programs earned positive profits at programs that compete in non-Division I 

conferences. Hoffer et al. (2015) analyzed the “arms race” of Division I programs and 

found that athletic departments react to the decisions made by competing departments. 

For example, highly profitable departments could substantially increase coaching salaries 

as a way to increase expenses for their competitors. This behavior highly favors the most 

profitable programs as they are able to force their peers into costly decisions. 
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Hoffer and Pincin (2016) looked at how athletic department revenue changes 

impact total expenditures, distribution of funding, and how it affects the subsidy paid out 

to athletic departments. They find that additional athletic revenue resulted in a 7.5 times 

larger increase in coaches’ salaries than direct student-athlete expenditures. Furthermore, 

a $1 increase in ticket sale revenue results in an 83 cent rise in total expenditure and a 19 

cent decrease in athletic subsidy. Results were found to be larger for schools in Power 

conferences. Hoffer and Pincin (2014) studied the impact of conference realignment on 

the revenue and expenses for athletic departments. They found that schools that moved 

into automatic-qualifying conferences experienced revenue increase of around $12.15 

million and expenditure increases of $10.12 million. When moving into any Division I 

conference, the results were around half of the size of the automatic-qualifying 

conferences. Non-FBS conference moves were not found to be statistically significant. 

Jones (2013) finds that athletic expenditure is strongly correlated with team on-field 

performance for teams competing in the Football Bowl Subdivision (FBS), but not with 

programs that compete at the Football Championship Subdivision (FCS) or any lower 

divisions. 

This paper adds to the literature by looking at how performance impacts athletic 

revenue directly. These estimates, combined with prior research on external gains from 

athletic performance, will give a clearer picture of the true size of the benefits associated 

with athletic performance. Furthermore, this paper sheds light on the investment decision 

that universities must make in regard to athletic programs. The results of the models in 

this paper show how the university subsidy to athletic performance changes over time 

based on athletic performance. Under certain specifications, there are suggestions that 
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universities treat subsidies as possible substitutes for rights and licensing revenue, which 

has not been noted in prior work. 

 

3 Data 

 

The data collected for this study come primarily from two sources. Information 

regarding university revenue is collected from USA Today's public records requests to 

each university that can be publicly accessed.3 Revenue data is available for 230 

universities. It is important to note that since the data was obtained through public 

records requests, there will not be any private universities in the sample. Omission of 

private universities may not be a significant limitation, since the focus of this paper is on 

university subsidies. Private universities may have significantly different revenue 

structures. Private universities generally charge much higher tuition rates and enroll 

fewer students.  

The data regarding sports performance was collected from Sports Reference.4 To 

measure football success, wins per season will be used to find marginal effects for small 

changes in performance. However, since one additional win may not have a significant 

effect on a team's end of season ranking, dummy variables for end of season rankings are 

used to differentiate teams that will receive more media attention. The Associated Press 

(AP) rankings are commonly cited when measuring college athletic standings. The end of 

                                                 
3 USA Today makes all of their collected data available to the public. If you wish to access the data, you 

can do so at [http://sports.usatoday.com/ncaa/finances/||http://sports.usatoday.com/ncaa/finances/]. 
4 For more information on Sports Reference data, visit their website at [https://www.sports-

reference.com/cfb/||https://www.sports-reference.com/cfb/] 
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season AP Poll rankings present the top 25 performing college teams. The team ranked 

first in the poll is regarded as the best team for that season.  

This paper focuses on Division I football performance since it is the sport that 

generates the most revenue at the Division I level. There are ten Division I football 

conferences as of 2018. The top 5 conferences, commonly referred to as the Power 5, are 

made up of the SEC, ACC, Big Ten, Big 12, and Pac 12. These conferences tend to 

generate much more revenue than the remaining 5 conferences: MAC, WAC, MWC, Sun 

Belt, and CUSA.5 Figure 1 shows how the average ticket sale revenue, rights and 

licensing revenue, and university subsidy have changed over an 11-year period. While 

ticket sale revenue is substantially higher for Power 5 conferences, the trend over time is 

not much different between the two groups. For rights revenue, which includes any 

advertising revenue as well as any licensing fees earned, there is a clear difference in the 

trend between the two groups. The Power 5 conferences have generated substantially 

more revenue in recent years due to significant television broadcasting contracts such as 

the two billion-dollar, 15-year deal with ESPN signed by the Southeastern Conference 

(SEC) in 2008.6 Unlike the two revenue graphs, the subsidy graph relationship is 

reversed. For university subsidies, the non-Power 5 athletic programs are receiving more 

than double the amount from their university on average as compared to the Power 5 

programs. Furthermore, the trends indicate that this difference may continue to rise. This 

figure indicates that it may be the case that non-Power 5 programs are utilizing subsidies 

as a way to mitigate the difference in rights revenue between the two groups. 

                                                 
5A full list of the schools in the sample can be found in Figure 2 of the Appendix 
6 More information on the contract can be found at [http://www.espn.com/college-

sports/news/story?id=3553033||http://www.espn.com/college-sports/news/story?id=3553033]. 
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For Division I football, AP rankings will be the key measure of performance. 

Additionally, conference champion will be used as a measure of success to account for 

any additional press that is received for winning a given conference. This additional 

media coverage comes with the higher viewership associated with the conference 

championship games for each conference. The Power 5 Conferences, garner much higher 

fan bases due to the higher investment and recruitment associated with the teams in these 

conferences. Ticket sales measures will include money received from the public, as well 

as faculty and student for game attendance. University subsidies include money received 

from student fees that are incorporated in tuition costs, as well as direct and indirect funds 

from the university or state. More details regarding the key variables used in this analysis 

are provided in Table 2.1. The key variables for this paper will be measures of football 

performance. 

Table 2.2 presents the summary statistics of the key variables used in the models 

of this paper. Notable distinctions between Power 5 schools and the total sample can be 

found in most variables. Power 5 programs have nearly double the average revenue from 

ticket sales and rights compared to the overall example. In regard to subsidies, Power 5 

schools also differ by having half the average compared to the entire sample. 

Furthermore, it is clear that the Power 5 schools are more prevalent in the top measure of 

basketball and football performance. Table 2.3 compares subsidy levels for teams that 

finished the prior season in the top 25 versus those that finished unranked. If means for 

all Division 1 schools are compared, there is a statistically significant smaller subsidy that 

is noted for the ranked programs. If Power 5 schools are treated as a separate sample, 
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there is still evidence that higher performing teams lower their subsidies, but the 

difference between the groups is smaller and less significant. 

 

4 Empirical Strategy 

 

Athletic programs differ greatly between divisions and conferences. For this 

reason, the main models of this analysis will focus strictly on Division I-A football 

schools that compete in the Football Bowl Subdivision. Football tends to be the most 

expensive sport for most universities, due to large capital investments for stadiums and 

training facilities. Furthermore, football teams consist of many more players than the 

second leading sport, basketball. This typically results in more money being spent on 

coaching due to a need for many more position coaches in football. Since this paper is 

looking at university subsidies, the group of Division I programs is the most ideal sample 

to analyze.  

The next difference that must be addressed is within the programs at the Division 

I level. The Power 5 conferences receive significantly more funding and generate more 

revenue, mainly due to significant broadcasting contracts and other commercial 

partnerships that they secure. For this reason, the first model that will compare the 

varying conferences to determine how significant the revenue and subsidy differences 

between the Power 5 and non-Power 5 groups are. The first model is a random effects 

model specified as follows: 

 (1) 
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where 𝑌𝑖𝑡 denotes the outcome of interest for each university i during year t. In each case 

the log of the outcome variable is used. These three outcomes will provide an estimate of 

how much the conferences differ. The variable  is the average effect between all 

universities and 𝑡 indicates year fixed effects. To identify differences between 

conferences, dummy variables, 𝛼𝑐 , are included for nine conferences. The Mid-

American Conference (MAC) is chosen as the omitted group due to the inclusion of a 

constant in this specification, so all results for conferences are to be interpreted as the 

difference from the omitted group. The MAC is notably not one of the Power 5 

conferences, so the estimates on the Power 5 conferences should be larger than the 

remaining four conferences if there is indeed a difference between the two groups. 𝑃𝑖𝑡 are 

performance measures which include the winning percentage in a football season, a 

dummy variable for the conference champion, and two further dummy variables for 

placing in the AP top 25 and AP top 10. It is important to note that the timing of the 

performance measures will be from the season that concludes in a given year. For 

example, football wins in 2004 will identify the total wins from the 2003-2004 season. 

Furthermore, an additional lag of each performance variable is included to capture any 

delayed or prolonged effects. 

The next model accounts more precisely for variation between conferences over 

time. The model can be specified as follows: 

 (2) 

where the outcome variables, 𝑌𝑖𝑡, will remain the same as in the first model. To further 

control for any differences between universities, 𝑖  will be included for each university i. 

Conference-year fixed effects, 𝛼𝑐𝑡, are included to better control for annual differences 
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that may differ between conferences. Performance measures, 𝑃𝑖𝑡, as well as lags of these 

measures, are the key explanatory variables for this model. An alternative way to observe 

differences between Power 5 conferences and other Division 1 conferences is to include 

interaction terms while utilizing the entire Division 1 sample. To estimate this alternative 

specification, an interaction term between performance measures and Power 5 conference 

indicator will be added to equation 2. The coefficients on the interaction terms will 

capture any noticeable difference between Power 5 schools and non-Power 5 schools for 

any specific performance indicator. 

 

5 Results 

 

5.1 Conference Comparison 

 

Table 2.4 presents the results of the random effects model of football performance 

on ticket revenue, rights and licensing revenue, and university subsidy amount. The 

primary purpose of this set of specifications is to allow comparisons between conference 

groups. The estimates for conference effects are all to be interpreted in comparison to the 

omitted group. The Power 5 conferences (ACC, SEC, Pac 12, Big 12, and Big Ten) have 

nearly double the estimates when looking at the log of ticket sales as an outcome. When 

looking at the effect on rights and licensing, there is more than double the effect for the 

top conferences than 3 of the 4 other Division I conferences. In regard to the subsidies, 

the table shows that the Power 5 conferences have a much more negative and significant 

effect on the size of the university subsidies.  
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Combining the three results together, it is fairly clear that there is indeed a 

noticeable difference between the Power 5 conferences and the remaining Division I 

programs. In regard to performance measures, the model does estimate a positive effect 

of over 1% for an additional football win on the ticket revenue. A 6% increase in revenue 

from rights and licensing is estimated as a result of being a conference champion the 

previous year. When looking at university subsidies, there is an estimated decrease of 

around 30% associated with conference champions and top 10 teams. This effect is only 

found to be significant with a one-year delay. The rights revenue increase for conference 

champions takes place immediately following a winning season, but the subsidy is 

delayed an additional year. This is likely because the athletic department must take time 

to adjust their required subsidy based on increased revenue from other sources. 

 

5.2 Performance Impacts 

 

Table 2.5 presents the results from the second model. The fixed effect model 

specification allows for a more accurate analysis of the performance effects on the 

outcome variables. Fixed effects for the university as well as conference by year 

dummies for unobservable differences between the conferences and universities are 

included in the model. The first three columns of results include all of the Division I 

programs in the same model. The estimated coefficient that is observed for football win 

percentage is the estimate for an increase from no wins to all wins. For easier 

interpretation this figure is divided by 12 as that is the typical number of games played in 

a given season. In this specification, after transforming the coefficient on football win 
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percentage to account for one additional win, a significant increase in ticket sales for an 

additional football win of around 1.3 to 1.5% is estimated. In regard to rights and 

licensing revenue, a similar increase in revenue of 1.5% is estimated for an additional 

win, while the conference champion receives a boost in rights and licensing revenue of 

6.2% in the following year. For subsidies, there is a significant positive effect associated 

with being a top 25 team in a given season of around 56%. This finding may suggest that 

universities will financially support programs that are able to show significant signs of 

improvement. However, football conference champions are found to have a delayed 

effect of reducing the university subsidy by roughly 25%. The likely reason for this large 

reduction in subsidy being limited only to conference champions could be explained by 

the large increase in rights and licensing revenue that is received by these teams. 

These two findings seem to contradict each other, but the true story may become 

clearer when the sample is split into Power 5 and non-Power 5 schools. For Power 5 

schools, there are similar results found for football performance on ticket sale revenue. 

Revenue from rights and licensing is found to be more responsive to performance 

measures than is the case for the entire sample. Additional football wins are estimated to 

increase rights revenue by around 1.5%, while conference champions and teams in the 

AP top 25 are estimated to increase rights revenue by 3.1 and 2.4% respectively. A much 

larger negative effect on university subsidies, around 50%, is estimated for Power 5 

schools. Top 25 teams are still found to have a significant positive effect on subsidies of 

around 70% when the sample is limited to just Power 5 schools. When looking at just the 

non-Power 5 conferences, similar effects are found on ticket sale revenue and rights 

revenue. However, there are no significant effects found for performance measures on 
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university subsidies. These subsample models provide a clearer picture of what is likely 

occurring for university subsidies. For the Power 5 conferences, where teams earn 

noticeably more revenue from television rights contracts, the conference champions in a 

given year are able to reduce their university subsidies substantially. Due to high levels of 

competition, however, teams that are in the top 25, but not conference champions may 

look to increase subsidies to keep up with the top performing teams. The replacement of 

subsidies by the increased rights revenue is a possible cause for subsidy decrease at the 

top performing programs. For non-Power 5 conferences, the rights and licensing revenue 

is significantly lower, around 23 million dollars on average. Therefore, even though 

findings show that non-Power 5 conference champions see significant increases of 

around 7% in rights revenue, this increase is just not large enough to replace the need for 

subsidies.  

Table 2.6 presents the results of the model specification with interaction terms 

included for Power 5 teams at each performance level. For ticket sales revenue, the 

estimated effects for an additional football win are very similar to those found in Table 

2.5. There is an estimate increase in ticket sale revenue of around 1.3% for each 

additional win. This result for Power 5 conferences is not found to be statistically 

different from non-Power 5 conferences. For rights and licensing revenue, there is an 

estimated increase of 1.6% for each additional win and an increase of 7.7% for the 

conference champion. Once again, there are no significant differences found between 

Power 5 and non-Power 5 conferences. For university subsidies, there is a notable 

difference found which may support the intuition that rights revenue is the key source of 

funding that reduces the university subsidies. An estimated reduction of university 



 

 

42 

subsidy of around 15% is found to occur only for Power 5 conference champions. The 

delayed timing of the subsidy decrease supports the idea that Power 5 conference 

champions are able to take the increased rights revenue that occurs immediately 

following a successful season and utilize it in reducing the university subsidy the 

following year. There is also an estimated increase in subsidy associated with Power 5 

teams that finish in the top 25. It may be the case that a top 25 finish is not necessarily 

viewed as a success for some teams in these conferences. 

 

5.3 Subsidies as Substitutes for Rights and Licensing Revenue 

 

Finally, it is useful to capture the relationship that is shown in Figure 2 with a 

model. While rights and licensing revenue has been rising since 2009 for Power 5 

conferences, the subsidies for non-Power 5 conferences have followed a similar growing 

trend in the matching period. The first impression of the trends suggest that it may be the 

case that non-Power 5 conferences are using higher university subsidies to keep up with 

the rights and licensing revenue increases. In a way, the university subsidies are acting as 

a substitute for rights and licensing revenue. To capture this effect, model 2 is altered so 

that performance indicators are replaced with the average observed rights and licensing 

revenue from Power 5 conferences in the prior year. The equation may be written as: 

 (3) 



 

 

43 

where 𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑𝑅𝑖𝑔ℎ𝑡𝑠𝑡 indicate the average rights and licensing revenue for Power 5 

conference teams in a given year. The observed revenue is then interacted with an 

indicator for non-Power 5 conference programs. 

Table 2.7 presents the results of three different fixed effect specifications for both 

log and level values for subsidies. The estimate for the coefficient of interest is highly 

significant in each case. An increase of one million dollars in observed rights and 

licensing revenue results in an estimated increase in university subsidies ranging from 

$300,000 to 500,000 for non-Power 5 conferences. These estimates suggest that non-

Power 5 conferences are indeed increasing subsidies as a response to the large increases 

in rights and licensing revenue from Power 5 conferences. 

 

6 Alternate Specifications 

 

6.1 Level Revenue 

 

While the natural log of all outcome variables may be preferred to mitigate the 

differences in scale of athletic programs, the same model could be used with level 

revenue figures. Table 2.8 depicts the results with level revenue figures used for all 

outcome variables. Revenue figures are in millions of dollars. For ticket sales, 

coefficients imply that a 100% increase in winning percentage results in around $789,000 

of increased ticket sale revenue. To make this figure more interpretable, we can divide 

the coefficient by the average number of games in a football season to find that an 

additional win increases ticket sale revenue by roughly $65,000. This estimate is similar 
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to the findings in the previous models with natural logs. Power 5 programs see 

significantly larger ticket sale revenue increases of around $200,000 per win. Rights 

revenue has similar estimates for win percentage, with Power 5 programs again having 

larger gains for an additional win. The effect for conference champions is estimated to be 

a $500,000 increase in the season following a championship. This estimate is not found to 

be statistically different amongst the Division I programs.  

An interesting finding in the university subsidy model results indicates that non-

Power 5 programs respond differently to Power 5 programs for football success. A non-

Power 5 team that is ranked among the top 10 football programs at the end of the year is 

estimated to increase the university subsidy by over $1,000,000. Power 5 programs, on 

the other hand, are estimated to have a negative effect of a similar magnitude for the 

same achievement. Once again, this could imply that universities at non-Power 5 

conferences look to reinforce their investment in the athletic department if sufficient 

progress is observed. 

 

6.2 Newly Ranked Versus Consistently Ranked Programs 

 

Further analysis on the positive coefficient estimate for AP Top 25 rank on 

university subsidies may help explain the relationship. Initially, this positive relationship 

seems to be difficult to explain. My initial hypothesis is that this increase in subsidies 

would be coming from programs that may not view a low-end top 25 ranking as their 

goal. For example, a consistently ranked teams that typically finishes a campaign among 

the top ten may view a rank of 20 as a disappointing result. To capture this relationship, 



 

 

45 

conditional mean comparisons of the difference between revenue and subsidies from the 

prior year between newly ranked teams and teams that remain ranked are presented in 

Table 2.9. For both ticket sale revenue and rights and licensing revenue there is no 

significant difference found between the groups. A newly ranked program obtains similar 

benefits as team that was ranked the previous year. However, when looking at the 

university subsidies, there is a highly significant difference between the groups. Over the 

entire sample, teams that remain ranked increase subsidies by around eight percent, while 

newly ranked teams decrease subsidies by roughly three percent. 

Table 2.10 presents the results of primary model with an additional interaction 

term identifying newly ranked programs. The results for ticket sale revenue and rights 

and licensing revenue are not found to differ between the groups, which is expected 

based on the conditional mean comparisons. For subsidies, the newly ranked team results 

are similar to the top performing teams found in prior specifications. Newly ranked teams 

reduce subsidies after an additional season has passed. Similar to the top performing 

teams, this delayed timing is likely due to the need to incorporate new revenues before 

altering the university subsidy. The teams that remain ranked appear to be driving the 

increased subsidies, which supports the idea that consistently ranked teams may view low 

rank placements as downgrades in performance. 

 

6.3 Impact of Basketball at Division I Programs 

 

The results presented in the previous section focus solely on football performance 

for Division I athletic programs. It may be the case that basketball performance has an 
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impact on the outcome variables. To address this concern, model 2 above was edited to 

incorporate basketball performance alongside football performance for Division I football 

schools. College basketball is heavily centered around the NCAA tournament that takes 

place at the very end of the season. Unlike football, where the end of season AP poll 

gives an accurate measure of performance for top teams, advancement in the NCAA 

tournament is the primary indicator for a successful season in college basketball. 

Therefore, dummy variables are included to capture qualification for the tournament, 

advancement to the round of 32, and advancement for the round of 16. No further 

variables are included since only a small number of programs in the sample advance to 

the late stages of the competition. 

Results for this model specification can be found in Table 2.11. These results can 

best be compared to the first three columns of results in Table 2.5. For football 

performance, the results from Table 2.11 line up very closely to those found in Table 5. 

Additional football wins are once again found to significantly increase ticket revenue in 

ensuing seasons by around 1.2 to 1.4%. Football conference champions also retain a 

similar increase in rights and licensing revenue of around 5.8%. Furthermore, the effects 

on subsidies are also found to coincide with the findings in Table 2.4, where conference 

champions have a delayed reduction in subsidies and top 25 football programs increase 

subsidies. While advancement to the round of 16 in the NCAA basketball tournament 

does have an estimated positive effect on ticket revenue, the exclusion of basketball 

performance in the key model seems doesn't change the coefficient estimates in Table 

2.5. 
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6.4 Examining Non-Division I Programs 

 

To provide a more complete analysis of the effects of athletic performance on 

revenues and subsidies, it may be useful to look at how non-Division I athletic programs 

may differ from Division I programs. One key difference that must accounted for is the 

lesser impact of football among the non-Division I programs. For many of these lower 

ranked programs, basketball is the driving sport. Some of the non-Division I universities 

choose not to provide a football program at all. For this reason, basketball performance 

will once again be included in the analysis. 

Results for the athletic performance model for non-Division I programs can be 

found in Table 2.12. After a quick glance at the football performance measures, it can be 

seen that football winning percentage for lower ranked programs has a slightly larger 

effect on ticket sales than Division I programs, around 3% for an additional win 

compared to 1.2% found in Table 2.5. Unlike the previous results, football conference 

champions are not found to have an effect on rights revenue, while additional wins do 

increase the revenue received. In regard to university subsidies, an additional win is 

estimated to increase the university subsidy by around 3%. This effect is found to persist 

over time. This may suggest that universities with football programs at lower ranked 

divisions reinforce their initial investments as they observe improvements. 

When looking at the inclusion of basketball performance, there are some notable 

estimates found. First, there is a significant positive impact on ticket revenue of around 

15% that is associated with qualifying for the NCAA basketball tournament. This is not 

all that surprising, since basketball attendance is typically lower than football attendance 
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and sellout games are highly uncommon. A smaller effect of 9.6% is found for NCAA 

tournament qualification on rights and licensing revenue. However, no significant effect 

is estimated for any basketball performance measure with respect to university subsidies. 

 

7 Discussion of Results 

 

There is not a clear understanding of the total benefits associated with an athletic 

program. Results presented in this paper have noted that there are revenue gains in ticket 

sales and rights and licensing as a result of increased performance. The rising subsidies 

for the teams at non-Power 5 programs do not seem to be supported by increased 

revenues from ticket sales of rights and licensing However, there are indications in prior 

studies that the benefits of athletic success may not all be direct revenue. If the 

universities with Division I football programs are acting rationally, then it must be the 

case that the gains from having a competitive athletic program, either in the present or for 

future seasons, must exceed the cost of the additional subsidies. For teams in the non-

Power 5 conferences, it may be the case that the universities are investing more heavily 

into their programs with the hope of obtaining an invitation to a Power 5 conferences. 

Hoffer and Pincin (2015) note that there are gains in excess of ten million dollars in 

revenue for universities that enter into one of the top conferences. 

Mulholland et al. (2012) discuss the role of football performance on a university's 

US News peer assessment score. With peer assessment scores accounting for nearly one 

quarter of the US News rank, increasing this score through athletic performance could be 

a target for some universities. Furthermore, Pope and Pope's (2009) findings of increased 
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applications to a university based on basketball and football performance may also 

highlight more of the indirect benefits of athletic performance. Increased applications 

allow universities to be more selective and also to increase tuition rates and total 

enrollment. This increase in student quality will not appear in any revenue category, but it 

may affect the university's ranking in later years. The complicated relationship between 

athletic departments and the university make it difficult to pinpoint the exact cost and 

benefit associated with athletics. Nevertheless, it is reasonable to assume that universities 

take into consideration all of these components when making decisions about athletic 

department funding. 

 

8 Conclusion 

 

Rising tuition costs continue to become a problem facing millions of students 

across the United States. For some universities, a portion of the rise in tuition can be 

attributed to the rise in subsidies paid out of athletic programs. With only around 10% of 

athletic programs at the Division I level earning a profit in 2012 according to USA 

Today, there are still a very large majority of around 200 universities that rely on funding 

taken from student fees or directly from the university. The trend in subsidies appears to 

be on the rise, particularly for universities that are not competing in the Power 5 

conferences. Increasing revenue from television contracts for Power 5 contracts places 

additional pressure on non-Power 5 programs to borrow even more from the university to 

remain competitive and perhaps become a member of one of these elite conferences.  
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Using data on athletic revenues and university subsidies obtained by USA Today 

via public records requests, this paper estimated the impact that athletic performance may 

have on these sources of revenue. Ticket sales and rights revenue were found to increase 

for all Division I programs as athletic performance increased. Ticket sales were estimated 

to rise by roughly 1.5% for each additional football win. Rights revenue was found to rise 

by 3 to 7% for conference champions at all Division I programs and around 0.7% each 

additional football win among the Power 5 conference programs. University subsidies are 

estimated to decrease substantially, roughly 50%, for the conference champions at Power 

5 conferences. However, no significant impact on university subsidies was found for 

programs that belong to non-Power 5 Division I conferences. Estimate suggest that non-

Power 5 conferences raise university subsidies as a response to increasing rights and 

licensing revenues at the Power 5 conferences. An average increase of one million dollars 

in licensing revenue for Power 5 conferences results in increased subsidies ranging from 

$300,000 to 500,000 in the following year depending on the model specifications. 

Additional models on programs that do not compete in football at the Division I 

level suggest that university subsidies rise as football performance improves. This may 

suggest that universities look to support programs that show signs of improvement at 

lower levels. Basketball success was estimated to increase ticket sale revenue more 

significantly than football success at programs that do not compete in Division I football. 

Tickets sale revenue was estimated to rise around 15 to 20% for teams that qualified for 

the NCAA basketball tournament in a prior year. For Division I programs, basketball was 

much less impactful on all revenue sources, which supports the decision to omit 

basketball from the key model. 
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Overall, the findings help to explain why so few programs are found to be self-

sufficient. Only the most elite programs are able to generate enough revenue from other 

sources, particularly from rights and licensing, to be able to compete without relying on 

subsidies. The non-Power 5 programs continue to rely on subsidies as a way to minimize 

the gap in total revenue that large increases in rights revenue have created between 

programs in the Power 5 conference and themselves. There is no suggestion that this 

pattern will change in the coming future as rights and licensing revenues continue to rise. 
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Figure 1: Comparing Revenues and Subsidies for Power 5 and non-Power 5 

Conferences 
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Figure 2: List of Division I Schools 
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CHAPTER III 

BRINGING IN THE RECRUITS; ANALYZING NCAA DIVISION I 

FOOTBALL RECRUITING 

 

1 Introduction 

 

In professional sports competition is the key drive for all parties involved, 

although some may point to the clear monetary incentives in place for players and 

coaches as an alternative drive. However, in collegiate athletics, the monetary incentives 

aren't immediately applicable to the players. In this paper, I look to add to existing 

literature by analyzing the key factors that contribute to the successful recruiting of high-

quality college football athletes. 

For college football, competition begins long before a team plays its first game. 

Top recruits are highly sought after by all Division I programs. Aside from the increased 

team performance that a recruit can offer, there is the additional benefit of landing a top 

recruit. It takes away talent from competitors. For collegiate athletics, these incentives 

have resulted in significant expenditures on recruiting. For football programs competing 

at the Division I level, the highest level of collegiate athletics, the average expenditures 

for the recruiting of male athletes is found to be over $500,000, based on college athletics 

data collected for the Equity in Athletics Data Analysis from 2003 to 2015. 

This paper utilizes university level data alongside athletic department information 

to identify the factors that contribute to securing high quality football recruits. Data is 
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collected for universities that compete in Division I NCAA football from 2003 to 2015. 

Panel fixed effects models are used to examine the factors that impact the percentage of 

high-quality recruits at a given university and the average recruit quality. Negative 

binomial models are used to estimate the count of high-quality recruits at a university in a 

given year. 

Results support findings in previous work that suggest athletic performance is a 

key factor in subsequent recruiting of top athletes. Higher tuition rates are found to be 

associated with an increase in high-quality recruits. These findings suggest that top 

recruits value the explicit value of the scholarships they receive. Furthermore, I find that 

higher coaching salaries also result in an increase in high-quality recruits. Universities 

that replace a coach following a losing season are estimated to have an increase in the 

percentage of high-quality recruits. The implication of this finding is that universities are 

able to signal quality through measures other than performance, such as coaching salaries 

and coaching changes. 

A discussion of relevant literatures and background information is presented in 

Section 2 of the paper. Section 3 presents a summary of the data used in this analysis. 

Section 4 outline the empirical strategy used to identify key relationships. Section 5 

presents the key results of the models used. Section 6 discusses implications based on the 

findings. Section 7 concludes the study. 

 

2 Literature Review 

Prior literature has addressed the positive relationship associated between athlete 

recruiting and team performance. Langelett, G. (2003) identified a reinforcing cycle 
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between team performance and recruiting. His results indicate that teams achieve success 

through recruiting, and as a result these same teams are then rewarded by having more 

success in the following recruitment cycle. This finding provides some evidence for the 

recurrence of teams in top performance rankings.  

Bergman & Logan (2016) estimate that a 5-star recruit is worth more than 

$150,000 in expected revenue through increased team performance leading to wins in 

end-of-season bowl game earnings. Richard Borghesi (2017) examines the financial 

value of college athletes. He finds that if amateurism rules were removed and athletes 

were paid according to their revenue-generating abilities that four-star recruits would 

receive annual salaries of $361,000 and five-star athletes would receive $799,000. 

Dronyk-Trosper & Stitzel (2017) find that athletic departments differ in their 

utilization of recruits. In their study, teams with lower rankings derive less benefit from 

high-quality recruits than better performing teams. These findings suggest that abilities 

alone are not enough to ensure a high-quality athlete will perform up to expectations. 

Differences in the quality of coaching may result in significant differences in 

performance for similarly ranked recruits. 

A separate focus of prior research has been on the mechanisms through which 

universities attract new recruits. Evans & Pitts (2018) studied the cross-sport recruiting 

impacts of college football and basketball. In their analysis they find that football 

recruiting is impacted by basketball team performance, but the reverse relationship is 

found not have any significant impact. Huml, Pifer, Towle, & Rode (2018) found that 

new athletic facilities did not significantly increase football or basketball recruiting in 

years following the completion of new facilities. Matt Ryan Huml, N David Pifer, Caitlin 
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Towle & Cheryl R Rode (2018) look at the recruiting decision from the perspective of the 

recruits. They find that the most significant determinant in a recruit's decision is a 

scholarship offer. Additionally, recruits that have scheduled visits after a football season 

has concluded are more likely to sign with that team. They also find that low-rated 

recruits favor programs with more recent success while high-rated recruits favor 

historically successful programs.  

Hoffer et al. (2015) found that athletic departments react to changes made by 

competing programs. An example they provide of how this competition may take place is 

through coaching salaries. Highly profitable departments can substantially increase 

coaching salaries to put pressure on competitors to do the same, which may lead to 

problematic expense increases. My research looks to add to prior literature by looking at 

more detailed salary level information for head coaches and assistant coaches. This 

addition will allow me to identify the impact quality signaling through spending on 

coaches may have on recruiting. 

 

3 Data 

 

I utilize university specific information for NCAA Division I football schools 

from 2003 to 2015. A portion of the data used in this analysis comes from the Equity in 

Athletics Data Analysis dataset. The Equity in Athletics Disclosure Act was passed in 

1994, it required that all schools that receive Title IV funding (universities that participate 

in federal student aid programs) and have intercollegiate athletics programs are required 

to submit annual reports that detail funding information for each program offered. From 



 

 

73 

this dataset, I am able to identify the spending on coaching for each university, which I 

utilize as a measure of the quality of coaching a university provides. Further information 

about each university is collected from the Integrated Postsecondary Education Data 

System (IPEDS). From this source I am able to obtain information for the number of 

applicants to each university, total admissions, average professor salary, acceptance rate, 

and cost of attendance. All of the data is linked at the university level based on university 

identification codes. 

Athletic performance data and information on coaching changes was obtained 

through Sports Reference.1 Athletic performance is measures through multiple indicators. 

I utilize individual season wins and losses to calculate a win percentage for each season. 

Additionally, end of season Associate Press (AP) rankings are incorporated to capture 

any additional benefits from achieving a place among the top 25 teams at the end of a 

football season. Furthermore, basketball performance, as measured by win percentage 

and NCAA tournament progression, are utilized to identify any cross-sport recruiting 

benefits. Finally, to capture any head coach specific quality effects, head coaching 

salaries are collected from USA Today.2 Unfortunately, this is not available for the full 

sample period. Therefore, head coach salaries are only available from 2009 to 2015. 

Nevertheless, this information should still allow me to capture any recruiting impacts that 

are specific to head coaches. 

                                                 
1AP Rankings, NCAA Tournament results, win percentages, and coach information are obtained from 

www.sports-reference.com. 
2To view the complete list of collected salaries, as well as some background on the data, you can visit 

http://sports.usatoday.com/ncaa/salaries/. 
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The outcome variables for this study deal with college football recruiting. All of 

this data is obtained through 247Sports.3 Total number of recruits for each season are 

available for teams that secure at least one recruit. Recruits are ranked based on analyst 

reviews of film and input from various networks into a 5-star rating system, as well as a 

numerical ranking system. For the purpose of this study, I collect information on the total 

number of recruits for each university and the distribution of the recruits based on their 

rating. The rankings incorporate all major media service rankings in their composite 

rating. Their inclusion of input from all major networks on recruit rating help minimizes 

error by aggregating a large sample of recruitment rankings. 

Summary statistics for the variables used in this study are presented in Table 1. 

The average professor salary for all universities in the sample is around $86,000, while 

the average cost of tuition is $21,755.33. The average salary per FTE indicates the total 

spending on coaches’ salaries divided by the full-time equivalent hours worked. The 

average salary is estimated to be around $449,833.80 for the universities used in this 

study. Average recruitment rating is calculated by finding the total number of each 

quality recruit divided by the total number of recruits. The lowest rated recruits are 

marked as 1-star, while the top recruits are 5-star. The highest average recruitment star 

rating for any team in a given year is 4.33. The count of high-quality recruits is a variable 

that identifies the total number of 4-star and 5-star recruits a university has signed in a 

given year. For the sample, there is an average of around 273 high quality recruits per 

year, with 205 as the lowest and 362 as the highest in one year. Table 3 compares the 

                                                 
3The full detailed ranking information on NCAA football and basketball recruiting rankings is available at 

https://247sports.com. 
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average recruit rating and count of high-quality recruits for teams ranked in the top 25 

and those that are unranked. In all instances, the teams ranked in the top 25 have a higher 

average recruit rating and more high-quality recruits. Additionally, when looking at the 

numerical recruiting ranking, teams in the AP top 25 have an average rank of around 29, 

while teams outside the AP top 25 have an average rank of 72. 

 

4 Empirical Strategy 

 

Due to the panel nature of the data set, the primary model utilized in this study is 

a panel fixed effects model. Fixed effects are included for each university and for each 

year of the sample. University fixed effects will capture any unobserved factors that may 

impact recruiting. Annual fixed effects are included to account for any annual variations 

in the number of available recruits. The model is specified as: 

 (1) 

where 𝑌𝑖𝑡indicates the outcome variable for university 𝑖 in time 𝑡, 𝜆𝑡 and 𝜙𝑖 are year and 

university fixed effects, 𝑈𝑖𝑡 are university level covariates, and 𝑃𝑖𝑡 are athletic department 

level covariates. University level covariates include average professor salaries, total 

number of applicants, the cost of tuition, and the acceptance rate for each university. 

Athletic department variables include football performance as measured by win 

percentage and AP top 25 placement, basketball performance measured by win 

percentage and an indicator of participation in the NCAA Tournament, and coaching 

salaries. Indicators for a new head coach, as well as interaction term for new coaches 

hired after a losing season are also included. The interaction term will help differentiate 
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between coaches that leave due to better opportunities or retirement from those that are 

released after a poor season. Average recruit quality and percentage of total recruits that 

are high quality are the key outcome variables used. 

An alternative method of identifying factors that impact high quality recruiting is 

to find the count of the number of high-quality recruits. To estimate the factors that 

impact the number of high-quality recruits, I estimate a panel negative binomial model. 

The Poisson model is not applicable due to an over-dispersion problem with my outcome 

variable, the count of high-quality recruits. For the sample utilized in this study, the 

variance of the number of recruits is found to be significantly larger than the mean. As a 

result, the negative binomial model is more appropriate. The general form of the negative 

binomial equation can be written as: 

, (2) 

where, 

 

In equation 2 Γ represents the gamma function, and 𝛼 is the over-dispersion parameter. 

Covariates in the negative binomial model are the same as those used in the initial panel 

fixed effects model. Cameron and Trivedi (1998) provide a more detailed explanation of 

the negative binomial model. 

 

5 Results 

 

5.1 Percentage of High-Quality Recruits 
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In the first model specification, I look to identify the factors that aid in the 

recruiting of high-quality recruits. As mentioned before, high quality recruits are 

identified as recruits that receive a four or five-star rating according 247sports rankings. 

The outcome variable is specified as a percentage of high-quality recruits out of the total 

number of recruits in a given year. The results of this model specification are presented in 

Table 3. The first column of results omits head coach salaries. I find that there are no 

significant university level factors that impact the percentage of high-quality recruits. 

Football performance, as measures by winning percentage and AP top 25 placements, are 

both found to increase the percentage of high-quality recruits. Finishing among the top 25 

teams in a given year is estimated to increase the percentage of high-quality recruits by 

3.5%. Assuming a 12-game season, an additional win is estimated to increase the 

percentage of high-quality recruits by roughly .5% in the subsequent season. A 

university's basketball win percentage is also found to positively impact high quality 

recruiting, with a smaller per game impact relative to football performance. This supports 

findings in prior literature of a cross-sport recruiting benefit. 

There is an interesting result regarding coaching changes. In the model, the new 

coach variable identifies a coaching change from the prior season. Additionally, I include 

an interaction term to differentiate new coaches that are hired after a poor season to those 

that may leave due to retirement or for better opportunities. I find that new coaches are 

not found to significantly impact recruitment, however, new coaches hired after a poor 

season are estimated to increase the percentage of high-quality recruits by around 2.3%. 

Furthermore, I find that increases in average coaching salaries also increase the 

percentage of high-quality recruits. 
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The second column of coefficient estimates are for a subsample from the years 

2009 to 2015 and include head coach salaries. The results, once again, indicate that 

university level factors do not significantly impact high quality recruits. Similar to the 

first model results, I find that increased football performance results in a higher 

percentage of high-quality recruits. The effect of a new coach hired after a bad season is 

still found to significantly impact the percentage of high-quality recruits. Higher coaching 

salaries per FTE, and head coach salaries are found to positively increase the percentage 

of high-quality recruits. A one million dollar increase in head coach salary is estimated to 

increase the percentage of high-quality recruits by around 2%. 

 

5.2 Count of High-Quality Recruits 

 

An alternative method to identify the factors that impact high quality recruiting is 

to utilize a count model. In this specification, the outcome variable is a count of the total 

number of four or five-star football recruits that are signed by a university in a given 

year. Table 4 presents the results of the panel negative binomial model. Marginal effects 

at mean values are presented for each coefficient. Once again, the first column of 

coefficient estimates is for the entire sample and exclude head coach salaries, while the 

second column is for the subsample which includes head coach salaries. Only one of the 

university level variables, cost of tuition, are found to significantly increase the number 

of high-quality recruits. Similar to the results in Table 3, I find that football winning 

percentage, new coaches, assistant coaching salaries, and head coach salaries are all 

found to positively impact the number of high-quality recruits that a university secures. 
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Unlike the prior model, finishing among the top 25 football teams is not found to 

significantly impact high quality recruiting. 

 

5.3 Average Recruit Quality 

 

To include a more general recruiting quality analysis, I estimate a third model to 

identify the factors that impact the average recruit quality. Table 5 presents the estimates 

for this model specification. As with the prior models, results are separated into two 

columns with the first column covering the entire sample without head coaching salaries 

and the second column covering a subsample with head coaching salaries included. There 

are some notable differences in this specification compared to the prior two models. One 

notable difference is that there is a significant negative effect estimated for the 

acceptance rate at a university. Of the athletic specific variables, I find that only football 

performance is statistically significant. It may be the case that there is not enough 

variation between universities or from season to season in the average recruit quality to 

identify significant impacts. 

 

6 Discussion of Results and Limitations 

 

The results found in this analysis reinforce prior finding that team performance is 

a key factor in determining future recruiting. In all model specifications, football 

performance was found to be statistically significant and positive with respect to the 

quality and count of football recruits. Additionally, I find some evidence to support the 
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findings of Evans & Pitts (2018) that there is a cross-sport effect for basketball 

performance on football recruiting. Recruits seem to place some value on the overall 

success of an athletic department, with a larger importance placed on football success. 

This paper adds to the literature by identifying that there are additional quality 

signals, aside from team performance, that can benefit the recruiting of high-quality 

athletes. I utilize salary as a measure of quality for head coaches as well as for assistant 

coaches. In both cases, increases in coaching salaries are estimated to positively increase 

the percentage and count of high-quality recruits to a given university. One takeaway 

from these results is that athletic department spending on the coaching staff can signal the 

quality of the athletic program separately from the level of success that program is able to 

achieve on the field.  

An additional finding of my analysis is that there may be potential gains to future 

recruiting that can be made by replacing coaches that have losing seasons. This result 

could relate to the discussion of quality signaling above. For athletic departments that 

have a reputation of high performance, replacing a coach that is performing poorly is a 

way to signal that departments' ambitions. This signal can perhaps help to alleviate any 

decreases in quality that may be associated with a team's poor performance. Furthermore, 

there is some evidence to suggest that higher tuition rates result in more high-quality 

athletes. This finding would imply that athletes place some value on the dollar value of 

the scholarship that they will receive. 

One key limitation of this study is data availability. Particularly, coaching salary 

data is not readily available to the public and assistant coaching data is taken at an 

aggregate level. A further limitation is potential timing mismatch of the recruiting 
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commitments. It may be the case that an athlete commits to a university more than one 

year before he officially enrolls at the university. Some recruits are offered scholarships 

very early into their high school careers. I would argue that this issue would be mitigated 

for top athletes since they are courted by many universities leading up to their official 

commitment decisions and athletes are able to change commitments throughout the 

process. 

 

7 Conclusion 

 

For college athletics, recruiting is one of the largest aspects of building a 

successful athletic program. Competition among universities competing in NCAA 

football begins well before the first game is played. Securing top recruits benefits a 

university by increasing the performance level of a team, but it also takes away talent 

from competitors. Prior research has identified the revenue gains associated with 

recruiting top quality athletes. There is also an established recursive relationship between 

performance and recruiting, with successful teams obtaining top recruits and continuing 

their winning traditions.  

In this study, I analyzed the factors that contribute to the recruiting of high-quality 

recruits, athletes ranked as 4-star or 5-star recruits. I utilized recruiting data, university 

level covariates, and athletic department related measures to identify which variables lead 

to a higher percentage of high-quality recruits. Results indicate that, as described in prior 

literature, team performance is a key factor in determining subsequent recruit quality. 

Alongside performance, I identify that higher coaching salaries at a university also results 
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in an increased number of high-quality recruits. Furthermore, estimates indicate that 

universities that replace coaches that have losing seasons also observe an increase in the 

percentage of high-quality recruits. These findings indicate that universities have multiple 

ways of signaling their quality. A poor season does not mean that a given team is doomed 

to struggle with recruiting. They can signal their department quality and ambitions 

through the investments that they make into their coaching staff, even if the investment 

involves severance payments to coaches that underperformed expectations. 
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