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Abstract
American football as the most popular sport in the US higher education

attracts millions of students to compete in various leagues under the super

vision of the National Collegiate Athletic Association. Matches between the

top university teams that are part of the Division I Football Bowl Subdi
vision belong to the most attractive and historical rivalries bring high fan

support and media attention. However, this also conies with greater stress
for competing student-athletes and thus the impact of losing on their psycho

logical state outside the pitch should not be understated. Following previous
studies about the impact of collegiate football, this analysis used data about
114 Division I-FBS teams across 13 years to examine the effect of football

performance on the academic results of student-athletes. The results showed
positive and significant effects of relatively successful season on the academic

performance of players, whose mentality towards studying and socialization
outside football improve in case of a successful season.

This supports a

phenomenon called “football chicken soup”, which states that success in ex
tracurricular activities improve the students’ ability to adjust for college life

and thus improve their academic results. Additionally, I found that a team’s
financial situation has no effect on the academic results of their players, as

they are possibly affected indirectly through investments into better coach
ing staff and infrastructure.

Abstrakt
Americký fotbal, jakožto nejpopulárnější sport na univerzitách v USA, láká
miliony studentů, aby soutěžili v rozličných ligách pod dohledem vysokoškol

ské sportovní organizace National Collegiate Athletic Association, Zápasy
mezi nejlepšími univerzitními týmy, které jsou součástí Division I Foot
ball Bowl Subdivision, patří mezi ty nejatraktivnější a historická rivalita

přináší pozornost nejen fanoušků, ale taky médií. Tato pozornost však také
představuje větší stres pro soutěžící sportovce a tím pádem dopad proher

na jejich psychické rozpoložení mimo hřiště by se nemělo podceňovat. V
návaznosti na minulé práce, týkající se dopadu univerzitního fotbalu, byly
použity data o 114 univerzitách z Division I-FBS během 13 let, aby se ana
lyzoval vliv lepších fotbalových výsledků na akademické výsledky soutěžících

studentů.

Výsledky této analýzy dokázaly, že existuje významný pozit

ivní vliv relativně úspěšné sezóny na studijní výsledky hráčů, což znamená,
že jejich mentalita vůči studiu a socializace mimo fotbalové prostředí jsou

lepší po relativně úspěšné sezóně.

Toto podporuje hypotézu pojmenov

anou „football chicken šoup“, která říká, že účast v mimoškolních aktiv

itách zlepšuje schopnost studentů se přizpůsobit univerzitnímu životu, a
tím zlepšuje jejich studijní výsledky. Dále se ukázalo, že finanční situace

univerzitního týmu nemá žádný vliv na studium svých hráčů, neboť jsou
pravděpodobně ovlivněni jen nepřímo skrze investice do lepšího trenérského

personálu a infrastruktury.

Keywords
analysis, USA, American, football, university, academie, results, success,

APR, GSR

Klíčová slova
analýza, USA, americký, fotbal, univerzity, studijní, výsledky, úspěch, APR,
GSR

Declaration of Authorship
I hereby proclaim that I wrote my bachelor thesis on my own under the
leadership of my supervisor and that the references include all resources and

literature I have used.

I grant a permission to reproduce and to distribute copies of this thesis

document in whole or in part.

Prague, 7 May 2018

Signature

Acknowledgment
I would like to express my sincere gratitude to my supervisor PhDr. Radek
Janhuba, M.A. for his valuable advice and patient guidance throughout the

whole period of writing my thesis.

Bachelor Thesis Proposal

Author

Jakub Linhart

Supervisor

PhDr. Radek Janhuba, M.A.

Proposed Topic

US Collegiate Football Analysis: A Team’s Suc

cess as an Indicator of Academic Performance

Research question and motivation
During the last few decades, collegiate sports in the US have experienced
a rapid growth in popularity amongst universities and students, increasing

the number of participating teams as well as their influence on the academic

sphere. The increasing numbers of student-athletes has attracted the atten
tion of possible sponsors, thus heightening the amount of financial equity

that flows into each sport department. However, it was necessary to meas
ure the impact of these large transformations and the increasing demands

on student-athletes on the overall academic performance, which led to the

creation of two important indicators - Graduation Success Rate (GSR) and
Academic Progress Rate (APR). These two indicators were intended as a
means of assessing future policy changes and were overseen by the National

Collegiate Athletic Association (NCAA). In this thesis, I would like to ana
lyse the effect of a university’s football team success (as football is usually

the most influential sport) on the changes in their student-athletes’ and non
athletes’ academic performance during each year and determine the extent

to which we need to interfere with adequate policies to not let collegiate
sports negatively affect the quality of education.

Contribution
Previous research works conducted by the NCAA used solely the GSR and

APR data to determine the minimum level of success rates for each year.
These requirements were later used to create policies and penalties for uni

versities that could not pass the set level without any further measurements

or connections with success or failure of its football team. The insufficient

explanations of these relationships led Jason M. Lindo, Isaac D. Swensen

and Glen R. Waddell to publish a paper which investigated the effects of
collegiate sports on the student’s GPA, divided into 2 groups by gender.
This work was based on data collected through surveys in one single univer

sity, meaning that the results cannot be approximated to the aggregate level.
I would like to expand on their work by using the aggregate data from all
universities participating in the NCAA football league divisions and analyse

the approximate overall effect of their success.

Methodology
To conduct my research, I will use the datasets from the NCAA website,

which contains the annual Graduation Success Rates and Academic Perform
ance Rates for Division I and Division II teams and their seasonal perform

ances between the years 1995 and 2009. To measure the effects of collegiate
football on the academic performance, I will create appropriate regression
analyses, including the effects of teams’ win/loss ratio, participation in play

offs or the amount of equity used. Furthermore, I will analyse these effects

at the school and national aggregation level for student-athletes as well as

for the overall student body.
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Introduction
American football, which was derived from rugby and European football (or
soccer for Americans), is a unique sport with a long history in the United

States and became rightfully the most popular sport with a significant lead
over the next big-time sports - basketball and baseball. The enormity of

football in the States is undeniable as every week millions of fans watch
their favourite teams from National Football League (NFL) compete at the

biggest stadiums in the world with capacities for over 60,000 spectators while
other tens of thousands watching at home on TV. However, football is not
only a great source of fun and competition, but also a gold mine for investors

and sponsors. The huge popularity is generating insane amounts of money,
which skyrocketed the player and staff wages of an average NFL team to
such heights that no other sport is able to rival.
Even though the situation on the professional side looks incredible and
might give the impression that playing football full-time is only a rare priv

ilege, the opposite is true. The influence of American football is indelibly

written in the American culture and spreads around in every society and
in every age category, which caused millions of Americans to start playing

football even at semi-professional or amateur level.

With growing ama

teur player base, the need for organised play increased rapidly and because

cultivating talent requires hard work since childhood, the high school and

university supervised leagues were formed.

Together with other popular

sports, football found prosperity within the academic sphere rather quickly,
especially in higher education, where students started forming university

teams to proudly represent their institutions. The student pride later cre
ated rivalries and that is always a recipe for success, which professionalised
the American football at the highest level. As the number of student-athletes

and university teams increased, more and more people started to voice their
opinion that collegiate sports are distracting the players from their academic
responsibilities and that the original amateurism is slowly disappearing as

competition becomes tougher.
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In 1906, a supervising body for amateur athletic sports was established

under the name Intercollegiate Athletic Association of the United States
(IAAUS) with the intent of creating a set of rules to drastically decrease the

injuries and deaths in collegiate sports. The organization took its present

name the National Collegiate Athletic Association (NCAA) in 1910 and due
to increasing popularity of collegiate sports, the NCAA became the biggest

and most respected sport association in higher education (NCAA 2010). The
Association took the position of supervisor, rule enforcer, manager and in

termediary between athletics and academics, which helped student-athletes
achieve their goals not only in sports, but also in school.

As collegiate

leagues grew in numbers, the NCAA underwent multiple restructuring pro

cesses that divided the collegiate teams into 3 divisions - I, II and III -

and later divided Division I into 2 subdivisions - I-A and I-AA, which were

in 2006 renamed to Football Bowl Subdivision and Football Championship
Subdivision (only for football).

As mentioned before, American football

is also extremely profitable and so the NCAA pushed collegiate sport on
the market to attract investors and medialize the flaming rivalry within
the competition. Their success was immediate and collegiate football be

came requested good as NCAA started selling TV rights for the matches,
which put them on par with other professional sports in the US. However,
the sharply increasing revenues and the fact that the NCAA is legally non

profit organization and thus does not pay taxes, did not go unnoticed and

people accused the Association of monopolizing collegiate sports and misus

ing student-athletes for their own profit. Additionally, statistics showed that
football and basketball players were graduating at significantly lower rates

than general student body, which opposed the NCAA’s effort of maintaining
high academic standard for its players. The charges took a new height when
several former high-profile athletes revealed that they were functionally il

literate despite being enrolled and playing football at university (Southall
2014). The pressure on the NCAA led to additional focus on academic per

formance of student-athletes by setting strict rules that had to be obeyed by
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all institutions under the threat of imposed penalties. The effort of stronger

and independent supervision over academics was also illustrated by the in

troduction of NCAA’s own academic performance indicators in 2003 and
according to yearly analyses, the situation of student-athletes improved dra
matically over the recent decades.

However, collegiate football players still graduate at lower rates and with
lower academic performance than non-athletes (Southall 2014), which raises
the question whether football and sports in general affect the academic
standards of players and whether top tier teams competing at the highest

level have players with bottom tier academic results. During many years,

researchers tried to answer these questions with relative success and nonuniform results. In majority of the previous studies, the effects of big-time

athletics were analysed using only a sample of data across small number of
years and using graduation rate as a main variable for academic success,

which might produce inaccurate results. Additionally, the restructuring of
the NCAA and introduction of new indicators might cause the estimated

effects to differ in the recent years from the effects in the 80’s and 90’s. My

aim is to examine the effect of football team performance on the academic
performance using a different academic indicator, which is reported yearly

and thus allows me to use data for more periods. In my analysis, I use 6
different variables as football performance indicators, while previous works

only used 3 at maximum. Additionally, I examine the effect of 4 financial

indicators on the academic success, which was documented only briefly in
some previous works using older data. Overall, I analyse the effects of foot

ball team performance and financial indicators on the academic success of

student-athletes using recent yearly data for more time periods.
The rest of the thesis is structured as follows. The first section discusses

the most important available literature regarding the effects of collegiate

athletics and financial status on academics. The second section provides in

formation on how the data were collected, theoretical background for football
performance indicators, academic performance indicators and financial inclic-
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ators together with their description and methods of calculations. The third

section provides information about model selection procedure, panel data

theory with limitations and description of the model used in my analysis.
In the fourth part I report the estimated results, discuss their implications

and check the robustness of the presented results. Finally, I conclude and
summarize the findings of my thesis.
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1

Literature Review

In this section, I show and discuss some previous papers and research con

cerning US collegiate football and academic performances of students and

student-athletes.
The first important research was done by Tucker (1992) in his paper,

which studied the effect of major conference football and basketball on fed

eral graduation rates for years 1984-1989. As a measurement of athletic
team success, Tucker used the number of appearances in the final AP top
20 rankings (AP Polls), which are created by the top experts based on the

performance of individual team in the given season. The reported results

based on a sample of 64 universities showed statistical evidence that the team
performance measurement is negatively related to the institution’s overall
graduation rate. Tucker’s explanation was that significant number of college
students is highly invested in the collegiate sports, which prevails mainly in
the major conferences, and the students’ behaviour is affected by the team’s

performance. If a team is performing well, the students tend to waste more
time in a frenzy over the team’s success, which negatively affects their aca
demic performance.

Mixon and Trevino (2002) examined the effects of successful football pro
grams on graduation rates. The authors used data on winning percentages
of football teams in the major conferences and graduation rates of student-

body for the season 2000-2001. Their study found a significant positive effect
of football success on graduation rates and opposed a widely accepted the

ory called “football fever” by Tucker (1992). Mixon and Trevino explained
that being invested in extracurricular activities helps students to socialize

and adjust to college life, which spills over to improve one’s academic per
formance. The authors called this theory the “football chicken soup”, which

sparked heated discussions and supported further works to find more empir

ical evidence.
Tucker (2004a) in his paper “A reexamination of the effect of big-time
football and basketball success on graduation rates and alumni giving rates”
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followed up on his previous work from 1992, in which he estimated the effect

of football and basketball success on the academic performance of student-

body for the years 1984-1989, by including data from the season 2001-2002.
Tucker used academic variables such as student enrollment, private school

dummy or age of the university to control for different institutional char
acteristics and athletic success variables that include winning percentages,

bowl appearances and number of pre-season top 20 ranking appearances
for both football and basketball teams to determine the effect of athletic
success. As the first dependent variable, Tucker used the six-year federal

graduation rate, which calculates the percentage of students that graduate

within 6 years of their initial enrollment. The results showed that winning
percentage, bowl appearances and pre-season poll appearances have positive

and significant effect for football team and positive but insignificant effect
for basketball team on graduation rates. Similar results were estimated from
the second regression with average alumni giving rate (the percentage of un

dergraduate alumni who gave money to their school during the 1999-2000

and 2000-2001 academic years) as dependent variable. The athletic suc
cess variables were shown to have, again, positive and significant effect for

football teams and insignificant effect for basketball teams. Overall, Tucker

provided evidence that there is a significant positive statistical relationship
between big-time football success and graduation rates.

Tucker’s other papers that examined the effect of big-time athletics are
also worth mentioning. A paper called “Big-time pigskin success: Is there
an advertising effect?” (Tucker 2005) revealed that high quality success

ful football teams had a positive impact on the SAT scores of incoming
freshmen in academic years 1996 through 2002. In another article, Tucker

(2004b) found a positive relationship between a membership in a super con
ference and student-body SAT scores. Finally, Tucker (2004c) examined the
NCAA reforms from 2001-2002 that changed the effect of athletic success on
graduation rates from negative to positive after the implementation of the

proposed reforms.
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Similar approach was previously used by Rishe (2003) to estimate the

effect of athletic success in football and basketball on graduation rates of

student-athletes and non-athletes for the year 1994 using academic and ath
letic success variables. The main difference in Rishe’s paper was the usage
of different measures as variables for athletic success, such as the number of

Sears’ Director’s Cup points, the Jeff Sagarin rankings, average total profit,
and membership in a major conference. However, the results showed insig
nificant effect of athletic success on graduation rates for both sports.
Umbach, Palmer, Kuh and Hnnah (2006) in their paper “Intercollegiate

Athletes and Effective Educational Practices: Winning Combination or Los

ing Effort?” investigated the differences between student-athletes and non
athletes with regard to academic engagement and self-reported gains. To
estimate the differences, the authors used data from The National Survey of

Student Engagement (NSSE) and own surveys to collect information about
the students’ academic engagement in activities and gains such as writing,

preparing for class, interacting with instructors about various matters and
achieved grades. The results of the conducted analysis showed that there

is little to no difference between student-athletes and non-athletes in aca
demic engagement and self-reported gains. Additionally, when differences

appear significant, they favour student-athletes, which is contrary to popu

lar presented beliefs.

Lindo, Swensen and Waddell (2011) in their paper “Are Big-Time Sports a
Threat to Student Achievement?” examined the relationship between collegiate-

football success and non-athlete student performance. Using surveys and

academic transcripts to collect data on students at the University of Oregon

and also the Oregon’s football team win-loss ratio over nine seasons, Lindo,
Swensen and Waddell estimated the effect of athletic success on GPA in the
fall term, when the main football season takes place. The estimated effects

were then split into multiple fixed effects regressions by gender, ethnicity

and financial status to show the differences across groups. The estimates
suggest that male GPA falls significantly with the success of the football
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team. Female students are, however, affected in the opposite way. This
result was interpreted as a relative performance improvement, because male
grades are affected so heavily that female grades appear as relatively better

in comparison. The impact of football success was found to be largest among
students from relatively disadvantaged backgrounds and those of relatively

low ability. Additionally, the survey responses revealed that students’ beha

viour changes in response to athletic success, as they tend to increase alcohol

consumption, decrease studying and increase partying. Although this trend
is not that noticeable in the case of female students, there is evidence that
their behaviour is affected by athletic success as well.

Finally, Orszag and Israel (2009) in their updated work from 2005 studied
the effect of higher operating expenditures in sports on academic perform

ance by adding data for years 2004-2007 to their previous database, which
included years 1993-2003. The analysis was conducted by regressing total

operating expenses in football and basketball on incoming students’ SAT
scores and percentage of applicants accepted. The results showed insigni
ficant effect on either of the dependent variables. This led the authors to
the conclusion that higher sports expenditures do not increase the academic

quality of the institution.
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2

Data Description

In this part, I explain the process of creating my dataset and provide theor
etical background for the important variables that are mentioned or used in
this thesis.

2.1

Dataset

The data used in the thesis come from three separate sources. Firstly, the

website NCAA.org provides datasets with Academic Progress Rate (APR)
indicators of student-athletes, which I use as a measurement of academic

performance. The dataset is available for each NCAA member institution

that participates in the Division I in at least one sport. The data are ad

ditionally divided by individual sport and include additional characteristics
of the institution, i.e. the institution’s division number, conference name, if
the institution is private and if it was historically a black college or univer

sity. The variables in the dataset are APR, retention rates, eligibility rates
and an indicator for public recognition award, which are presented for years

2004-2016 as annual indicators. Additionally, the data include a 4-year APR

for years 2013-2016.
The data for individual university team’s performance in a given season
were gathered from the website sports-reference.com, which collects detailed

statistics mainly for collegiate football and basketball. The seasonal stand

ings for each Division I team are available as tables with variables including
number of wins/losses, win-loss percentages, Points Per Game or AP Polls

rankings for years since 1869. For the purpose of this thesis, I used only
data from seasons 2004 to 2016.

As the last source of data, I used the website ope.ed.gov, which provides
information about the financial side of collegiate athletics, namely the rev

enues and expenditures. The dataset contains information about all insti

tutions with football teams that participated in the Division I FBS league
between the years 2004 and 2016.

To be able to use the data from 3 separate sources, I had to create my
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own dataset with only NCAA member universities that have a football team
in the Division I Football Bowl Subdivision, for which I have APR indicators

from the NCAA website and financial indicators from the ope.ed.gov website.
Navy, Army and Air Force teams had to be excluded from the dataset as their

APR indicators are not publicly available. Additionally, I had to include

only institutions, which were part of the Division I FBS league from 2004 to
2016 to be able to successfully match the collected data. The final dataset

contains information about 114 institutions across 13 years - from 2004 to
2016.

2.2

Academic Performance Indicators

In 2003, the NCAA released a new academic indicator package as a reform

effort to academic performance measurements. The old Federal Graduation
Rate indicator was considered as simply inaccurate in capturing the studentathletes academic progress, because it does not take into consideration trans
fers in and out of the institutions, which imposes downward bias on the res

ulting graduation rates. Another issue of the Federal Graduation Rate is its
delayed calculation, as the graduation rates data are collected over 6 years

to observe the graduation success of newly enrolled students, which makes
any annual observations very hard to interpret and might decrease the ef
fect of response policies. The NCAA was hit by multiple cases that accused

the organization of lacking academic supervision and needed to convince the
public sphere that education is the primary target of every student-athlete
and that they would adjust policies to maintain high academic standards.

This led to the development of new indicators for the top Division I and
Division II teams - the Graduation Success Rate (GSR), Academic Success

Rate (ASR) and Academic Progress Rate (APR).

2.2.1

Graduation Rates (GR)

All graduation rates measure the graduation success of students on NCAA
member universities in a similar fashion. In short, the rate compares the
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total number of enrolled students (cohort) to the number of students that

graduate within 6 years of their initial enrolment. This relationship can be
written in the following way:

Graduation _Rate =
Cohort_Members—Graduating_Within_Q_Years *

(1)

All—Cohort—Members

The definition of a cohort differs across different types of graduation rates,
which are described by the NCAA (NCAA 2018a) as follows:

• Federal Graduation Rate (FED) - The cohort of an institution in
a given year for the FED is defined as the number of undergraduate

students who enrolled in the fall of that academic year as first-time,
full-time, baccalaureate-degree-seeking freshmen. The FED is calcu

lated separately for the student-body and the student-athletes, but

they are not mutually exclusive, because student-athletes are included
in the student-body FED calculation. Additionally, students that be

come permanently disabled, leave school to join the armed forces or
foreign services, leave to attend a church mission, or die during the

six-year collection window are excluded from the sample as “allowable
exclusions”.

• Graduation Success Rate (GSR) - This indicator of academic per

formance is calculated only for student-athletes, who are playing for
a team that participates in the Division I league. The cohort of an

institution in a given year for the GSR is defined in the same way as

for the FED cohort with the addition of student-athletes who entered

midyear and those who transferred into the institution from either two-

year or four-year colleges. On the other hand, student-athletes that

left in good academic conditions are simply excluded from the cohort,
thus reducing the denominator of the GSR. This can be illustrated in a
simple example. When a student-athlete, who enrolls in Institution A
16

in 2003, leaves the institution in good academic condition in 2004 and

joins Institution B, the GSR cohort at Institution A will decrease and
the GSR cohort at Institution B will increase.

The GSR is calculated specifically for Division I institutions and the ASR
is available only for Division II institutions. Despite being available only for

student-athletes, they are both very close to the Federal Graduation Rate in

their calculations. They use the same system of 6 years graduation success
observation of newly enrolled student-athletes, with the only exception of

taking into account the transfers of the student-athletes. This thus solves

only the first issue of inaccuracy, but still requires an additional annual
indicator, which would allow policy-makers to compare the data and control

future academic development on more frequent basis.

2.2.2

Academic Progress Rate (APR)

The Academic Progress Rate was developed to address both issues with the

federal rate and to hold institutions accountable for their academic perform

ance of its student-athletes. The APR measures the academic progress based
on the retention and eligibility rates of every individual student-athlete for

each academic year.

The calculation of a team’s APR in one year, as presented on NCAA’s

website (NCAA 2018b) and in public codebook (NCAA 2017a), is done in
the following way:

1. Every student-athlete can earn 2 points - one for staying in school

(retention) and one for being academically eligible to study the next

year (eligibility).
2. The points of every member of the team are summed up and divided
by the total possible points.

3. The resulting value is then multiplied by 1,000 to achieve the one-year

APR on 1,000-point scale.
The calculation is also clearly illustrated on an example in Figure 1.
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Figure 1: APR Calculation
How APR is Calculated
Hypothetical Division I football team (85 members)

Fall Semester Outcomes

APR Points Earned

75 players finish the term academically eligible
and are retained for the spring semester.

75 x (2 of 2) = 150 of 150

3 players are retained for the spring semester
but are academically ineligible.

3 x (1 of 2) = 3 of 6

5 players leave the institution while
academically eligible.

5x(1 of 2) = 5 of 10

2 players leave the institution while
academically ineligible.

2 x (0 of 2) = 0 of 4

Semester Total

APR Calculation

158 of 170

158/170 = 0.929
0.929 x 1,000 = 929 APR

Source: http://www.ncaa.org/aboutresources/research/academic-progress-rate-explained

The APR indicator is mainly used by the NCAA boards to control the

individual team’s academic standards, which is done by comparing the one-

year APR to the set benchmark APR. The benchmark then acts as a lowest
possible value of the APR for the team to be eligible for participating in the
Division I league championships and postseason. If a team does not satisfy

the APR benchmark, the NCAA can grant a penalty to the underperforming
team. The penalty can be in the form of training hours per week limitation,

coaching suspension, financial aid reduction or even NCAA membership re
striction. On the other hand, teams in each sport with APR in the top 10
%, which are announced at the end of every academic year, are rewarded
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with a public recognition award.
I chose the APR indicator for my calculations due to its annual availabil

ity and the fact that the data are divided by sport for every institution that
participates in the Division I FBS league. This allows me to most efficiently
estimate the annual effect of football performance on the academic perform
ance of student-athletes.

The GSR and ASR indicators are not suitable

for my estimation, because of the 6-year calculation window, which would

make any annual comparison very difficult to interpret. The other problem

with GSR is that the data are only available as aggregates on sport-level
or institution-level, which makes it impossible to get the GSR for football

teams sorted by institutions.
2.3

Football Team Performance Indicators

Only the top teams which operate with the largest athletic budget and ath

letic scholarships can participate in the Division I Football Bowl Subdivision

(FBS). In this subdivision, the football teams are sponsored to participate

in varied “bowls”. These special matches are played after the regular season
and are available to teams, which have had a relatively successful season.
The regular season is played between participating teams that are divided
into 11 conferences (South-eastern Conference, the Big XII, the Big 10, the
Pac-12, the Big East, and the Atlantic Coast Conference are considered to

be major). The number of teams in a conference ranges from 10 to 14 and

conferences with either 12 or 14 teams are additionally divided into 2 di

visions with 6 or 7 teams each. The set number of matches between the
conference members that should be played out during the regular season is

12, but some matches are played against teams from different conferences
due to their unbalanced numbers. Overall, it is common that teams play
different amount of games every season due to their huge number (about

130 teams), so the overall and conference total number of matches can differ

across teams (Lilly 2012).
The variable that captures a team’s seasonal performance the best is a
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win-loss ratio, which calculates the percentage of games a team won from
the total number of games played. In the dataset, I have variables for the
number of wins and losses with the according win-loss percentages for both

the conference matches and the overall season (including the post-season
bowls). The win-loss percentage will be an essential variable in my calcula

tions, as I focus on the effect of success of the football teams on the academic
performance of their players. I will use the overall and conference win-loss

ratios separately to reveal any differences between the effect of in-conference
and overall performance.

At the end of the regular season, teams that have at least 6 wins are

eligible to participate in bowl games, with the exception of the top 2 teams
in each conference as they have certain participation in the bowls. Until
2004, the bowls were part of a Bowl Championship Series (BCS) that de

termined the Hnal match for the overall winner of the season - the BCS

National Championship Game. The selection of the 2 teams for the final
game was calculated through computer algorithm as well as through AP
Polls, where coaches and experts rank the teams according to the team’s

talent and previous results. The winner of the BCS Championship Game

was then crowned the BCS Champion of the season. Since the 2014-2015
season, the overall winner is decided from 4 selected teams in the College

Football Playoff. The winners of the semi-final games then advance to the
College Football Playoff National Championship game, where the National

Champion is decided.

The bowls and Championship games are not offi

cially sanctioned by the NCAA and are organized by different associations

to determine the overall winner (Lilly 2012).

To discover the additional effect of bowl games, I will use a dummy vari
able, which indicates if a team played in a Bowl game during the given
season. There are multiple bowls played in a single year (between 30 to 40),

some of them were recently cancelled, but more are still being added. For
the estimated effect, only bowl games that were played between the seasons

2004 and 2016 will be considered. By including a dummy for bowls, I can
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examine the effect of post-season games on the academic performance of
student-athletes, because the matches are considered as an award for good
relative performance during the season and are bearing high importance

among the teams due to high financial prizes for winners.
Additional team performance indicators, which are used in my analysis,

are available in the team statistics database. The first two are Points Per
Game (PPG) and Opponent Points Per Game (OPPG), which calculate the

average points a team achieved and the average points that their opponents
achieved in matches for the whole season. These indicators could also be

considered as a good measure of a team’s football performance, since high
PPG and low OPPG indicate better results and vice versa. However, this

might not be true for every team, because some of them could achieve better

results despite lower PPG or higher OPPG. The other suitable indicator is
a dummy for appearance in the pre-season, mid-season or post-season AP

Polls in the given year. The appearance in the AP Poll has considerable
implications for the team’s performance, as the weekly rankings are created
by experts that pick the top 20 teams by their recent performance and ac

quired talents. This variable thus implies that team’s appearance in the AP
Poll shows higher expectations and usually predicts better results. Again,

the expectations and rankings based on theoretical figures make the AP Poll
only an additional measure with uncertain effect.
2.4

Football Team Finances

College football undisputedly belongs to American sports culture where mil
lions of fans are rooting for their favourite team with the same passion as

other fans root for their favourites in professional leagues across the world.
With this popularity and passion, it is natural that every team tries to

increase their probability of winning and that means getting the best tal
ents, coaches and staff with quality infrastructure and stadium. To afford all

these essential things, the teams need a lot of money and with higher level of
play, the prices rise equally. Tickets sales, sponsors, financial subsidies from
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the NCAA and individual branding all affect the team’s ability to keep up

with the competition and maintain the squad’s performance at the highest

possible level.
To measure the financial situation of university teams, I will use variables

total expenses, total operating expenses, total operating expenses per player

and total revenues for each year. The total operating expenses include only
costs directly connected to maintaining the football team, such as schol

arships, coaching staff remuneration, stadium maintenance and other. For
the total expenses, this includes also payments that are usually tied to the

teams branding to increase future revenues. Finally, total revenues include
money generated through the team’s own marketing operations and viewership, such us ticket sales, broadcasting rights and jersey sales and does not
contain financial grants and subsidies received from the NCAA. Addition

ally, the fact that the financial indicators are correlated to team performance
indicators supports the validity of their use in my analysis as they might sig

nificantly affect the estimated results due to reasons discussed in the model
description section.
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Methodology

3

In this section, I explain the process of selecting the best model for my

analysis through various tests, describe the chosen panel-specific model and
discuss issues with standard errors and limited dependent variable, which
may affect the estimated results. Finally, I describe the model used in my

analysis with a detailed description of included variables.
3.1

Model Selection

In a panel dimension, there are four different models to choose from for a

regression analysis. The selection procedure is, however, not that simple

and even specific tests are not able to tell with absolute precision, which one
is the best. Each model has specific assumptions and characteristics that
require careful evaluation and also a knowledge of the nature of the dataset
to successfully select an adequate form and subsequent estimator. To show

the differences, I present a brief description of the four panel data models

using a basic regression model presented by Greene (2012) in the form

Vít — x',j^ T

T eit ~ x'it^ T ai T

(2)

where x'it is a vector of K variables and z[a is the individual effect with z't
containing a constant term and a set of individual or group specific variables,

which may be observed or unobserved.
• Pooled OLS - If z[ contains only a constant term (no time or group

heterogeneity), then ordinary least squares provides consistent and effi
cient estimates of the common intercept a and the slope vector (3. This
model however completely ignores the panel dimension and acts as an

estimator for pooled dataset.
• Fixed Effects - If z[ is unobserved, but correlated with x'it, then the

least squares estimator of (3 is biased and inconsistent as a consequence
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of an omitted variable. In this case, the group (and time) heterogeneity
is present and has to be taken into account with the group-specific
constant term cp = z'cv. For estimating a FE model, the within or

LSDV estimator is used for efficient and consistent results.

• First Differences - If we want to explicitly remove the latent het
erogeneity from the model, the FD approach allows us to do it by sub

tracting the last period from both sides of the model and thus using the
changes as variables for estimation. This, however, removes any timeinvariant variables from the model and restricts us only to estimating
the stochastic ones.

• Random Effects - If the unobserved individual heterogeneity, how
ever formulated, can be assumed to be uncorrelated with the included

variables x'it, then a linear regression model with a compound disturb
ance may be consistently, albeit inefficiently, estimated by OLS. The

random effects approach assumes a common constant term and an ad
ditional random element as another disturbance that enters the regres

sion identically in each period. The RE model balances between pooled
OLS and FE model clue to the uncorrelated heterogeneity but serially

correlated errors.
To consider pooling the dataset and disregard panel dimension com

pletely, we would need to assume that the data does not contain group

and time heterogeneity. This, in my opinion, is not the case for my dataset
as can be seen from Figure 2 and Figure 3 that show heterogeneity across

institutions and across years.
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Figure 2: Heterogeneity Across Institutions

Institution

Source: Own calculations using collected data.

Figure 3: Heterogeneity Across Years

Year

Source: Own calculations using collected data.

Both group and time heterogeneity seem to be high and thus the pool

ing OLS model would not produce unbiased and consistent results due to
omitted variables issue. Additionally, from the nature of the dataset, the

unobserved institution specific variables are likely to be correlated with the
25

regressors, which could be illustrated by the fact that each institution might

have specific characteristic related to their football teams.

For example,

private institutions are likely to have access to better student-athletes and

coaching staff or some institutions promote the football league much more
due to their successful history, which in turn motivate the players to perform.

All in all, I would lean towards the fixed effects model for my analysis.
The selection procedure can be also done through different statistical
tests, which include F test, Breusch-Pagan LM test and Hausman test. The

F test compares the pooling and fixed effects models with a null hypothesis

that all the group specific intercepts are zero (the unobserved heterogeneity

is not present). If the null is rejected, the fixed effects model is favoured.
Similar procedure is done by the Breusch-Pagan LM test, which compares
pooling and random effects model. The null hypothesis states that all group

(or time) specific variance components are zero. If the null is rejected, then

there is evidence of significant random effect present in the data and we
should use the random effects model instead of the pooling OLS. Lastly,
the Hausman test compares the fixed and random effects models under the

null hypothesis that individual effects are uncorrelated with any regressor in
the model. If the null is rejected, then we can conclude that the individual

effects are correlated to at least one regressor and thus the random effects
model produces inconsistent and biased results.

By conducting the three mentioned tests for all estimated regressions that
are used in my analysis, the obtained results proved my theory of favouring
the fixed effects model as all p-values were significantly small (<2.2e-16) and

thus rejecting the null hypotheses.
3.2

Fixed Effects Model

The fixed effects model together with the within estimator yield a strong
tool for the estimation of panel data in addition to first differences model

and random effects model. The FE model allows us to estimate an effect of a
variable not only through variation between individuals (cross-section), but
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also through variation over time (time series). In other words, we use time
variation within each cross-sectional observation (and thus the name within

estimator). Another important feature of the FE model is that we get rid
of omitted variable bias through transformation of the data, which cancels

out any variable that does not vary over time (fixed effects). This provides
us with a strong tool to estimate the effect of time-varying variable and

excludes any non-observable data, which might be unavailable or simply im

measurable. To obtain a fixed effects model, we need to do time-demeaning
transformation to the data. We assume a standard linear model

+ yC'it + eit

Vit — d, +

(3)

where we observe variables X and C for individual i in time period f, with

fixed effects cp and idiosyncratic error eit. This model is also called a pooling

model, as it pools all the data across i and t.

By subtracting the time

averages for each individual z, we obtain the following regression

W — Vi — di — ai + (3(Xit — X,i)' + 7(Cit — C,/ +

— e,

(4)

which provides us with the time-demeaned data. The unobserved variable
is taken out of the regression due to the fact that the average čp is identical

to ai as there is no time variation. Additionally, we can make the regression
more simplistic to the point where we end up with the FE model

ŽŽíí —

+ e'ii

where yit = yit - ýi, Xit = Xit - Xh Čit = Cit - Či and eit = eit 2012).
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(5)

(Greene

Another way to obtain the fixed effects model is to use standard pooling
OLS model with added dummy variables for each cross-sectional observation,

which is called the Least Squares Dummy Variable (LSDV) estimator. This
is practically useful only for estimating the individual fixed effects, as the

results are identical to estimated fixed effects model with time-demeaning
transformation. To assume consistency for the individual fixed effects, we
need a large number of cross-sectional observations for fixed periods T. Some

times, the dependent variable y shows a downward or upward trend over

time. In this case, we need to control for time varying factors that affect all

individual and that is easily achieved by including dummies for individual
time periods in the regression.
The third estimator commonly used with FE model is the between estim

ator. In this case, the model is fitted using group or time means of dependent
and independent variables without dummies. However, this estimator uses
only variation between individuals and ignores the time variation within
each group, which affects the accuracy and produces different results from

the within and LSDV estimators.

3.3

Standard Errors in Panel Data

The calculation of standard errors is an important aspect of regression ana
lysis as it tells us how precise and significant our estimates are. In standard

case, we assume that residuals are not correlated with the regressors, which
is called homoskedasticity and which is the default process of calculating the

standard errors that does not require any modification in the calculations.

Var(eit\Xit) = Var{eit) = a2
e

(6)

However, this assumption is likely to be violated in most real-life cases,
where the errors are correlated with the regressors. This is best illustrated

in an example of income differences, where higher income families have also
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higher income variance as opposed to lower income families. In this situ
ation, we deal with heteroskedasticity and we have to apply different method
for calculating the standard errors, which is done by robust standard errors.

Finally, in the case of a panel, we have to consider also the time series di

mension of the data as errors of individuals might be correlated over time.
In this situation both mentioned methods will not work as we need to differ
entiate between individuals and thus we have to use a third method called

clustered standard errors. Clustered standard errors allow for correlation
of residuals over time within individual “cluster” and successfully solve the

problem of heteroskedasticity in panel data (Greene 2012).

Yet, clustering is only an asymptotic fix and requires high number of

clusters to be valid, which in my case of 114 clusters should not be an issue.
Additionally, it is required that errors are not correlated across clusters,
which is usually assumed from the nature of a panel. In my analysis, I use
panel corrected clustered standard errors due to the issues described in the

previous paragraph. Firstly, I calculate the classical standard errors, then

transform them into the clustered version and report them in a table with

coefficients and significance levels. It is also important to note that usually
the standard errors increase due to the allowed correlation within clusters,

which in turn decreases the significances of the coefficients.

3.4

Model Description

To analyse the effects of team performance indicators and financial indicators
on the academic performance of student-athletes, I use a basic model in the

form

Academic_performanceit = ^Team _perf ormanceit + faFinanceSit

+ 'y Control sit + e-i,t
(7)
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where we observe institution i in year t with

showing the effects of team

performance indicators and /?2 the effects of financial indicators.
Table 1: Descriptive Statistics

St. Dev.

Min

Median

Pctl(75)

Max

0.956

0.973

1.000

0.538

0.692

1.000

N

Mean

APR

1,482

0.952

0.028

0.802

0.936

Overall Ratio

1,482

0.521

0.221

0.000

0.333

Conference Ratio

1,482

0.497

0.268

0.000

0.250

0.500

0.750

1.000

PPG

1,482

27.936

7.392

9.600

22.800

27.400

32.700

52.400

OPPG

1,482

26.457

6.849

8.200

21.800

26.000

30.800

47.600

Operating Expenses per Player (in mil. of $)

1,482

0.024

0.016

0.0004

0.012

0.020

0.032

0.130

Total Operating Expenses (in mil. of $)

1,482

2.806

1.921

0.052

1.372

2.282

3.800

15.235

Total Expenses (in mil. of $)

1,482

14.206

8.603

2.107

7.227

12.582

19.062

62.252

Total Revenues (in mil. of $)

1,482

24.520

22.269

0.671

7.671

17.406

34.049

141.173

Statistic

Pctl(25)

Source: Own calculations using collected data.

As the dependent variable, I use the academic indicator APR in its form

before multiplication by 1,000.

This means that the variable can attain

values between 0 and 1 included, which poses several limitations for the
estimated results that are discussed later in the section Bounded Values of
the Dependent Variable. As described before, APR measures the academic

eligibility and retention rate in one simple variable. As extreme cases, if all
players in a team are academically ineligible and are not able to continue
studying at the institution for the next year, the team’s APR is 0 and, on

the other hand, if all players are academically eligible as well as stay at the
institution for the next year, the team’s APR attains the value 1. The mean

of the dependent variable is 0.952, the values range from 0.802 to 1 with

standard deviation of 0.028 and 25th percentile of 0.936 as seen in Table
1. This means that most of the values are rather close to 1, the differences

between observations are in the order of hundredths or thousandths and most
of the values are close to the mean, which affects the magnitude of reported
coefficients. This phenomenon is also visible in the presented density plot of

APR across years in Figure 4.
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Figure 4: APR Density Plot
Density plot for APR across years
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Source: Own calculations using collected data.

By looking at the plots presented in Figure 5 and Figure 6, we can see

a clear upward time trend with a slight drop in the year 2010 and gradual

mitigation of the trend from 2014 forward. This could be explained by the
fact that the NCAA with the implementation of the APR and GSR started to

track the academic performances of teams and impose disciplinary penalties
to those with APR under a given benchmark value that was also increasing
over time. This forced the teams to increase the focus on academic eligibility,
which significantly dragged the APR upward. To account for a time trend in
the dependent variable, a dummy variable for each observed year is included,

which act as factors that vary over time but affect all institutions equally.
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Figure 5: APR Trend Plot

Figure 6: APR Trend Plot (smoothened)
APR trend of Division I teams, 2004-2016
(smoothened with Cl)

APR trend of Division I teams, 2004-2016
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Source: Own calculations using collected data.

Source: Own calculations using collected data.

To measure the effect of football team performance, I use 6 different

variables, each with specific characteristics and interpretations. As main
explanatory variables, I use the win-loss ratios for the within-conference

matches as well as for the overall season, which include post-season bowl
games. These variables attain values ranging from 0 to 1, which implies the

presence of teams that either lost every match in the season or, contrary, won
every match in the season (overall and conference). The standard deviations
are 0.221 and 0.268 for overall and conference win-loss ratios respectively

with means slightly different from 0.5 due to missing observations. Win-loss
ratios are the most accurate measures of a team performance as they are

based on factual statistics and thus their estimated effect will bear the most
importance. I expect a positive and significant effect of win-loss ratios on

the academic performance.

As other team performance indicators, I use the variables PPG and
OPPG, which range from 9.6 to 52.4 and 8.2 to 47.6 respectively with means

around 27 points. These variables account for an attractivity factor, which
means that for some teams winning can have the same positive effect as
scoring high number of points and vice versa. As shown in Figure 7, there is

also a visible upward trend, which implies that teams scored and conceded
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more points in the recent years than they did in the previous years. Lastly,
I include a dummy for bowl participation in the post-season and a dummy

for appearance in the AP Poll rankings. The bowl dummy is 1 if a team
played a bowl game in the given year and 0 otherwise. The effect of a bowl

game shows the importance of a post-season on the academic behaviour of
student-athletes as even teams with lower win-loss ratios can participate.

There is also a visible upward trend in the total bowl participation across
years as seen in Figure 8. The post-season is steadily growing not only in
popularity, but also in the number of sponsored bowl games, which makes it

easier for relatively worse teams to participate. The AP Poll variable shows

if a team appeared in the special rankings in either of the 3 periods - the

pre-season, mid-season and post-season. That means if a team appeared
at least once in the AP Poll, the variable is 1 and 0 otherwise. This in

dicator explains the psychological effect of high expectations on the players

behaviour and acts as a supplementary explanatory variable. Even for these
additional performance indicators, I still expect positive effects on the aca

demic performance, although with lower significance levels than for win-loss
ratios.
Figure 7: PPG and OPPG Trend Plot

Figure 8: Bowl Participation Trend Plot

PPG and OPPG trends of Division I teams, 2004-2016

Bowl participation trend of Division I teams, 2004-2016

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year

Year

Source: Own calculations using collected data.

Source: Own calculations using collected data.

As financial indicators, I use total revenues, total expenses, total op
erating expenses and operating expenses per player. These indicators are

expressed in millions of dollars and attain large range of positive values. Ac
cording to the information about means and standard deviations available in
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Table 1, the high variation in the financial indicators could be helpful with
explaining the dependent variable more accurately. By looking at the plot
ted total revenues, expenses and operating expenses across years in Figure

9, we can identify a significant upward trend in the data. This means that
the amount of money in the collegiate football is steadily increasing and this
phenomenon seems to continue in the years to come as well. The effect of a

team’s financial status on the academic quality is, however, expected to be
extremely low or even insignificant as was previously shown by Orszag and

Israel (2009).
Figure 9: Financial Trend Plot

Year

Source: Own calculations using collected data.

For additional effects, I use a variable for number of players, dummy

variables for conferences, dummy variables for years and a dummy variable
that indicates if a team won a public recognition award for having APR in

the top 10 % in the previous year. The effect of obtaining the public award
in the previous year can be interpreted as how much the competing teams
value this award and if it is important for them to keep the same level of

success in the next year to place in the top 10 % again. The other variables
are straightforward and act only as supplementary indicators that might

have significant effects on the dependent variable and explain some of its

variation.
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3.5

Multicollinearity

Another crucial aspect of model construction is the choice of variables to
include in the regression together and that requires a careful analysis of
their relationships, specifically correlations. Correlations between variables
are important for accurate estimations and minimization of omitted variable

bias. In my case, if I want to analyse the effect of team performance indicat
ors and the correlations between them is high, there is high possibility that
including all of them together in one regression will lead to inaccurate estim

ates caused by the fact that some indicators can explain the same variation
in the dependent variable and the model does not know which one does it
the best. Additionally, by including the financial indicators the same issue
might occur with high correlations between them. The omitted variable bias

will be present in the regression if I omit the financial of performance indic
ators completely from the regression while there are significant correlations

between the financial and performance variables. To analyse the correla
tions between variables, I present a visualized correlation matrix in Figure

10, where the magnitude of correlation is depicted by the shade and size of
circles with insignificant correlations being blank and a plot with two finan

cial indicators on the y-axis and overall win-loss ratio on x-axis to illustrate
the correlation in Figure 11. The exact correlation coefficients are presented

in Table 7 attached in the Appendix.
Figure 11: Example Correlation Plot

Figure 10: Visualized Correlation Matrix

Revenues and expenses vs win-loss ratio of Division I teams

60-

0.00

0.25

0.50
Overall Ratio

0.75

1.00

Source: Own calculations using collected data.

Source: Own calculations using collected data.
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The correlations are all significant with rather large values within each

group of indicators and smaller values between them. This means that the
model should be specified with only selected indicators from both groups to

control for omitted variable bias and to ensure that the model can correctly
specify the significant effects of included variables.

The estimation of the described model is done using the previously selec

ted fixed effects approach and within estimator. The model is estimated with

each team performance indicator separately with total operating expenses

and total revenues as financial indicators to see the differences between indi

vidual variables and find the indicator that best explains the variation in the
dependent variable. All estimated coefficients together with their clustered
standard errors are presented in a table for each regression. The table also

includes information about the presence of additional conference dummy
variables and year fixed effects, whose coefficients are not important for my
analysis. I also report the value of R2 and number of observations in the

table.
3.6

Bounded Values of the Dependent Variable

Models with limited dependent variables are specific cases, which require
careful examination with different methods of estimation. In my analysis, I

use a dependent variable, which is calculated as percentage of a unit with

non-strict boundaries. Specifically, the values can attain any number in an
interval <0,l>. Standard models in the presence of a bounded dependent

variable could estimate the analysed effect differently and predict values out
side of the boundaries. In this case, the use of a fractional response model

for estimation is advised, which smoothens the corners of a regression line

close to the boundaries and reports more accurate results than standard
models. However, even if a standard model predicts values outside of the

boundaries, the effects can still be consistent and unbiased if the estimations
do not differ drastically from the estimated effects using the fractional re

sponse model. However, as Papke and Wooldridge (2008) presented in their
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paper regarding panel data for fractional response variables, to successfully

estimate a fractional response model using the fixed effects approach, the
panel data dimension has to include a large number of time periods T for

each cross-sectional observation. This means that if we have large N and

small T, the estimated slope coefficients are inconsistent and thus we cannot

use the FRM for further analysis. Unfortunately, in my case the T is rather
small, therefore the estimated coefficients in FRM with and without fixed

effects do not differ at all, which is caused by the mentioned issue. Due to
the inconsistency of the fractional response model and the presence of indi

vidual heterogeneity in the data, I decided to follow the estimated results of
the standard panel data fixed effects model described before.
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4

Results

In this section I report the results of my conducted analysis of collegiate foot

ball effects on academic performance in Table 2, discuss their implications

and compare my findings with those of other existing papers. In the hrst

part I present the estimated effects of each team performance indicator while
including financial indicators for revenues and operating expenses. In the

second part I discuss the causes and implications of the reported effects and

in the last part I provide robustness checks for my estimations by changing
the selected variables to see if the effects are the same for different model

specifications.
4.1

Regression Analysis

First, by regressing APR on overall win-loss ratio, total operating costs,

total revenues and controls I estimated the impact of winning percentage in
the regular and post-season on academic performance. The resulting effect

is positive and highly significant at the 1 % level, although the magnitude
of the coefficient in real terms is low. The interpretation is as follows - by

increasing the win-loss ratio by 0.1 (or by 10 %), which is approximately
equivalent to one additional win in the given season, the APR increases by
0.00158 (or by 0.158 %) keeping other variables constant. Both financial

indicators included in the regression have negative estimated coefficients,
although insignificant and thus the effect of operating expenses and revenues
on APR is negligible. The estimated coefficient of the public award dummy

variable, which measures the effect of obtaining public recognition award
for team APR in the last year, is negative, yet highly significant at the 1

% level. We can interpret the magnitude of the coefficient as follows - if a

team obtained a public award in the previous year, the APR is estimated to
decrease by 0.0128 (or by 1.28 %). Lastly, the estimated effect of team size,

measured in number of players, is positive and, again, significant at the 1 %

level. The high significance of team size is surprising as the variation in the
number of players is expected to be rather low, but the results show that the
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effect is present, although small in magnitude as the coefficient is 0.0003.
Similarly, by regressing APR on conference win-loss ratio, the results are
almost the same, even though now we estimate the within-conference win

ning percentage effect on the academic performance. The estimated coeffi
cient is positive and significant at the 1 % level with the magnitude being

0.0103. It can be interpreted as an increase in win-loss ratio by 0.1 (or by

10 %) raises the APR by 0.00103 (or by 0.103 %), which indicates that the
estimated effect of conference win-loss ratio is slightly lower than the over
all ratio while also having lower standard errors. The estimated effects of
both financial indicators did not change from the previous regression and

thus the coefficients are still negative and insignificant. Estimated effects of
both remaining variables are also nearly identical to the previous regression,

with the only exception of public award coefficient being -0.0122, which is

slightly less than before. The fact that estimates of financial indicators and
remaining controls did not change is not surprising as the conference win-

loss ratio is nearly perfectly collinear with the overall win-loss ratio and thus
they should explain the dependent variable in similar ways.

In the third and fourth regression I analyse the effects of points per game

scored and points per game conceded by regressing APR on PPG and OPPG

variables together with financial indicators and controls.

The estimated

coefficient of PPG is positive and highly significant at the 1 % level with the
magnitude of 0.0004, which can be put into context as follows - by scoring

5 more points per game, the APR increases by 0.002 (or by 0.2 %) keeping
other variables constant, which might realistically play bigger role than win-

loss ratio in changing the APR. On the contrary, the effect of OPPG is

estimated as negative and significant again at the 1 % level. However, the
negative effect is slightly higher than that of PPG, which can be interpreted

as follows - an increase in conceded points per game by 5 points decreases

the APR by 0.0025 (or by 0.25 %). Additionally, both PPG and OPPG

coefficients were estimated with significantly lower standard errors than the

previously examined win-loss ratios. The effects of financial indicators in
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both regressions are still negative and insignificant, while the remaining

coefficients of public award and number of players kept their signs and high
significances. Only the negative effect of public award decreased to -0.012
with PPG and increased to -0.0125 with OPPG.

In the next regression, I examined the effect of bowl participation in the

post-season on the academic performance of student-athletes by regressing
the APR on the bowl dummy variable together with the financial indicators
and remaining controls. The presented results show that there is a positive
and highly significant (at the 1% level) effect of playing a bowl game with

the coefficient being 0.0052. To put the magnitude into context - if a team
plays a bowl game in the given season, the APR increases by 0.0052 (or by

0.52 %) while keeping other variables fixed. The clustered standard errors
are 0.0013, which is lower than for win-loss ratios, but higher than for PPG
and OPPG. The significances, signs and standard errors of the remaining

financial indicators and controls still did not change and only the magnitude

of public award coefficient decreased to -0.0118.

Finally, the last regression includes a dummy variable for AP Poll ap

pearance, which estimates the effect of performance recognition and high
expectations on the academic performance in the given year. The results

show again a positive and highly significant (at the 1 % level) effect with
the magnitude being 0.0055, which is almost the same as bowl participa
tion coefficient. This means that if a team appears in the AP Poll at least
once during the season, their APR increases by 0.0055 (or by 0.55 %). The

standard errors are estimated around 0.0016, which are extremely close to
standard errors of bowl variable. These undeniable similarities between the
estimated effects of bowl participation and AP Poll appearance did not go

unnoticed and might be explained by the fact that the decision about which
teams appear in the AP Polls and play in a bowl game is done in a sim

ilar way, which is discussed later.

The rest of the coefficients stayed the

same with the exception of public award whose negative effect increased to

-0.0124.
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Table 2: Big-time Football Effects

Academic Progress Rate

(1)
Overall Ratio

(2)

(3)

(4)

(5)

(6)

0.0158***
(0.0031)

Conference Ratio

0.0103***
(0.0025)

Points per Game

0.0004***
(0.0001)

Opponent Points per Game

-0.0005***

(0.0001)
0.0052***

Bowl

(0.0013)

AP Poll

0.0055***
(0.0016)

Total Operating Expenses (in mil. of $)

-0.0009

-0.0008

-0.0009

-0.0009

(0.0007)

-0.0008

-0.0008

(0.0007)

(0.0007)

(0.0007)

Total Revenues (in mil. of $)

-0.00005

-0.00005

-0.00002

(0.0001)

(0.0001)

(0.0001)

(0.0001)

(0.0001)

(0.0001)

Public Recognition Award in Previous Year

-0.0128***

-0.0122***

-0.0120***

-0.0125***

-0.0118***

-0.0124***

(0.0023)

(0.0023)

(0.0022)

(0.0023)

(0.0022)

(0.0033)

Number of Players

0.0003***
(0.0001)

0.0003***
(0.0001)

0.0003***
(0.0001)

-0.0001

0.0003***

(0.0001)

(0.0007)

(0.0007)

-0.00005

-0.00004

0.0003***
(0.0001)

0.0003***
(0.0001)

Conference dummy?

Yes

Yes

Yes

Yes

Yes

Yes

Year fixed effects?

Yes

Yes

Yes

Yes

Yes

Yes

Observations

1,482

1,482

1,482

1,482

1,482

1,482

R2

0.3348

0.3311

0.3326

0.3314

0.3301

0.3289

Adjusted R2

0.2542

0.2501

0.2518

0.2504

0.2489

0.2476

Note:

*p<0.1; ■**p<0.05; ***p<0.01
Standard errors clustered at the team level in parentheses.

Source: Estimation of the model using collected data.

A full regression table including all dummy variables is presented in Table

6 attached in the Appendix.

4.2

Discussion

The results presented in the previous section showed that football perform

ance of Division I FBS teams significantly affects the academic eligibility
and retention rate of their players measured by the Academic Progress Rate
in a positive way. Even though the effects are relatively low, the APR does

not change dramatically from one period to another and thus realistically,

the effects might have more impact than it looks. The low variation is most

likely caused by the set benchmark, which allows the NCAA to impose pen
alties to teams with APR below 930 (or 0.93 before multiplication). This

leads to teams trying to get to the set benchmark at all costs and thus the

majority of the data is situated above this limit value, which reduces the
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possible variation into a few hundredths. This means that we should not
understate the effects and analyse the causes and implications with care.
4.2.1

Team Performance Discussion

Win-loss ratio, as the leading performance variable that measures a team’s

success with the highest precision, showed a positive effect of both over
all season and within-conference variations, despite the effect of conference

games being slightly lower. As I mentioned before, the set number of matches
that should be played in a regular season between all conference members
is 12 with exceptions due to imbalanced numbers in each conference and

high overall number of teams in the Division I. The positive effect might be
caused by high motivation of student-athletes due to rivalries between uni

versities in the same conference, which were naturally formed throughout
the long history of collegiate sports. Other factor is usually closer distances

between universities and thus fans of each team can contribute more towards
the hype and increase the players’ stress to not disappoint even more. If a

team wins a conference match, the psychological effect might cause the team

to feel better with their performance and help them concentrate on the aca
demic side of their lives without any other distractions. On the other hand,
a loss can have much worse effects on the players and the feeling of dis
appointment might reinforce their motivation to improve by increasing the

training frequency, which in turn decreases the time devoted to studying.
However, the regular season is played in the first part of the academic year

and thus the academic results might not be affected that heavily as players
can still improve the results before the end of the year. Similar causes might

be linked to the positive effect of overall winning percentage as players on
this level tend to “live” by the team’s success and the drive to win every

match is immense, which affects the student-athletes’ state of mind. Even
though the previously mentioned rivalries might not be that prominent in

matches against teams from different conferences, the university image and
pride is still on the line. Additionally, the bowl games in the post-season
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are usually the main focus of every participating team clue to high media

attention, sponsor prizes for winners and the fact that these matches are
considered as a reward for good performance during the season, therefore

a bad performance without a bowl participation can negatively shape the
team’s overall feeling. The overall win-loss ratio thus bears higher import

ance as players cannot really bounce back from a losing streak and show

better performance until the start of next season, which might affect their
results in the rest of the academic year or cause them to leave the university
in order to find a better team.

The next two performance indicators with positive effects on academics,
which also account for attractivity factor of a team, are points per game

scored and conceded. Some may argue that teams with high number of
points per game scored are not guaranteed to have better winning percent
ages, however the resulting correlation coefficients between win-loss ratios

and PPG indicate that it is usually true for my data. During a match,
scoring high number of points is the main objective not only for teams on

both sides of the pitch, but also for the visiting spectators and media cov

erage as games with high point counts are considered more interesting and
the players feel better about their performance even despite a loss. On the

other hand, conceding points feels in comparison worse than scoring lower

points due to presumably more responsibilities of defenders towards their

teammates, which might negatively affect their moral and increase a feel

ing of disappointment. Even though American football is a collective sport,
the focus on individual players in the collegiate environment is high due to

possible offers from professional teams and thus the attractivity factor has
potentially more value for student-athletes. Offensive players might care

more about PPG and defenders about OPPG, which in turn affects their

mental state when the results are not according to their expectations and
the underperformance might spill-over to the academic environment due to

higher focus on training and less focus on studying. Participation in a bowl

game during the post-season is considered as a reward for a relatively good
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performance during the regular season, therefore positive psychological ef
fect on the players is not surprising. A bowl game is not only an indicator of

successful season, but also brings a lot of popularity and financial rewards
due to frequent media attention, fans interaction and also TV coverage for

the College Football Playoffs. The increasing number of bowl games is, how

ever, slowly taking away the unique feeling of having the privilege to play
a final game in front of thousands of fans and TV spectators. Still, a bowl

participation is considered a huge success and a life-long memory, which

might improve a player’s abilities to cope with stressful situations and per
form better not only on the pitch, but also on the academic ground. The
last performance indicator with positive effect on academic performance is
the appearance in AP Polls. This variable indicates that public perception

plays an important role for the student-athletes and ranking in the top 20
of all Division I FBS teams is definitely a moral boost, which affects the

players behaviour on and off the pitch.
The positive and significant effects of all football performance indicators
on the academic performance of student-athletes show the increasing im

portance of big-time football in higher education as success improves play
ers’ mental state, which then helps them to achieve better results in the
academic part of their lives. The presented results agree with those of many
recent studies, namely by Mixon and Trevino (2002) and Tucker (2004a),
that there is indeed a positive and significant effect of big-time football and

thus support the “football chicken soup” theory that other non-academic

activities improve the students’ social skills and help them cope with the
university life better as measured by the APR’s main components - eligib

ility and retention rates.
4.2.2

Team Finances Discussion

A team’s financial situation, on the other hand, has no effect on the aca
demic results of their players, which was estimated through total revenues

and total operating costs. It is no secret that to increase their chances of win-
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ning, universities invest millions of dollars into their teams, which reached
such heights that it can be considered an “arms race”. However, there are

many other factors that come hand in hand with spending money for better
players, coaches, stadiums and training facilities. Acquiring talents from

different universities requires an overall functioning implementation of the
players not only into the team, but also into the academics at the new uni

versity. The other factor might be a bad synergy between the players or
the coaching staff, which can cause unexpectedly worse results despite hav

ing immense individual talent. The reported results of operating expenses
having no effect on the academic results thus mean that expenses connected
with operating a university team does not directly affect the student-athletes
in maintaining academic eligibility or making them stay at the university for
the next year. Similarly for total revenues, student-athletes compete mainly

for the opportunity to gain public attention by winning and performing well,
whereas money is usually not as prominent due to the NCAA’s focus on am

ateurism. Therefore, despite many universities having revenues in millions
of dollars, the money is reinvested back into the team for new players or fa

cilities and the players only get small part in the form of scholarships, which

cannot exceed a set level.
Overall, the insignificant effect of a team’s financial situation on their
players’ academic eligibility and retention rates is not surprising as previ

ously shown by Orszag and Israel (2009), who found similar results for the
effect of higher operating expenses on academic quality of the institution.

Despite the fact that higher expenses and revenues might be indicating bet

ter performance in the given season due to generous prizes for winning teams,
some universities might have such a successful marketing and sponsorship

deals that they generate high amounts even in relatively worse seasons. This,
together with the fact that players do not go directly into contact with the
generated money, means that better or worse financial situation of a team

is not indicative of the state of their players’ academic performance.
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4.2.3

Controls Discussion

The most surprising result of my analysis was the fact that obtaining a public
recognition award for having APR in the top 10 % of all Division I FBS teams

in the previous year decreases the team’s APR in the next year by a relatively

large margin. This means that universities do not value this achievement as
highly as some may think and the supposedly positive psychological effect
of good academic performance has actually the opposite effect. Student-

athletes are even more likely to decrease studying after a good year, which
might be caused by a feeling of satisfaction and thus lowering the focus on

academics in the following year. Other explanation might be linked to the
previously mentioned benchmark for the APR, which teams must exceed
in order to not get penalised.

The teams with APR much higher than

needed might assume that they do not have to try as hard to achieve better
academic results, because they are already well above the line. However, the
effect might also be caused by outlier values, which means that the previous

year was just unusually high in comparison to the rest and this might be
completely unrelated to the previously stated issue. Finally, the positive
effect of team size on the APR can be explained by the fact that the players
can cooperate with other teammates and also have more opportunities to

get information regarding some academic subjects from them. Additionally,
more successful teams are more likely to afford more players and thus the
effect might be linked more to the team’s performance than directly to the
academics. Some of the conference dummies also showed significant effects,

which might be connected to different prestige of individual conferences,
where some might have more popular teams and better competition than

others or the institutions have simply better academic quality.
4.3

Robustness Checks

In this subsection of results, I estimate different specifications of the original
model to examine any differences that may occur and affirm that the previ

ously discussed results are robust enough that they can be considered valid
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for my analysis.
4.3.1

Team Finances Check

As previously discussed, the model specification was done through careful

analysis of correlations between individual indicators, which should have led
to accurate results to examine the effect of football performance and financial

indicators on the academic performance of student-athletes. The decision to
include two specific financial indicators - total operating expenses and total
revenues - was made to include one indicator for expenditure and one for
revenues that would minimize their correlation and maximize their potential
effect. Thus, to check whether there are any differences between individual

effects of the remaining financial indicators and those already reported, I
present an additional Table 3 with results of four regressions, which have

the same specifications as the one in the first column of Table 2, however

with each financial indicator in separate regression.
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Table 3: Financial Indicators Check

Academic Progress Rate

(2)

(1)

Overall Ratio

0.0157***
(0.0032)

Total Revenues (in mil. of $)

0.0158***
(0.0032)

(3)

0.0158***
(0.0031)

(4)

0.0158***

(0.0031)

-0.0001
(0.0001)

Total Expenses (in mil. of $)

-0.0001
(0.0002)

Total Operating Expenses (in mil. of $)

-0.0010

(0.0007)

Operating Expenses per Player (in mil. of $)

-0.1343

(0.0841)
Public Recognition Award in Previous Year

Number of Players

-0.0130***

-0.0131***

-0.0128***

-0.0128***

(0.0022)

(0.0022)

(0.0023)

(0.0023)

0.0003***
(0.0001)

0.0003***

(0.0001)

0.0003***
(0.0001)

0.0003***

(0.0001)

Conference dummy?

Yes

Yes

Yes

Yes

Year fixed effects?

Yes

Yes

Yes

Yes

1,482

1,482

1,482

1,482

R2

0.3340

0.3336

0.3347

0.3351

Adjusted R2

0.2539

0.2534

0.2546

0.2552

Observations

Note:

*p<0.1; **p<0.05; ***p<0.01

Standard errors clustered at the team level in parentheses

Source: Estimation of the model using collected data.

The presented results of the regressions with individual effects of each

financial indicator show no differences and thus all financial variables have

negative and insignificant effect on academic performance of players. For
the interpretation of various causes, we can use similar arguments as presen

ted in the previous discussion, which simply state that finances affect the

players mostly indirectly and that there are factors that influence their aca
demic behaviour much more. As for the rest of the independent variables,

their effects remained highly significant and the magnitudes changed ever so

slightly. Overall, I would conclude that the effects of the two financial indic
ators as presented in the original graph were representative of the remaining

and there would be no differences when choosing different combinations.
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4.3.2

Eligibility and Retention Rates

Additionally, the examined dependent variable Academic Progress Rate can

be split into two separate indicators - eligibility rate and retention rate.

Each part therefore implies different results and potentially different effects
of the independent variables as we cannot infer, if for example the posit

ive outcomes of better football performance indicators are caused by more
players staying at the university or performing better academically. To dif
ferentiate between these two components and show possibly different effects

of independent variables, I present two additional tables - Table 4 and Table

5, which include the same indicators and controls as in the original Table 2

and only use eligibility rate and retention rate as dependent variable.
Table 4: APR Components - Eligibility Rate

Eligibility Rate

(1)
Overall Ratio

(2)

(3)

(4)

(5)

(6)

0.0192***

(0.0044)

Conference Ratio

0.0128***

(0.0033)

Points per Game

0.0004***

(0.0001)

Opponent Points per Game

-0.0006***

(0.0002)
0.0066***

Bowl

(0.0017)

AP Poll

0.0062***

(0.0021)
Total Operating Expenses (in mil. of $)

-0.0012

-0.0012

-0.0012

-0.0012

-0.0012

-0.0012

(0.0010)

(0.0010)

(0.0010)

(0.0010)

(0.0010)

(0.0009)

Total Revenues (in mil. of $)

-0.00003

-0.00004

-0.00001

-0.00005

-0.00003

-0.00003

(0.0002)

(0.0002)

(0.0002)

(0.0002)

(0.0002)

(0.0001)

Public Recognition Award in Previous Year

-0.0123***

-0.0115***

-0.0112***

-0.0120***

-0.0111***

-0.0117***

(0.0034)

(0.0033)

(0.0033)

(0.0034)

(0.0033)

Number of Players

0.0002**

(0.0001)

0.0002**
(0.0001)

0.0003**

(0.0001)

0.0003**

(0.0001)

0.0002**

(0.0001)

(0.0044)
0.0002**

(0.0001)

Conference dummy?

Yes

Yes

Yes

Yes

Yes

Yes

Year fixed effects?

Yes

Yes

Yes

Yes

Yes

Yes

1,482

1,482

1,482

1,482

1,482

1,482

R2

0.3413

0.3385

0.3371

0.3401

0.3379

0.3357

Adjusted R2

0.2615

0.2584

0.2568

0.2601

0.2577

0.2552

Observations

Note:

*p<0.1; '**p<0.05; ***p<0.01

Standard errors clustered at the team level in parentheses

Source: Estimation of the model using collected data.

The regressions with eligibility rate as the dependent variable show inter

esting results as most football performance coefficients increased their mag-
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nitude while keeping their high significance level. The only variable that
did not change at all is the PPG indicator, which measured the attractive

ness of a team’s play and thus the effect is the same as for the APR. The
overall win-loss ratio increased by 0.0034 and conference win-loss ratio by

0.0025, which indicates that the effect of winning has even more impact on
the academic component of the APR. The positive psychological effect due
to successful overall season or due to good performance against conference

rivals that spills over to the academic performance prevails and does not

cause the players to rather leave the university in the case of a bad season.
The effect of OPPG on the eligibility rate changed only by 0.0001, which is

nearly identical to the effect on the APR and thus the difference is negligible.
However, the effects of bowl participation and AP Poll appearance increased
by 0.0014 and 0.0007 respectively. Therefore, the players’ mentality seems

to be affected more from the perspective of academic eligibility rather than

from the retention of student-athletes. The effects of financial indicators did

not change at all and thus eligibility rate component is not influenced by a
team’s financial status differently from the APR. The remaining controls, on
the other hand, decreased slightly in magnitude, which could be caused by

higher individual effects of football performance indicators, which explained
the eligibility rate component better than the APR. Overall, the eligibility
rate showed higher effects of football performance, no change for financial

indicators and lower effect of remaining controls.

50

Table 5: APR Components - Retention Rate

Retention Rate

(1)
Overall Ratio

(2)

(3)

(4)

(5)

(6)

0.0149***
(0.0027)
0.0094***

Conference Ratio

(0.0022)

Points per Game

0.0004***
(0.0001)

Opponent Points per Game

—0.0004***

(0.0001)

0.0044***

Bowl

(0.0012)
AP Poll

0.0055*’

(0.0016)
Total Operating Expenses (in mil. of $)

-0.0004

-0.0003

-0.0004

-0.0004

-0.0003

-0.0003

(0.0007)

(0.0006)

(0.0006)

(0.0006)

(0.0007)

(0.0007)

Total Revenues (in mil. of $)

-0.00001

-0.00001

0.00001

-0.00002

-0.00001

-0.00001

(0.0001)

(0.0001)

(0.0001)

(0.0001)

Public Recognition Award in Previous Year

-0.0117***

-0.0111** *

-0.0109***

-0.0113*"

(0.0022)

(0.0022)

(0.0022)

(0.0022)

Number of Players

0.0003***
(0.0001)

0.0003** *
(0.0001)

0.0003***
(0.0001)

0.0003*"
(0.0001)

(0.0001)

-0.0107*"'*
(0.0022)
0.0003”'*

(0.0001)

(0.0001)

-0.0114***
(0.0032)

0.0003***
(0.0001)

Conference dummy?

Yes

Yes

Yes

Yes

Yes

Yes

Year fixed effects?

Yes

Yes

Yes

Yes

Yes

Yes

Observations

1,482

1,482

1,482

1,482

1,482

1,482

R2

0.2347

0.2300

0.2336

0.2293

0.2281

0.2290

Adjusted R2

0.1420

0.1368

0.1408

0.1359

0.1346

0.1356

Note:

*p<0.1:; **p<0.05; ***p<0.01
Standard errors clustered at the team level in parentheses
Source: Estimation of the model using collected data.

For the retention rate component, the effects again kept their signs and
significances, however mostly decreased in magnitude. In fact, the change

in coefficients was in the opposite direction than for the eligibility rate with

few exceptions. As for the performance indicators, the overall and conference

win-loss ratios both decreased by 0.0009, which is not as significant as for the
eligibility rate component. Again, the PPG did not change at all and OPPG
changed only ever so slightly. Additionally, the effect of AP Poll appearance

on retention rate component does not differ from the effect on APR. The
only other significant change was for the bowl participation variable, whose

effect decreased by 0.0008, which is again not as big of a difference as for
the eligibility rate component. As for the remaining variables, the financial
indicators still remained unchanged, the coefficient of public award dummy
slightly decreased and the effect of team size did not change at all.

The presented results of football performance and financial effects on
51

individual components of the APR showed that there is only a slight dif
ference in the magnitude of the coefficients, but overall significances and

signs remained the same for both the eligibility rate and retention rate. The
positive change of coefficients in the eligibility rate regression and negative

change in the retention rate regression imply that relatively worse perform
ance on the pitch affects mainly the student-athletes’ academic results and

does not cause only a change in the retention rates by increasing the number
of students that leave the institution in order to find another university with

better performing football team.
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Conclusion
The aim of my thesis is to examine the effect of football performance on

academic results of student-athletes competing at the highest level in the
Division I FBS, which includes only the top football university teams under

the supervision of the NCAA. My analysis is the first to examine the effects
by using large panel dataset including 114 universities over 13 years. This

allowed me to account for yearly changes in comparison to previous studies
as I used the APR indicator that is reported every year, whereas most of the

previous papers used the six-year graduation rate. Additionally, by includ
ing 6 different performance indicators, 4 different financial indicators and
additional controls, the estimated model reported robust results of football

performance effects to a degree that no other previous studies were able to

achieve. Together with using the newest data available, I obtained results
that can be considered as representative of the constantly changing situation

among the top teams in the collegiate football.

By analysing individual performance indicators, I found a positive and
significant effects of win-loss ratios, points per game scored (with points

per game conceded having negative and significant effect), bowl particip
ation and AP Poll appearance on the academic performance measured by

the APR indicator. These results imply that performance on the pitch af

fects the performance of student-athletes also on the academic ground, which

might be caused by prevailing psychological effect that increases the players’
socializing activities and improves their focus on academics after experien

cing a relatively successful season. Comparing the results to the previous

literature, this thesis found similar results of significant and positive effects
of football performance as those of Mixon and Trevino (2002) and Tucker

(2004a), who used similar approaches in their analyses.

Additionally, each of the four included financial indicators showed no
effect on the academic performance of student-athletes, which is most likely

caused by the fact that players are only given set amounts in scholarship
grants and thus they do not go into direct contact with finances as a whole.
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Teams usually reinvest the revenues back into the infrastructure to acquire

new talents, coaching staff or training equipment in order to have higher
chance of winning in the next season. This implies that finances are only

means in the “arms race” that contribute to players through higher chance
of winning. My findings thus support the hypothesis that financial situation
of football teams does not affect the academic quality of their institutions,

which was partly examined by Orszag and Israel (2009) with similar results.
Finally, I found no evidence that the presented effects are caused by more

players staying at the university rather than better academic results, which
was tested by using the eligibility and retention rates components separately

as dependent variables instead of the APR. Surprisingly, the estimated ef

fects were even higher for academic eligibility than for the APR indicator.
Overall, the positive effect of football performance on academic results
of student-athletes is not that surprising due to the increasing popularity of

the sport in the US and, even though, a bad season can negatively impact
the players’ attitude towards studying, the NCAA’s resolve to improve the

academic situation in the collegiate sports ensures that the effect is minimal.
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Appendix
Table 6: Big-time Football Effects - Full Table

(4)

(3)

(2)

(1)

(6)

(5)

0.0158"* (0.0031)
1.0103— (0.0025)

0.0004*** (0.0001)

PPG
OPPG
Bowl
AP Poll
Total Operating Expenses (in mil. of $)
Total Revenues (in mil of $)
Public Recognition Award in Previous Year
Players
CONFACC (Atlantic)
CONFACC (Coastal)
CONFAmerican
CONFAmerican (East)
CONFAmerican (West)
CONFBig 12
CONFBig 12 (North)
CONFBig 12 (South)
CONFBig East
CONFBig Ten
CONFBig Ten (East)
CONFBig Ten (Leaders)
CONFBig Ten (Legends)
CONFBig Ten (West)
CONFCUSA
CONFCUSA (East)
CONFCUSA (West)
CONFInd
CONFMAC (East)
CONFMAC (West)
CONFMWC
CONFMWC (Mountain)
CONFMWC (West)
CONFPac-lO
CONFPac-12 (North)
CONFPac-12 (South)
CONFSEC (East)
CONFSEC (West)
CONFSun Belt
CONFWAC
Year2005
Year20O6
Year2007
Year2008
Year2009
Year2010
Year2011
Year2012
Year2013
Year2014
Year2O15

-0.0005"* (0.0001)

0.0052— (0.0013)
-0.0008 (0.0007)
-0.00005 (0.0001)
-0.0122— (0.0023)
0.0003— (0.0001)
-0.0246— (0.0085)
-0.0219— (0.0078)
-0.0182" (0.0091)
-0.0150* (0.0089)
-0.0194* (0.0117)
-0.0456— (0.0105)
-0.0491— (0.0110)
-0.0395— (0.0114)
-0.0245" (0.0096)
-0.0490— (0.0107)
-0.0472— (0.0098)
-0.0446— (0.0115)
-0.0368— (0.0104)
-0.0356— (0.0108)
0.0057 (0.0116)
-0.0106 (0.0099)
-0.0122 (0.0115)
-0.0492" (0.0237)
-0.0261* (0.0138)
-0.0080 (0.0141)
-0.0222 (0.0144)
-0.0185 (0.0134)
-0.0195 (0.0143)
-0.0329" (0.0152)
-0.0360" (0.0162)
-0.0313" (0.0144)
-0.0443— (0.0111)
-0.0280" (0.0115)
-0.0119 (0.0127)
-0.0166 (0.0130)
0.0054* (0.0032)
0.0138— (0.0036)
0.0183— (0.0034)
0.0268— (0.0038)
0.0286— (0.0038)
0.0256— (0.0037)
0.0296— (0.0043)
0.0336— (0.0042)
0.0410— (0.0043)
0.0439— (0.0041)
0.0447— (0.0046)
0.0464— (0.0046)

-0.0009 (0.0007)
-0.00005 (0.0001)
—0.0128*” (0.0023)
0.0003*" (0.0001)
—0.0240*** (0.0086)
—0.0216*** (0.0080)
-0.0170* (0.0092)
-0.0141 (0.0090)
-0.0200* (0.0118)
—0.0439*** (0.0104)
—0.0485*** (0.0109)
—0.0382*** (0.0113)
—0.0246** (0.0098)
—0.0485*** (0.0108)
—0.0465*** (0.0099)
—0.0433*** (0.0115)
-0.0361*** (0.0104)
—0.0343*** (0.0108)
0.0066 (0.0117)
-0.0094 (0.0100)
-0.0115 (0.0116)
—0.0496** (0.0221)
-0.0252* (0.0133)
-0.0095 (0.0134)
-0.0202 (0.0140)
-0.0165 (0.0131)
-0.0179 (0.0141)
—0.0315** (0.0150)
-0.0348** (0.0160)
—0.0297** (0.0143)
—0.0428*** (0.0109)
—0.0282** (0.0116)
-0.0109 (0.0127)
-0.0160 (0.0130)
0.0053 (0.0032)
0.0136*** (0.0036)
0.0182*“ (0.0034)
0.0266*" (0.0038)
0.0283*** (0.0038)
0.0255*** (0.0037)
0.0292*" (0.0043)
0.0332*** (0.0041)
0.0408*** (0.0043)
0.0435*** (0.0040)
0.0443*** (0.0045)
0.0461*** (0.0046)

Year2016

-0.0009 (0.0007)
-0.00002 (0.0001)

-0.0009 (0.0007)
-0.0001 (0.0001)

-0.0008 (0.0007)
-0.00005 (0.0001)

-0.0120"* (0.0022)

-0.0125— (0.0023)
0.0003— (0.0001)
-0.0233— (0.0086)
-0.0207" (0.0084)
-0.0174* (0.0094)
-0.0141 (0.0090)
-0.0165 (0.0121)
-0.0438— (0.0105)
-0.0484— (0.0109)
-0.0392— (0.0114)
-0.0242" (0.0098)
-0.0465— (0.0107)
-0.0451— (0.0100)
-0.0417— (0.0114)
-0.0353— (0.0104)
-0.0332— (0.0108)
0.0096 (0.0120)
-0.0074 (0.0101)
-0.0092 (0.0118)
-0.0483" (0.0213)
-0.0258* (0.0137)
-0.0076 (0.0139)
-0.0193 (0.0138)
-0.0143 (0.0130)
-0.0170 (0.0141)
-0.0333" (0.0148)
-0.0359" (0.0158)
-0.0298" (0.0139)
-0.0446— (0.0110)
-0.0286" (0.0116)
-0.0083 (0.0129)
-0.0135 (0.0130)
0.0054* (0.0032)
0.0126— (0.0037)
0.0190— (0.0034)
0.0269— (0.0038)
0.0285— (0.0038)
0.0261— (0.0038)
0.0298— (0.0043)
0.0344— (0.0042)
0.0421— (0.0043)
0.0447— (0.0041)
0.0455— (0.0046)
0.0476— (0.0046)

-0.0118*" (0.0022)

0.0003— (0.0001)
-0.0247"* (0.0087)
-0.0224"* (0.0079)
-0.0170* (0.0093)
-0.0147 (0.0092)

-0.0214* (0.0119)

-0.0459"* (0.0107)
-0.0498"* (0.0113)
-0.0390"* (0.0115)
-0.0247" (0.0099)
-0.0503"* (0.0111)
-0.0484"* (0.0101)
-0.0461"* (0.0117)
-0.0370"* (0.0107)
-0.0352"* (0.0111)

0.0046 (0.0118)
-0.0102 (0.0101)
-0.0126 (0.0117)

-0.0504" (0.0225)
-0.0251* (0.0145)
-0.0127 (0.0146)
-0.0205 (0.0144)
-0.0180 (0.0135)
-0.0180 (0.0143)
-0.0318" (0.0157)

-0.0357" (0.0166)
-0.0314" (0.0151)
-0.0433"* (0.0113)

-0.0291" (0.0118)
-0.0117 (0.0127)
-0.0169 (0.0132)
0.0052 (0.0032)
0.0145"* (0.0036)
0.0173"* (0.0035)
0.0263*" (0.0038)
0.0281"* (0.0038)
0.0248"* (0.0038)
0.0286"* (0.0043)
0.0321"* (0.0042)
0.0395"* (0.0043)
0.0422"* (0.0041)
0.0430"* (0.0046)
0.0444"* (0.0046)

0.0055™ (0.0016)
-0.0008 (0.0007)
-0.00004 (0.0001)
-0.0124*“ (0.0033)
0.0003*“ (0.0001)
—0.0239** (0.0098)
-0.0223*" (0.0085)
-0.0165 (0.0126)
-0.0140 (0.0132)
-0.0174 (0.0149)
-0.0470*" (0.0138)
-0.0502*" (0.0143)
-0.0402*" (0.0147)
—0.0247** (0.0108)
-0.0508*" (0.0158)
-0.0482*" (0.0155)
-0.0464*“ (0.0166)
—0.0384** (0.0161)
—0.0362** (0.0162)
0.0072 (0.0136)
-0.0070 (0.0133)
-0.0088 (0.0135)
-0.0516*“ (0.0152)
-0.0229 (0.0153)
-0.0087 (0.0270)
-0.0205 (0.0139)
-0.0159 (0.0147)
-0.0179 (0.0144)
—0.0338** (0.0168)
—0.0369** (0.0175)
—0.0332** (0.0157)
-0.0451" (0.0188)
-0.0300 (0.0191)
-0.0088 (0.0139)
-0.0149 (0.0138)
0.0051* (0.0030)
0.0137*“ (0.0030)
0.0179*" (0.0031)
0.0262*“ (0.0031)
0.0283*“ (0.0031)
0.0253*" (0.0031)
0.0295*" (0.0033)
0.0334*“ (0.0034)
0.0412*" (0.0037)
0.0436*“ (0.0038)
0.0444*“ (0.0039)
0.0460*" (0.0040)

0.0003*“ (0.0001)
-0.0253*“ (0.0083)
-0.0216*“ (0.0078)
-0.0176* (0.0091)
-0.0154* (0.0086)
-0.0194 (0.0119)
-0.0470*" (0.0104)
-0.0499— (0.0109)
-0.0409*" (0.0112)
-0.0251*“ (0.0095)
-0.0504*" (0.0108)
-0.0487*“ (0.0098)
-0.0458*" (0.0112)
-0.0385*" (0.0103)
-0.0365*" (0.0107)
0.0064 (0.0118)
-0.0094 (0.0100)
-0.0114 (0.0116)
—0.0527** (0.0228)
-0.0266* (0.0149)
-0.0098 (0.0152)
-0.0212 (0.0142)
-0.0177 (0.0133)
-0.0187 (0.0142)
—0.0326** (0.0151)
—0.0359" (0.0161)
—0.0316** (0.0143)
-0.0438*" (0.0109)
-0.0300*" (0.0114)
-0.0106 (0.0126)
-0.0157 (0.0131)
0.0053 (0.0033)
0.0133*" (0.0036)
0.0180*“ (0.0035)
0.0264*“ (0.0038)
0.0282*“ (0.0038)
0.0251*“ (0.0038)
0.0289*“ (0.0043)
0.0333*“ (0.0042)
0.0408*“ (0.0043)
0.0432*“ (0.0041)
0.0439*“ (0.0045)
0.0457*“ (0.0046)

Observations
R2

Adjusted R2
Nate:

Table 7: Correlation Matrix with Coefficients

Overall Ratio

Conference Ratio

Bowl

AP Poll

PPG

OPPG

OEPP

TOE

TE

TR

Overall Ratio

1

0.869

0.730

0.659

0.740

-0.705

0.397

0.420

0.375

0.365

Conference Ratio

0.869

1

0.634

0.489

0.653

-0.571

0.241

0.260

0.174

0.164

Bowl

0.730

0.634

1

0.494

0.546

-0.503

0.322

0.346

0.304

0.310

AP Poll

0.659

0.489

0.494

1

0.511

-0.512

0.477

0.503

0.531

0.506

PPG

0.740

0.653

0.546

0.511

1

-0.245

0.319

0.343

0.290

0.296

OPPG

-0.705

-0.571

-0.503

-0.512

-0.245

1

-0.324

-0.337

-0.344

-0.328

OEPP

0.397

0.241

0.322

0.477

0.319

-0.324

1

0.988

0.689

0.784

TOE

0.420

0.260

0.346

0.503

0.343

-0.337

0.988

1

0.730

0.817

TE

0.375

0.174

0.304

0.531

0.290

-0.344

0.689

0.730

1

0.877

TR

0.365

0.164

0.310

0.506

0.296

-0.328

0.784

0.817

0.877

1

Source: Own calculations using collected data.
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