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ABSTRACT OF THE DISSERTATION

Accounting for the Relationship of the Financial Position of Private, Baccaladexa!
and Above Institutions to Tuition Discount Rates

by
Julianna Francine Browning
Doctor of Philosophy, Graduate School of Education

University of California, Riverside, March 2011
Dr. Luciana Dar, Chairperson

Institutions have increased the practice of tuition discounting, that is, the istrege gf

price discrimination. During the past 30 years, both the average percent disconmnb give
students and the proportion of students receiving tuition breaks have increased. As this
practice has increased, there are financial determinants and inopléctitat must be
addressed. The purpose of this study was to conduct a thorough investigation of one of
the issues embedded within tuition discounting practices: the relationship between a
institution’s overall financial position and its price discrimination prastid he five
component ratios of the financial vulnerability index (FVI)—debt ratio, revenue
concentration index, surplus margin ratio, administrative costs ratio, andtgze ra

served as a proxy for institutional financial position. Integrated Postsegonda
Educational Data System (IPEDS), The Institute for College Accessumoess

(TICAS), andBarron’s Profiles of American Colleg@sovided the financial and
institutional data for the academic years of 2003-04 to 2007-08. Ordinary leasissquar
regression and analysis of variance were used to test the data. Thelereenedin
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findings. First, institutional financial position had a relationship to tuitiorodiscrates
for stable institutions (FVI < .10). As the FVI decreased for stable institytaitisn
discount rates increased, showing that institutions with financial resaigedghese
resources to create a class that would further their mission, increasgep@asuse a
combination of the two. Second, on average, unstable institutions with enrollment
decreases over the five-year period did not demonstrate significant changesumti
rates. In this circumstance, unstable institutions had a limit to the amoutitethabuld
invest in their futures. Third, institutional financial position had a relationshipttort
discount rates for unstable institutions (FVI > .20). As the FVI increased ftablms
institutions, tuition discount rates increased, indicating that institutions usedutrent
resources as an investment in the future of the institution. In addition, descriptive
statistics were used to understand the relationship between tuition discouahdaties
four institutional control variables used in the study: total enroliment, percemt whit

enrollment, percent Pell, and selectivity.
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CHAPTER 1
INTRODUCTION
In this chapter, the research study is introduced. The chapter begins with
background information and the statement of the problem followed by the purpose of the
study, the main research question, and the significance of the study. The chapter
concludes with a discussion of resource dependence theory as the theorstmabhia
Background and Statement of the Problem

Due to increasing costs associated with higher education, the averageacost o
college degree has increased over 100%, on average, over the past 30 years (Baum, 2001
Zumeta, 2010). These increased costs are associated with newly constructed or
remodeled facilities (Ehrenberg, 2005), pressure to increase the size anpk @festi
faculty (Mumper, 2001), and the labor-intensive nature of higher education as an industry
that requires highly skilled labor (Archibald & Feldman, 2008).

From 1990 to 2002, tuition at private, not-for-profit institutions increased on
average by 95% (Lapovsky & Loomis-Hubbell, 2003), but family incomes have not kept
pace; the median family income has increased only 16% over the same time period
(Baum, 2001). To offset the cost of attendance and to attract students to pursue
postsecondary education, institutions have increased the practice of tuition dgounti
which is the strategic use of price discrimination related to studentgimff@dividual
costs of attending the same institution.

Tuition discounts are used to help bridge the gap between the tuition charged by

an institution and what an individual student can afford to pay, based on criteria



established by the federal government. Tuition discounting is a significantt ighge

for institutions. The total dollars spent on institutional aid increased by 15187

to 1997 (Baum, 2001). For private institutions, the average discount rate rose from 23.8%
in 1994 to 33.5% in 2004, a 40.7% increase in 10 years (Baum & Lapovsky, 2006). In
addition, the percentage of students receiving tuition discounts has increased fram 63%
1990 to 81.4% in 2002 (Lapovsky & Loomis-Hubbell, 2003). As the practice of price
discrimination evolves, it has become more fundamental to institutions’ abifuyfitl

the goals of access and excellence.

Traditionally, institutions have used tuition discounting as an institutional grant to
promote the social mobility of financially needy students by increakgigdccess to the
institution (Gladieux & King, 1999; Redd, 2000; Winston & Zimmerman, 2000). Tuition
discounting can also increase diversity and social equity goals bingffarancial aid to
students meeting race, ethnicity, or gender criteria thought to be palyicaaght after
by the institution or a department (Baum & Lapovsky, 2006; Chabotar, 1989; Corey,
2005). However, access and diversity are no longer the only reasons forrajlocati
institutional financial aid.

More recently, institutions have used tuition discounting to achieve not only
access but also excellence, two competing and conflicting institutional(§deffer &
Salancik, 1978). Colleges and universities use institutional aid as a tool to attract
academically gifted students, promoting institutional competitiveness astiger (Redd,
2000) that, in turn, attract academically gifted students. The growth in poyolari

university rankings, such as those$ News and World Repat Barron’s Profiles of



American Collegescontributes to this process. These publications use complex
methodologies, including SAT scores and admissions rates, to determine amstituti
rankings. Hence, these publications influence public perception related tatimsél
competitiveness, prestige, and academic excellence.

Generated in part by the conflict between access and excellence, instittisins
decide to whom to offer discounts and what the tuition discount rate will be. The
awarding of tuition discount dollars to individual students, however, involves signtifica
equity and fairness issues. In this regard, one question is whether tuition rceemue
higher-income students cross-subsidizes lower-income students to promaseoacces
whether tuition revenue from lower-income students cross-subsidizes mghara
students to promote excellence (Hearn & Longanecker, 1985). Another question is
whether tuition discounting policies are contributors to promoting social nyotnilto
perpetuating the status quo among the student population (Winston & Zimmerman,
2000).

The relative importance given to the goals of access and excellesog wath
institutional characteristics, are drivers of student recruitmensidasiand the amount
of the institution’s resources that should be allocated to tuition discounts. Factors
affecting an institution’s ability to provide tuition discounts include institutional
characteristics such as the institution’s age, endowment size, wealtlyeprasd
number of students enrolled (Allan, 1999a; Baum & Lapovsky, 2006; Goral, 2003;

Winston, 1999).



Understanding the relationship between various institutional charactenstycs
help to determine how much of its resources an institution allocates to institatidnal
For example, an institution with a large, high-return endowment and a small student
population would be able offer higher tuition discount rates than would an institution
with a small, low-return endowment and a large student population. No matter the age,
size, or wealth of an institution, financial constraints limit the amount of tuitsmodnts
that can be offered to the student population.

When deciding how much it is willing to spend on tuition discounts to attract
students, based on its goals of access and excellence, under financial cenatraint
institution must consider its financial position, that is, its ability to comesiburces over
longer periods of time. Therefore, institutional financial characiesistay be one of the
primary determinants of average tuition discount rates. But institutions maysimcus
closely on long-term goals that they might place the short-term falgrasition of the
institution at risk. To attract students to meet access and excellenseingtautions
may set the average discount rate too high. A discount rate that is too high could
contribute to a financial crisis at the institution, to the point that the insfitigt at risk of
failing and is forced to close its doors (Van der Werf, 2000).

Notwithstanding the growing relevance of tuition discounting, researkheve
little about the long-term implications of this practice for institutiongaficial stability
and viability. Available research is scarce on issues related to how &htaators affect
discount rates across different types of institutions under different finaacisiraints.

Numerous studies have addressed tuition discounting (Allan, 1999a, 1999b; Baum &



Lapovsky, 2006; Davis, 2003; Goral, 2003; Lapovsky & Loomis-Hubbell, 2003; Matrtin,
2002; Redd, 2000; Winston & Zimmerman, 2000) and have used financial well-being to
predict the failure of an entity or institution (Andrew & Friedman, 1976; Beaver, 1967;
Feemster, 2000; Galicki, 1981; Gilmartin, 1984; Heisler, 1982; Kacmarczyk, 1985;
Tamari, 1966; Wood, 1977). A few studies have shown that the systematic increase in the
practice of tuition discounting has resulted in negative effects on net tuition revenue
(Goral, 2003; Redd, 2000; Ruterbusch, 2004).

Despite the growing interest in this issue, the scholarly literaturgetas offer a
more detailed analysis of the relationship between institutional finangess@urces of
revenue, financial position, and institutional characteristics) and tuition digogunt
practices. The goal of this dissertation is to contribute to the literatugtion
discounting by exploring the relationship between an institution’s financial posittbn a
the tuition discount rates that it gives to students.

Statement of Purpose

The purpose of this study was to provide a thorough investigation of one of the
issues embedded within tuition discounting practices: the relationship between an
institution’s overall financial position and its tuition discounting practicés. dnalysis
not only provides a better understanding of the links between institutions’ finances and
tuition discount rates but also insight into how institutions differ in their practices
Previous studies on tuition discounting focused on topics such as differences in reporting
and accounting (Baum & Lapovsky, 2006), political and policy implications (Hearn &

Longanecker, 1985; Redd, 2000), and the underlying economic theory of price



discrimination in higher education (Martin, 2002). This study examined tuition
discounting from a different and less-explored perspective: the relationshierofail
institutional financial characteristics and tuition discount rates. The fintigbsghted
the many ways in which institutions utilize their scarce financslueces.
Research Question

One primary question guided this study: To what extent does the financial
position of an institution, as determined by the financial vulnerability index)(FVI
explain the average tuition discount rate? While controlling for standartlifitstal
economic variables and characteristics shown in the literature to be important
institutions’ financial decisions, the relationships between the financialgrosit
institutions and their tuition discounting practices were examined usioguas
statistics and empirical tests. Informed by the findings, a framewodnfalyzing two of
the conditional relationships between these two variables across diffgresifyprivate
institutions was proposed.

Significance of the Study

Since 2007, the financial crisis, often referred to as “the Great Recession”
(Rampell, 2009), has magnified the financial constraints on college students. The
decrease in available resources from all sources due to the crediigfrisan( 2008)
has continued to encourage the practice of tuition discounting, often favoring middle- and
upper-middle-income students (Toutkoushian, 2001) and potentially bringing financial

difficulties to an institution in future years (Davis, 2003; Redd, 2000). The findings in



this study contribute to an understanding of the links between financiabpcestal
tuition discounting practices and their consequences.

The first significant aspect of this study is in the area of budgeting,gtrate
planning, and decision making. Poor application of these elements can harm institutions
to the point of closure (Meisinger, 1994; Van Der Werf, 2000). An institution may not
have the tools necessary to identify and correct small problems before theyebecom
threatening to institutional viability. The study results provide institutidaaision
makers with more detailed information about the types and characterististitotions
that are more likely to be financially vulnerable. Results also provide insigbteow
tuition discounting practices may compromise short-term financial posind,
potentially, long-term stability.

A more comprehensive understanding of the financial underpinnings of tuition
discounting, in light of the institutional financial position, may inform and guide
individuals involved in the accounting, budgeting, and strategic financial planning of
institutions. The quantitative model resulting from the study can help when examming
institution’s tuition discount rate in relation to its financial performance.

The available research about tuition discounting is largely descriptivéurena
and points to the problems associated with increasing discount rates (Lapovsky &
Loomis-Hubbell, 2003; Redd, 2000). These studies are important to understanding tuition
discounting in higher education, but they often neglect to explore other relevantdinanci
indicators such as levels of debt or long-term financial prospects. Thaseiéin

indicators are useful tools for strategic planning (Prager et al., 2005), amd-grefft



business environment has used them extensively (Block, Hirt, & Danielsen, 2009).
Because higher education institutions have adopted practices common in for-profit
enterprises, they reasonably and appropriately should take advantage of knoimedge a
the for-profit environment and apply it to the management of their own institutioks (B
2003; Deem, 1998; El-Khawas, 1994).

Financial indicators are useful not only to inform tuition discounting decisions but
also for scholarly purposes. For example, researchers may use indioatarsrtin the
for-profit sector to explore the relationship between institutional financi#igoand
various institutional resource allocation decisions, such as mean salarytwhéull
faculty, the change in full-time equivalent students, or the relationship of endowment
market value to current fund expenditures (Gilmartin, 1984). Finally, institutives ha
compelling reasons to expand knowledge of the relationship between institutional
financial position and other key factors linked to organizational survival and
development. The current economic environment for institutions of higher education is
unlikely to change in the near future, and this environment will probably become the new
status quo (Bruinicks, Keeney, & Thorp, 2010).

Because simple financial indicators are valuable for understanding antiosts
financial position, quantitative models, based on these indicators, are beneficial.
Researchers have used analytical methods to understand the relationstreps betw
various aspects of higher education, such as meta-analysis for studemneégpanse
(Leslie & Brinkman, 1987), market model for enroliment growth (Martin, 2002), and

regression and logistic analysis for student financial aid and pecadtécPherson &



Schapiro, 1991; St. John & Starkey, 1995). Developing a model or conceptual framework
to explain one relevant aspect of decisions on tuition discounting can be a useful tool for
institutional administrators to use in their strategic planning and decisa&mg
processes.

The second area of significance of the study concerns the application of tuition
discounting policies. Institutions may use the findings from this study to determ
which, if any, tuition discounting policies relative to specific institutional attaristics
are problematic from a financial perspective, specifically relateastautional financial
stability or viability. For example, institutions can determine wiretie financial
position and tuition discounting policies can support an institutional goal (Baum &
Lapovsky, 2006) such as access. Research indicates that institutions use satantdi
to increase enrollment (Lapovsky & Loomis-Hubbell, 2003; Redd, 2000), but increased
enrollment does not necessarily lead to a better financial position (Mey&ki&lS
2004).

To ensure a tuition discounting policy’s financial feasibility at, andraasty to,
a particular institution, an institution must consider the costs and besfeditsiition
discounting policy prior to the implementation of such a policy. In some cases, the poli
may result in no increase in net tuition revenue or, perhaps, even negativelyhaffect
institution’s net tuition revenue (Winston & Zimmerman, 2000). This may apply
especially to enrollment-driven institutions (Redd, 2000), that is, institutionsawhos

primary revenue source is tuition.



Following implementation of tuition discounting policies, the potential increase i
enrollment may not compensate for the overall negative effect on an instgution’
financial situation (Redd, 2000). Institutions that take tuition discountingig®lic the
point of financial ruin will decrease access because there will be fiestigutions for
students to attend, leaving fewer seats available in the industry as a whigad) the
long-term strategy of institutions should focus on the implementation of discounégolici
that take into consideration the long-term financial stability and viabilitgefrtstitution
(Goral, 2003; Redd, 2000). This strategy will ensure that an institution does not place
itself in jeopardy of a financial crisis that could culminate in risk obifailthat is,
closing or restructuring.

Theoretical Framework

In view of the main questions addressed in this research, resource dependence
theory offered an appropriate theoretical framework to describe andrettpddinancial
operations and decision making of higher education institutions. The general assumptions
of this theory of institutional behavior under external constraints informed/futheses
and guided the empirical analysis presented in subsequent chapters.

Resource Dependence Theory

Resource dependence theory (Pfeffer & Salancik, 1978) asserts that, bdsed on t
need for resources, demands and pressures from external actors constrain and shape
organizational behavior. Resource dependence can significantly affect how an
organization conducts business (Pfeffer & Salancik, 1978). This assumption is also vali

for institutions of higher education (Slaughter & Leslie, 1997), making theytlaeor

10



useful tool to analyze and explain why such institutions frequently adapt to aodaem
stakeholder needs and expectations, even if these conflict with the institptiomésy
mission or preferred course of action.

The role of resource dependence in the university.

Higher education institutions depend on a variety of revenue sources to survive.
In addition to tuition revenue, they rely disproportionately on characteristigadtable
sources of income to fund their operations, specifically, private donors, feteiehts
aid programs, and state governments. For example, institutions are highly vult@rable
events such as the Great Recession. The state of the economy affects hamdniuow
often donors give charitable gifts to educational institutions (Toutkoushian, 2003),
constrains governments’ ability to sustain direct and indirect support (HunspBaH0),
and compromises students’ ability to finance their education (Leslie &MB&n, 1987).

Given that the price that higher education institutions charge studentsagdyalr
below the actual cost to educate them, these institutions are disproportiona¢elgetep
on external sources of revenue (Doyle, 2007; Schipper, 1977). Institutional operating
costs continue to grow, while the availability of resources is often insirftior
unstable. Due to growing institutional complexity, institutions need to incrpasdisg
(Ehrenberg, 2005; Mumper, 2001). Therefore, as spending needs increase to
accommodate student requirements and expectations, the institution mustugititber
costs or increase revenue streams to survive.

Reducing other costs, especially instructional costs, is difficult due to time na

of higher education as an industry. Higher education suffers from what econcatlists
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“cost disease,” that is, costs continue to increase over time in labor-wetamsustries
because the ability to increase productivity is limited and higher wagesegessary to
attract highly skilled individuals (Archibald & Feldman, 2008; Massey, 1996). Because
institutional prestige and survival require high-quality faculty ésearch and teaching,
institutions rarely cut costs associated with these activities. Bettaugestitutions

cannot contain a large share of costs, the need for additional funds growschith ea
passing year.

Increasing revenue streams appears to be the method of choice to cope with
increased spending needs, and higher education institutions have adopted numerous
strategies to increase revenue streams. One method has been inanetgitignal
commercialization by exploiting some aspect of the institution, such asistutieulty,
reputation, or brand, to generate revenue (Bok, 2003).

Institutions may instead adopt a strategy knowacaslemic capitalisnto meet
their needs (Slaughter & Leslie, 1997). Academic capitalism occurs Wwaemstitution
or professors engage in marketing efforts to secure funding from soxtesséto the
institution. One example of academic capitalism is when professors putsueaé
grants and fellowships for obtaining research money otherwise not avdieadhigti the
institution.

A third method adopted has been to increase tuition prices well above the pace of
inflation. The latter strategy has become increasingly more common in tig#0pgesars
(Baum, 2001). While institutions cannot control the unstable revenue streams from

donors or governments, they can control the published tuition charged to students.
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Institutions are resource dependent on students as a stable revenue source thosugh tuit
payments.

Resource dependence theory can additionally describe how institutions adapt to
meet their economic needs. More specifically, this theory informs how irstgut
address the need for increased revenues. Resource dependence theoryrdtsoncan
analysis of how institutions negotiate the relationship between pricendgisation and
increased tuition sticker price.

The role of resource dependence in tuition discounting.

Because institutions are dependent on students for a stable revenue source, they
rely on them to cope with growing financial constraints (Slaughter & Rhp2des).
Institutions need students in attendance to produce tuition revenue. With therggcalati
costs of tuition, however, a larger share of students has been unable or unwilling to pa
published tuition prices (Davis, 2003; Redd, 2000). As an incentive to encourage
enrollment, institutions have offered and combined multiple sources of finaitctal a
students, including discounts on the sticker price of tuition: they give up a shhee of
expected revenue from an individual student.

Tuition discounting is a long-standing practice in higher education, but its use has
increased significantly over the past 30 years (Baum & Lapovsky, 2006). insstut
have increased tuition discount rates in response to crises affecting thigit@bi
maintain student quality and student numbers, namely, the rise in tuition costs (Baum,
2001; Gladieux & King, 1999; Lapovsky & Loomis-Hubbell, 2003) and the growing

competition for students with other institutions (Goral, 2003; Redd, 2000).
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Resource dependence theory offers an analytical framework capatierofing
the understanding of tuition discounting practices and their links to institutiong'seti
maintain competitiveness. Tuition discounts function as a tool to compete with other
institutions for high-quality students. These students not only contribute to irccrease
revenues through tuition, but they also attract other desirable students:dughty
students, in terms of academic preparedness, as reflected by higher gnadegrages
and SAT scores as compared to their less academically-preparedgausiean attract
and interact with other high-quality peers, which can further elevate thegyprekthe
institution (Winston, 1999).

As a response to competitive pressures, numerous institutions have changed their
tuition discounting policies to be more merit- than need-based (Baum & Lap@ado6;
Martin, 2002). By using these tactics to attract high-quality students, tuition disgpunt
can quickly lead to a perverse type of competition among peer institutions, causing
tuition discount rates to increase (Goral, 2003). Depending on the individual institution’s
financial situation, this may not be fiscally viable in the long-term and, ibdrgang
practices are not managed properly, could lead to a problematic financiap{Sitiral,
2003).

As institutions become more like businesses, they increasingly use the business
model to cope with limited resources and rely on many sources of revenue to ensure
ongoing operations (Deem, 1998; El-Khawas, 1994). An organization is more stable and
less financially vulnerable when it has highly diversified revenue strefaimslich,

1999; Hodge & Piccolo, 2005; Taylor, Meyerson, & Massy, 1993; Toutkoushian, 2001),
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where each stream constitutes a small percent of total revenue (TGresgllee, &
Brady, 2002). Thus, institutions of higher education are more financially stable when
they have highly diversified revenue streams.

In higher education, limited revenue sources are available and include the, federal
state, and local governments; donors; endowment revenues; and tuition (Toutkoushian,
2001). Most sources are unstable revenue streams that are highly dependent on economic
conditions (Humphreys, 2000; Toutkoushian, 2003). Tuition does not suffer from this
dependence,; it is controllable, and it has increased steadily. Consequendy, in th
competitive environment of education, institutions have increased their tuition
discounting policies to incentivize students to attend, thereby increasincet@ate
from this source.

Organization of the Dissertation

This dissertation has five chapters. This chapter provided an introduction to the
dissertation. Chapter 2 presents a review of the tuition discounting and fireradigis
literature. Chapter 3 contains the methodology and includes the hypotheses amhhnalyt
strategy. Chapter 4 provides the results of the analysis of the data. Ghepietudes

the investigation and presents implications for practice and future research.
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CHAPTER 2
REVIEW OF RELATED LITERATURE

In this chapter, the literature relevant to this study is reviewed. The chagias
with the literature of the various definitions of tuition discounting, followed byareh
on why institutions practice tuition discounting, how it is implemented, and the @abtenti
impact of tuition discounting. Finally, the literature on institutional finarmsition is
presented, including how it is defined, measured, and analyzed.

Tuition Discounting

Tuition discounting is, in essence, a form of price discrimination. Universities
charge different prices for different students while offering the sanwagdnal
opportunities at the institution. Tuition discounting is a long-standing practicag
private institutions of higher education (Baum & Lapovsky, 2006). The amount of the
discount that each institution offers is dependent on its financial resources and choice
made by its leadership. Institutions must decide how to allocate the limitds f
available for all of its necessary functions, including instruction, consirycid
maintenance of facilities as well as institutional financial aid, to reafee/. As
background to this discussion, the literature on how the concept has been operationalized
and defined is presented.
Financial Definition of Tuition Discounting

From a financial perspective, institutions utilize at least three diftetefinitions
for tuition discounting. Each definition is successively broader and includes al item

contained in the previous definition (Allan, 1999a). Shaple tuition discount a
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waiver of some or all of the tuition due and is usually in the form of an institutional
scholarship or grant. The simple tuition discount does not include internal sources such a
gifts or endowments or external sources such as Pell or Federal Supplemental
Educational Opportunity Grant (Allan, 1999a).

Thescholarship allowances the simple tuition discount plus tuition payments
funded by gifts and endowments. Scholarship allowance is the tuition discountaefiniti
used by the National Association of College and University Business Qfiicés
tuition discount surveys. This is also the definition included in the Financial Accguntin
Standards Board rules on tuition discount reporting in institutional financiainsiate
(Allan, 1999a).

Thestudent tuition discouns the scholarship allowance plus all tuition that
students do not have to pay themselves through loans or through work. It includes all
federal, state, and private grants and scholarships. This is the definition used most
frequently by admission directors and enroliment managers for regrpiiiposes and
by other administrators for public relations. This definition is also importantdersts
and families, as it represents the amount of “free money” awarded to the stutient (A

1999a; Figure 1).
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Simple Tuttion Discount

Scholarship Allowance

Student Tuition Discount

Figure 1.Tuition discounting definitions. Adapted from “Taxonomy of Tuition
Discounting,” by R. Allan, 1999aournal of Student Financial Aid, &9, p. 11.

Using the blanket term of “tuition discounting” often has unintended
consequences for the institution (Allan, 1999b). The first consequence is that students
may not understand what tuition discounting is or how it affects them. Uninformed
students may not even know that the offer is a subsidy. Informed students may &nhow th
tuition discounting helps them, but they are usually indifferent about the source of the
free money. While institutions may differ in their definitions of tuition discimgnfor
accounting purposes, students care only about which institution can give them the best
deal.

The second consequence is that the institution may try to capitalize on the
monetary investment of the government to attract students. For example,tatiansti
may advertise the average student tuition discount awarded to each student, even thoug
the university does not fund all aspects of it. Some of the state and federal ravaksy tr

with the student, regardless of school choice (Gladieux & King, 1999). Speyifita|
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Pell grant has attachment to the student, not the institution (Kane, 2001). As a result,
students may assume that they received more aid from the institution thacttredly

did. The total financial aid package (from both institutional and governmental sources)
may influence students’ choice of institutions because they do not understand the
difference between the institutional aid available at that institutionasrdythe

government aid that will travel with them regardless of which school they atieimdy

the term “tuition discounting” in this way may also increase and intensify thecfala
competition among institutions.

Third, within an institution, departments could presumably use one of the three
definitions of tuition discounting that best suits their own purposes because institutions
are loosely coupled systems (Weick, 1976). As such, executives and directors may not be
able to communicate effectively or make the best business decisions forith&anst
because they talk around each other, based on the various definitions of tuition
discounting in use (Allan, 1999a). For example, the accounting department may use one
definition to report revenues, while the admissions department uses a diffenaitibdef
to report financial aid awarded to the incoming freshman class.

A comprehensive review of the literature shows that the most commonly used
measure for tuition discounting is Allan’s (1999a) definitiosdfolarship allowance
(Baum & Lapovsky, 2006; Davis, 2003; Lapovsky & Loomis-Hubbell, 2003; Morgan,
2002; Redd, 2000), except by one scholar who utilized the simple tuition discount

definition (Martin, 2002).
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Tuition Discounting Definition for this Study

Thescholarship allowances the most useful definition for this particular study
for two reasons. First, the institution has control over the components, such as the amount
of tuition waived for the student and the dollars provided by gifts and endowments.
(Allan, 1999). Second, it is the operationalization most commonly used by accountants
working in the higher education sector, based on the requirements of the authoritative
accounting literature (Statement of Financial Accounting Standard No. 117, 1993).
Institutions usescholarship allowanc& prepare financial information and, therefore, it
is what is reported to IPEDS (2003, 2004, 2005, 2006, 2007). Based on the evidence that
scholarship allowances the most widely used definition among scholars and
practitioners, the current study utilized it for the definition of tuition dieting as well.

Why Institutions Practice Tuition Discounting

In pre-colonial America, higher education was a luxury enjoyed only by the
wealthy, as tuition was expensive and due in full prior to the start of the ternutioss
eventually started providing assistance to lower-income students who would not
otherwise be able to go to college. This assistance was the initial forntitoftiosal
financial aid or tuition discounting (Nidiffer, 1999). Since the passing of thelGstte
and federal governments as well as individual institutions have increasioglgigua
financial aid to needy students in the form of grants, loans, and institutional &ihaiaci
(Levine & Nidiffer, 1996).

Currently, institutions implement financial aid policies including tuition

discounting for a variety of reasons, which are discussed below, including caltge c
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outpacing inflation, college costs outpacing the availability of funds feergponent
student aid, and components of financial aid packages changing over time. This is
followed by a discussion of the disadvantages and benefits of tuition discounting.
College Costs Outpacing Inflation

Several studies have shown that institutional expenses and tuition rates have
increased substantially in recent years. Baum (2001) found that tuition edreas
average, by 110% at private four-year institutions between 1971-72 and 1999-2000.
Other studies found that private college tuition increased even more rapiatiig@® &
King, 1999; Lapovsky & Loomis-Hubbell, 2003). These tuition increases have far
outpaced inflation, as evidenced by the Consumer Price Index, which increased by onl
32% over the same period, published by the Bureau of Labor Statistics (Lapovsky &
Loomis-Hubbell, 2003).

Total expenditures at higher education institutions grew faster than the rate of
inflation from 1975 to 1995 (Toutkoushian, 2003). One reason cited for the higher costs
has been increased institutional complexity (Ehrenberg, 2005; Mumper, 2001; Paulsen,
2001). This includes newly constructed or remodeled facilities; pressure tesmtinea
size and prestige of the faculty, leading to more dollars spent on satatibsreefits; and
rising costs of student services resulting from a shift in ideology througl wtidents
have become customers of the institution.

Tuition discounting itself is a contributor to the observed increase in both tuition
prices and institutional costs above the rate of inflation. Given that tuition refrenue

some students subsidizes others, the average tuition charged to all studentewnigst g
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pay for the subsidy, along with other program and overhead costs (Allan, 1999a). Under
this model, the expectation is that, to cover increasing costs, the averagepude will
continue to spiral upward at a faster rate than the financial aid provided to students.
College Costs Outpacing Financial Aid

Federal and state financial aid support has kept pace with inflation sincstat lea
1975, but, as discussed earlier, average tuition prices have outpaced inflation
(Toutkoushian, 2003). However, even if tuition and aid grew at the same rate, the
increase in aid dollars has not kept pace with the increase in tuition prices (Baum &
Lapovsky, 2006; Gladieux & King, 1999); thus, there would continue to be unmet
financial need. For example, suppose tuition at a particular institution was $5,000 and
financial aid was $4,000, showing an unmet need of $1,000. If both grew at the same
rate, 10%, tuition would be $5,500 and financial aid would be $4,400. The unmet need
would then be $1,100. Therefore, even though both tuition and financial aid grew at the
same rate, the aid dollars did not grow enough to meet the increased need. Nat only ha
average tuition increased faster than has financial aid, but the structurdioticgl
aid awards has changed as well. This leaves a large share of students faeihg unm
financial need.
Changing Components of Financial Aid Packages

While total government financial aid expenditures have grown, the growth has not
been in the form of increased scholarships or grants. Most of the growth has taken plac
in the form of loans (Gladieux & King, 1999). While some may argue that loans are an

acceptable substitute in the face of the rising cost of college and shriokieghment
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resources, that is not a neutral policy choice. Students experience negatige sifdt
as increasing levels of debt and growing reluctance to borrow, from this pdlidp(8,
Asker, & Hu, 2001).

Students are sensitive to the type of financial aid that they receivexdmple,
students who receive grants are more likely to pursue post-secondary educatare than
students who receive loans (Heller, 1997). As expected, students perceive grant aid a
more valuable (Kane, 1999, 2001) because it does not have to be repaid. Additionally,
low-income students are reluctant to finance their educations through loans due to
uncertainty about their future income, the higher overall costs that loarseafyrand
their overall unwillingness to borrow (Baum, 2001; St. John et al., 2001). These research
findings contradict the commonly used argument that any kind of financial aid, mgludi
529 college savings plans and other tax incentives for individuals (Long, 2004) as well a
tuition discounting, in particular, is a means to help financially needy studaatigux
& King, 1999; Redd, 2000).

Disadvantages of Tuition Discounting

The adoption of so-called high-tuition, high-aid policies has continued to increase
in postsecondary institutions. These policies enact higher tuition for all student
regardless of financial need. They are based on the premise that the institutiatesva
each student and provides more institutional aid to those students who could not
otherwise afford the tuition price. This is done by transferring a portion of therhigh

tuition price from full-pay higher-income students to offset the tuition of lonewme
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students through tuition discounting. Effectively, higher-income students crosdizebsi
lower-income students (Hearn & Longanecker, 1985)

Researchers have made various arguments against these policies, garisula
they relate to lower-income students. One area of concern is the lack dndededge
about who is subsidizing whom. Are the rich subsidizing the poor or are the poor
subsidizing the rich? Because institutions have differing goals and diffeatigppds of
reaching those goals, tuition discounting practices are differentlatrestitution and
have become increasingly complex. Because tuition discounts are institutiainds a
the institution can give the awards at their discretion. While little is known #®ut
process of awarding institutional financial aid in a high-tuition, high-aid envieohat
the student level, researchers have determined that lower-income students are
disproportionately negatively affected (Baum & Lapovsky, 2006).

Research has shown that institutions increasingly use scholarships aoertips
institution’s academic profile (Baum & Lapovsky, 2006; Rizzo, 2006). In this case, the
practice of tuition discounting is increasingly about raising student quatitytlaerefore,
excludes lower-income students who are, on average, less academicallycotiegaicere
their higher-income counterparts (Martin, 2002).

Given the nature of tuition discounting practices, even though lower-income
students have the greatest financial need, those students do not receivedhlt great
amount of financial aid. The average dollar amount of tuition discounting roseféaster
higher-income students than for lower-income students at both public and private four-

year institutions. At private institutions, in 1995, higher-income students receiveds39% a
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large as the average institutional aid received by lower-income studerit89Byaid to
higher-income students increased to 82% of the average institutional aid givenrto lowe
income students. Similarly, at public institutions, it was 29% in 1995 and 74% in 1999
(Goral, 2003).

There appears to be a disconnection between the students who have the greatest
financial need for scholarships and the students who actually receive them. Fplegxam
from 1995-1996 to 1999-2000, the average tuition discount at private institutions
increased 17%, from $3,446 to $4,027, for low-income students, while it increased 145%,
from $1,359 to $3,321, for high-income students. At public institutions, average tuition
discounts increased 1%, from $836 to $838, for low-income students, while it increased
159%, from $239 to $619, for high-income students (Davis, 2003).

The observed shift away from need-based aid toward merit-based aiccarghyfi
affects lower-income students. As institutions shift discounting polices freed-based
to merit-based, they risk losing their ability to enroll lower-income studembsare less
likely to meet the merit-based aid criteria. Instead, merit-basedrald te be awarded to
students from higher-income families because, on average, they are more ealyglemi
prepared than are their lower-income counterparts (Redd, 2000). Without institutiona
scholarships, lower-income students have decreased abilities to affoggcolle

Tuition costs for one year may be more than a lower-income student’s family
earns in an entire year. As a result, students may suffer from “stiakek”sstudents

may not believe that they can afford college due to the published high tuition costs
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(Heller, 1997; Leslie & Brinkman, 1987; McPherson & Schapiro, 1991; Mumper, 2001;
Paulsen & St. John, 2002).

A distinct difference exists between the published price of tuition and the actual
net price of tuition. Due to information disparities, many students do not know what they
will actually pay for tuition until they have already made their enratindecision
(Lapovsky & Loomis-Hubbell, 2003). Lower-income students may not understand or
have information about financial aid opportunities or the availability of instituteada
(St. John et al., 2001).

Tuition discounting, however, does not always raise institutional revenues (Davis,
2003). In 2000, 81.4% of students received some form of tuition discount, compared to
only 63.0% in 1990 (Lapovsky & Loomis-Hubbell, 2003). When colleges increase their
discount rate, they forgo tuition revenue, lowering the amount of funds available for
educational programs. As institutions devote more funds to scholarships and financial
aid, gross tuition (charge before discounts) must grow much more quickly to pay for
program costs and overhead (Allan, 1999a). As tuition costs increase, the discotints mus
be deeper to attract students. This appears to be an increasing trend (AllanRege9a
2000).

While it is necessary to discuss its disadvantages, tuition discounting isyused b
most institutions. Thus, institutions believe that the benefits of high-tuitigh;did
policies, which brought about the need for tuition discounting, outweigh the

disadvantages.
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Benefits of Tuition Discounting

The rationale used by advocates of high-tuition, high-aid policies to justify these
policies is that low-tuition, low-aid approaches to higher education finaraaedficient
and inequitable as well as artificially reduce competition in the sectcn. &dhese
justifications is discussed in more detail below.

First, providing all students with low tuition is inefficient because middid- a
higher-income students can afford to pay for their education (Hearn & Lasigane
1985). Instead of subsidizing all students, institutions could, instead, focus funds toward
specific students, i.e., lower-income students who need help to meetrthpaidi needs.

In this case, high-tuition, high-aid policies benefit lower-income studemsciedly in an
environment of increasing costs, whereby the high-tuition, high-aid polcigd belp
maintain access to those students by serving as an alternative fananefdl aid (Hearn
& Longanecker, 1985; Mumper, 2001).

Second, for public institutions, in particular, providing low tuition to all students
is inequitable when taxpayer money subsidizes the institution. Middle- and higher-
income students already make up a disproportionate share of the students who attend
higher education institutions; therefore, they would receive disproportionatetbenefi
from the policy. In addition, if the price is lower for all students, more middle- and upper-
income students benefit from the policy because they are also more likelyntrde
academically prepared and to gain admission more easily. Thelefertiition, low-aid
policies effectively reduce or limit access for lower-income stud&fdstif, 2002). For

example, using a simple supply-and-demand model, when prices are lower, demand
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typically increases. Because the supply of higher education (capaitydt usually
increase at the same rate as demand in the short-term, institutions caonohadate
all students who wish to attend. Therefore, in a competitive environment, institutions ca
be more selective in the admissions process and accept more academigatigdpre
students over those who are less academically prepared (Mumper, 2001). lerthigosc
because higher-income students tend to be more academically prepared thanrare lowe
income students, a low-tuition, low-aid policy becomes an inequitable transferltdf wea
from lower-income families to the middle- and higher-income familiesrfH&a
Longanecker, 1985).

Finally, the low-tuition, low-aid model artificially reduces competition
Subsidization insulates some institutions, generally public institutions, froketma
forces. Due to the low costs of public institutions, students are willing tadattere
even if they are accepted at other institutions that are deemed highgr louiadire less
affordable. As low-tuition institutions raise prices, they become more sildedptthe
same market forces as are more expensive institutions; hence, they museamtpe
basis of quality as opposed to price (Mumper, 2001). That is why high-tuition, high-aid
policies sometimes function as a strategy to increase institutional doalétyidents of
all income levels.

In addition to these traditional arguments, high-tuition, high-aid policies have two
other benefits: enrollment management and competitive advantage. Tuition discounting
can help manage enroliments in two ways: by increasing absolute enrollmdrgraum

and by shaping the composition of entering cohorts (Lapovsky & Loomis-Hubbell,
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2003). If enrollment is below expectations, the institution can offer scholarshithsatd a
students to attend. This practice would not only fill empty seats but also coulasmcre
net tuition dollars. Even if they receive scholarships, students will probablydhpag t
for a portion of their education out-of-pocket (Baum & Lapovsky, 2006). The interest of
institutions is not in simply having bodies filling seats; they are alsoastied in who
attends.

Institutions may also use tuition discounting to “craft a class” (Baum &
Lapovsky, 2006). For example, they can offer scholarships to ensure access aitg divers
or to promote excellence. The available research shows mixed results abibgtrwhe
tuition discounting helps to meet any of these objectives. Redd (2000) demonstrated that
institutions in general increased the number of lower-income students, but that
institutional aid had been more successful with access than with excelleineestQdies
have shown that tuition discounting has increased the number of higher-income, high-
achieving students (Baum & Lapovsky, 2006; Goral, 2003; Martin, 2002; Winston &
Zimmerman, 2000). In sum, much remains unknown about this practice, especially when
and how it works.

Historically, a relatively small portion of private institutions useddni
discounting as a competitive advantage; it was merely a method to entice stoi@ents
institution (Baum, 2001). Presently, numerous institutions utilize it. For example, in a
price-competitive market, institutions began offering scholarships as an vwe;dnit
other institutions quickly adjusted their practices and offered scholarships tio rema

competitive. Each institution increased scholarships in response to the othetiagrasul

29



a “price war” (Winston & Zimmerman, 2000). When discounting becomes a marketing
tool for competitive advantage used by most universities, it is not a competitive
advantage at all. The only advantage would be the extent to which institw@ions ¢
provide discounts to students (Goral, 2003).

As discussed above, institutions implement tuition discounts for a variety of
reasons. The way in which institutions implement tuition discounting policies has
evolved over time. Currently, tuition discounting policies vary by institution asust i
institutional goals such as access and excellence.

How Institutions Adopt Tuition Discounting

The traditional strategy adopted by private institutions is for higher-income
students to pay more tuition in order to subsidize the lower-income students. This
allowed access to students who could not otherwise afford to attend. While this may have
been the case in the past, institutions no longer use this as the only method by which the
award financial aid (Allan, 1999a; Corey, 2005; Redd, 2000).

Smaller, less selective institutions may use financial aid packagmegét
enrollment goals. The public perceives the cost associated with this @raationly as
an incentive for students to enroll but also as an investment in the future. The packages
attract students, in general, and higher quality students, in particular, which, inayrn, m
increase the ranking, prestige, and perceived quality of the institution (QOf5).

More selective or highly selective institutions can reach their ennollgeeals
with higher-income students who are in a position to pay full tuition. But such institutions

also use scholarships to craft a class of students with a certain levall@macguality,
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to increase student diversity on campus, and help those students who cannot afford to pay
full tuition (Allan, 1999a; Corey, 2005). Many perceive these methods for awarding
discounts as institutional altruism and as driven by the perception thattioeSthave a
responsibility to promote access.

Conversely, there are at least three additional forces behind how iasstuti
award tuition discounts that are more pessimistic and self-serving than thasesdd
above (Redd, 2000). First, because the middle class does not want to pay for the rising
costs of tuition and student loan indebtedness, institutions have turned to merit-based
grants. Second, institutions are under increasing pressure to award more gierto hig
income students to help offset the rising costs of attendance. In these firasesp c
institutions do not use tuition discounts to help lower-income students who have a limited
financial ability to pay for college. Instead, the tuition discounts help the mialode
upper-middle-income learner. Such learners are usually more acadeimiepbyed, and
institutions view them as potential future donors to their alma mater. Tiesats may
have the financial ability to pay for college, but they benefit from a signific
institutional subsidy.

Third, institutions often offer financial aid packaging for academigaftgd
undergraduate students in the increasingly competitive market, followingase
opposed to need criteria. Higher-income students are more likely to have stronger
academic backgrounds, making them much more likely to benefit from tuition
discounting in a merit system. In his analysis, Redd (2000) noted that enrolaént g

and helping those with financial need have not been the main forces behind current
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institutional aid trends. Regardless of the policies for awarding tuition disgounts
institutions must have enough resources to offer tuition discounts.
Impact of Tuition Discounting on the Institution

Tuition discounts can be funded or unfunded. When the tuition discount is funded,
the institution still receives the tuition revenue but from a source other than thetstude
Endowment earnings, donations, and other financial support pay the tuition. That money
is restricted and is available only for the purposes of scholarships and gjreartshave
no other use. Therefore, the university does not have to use its unrestricted money from
the general operating fund for tuition support and can spend those funds in other ways
(Allan, 1999a). This cycle of using endowments to fund scholarships can contribute to
financial stability, but not all institutions have gifts and endowments to coventinety
of the scholarships that the institutions offer.

When the tuition discount is unfunded, the institution must forgo the tuition
revenue. This can jeopardize the financial position of the institution for two reasons
First, institutions do not receive 100% of the gross tuition when they offer a tuition
discount, but their expenses do not decrease proportionately. Instead, the discount
severely taxes the operating budget. To deal with this, institutions marydsthg
expenditures, such as faculty hiring, technological investments or upgradesijrsr repa
and maintenance of the physical plant, in the short term or delay them indeflhitedy.
institution postpones these expenditures or does not address them at all, shecidira
and physical plant can deteriorate to the point of future enrollment losses for the

institution (Redd, 2000).
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The scholarship is an informal financial commitment to the students for the time
that they attend, usually four years. If the scholarships were to decetaspn could
become challenged (Redd, 2000). Institutions must find a balance so they can provide
tuition discounts without jeopardizing their future financial stability. Wthikesource of
funding is an important financial pressure, institutions might not investigate howdo f
the discounts and, instead, might concentrate on their expected results. Thisdmings a
the need to evaluate the financial effect of tuition discounting, particulatg a
institutional level.

Financial Position

As discussed in the previous chapter, the relationship between tuition discounting
and the financial stability of an institution has received little attention ihténature.
Available research has examined tuition discounting trends, general diffellestoveen
institutions, and the sustainability and viability of institutions, but not stiilcy
financial implications of various tuition discounting practices.

Definition

The financial position and stability of higher education institutions are often
determined using financial ratios, which measure many aspects ofianiorss fiscal
soundness. These ratios, when properly analyzed, can bring to light the strength or
weakness of institutional financial statement line items or ratios caeahpaindustry
standards. Financial ratios represent the effectiveness of the iostguise of resources,
ability to live within its means, and ability to provide and maintain quality ecunzdt

services and facilities, as measured by industry standards and benchmegks ¢Pal.,
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2005). Specifically, this study uses tR¥l as this ratio measure for financial position and
stability. The rationale behind the use of ratio analysis anB\thé discussed in detail
below.

Trends

As discussed earlier, tuition discounting has increased steadily over tima. It
means for institutions to compete for the most qualified candidates (Goral, 2062pkVi
& Zimmerman, 2000). The average discount rate for undergraduate students thcrease
almost 10 points at private four-year institutions from 1994-95 to 2004-05 (Baum &
Lapovsky, 2006). The percentage of students receiving scholarships increased almost 20
points from 1990-91 to 2002-03 (Lapovsky & Loomis-Hubbell, 2003). Scholars might
argue that this reveals only that more students are receiving a discount the tha
discount per student may be lower. If that is true, then institutions could spend the same
dollars to help a larger group of people. This does not appear to be the case, however.
The dollars spent on institutional aid increased nationally over 250% from 1977-78 to
1997-98 (Baum, 2001).

While institutions have offered discounts to more students and the discount rates
have risen, increases in institutional expenditures have continually outpaced tfe rate
inflation (Toutkoushian, 2003). Researchers do not know precisely how institutions have
been able to afford this because institutional financial statements do notaribata
expenses have outpaced net revenues. Tuition revenue increased, but the increases we
offset by increased tuition discounts. Perhaps the accurate explanation of htofonst

remain financially stable may be discernable only from student-letel idaluding the
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mix of full-pay international students (Van Der Werf & Sabatier, 2009), whieinat
publicly available to researchers (Baum & Lapovsky, 2006).

An alternative explanation for why the financial statements do not indicate a
potential problem may be that the tuition discounts are, in fact, unfunded. In this case,
officials may stretch the operating budget to handle the institution’smggow
expenditures, thereby postponing ordinary and necessary expenditures. This would
decrease expenses in the short-term so that the institution can susteon itsehet
revenue. If that were the case, it would cause neglect of the enterprist&ucitae or
the physical plant and could have long-term ramifications, as discussed above (Redd,
2000; Wilson, 2008).

Financial Stability

Gifts and endowments do not fund the majority of tuition discounts. Instead,
discounts decrease net revenue to the institution because they are unfunded and paid for
through tuition from other students (Davis, 2003; Redd, 2000). This means that enough
students must be full-paying to fund those who receive the scholarships. It also
encourages institutions to increase their prices.

Sixty-eight cents of a one-dollar tuition increase funds discounts for other
students (Redd, 2000). Data consistently show that sustaining this type of funding for
discounts does not seem possible. Simply, not enough students are full-paying to enable
funding for those who are not. The general fund must stretch too thin to meet the

financial needs of the institution. With fewer funds for the institutions, spending on

35



programs is cut, which equates to fewer resources for academic and student support
services (Davis, 2003; Redd, 2000).

In addition, institutions showing larger increases in discount rates are the ones
most dependent on tuition and fee revenue to finance their basic educational operations.
But that same category of institutions loses money on each student due to aiseidcre
spending on institutional grants. This loss is equivalent to negative tuition betause t
institution effectively pays students to attend instead of charging themenao.a®ne
quarter of all four-year private institutions are in this situation (Redd, 200&jldition,
one recent study showed that four-year public institutions experience dimgnishi
revenue returns when unfunded tuition discount rates exceed 13% (Hillman, 2010).
While some may view unfunded discounts and the resulting negative tuition revenue as
an investment in the future of the institution (Corey, 2005), this is unlikely to be tccura
in the long term. Yet the literature does not fully elaborate on how the finanadi@pos
of the institution affects its decisions related to the award of tuition discounts.

Financial Ratios

Ratio analysis is a common tool used in business to analyze financial relgsonshi
and production data to determine how well a company performs compared to itself, its
competitors, and its industry. This information also can determine whether the busines
performing up to a certain standard (e.g., budget compared to actual r@g¢hén)the
results are poorer than anticipated, changes are necessary wittomib@ny to improve

the results (Block et al., 2009).
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Scholars had widely believed that higher education was too different from the
business world to utilize the same tools, such as ratio analysis techniquegittdronal
performance analysis (Kramer, 1981). However, as institutional practiceehalved
over time, that perception has changed. Institutions are increasingly expdsedra
vulnerable to the condition of business and economic environments. They have
responded by adopting new ways to generate revenue or cut costs (Deem, 1998).

For example, to generate revenue, institutions may resort to the commeroraliza
of the university (Bok, 2003) or the academic capitalism of the facultyotups
research funds, that is, market and market-like efforts are used to seeumnalext
resources (Slaughter & Leslie, 1997). To cut costs, institutions maycstht hew
managerialism approach to running the enterprise (Deem, 1998). Through aleof thes
responses, common characteristics appear, such as seeking new souvessiefard
tightening the control over expenditures (El-Khawas, 1994), which closelygb#nal
contemporary business model.

Higher education institutions have become more and more business-like in their
operations and control (Deem, 1998); and, as such, researchers can scrutinizeyaed ana
them like businesses as well. To this point, the U.S. Department of Education (DOE)
commissioned reports on the development of ratio analysis for higher education
institutions as a means of determining whether the institutions were aflgneorthy of
receiving federal financial aid funds (KPMG Peat Marwick LLP, 1996, 1997).

A number of financial ratios are available and appropriate to analyze afidr-pr

business organization. Block et al. (2009) discussed four major categories of ratios:
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liquidity, debt utilization, asset utilization, and profitability. Liquidity castimeasure the
entity’s ability to pay short-term obligations as they become due. These iratiude the
current ratio, quick ratio, and working capital. Debt utilization ratios measereverall
debt position of the entity related to its assets and earnings. These rdtids aebt to
total assets, times interest earned, and fixed charge coverage. Assdtautifiatios
measure the productivity of the entity’s assets. These ratios include acoeeavable
turnover, average collection period, inventory turnover, day’s sales in inventody, fixe
asset turnover, and total asset turnover. Profitability ratios measureitifs ability to
earn a return on its activities, whether from sales, assets, or capitg. réties include
profit margin, return on assets, and return on equity.

These categories and ratios are relatively easy to understand becayosd thre
motivation of a company is usually profit centered or profit related. One cafysook
at the ratios and determine, for example, if profit and profitability ratios Inaveased
over time to determine how well the company has performed.

The mission of a higher education institution is different from that of a for-profit
business. While making money and having an increase in net assets (the nditfor-pro
equivalent of positive net income) at the end of the year is important, the focus of the
institution is not on profit as a mission. Not-for-profit entities have differemctibps
and categorize their financial resources differently than do for-prdfttes. Not-for-
profit institutions typically emphasize stewardship and accountabilitgt{Gtar, 1989),
which are more likely evaluated through the access and excellence misdigiseof

education.
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This different focus makes using for-profit financial ratios diffica#,the goals
and value systems of higher education institutions as not-for-profit entitiedfarerdi
Using the same ratios to analyze a not-for-profit college or universitgisame fashion
as a for-profit business enterprise would yield results that appear unreasbwiabled
from the perspective of the for-profit entity. Based on a mission that iseshtfdran that
of a for-profit entity, not-for-profit institutions would likely develop a diffeteet of
criteria for financial analysis to measure performance. In fact,fgpficancial ratios
such as the available funds ratio, endowment income ratio, and instruction proportion
ratio apply to the analysis of higher education institutions to accommodate their
specialized missions and funding needs (Chabotar, 1989).

Financial Vulnerability Index

Trustees, presidents, and business officers take interest in the finanitiahpais
their institution. These officers are also interested in a more overarclahmton of the
institution, including whether it is financially vulnerable to an economic shoclcdldd
cause its closure. In other words, they believe in evaluating the financiétystalan
institution. The financial vulnerability index (FVI; Trussell et al., 2002), a nreasased
on financial ratios, was designed to determine the financial vulnerabiktaloitity of a
not-for-profit institution. This is accomplished through comparing institutiBil
results to established benchmarks by not-for-profit subsectors, including higher
education, to accommodate the differences between each subsector.

The purpose of the FVI is to analyze the financial vulnerability of an institiati

one point in time. As with other ratio analyses, its use over a period of timaggtive
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years) can help to determine a trend in an institution’s financial position, i.ehewtie

financial position of the institution is shifting and in what direction the shdtcuirring

(Block et al., 2009; Prager et al., 2005). Scholars have noted that the FVI provides only a

gauge of the financial component of the institution’s stability, which isatigs of this
research. Researchers must consider other non-financial factors whemrdetgthe
overall health of an institution (Chabotar, 1989; Prager et al., 2005). Discussion of the
FVI appears in more depth in the methodology section.
Summary

The literature contains extensive research dealing with differpat&sof tuition
discounting. Literature is available regarding how college cost increaspace inflation
(Baum, 2001; Gladieux & King, 1999; Lapovsky & Loomis-Hummel, 2003) and how
college cost increases outpace financial aid increases (Baum & Lapovsky, 2006;
Gladieux & King; Toutkoushian, 2003). This, along with institutions changing their
institutional financial aid policies from need-based to merit-based aid (Redd, B&60)
made the study of tuition discounting important, not only from the perspective of
academia but also from the perspectives of students who must navigatedhre syst

Significant growth has occurred in recent years in the percentage aitstude

receiving tuition discounts and the average tuition discount rate provided to students

(Lapovsky & Loomis-Hubbell, 2003). On the surface, this appears to be a positive trend

because more students have received help at higher rates. The problem is that a

significant portion of institutional aid awarded is unfunded, meaning that instisuti
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simply forgo the revenue. At some point, unfunded tuition discounts can lead to financial
instability (Corey, 2005; Redd, 2000).

The instability point remains unknown but raises interesting questions about how
the institution itself is important in determining the level of tuition discountiegy
studies previously performed have dealt with this particular topic. The curreatales
examines the relationship between tuition discounting and the financial position of four-
year private, not-for-profit postsecondary institutions. Application of resource

dependence theory serves to inform this study.
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CHAPTER 3
RESEARCH DESIGN AND METHODOLOGY

This chapter presents the methodology used to conduct the analysis. The key
variables are informed by the tuition discounting literature. The chaptersbeigh a
discussion of the data sources used to create the dataset, followed by afwasefithe
time period of the study and the sample. Then the main independent variables, control
variables, and the dependent variable are described, followed by the procediites use
handle missing data. Then the three hypotheses are presented, followed bypaatescri
of the preliminary exploratory analysis related to testing the assumptiondioéry
least-squares regression and then the analytical strategies andttétek @glation models
employed to test the hypotheses. The chapter concludes with a summary.

Data Sources

A dataset was constructed using three main sources: (a) the U.S. Depaftment
Education National Center for Educational Statistics (NCES) IntejRaistsecondary
Educational Data System (IPEDS, 2003, 2004, 2005, 2006, 2007), (b) The Institute for
College Access and Success (TICAS) database (Collegelnsight, 2003, 2004, 2005, 2006,
2007), and (cBarron’s Profiles of American Colleg¢2003, 2005, 2007).

The IPEDS series of surveys was the main source of data. IPEDSnisuat a
survey that results in a variety of institutional-level data on the number ofdegre
completed, general institutional characteristics, enrollments, finagi@ehuation rates,

student financial aid, and institutional human resources. IPEDS is a widely taed da
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source for research in various aspects of higher education institutions. dlaeedat
available to the public free of charge on the NCES website (http://nces.ed.gdV¥/ipeds

TICAS also makes available a comprehensive dataset collected anhaglly t
includes institutional characteristics, student debt, financial aid, cosentlatice,
economic diversity, student success, racial diversity, and enrollment. For posg@of
this study, TICAS’ student economic diversity variable was used. The datzadedie
to the public free of charge on the TICAS website (http://college-insight.org

Barron’s (2003, 2005, 2007) publication on American colleges and universities
includes general institutional information, enrollment, application deadlinestyfaa#,
annual tuition, and selectivitidarron’s is a widely accepted and reputable source for
institutional quality and selectivity (Kuh & Pascarella, 2004; Pascatedla, 2006), that
is, institutional excellence and admissions competitiveness. Barron’s publisiokestad
semi-annually in book format, with a companion informational CD, which users may
purchase for a nominal fee.

Time Period

The time period under examination was the academic years 2003-04 to 2007-08.
Obtaining enough years’ data to perform a trend analysis was datic¢his study.
Business and accounting industry literature (Block et al., 2009; Prager et al., 2005)
recommends a minimum of five years of information for trend analysis. Acadesai
2003-2004 was the first year that all of the variables of interest wereldeadad
academic year 2007-2008 was the most recent year available. Therefdreetyear

period was the maximum number of years available for analysis, giveRERSIand
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TICAS datasets, and it fulfilled the recommended five-year minimoma geriod for
trend analysis.
Sample

Private, not-for-profit, baccalaureate level and above institutions inrthedJ
States Il = 1,244) were selected as the population of interest for three reasons. First,
private institutions have utilized institutional financial aid since their itn@egNidiffer,
1999), whereas it is a relatively new practice for public institutions. terimatitutions
have more experience adopting the practice of tuition discounting, and they hdnee set t
precedent for public institutions to follow (Corey, 2005).

Second, public institutions usually experience less financial stredsjadta
private institutions, due to their state subsidies (Gilmartin, 1984). Becauatepri
institutions do not receive and are, therefore, not able to rely on, state funding, they must
independently generate the funds needed to operate through multiple revenue sources
(Froelich, 1999; Hodge & Piccolo, 2005). The need to self-fund makes the study of the
financial components of private institutions more informative than a studgtetfsinded
public institutions.

Third, the financial reporting method for public and private institutions was
significantly different from 1995 to 2006. Consequently, strict comparison of the tw
institutional types is not possible (Toutkoushian, 2009). Because this research includes
financial reporting data from that period, even if the first two issues wereaswey
divergent accounting practices cause difficulties in comparing public andeprivat

institutions. Therefore, this study included data from private institutions only
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Missing data and reliability concerns make excluding certain data aegdsst
this strategy may introduce selection bias into the study. This is espgcaillematic
for smaller institutions that may not have the resources to provide acandateliable
information to IPEDS or that do not want to provide the information to IPEDS based on
some aspect of the institution, for example the size, selectivity, or fih@osigion
(Winston & Yen, 1995). The benefits of reducing missing data and reliabilitysissue
however, outweighed the risk of potential selection bias (Allison, 2002). This is didcusse
in more detail in the missing values section.

Four categories of institutions that did not meet all necessary criteaadlysis
were excluded. These criteria were full-time equivalent (FTE) stsdimancial
information availability, tuition discount rate availability, and tuition discoutet ra
errors/outliers. First, because of the voluntary nature of IPEDS reportihtytioss with
student enrollment of less than 100 FTEs were excluded (Winston & Yen, 1995). These
institutions might not have the capacity to provide detailed, reliable, accamate
complete information to properly complete the annual IPEDS survey due to a lack of
manpower, knowledge, or experience. Similarly, smaller institutions alsd lbeuhe
source of missing data; therefore, excluding them reduced the numbeesfth
missing and unreliable data. The average discount rate for this subset of @xclude
institutions was higher than the average tuition discount rates for institut@unded in
the analysis because several of these small institutions also had tuition diatesint
above 100%. Had they not been excluded as a result of the size of the institution, these

cases would have otherwise been excluded as outliers.
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The second set of excluded institutions included those for which all of the
financial information was unavailable, limiting the ability to calculaté-¥l
components and the tuition discount rate. Alternative strategies such as dasiamput
were not possible given that all five FVI component ratios were missing fe@ thes
institutions.

The third category was institutions whose tuition discount rate was naotatdé&
due to missing data. Most of these institutions were part of the second set of excluded
variables above, in cases in which institutional financial information, includitign
and institutional grants, was not available. This category representdimssitinat had
other financial data but did not have data related to the tuition discount rate aaculati
The tuition discount rate is the dependent variable; therefore, the components of the
discount calculation could not be imputed (Allison, 2002).

The fourth category of excluded institutions were those with tuition discoest rat
over 100%. Such figures appeared to be either errors in data reporting or outliers. The
numbers of institutions analyzed after excluding institutions with these foes tyf

missing data are presented in Table 1.
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Table 1

Cases Excluded From the Analysis

Item 2003 2004 2005 2006 2007
Total Population 1,244 1,244 1,244 1,244 1,244
Excluded:
FTE < 100 64 68 69 69 75
Average Discount Rate 31% 30% 33% 30% 27%
Financial info not available 56 56 49 40 36
TD rate not available 1 2 1
TD rate over 100% (outlier) 8 7 5 8 7
Total excluded 129 133 123 118 118
Total cases in the analysis 1,115 1,111 1,121 1,126 1,126
Average Discount Rate 26% 26% 26% 27% 27%
Variables

This section presents the rationale for including each set of variabteddmory.
The independent variables that were categorized into two groups, the main independent
variables and the control variables, are discussed, and this section ends witlssaatisc
of the dependent variable.
Main Independent Variables
The financial vulnerability index/VI) includes five financial measures, each
with component variables: tluebt ratio(Debi), therevenue concentration index
(Concen, thesurplus margin ratiqMargin), theadministrative costs ratiQAdmin), and
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thesize ratio(Siz§. Thedebt ratiq expressed as a percentage, describes the amount of
debt in the institution’s capital structure (Trussel et al., 2002). It repsetbenproportion

of debt the institution had in its capital structure in relation to its assets. Auatiost

with a lower ratio is financially stronger.

Therevenue concentration indesgxpressed as a value between zero and one,
expresses the number of revenue sources available and the diversificatioreeéthe
streams of an institution (Trussel et al., 2002). As the number of revenue sources
increases, the index approaches zero. If an institution had one revenue source, the index
was one. Therefore, an institution with a lower number is financially strongeran
institution with a higher number.

Thesurplus margin ratipexpressed as a percentage, is a measure of profitability
and shows whether the institution is operating within its means (Trussegl20GH). It
represents the ratio of the excess of revenues over expenses divided bydotsseAn
institution with a higher surplus margin ratio is stronger than an institution \Wothiea
surplus margin ratio.

Theadministrative cost raticexpressed as a percentage, identifies the proportion
of institutional spending made for non-operational activities (Trussel et al., 2002).
represents the amount of administrative costs in relation to total revenuestitytions
with a higher ratio is stronger than an institution with a lower ratio.

Thesize ratiq expressed as a number greater than one, identifies the institution’s
financial size as a function of its total assets (Trussel et al., 2002k daze ratio

indicates a larger asset value for the institution. An institution with a hsgeeratiois
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stronger than an institution with a lowsre ratio Each of these five components is a
continuous measure. Appendix A contains a listing of all variables in the analysis
These five elements constitute f¢él, a representative composite measure of
institutions’ financial health.A comprehensive measure such asRtieidentifies more
sources of variability than does a univariate measure such as net tuition revenue
(Ruterbusch, 2004) or ending endowment balances that, by themselves, do not reveal the
depth of complexity of institutional financial position (Prager et al., 2005l). FV
component ratios are a more inclusive and broad measure of the overall fipasttiah
of the organization. Therefore, combining the five measures éi\thato a single score
allows for a holistic viewing of the institution’s financial position, in which thersgth
of one of the FVI components can offset the weakness of another component. For
example, a specific institution may have a poor debt ratio position and a strong surplus
margin ratio position. Evaluating an institution based on the results of one sapodit
debt ratio), would provide an erroneous picture of the financial position of the institution

(the institution has a poor financial position). By usingRk& in this example, the

!l investigated an alternative index to use as the independent gati@tomposite
financial index (CFI), which is an industry benchmark utilized by institutimancial
executives and independent auditors to determine the financial positt@io$titution (Prager
et al., 2005). The CFI has four component ratios: the primary reserveR)ialie viability ratio
(V), the return on assets ratio (ROA), and the net operating revenughN@R). The CFI
formula is

r

€Fl = (Frox35%) + (v 35%) + (oo v 20%) + (oo x 10%)

Investigation into the use of the CFI revealed that none of thefoaponent variables of the
NOR ratio was available in IPEDS. Without this information, adeucalculation of the NOR
and the CFl was not possible. Therefore, the CFl was not a viable opttbrsfstudy.
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strength of the surplus margin ratio would offset the weakness of the debt ratio and
provide a more holistic perspective of the financial position of the institution.
Calculating theé=VI is a three-step process. First, the values of the five component
measures-debt ratiq revenue concentration indesurplus margin ratipadministrative
costs ratig andsize ratiec—were computed and then the values used to calculate the
formula exponentz. The value oz was used to calculate th&/I. Using this process, an
institution will generally have aRVI score between 0 and 1. &VI score of less than
.10 indicates that the institution is not financially vulnerable: it is stablé&\Arscore of
more than .20 indicates the institution is financially vulnerable: it is not stableVI
score between .10 and .20 is inconclusive regarding institutional vulnerabiliyatoal
of stability is not possible (Trussell et al., 2002). These cut-off points wenerdetd
by the authors’ using a multiple step process by which they first idenafeample of
financially vulnerable institutions and a group of comparable institutions thatneér
financially vulnerable. Next, they analyzed the differences between thpsgand used
the five-component measure to develop an equation to explain the differences between
the two types of institutions. The authors then tested the equation on a holdout sample of
institutions to test the predictive power of the equation. Finally, they developed a
decision rulefVI < .10, .10< FVI < .20,FVI > .20) that minimized the number of
erroneous predictions (Trussell et al., 2002).
The IPEDS and TICAS variables used to calculate each of the FVI component
measures appear in Appendix B. After calculating each individual me#saiF&/l was

calculated using the following formula (Trussell et al., 2002):
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FVI =

= where

1+ &~

z=0.7754 + (0.9272 x Debt) + (0.1496 x Concen) + (2.8419 x Margin) +
(0.1206 x Admin) + (0.1665 x Size), where
e= 2718

Total Liabilities

Debt = —— -
Total Assets

E Z( Revenue; )‘
ONCEN =
Total Revenues

Total Revenues — Total Expenses

Margin =
g Total Revenues

Administrative Expenses
Total Revenues

Admin =

Size = In(Total Assets)

Control Variables

Organizational activities and outcomes are embedded in the context (Pfeffer &
Salancik, 1978) of each institution and, as such, vary. To account for these differences in
the analysis, institutional differences are controlled for usingi@ssef relevant
variables. The control variables represent institutional charactemsteontext relevant
to financial aid and tuition discounting studies previously performed. There are two
groups of control variables: institutional economic controls and institutional
characteristics.

Economic controls, the first group of control variables, include the various

sources of institutional revenuiifion & fees Toutkoushian, 2001). The revenue stream
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variables in IPEDS include tuition and fees; federal, state, and local apfioy;
federal, state, and local grants and contracts; private gifts, grants, andtspntra
contributions from affiliated entities; investment return; sales and semwfcaucation
activities and auxiliary enterprises; independent operations revenue; anceuémere.
The nature and source of the funding defines both the availability and restraftions
resources to the institution, which is useful in tuition discounting decisions.

The second group of control variables includes a series of institutional
characteristics. There are four variables in this control group. &mstllmentwas used
to control for institutional size (Baum & Lapovsky, 2006; Lapovsky & Loomis-Hlibbe
2003).Enrollmentis also an indicator of financial factors such as gross tuition revenue
and fixed costs. The size of institutions’ enrollment is useful in tuition discounting
decisions in that this study focuses on average tuition discount rates. If tivdgiorst
provided the same tuition discount dollars to its students, but they had different
enrollment sizes, the average discount rates would be different. For examilgjdnst
A and Institution B both had the same tuition sticker poic£15,000 per year and
provided $20 million in tuition discounts to their student populations. If Institution A had
an enrollment of 5,000 students, the average tuition discount would be $4,000 per student
or a tuition discount rate of 26.7%. If Institution B had an enrollment of 6,000 students,
the average tuition discount would be $3,333 per student or a tuition discount rate of
22.2%. Ceritus peribus, enrollment would affect average tuition discount rates.

Second, the percentage of white, non-Hispgmecdent white enrollment

students enrolled was used to measure student racial diversity (Baum & LaRGky
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Goral, 2003; Heller, 1997; Kane, 1999). A higher percentage represents a higher
proportion of white students and, therefore, a less racially diverse student population a
the institution. Racial diversity is important to tuition discounting decisionsdveral
reasons. One reason is that institutions that serve primarily white studerdatmosunay

be wealthier in terms of donor pools, levels of assets, and endowments than are their
minority-serving counterparts (Cunningham & Cochi-Ficano, 2002). This wealgtbm
used to provide higher levels of average tuition discounts.

Third, the percentage of financial aid recipients who were awarded Bet gr
(percent Pell was used to capture student economic diversity (Baum, 2001; Davis, 2003;
Goral, 2003; Redd, 2000). A higher percentage represents a higher proportion of students
from a low-income backgroun@ercent Pelis important to tuition discount decisions in
that institutions serving a higher percentage of students who are econgmicall
disadvantaged may not have the resources to give higher-than-aveiagaltsgount
rates to all students. Institutions may, instead, have to offer strategicifal aid to
benefit specific students (Lapovsky & Loomis-Hubbell, 2003).

Fourth,Barron’s Admission Selector Ratingélectivity was used as a proxy for
institutional selectivity and prestigB4rron’s, 2003, 2005, 2007; Baum & Lapovsky,

2006; Corey, 2005; Redd, 2000). The level of prestige of an institution is an indicator of
the relative weight put on the access and excellence missions, which has th&oabili
affect tuition discounting policies. Thgarron’s rating is a proprietary rating system that

considers numerous variables related to the selectivity of the institution agdrezgts
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the institutions into the following categories: most competitive, highly cttiveg very
competitive, competitive, less competitive, and noncompetitive.

The proprietary nature of tlgarron’s rating system leads to challenges in
guantifying the distance between the values oBuw@on’s categories. As a result of that
challenge as well as the uneven distribution of private institutions among ¢gertas,
selectivitywas used as a dichotomous variable, with the values of nonselective (0) and
selective (1). For the purposes of this study, the nonselective institutioonryateguded
theBarron’s categories of noncompetitive, less competitive, and competitive institutions.
The selective institution category included very competitive, highly cotiyegtand
most competitive institutiorts.

Dependent Variable

The dependent variable for this study was the avdtatien discount ratdor the
institution. It is not directly available through IPEDS; thereforetiteon discount rate
was calculated by first taking the sum of the funded institutional gradtharunfunded
institutional grants. This amount was then divided by the sum of tuition and fee$ (net
allowances) and allowances were applied to tuition and fees (Duggan & MaRB9Es.
This variable is a good measure of the tuition discount rate not only because gtas be
used in the literature but also because it is comprehensive in that it takes oot atic

sources of institutional grants, both funded and unfunded. This calculation is also

2 In future research, tHgarron’s institutional categories may be separated into dategories instead of
two for a more thorough understanding of the refeghip between selectivity and tuition discountsat
The four types should be as follows: Type 1 infititus include noncompetitive and less competitive
institutions, Type 2 institutions include compe#tiinstitutions, Type 3 institutions include very
competitive institutions, and Type 4 institutionslude highly competitive and most competitive
institutions.
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conservative in that all tuition revenue sources are used, which could result in a lower
average tuition discount rate. For example, if an institution had $20 in funded and
unfunded institutional aid and $100 in tuition revenue net of allowances, the average
discount rate would be 20%. If allowances of $10 were added back to net tuition revenue,
gross tuition revenue would be $110, and the average discount rate would be 18.2%.
Appendix C provides a listing of descriptive statistics for all of the variables

Missing Data

Missing data must be considered when using secondary data sources such as
IPEDS (Allison, 2002). After assembling the dataset for each year weeeemissing
data issues that needed to be addressed.

Issues Associated with Missing Data

To ensure external validity of the findings, that is, to be able to genertadize t
research findings to the entire population, the data used in the research musblee relia
As discussed above, cases were excluded based on four criteria to reduce tie@humbe
cases with unreliable information (Table 1).

Because of the voluntary nature of the IPEDS data collection procedures,
institutions need not submit information for every data field. This may leaddo dat
missing not at random, an external validity issue making the findings unrebable f
generalizing to the entire population. For example, as briefly mentionetltiosis that
are smaller and less prestigious may not report on variables such asdsésl, sc

endowment asset values, or institutional financial aid awarded. For thasaledemiting
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external validity issues was a priority so the findings could be geredtal the entire
population.

Another issue with missing data is selection bias, that is, the bias thatulke res
from an unrepresentative sample. The entire population of private, not-for-profit
institutions in IPEDS was used for the data. Once cases based on the faar criter
previously discussed were deleted, the sample remained large and essetacllpver
1,100 institutions, out of the 1,244 institutions in the population, remained in the sample
each year. Because a large sample was obtained from the population (over 88% of the
population each year), there is minimal concern about selection bias. The otagdmi
introduced is based on the four categories of excluded cases. Caution must be taken when
generalizing the research results to institutions legitimatestingeany of the four
excluded categories, specifically institutions with fewer than 100 FT&slotuition
discount rates over 100%. Given this, the benefits of reducing missing data aipitityeli
issues to ensure external validity outweighed the risk of potential seleao(ison,
2002).

Missing Data Procedures

To address any problems posed by missing data issues, the SPSS Missing Value
Analysis module was used, which helped to determine whether the data were missing
completely at random or whether there was a pattern to the missing data. tdagtica
missing completely at random, but one variable waspartent Pell Whether data are
missing completely at random, where there is ho apparent pattern to the migsasg va

missing at random, where the missingness of one varigj)les(related to the value of
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another variableX,) but not to the original variabl&y) as it relates other cases in the
dataset; or missing not at random, where the missingness of the vaXialder¢lated to

the values of itself)(;) as it relates to other cases in the dataset and one or more other
variables X;), most strategies to manage the missing data will produce the samgifesult
the sample size is large enough and the amount of missing data is relativély smal
(Croninger & Douglas, 2005). Because the entire population, except for the cases
excluded in Table 1, was used, the sample size is acceptably large eBgdhe data
missing forpercent Pellwas relatively small (2003 = 5.4%, 2004 = 4.6%, 2005 = 4.3%,
2006 = 4.6%, 2007 = 4.3%). Therefore, the same multiple imputation techniques were
used ompercent Pellas were used on the other independent variables.

After testing the missing data, the multiple imputation analysis tool IBR&S
Missing Values Analysis module was used to impute the missing data in the sahwl
results presented in the following chapter represent the average of 10 imputatiohs, w
is higher than the program default setting of 5 imputations. This information e@snus
the empirical analysis to help test the hypotheses and to answer trehegeestion.

Hypotheses

Resource dependence theory informed the development of the hypotheses tested
in this study. Resource dependence theory asserts that external marcelimately, the
need for resources constrain and shape institutional behaviors (Pfeffer & 5a1978).
The hypotheses suggest that institutions can and do adjust their tuition discounting

policies based on the availability of and the need for resources.
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To test the hypotheses, regression analysis and ANOVA were used. An
innovation of this study is its use of variables f\é and its component measures)
historically reserved for ratio and trend analysis in for-profit enteprand their
application to the analysis of not-for-profit organizations, specificallytinisins of
higher education. TheVI and its component ratios serve as a proxy for the financial
stability of an institution and will, therefore, help me to test my hypotheses.

In view of what we know about higher education finance, the financial stability of
an institution should constitute a key factor in pricing decisions. As previossiyssied,
Trussel et al. (2002) define the values-d as they relate to financial vulnerability of an
institution closing its doors and ceasing operations in three groups, as follows:

e FVI< .10 indicates an institution that is not financially vulnerable to closing,

e FVI > .20 indicates an institution that is financially vulnerable to closing, and

e .10<FVI<.20 is inconclusive regarding institutional vulnerability to closing: an

evaluation of financial stability cannot be made.

For the purpose of this research, institutional stability relates to finamndmnerability to
closing its doors as well as negative changes in enrollment. An irmstitatstable in that
it is not financially vulnerable to closingVI < .10). Additionally, it is assumed that,
when an institution is stable, any changes in enrollment are small and inconséquentia
Conversely, an institution is not stable when it is financially vulnerable tmgl@sVI >
.20). Further, when an institution is not stable, negative changes in enrollment ma

significantly affect the institution’s ability to remain in operation.
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As discussed in the previous chapter, institutions traditionally view tuition
discounts as a means to provide access to students (Lapovsky & Loomis-Hubbell, 2003)
As a result, it is reasonable to expect that the more financially stabldiartionsis, the
more likely it is to offer tuition discounts. Conversely, institutions also congidem
discounts as an investment (Allan, 1999a; Corey, 2005), and they may choose to spend
heavily on tuition discounts, potentially exchanging short-term financialipos$dr
long-term benefits in the form of larger enroliments and/or high-paying studstent
data show that some institutions will pursue this strategy even when they hawdeunsta
growth rates or have shown growing financial vulnerability (Corey, 2005; GQ@3;

Redd, 2000).
Hypothesis 1

Hypothesis 1 assumes that a particular institution has a stable finarttial a
operating position, that is, &VI < .10. These institutions can use tuition discounts as a
means to increase access for students from low-income backgrounds (Goral, 2003;
McPherson & Schapiro, 1999; Slaughter & Rhoades, 2004). From a resource dependence
perspective, because the institution is not struggling, the institution doesvefmt
resources from its students. Therefore, from a resource dependence perspect
institutions do not overextend themselves beyond their means when offering tuition
discounts. Instead, institutions may choose to offer tuition discounts as resoumas bec

available (Figure 2).
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Figure 2.Hypothesized general relationship between institutional financial gositid
tuition discount rates.

Hypothesis 1: If institutions are financially staB¥l(< .10), then as financial
position increases-{| decreases), the averagéion discount ratencreases.

Given the nature of higher education, as previously discussed, not all institutions
are in a financially stable situation. Instead, they struggle in soméovanange or
improve their institution’s position in the higher education market. Because they are
resource dependent, they spend money on tuition discounts to increase tuition revenue
through larger enrollments or full-paying students (Van Der Werf, 2000).
Hypothesis 2

Institutions may take extreme measures through discount policies to incetase
tuition revenue. Even though institutions need money in the short-term, they may forgo
the short-term goals of generating revenue in the present for the sakengftarin

strategy. In this case, they use tuition discounts in the present as amanidsir the
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future of the institution (Allan, 1999a; Corey, 2005), regardless of the institution’s
current financial position.

One common situation arises when the institution needs to offer tuition discounts
as a means to achieve enrollment growth and, hence, more paying students. Assuming
that the loss of revenue through discounting is compensated by the growth in student
enrollment, institutions generate more gross tuition revenue. Moreover, astiimesets
graduate and enter the workforce, they become potential future donors to thaansti
Having a larger student body on an annual basis equates to a larger and incnaamsing al
donation pool in the future, which could then fund growth and operations. Tuition
discounting can be an incentive for students (a) who would otherwise not go to college at
all (Lapovsky & Loomis-Hubbell, 2003), (b) to attend one institution over another
(Goral, 2003), or (c) who fall into both categories.

In the case of investment for enrollment growth, an institution can stayuitsec
and forgo short-term revenues for the long-term strategy of growth. Martagitigde-
offs between short-term funding needs and long-term institutional goals involves a
delicate balance. The institution must manage tuition discounting level®pdsition
carefully to meet its growth target. Informed by resource dependesmsy it is
expected that institutions will not consider their short-term financiatippnsvhen
deciding tuition discounting practices (Allan, 1999a; Corey, 2005; Redd, 2000). They are
likely to use resources currently at their disposal to increase thédikdliof achieving

long-term institutional goals.
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Hypothesis 2: If institutions are financially unstali#®/[ > .20) and enrollment
numbers decrease over time, then avetaijen discount ratesvill increase over time.
Hypothesis 3

Assuming that an institution is financially vulnerable and in danger of having to
close its doors, it will seek ways to stay in business by initiating enwsrgaticies to
continue operating (Van Der Werf, 2000). To increase tuition revenues, the ugiversit
will actively recruit more students through various strategies, includingriudiscounts.
Implementation of such a policy has the goal of increasing net tuition, thab$s
tuition revenue less tuition discounts, to keep the institution operational in the short-ter
and guarantee the long-term viability of the institution (Van Der Werf, 20Q0re 2).

Hypothesis 3: If institutions are financially unstabMl ¢ .20), then as financial
position decrease§&YI increases), the averaggtion discount ratencreases.
Preliminary Exploratory Analysis

Preliminary analysis showed that the data were linear; therefore, grtéaat-
squares regression analysis was one of the analytical methods useib. fheor
regression analyses, exploratory data analyses were performetfoo weslations of the
assumptions of ordinary least-squares regression (Ethington, Thomas, & Pike, 2001).

While most of the assumptions were met without violation, extreme collinearity
(r* > .80) was present between several revenue variables. Four separate revalles var
showed extreme collinearity each yeait{on & feesandsales and auxiliary enterprises
[r? = .83 in 2007-08, for example] afederal grantandcontracts and private gifts,

grants, and contractg? = .88 in 2007-08, for example]). Regressions were conducted
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with all 15 of the revenue variables and then again with only one revenue vatidiale:
& fees The coefficient of multiple determinatioR% for the models with onlyuition &
feeswere only slightly lower than for the models with all 15 of the revenue variables.
Due to the extreme collinearity and because it is more parsimonious and more
statistically powerful to have fewer variables in the motion & feeswas the only
revenue variable in the model.
Analytical Strategy

The analytical strategy included both descriptive statistics and aalytethods.
Descriptive statistics were run because the current “quantitatieedtlire on tuition
discounting is primarily analyzed through descriptive statistics (L&yo%d.oomis-
Hubbell, 2003; Redd, 2000). Analytical methods of regression and ANOVA were then
performed. These methods are not currently seen in the literature buedee as the
next step to further our knowledge about the relationship between institutional financial
position and tuition discount rates. Both strategies are discussed in more depth below.
Descriptive Statistics

Following Redd (2000), descriptive statistics were run to inform the
understanding of the relationship between institutional financial position arahtuiti
discount rates. Graphs were created to examine the bivariate relationst@p of t
dependent variabléujtion discount rateto each of the control variabldastal
enrollment percent white enrolimenpercent Pellandselectivity. By introducing these

control variables and exploring their relationshipsutbon discount ratespatterns of

63



institutional characteristics were developed. These patterns informaddbestanding of
the results of institutions with similar characteristics.

For the purposes of this section of the analysis, the control variables were treate
as categorical variables instead of continuous variables (Lapovsky & L-étrblsell,

2003 and Redd, 2000). The category rationale is discussed below. Next, the average
tuition discount ratdor the entire year and for each category of the variable for each year
was determined. Then, the overall year’s avetaf@n discount ratevas compared to

the averagéuition discount ratdor the category to determine whether a pattern was
present.

Total enrolimentvas categorized consistent with the five IPEDS categories for
the number of FTEs attending an institution (less than 1,000; 1,000 to 4,999; 5,000 to
9,999; 10,000 to 19,999; and over 20,000 FTEs) pEarent white enrollmen20%
ranges of the percentage of white student enroliment in relation to the entiratjpopot
the institution were used. This shows the distribution of the percentage of white
enrollment in equal intervals for ease of visual comparison of discount rates among the
categories.

Percent Pellwas examined by looking at 20% ranges of the percentage of
students in the institution receiving Pell grants. One study used Rslidgi&ars but did
not have percent of Pell grant recipient details by institutions (Baum, 2001). Mmexa
economic diversity, other studies used family income in $20,000 intervals (Davis, 2003)
or dollar intervals ranging from $5,000 to $15,000 (Lapovsky & Loomis-Hubbel, 2003).

Another study examined the distribution of need-based aid at thed® 50", 75", and
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90" percentiles (Baum & Lapovsky, 2006). Because there appears to be no standard
method of reporting economic diversity in the tuition-discounting literature,r2dyes
were selected for simplicity and understandability. $adectivity the collapse@arron’s
(2003, 2005, 2007) selectivity categories of selective and nonselective esthfilishe
hypotheses 1 and 3 were used.
Analytical Methods

The model used for hypotheses 1 and 3 was an ordinary least-squares regression
equation in which thauition discount ratavas the dependent variable and fFivé was
the independent variable. Regression was used for the analysis becausd tag al
variables were continuous variables and (b) the hypotheses expecteddir@earthin
the relevant range. Because it was hypothesized that the outcomes qietheéeé
variable would be different based on the FVI score, the dataset was examined &tam a d
discontinuity perspective and split into three groups. The three groups weteal{ke)
FVI < .10, (b) Undetermined: .X0FVI < .20, and (c) Unstabl&VI >.20. Therefore, the
equation model is

TD ratg = a + Brvi X FVI) + (Becon X INstitutional economic controls) Pils: X

Institutional characteristics) &

where:

TD rate = Average tuition discount rate for an institution

FVI = Financial Vulnerability Index score for an institution

Institutional economic controls = Institutional revenue sources
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Institutional characteristics Fotal enrollmentpercent white enrolimenpercent
Pell, selectivity

Because the FV/ is a score made up of five separate measures, a
second model with these five measures as five independent variables was
developed. The alternate equation model is a regression equation whereunitibie

discount ratas the dependent variable and the five FVI component measures are the
main independent variables. Included were additional control variables for insttuti
economic controls and institutional characteristics. Therefore, the@yoabdel is

TD rate = a + (Bpept X DebY + (BeoncenX Concen + (Bumargin X Margin) +

(Badmin X Admin) + (Bsize X Siz§ + (Becon X INstitutional economic controls) +

(Binst X Institutional characteristics)et

where:

TD rate, = Average tuition discount rate for an institution

Debt= Debt ratio

Concen= Revenue concentration index

Margin = Surplus margin ratio

Admin= Administrative costs ratio

Size= Institutional size in terms of assets

Institutional economic controls = Institutional revenue sources

Institutional characteristics Fotal enrollmentpercent white enrollmenpercent

Pell, selectivity
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The results for these two models for hypotheses 1 and 3 were then
compared to determine whether they yielded results that were
significantly different. This comparison of the results determined which
model would be used for the analysis.

For hypothesis 2, an ANOVA model was used to compare mo@amn discount
ratesfrom two time periods: 2003-04 and 2007-08. Because the hypothesis was for the
institutions with unstabléVI (FVI > .20), that group was examined. The data were split,
and institutions whergVI > .20 in 2003-04 were examined. Changes in enrollment from
2003-04 to 2007-08 were calculated, and then it was determined which institutions had
decreased enrollment during that period. A total of 194 institutiong¥Yhd .20 in
2003-04. In 2007-08, 181 of those institutions reported information to IPEDS; 13 did not.
Of the 181 comparative institutions, 64 institutions reported decreased enrolioment f
2003-04 to 2007-08. An ANOVA was performed to determine whether significant
differences were present between megion discount rate$rom 2003-04 to 2007-08
for the 64 institutions with decreased enrollment. Therefore, the ANOVA equatdel
is

TD ratg = p + 0 +j

where:

TD ratg; = Average tuition discount rate for the year

u = Grand mean

aj = Group effect for the year

gj = Error
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Summary
This chapter presented the data sources, time period, variables, hypotheses, and
methodology of the study. Descriptive statistics provided a greater uarthirgg of the
relationship betweetuition discount ratesnd the four control variables. Regression
analysis and ANOVA also were employed to address the three hypothetsastethe
research question. In the next chapter, the descriptive statistics and maigsfizich

presented.
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CHAPTER 4
DATA ANALYSIS

This chapter presents the results of the analysis of the data based on the
methodology described in the previous chapter. The analysis includes private, not-for-
profit, baccalaureate level and above institutions in the United Skate4,244) as the
population of interest. For each year of the study, institutions were excludech&rom t
analysis for four reasons, discussed in Chapter 3 and detailed in Table 1.

The chapter is organized in two sections. The first section presents ansaofalys
descriptive statistics. The second section includes the analysis of thelatath iethe
main research hypotheses.

Trends in Tuition Discount Rates over Time

Similar to Redd (2000), analyses using descriptive statistics were ceddact
gain a better understanding of the bivariate relationship between eaelfatfititontrol
variables that represented institutional characterigti¢sl @nrollmentpercent white
enrollment percent Pell andselectivity and the dependent variabieition discount
rate. For each year, the averagéion discount ratdor the entire sample and for each
control variable category were examined. The results are presentaddhte below.
Total Enroliment

The meartuition discount rategor the entire sample and the FTE ranges as
determine by IPEDS for the five years in the analysis were compeabte 2 and Figure
3). For each enrollment category, théion discount ratédhad a generally increasing

trend. The exceptions occurred in 2004-05, for which the results showed a decrease of
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0.5% and 1.0% for the 10,000-19,999 a20,000 categories, respectively. After the dip
in the 2004-05tuition discount ratesncreased again in those two categories by 1.1% and
1.4% for the 10,000-19,999 ard20,000 categories, respectively.

Table 2

Average Tuition Discount Rate by Enroliment Category by Year

Enroliment
Category 2003 2004 2005 2006 2007
All 25.7% 26.1% 26.3% 26.5% 26.9%
N 1115 1111 1121 1126 1126
<1000 23.0% 23.6% 23.9% 24.1% 24.4%
n 353 342 353 353 347
1,000 - 4,999 27.8% 28.1% 28.4% 28.6% 29.1%
n 623 628 622 620 623
5,000 - 9,999 22.3% 22.9% 22.6% 22.7% 23.0%
n 84 83 87 93 95
10,000 - 19,999 24.6% 24.1% 25.2% 25.7% 26.3%
n 43 45 44 45 45
> 20,000 19.8% 18.8% 20.2% 21.0% 22.2%
n 12 13 15 15 16
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In comparing the categories, institutions with FTEs of 1,000-4,999 had the highest
averagduition discount rates2.2% higher than the average for all institutions in 2007-
08, which may be caused by well-established and highly selective liberaistittgions
within this enrollment category. In contrast, the lowest avett@gen discount rates
were in the largest institutions, those with FFE20,000, and weré.7% lower than the
average for all institutions in 2007-08. These institutions may not have the financial
capacity to offer high discount rates to all of their students but may, insteadigffer
tuition discount rates to selected students or to student groups through sthadegialf
aid (Lapovsky & Loomis-Hubbell, 2003).

Percentage of White Enrollment

The meartuition discount ratesor the entire sample and the ranges of the
percentage of white students in the institutions’ populations for the five ipetiies
analysis were compared (Table 3 and Figure 4). For each ranggtitrediscount rate
generally increased each year, except for the 20-39% range. In the 26+88%the

results showed an overall decrease irttitéeon discount rate@ver the five-year period.
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Table 3

Average Tuition Discount Rate by Percentage of White Population Category by Year

Percent White 2003 2004 2005 2006 2007
All 25.7% 26.1% 26.3% 26.5% 26.9%
N 1115 1111 1121 1126 1126
0-19 14.2% 16.6% 15.4% 17.9% 17.0%
n 65 67 68 69 68
20 -39 20.3% 18.8% 19.1% 18.4% 18.6%
n 49 44 44 53 60
40 - 59 21.9% 23.5% 22.9% 23.8% 24.4%
n 178 179 198 191 202
60 - 79 26.2% 25.9% 26.6% 27.1% 28.0%
n 376 393 402 415 425
80 - 100 28.9% 29.5% 30.2% 29.8% 30.3%
n 447 428 409 398 371

73



122

Average TD Rate

e

it
m——
——

0-19 20-39 40-59 60-7/9 80-100

=

% White

Figure 4.Average tuition discount rate by percentage of white population categoryiby yea




In comparison, institutions with the lowest proportion of white students in the
population had the lowestition discount ratesThetuition discount ratencreased as
the percentage of white students in the population increased, so that institutiotisewi
highest populations of white students had the highest averitigae discount ratesOne
potential explanation for this phenomenon may be the high correlation between white
students and high SAT scores. An institution desiring more academically prepared
students will provide higher average tuition discount rates (Martin, 2002).

Percent Pell

The meartuition discount rate$or the entire sample and the ranges of the
percentage of Pell recipients in the institutions’ populations, which representsrac
diversity, for the five years in the analysis, were compared (Table 4 gk 5). For

each range, results showed a general upward trend tinitibe discount rates
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Table 4

Average Tuition Discount Rate by Percentage of Pell Recipients in the Student

Population by Year

Percent Pell 2003 2004 2005 2006 2007
All 25.7% 26.1% 26.3% 26.5% 26.9%
N 1115 1111 1121 1126 1126
0-19 20.7% 22.8% 24.3% 30.6% 29.1%
n 166 164 200 95 75
20 -39 28.8% 29.1% 29.3% 29.4% 29.8%
n 492 510 544 567 574
40 - 59 25.4% 24.5% 23.9% 24.4% 25.2%
n 344 321 271 268 284
60 - 79 19.8% 20.6% 20.3% 18.3% 21.9%
n 68 69 60 55 55
80 - 100 21.0% 23.2% 21.3% 25.0% 25.5%
n 43 45 44 38 41
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For the 0-19% range, the results showed a gradual increase from 2003-04 to 2005-
06. From 2005-06 to 2006-07, the results showed a relatively large increase of 6.3%.
From 2006-07 to 2007-08, the results showed a decrease of 1.5%.

Except for 2006-07, the 20-39% range has the highigin discount rategach
year, and the rates increased gradually each year. Unlike the other raa@8530%
range did not have negative year-to-year changes.

For the 40-59% range, thaition discount ratevas its highest in 2003-04. It
decreased for the next two years, reaching its lowest point in 2005-06. Itragassed
over the next two years. In 2007-08, theion discount ratevas slightly lower than the
initial tuition discount rate in 2003-04.

For the 60-79% range, the year-to-year results were mixed, but the exhge h
overall upward trend. The results showed an increase tmitlos discount ratdrom
2003-04 to 2004-05. There was then a small decrease from 2004-05 to 2005-06. Then the
results showed a 2.0% decrease from 2005-06 to 2006-07, which was more than offset by
a 3.6% increase in 2007-08, ending with its highest value of 21.9%.

The 80-100% range also had an overall upward trend, but there was a decrease in
thetuition discount raten 2005-06. The results showed a decrease of 1.9% from 2004-05
to 2005-06 followed by an increase of 3.7% from 2005-06 to 2006-07.

In comparing the ranges, except for the 40-59% range, all had an overall
increasing trend. Additionally, institutions in the 20-39% range had the higitest
discount ratesThe 60-79% range had the lowgstion discount ratesThe 0-19% range
initially was the lowest range in 2003-04, but it surpassed the 20-39% range in 2006-07,
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and ended 2007-08 with the second high@tibn discount ratesWhile the 40-59%
range and the 80-100% range fluctuated differently over the five-year peribdahges
had averagtuition discount ratesvithin 0.3% of each other in 2007-08.
Selectivity

The meartuition discount ratesor the entire sample and the tBarron’s
institutional selectivity rating types for the five years in the amalysre compared
(Table 5 and Figure 6). For each type,tiligon discount ratédhad an increasing trend
over the five-year period. For nonselective, the avet@gen discount raten 2005-06
was slightly lower than the 2004-05 level but then increased in the following twa year
For selective institutions, the averdagéion discount raten 2006-07 was slightly lower
than the 2005-06 levels but then increased in the following year. Despite this dip, both
institution types had an overall increaseurtion discount ratesver the five-year

period.
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Table 5

Average Tuition Discount Rate by Institutional Selectivity Category by Year

Barron’s

Inst. Type 2003 2004 2005 2006 2007

All 25.7% 26.1% 26.3% 26.5% 26.9%
N 1115 1111 1121 1126 1126

Nonselective 26.1% 26.1% 25.9% 26.5% 26.9%
n 771 767 778 784 783

Selective 25.9% 25.9% 27.1% 26.4% 27.2%
n 344 344 343 342 343
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In a comparison of institutional types, nonselective institutions had highentuiti
discount rates in three of the five years of the study. The differencesdetiaguition
discount ratedor each type each year appeared to be small; thus, it does not appear that
one institutional type has relatively larger discount rates than the other.

Analysis of Empirical Tests

Statistical software (SPSS) was used to conduct the analysis andhe t@stin
research hypotheses. For hypotheses 1 and 3, an ordinary least-squaresmegressi
analysis on each year individually was performed and then the informatsocowgiled
for trend analysis. For hypothesis 2, an ANOVA comparing data from two yaars w
performed. Testing of all three hypotheses included control variablesherfurtform
the understanding of the relationship between financial position and tuition discpunti
The findings related to each hypothesis are discussed in more detail below.
Hypothesis 1

For hypothesis 1, institutions with &VI < .10 were identified. An ordinary
least-squares regression on that subset using two different models wangeridodel
1 used thé&VI as the main independent variable along with the five control variables.
The summary of the regression analysis for Model 1 is presented in Tables 6 and 7.
Model 2 used the five FVI component measudeb ratiqg revenue concentration index
surplus margin ratipadministrative costs raticandsize ratig as the main independent
variables along with the five control variables. The summary of the regresslgsisna

for Model 2 is presented in Tables 8 and 9.
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Table 6

Model 1: Summary of Regression Analysis for Variables Predicting Tuition Discount §iageRYI as the Main

Independent Variable for FVI > .20 for 2003-04 to 2005-06

2003 2004 2005
Variable B SEB B B SEB B B SEB B
(Constant) 0.39 0.05 0.34 0.03 0.32 0.04
FVI -1.23 0.41 -.19** -1.58 0.26 =27 -1.48 0.23 -.28%*
Tuition & fees 3.11E-10 0.00 .25 2.00E-10 0.00 Az 1.09E-10 0.00 .G7
Total enroll -7.49E-06 0.00 -.37* -8.26E-06 0.00 -.31%* -6.36E-06 0.00 -.23*%
Percent white enroll 4.19E-04 0.00 07 1.37E-03 0.00 9% 1.56E-03 0.00 .20%*
Percent Pell -0.10 0.05 -.13* -0.01 0.04 -.01 -0.02 0.04 -.02
Selectivity -0.01 0.02 -.04 5.87E-04 0.01 .GO 0.01 0.01 .03

Note.In 2003,R? = .09,F(6,238) = 3.82p = .00. In 2004F° = .14,F(6,493) = 14.84p = .00.
In 2005,R? = .13,F(6,485) = 13.15p = .00.
*p<.05 *p<.01



Table 7

Model 1: Summary of Regression Analysis for Variables Predicting Tuition

Discount Rate Using FVI as the Main Independent Variable for FVI > .20 for

2006-07 to 2007-08

2006 2007
Variable B SEB B B SEB B
(Constant) 0.27 0.03 0.32 0.03
FVI -1.64 0.28 -.26%* -1.80 0.22 -.32%*
Tuition & fees 1.96E-10 0.00 .13 -1.95E-11 0.00 -.01
Total enroll -7.89E-06 0.00 -.30**  -4.28E-06 0.00 -.16
Percent white enroll 2.05E-03 0.00 29**  1.36E-03 0.00 .20**
Percent Pell 0.09 0.05 .09 0.05 0.04 .05
Selectivity 0.00 0.01 .00 4.78E-03 0.01 .Gz2

Note.In 2006,R? = .16,F(6, 520) = 17.10p = .00.
In 2007,R? = .15,F(6,631) = 19.61p = .00.
*p<.05, *p<.01
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Table 8

Model 2: Summary of Regression Analysis for Variables Predicting Tuition Discount §tageRYI Component

Measures as the Main Independent Variables for FVI < .10 for 2003-04 to 2005-06

2003

2004 2005
Variable B SEB § B SEB B B SEB §
(Constant) -0.67 0.15 -0.12 0.14 -0.49 0.15
Debt -0.18 0.06  -.17* -0.09 0.05 -.08 -0.15 0.05  -.12**
Concen 0.00 0.00 .23 -0.45 0.05 -.37** -0.25 0.05 -.23**
Margin 0.02 0.04 25 0.16 0.05 14%* 0.07 0.05 .06
Admin 0.07 0.08 .35 0.08 0.07 .05 -0.03 0.08 -0z
Size 0.05 0.01 .65%* 0.03 0.01 27%* 0.04 0.01 A2%*
Tuition & fees 2.77E-11 0.00 .02 -1.71E-10 0.00 -11 -2.60E-10 0.00 -.16
Total enroll -8.11E-06 0.00 -.40** -5.15E-06 0.00 -.16* -5.38E-06 0.00 -.16*
Percent white enroll 7.83E-04 0.00 A3* 1.08E-03 0.00 15%* 1.63E-03 0.00 21**
Percent Pell 0.04 0.05 .06 0.01 0.04 .01 0.06 0.05 .06
Selectivity -0.01 0.02 -.03 1.80E-03 0.01 .G1 1.64E-03 0.01 .Gi
Note.In 2003,R? = .30,F(10,238) = 9.14p = .00. In 2004 = .30,F(10,493) = 19.76p = .00.

In 2005,R? = .26,F(10,485) = 18.04p = .00.

*p<.05,*p<.01



Table 9
Model 2: Summary of Regression Analysis for Variables Predicting Tuition
Discount Rate Using FVI Component Measures as the Main Independent

Variables for FVI < .10 for 2006-07 to 2007-08

2006 2007

Variable B SEB B B SEB §
(Constant) -0.80 0.16 -0.81 0.13
Debt -0.15 0.05 -.12%* -0.05 0.05 -.04
Concen -0.30 0.05 -.26** -0.31 0.04  -26*
Margin 0.04 0.06 .04 0.09 0.05 .05
Admin 0.13 0.07 .05 0.06 0.07 .04
Size 0.05 0.01 H52%* 0.05 0.01 ST
Tuition & fees -9.21E-11 0.00 -.08 -3.61E-10 0.00 -.25%*
Total enroll -7.73E-06 0.00 - 29%* -4.41E-06 0.00 -.16*
Percent white enroll 2.20E-03 0.00 .31  1.68E-03 0.00 24**
Percent Pell 0.28 0.06 .26%* 0.20 0.04 .20%*
Selectivity -3.55E-03 0.01 -.01 5.68E-04 0.01 .G

Note.In 2006,R? = .28,F(10,520) = 23.66p = .00.
In 2007,R? = .25, F(10,631) = 27.7p,= .00.
*p<.05 *p<.01

The two models yielded differences in the coefficient of multiple detextion
(R?). There was less explanatory power and loss of information with Model 1 as
evidenced by the lowd¥ each year. For example, in 2007 for ModeR4;= .15, and for
Model 2,R? = .25. This is expected with the use of a composite variable suchRglthe

As a result of the loss of information in Model 1, Model 2 was chosen for the analysis.
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While using Model 2 with the five component measures was necessary, it pravided f
less straightforward evaluation of the results due to the complexity ofatielm

The analysis of Model 2 regression results for hypothesis 1 is discussed in two
ways. First, the results of the regression analysis for each year, inddingriables
that are statistically significant at the .01 and .05 levels, are presentedsgingsthin is
focused on the unstandardized beta coeffici@jtsiihen, the trends and fluctuations of
the main coefficients over the five-year period are discussed based oruttefres the
standardized beta coefficienfy.(

The results using standardized or unstandardized coefficients are the samse but a
used in different ways. The unstandardized coefficients are more usefuldocgra
purposes, such as using the model to plug in the data to evaluate substantive significance
The standardized beta coefficients, alternatively, are standardized tedokdpethe same
unit of measure, the standard deviation, making the comparison of coefficients more
straightforward (Agresti & Finlay, 1997). In addition, the regression aisgbysduced
small unstandardized beta coefficients for at least three variablegesc making the
use of the standardized beta coefficient necessary for a meaningful trersilsanaly

Statistical analysis by year

The analysis by year was based on the unstandardized beta coeffigjents (
Tables 8 and 9. For 2003-(#krcent white enrollmerfM = .69,SD = .20) was
individually statistically significant to the regression model at the .03. |IBebt ratio (M
=.23,SD=.12),size ratio(M = 19.36,SD = 1.65), andotal enrollment{M = 4,972,SD

= 6,003) were individually statistically significant to the regression iretdée .01 level.
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The effect sizes of the other variables were small. For instance, the eariabl
values fordebt ratig surplus margin ratipadministrative costs ratigpercent white
enrollment andpercent Pellare all expressed as a percentage. For example, in 2003-04
thesurplus margin ratidoeta coefficient was .02. The implication is that an institution’s
ratio value would have to change by 50 points, from 5% to 55% for instance, to observe a
1 point change in theeiition discount ratefrom 23% to 24% for instance. A change of
this size in a ratio value is unusual and unlikely.

For 2004-05total enrollment(M = 3,973,SD= 5,084) was individually
statistically significant to the regression at the .05 |édRelienue concentration ind@éw
=.34,SD=.11),surplus margin ratiqdM = .23,SD= .12),size ratio(M = 19.13,SD=
1.38), andpercent white enrollmerfM = .71,SD = .19) were individually statistically
significant to the regression at the .01 level.

For 2005-06total enrollment(M = 3,997,SD = 5,140) was individually
statistically significant to the regression at the .05 ldvebt ratio(M = .24,SD=.12),
revenue concentration indé¢ll = .36,SD = .13),size ratio(M = 19.20,SD= 1.41), and
percent white enrolimerfM = .71,SD = .19) were individually statistically significant to
the regression at the .01 level. For 2006e®@ht ratio(M = .24,SD=.11),revenue
concentration indexM = .35,SD=.12),size ratio(M = 19.24,SD = 1.39),total
enrollment(M = 4,016,SD = 5,232) percent white enrolimerfM = .69,SD = .20), and
percent Pel(M = .31,SD = .13) were individually statistically significant to the

regression at the .01 level.
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For 2007-08total enrollmentM = 3,859,SD= 5,021) was individually
statistically significant to the regression at the .05 IeRelienue concentration ind@éu
=.35,SD=.11),size ratio(M = 19.16,SD = 1.41),tuition & fees(M = 56,803,2435D =
93,440,281)percent white enrollmerfM = .69,SD = .20), ancpercent Pel(M = .32,SD
=.13) were individually statistically significant to the regressiohat®1 level.

As stated above, numerous variables were statistically significant toothed m
each year. These individual variables are important to the model eacbuytgtlie main
goal was to analyze the validity of the model as a whole and its explanatony powe
Therefore, as discussed below, two statistics were examined eadbrythe model: the
coefficient of multiple determinatiorRf) and theF-statistic.

Trend analysis by variable

The trend analysis by variable was based on the standardized beta cueffitie
This information is presented in Tables 8 and 9. Graphical presentation of theeaverag

standard beta coefficieng8)(for 2003-04 to 2007-08 for Model 2 is in Figures 7 and 8.
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The coefficient for thelebt ratiofluctuated very little year-to-year. The largest
changes were from 2003-04 to 2004-05 and 2006-07 to 2007-08, showing increases of
.09 and .08, respectively. One explanation may be that the end of the recession of 2001
and the economic boom that ended in 2007 caused higher consumer and institutional
confidence in regard to repaying debt (De Boef & Kellstedt, 2004; Lamdin, 2008).
Changes of this nature in tdebt ratiocoefficient, coupled with institutional confidence
in repaying debt, may indicate an increasing trendebt ratiocoefficients. If this is the
case, increased relative debt at an institution may decrease the inssitabioity to
provide tuition discounts to their students for two reasons: (a) institutional resawece
used to fund the unleveraged portions of large-scale capital projects or (bjiorsit
resources are used to service the debt. In either situation, institutionatessavailable
for tuition discounts would most likely decrease with increaksdd ratios

The coefficient forevenue concentration indéwad a relatively large decrease
from 2003-04 to 2004-05, from .23 to -.37, a change of -.60. The cause of this change
could have been an institutional reaction to the recession of 2001. Institutions may have
experienced a lag time between the recession and its effect on the institadiosdbef
the long-term nature of some revenue streams such as grants or reseaactscontr
(Breneman, 2002).

The coefficient foisurplus margin ratidhad a general decreasing trend over the

time period of the study. This may be the result of increased financial corittent
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the economic boom that ended in 2007, which may have brought about increased hiring
or other spending relative to income dollars (Zumeta, 2010).

The coefficient fomdministrative costs ratidecreased from 2003-04 to 2004-05,
from .35 to .05, a change of .30. This decrease may have been an institutional reaction to
the recession of 2001. There may have been lag time between the recession and the
institution decreasing its administrative costs due to issues such as esmayRcts
(The Conference Board, 2011; Dadkhah, 2009).

The coefficients fosize ratiodecreased by a relatively large amount from 2003-

04 to 2004-05, where it went from .65 to .27, a change of -.38. This, again, may have
been an institutional response to the recession of 2001. Assets may have been used and
not replaced to manage institutional financial needs while administratoyzesh#he

direction of the economy and the institution (Goldstein & Meisinger, 2004). In
subsequent years, this coefficient appeared to be recovering and showedasmigcre
trend.Size ratioended at .57, which was .07 short of the 2003-04 coefficient value.

The coefficient fotuition & feeshad some relatively large year-to-year
fluctuations, which ranged from a change of -.05 from 2004-05 to 2005-06 to a change of
-.19 from 2006-07 to 2007-08. One argument is that these fluctuations may have been
caused by the controllable naturewition & fees(Heller, 1997; Mumper, 2001; Paulsen
& St. John, 2002). Institutions may have increasétbn & feesin 2006-07 due to the
economic boom and perceived price elasticity among their student populations €esli

Brinkman, 1987). Then, institutions may have decretaisédn & feesin 2007-08
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because endowments yielded higher-than-expected returns in the pri(vae&rer
Werf, 2007).

The coefficient fototal enrollmentalso had some relatively large year-to-year
fluctuations, specifically a change of .21 from 2003-04 to 2004-05. The coefficients for
tuition & feesandtotal enrollmentfluctuated in opposite directions each year in almost
mirror images of each other. It appears that the coefficients for thesatiables are
negatively related in that, as tuitions increased (decreased), total emtolletreased
(increased). One argument may be that institutions cdnitmn & fees but students
react to it through enroliment in a cause-effect relationship despite ecormrditans
(Leslie & Brinkman, 1987).

The coefficient fopercent white enrollmertitad a generally increasing trend each
year up to 2006-07. The percent of white students (racial diversity) enrolledtatiorss
is a variable that is long-term in nature, meaning that one would not expect tayeee la
changes in the variable value or the beta coefficient effect size in a angeyied as is
indicated here for four years.

The coefficient fopercent Pelhad relatively small changes each year except for
the change from 2005-06 to 2006-07 of .20. During an economic boom, one would
expect the percentage of Pell recipients to decrease each year as hsusphboifically
lower-income households, increase their incomes. This coefficient incrgasmsito be

an anomaly because Pell grants are awarded based on prior year’'sriaanig.
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The coefficients foselectivitydid not have relatively large changes year-to-year.
This is expected, as selectivity is an institutional characteristiv#nas very little over
time (Martin, 2004).

As noted in the discussion above, most of the coefficients had relatively large
fluctuations from 2003-04 to 2004-05, as is apparent in Figure 7. As discussed, this year-
to-year fluctuation may have been the result of the institutional respongadaigam
the recession of 2001.

The coefficients of multiple determinatioR?j for 2003-04 to 2007-08 are
included in Tables 8 and 9. TRé remained relatively consistent all five years, with only
a .05 fluctuation from 2003-04 and 2004-05, the years with the highest value (in 2003-04,
R? = .30,F[10,238] = 9.14p = .00; in 2004-05R = .30,F[10,493] = 19.76p = .00), to
2007-08, the year with the lowest vall € .25,F[10,631] = 27.71p = .00).

For hypothesis 1, numerous coefficients were statistically signifieait year as noted

in the discussion above and in Tables 8 and 9. In addition, the coefficients generally did
not have relatively large fluctuations, except in 2003-04, and the model indicaied a g

fit. These findings offer some support for hypothesis 1.

Hypothesis 2

For hypothesis 2, the institutions with Bxl > .20 in 2003-04 whose enrollment
decreased from 2003-04 to 2007-08 were identified. An omnibus ANOVA was
conducted on the subset to determine whether rtugtzon discount ratesncreased over

the five-year period (Table 10). Based on this analysis, the tagi@m discount ratdor
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2007-08 M = 23.8%,n = 64) was not significantly higher than that of 200384
23.7%,n = 64), resulting in no statistically significant difference between #g@nm
tuition discount ratesor the two time periods;(1, 126) = 0.00p = .97.

Table 10

Analysis of Variance for Tuition Discount Rates from 2003-04 to 2007-08 for FVI > .20

Source df SS MS F p Partial n’
Year 1 0.00 0.00 0.00 97 .00
Within groups 126 420 0.03
Total 127 11.45

The findings do not offer evidence to support hypothesis 2. Instead, it appears that
financially unstable institutions that have shrinking enroliment did not incredisa tui
discounts rates to attract students to attend. One possible explanation igithabinssin
this situation did not have the financial resources in the short-term to invest in the
institutions for the long-term through higher averaggon discount rate$Corey, 2005).
Hypothesis 3

For hypothesis 3, institutions with &VI > .20 were identified, and an ordinary
least-squares regression was conducted on that subset, using two differdat mode
Similar to the analysis of hypothesis 1, for hypothesis 3, Model 1 us&¥ttas the
main independent variable along with the five control variables. The summary of the
regression analysis for Model 1 is presented in Tables 11 and 12. Model 2 used the five

FVI component measuregddbt ratiq revenue concentration indesurplus margin ratiop
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administrative costs raticandsize ratig as the main independent variables along with
the five control variables. The summary of the regression analysis for Model 2 is

presented in Tables 13 and 14.
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Table 11

Model 1: Summary of Regression Analysis for Variables Predicting Tuition Discount stateRYI as Main

Independent Variable for FVI > .20 for 2003-04 to 2005-06

2003 2004 2005
Variable B SEB B B SEB B B SEB B
(Constant) -0.04 0.06 0.05 0.08 0.05 0.07
FVI 0.16 0.12 RV -0.09 0.18 -.05 0.04 0.15 .03
Tuition & fees -3.78E-09 0.00 -27 -5.55E-09 0.00 -.54 1.89E-09 0.00 A1
Total enroll 5.71E-05 0.00 .38* 6.89E-05 0.00 .61 -7.83E-06 0.00 -1i
Percent white enroll 2.46E-03 0.00 .29**  1.19E-03 0.00 18 2.04E-03 0.00 32%*
Percent Pell 0.06 0.06 .08 0.11 0.07 18 0.07 0.07 .05
Selectivity 0.01 0.03 .02 0.01 0.04 .02 -0.07 0.04 -.16

Note.In 2003,R? = .09,F(6,193) = 4.32p = .00. In 2004F = .04,F(6,100) = 1.77p = .11.

In 2005,R? = .09,F(6,112) = 2.75p = .02.
*p<.05 *p<.01



Table 12
Model 1: Summary of Regression Analysis for Variables Predicting Tuition
Discount Rate Using FVI as Main Independent Variable for FVI > .20 for 2006-

07 to 2007-08

2006 2007
Variable B SE B B B SE B B
(Constant) 0.25 0.08 0.17 0.07
FVI -0.07 0.14 -.04 -0.05 0.11 -.04
Tuition & fees -8.93E-10 0.00 -.08 9.01E-10 0.00 A1z
Total enroll 4.46E-06 0.00 .03 -1.49E-05 0.00 -13
Percent white enroll 8.38E-04 0.00 .i4 1.43E-03 0.00 .26*
Percent Pell -0.16 0.09 -.17 -0.10 0.08 -.13
Selectivity -0.08 0.04 -.16* -0.07 0.04 -.17

Note.In 2006,R? = .04,F(6,117) = 1.90p = .10.
In 2007,R? = .09,F(6,104) = 2.78p = .02.
*p<.05, *p<.01
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Table 13

Model 2: Summary of Regression Analysis for Variables Predicting Tuition Discouriy&tageFVI Component

Measures as Main Independent Variables for FVI > .20 for 2003-04 to 2005-06

2003 2004 2005

Variable B SEB B B SEB B B SEB B
(Constant) -0.79 0.16 -0.53 0.25 103  0.23

Debt 0.00 0.03 01 -0.01 0.05  -.03 004 005 -.08
Concen -0.25 0.05  -.29% -0.24 0.07  -.34* 003 003 -15
Margin -0.03 0.06  -.03 -0.19 013  -.20 015 010 -23
Admin 0.08 0.07 .07 -0.08 011  -08 025 010 -.25%
Size 0.06 0.01 56+ 0.05 0.01 41w 0.08 0.02  .60%
Tuition & fees -3.27E-09 0.00  -23 -5.11E-09 0.00  -4% -4.98E-09  0.00  -.26*
Total enroll 1.43E-05 0.00 10 4.38E-05 0.00 35 2.22E-06  0.00  .G3
Percent white enroll 1.36E-03 0.00 16  1.11E-03 0.00 A7 1.95E-03  0.00  .31*
Percent Pell 0.02 0.04 .03 0.02 0.06 .03 0.05 0.06 .07
Selectivity 0.00 002 -0i -0.03 0.03  -.07 -0.06 004 -12

Note.In 2003,R? = .44,F(10,193) = 19.54p = .00. In 2004R’ = .39,F(10,100) = 6.11p = .00.
In 2005,R? = .39,F(10,112) = 8.25p = .00.
*p<.05 *p<.01



Table 14
Model 2: Summary of Regression Analysis for Variables Predicting Tuition

Discount Rate Using FVI Component Measures as Main Independent Variables

for FVI > .20 for 2006-07 to 2007-08

2006 2007
Variable B SEB B B SEB B
(Constant) -0.49 0.25 -0.54 0.22
Debt 0.03 0.04 .05 0.02 0.03 .04
Concen -0.34 0.07 -41** -0.24 0.06 -.36**
Margin -0.08 0.06 -51 -0.06 0.04 -.18
Admin -0.11 0.09 - 14 -0.04 0.06 -.05
Size 0.05 0.01 37 0.05 0.01 A45%*
Tuition & fees -1.20E-09 0.00 -1l -1.18E-09 0.00 -15
Total enroll 9.92E-06 0.00 .07 9.15E-06 0.00 .G8
Percent white enroll 5.78E-04 0.00 09 1.20E-03 0.00 22%*
Percent Pell -0.07 0.08 -.07 0.02 0.07 .03
Selectivity -0.05 0.03 -.10 -0.03 0.03 -.07

Note.In 2006,R? = .34,F(10,117) = 8.45, p = .00.
In 2007,R = .49,F(10,104) = 9.05p = .00.
*p<.05, *p<.01
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The two models yielded differences in the coefficient of multiple deteton
(R?). Each year, Model 2 yielded high&t values than did Model 1. For example, in
2007 for Model 1R? = .09, and for Model Z%* = .49. Even though this is expected with
the use of a composite variable such ad=Nik it was important to perform the
comparison analysis because there were different users of informatioitidherst such
as financial executives would use ¥l composite measure for simplicity and
comparability among peer institutions, whereas researchers would usengpenent
measures for the higher explanatory value. As a result of the loss of infmrnmaiodel
1, Model 2 was chosen for the analysis. While using Model 2 with the five component
measures was necessary, it provided for a less straightforward evaludtierregults
due to the complexity of the model.

As with hypothesis 1, the analysis of Model 2 regression results for hypothesis 3
is presented in two ways. First, the results of the regression analysistoreea,
including the variables that are statistically significant at the .01 and .05, laxe
discussed, with a focus on the unstandardized beta coeffidg@nihen, the trends and
fluctuations of the main coefficients over the five-year period are discussedi drathe
results from the standardized beta coefficief}s (

Similar to hypothesis 1, the results using standardized or unstandardized
coefficients are the same, but are used in different ways. The unstandaoéifeibats
are more useful for practical purposes, such as using the model to plug in tlee data t

evaluate substantive significance. The standardized beta coefficieantsatiely, are
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standardized to be based on the same unit of measure, the standard deviation, making
comparison of coefficients more straightforward (Agresti & Finlay, 1987ddition,

the regression analysis produced small unstandardized beta coefficientedor thr
variables each year, making the use of the standardized beta coefficienanyeftess

trend analysis.

Statistical analysis by year

The analysis by year was based on the unstandardized beta coeffigjents (
Tables 13 and 14. For 2003-0dyenue concentration indék = .51,SD = .22),size
ratio (M = 16.53,SD = 1.75) angercent white enrollmerfM = .70,SD= .23) were
individually statistically significant to the regression at the .01 level.

For 2004-05revenue concentration indéd = .52,SD = .24) andsize ratio(M =
15.78,SD = 1.36) were individually statistically significant to the regression aithe
level. For 2005-06wuition & fees(M = 7,365,921SD= 11,111,613) was individually
statistically significant to the regression at the .05 Ied@inistrative costs ratigM =
.54,SD=.19), &e ratio(M = 16.18,SD = 1.45), angercent white enrolimerfM = .62,
SD=.30) were individually statistically significant to the regression atthéevel.

For 2006-07revenue concentration indéd = .49,SD = .22) andsize ratio(M =
16.27,SD = 1.24) were individually statistically significant to the regression aithe
level. For 2007-08:evenue concentration indék = .50,SD = .23),size ratio(M =
16.16,SD=1.47), angercent white enrollmerfM = .63,SD = .28) were individually

statistically significant to the regression at the .01 level. Similaygothesis 1, the
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coefficient of multiple determinatioriR() and theF-statistic for the model each year were
examined to analyze the validity of the model as a whole and its explanatory power
Trend analysis by variable
The trend analysis by variable was based on the standardized beta cueffitie
This information is presented in Tables 13 and 14. A graphical presentation of the
average standard beta coefficierfisfor 2003-04 to 2007-08 for Model 2 is seen in

Figures 9 and 10.
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The coefficient for thelebt ratiodid not change much year-to-year. The largest
change was from 2005-06 to 2006-07, increasing from -.06 to .05, a change of .11.
Similar to hypothesis 1, one explanation may be that, up until the economic boom ended
in 2007, there was high consumer and institutional confidence in repaying debt, even for
financially unstable institutions. A change of this nature ird#i# ratiocoefficient,
coupled with institutional confidence in repaying debt, may indicate hagtes ratios

The coefficient forevenue concentration indekanged each year, decreasing
and increasing in alternate years to form a distinct “W” shape. Theslaggnges
occurred from 2004-05 to 2005-06 and 2005-06 to 2006-07, when the changes were .19
and -.26, respectively. The cause of these fluctuations may be relatednstabdity of
the institutions within this group. Unstable institutions may find additional séort-t
revenue sources but may not be able to maintain them.

The coefficient fosurplus margin ratiovas relatively consistent, with a high
value of -.03 and a low value of -.23 over the period, except for one year. In 2003-04, the
coefficient forsurplus margin ratichad its highest value of -.03. One cause of this may
be a financial consequence of the recession of 2001. Unstable institutionsnaetee
less revenue and/or incur higher expenses than their financially stable catsiterpiah
leads to lower surplus margins.

The coefficient fomdministrative costs ratichanged each year, forming a
distinct “V” shape. In 2003-04, the coefficient was positive. In 2004-05 and 2005-06, the
coefficients decreased to negative values. In 2006-07 and 2007-08, the values increased,

but maintained negative values. Stable and unstable institutions alike grow and expa
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their administrative structure during times of economic prosperity. Trse@duhe “V”
shaped curve may be that gdministrative costs raties a lagging indicator of the
economic cycle in unstable institutions. The coefficient decreased afezdhemy
came out of the recession of 2001 and then increased after the economic boom began.
The coefficient fosize ratiohad relatively large changes every year, decreasing
and increasing in alternate years to form a distinct “W” shape. Thestazlganges
occurred from 2004-05 to 2005-06 and 2005-06 to 2006-07, when the changes were .19
and -.23, respectively. Since thige ratiois related to the institutions’ assets; it will
fluctuate with the size of the institutional asset base. The distinct upwéabamward
changes in the coefficient may be related to the economic boom and the adtianist
subsequent decisions on how to manage those assets (i.e., whether to invest or spend the
resources). If this is the case, it appears that institutions saved and spenhatiag
years.
The coefficient fotuition & feesshowed relatively large changes from 2003-04
to 2004-05 and again from 2004-05 to 2005-05, where the changes were -.26 and .20,
respectively. The coefficient faotal enrolimentalso showed relatively large changes
from 2003-04 to 2004-05 and again from 2004-05 to 2005-05, where the changes were
.29 and -.36, respectively. The coefficientstiotion & feesandtotal enrollment
fluctuated in opposite directions each year in almost mirror images of eachltother
appears that the coefficients for these two variables are negativédgreldhat, as

tuitions increased (decreased), total enroliment decreased (increasedygdment may
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be that the institutions contralition & feesbut that students react to it through
enrollment in a cause-effect relationship despite economic conditions.

The coefficient fopercent white enrolimergenerally increased over the five-
year period, with a relatively large increase from 2004-05 to 2005-06 of .14 to .31 and a
relatively large decrease from 2005-06 to 2006-07 of -.22 to .09. The results showed
another increase in 2007-08, bringing the coefficient in line with 2003-04 and 2004-05.
The percentage of white students (racial diversity) enrolled at institui@gariable
that is long-term in nature, meaning that one would not expect to see large ahdhges
variable value or the beta coefficient effect size in a one-year periodatlike of the
fluctuation may be an anomaly. An alternate explanation may be that itse#s a
correcting error in the reporting of this information to IPEDS, with an eremtenn
2005-06 by which white enrollment was reported as too high. Then the error corrected
itself by reporting white enrollment correspondingly too low in 2006-07. In 2007-08, the
error was cleared, and the coefficient was aligned with the trend fropeaing prior to
the error.

The coefficient folpercent Pelwas generally stable over the five-year period at
.03, with an increase from 2004-05 to 2005-06 of .04 to .07 and a relatively large
decrease from 2005-06 to 2006-07 of -.14 to -.07. The results showed another increase in
2007-08, bringing the coefficient back to .03, in line with the 2003-04 and 2004-05

coefficient values.
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The coefficient foiselectivitystayed relatively consistent each year. This is
expected, as selectivity is an institutional characteristic, which istengin nature and
should not have large changes year-to-year (Martin, 2004).

As noted in the discussion, some of the coefficients changed year-to-year, and i
opposite directions, creating “W” and “M” shapes, while other coefficientsggth
relatively little. As discussed earlier, these patterns may be thié ségstitutional
responses to economic conditions or the changing nature of unstable institutions. These
patterns are apparent in Figures 9 and 10.

The coefficients of multiple determinatioR?j for 2003-04 to 2007-08 are
included in Tables 13 and 14. TRéhad a .15 fluctuation from 2007-08, the years with
the highest valueRe = .49,F[10,104] = 9.05p = .00), to 2006-07, the year with the
lowest value R = .34,F[10,117] = 8.45p = .00).

For hypothesis 3, numerous coefficients were statistically signifieeit wear, as
noted in the discussion above and in Tables 13 and 14. Additionally, the model
coefficients generally showed relatively large fluctuations each leapite of this, the
modelR? indicated a good fit each year. These factors offer support for hypothesis 3.

Summary

This chapter presented descriptive statistics related to each of thedimurtional
control variables. The trend was mixed tiotal enrollment but the higheduition
discount rateeach year was at institutions having FTEs between 1,000 and 4,999. For
percent whitethe trend was an increasingtion discount rateas the proportion of the

white population at the institution increased. The trend was mixguefoent Pell but,
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in general, the 20-39% range had the highesbn discount rateeach year. For
selectivity thetuition discount rategenerally was not different between selective and
nonselective institutions.

The chapter also included the statistical results for each of the three Isgsothe
Hypothesis 1 was supported in thatF88 increased at stable institutions, tb&ion
discount ratancreased as well. The analysis showed that hypothesis 2 was not supported.
Unstable institutions with enroliment decreases did not increase their tugmoudt
rates. Hypothesis 3 was supported in thaE\Asdecreased at unstable institutions, the
tuition discount ratencreased. The following chapter presents a discussion of the results

and their implications.

111



CHAPTER 5
DISCUSSION AND CONCLUSIONS

This chapter presents a summary and discussion of the trends seen in the
descriptive statistics as well as the main empirical results. Baséeé éindings,
implications for practice, policy, and future research also are presented.

Summary of Findings from Descriptive Statistics

A series of descriptive statistics were run to determine the relajmmsha
categorical basis, of the four institutional control variables included in thig siulle
averageuition discount ratesEach is discussed below.

Total Enroliment

Institutions in the second enrollment category, FTEs between 1,000 and 4,999,
had the highest tuition discount rates (Figure 3). This indicates that thetiosstin this
category are large enough to provide higher-than-average tuition discountsudatgs
(i.e., enrollment has reached a critical mass). It also indicates thaitioss with
enrollments within that range have the resources to maintain tuition discounimgspol
over time either by funding discounts through endowment and scholarship funds or by
having the financial ability to forgo revenue through unfunded discounts.

One explanation of this phenomenon is that well-established, highly selective
(Barron’s highly competitive and most competitive institution categories), and highly
endowed institutions in this enrollment category, such as Amherst Collegd, Beloi
College, DePauw University, Swarthmore College, Williams College, assar

College, may skew the tuition discount rates up. For example, of the institutions that
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provided endowment information, the average ending endowment in 2007 was over $5.4
billion. An endowment of this size, coupled with a relatively small enrollment size

would allow for the potential of higher tuition discount rates funded through endowment
earnings. Additional research is needed to understand the extent to which these
institutions may have skewed the results.

Institutions in the fourth enroliment category, FTEs between 10,000 and 19,999,
had the second highest tuition discount rates over the time period covered in this study.
This suggests that the institution is able to continue to offer higher-thamgaver
discounts; that is, a larger student population allows an institution the flexibility t
provide higher discount rates by any number of means, including student cross-
subsidization, endowment earnings, or forgone revenue.

An institution may be very large, in which case it may not have the resources to
award high averagwition discount rate$o every student. This is evident in the fifth
enrollment category, FTEs > 20,000, which had the lowésdn discount rategach
year. An institution of this size is a prime candidate for offering strategiacial aid,
given that there are large numbers of students to accommodate (Lapovsky &-Loomis
Hubbell, 2003; Winston & Zimmerman, 2000).

Enroliment size is one factor that has a strong relationship with tuition discount
rates. An institution with a higher enrollment has more students to crosdizelmher
students. Additionally, an institution with a smaller enrollment may have tberoes to
use endowment earnings to fund tuition discounts at higher-than-averagbaatde

other institutions.
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Percentage of White Enrollment

The information presented in Figure 4 indicates that institutions have higirer-t
average tuition discount rates when they increasingly serve primarily whitéJispanic
students, which is the case in all five years of the study. There may be humessss ca
for this phenomenon, but three possible explanations are presented here.

Institutions that primarily serve white student populations may be wealthier i
terms of donor pools, levels of assets, and endowments than are their minonitg-se
counterparts (Cunningham & Cochi-Ficano, 2002). This wealth may be used to provide
higher levels of average tuition discounts.

Another explanation could be that minority-serving institutions may have a lower
tuition sticker price than primarily white-serving institutions. Thereftive tuition
discount rate necessary to make the institution financially accessiblelémts would be
lower at minority-serving institutions (Swail, 2003).

Finally, as a historically disadvantaged population, minority studentseqaye
higher levels of financial aid and tuition discounting (Epple, Romano, & Sieg, 2002,
2003). If this is the case, institutions may not be able to keep up with the demand for
discounts as the percentage of minorities in the student population increases. The
institution may allocate the discount over all students to help as many studémcisnasri
offer strategic financial aid, given that there are large numbers of ssudent

accommodate (Lapovsky & Loomis-Hubbell, 2003; Winston & Zimmerman, 2000).
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Percent Pell

The discount rates for the economic diversity ranges are mixed, as seerren Figu
5. The results indicate that institutions serving the range in which 20-39% atftstude
population is low-income and receives Pell grants generally have the hdggesint
rate each year, and the discount rate is stable, increasing slightlyesachihye other
four ranges provide lower discount rates and are not as stable, showing a decrease
tuition discount rates in at least one year, although they are generadigsimg.

Institutions with higher proportions of students receiving Pell grants have lowe
tuition discount rates. This suggests that institutions serving a highentsge of
students who are economically disadvantaged may not have the resources tghgii- hi
than-average tuition discount rates. Hence, an institution may allocatis¢bard over a
large proportion of the students to help as many students as it can or offer strategic
financial aid to benefit specific students because there are high numbeidenits to
accommodate (Lapovsky & Loomis-Hubbell, 2003; Winston & Zimmerman, 2000).
While student-level information is not available to confirm which strategy aituiinst
may use to distribute tuition discounts across students, the literature sulggjestede
two strategies are the most commonly employed. The outcome of both of thesalpotenti
strategies is lower-than-average tuition discount rates at the iostzievel.

In regard to low-income students, institutions strike a balance betweedipgovi
access to higher education and maintaining the financial health of the institution by
limiting institutional aid. Due to limited resources, a higher proportion ofifmeme

students in the population may limit the average tuition discount rate. If the proportion of
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low-income students is high, the average tuition discount rate may decrease to
accommodate higher numbers of students with financial need.
Selectivity

As noted in Figure 6, generally, there are not large differences in tuition discount
rates between selective and non-selective institutions. This generalvaemobt
expected, given that more selective institutions use tuition discounts to emtentstto
attend, make attendance more affordable, or craft a class of diverses{@demn &
Lapovsky, 2006; Martin, 2002).

Results of the Main Hypotheses
Hypothesis 1

The measure of financial health used to test hypotheses 1 and 84 the
proxy for the independent variable. Tio&ion discount ratecalculated with IPEDS
data, was the dependent variable. The results indicated that Model 2 provided more
explanatory power, as indicated by ffeand model fit.

An analysis determined how the component measures reflect improvement in
financial position. A challenge arose in analyzing the model due to the nature of the
component measures with respect to the hypothesized relationship of the model.
Hypothesis 1 asserted that, as the financial position of stable institutioresesrthe
tuition discount rate also increases. That is, there is a negative relationsreprbdie
independent variables and tiution discount ratesince the=VI score decreases as
institutional financial stability increases. Because the individual compomesdures

become more favorable by moving in opposite directions, it could not be determined
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whether the data supported the hypothesis simply by examining every vésrabiethis
case, a negative coefficient. In response to this constraint, it should be nqtéat that
hypothesis 1surplus margin ratipadministrative costs raticandsize ratioindicate a
more favorable financial position when they are larger,ceefd ratioandrevenue
concentration indeindicate a more favorable financial position when they are smaller.
The component measures that are more favorable when they increasas@esteuld
show a positive (negative) coefficient in the model. Therefore, the resuésexeamined
by variable in terms of the sign of the coefficients (positive or negagad) year to
determine whether the data supported hypothesis 1.

The sign of the standardized beta coefficiefyddr each of the FVI component
variables, as shown in Tables 8 and 9 and Figure 7, met these criteria ih fatleak
the five years in this study. This information is summarized in Table 15.

Table 15

Summary of Signs and Criteria f@tCoefficients for Hypothesis 1: Stable

Variable More Years Coefficient
Variable Favorable When Meets Criteria
Debt - 5
Concen - 4
Surplus + 5
Admin + 4
Size + 5

Between 2003-04 and 2004-05, 6 of the 10 independent variables had large

fluctuations in their coefficients. A potential explanation for this is the natemwiomic
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downturn in 2003. Higher education institutions appear to have responded to the
downturn and then adjusted their practices in the subsequent economic upswing.

Different individual variables were statistically significant to the nhedeh year.
For example, in 200&lebt ratio, revenue concentration index, size rabtal
enrollment percent white enrollmenandpercent Pellwere statistically significant, but
in 2003, onlydebt ratio, size ratiptotal enrollment andpercent white enrollmentere
statistically significant. While differences existed each ydamast interest was the
explanatory power of the main models as measured Hthed the model fit. As noted
in Tables 8 and 9, the meBA= .28 for the combined years suggests a reasonable degree
of explanatory power.

In summary, the regression for Model 2 under hypothesis 1 shows overall
negative coefficients falebt ratioandrevenue concentration indexd overall positive
coefficients forsurplus margin ratipadministrative costs raticandsize ratio TheR?
indicated reasonable explanatory power, and the model provided a good fit for
explanatory purposes as well, as evidenced bifttiatistic (Table 16). Therefore,
Model 2 supports hypothesis 1 in that the relationship betwé@en discount rate

increases and financial position increa$@gl decreases) is statistically significant.
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Table 16

Summary of Goodness of Fit Measures by Hypothesis

Hypothesis 1: Stable Hypothesis 3: Unstable
Year R F p R F p
2003 0.30 9.14 .00 0.44 19.54 .00
2004 0.30 19.76 .00 0.39 6.11 .00
2005 0.26 18.04 .00 0.39 8.25 .00
2006 0.28 23.66 .00 0.34 8.45 .00
2007 0.25 27.71 .00 0.49 9.05 .00

More financially stable institutions used their resources to attract studémes
an institution was more stable, as indicated by a |&Wy thetuition discount rate
increased. This outcome supports previous research that institutions used tuition
discounts as a form of charity or philanthropy for financially needy stu@@nts,

2003; McPherson & Schapiro, 1999; Slaughter & Rhoades, 2004), but this outcome
extends the findings of previous research and indicates that financiallyistiligions
used tuition discounts in this manner.

Hypothesis 2

In regard to hypothesis 2, unstable institutidigl (> .20) with decreasing
enrollments in the five-year period showed no significant between-subjectgsmitiésrin
tuition discount rate®etween 2003-04 = 23.7%,n = 64) and 2007-08 = 23.8%,n
= 64). As such, the results did not support the hypothesis. More financially unstable
institutions did not increadaition discount rate$o attract students when enrollment

decreased. One possible explanation for this is that unstable institutibrdeaiéasing
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enrollment did not have the resources to offer higiiéon discount rate$o attract
additional students. As the number of students decreased, fewer students lneere at t
institution to cross-subsidize other students. Alternatively, the finangélgoof the
institution might have been such that it could not afford additional unfunded discounts
and continue to operate at the same time.

Contrary to the original hypothesis, unstable institutions with decreasing
enrollment appeared to consider their short-term financial position when makiog tuit
discount decisions. As a whole, unstable institutions with decreasing enrolicheot d
use discounts as an investment in the future as originally hypothesized in this study.
Hypothesis 3

An analysis determined how the component measures reflect deterioration in
financial position. A challenge arose in analyzing the model due to the nature of the
component measures with respect to the hypothesized relationship of the model.
Hypothesis 3 asserted that, as the financial position of unstable institutionasydinge
tuition discount rate increases. That is, there is a positive relationship beheee
independent variables and thition discount ratesince the=VI score increases as
institutional financial stability decreases. Because the individual compomeasiures
become less favorable by moving in opposite directions, it could not be determined
whether the data supported the hypothesis simply by examining every vésrabiethis
case, a positive coefficient. In response to this constraint, it should be notedrthat, f
hypothesis 1surplus margin ratipadministrative costs raticandsize ratioindicate a

less favorable financial position when they are smallerdabti ratioandrevenue
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concentration indexdicate a less favorable financial position when they are larger. The
component measures that are less favorable when they increase (debhmddesh®ow a
positive (negative) coefficient in the model. Therefore, the results werareschby

variable in terms of the sign of the coefficients (positive or negative)yeacto

determine whether the data supported hypothesis 3.

The sign of the standardized beta coefficiefiddr each of the FVI component
variables, as shown in Tables 13 and 14 and Figure 9, met these criteria, aszetnmar
in Table 17.

Table 17

Summary of Signs and Criteria f@iCoefficients for Hypothesis 3: Unstable

Variable More Years Coefficient
Variable Favorable When Meets Criteria
Debt + 3
Concen + 0
Surplus - 5
Admin - 4
Size - 0

Because the sign criteria are not met in all of the years of the an#hsis
provides for less-straightforward conclusions related to the validity of thelregst
While thedebt ratio, surplus margin ratjiandadministrative costs ratiooefficients
were, individually, the expected sign (positive or negative) in at least threefoud of

years, the variables were not statistically significant to the model.
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In contrastyevenue concentration indexdsize ratiocoefficients, the only main
independent variables statistically significant in the model, did not produce thetezkpe
sign in any of the years in the study. The unexpected positive coefficient fevédraie
concentration indexay be related to the semi-controllable nature of this measure. Even
though an institution may perform poorly in other financial areas, managemenemay b
able to limit some of its risk by diversifying its revenue streams so ae relf/ton one
or a few sources of revenue to operate the organization. Unstable institutiohavea
favorable results for this measure if financial executives apply a ¢edafort to
diversify revenue streams.

The unexpected positive coefficient for giee ratiomay be the result of the
importance of this measure to the institution. An institutional charactesigtit as the
value of the assetsite ratig is likely to be closely monitored and protected by the
institution to ensure that it has the necessary assets and financial re¢ougerate the
institution. In addition, the long-term nature of 8iee ratio,along with the
organizational controls in place over institutional assets, typically allawsrfibed
changes on a yearly basis. Large fluctuations and reductions in the lessttf may
occur over time.

With respect to all of the independent variables, including the main independent
and control variables, the size of the coefficient fluctuations each yeadrmogeno
change to a relatively large change (.36). Variables whose coefficieigd shghtly
year-to-year appear to be those that are long-term in nature. Instituth@anatteristics

such as the indebtedness of the institution and the racial and economic make-up of the
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student population are unlikely to fluctuate considerably year-on-yelagy rédrge
changes occur over time.

Variables whose coefficients had large variations year-to-yeaaafipbe those
that are short-term in natufénrolimentandtuition & fees for example, can all
experience large fluctuations each year. The results indicated thaefheients for
these two variables may have a negative relationship because studentscinay rea
changes in tuition through their enrollment decisions. Otherwise, large fluctuiatitres
coefficients of these variables are related to the fact that unstabietioss are more
likely to suffer fluctuations that may result from a number of differenbfaciThe
variation is most likely due to the unstable state of the institution and the adativestr
policies enacted in the attempt to reinvigorate the institution. The policide, whi
thoughtfully enacted using a particular approach or methodology, may be overly
simplistic strategies for short-term cost saving or revenue generation but do not
effectively address the underlying business issues of the institution (Cakaaug
Graves, 2010). Each year, the approach may change until the institution discovers the
correct mix of policies to the point where it is no longer unstable. The state ofdoeing
unstable institution accounts for the large fluctuations in the variable ¢eefi@ach
year.

Despite the size of the fluctuation each year, three of the FVI componeearia
coefficients maintained the same sign over the five-year period. Onigwbieue

concentration indeandadministrative costs ratiluctuated to the point of changing
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signs. For both variables, the change in sign may be the result of economic conditions
related to the recession of 2001 (Dadkhah, 2009; The Conference Board, 2011).

Additionally, four of the five control variable coefficients maintained theesam
sign each year. The exceptigercent Pellwas positive in four of the years, but was
negative in 2006-07. This may have been caused by an anomaly or an error, as previously
discussed. Aside from the size of the fluctuation, most variables maintainesht@eign
over the time period of the study. In this respect, the coefficient values apear
stable.

While different individual variables were statistically significantite model
each year, of greatest interest was the explanatory power of my mails msdecasured
by theR? and the model fit. Based on the information provided in Tables 13 and 14, on
average, th& = .41, suggesting a high degree of explanatory power. The model
provided a good fit for explanatory purposes as well, as evidenced Bysthgstic
(Table 16).

In summary, for hypothesis 3, the regression results for Model 2 showed expected
coefficient signs fodebt ratiq surplus margin ratipandadministrative costs ratio
Additionally, the signs of the coefficients were generally stabletgegear. Further, the
Rfindicated that the model has a high degree of explanatory power. Therefore, Model 2
established that the relationship of hypothesis 3 appears to be validtinttbat
discount ratesncrease as institutions financial position decredsesi(icreases). Hence,
unstable institutions used their resources to attract students, simiardirategy of

stable institutions. When an institution was more unstable, indicated by a Righ#ne
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tuition discount ratencreased. This outcome supports the hypothesis that unstable
institutions spent resources on discounts, which attracted additional students and
generated additional revenue (Van Der Werf, 2000).
Conclusions

Resource dependence theory informs our understanding of the relationship
between an institution’s financial position and its tuition discount policies.utigtis
use their resources through tuition discounts to generate tuition revenue foroogerati
The discounting policies implemented reflect the relative importance e$send
excellence in a continuum of institutional goals in relation to the financial ositithe
institution.

Two types of institutions, financially stable and financially unstablegwer
examined. As financially stable institutions become more financiallyesttidy increase
their tuition discount ratepresumably to attract academically gifted students and to
provide access to lower-income students. Alternatively, as financiallynlmsta
institutions become more financially unstable, they also increaseuttiein discount
ratesto attract students to attend. In each instance, institutions used their resmurces
attract students, but financially unstable institutions may compromisddhgiterm
financial stability in the process. If financially unstable institutionstsh their financial
position too far through tuition discounting policies, they may face financial ruin apd m
need to close the doors of the institution. This would be detrimental not only to the
institution but also to the students due to the decrease in access assodicd®ed wit

institutional closure. Therefore, it is important for higher education admioistri®
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understand the relationship between institutional financial position and tuition discount
rates to maintain access for students, especially low-income and disaddasttatents,
who may have limited opportunities for their college education.

Tuition discounting is particularly important to low-income and disadvantaged
students because it provides the means to attend college when these studimist mig
have been able to otherwise. As discussed, these students are particulanyedensiti
pricing and price increases (Leslie & Brinkman, 1987; McPherson & Schapiro, 1991;
Mumper, 2001). They could benefit from tuition discounting to offset high costs or cost
increases, which may allow them to attend. However, low-income and disadvantaged
students will have access and opportunity only if institutions remain operational and use
their financial resources to benefit their long-term financial position.

Implications for Practice

As practitioners, individuals involved in the accounting, budgeting, and strategic
financial planning of institutions need guidance and models to assist them in their
decision-making processes (Goldstein & Meisinger, 2004). Without guidance or models,
and if they choose to succumb to external and/or internal pressures, suchoasinied
search for resources, advance institutional mission, or the pursuit déagegmost
often, a combination of the three), institutions may compromise their long-taftityi
An unchecked outcome could be that an institution "discounts towards disaster" (Redd,
2000). This research highlights the fact that institutional financial aid @slust also

take into consideration the present and long-term financial health of the iastituti
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Specific to discounting policies, this research provides financial officénsa
better understanding of how their institution’s financial position relatesttortiscount
rates. Financial officers can calculate their FVI to determine ichwRVI group they fit.
They can then compare their institution’s tuition discount rate to other instituwitna
similar FVI score. Based on their analysis, financial officers camaybgetter
understanding of the implications of certain tuition discounting practicesrbparing
themselves with peer institutions on the FVI score. Specifically, finaoifiaérs can
assess how their tuition discounting policies affected the institutional goalsesfsaand
excellence based on the number and demographics of students that enrolled.

This research also offers financial officers a better understanding of how
enrollment, race, Pell recipients, and selectivity relate to tuition discat@st across a
large set of peer institutions. Financial officers can determine wherensitgution
stands in relation to others. They can then assess the need for financial asbhusidel
changes relative to their environment to meet specific goals.

A third implication is that financial indicators that are already common i
business, such as tdebt ratioandsurplus margin ratipand in academia, such as
percent Pellandpercent white enrollmepare helpful in the decision-making process of
operating the enterprise. This research demonstrates that, simdesptofit businesses,
higher education institutions can use financial ratios to understand entegeraéions.
Higher education administrators can then apply this knowledge to performing the day-
day operations of their institutions. For example, financial officers can us&'the F

component ratios to identify potential weaknesses and areas of improvement in the
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institution’s financial position. Once identified, financial officers can stigate the issue
and make informed decisions to resolve it.

The ability to identify and resolve issues is especially important giveththat
economic environment brought about by the Great Recession of 2008 indicates a new
status quo for higher education institutions (Bruinicks et al., 2010). Current economic
conditions warrant new, resourceful, and practical ways to analyze data. Tdére curr
research is a starting point for developing quantitative models to evaluateatinadi
position of institutions. While this research has not established causalityatiee
indications that the model has some degree of explanatory power, and it may be useful to
adopt some of the practices suggested. Additional research is needed, espeoilly
experimental designs, to understand the differences between institutiongspahd
related outcomes.

A fourth implication for practice is the robustness of financial indicators to
provide information to decision makers. While individuals can use them specifecally t
inform tuition discounting decisions or a variety of other decisions at the iiwtitavel,
they are also applicable in a broader scope. Researchers may uselfindicaitors to
explore the relationships between institutional financial position and variousaesour
allocation decisions, such as debt burden, average tuition revenue per FTE, instructiona
expenditures per FTE, or mean salary of full-time faculty. The vetgatilfinancial

indicators is limited only in how scholars choose to apply them in their researc
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Implications for Policy

This research provides implications related to institutional policy. One
implication, related to resource dependence theory, is that, when an institutiorschoose
how much of its resources to allocate to unfunded tuition reductions, it must balance its
mission with other competing priorities. As for other competing prioritie$) asc
expected enrollment size, if growth is a priority or pressure for highemimg freshman
SAT scores when selectivity is a priority, an institution must have a tuitioauhsing
strategy in place to satisfy its competing and conflicting goals, whéading within its
limits.

Another important element to consider is the growing trend toward more
accountability in higher education, both public and private (Alexander, 2000). For the
purpose of this research, the government holds private institutions accountable due to the
increasing role of government in providing financial aid in higher educationfisptygi
Pell grants. A previous study found that, as government grants to studentsadcrea
tuition prices increased so that the institution could fully benefit from the sexlegrant
dollars (Dynarski, 2000). Given the current economic circumstances and tha feder
government’s desire to provide more affordable higher education to all Amgrica
institutions may be under increased government scrutiny, particularly i tregaition
price increases and increased tuition discounting. As such, institutions musticonside
policy decisions related to tuition prices and tuition discounting in the current

accountability environment.
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Implications for Future Research

While there is a great deal of potential for future research, the folldwmg
recommendations may be considered the most important. First, further studies on the
financial aspects of higher education institutions should be done because reséussch in t
area has yet to be the focus of scholars, and it would provide a wealth of information
about the ways in which the financial aspects of institutions relate tafiwstdl decision
making processes. Additional research in this area could include the effebt ohde
institutions of different enrollment sizes, selectivity categorie§avnegie
classifications; the impact of funded versus unfunded programs and liabilities on t
institution, such as tuition discounts or employee retirement liabilitnesthee adherence
to contractual requirements related to account transfers performed beinwdsn f
especially with regard to restricted and temporarily restricted funds.

Another direction for future research is to investigate the use of a more
comprehensive proxy for financial position. While it was the best indicator bheaila
given the data, thEVI does not include important financial statement line items such as
endowment assets and income from the endowment. Investigation of the relatioraship of
combination of these otherwise excluded financial indicatagition discount rates
would be helpful to provide additional insight into discounting policies. One way to do
this is to find a data source supporting the use of the CFl, insteadrfithes the
independent variable. Another alternative is to establish a new indicator whose

component pieces were easily attainable through secondary data sourcedBEE&Has
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A third direction would be to study institutions longitudinally. Research of this
nature could help increase understanding of the institutional changes ovdrdinead
to changes in FVI scores and discounting policies. For example, studies coufg ident
common changes in institutional characteristics that lead to FVI improveorents
increases in tuition discount rates. The analysis of longitudinal data also cowittepa
single equation model by FVI group, as opposed to a different model each yea as w
done in the current study, to be used by financial officers.

Fourth, because private, not-for-profit institutions have either religionsrer
religious institutional control, as defined by IPEDS, comparing these typeditftioss
in a study similar to this one would offer insight into the differences betwesa tyyges
of institutions. Researchers could break down the results into an additional category
tuition discount rate by FVI group by institutional control. In addition, reseesdoaild
group religious institutions by religious affiliation. They could comparelt®$o
Gilmartin’s (1984) study of distressed institutions to determine whetHerahtes exist
over time in financially vulnerable institutions by religious affiliation.

The final direction of future research is to use a case-study approach for
institutions that have failed or have restructured their operations in ge@st Studying
institutions such as Vanguard University in California may offer insigiswhich
accounts or financial indicators could have predicted an institution’s failure namths
years in advance. The results might provide ways to identify financial prelalerty
enough to resolve them. Such research also could examine whether discountieg polic

had a relationship to the institution’s financial trouble.
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T

Appendix A: Variables Used in the Analysis by Year

Variable Name/Code in Data Source

Data  Excel
Variable Description Source Caell 2003 2004 2005 2006 2007
Independent Variables - FVI Ratio Components (Telj$Sreenlee, & Brady, 2002):
Total assets IPED$ H f2.f2a02 f2.f2a02 f2.f2a02 f2802 f2.f2a02
Total liabilities IPEDS I f2.f2a03 f2.f2a03 f2.f2a0 f2.f2a03 f2.f2a03
Revenue streams:
Tuition & fees IPEDS N f2.f2d01 f2.f2d01 f2.f2t0 f2.f2d01 f2.f2d01
Federal appropriations IPEDS @) f2.f2d02 f2.f2d02 f2.f2d02 f2.f2d02 f2.f2d02
State appropriations IPEDS P f2.f2d03 f2.f2d03 2.f2d03 f2.f2d03 f2.f2d03
Local appropriations IPEDS Q f2.f2d04 f2.f2d04 2.f2d0o4 f2.f2d04 f2.f2d04
Federal grants and contracts IPEDS R f2.f2d05 f2dp5 f2.f2d05 f2.f2d05 f2.f2d05
State grants and contracts IPEDS S f2.f2d04§ 2dP6 f2.f2d06 f2.f2d06 f2.f2d06
Local grants and contracts IPEDS T f2.f2d07 20807 f2.f2d07 f2.f2d07 f2.f2d07
Private gifts- grants- and contracts IPEDS U f2f208 f2.f2d08 f2.f2d08 f2.2d08 f2.f2d08
Contributions from affiliated IPEDS Y f2.f2d09 f2.f2d09 f2.f2d09 f2.f2d09 f2.f28l0
entities
Investment return IPEDS W f2.f2d10 f2.f2d10 22110 f2.f2d10 f2.f2d10
Sales and services of educationallPEDS X f2.f2d11 f2.f2d11 f2.f2d11 f2.f2d11 f2.f2d1
activities
Sales and services of auxiliary | IPEDS Y f2.f2d12 f2.f2d12 f2.f2d12 f2.f2d12 f2.f2211
enterprises
Hospital revenue IPEDS 4 f2.f2d13 f2.f2d13 fA13 f2.f2d13 f2.f2d13
Independent operations revenue IPEDS AA f2.f2d14 f2.f2d14 f2.f2d14 f2.f2d14 f2.f2d14
Other revenue IPEDS AB f2.f2d15 f2.f2d15 f2.f8d1 f2.f2d15 f2.f2d15
Total rev and investment return IPEDS AC f2.f2d16 2.f%d16 f2.f2d16 f2.f2d16 f2.f2d16




A4

Variable Name/Code in Data Source

Data Excel
Variable Description Source Cell 2003 2004 2005 2006 2007

Total expenses IPED$  J] f2.£2b02 | f2.2b02 | f2.f2b02]  2.f2b02 |  f2.f2b02
Administrative expenses:

Academic support-total amount IPEDS AF f2.f2e041] f2.f2e041 f2.f2e041 f2.f2e041 f2.f2e041

Student service-total amount IPEDS AG f2.f2e051 f2.f2e051 f2.f2e051 f2.f2e051 f2.f2e051

Institutional support-total amount  IPEDS  AH D61 f2.f2e061 f2.f2e061 f2.f2e061 f2.f2e061
Dependent Variable - Tuition Discount Rate (DuggaMathews, 2005):
Institutional grants (funded) IPED$ K f2.f2c05 705 f2.f2c05 f2.f2c05 f2.f2c05
Institutional grants (unfunded) IPEDS L f2.f2c06 .f2206 f2.f2c06 f2.f2c06 f2.f2c06
Allowances (scholarships) applied| IPEDS M f2.f2c08 f2.f2c08 f2.f2c08 f2.f2c08 f2.f20
to tuition and fees
Tuition and fees (net of allowance| IPEDS N f2.f2d01 f2.f2d01 f2.f2d01 f2.f2d01 f2.f200
reported in C-08)




ert

Variable Name/Code in Data Source

rtot

Data  Excel

Variable Description Source Cell 2003 2004 2005 2006 2007
Institutional Control Variables:
Selectivity:
Barron's selectivity rating [ Barronls Bl Barron'©30 | Barron's 2005 |  Barron's 2005 Barron's 2007 B&E2007
Enroliment:
Total enroliment | IPEDS| F | npec2003.enrfot  hd2004oenr| hd2005.enrtot | drvef2006.enrtpt drvef2007.en
Racial Diversity:
Percent of total enroliment - | IPEDS G X dfr2004. dfr2005. drvef2006. drvef2007.
white, non-Hispanic pctenrwh pctenrwh pctenrwh pctenrwh
Total enroliment IPEDS| AN| ef2003a.efracep4
Total white, non-Hispanic IPEDS AO | ef2003a.efrace22
enrollment
Economic Diversity:
% Pell recipients | TICAS| AP| % of aid applicantsaieig Pell Grants (same in all yrs)

Note x - Variable not available. Used calculation.



Appendix B: Ratio Components and Variable Calculations

Data  Excel
Variable Description Source Column Calculated as

Independent Variables - FVI Ratio Components (TeLij$Sreenlee, & Brady, 2002):

Total assets IPED$ H
Total liabilities IPEDS I
Revenue streams:
Tuition and fees IPEDS N
Federal appropriations IPEDS @)
State appropriations IPEDS P
Local appropriations IPEDS Q
Federal grants and contracts IPEDS R
State grants and contracts IPEDS S
Local grants and contracts IPEDS T
Private gifts- grants- and contracts IPEDS U
Contributions from affiliated entities IPEDS \%
Investment return IPEDH W
Sales and services of educational activities DBE X
Sales and services of auxiliary enterprises IBED Y
Hospital revenue IPEDS z
Independent operations revenue IPEDS AA
Other revenue IPEDS AB
Total revenues and investment return IPEDS AC
Total expenses IPEDS J
Administrative expenses:
Academic support-total amount IPEDS AR
Student service-total amount IPEDS AG
Institutional support-total amount IPEDS AH
Debt ratio (Debt) = Calc AQ I'H
Revenue concentration index (Concen) = Calc ARZ((N to AB) / ACY’
Surplus margin (Margin) = Calc AS (AC-J)/AC
Administrative costs ratio (Admin) = Calc AT (AFAG + AH) /
AC
Size ratio (Size) = Calc AU In(H)
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Variable Description

Data

Excel

Source Column

Calculated as

Calc

AV

0.7754 +

(0.9272 x Debt) +
(0.1496 x Concen) -
(2.8419 xMargin) +
(0.1206 x Admin) -
(0.1665 x Size)

0.7754 +
(0.9272 x AQ) +
(0.1496 x AR) -
(2.8419 x AS) +
(0.1206 x AT) -
(0.1665 x AU)

Calc

AW

Calc

AX

1/(1+8)

1/(1+10V)

Dependent Variable - Tuition Discount (TD) Rate jgan & Mathews, 2005):

Institutional grants (funded) IPEDS K

Institutional grants (unfunded) IPEDS L

Allowances (scholarships) applied to tuition andPEDS M

fees

Tuition and fees (net of allowance reported in| IPEDS N

C-08)

Tuition Discount Rate Calc AY (K+L)/(M+N)
Control Variable - Racial Diversity:

Percent of total enrollment - white, non-Hispanid?’EDS G (AO / AN)
Total enroliment IPEDS AN

Total white, non-Hispanic enrollment IPEDS AO
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Appendix C: Descriptive Statistics

i)

2003 2004 2005

Mean Std Dev Variance Mean Std Dev Variance Mean Std Dev Variance
TD Rate 0.26 0.15 0.02 0.26 0.15 0.02 0.26 0.15 0.02
FVI 0.15 0.08 0.01 0.12 0.07 0.00 0.12 0.08 0.01
Debt 0.34 0.22 0.05 0.34 0.21 0.05 0.33 0.20 0.04
Concen 0.59 5.06 25.60 0.40 0.15 0.02 0.42 0.32 0.10
Margin 0.04 0.61 0.37 0.13 0.14 0.02 0.10 0.16 0.03
Admin 0.41 0.31 0.09 0.38 0.13 0.02 0.39 0.13 0.02
Size 17.93 1.69 2.86 18.03 1.67 2.80 18.09 1.67 2.80

Tuition & Fees 3.02E+07 5.66E+07 3.21E+15 3.26E+07 6.05E+07 3.66E+15  3.47E+07 6.46E+07 4.17E+15
Total Enrollment  2,754.28 3,885.42 1.51E+07 2,833.18 4,015.55 1.61E+07 2,848.01 4,079.84 1.66E+07
Percent White En. 0.69 0.23 5.29 0.69 0.23 531 0.68 0.23 5.26
Percent Pell 0.36 0.20 0.04 0.36 0.20 0.04 0.34 0.20 0.04

Selectivity 0.31 0.46 0.21 0.31 0.46 0.21 0.31 0.46 0.21




LYT

TD Rate

FVI

Debt

Concen
Margin

Admin

Size

Tuition & Fees

Total Enrollment

Percent White En.

Percent Pell

Selectivity

2006

Mean Std Dev Variance
0.27 0.15 0.02
0.12 0.08 0.01
0.33 0.20 0.04
0.40 0.15 0.02
0.13 0.17 0.03
0.39 0.14 0.02
18.16 1.67 2.79

2007
Mean Std Dev Variance
0.27 0.15 0.02
0.11 0.08 0.01
0.33 0.21 0.04
0.40 0.15 0.02
0.17 0.21 0.04
0.37 0.14 0.02
18.27 1.70 2.89

3.70E+07 6.93E+07 4.80E+15 3.97E+07

2,892.57 4,147.46 1.72E+07

0.67 0.23 5.30
0.38 0.17 0.03
0.30 0.46 0.21

2,952.82
0.67
0.39

0.30

7.45E+07 5.55E+15

4,246.76 1.80E+07

0.23 5.26
0.17 0.03
0.46 0.21






