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Annual growth in athletic expenditure, among National Collegiate Athletic Associ-
ation (NCAA) Division I colleges and universities, exceeds that of all other educa-
tional expenditure by as much as 2.3% (Fulks, 2015). With yearly, nominal, athletic
expenditure growth rates as high as 20%, now 10% of all NCAA Division I schools
spend over US$100 million on athletic programs each year (Berkowitz et al., 2016).
During the 2014-2015 academic year, the University of Texas topped the category
with athletic expenditures totaling $173 million. In the same year, Ohio State Uni-
versity spent $154 million and the University of Michigan spent $151 million
(Berkowitz et al., 2016).

NCAA program officials, coaches, athletic directors, and university presidents
justify the large athletic expenditures, insisting that spending leads to athletic suc-
cess which in turn leads to institutional benefits (Suggs, 2003). The results of many
studies support the claim that athletic program success may lead to institutional
benefits such as enhanced national profiles (Smith, 2008), generated athletic revenue
(Litan, Orszag, & Orszag, 2003; Orszag & Orszag, 2005; Zimbalist, 1999), increased
quality of student applicants (Anderson, 2012; Osborne, 2004; Pope & Pope, 2008),
increased retention rates (Terry, Macy, Cooley, & Peterson, 2014), and increased
alumni donations (Anderson, 2012; Baade & Sundberg, 1996; Humphreys &
Mondello, 2007; Stinson & Howard, 2008; Sigelman & Bookheimer, 1983; Turner,
Meserve, & Bowen, 2001). However, authors who investigate the primary claim that
growth in expenditure leads to increased athletic success have found conflicting
results (Jones, 2013; Katz, Pfleegor, Schaeperkoetter, & Bass, 2015; Lawrence &
Li, 2007; Lawrence, Li, Regas, & Kander, 2012; Litan et al., 2003; Orszag & Israel,
2009; Orszag & Orszag, 2005; Sparvero & Warner, 2013).

Early studies involve the investigation of the impacts of football and men’s
basketball team expenditures on measures of team success. Litan, Orszag, and
Orszag (2003) study over 100 NCAA Division I institutions, apply institutional and
yearly, fixed effects regression analysis to panel data from 1993 to 2001, and find no
significant relationships between expenditure and team performance for either of the
two sport programs. Similar results are found by Orszag and Orszag (2005) who
study these relationships among NCAA Division II colleges and universities. Using
more recent data, Orszag and Israel (2009) study only Football Bowl Subdivision
(FBS) schools and a subset of NCAA Division I institutions. With a differentiated
approach and restricted set of schools, the authors find that football team expenditure
positively and significantly impacts football team winning percentages and the
probability that teams are named to the Associated Press Top 25 poll. Conversely,
their results for men’s basketball analysis suggest that there is no statistically,
significant relationship between men’s basketball expenditure and related measures
of team success.

While these authors focus on the most profitable collegiate sports, they fail to
investigate relationships between all other program expenditures and respective
measurements of team success. Noted above, profitability is only one possible
benefit of athletic performance. Success among other sport programs could lead
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to alternative benefits such as increased applications or retention rates. As
expenditures across many sport programs begin to expand at rapid rates (Spar-
vero & Warner, 2013), recent studies involve more comprehensive analyses.
Authors now examine impacts of total athletic program expenditure on overall
athletic program success.

In each study, the National Association of Collegiate Directors of Athletics
(NACDA) Directors’ Cup competition score is used to measure overall program
performance. The NACDA Directors” Cup competition awards points to each
institution for its sponsored sports in which the institution’s team achieves a
certain level of success.' The points earned by all of the institution’s qualifying
teams are then aggregated into one Directors’ Cup score for each institution.”
Steinbach (2006) argues that athletic directors who distribute their financial
resources across many men’s and women’s sport programs will score highest
within the Directors’ Cup competition.

Lawrence, Li, Regas, and Kander (2012) conduct one of the first studies that uses
the NACDA Directors’ Cup point system as a measurement of overall athletic
program success. The authors examine 400 NCAA Division I, II, III, and National
Association of Intercollegiate Athletics (NAIA) schools during the 2006-2007 aca-
demic year. Findings suggest that athletic expenditure significantly and positively
impacts Directors’ Cup scores for only NAIA schools. Sparvero and Warner (2013)
explore the same relationship among both Division I and III institutions for 2,
nonconsecutive years: 2002-2003 and 2010-2011. Their results show a much stron-
ger impact of expenditure on points among Division I schools. These results are
similar to those found by Katz, Pfleegor, Schaeperkoetter, and Bass (2015) who
examines the relationship among only Division III schools.

Jones (2013) also adds to the analysis of Lawrence et al. (2012) and employs a
panel data method of institutional and yearly, fixed effects regression analysis over 4
consecutive academic years. Controlling for differences in football subdivision with
interaction terms, the author finds that athletic program expenditure has a significant
and positive impact on Directors’ Cup points for FBS schools but not for non-FBS
schools. Jones is also the only author to acknowledge the potential endogeneity of
expenditure within athletic performance models. The author uses undergraduate
enrollment and institutional assets as potential instrumental variables, but results
of a Hausman test suggest that a one-equation model accurately represents expen-
diture as exogenous. However, theoretically, these two factors could be linked to
athletic performance. Schools with larger enrollments may enjoy higher probabil-
ities of having good athletes among their student populations. Higher enrollments
might also lead to larger assets that could provide student athletes with more support
on and off the field. These associations diminish the reliability of the Hausman test.

Beyond failing to account for endogeneity in the regression analysis, authors of
previous studies may reduce the reliability, effectiveness, and applicability of their
results by employing methodologies that fully aggregate measurements of expen-
diture and performance. Expenditure across men’s and women’s aggregate and
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individual sport programs may impact their respective measurements of success
differently. If the goal of the analysis is to be able to advise athletic directors
on more effective allocations of expenditure, further analysis is needed for all
sport programs.

While athletic directors may have diverse objectives for their athletic programs,
such as generating revenue or increasing applications, this study examines the
impact of athletic expenditure on athletic performance. This approach is taken
since performance is likely the intermediary needed for athletic programs to
achieve any other institutional goal, as suggested by previous studies (Anderson,
2012; Baade & Sundberg, 1996; Humphreys & Mondello, 2007; Litan et al., 2003;
Orszag & Orszag, 2005; Osborne, 2004; Pope & Pope, 2008; Sigelman & Book-
heimer, 1983; Stinson & Howard, 2008; Terry et al., 2014; Turner et al., 2001;
Zimbalist, 1999). In this study, athletic performance is measured by the points
earned by an institution in the annual NACDA Director’s Cup competition.
Regression analysis is conducted at the aggregate, relative division, relative con-
ference, and individual sport levels to measure differential impacts of expenditure
throughout athletic programs. Dynamic panel data estimation techniques are used
throughout the study to account for any potential endogeneity in the regression
models and provide robust and reliable results.

Together, results of the dynamic panel data regression analyses indicate that
although expenditure significantly and positively impacts Directors’ Cup points,
levels of expenditure have varying impacts on these points across aggregate and
individual sport programs. Relative division, relative conference, and sport-level
analyses also suggest that there may be more effective distributions of athletic
funds which could increase an institution’s success within the NACDA Directors’
Cup competition.

Data Description and Preliminary Analysis

Data used to explore differential impacts of athletic expenditure on athletic success
were collected for 310 NCAA Division I schools, for 8 consecutive academic years,
from 2006-2007 to 2013-2014.> The measurement of overall athletic program suc-
cess was extracted from the NACDA Directors’ Cup previous standings archive
(NACDA, 2016). As stated, the NACDA Directors’ Cup competition awards points
to institutions based on each of their sponsored sport teams’ seasonal performances.
In each sport category, teams earn between 0 and 100 points. Teams that win their
respective NCAA tournament championship earn their school 100 points toward the
overall Directors’ Cup score. Teams that fail to reach a certain performance thresh-
old may earn their schools 0 points for those sport categories. All points are aggre-
gated into one overall score.*

Stanford University has consistently finished the competition with the highest
point totals, earning 1,482 in the 2013-2014 academic year, 1,261.25 in the 2012-
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2013 academic year, and 1,448.25 in the 2011-2012 academic year. Although these
scores suggest high team achievements in many sports, the Directors’ Cup score may
not accurately reflect the true athletic performance of every team. Schools are only
able to score points in 10 men’s and 10 women’s sport categories each year. In the
2013-2014 academic year, although Stanford sponsored women’s golf, women’s
lacrosse, men’s tennis, and men’s track and field, these teams were not able to
contribute any points toward their school’s overall Directors’ Cup score. This is
because at least 10 additional women’s and 10 additional men’s teams had earned
the school higher points in other categories. In this study, the Directors’ Cup score is
adjusted to allow the performance of all sponsored teams to factor into the institu-
tion’s measurement of total Directors’ Cup points, regardless of the number of
contributing teams.’ This measurement is used as the primary dependent variable
in the analysis and is denoted, DirectorsCupTotal.

It should also be noted that while all teams that finish first in the overall division
earn 100 points in their sport category, teams that finish in the same lower positions
across different sport categories may not earn the same number of points. For
example, a men’s basketball team which finishes fifth overall earns 73 points, while
awomen’s ice hockey team that finishes fifth only earns 25 points. These differences
are due to the number of total competitors in each sport category. Theoretically, it
might be easier to finish fifth when competing against 50 teams rather than com-
peting against 300 teams. This assumption is embedded in the scoring system. These
differences in scoring provide additional motivation for examining the impacts of
expenditure at both the individual sport and aggregate program levels.

Table 1 presents the average, adjusted Directors’ Cup points for all schools within
the data set. The metric is calculated for the full, men’s, and women’s aggregate
programs. It is then broken down by each individual sport. Seventeen men’s and 17
women’s sports are included in the adjusted Directors’ Cup score.® On average,
schools earn a total of about 228 points each year. The points are evenly distributed
among men’s and women’s sport categories. At the individual sport level, the
averages provide information pertaining to the popularity of the sport. When a
school does not participate in a sport, the school earns 0 points in that category.
When many schools do not participate in the same sport, the sample average is
driven down. Men’s volleyball and women’s ice hockey are the two least popular
sports sponsored by NCAA Division I institutions.

Total athletic program expenditure was extracted from the Equity in Athletic
Data Analysis Cutting Tool (EADA) that is published each year by the U.S. Depart-
ment of Education (2016). The tool provides detailed information on total team
expenditures for all athletic teams sponsored by each of the 310 schools. The aggre-
gate athletic expenditure is then calculated by adding all expenditures for each team.
However, many sports in the EADA data set are not counted in the Directors’ Cup
competition. These sports include archery, badminton, beach volleyball, diving,
equestrian, rodeo, sailing, squash, synchronized swimming, table tennis, team hand-
ball, and weight lifting. Therefore, the aggregate expenditure must also be adjusted
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to include only team expenditures of sports included in the Directors’ Cup compe-
tition.” The aggregate, athletic program expenditure is denoted, ExpenditureTotal,
and is adjusted for inflation in all years.

The two main data sources, combined with College Results Online (The Educa-
tion Trust, 2016), also provide information on a number of control factors for each
institution. These include the number of sponsored sport teams that are able to
contribute to the overall Directors’ Cup score, the number of student athletes parti-
cipating in these sports, total undergraduate enrollment, in-state tuition and fees, and
the school’s acceptance rate. The number of teams, number of athletes, and total
enrollment are also collected as men’s and women’s aggregate statistics, and the
number of athletes is collected for each individual sport program as well. Tuition is
also adjusted for inflation.

Table 2 presents detailed descriptions and summary statistics for each aggregate
factor. A large range of values is observed for the Directors’ Cup total points and the
total expenditures. The largest point total is 1,781.5. This is the statistic for Stanford
University in the 2013-2014 competition but is now higher than the previously stated
1,482 due to the adjustment that allows all teams to contribute to the total score. In
regard to expenditure, on average, schools spend about $20 million on total athletic
expenditure, with nearly 70% of overall expenditure distributed to men’s programs.

Table 3 presents average aggregate and individual sport program expenditures.
This table also presents the percentage change in expenditure, at each level, between
the first and second half of the studied time period. These statistics suggest that real,
total athletic program expenditure has increased by 16.85% over the studied period.
Men’s aggregate program expenditure has increased by 17.46% and women’s has
increased by 15.72%, which is a smaller percentage of a smaller level. The men’s
sport program with the highest average expenditure is football within the IA divi-
sion. IA football team expenditure is nearly 5 times that of the next two highest team
expenditures: men’s basketball and IAA football. On the women’s side, basketball is
the sport program with the highest expenditure followed closely by ice hockey.

Here, it is evident that the trend of schools spending more on men’s programs
than women’s programs does not translate to the individual sport level for all sport
programs with both men’s and women’s teams (i.e., basketball, baseball/softball,
cross country, golf, gymnastics, ice hockey, lacrosse, soccer, swimming, tennis,
track and field spring, track and field winter, volleyball, and water polo). In fact,
10 of the 14 programs with women’s and men’s teams have higher expenditures for
the women’s teams. This effect is masked in the aggregate by large expenditures on
football, men’s basketball, men’s ice hockey, and men’s lacrosse. Moreover, 9 of
these 10 sport programs have experienced larger percentage increases in the men’s
expenditures, suggesting that these expenditures may eventually catch up and sur-
pass the expenditures of the women’s programs in these categories.

Finally, the primary conference affiliation was collected for each of the schools in
each year.® The teams in the data set represent all 34 of the NCAA Division I athletic
conferences.” Table 4 presents the average, aggregate program expenditures and
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average, total Directors’ Cup scores for schools in each conference. The Pac-12
leads the nation in Directors” Cup points throughout the time of the study.'® Schools
affiliated with the Pac-12 conference include Stanford University, the University of
California, Los Angeles (UCLA), and the University of Southern California. These
three schools have won the most NCAA Division I championships of all schools
within the division.

These statistics show that the five conferences with the highest average expen-
ditures are also the five conferences with the highest average Directors’ Cup points.
Schools within these conferences earn an average of 666.36 points, while the schools
in the five conferences with the lowest expenditures earn only 47.2 points, on
average. With expenditures less than 16% of those schools in the five highest
expenditure conferences, these schools earn less than 8% of the respective Directors’
Cup points.

Empirical Specifications

Preliminary analysis of the data motives the use of a series of dynamic panel data
regression models to fully investigate the impact of expenditure on Directors’ Cup
points throughout athletic programs. The base model, Model 1, is presented in
Equation 1 with a specification which allows for the estimation of the impact of
total expenditure on total Directors’ Cup points.

Model I: Full Athletic Program Specification

K T
Pir = Bo + B1Pis—1 + BoIn Ey + Zk:l Brxwir + thz Dy + €. (1)

Here, DirectorsCupTotal for school i in year ¢ is represented by P;. Directors’
Cup total points are assumed to be persistent over time and influenced by the
school’s past year’s score, P;, ;, since past performance may attract better
athletes in following years. Theoretically, expenditure may be unbounded, while
the maximum number of points is fixed at 3,400 (teams at a particular school
would need to finish first in all 34 sport categories to earn 3,400 Directors’ Cup
points in 1 year). Therefore, ExpenditureTotal of school 7 in year ¢ is represented
by E;; and is log transformed. And, x;; represents the value of the kth control
variable for school i in year ¢. The control variables are TeamsTotal, Athletes-
Total, EnrollmentTotal, Tuition, and Admission. Time dummy variables, D;, are
also included to capture time, fixed effects that impact all schools similarly over
time, such as changes in NCAA rules and regulations.'' Finally, ¢;, represents
the error term.

Due to the differences across expenditures and potential Directors’ Cup scoring at
the aggregate and individuals sport levels, Model 1 is adapted to allow for analysis of
men’s and women’s aggregate and individual sport programs with all corresponding
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explanatory variables in each specification. Equations 2, 3, 4, and 5 present speci-
fications of Model 1 for analysis of men’s aggregate, women’s aggregate, men’s
individual sport, and women’s individual sport programs, respectively.

Model |: Men’s Aggregate Program Specification

K T
Pl = Bo+ BiPiit + B Eiy + Y Bk + Y uDi+ g (2)

Here, P, represents DirectorsCupMens, In E; , represents the log of Expenditure-
Mens, and xy;,, represents the men’s specific statistic for the kth control variable:
TeamsMens, AthletesMen, EnrollmentMen, Tuition, and Admission.

Model |: Women’s Program Specification

K T
Piy = Bo + B1Pis-1 + BInEj, + Zk:1 By + thz uD; + &0 (3)

Similarly, P; ; represents DirectorsCupWomens and In E; , represents the log of the
ExpenditureWomens, while control variables include TeamsWomens, Athletes-
Women, EnrollmentWomen, Tuition, and Admission.

Model I: Men’s Specific Sport Specification

K T
Plis,y = Bo + B1Pis, .01 + BoIn Ejg, , + Zk:l BrXis, + Zz:z ©D: + i, (4)

For individual sport program analysis, Pj,; represents Directors’ Cup points for
school i’s, men’s sport s’s team, in year ¢, and In Ej,, , represents the log of expen-
diture spent by school i on men’s sport s in year . Control variables include Teams-
Mens, the number of male athletes participating in sport s, EnrollmentMen, Tuition,
and Admission. This specification is run for all 17 men’s sports separately.

Model |: Women’s Specific Sport Specification

K T
P(iswt) = BO + BlPiAvafl + lenE[Sw[ + Zk:l kakjswt + thz TtDI + 8l'Swl‘ (5)

Finally, Pj,,; represents the Directors’ Cup points for school i’s, women’s sport s’s
team, and In Ej; , represents the log of the expenditure spent by school i on women’s
sport 5. Control variables include TeamsWomens, number of female athletes parti-
cipating in sport s, EnrollmentWomen, Tuition, and Admission. This specification is
run for each of the 17 women’s sports separately.

While Model 1 allows for the investigation of the relationship between expen-
diture and Directors’ Cup points, it does not take into consideration the expendi-
ture of all other schools in the division. Theoretically, if all schools increase
expenditure by the same percentage, there should be no change in the outcome
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of the Directors’ Cup competition. Therefore, to better capture the impact of the
expenditure of one school, the model must fully control for the expenditure of all
other schools. Model 2 allows for the investigation of the relationship between
relative expenditure and relative Directors’ Cup points, at the entire division level.
The specification of Model 2, which allows for the analysis of the impact of
relative division, total expenditure on relative division, and overall Directors’ Cup
points, is presented in Equation 6.

Model 2: Full Athletic Program Specification

K T
dP; = Bo + B1dPi.r—1 + Bszir + Zk:l Bkdxkit + Zz:z D, + €. (6)

Here, dP;, is calculated by dividing school i’s, DirectorsCupTotal in year ¢, by the
average of the DirectorsCupTotal earned by all schools within the data set in the
same year. Expenditure is no longer log transformed and dE;, is calculated by
dividing school i’s, ExpenditureTotal in year #, by the average of the Expenditure-
Total of all schools within the data set in year ¢. Variables represented by dx;;, are the
same as those represented by x;;, in Model 1 but are calculated in relative division
terms. Model 2 is also adapted to allow for the analysis of all men’s and women’s
aggregate and individual sport programs. The preface Div is attached to all variables
in the regression tables to indicate that variables are calculated as relative division
factors. Implications of the results of Model 2 should be similar to those of the
results of Model 1 and provide a robustness checks on the base model.

Although Model 2 captures the impact of relative division expenditure on relative
division Directors’ Cup points, it does not fully examine this relationship at the
conference level. Conference-level analysis is necessary for a more comprehensive
understanding of the relationship between expenditure and Directors’ Cup points.
First, schools must do well in their own conference to move on to the post season
where most points are earned in the competition. Second, some athletic directors at
small schools, or schools which are new to the division, may be most concerned with
success within their own conference.

Model 3 controls for conference affiliation and provides a means for the analysis
of the impact of relative conference expenditure on relative conference Directors’
Cup points. The specification of Model 3, which allows for the analysis of the impact
of relative conference, total expenditure on relative conference, and overall Direc-
tors’ Cup points, is presented in Equation 7.

Model 3: Full Athletic Program Specification

K T
cPy = Bo + B]CPi,tfl + BzCEir + Zk:l Bkcxkit + Zr:z D, + €. (7)

Here, cP;, is calculated by dividing school i’s, DirectorsCupTotal in year ¢, by the
average of the DirectorsCupTotal earned by all schools within school i’s conference
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in the same year. Relative conference expenditure, cE;, is also calculated by divid-
ing school i’s, ExpenditureTotal in year #, by the average of the ExpenditureTotal of
all schools within school i’s conference in year ¢. Variables represented by cxy;, are
the same as those represented by x;; in Model 1 but are calculated in relative
conference terms. Model 3 is also adapted to allow for the analysis of all men’s and
women’s aggregate and individual sport programs. The preface Conf is attached to
all variables in the regression tables to indicate that variables are calculated as
relative conference factors.

Estimation Procedure: Dynamic Panel Data Regression

Estimating Models 1, 2, and 3, under any specification, with traditional institu-
tional, fixed effects, panel regression techniques will cause biased results (Rood-
man, 2006). The institutional, fixed effects may be correlated with other
explanatory variables, and the lagged dependent variable exhibits correlation with
the error term. Additionally, each of the explanatory variables, except for the time
dummies, may exhibit reverse causality relationships with the Directors’ Cup
points, as noted by Jones (2013). Moreover, other explanatory variables may be
correlated. For example, schools with more teams will have more athletes and will
likely have higher total expenditure due to both the fixed and variable costs
associated with additional programs.

To fully control for all endogeneity, the Blundell-Bond, two-step, system GMM
estimation procedure is used to estimate all regression models (Blundell & Bond,
1998). This methodology first transforms each model from a level into a first differ-
enced equation. In doing so, any endogeneity related to the institutional, fixed effects
is removed as these do not vary over time. And, instruments used to control for each
of the endogenous, explanatory variables are internal to the model. The process uses
the lagged levels and lagged first differences of all endogenous variables to create
Generalized Method of Moments (GMM) style instruments. Time dummies are used
as Instrumental Variable (IV) instruments. Given the small number of years and the
large number of institutions, this study is an ideal candidate for the application of the
Blundell-Bond approach (Baum, 2013).

With 8 consecutive years of data available in the analysis, the estimation can
make use of one to seven lags. Three criteria are used to choose the optimal number
of lagged dependent variables to use in the model along with the optimal number of
lagged differences and lagged levels of endogenous variables to use as instrumental
variables. These three criteria require that enough statistical evidence is available to
suggest that (1) the differenced residuals exhibit an AR(1) process, (2) the differ-
enced residuals do not exhibit an AR(2) process, and (3) the instruments, as a group,
are exogenous (Roodman, 2006). Each test is automatically performed after the
model is estimated.
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Every specification, of all three models, uses only a one-period lag of the depen-
dent variable as an explanatory variable. This is done since the models with one-
period lag structures pass all three criteria for all aggregate and most sport-level
model specifications. However, results are robust to other lag structures of the model
which include additional lags of the dependent variables. Only the results of the one-
period lag specification are presented in the results section of the article to condense
the analysis. Alternatively, each specification uses the maximum number of lags for
the instruments which allows the model to pass all three criteria. The number of lags
used to create instruments under each specification of Models 1, 2, and 3 ranges
from one to seven. The flexibility of instrumental variable construction ensures that
each specification of the models is able to capture as much economic information as
possible and adds to the reliability and robustness of the results.

One additional robustness check was also performed. Since some observations
take 0 values for dependent variables, it is possible that the models may not accu-
rately account for possible truncation or censoring of the data. To ensure that results
are reliable and robust, dynamic tobit models were run under each specification with
instruments created from first period lagged values of the endogenous regressors.
Significant results are qualitatively and quantitatively similar under this estimation
procedure. Only results of the models estimated using the Bundell-Bond technique
are reported because it is believed that these models capture more economic infor-
mation than the less flexible tobit models.

Results

Results of the estimation of Model 1, for analysis of the full athletic programs, are
presented in the first column of Table 5. Lagged Directors’ Cup points are signif-
icant and positive indicating that athletic performance in the competition is persis-
tent. This is consistent with the competition dominance of schools like Stanford and
UCLA. The positive and significant coefficient on the total expenditure indicates
that a 1% increase in total expenditure leads to a small 0.92 point increase in the total
Directors’ Cup points. Since average total expenditure is nearly $20 million, and
schools now increase budgets at the million dollar margin, on average, a $1 million
increase in total expenditure would likely lead to about 4.6 additional points in the
competition. Given that schools earn an average of 228 points, this million dollar
increase in overall expenditure would likely result in a 2% increase in average, total
points for the institution, holding all else constant.

Although these results suggest that expenditure and Directors’ Cup points are
significantly related, these do not yet give any indication of how to effectively
allocate limited, athletic funds. To being to explore this further, Model 1 is run
separately for the men’s and women’s aggregate programs. The results of these
estimations are presented in columns 2 and 3 of Table 5, respectively. For each,
estimated impacts of expenditure are significant and positive. These results suggest
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that a 1% increase in men’s aggregate program expenditure would lead to 0.48
additional points, while a 1% increase in women’s aggregate program expenditure
leads to 0.78 additional points. However, average expenditure on men’s aggregate
programs is currently more than double that of women’s programs. Therefore, on
average, a $1 million increase in women’s aggregate program expenditure would
lead to an increase of 12.2 Directors’ Cup points (a 10.7% increase in average,
women’s program points), while the same increase in men’s aggregate program
expenditure would only lead to 3.5 additional points (a 3.1% increase in average,
men’s program points). This indicates that a dollar spent on women’s programs may
be more effective than a dollar spent on men’s programs.

Recall, however, that the finishing place of teams across different sport programs
may not result in the same number of Directors’ Cup points. Therefore, though
aggregate-level analysis consistently indicates that expenditure impacts Directors’
cup points, it still remains unclear which sport-level expenditure may have the most
effective impact. Therefore, the analysis is broken down once more to the individual
sport level. Model 1 is run separately for each of the 34 individual sport programs.
Results of the estimations are presented in Table 6.

Notice that only expenditure coefficients and standards errors are presented to con-
dense the analysis. However, the entire dynamic panel data models, with the associated
independent variables, are estimated for each sport category.'? Here, significance levels
and magnitudes of estimated impacts of expenditure vary greatly across individual sport
programs. These results suggest that expenditure has significant impacts on team
Directors’ Cup points for over 50% of the sponsored sports. Expenditure spent on base-
ball, men’s and women’s basketball, men’s and women’s golf, women’s gymnastics,
women’s field hockey, IA football, IAA football, men’s ice hockey, men’s and women’s
lacrosse, women’s soccer, men’s and women’s swimming, men’s and women’s tennis,
and women’s volleyball significantly and positively impacts team Directors’ Cup points.
These results also indicate that a 1% increase in men’s ice hockey, men’s IA football,
men’s lacrosse, women’s volleyball, and women’s gymnastics team expenditures would
likely create the largest increases in team Directors’ Cup points. However, these sport
programs are also among those with the highest average expenditures.

Therefore, Table 7 is constructed to show the average impact of an additional
$100,000 increase in program expenditure on team Directors Cup points for specific
sport programs with significant, estimated expenditure impacts. The first rows in the
table (under men’s and women’s analyses) presents the impact on team Directors’
Cup points in levels, while the second rows present the percentage changes in team
Directors’ Cup points that would likely result given the average number of points for
each sport category. At the point level, results suggest that the most productive
men’s and women’s sport program to spend an extra $100,000 on might be golf
resulting in 1.9 additional points for the men’s team and 2.7 additional points for the
women’s team. The second best options might be men’s lacrosse and women’s
volleyball, resulting in 1.72 and 1.77 additional points, respectively. However, based
on the differences in average points at the individual sport level, an extra $100,000
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Table 8. Model 2: Estimation Results, by Aggregate Category.

Full Athletic Men’s Athletic Women’s Athletic
Program Program Program

Dependent variable: relative division, Directors’ Cup points, total, men’s and women’s

L.DivDirectorsCupTotal .630%+* (.039)

L.DivDirectorsCupMens 311%%F(.058)

L.DivDirectorsCupWomens .629%FF (.046)

DivExpenditureTotal .384%%% (.073)

DivExpenditureMens S17%8F(.094)

DivExpenditureVWWomens .535%% (139)

DivTeamsTotal Al11* (.240)

DivTeamsMens .184 (.198)

DivTeamsWomens 223 (.281)

DivAthletesTotal —.045 (.157)

DivAthletesMens —.014 (.189)

DivAthletesWomens —.070 (.119)

DivEnrolimentTotal .028 (.063)

DivEnrollmentMen 123 (.103)

DivEnrollmentWomen .055 (.082)

DivTuition —.033 (.047) .039 (.081) —.054 (.072)

DivAdmission .007 (.065) —.004 (.093) —.091 (.079)

Constant — 427 (.293) —.262 (.191) —.274 (257)
Time fixed effects Y Y Y
Wald %2 1,938.94 431.58 1,633.60
Number of observations 1,727 1,727 1,719

*, ¥, and *** denote statistical significance at the .10, .05, and .01 levels, respectively.

increase in expenditure may have the largest impact on men’s lacrosse and women’s
field hockey resulting in 72.27% and 40.52% increases in average points, respec-
tively. Recall that these sport programs are among the least popular at the Division I
level. This analysis suggests that as the competition in the sport category increases,
effective impacts of increased expenditure may become smaller and smaller.

To better capture the competition throughout the division, Model 2 is estimated at all
levels and controls for the expenditure of all other schools in the analysis. Table 8
presents the results of the estimation of Model 2 for the analysis of full, men’s, and
women’s aggregate programs. Results are presented in columns 1, 2, and 3, respectively.
These results suggest that increases in relative division expenditure lead to increases in
relative division Directors’ Cup points. Moreover, while the same increase in relative,
division-level expenditure for both men’s and women’s aggregate programs may lead to
nearly the same relative increase in Directors’ Cup points, again, a dollar spent on
women’s programs at the relative division level will likely lead to a larger percentage
increase in relative division points than a dollar spent on men’s aggregate programs.

Estimated point differentials resulting from a $1 million increase in expenditure are
similar to those of Model 1, even when controlling for relative division factors. Here, a $1
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million increase in total, men’s, and women’s program expenditures would lead to about
4.4,4.6,and 9.8 additional points for the full, men’s, and women’s programs, respectively
(see Note 12). Together the analyses of Models 1 and 2 suggest that the impact of an
additional $1 million in expenditure, holding all else equal, would likely result in a 1.9—
2.0% increase in points for the full program, a 3.1-4.0% increase in points for the men’s
program, and a 8.6-10.7% increase in points for the women’s programs, on average.

Table 9 presents the estimated, relative expenditure coefficients and standard
errors from the estimation of Model 2 for individual sport programs.'* Most result
are qualitatively similar to those of Model 1. Notice again that the relative expen-
diture is significant for over 50% of the sport programs. Those men’s programs that
lose some significance continue to have positive coefficients on the expenditure
variables. In addition, a few more men’s and women’s sport programs’ expenditures
becomes significant. Effective financial distribution recommendations also remain
consistent. These results continue to suggest than an extra $100,000 spent on men’s
golf, men’s lacrosse, and women’s field hockey would likely lead to the largest
percentage increases in average, team Directors’ Cup points.

Finally, results of the estimation of Model 3 at the aggregate and individual sport
levels are presented in Tables 10 and 11, respectively. Results are consistent with those
of Models 1 and 2. Results indicate that when a school increases its women’s aggregate
program expenditure relative to all other schools in the conference, the resulting
increase in relative conference points is larger than that of the same percentage increase
inthe relative men’s aggregate program expenditure. Most results at the individual sport
level are also qualitatively similar to those of Models 1 and 2. For those sport models
that lose some level of significance, the signs of the coefficients remain consistent. This
is most likely due to the loss of power when analysis is condensed at the conference
level, as the rescaling of the variables reduces the variability of these factors.'*

It should also be noted that when schools increase expenditure relative to the
division, the estimated impact on relative division Directors’ Cup points is smaller
than the estimated impact of relative conference expenditure on relative conference
Directors’ Cup points at all aggregate and most significant sport levels. This is likely
due to the fact that teams must first do well in their conference to advance to the post
season. In addition, those schools that do advance beyond their conference will
likely earn many more points than most other schools in their conference which
do not advance. Therefore, relative expenditure spent with respect to the conference
will likely have larger impacts on the spread between a school’s points and the
average points of all other schools in the conference.

Discussion and Future Work
With rapidly increasing athletic program expenditures across NCAA Division I

institutions, the need for exploration into more effective distributions of limited,
athletic funds has become increasingly important. This study builds on previous
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Table 10. Model 3: Estimation Results, by Aggregate Category.

Full Athletic Men’s Athletic  Women'’s Athletic
Program Program Program

Dependent variable: relative conference, Directors’ Cup points, total, men’s and women’s

L.ConfDirectorsCupTotal 0.207*%* (0.043)
L.ConfDirectorsCupMens 0.182%+* (0.168)
L.ConfDirectorsCupWomens 0.189*%+* (0.044)
ConfExpenditureTotal 0.956** (0.168)
ConfExpenditureMens 0.551%% (0.168)
ConfExpenditureVWWomens 1.354*F* (0.283)
ConfTeamsTotal 0.680* (0.363)
ConfTeamsMens 0.624 (0.384)
ConfTeamsWomens 0.609 (0.442)
ConfAthletesTotal —0.374 (0.291)
ConfAthletesMens —0.387 (0.339)
ConfAthletesWomens —0.435% (0.232)
ConfEnrollmentTotal 0.162 (0.067)
ConfEnrollmentMen 0.330** (0.137)
ConfEnrollmentWomen 0.144 (0.162)
ConfTuition —0.016 (0.067) 0.101 (0.096) —0.149 (0.097)
ConfAdmission —0.022 (0.126) 0.112 (0.173) 0.010 (0.146)
Constant —0.617% (0.293) —0.533 (0.368) —0.754 (0.467)
Time fixed effects Y Y Y
Wald %2 174.60 101.76 90.51
Number of observations 1,727 1,727 1,719

*, ¥, and *** denote statistical significance at the .10, .05, and .01 levels, respectively.

analysis and adapts empirical techniques to examine relationships between expen-
diture and Directors’ Cup points at aggregate, relative division, relative conference,
and individual sport program levels.

Results of the estimation of a series of dynamic panel data regression models
suggest that expenditure does have a positive and significant impact on Directors’
Cup points for aggregate and many individual sport programs. Further analysis
suggests that a dollar spent on women’s programs might have a more effective
impact on Directors’ Cup points than a dollar spent on men’s programs. Athletic
directors who are most concerned with competitions within their own conference
should also find more success in the competition when increasing their expenditure
relative to all other schools in their own conference. Together all analysis shows that
more effective distributions of financial resources could be adopted to increase an
institution’s success in the competition.

However, it should be noted that rigorous efficiency analysis is not conducted in
this study and is beyond the scope of the current analysis. Since, the conclusions of
this study suggest that there may be more effective distributions of athletic funds,
researchers may also follow this study with further efficiency analysis. Frontier
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analysis has been used in other sport contexts to examine whether current levels of
expenditure may be efficient. However, most studies are conducted at the aggregate
level (Collier, Johnson, & Ruggiero, 2011; Kashian & Pagel, 2014). Again, it would
be useful to explore rigorous efficiency analysis at the individual sport levels as well.

Finally, although the results of the study add to a growing literature, more work
is necessary to fully understand the most effective allocations of athletic resources.
The purpose of this study is to examine the impact of expenditure on Directors’
Cup points. Although Directors’ Cup points have been used by many previous
studies, it should be noted that this is only one measure of success and certainly not
a perfect measure of success. To better understand more efficient allocations of
athletic funds, the secondary analysis of measuring the impact of success on
institutional benefits is necessary. While expenditure might be most effective for
women’s field hockey programs in the Directors’ Cup competition, an increase in
women’s field hockey team Directors’ Cup points might not be as effective, in
generating alumni donations or revenue, as a smaller increase in the football
team’s Directors’ Cup points (or other measures of the football team’s success).
Combining analysis from this study with that of previous studies that look at this
secondary impact would be of great use for schools and athletic directors with
diverse objectives for their athletic programs.
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Notes

1. The sponsored sports are baseball, men’s and women’s basketball, women’s bowling,
men’s and women’s cross country, men’s and women’s golf, men’s and women’s gym-
nastics, field hockey, IA football, IAA football, men’s and women’s ice hockey, men’s
and women’s lacrosse, women’s rowing, men’s and women’s soccer, softball, men’s and
women’s swimming, men’s and women’s tennis, men’s and women’s indoor and outdoor
track and field, men’s and women’s volleyball, men’s and women’s water polo, men’s
wrestling, fencing, rifling, and skiing.

2. Further details of the National Association of Collegiate Directors of Athletics (NACDA)
Directors’ Cup competition and awarding procedures are discussed in the following
sections of this study.

3. The panel is unbalanced since some schools joined and left Division I athletics during the
time of the study. It is also unbalanced due to the fact that data sources contained missing
information for some institutions.
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10.

11.

12.

. For a comprehensive description of how points are award to each school, for each sport,

see http://www.nacda.com/directorscup/nacda-directorscup-scoring.html.

. Note that the NACDA website does not directly provide the scores for teams that did not

earn the 10 highest men’s or women’s points for their school. However, the website does
give the finishing place of all teams. Looking across the NACDA tables, one can deter-
mine the number of points that the teams would have earned given their finishing posi-
tion. It was assumed that the teams which finished in the same position, within the same
sport category, would earn the same number of points.

. Note that fencing, rifling, and skiing are not included in the aggregate Directors’ Cup

scores or analyzed at the sport level. This is due to the fact that it is not clear whether these
sports are men’s, women’s, or coed and therefore the corresponding expenditure cannot
be determined within the data sources.

. The adjusted measurement also excludes fencing, rifling, and skiing expenditures.
. Note that only primary conference affiliation is collected in the data, although some

schools are associated members of certain conferences for only one or two sports. This
is not seen as a limitation of the data and merely ensures that the results only hold for
primary conference affiliation and not associated conferences.

. Some conferences have dissolved or been created over the time of the study. All schools’

conference affiliations are coded for consistency.

The Pac-12 conference was once the Pac-10 conference. Since the conference simply
changed its name, the Pac-12 is used for both the Pac-10 and Pac-12 for consistency.
Note that time, fixed effects will only capture the impacts of factors that change over time
and affect all schools similarly. These time, fixed effects will not capture the impact of
factors that change over time but that affect schools differently such as changes to specific
conference rules. In order to capture these effects, all 37 specifications of each model would
need to be estimated separately for each conference. The dynamic panel data regression
models cannot include conference, fixed effects since most schools in the study did not
change conferences over time. The first differenced equation would wipe out conference,
fixed effects as it does institution, fixed effects. The analysis at the individual conference
level is beyond the scope of this study. However, Model 3 does fully control for conference
affiliation in each of the aggregate and individual sport specifications. Therefore, the result
of this study is assumed to be robust, reliable, and applicable.

Note that the calculation used to measure the impact of an additional $1,000,000 in expen-
diture on Directors’ Cup points includes both the average expenditure across the division
and average Directors’ Cup points across the division. (Point differentials are calculated in
levels and percentage changes for ease of comparison between the results of all models.)
For example, the calculation for the impact of an additional $1,000,000 of expenditure on
total Directors’ Cup points at the full athletic program level is given by the following:
ATotal Directors Cup Points = (T‘;‘ggg‘gfg) x (0.384) x 227.91 = + 4.38 Points. Here,
$19,952,646 is the average total expenditure across the division, 227.91 is the average total
Director’s Cup points across the division, and 0.384 is the estimated coefficient of the

relative expenditure under the full athletic program specification of Model 2. (Note that an
increase of $1,000,000 of expenditure at one school will have a minimal impact on the
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average expenditure. Therefore, the average is held constant in the calculation for consis-
tency and transparency. All estimations should be viewed as approximations.) Similar
calculations are employed at the men’s aggregate, women’s aggregate, men’s individual
sport, and women’s individual sport levels. Estimated impacts of increases in relative
conference expenditure on relative conference Directors Cup points are calculated in a
similar way. Again, both the average expenditure and average Directors’ Cup points are
included in the calculation at all program levels.

13. Results of the full regression models are available upon request.

14. The only specifications of all three models, with significant, estimated expenditure coef-
ficients, which did not pass all three validity criteria were men’s basketball under Model 1
and Model 2, men’s lacrosse under Model 3, women’s softball under Model 2, and
women’s spring track and field under Model 2. However, the results are consistent under
any lag structure and should be viewed as robust. In addition, a few coefficients could not
be fully estimated in some specifications if there was not enough variation in the variable
(e.g., the coefficient on Admission in the men’s gymnastics specification under Model 3).
However, all expenditure coefficients in all 37 specifications of all three models were
able to be estimated.
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