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Opportunistic Financial Reporting in Higher Education 

Trent Stanton Henke 

ABSTRACT 

 Annual university rankings produced by mainstream sources, such as U.S. News and 

World Report, are very popular and viewed as important by a variety of university stakeholders. 

Consequently, universities expend a great deal of effort in an attempt to ensure they appear in the 

best possible light.  One major component of these ranking systems is the Carnegie 

Classification of Institutions of Higher Education, which is partly based on the research 

expenditures reported by the university.  This system provides incentives for administrators at 

institutions of higher education to make strategic accounting choices, with respect to the 

classification of research expenditures, to improve the prestige of the university.  I first measure 

the amount of accounting discretion within a university’s classification of research expenditures 

and then test whether discretionary research expenditures impact the prestige of a university.  

Results indicate that discretionary research expenditures are positively associated with university 

prestige.  Specifically, universities within my sample that have positive discretionary research 

expenditures have an increased probability of subsequently being classified as a Doctoral 

University with moderate to high research activity by 5% and 7% respectively.  In addition, 

universities within my sample that had positive discretionary research expenditures experienced 

increases in their ranking of federal funding received relative to other universities by an average 

of 20.4 positions.  These results are consistent with the concept that universities can make certain 

discretionary accounting choices which can help improve the prestige of the institution with the 

goal of obtaining additional sources of funding. 
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GENERAL AUDIENCE ABSTRACT 

 

Annual university rankings produced by mainstream sources, such as U.S. News and 

World Report, are very popular and viewed as important by a variety of university stakeholders. 

Consequently, universities expend a great deal of effort in an attempt to ensure they appear in the 

best possible light.  One major component of these ranking systems is the Carnegie 

Classification of Institutions of Higher Education, which is partly based on the research 

expenditures reported by the university.  This system provides incentives for administrators at 

institutions of higher education to make strategic accounting choices, with respect to the 

reporting of research expenditures, to improve the prestige of the university.  I first measure the 

amount of accounting choice (i.e. accounting discretion) within a university’s report of research 

expenditures and then test whether accounting discretion impacts the prestige of a university.  

Results indicate that accounting discretion is positively associated with university prestige.  I 

also find a positive association between university accounting discretion and subsequent 

increases in federal funding received relative to other universities.  These results are consistent 

with the concept that universities can make certain accounting choices which can help improve 

the prestige of the institution with the goal of obtaining additional sources of funding. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Introduction 

 Annual university rankings published by mainstream sources, such as U.S. News and 

World Report1, are very popular and often carry a great deal of weight with the public by 

succinctly summarizing the overall value and quality of a university.  Consequently, these 

rankings are often treated with a good deal of respect and consideration by various university 

stakeholders including potential students and donors.  There are overall rankings of all 

universities along with many sub-groups comprised of assorted categories. Some rankings focus 

on the “Best National Universities” or the “Best Value College” while others might focus on the 

next tier of “A-Plus Schools for B Students.”  An important component utilized by most of these 

rankings systems is the university classification determined by the Carnegie Classification of 

Institutions of Higher Education (CCIHE).  Historically, CCIHE has employed the level of 

research expenditures reported by a university as one of their principal criteria in determining 

classification (Carnegie 2001).  The purpose of this paper is to empirically explore whether 

administrators of institutions of higher education make strategic accounting choices with regards 

to the classification of their research expenditures in an effort to enhance their rankings and 

correspondingly improve the prestige of the institution.   

 Universities are unique in that they can be either for-profit, nonprofit, or governmental in 

nature.  Agency theory, as applied to nonprofit and governmental institutions, predicts that 

managers have incentives to improve institutional prestige (see Newhouse 1970, and Weingast 

1984).  Because universities compete in a multi-product environment, prestige becomes a 

                                                           
1 Other highly influential ranking are produced by The Wall Street Journal, Money Magazine, and Forbes as well as 

many others. 
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function of instruction, research, and other activities (Cohn et al. 1989; Johnes and Johnes 2009; 

and Leslie et al. 2012).  Evidence shows that university administrators seeking to maximize 

prestige will value research over other types of activities (see Leslie et al. 2012; and Ehrenberg et 

al. 2007).  Administrators can use research expenditures to impact university prestige in two 

ways.  They can actually fund research activities or classify expenditures from other activities as 

research related.  These methods are similar to those methods discussed in the corporate setting 

as “real earnings management” or “classification shifting.”  A key difference from the corporate 

setting is that administrators are actually looking to increase the expenditure rather than reduce it 

or shift it down the income statement.  The nature of research expenditures in the university 

setting make “real earnings management” difficult to achieve in a given year.  On the other hand, 

as long as an administrator has discretion in the classification of expenditures, classification 

shifting is a more feasible strategy.  Therefore, I predict that administrators will use discretion in 

the classification of their expenditures in an effort to improve the prestige of the institution.   

The classification of an expenditure is often determined by the revenue source of the 

funds used for the expenditure.  For instance, a federal research grant must be used for a specific 

research project and thus the expense classification of research is determined by the revenue 

source.  However, absent any specific restrictions, administrators have discretion when 

determining the classification of expenditures.  Some areas of possible discretion include the cost 

of laboratory equipment, faculty and administrative salaries, and the cost of graduate programs.  

Expensive laboratory equipment is most likely being used for both classroom instruction and 

research purposes and could be classified as either.  Faculty provide both instruction, research, 

and service and administrative functions support all these areas well.  Salaries therefore could be 

classified in all of these areas.  Finally, stipends for graduate student who both teach and perform 



3 
 

research could be classified as either instruction or research.  Therefore, I model a university’s 

research expenditures as a function of revenue source and use the residual as a measurement of 

discretionary research expenditures.  Drawing upon the literature within the area of higher 

education, I model university prestige and test whether there is an association between prestige 

and discretionary research expenditures.  In addition, theory predicts that the goal in achieving 

and maintaining high institutional prestige is to secure additional sources of university funding.  I 

model a university’s level of federal funding and test whether there is an association between 

discretionary research expenditures and subsequent changes in the level of federal funds received 

relative to other universities. 

 The results of this study are consistent with the idea that universities have discretion in 

classifying research expenditures and that discretionary research expenditures are positively 

associated with subsequent university classification.  Specifically, for universities within my 

sample, the average partial effect of having positive discretionary research expenditures 

increases their probability of being subsequently classified with a Carnegie classification of 

“Doctoral University: Moderate Research Activity” by 5% and as a “Doctoral University: 

Highest Research Activity” by 7%.  In addition, universities within my sample that had positive 

discretionary research expenditures subsequently improved their ranking, relative to other 

recipients of federal funds, by an average of 20.4 positions.  These results are consistent with the 

concept that universities can make certain discretionary accounting choices that can help 

improve the prestige of the institution, with the goal of obtaining additional sources of funding. 

 This research contributes to the literature by being the first study to measure accounting 

discretion at institutions of higher education.  This study is also the first to show that 

administrators at universities can use accounting information to improve the prestige of the 
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university.  These results also help inform the literature within higher education on the 

determinants of university prestige and should help inform entities that use reported research 

expenditures when preparing university classifications and rankings. 

 The remainder of this paper is organized as follows.  Chapter 2 provides a review of the 

relevant literature and develops hypotheses.  Chapter 3 describes the methodology used with a 

brief history of the nature of financial reporting for universities.  Chapter 4 describes the data 

sources and the sample selection process.  Chapter 5 presents the detailed results.  Chapter 6 

presents supplemental analyses.  Finally, Chapter 7 provides concluding remarks, the 

contribution and possible limitations of this research, followed by references, figures, tables, and 

appendices. 
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CHAPTER TWO 

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 

2.1 Agency Theory 

Agency theory was formally discussed by Jensen and Meckling (1976) who define a firm 

as a nexus of contracts and address the nature of agency costs that arise as a result of the 

separation of ownership and control.  Managers have access to inside information that is not 

generally available to the owner/investors of the firm and such information asymmetry creates a 

demand for financial information and an opportunity for opportunistic financial disclosure by 

management.  Jensen and Meckling (1976) define various mechanisms used to monitor and 

control the behavior of the manager and reduce the amount of information asymmetry that exists 

within the firm.  On this premise, Beyer et al. (2010) define two primary roles for accounting 

information, valuation and stewardship, which allows for investors and creditors to evaluate the 

return of potential investments and to monitor the use of their capital once committed.  However, 

Jensen and Meckling (1976) are careful to state that it is not cost effective to perfectly monitor 

the manager and thus agency costs will always be positive.  Because perfect monitoring is not 

optimal and some level of information asymmetry exists, managers are provided with an 

opportunity to make strategic accounting choices. 

 Agency theory has long been used in the context of for-profit firms and it is generally 

assumed that managers in this setting are seeking to maximize their profits.  Evidence from 

academic research generally supports this assumption and indicates that management in the 

corporate sector make strategic accounting choices to meet certain benchmarks.  Burgstahler and 

Dichev (1997) state that “studies of earnings management typically consider a specific incentive 

for earnings management (e.g., incentives related to executive bonus plans) and then test whether 
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earnings have been managed assuming a particular earnings management method (e.g., 

management of accruals).”  In their review paper, Habib and Hansen (2008) document abundant 

evidence of earnings management within the corporate sector surrounding three key benchmarks: 

the earnings level benchmark (loss avoidance), earnings changes benchmark (earnings 

improvement benchmark), and the analyst forecast benchmark.     

On the other hand, it is less clear how agency theory applies to nonprofit firms and 

government entities (Eldenburg et al. 2004).  Fama and Jensen (1983) argue that nonprofit 

entities encounter similar agency costs despite their lack of residual claimants to net cash flows.  

These agency costs arise because managers do not bear a major share of the wealth effects of 

their decisions.  The demand for financial information arises because potential donors want to 

know that their contributions will be used in meaningful and efficient ways, and creditors want to 

be able to assess credit risk and return (see Parsons 2003).  Hofmann and McSwain (2013) argue 

that, similar to the corporate sector, information asymmetry also exists within nonprofit and 

government entities because it is likely that managers in this sector possess more information 

about the organization’s financial condition and mission-related program service opportunities 

than potential donors.  Kitching (2009) goes further to say that information asymmetry is greater 

within nonprofit and government entities than for the corporate sector because there are, in 

effect, two principals: the donor and the beneficiary of the organization’s product and services.  

Greater complications arise in this scenario because donor and beneficiary preferences may 

differ.  In all likelihood, the donor has little knowledge of the technical details in meeting the 

needs and preferences of the beneficiary.   

While it seems that agency costs do arise in nonprofit firms and government entities, it is 

unclear what managers are seeking to maximize in this setting.  If not seeking for profits, 
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managers must have some other objective function that may not be obvious (see Brickley and 

Van Horn 2002 and Eldenburg et al. 2004).  Academic studies have attempted to identify the 

objectives of managers in the nonprofit setting.  Leone and Van Horn (2005) establish a model 

where nonprofit organizations may experience pressure to show near zero income.  They argue 

that large positive earnings could cause regulators to question a nonprofit’s tax-exempt status 

and cause donors to be less likely to make a charitable donation because of large profits.  On the 

flip side, they argue that nonprofit managers do not want to show losses because of debt costs 

and high manager turnover.  Leone and Van Horn (2005) find evidence from nonprofit hospitals 

to support their model in that nonprofit managers manage earnings both toward zero and to avoid 

losses.  Similarly, Omer & Yetman (2003) find a statistically abnormal amount of nonprofit 

entities with taxable income near zero.  They interpret this finding as nonprofit entities managing 

their taxable income and find that those having a paid CPA preparer are more likely to have 

taxable earnings near zero.  Vermeer et al. (2014) attempt to compare earnings management 

within the corporate sector to the nonprofit sector.  They identify defined benefit pension plans 

as an area of common accounting practice between for-profit and nonprofit entities.  They find 

that nonprofit managers are more aggressive than for-profit managers with discretionary 

accounting choices regarding pension obligations. 

With regards to governmental entities, Kido et al. (2012) argue that incumbent governors 

have incentives to “window dress” the financial position of the state before an election.  They 

find that state governments exhibit patterns of opportunistic financial reporting during 

gubernatorial elections.  They focus on two types of discretionary expenditures, compensated 

absences and pension expense, and find that these items are lower in years leading into an 

election.  Felix (2015) investigates municipalities’ use of inter-fund transfers to manage the 
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general fund and finds that municipalities have a tendency to manage the general fund toward 

zero.  In particular, he finds that the tendency to manage toward zero did not differ between 

positive and negative pre-managed fund balance, suggesting the incentive to report neither 

surplus nor deficit which is similar to the arguments made by Leone and Van Horn (2005) for 

nonprofit entities. 

2.2 Incentives in Higher Education 

 Institutions of higher education are somewhat unique in that they can either be for-profit, 

nonprofit, or government.  However, it is unlikely that administrators at institutions of higher 

education have the same incentive structure as managers in the typical nonprofit or governmental 

setting.  In addition, evidence of common incentives within higher education is lacking in the 

academic literature.  Newhouse (1970), in his theoretical development of a nonprofit institution, 

predicts that a manager of a nonprofit institution will value and seek to maximize institutional 

prestige.  He argues that managers of nonprofits are concerned about the quality and quantity of 

services provided to a beneficiary and are dependent on the generosity of donors to increase both 

quality and quantity of provided services.  Prestige then becomes an important factor in 

attracting and retaining donors to the nonprofit institution.  While these ideas can also apply to 

governments, Weingast (1984) adapts traditional agency theory to the congressional-bureaucratic 

setting.  He argues that bureaucracies have incentives to be self-promoting and always increasing 

in size.  Institutional prestige plays an important role in the popularity of the bureaucracy which 

helps to ensure continued and increased funding from congressional oversight.  In addition to 

continued funding, Weingast (1984) further argues that popular bureaucracies that are perceived 

as fulfilling their congressional mandate often enjoy less scrutiny from congressional oversight 

and more freedom in implementing pet policies.  It is reasonable to assume then that 
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administrators of universities, whether nonprofit or governmental, have incentives to improve the 

prestige of the institution.  Leslie et al. (2012) argues that administrators at universities seeking 

to maximize prestige will prioritize research over other activities.  Ehrenberg et al. (2007) 

provide some evidence to support this argument.  They find that, not only are the costs of 

research increasing over time, but that they are increasingly being funded by internal university 

funds.  In addition, they show that those universities whose own expenditures on research are 

growing most rapidly have had greater increases in student faculty ratios and higher tuition 

increases.  To further support this idea, discussions with university administrators at various 

levels ranging from the departmental level to the university controller’s office has revealed that 

administrators are very aware of the amount of research expenditures being reported.  It is also 

common for departments to have a “target” percentage of research expenditures to total 

expenditures and it’s not uncommon for administrators to turn to those areas with a lot of 

functional overlap to “justify” some additional research expenditures to meet their benchmark. 

Universities are not alone in their focus on research as an indication of prestige.  

CCIHE’s classification of universities relies heavily on the institutions’ volume of external 

research funding (Carnegie 2001).  CCIHE was first developed in 1971 in an effort to support 

research in higher education by identifying homogenous groups of institutions (Carnegie 2001).  

Despite the Carnegie Foundation’s insistence that this is not a ranking system, it has become an 

indication of prestige and is used by numerous bodies, such as governmental entities, to 

determine institutional funding based on classification.  Similarly, U.S. News & World Report’s 

annual ranking of national universities not only relies on the Carnegie classification but also 

places heavy weights on faculty salaries and the institutions’ expenditures per student, both of 
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which include research expenditures.2  Thus, research expenditures should be increasing with 

university prestige.     

Administrators at universities could use research expenditures to impact prestige in two 

ways.  They can fund actual research activities or classify expenditures for other activities as 

research.  Bowen’s (1980) revenue theory of costs states that universities will spend all the 

money they raise and that they can never raise enough to satisfy their spending desire.  This 

implies that all activities the university engages in are most likely under-funded and that in 

making actual expenditures towards research activities would reduce funding from other desired 

activities.  This method is similar to real earnings management discussed within the corporate 

sector (see Baber et al. 1991; Dechow and Sloan 1991; Bushee 1998) and is most likely difficult 

to accomplish in a given year in the university setting.  The second method of classifying 

expenditures from other activities as research is similar to a classification shifting earnings 

management strategy (see McVay 2006).  This method is most likely much easier to accomplish 

in a given year, assuming that an administrator has discretion in the classification of 

expenditures.  In addition, Morphew and Baker (2004) show evidence that universities that 

moved from Research University II status to Research University I status emulated the cost 

structure of those universities that maintained Research University I classification during the 

same time period.  Therefore, universities may use strategic accounting choices with regards to 

the classification of their cost structure in emulating top ranked universities.  This leads to my 

first hypothesis stated in alternative form: 

H1: Discretionary research expenditures are positively associated with the prestige 

of the university. 

   

                                                           
2 U.S. News & World Report. 2016. “How U.S. News Calculated the 2017 Best Colleges Rankings” 

http://www.usnews.com/education/best-colleges/articles/how-us-news-calculated-the-rankings accessed 9/14/2016. 

http://www.usnews.com/education/best-colleges/articles/how-us-news-calculated-the-rankings
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 Bowen’s (1980) revenue theory of costs indicates that the goal of prestige maximization 

is to procure additional sources of funds.  A major source of research funds come through federal 

research grants which are disproportionately awarded to institutions with the highest Carnegie 

classification.  For instance, $27.7 billion or 41.3% of federal funding for Higher Education 

Research and Development was received by 30 universities out of 895 total reporting 

institutions.3  Of these 30 institutions, 29 were classified within the highest Carnegie 

classification with the one exception being classified as a “Special Focus Four-Year: Medical 

Schools and Centers.”  However, federal funding is not the only source of potential funds for 

prestigious research universities.  State appropriations provide another major source of funds to a 

university and can often be determined based on the prestige of the institution.  The University of 

Houston provides an example of this expectation.  The University of Houston was upgraded to 

the highest Carnegie Classification in 2011.  As stated in their press release to acknowledge the 

advancement in classification, the university “reported receiving more than $100 million in 

research grants last year” with a goal of $200 million by the year 2021.4  Furthermore, as a result 

of the new classification, the University of Houston anticipated receiving a share of the Texas 

National Research University Fund,5 a fund available only to those Texas universities classified 

as a “Tier One” institution.  The potential for new sources of funding provides the incentive for 

administrators to make opportunistic accounting choices with regards to research expenditures 

and leads to my next hypothesis stated in alternative format. 

H2:  Discretionary research expenditures are positively associated with the level of 

research funding received by the university in the following year(s).  

                                                           
3 Statistics reported by the National Science Foundation InfoBriefs NSF 16-302 

https://www.nsf.gov/statistics/2016/nsf16302/ accessed on 9/16/2016. 
4 “Carnegie Foundation gives University of Houston its highest classification for research success, elevating UH to 

Tier One status” by Richard Bonnin, http://www.uh.edu/news-

events/stories/2011articles/Jan2011/011811CarnegieTierOne.php accessed on 9/16/2016. 
5 The Texas National Research University Fund (NRUF) was originally passed as proposition 4 in November 2009 

and later codified as Texas Education Code (TEC) 62.146(b). 

https://www.nsf.gov/statistics/2016/nsf16302/
http://www.uh.edu/news-events/stories/2011articles/Jan2011/011811CarnegieTierOne.php
http://www.uh.edu/news-events/stories/2011articles/Jan2011/011811CarnegieTierOne.php
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CHAPTER THREE 

METHODOLOGY 

3.1 Discretionary Research Expenditures 

 An important component of my research design requires measurement of the amount of 

discretion that administrators have in the classification of research expenditures.  Consequently, 

this requires a brief review in the nature of financial reporting for universities.  Public 

universities follow accounting standards set by the Governmental Accounting Standards Board 

(GASB) whereas, private universities follow accounting standards set by the Financial 

Accounting Standards Board (FASB).  Objectives for financial reporting espoused by both 

boards are similar but are not identical.  FASB’s primary focus is on providing information that 

is useful to resource providers in making rational decisions about the allocation of resources to 

nonprofit organizations.6  GASB also endorses decision usefulness but states that “accountability 

is the cornerstone of all financial reporting in government.”7  I do not discuss all the differences 

between GASB and FASB.  However, comparisons between standards with respect to higher 

education have been discussed by Fischer (1997), Engstrom and Esmond-Kiger (1997), 

Goldstein and Menditto (2005), and Fischer et al. (2010). 

Despite the existence of two boards, GASB and FASB, and the potential for differences 

in standards, decision usefulness and accountability in the context of financial reporting within 

higher education leads to an emphasis on the allocation or use of provided resources.  The 

presentation and classification of operating expenditures by public and private universities is 

similar.  Both FASB and GASB allow for the recognition and presentation of expenses by 

functional or natural classification.  In defining expense classification for public universities, 

                                                           
6 See FASB Statement of Financial Accounting Concepts No. 4 paragraph 35. 
7 See GASB Codification Appendix B – GASB Concepts Statement 1. 
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GASB statement 34 states that universities “should establish a policy that defines operating 

expenses that is appropriate to the nature of the activity being reported.”  For private universities, 

FASB states that “a statement of activities shall provide information about expenses reported by 

their functional classification,” where functional classification is defined as “a method of 

grouping expenses according to the purpose for which costs are incurred.”8  In applying the 

above standards, most universities follow the classification definitions provided by the National 

Association of College and University Business Officers (NACUBO) which include Instruction, 

Research, and Service.9    

The determination of the purpose of an expenditure is often determined by the provider of 

the resources used for the expenditure.  Provided revenues often come with certain restrictions 

on how that revenue may be spent.  Consequently, revenue providers are increasingly concerned 

about how funds are expended (Leslie et al. 2012).  For instance, a federal granting agency has a 

strong interest in ensuring that the revenues it sends to universities are spent on the type of 

research it seeks to promote.  In addition, state governments seeking to provide subsidies to 

reduce costs to tuition payers have a strong interest in ensuring that subsidies are expended for 

instructional purposes.  Therefore, it is common for the functional classification of an 

expenditure to be determined based on the revenue source of the funds used for the expenditure.  

Figure 1 provides an example Statement of Revenues, Expenses, and Changes in Net Position 

(income statement) for a large U.S. public university which shows how revenues are reported by 

source and expenditures classified by function.  However, the GASB and FASB standards, along 

with the NACUBO definitions, leave room for administrators to make opportunistic accounting 

                                                           
8 See FASB Codification 958-720-45-2. 
9 See NACUBO Advisory Report 2010-1 Appendix B for further expenditure classification definitions 

(www.nacubo.org). 

http://www.nacubo.org/
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choices when reporting expenditures.  Some areas of possible discretion include the cost of 

laboratory equipment, faculty and administrative salaries, and the cost of graduate programs.  

Expensive laboratory equipment is most likely being used for both classroom instruction and 

research purposes and could be classified as either.  Faculty provide both instruction, research, 

and service and administrative functions support all these areas well.  Salaries therefore could be 

classified in all of these areas.  Finally, stipends for graduate student who both teach and perform 

research could be classified as either instruction or research. 

Based on the above discussion, I model university research expenditures as a function of 

revenue source to control for restricted funds common to specific revenues sources.  Based on 

resource provider restrictions, universities should only be able to exercise discretion when 

expending unrestricted funds.  The residual from this model should then represent the 

discretionary portion of research expenditures that are not determined by restrictions of revenue 

source.10  Modeling expenditures by revenue source follows the same basic methodology 

developed by Leslie et al. (2012) who explore the relationships between functional expenses and 

the revenues received by the university.  For purposes of this study I focus just on research 

expenditures.  In addition to controlling for revenue source, I also control for institutional 

characteristics that affect the level of research expenditures of a university.  My data, described 

in more detail in the next section, consists of panel data and it is likely that the error terms for the 

same institution over time are correlated with each other.  For example, private institutions may 

                                                           
10 This methodology is similar to that developed in the earnings management literature where researchers model a 

firm’s use of accruals and then define the residual as the discretionary accrual or abnormal accrual.  These residuals 

are then used as independent variables in new regressions to test their impact on such items as meeting certain 

earnings benchmarks or audit outcomes (see Healy & Wahlen 1999; and Dechow et al. 2010).  A key difference is 

that accruals will eventually reverse in the accounting cycle whereas this study focuses on the classification of 

expenditures which do not reverse.  I assume that total expenditures are unchanged as universities will spend all 

revenues received in a given period and I am interested in whether the classification of expenditures impacts 

university prestige. 
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rely more on tuition revenue than public institutions who receive state appropriations.  Similarly, 

there may be unobserved time specific factors that affect all institutions in the same period such 

as the level of federal research funds available in a given year to be spread among the various 

universities.  To help correct for this, I include both university and time fixed effects in my 

model.  Leslie et al. (2012) observe that the revenue-expenditure relationship changes over time 

so I add an interaction term between each revenue category and year variable to control for any 

potential time trend.  Thus, my model for estimating discretionary research expenditures is 

shown in Equation 1 as follows: 

 𝑅𝑒𝑠𝐸𝑥𝑝𝑖𝑡 = 𝛼0 + 𝛼1𝑇𝑢𝑖𝑡𝑖𝑡 + 𝛼2𝐴𝑝𝑝𝑟𝑖𝑡 + 𝛼3𝐺𝑟𝑛𝑡𝑠𝑖𝑡 + 𝛼4𝐺𝑖𝑓𝑡𝑠𝑖𝑡 + 𝛼5𝐴𝑢𝑥𝑖𝑡 +

𝛼6𝑂𝑡ℎ𝑖𝑡 + 𝛼7𝐻𝑜𝑠𝑝𝑖𝑡 + 𝛼8𝐷𝑟𝑆𝑐ℎ𝑖𝑡 + 𝛼9%𝐷𝑟𝐷𝑒𝑔𝑖𝑡 + 𝑢𝑖𝑡 (1) 

where ResExpit is the research expenditures for university i in year t.  Tuitit is revenue from all 

tuition and fees assessed against students for university i in year t.  Apprit is revenue received 

through acts of a federal, state, or local legislative body, except by grants and contracts, for 

university i in year t.  Grntsit is revenues from federal, state, and local government agencies that 

are for specific research projects or other types of programs for university i in year t.  Giftsit is 

revenues from private gifts for university i in year t.  Auxit is revenues generated by auxiliary 

enterprises for university i in year t.  Othit is all other revenues not included in previous listed 

sources for university i in year t.  Hospit is an indicator variable if a hospital is associated with 

university i in year t.  DrSchit is an indicator variable if university i is a doctoral granting 

institution in year t.  %DrDegit is the proportion of doctoral degrees awarded to total degrees 

awarded by university i in year t.  All variables except indicator variables are scaled by student 

FTE.  The error term uit should represent the portion of the research expenditure that is not 
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dictated by the revenue source or institutional characteristics of the university.  In other words, uit 

is the discretionary portion of total research expenditures for university i in year t.   

3.2 University Prestige 

To test my first hypothesis I examine the impact that discretionary research expenditures, 

calculated as the residual from Equation 1, have on the prestige of the institution.  The method of 

how to measure and model institutional prestige has been widely discussed in the higher 

education academic literature (see Morphew & Baker 2004; Rindova et al. 2005; Volkwein & 

Sweitzer 2006; Cyrenne & Grant 2009; and Boyd, Bergh, & Ketchen 2010).  Based on this 

literature, I utilize a model of institutional prestige built on the conceptual model developed by 

Volkwein and Sweitzer (2006) and depicted in Figure 2.  As shown in Figure 2, an institution’s 

structural characteristics affect the way it deploys its resources and recruits faculty and students.  

Faculty activities and resources not only affect current students but also future students by 

influencing institutional attractiveness.  Spending on student recruitment and selectivity 

positively influences the relative attractiveness of the institution for both prospective students 

and prospective faculty recruits.  Higher quality faculty and students lead to higher quality 

outcomes which further enhances the reputation of the institution.  This model implicitly 

assumes that additional resources can be used to improve future resources, outcomes, and 

ultimately the prestige of the institution.  Equation 2 below incorporates the conceptual model in 

Figure 2 by modeling an institution’s prestige as a function of an institution’s structural 

characteristics, faculty and student resources, and faculty and student outcomes. 
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 𝑃𝑟𝑒𝑠𝑡𝑖𝑔𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝑢𝑖𝑡−1 + 𝛽2𝑆𝑖𝑧𝑒𝑖𝑡−1 + 𝛽3𝑆/𝐹𝑖𝑡−1 + 𝛽4𝑆𝑎𝑙𝑖𝑡−1 + 𝛽5%𝐹𝑇𝑖𝑡−1 +

𝛽6𝑆𝐴𝑇𝑖𝑡−1 + 𝛽7𝑅𝑒𝑠𝑖𝑡−1 + 𝛽8𝐺𝑟𝑎𝑑𝑖𝑡−1 + 𝛽9𝐸𝑛𝑑𝑖𝑡−1 + 𝛽10𝐻𝑜𝑠𝑝𝑖𝑡−1 +

𝛽11𝑃𝑣𝑡𝑖𝑡−1 + 𝜀𝑖𝑡 (2) 

The dependent variable Prestigeit represents the prestige of university i in year t.  The variable of 

interest is uit-1 and is the discretionary research expenditure (residual from Equation 1 above) for 

university i in year t-1.  A positive coefficient would support H1 and provide evidence that 

administrators’ use of discretionary research expenditures is associated with subsequently higher 

university rankings.  The remaining independent variables are control variables suggested by the 

literature that represent structural characteristics, faculty and student resources, and faculty and 

student outcomes (see Volkwein and Sweitzer 2006).   

Variables that control for structural characteristics include Size, Hosp, and Pvt; where 

Size represents the student full-time equivalent enrollment of university i in year t-1, Hosp is an 

indicator variable if university i has a hospital in year t-1, and Pvt is an indicator variable if 

university i is a private institution in year t-1.  Student enrollment is a better indication of 

university size than total assets because reported assets for some universities is greatly distorted 

based on the age of the university and whether or not those assets were acquired because of a 

land grant status.  Larger student full-time equivalent enrollments likely have a positive impact 

on the prestige of a university.  The presence of a hospital should be an indication of greater 

prestige because of the expectation for a greater amount of research that a hospital brings to the 

institution.  Similarly, a private institution is expected to have a higher prestige than a public 

institution because they can be more selective in their student recruitment and often have more 

resources available for faculty. 
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Variables from the literature that control for student and faculty resources are S/F, Sal, 

%FT, and SAT; where S/F is the student to faculty ratio for university i in year t-1, Sal is the 

average faculty salary for university i in year t-1, %FT is the percentage of full-time faculty at 

university i in year t-1, and SAT is the median entering student SAT score for university i in year 

t-1.  The student faculty ratio is used to proxy for instructional quality and the amount of access 

that students have with their professors.  Lower student faculty ratio should be associated with 

higher university prestige.  Faculty salaries and the percentage of full-time faculty are used to 

control for resources available to recruit high quality faculty members and both should have a 

positive association with university prestige.  SAT scores represents the selectivity of admissions 

and controls for the quality of students attending the university and should be positively related 

with university prestige. 

Variables that control for student and faculty outcomes are Res, Grad, and End; where 

Res represents the faculty research output for university i in year t-1, Grad is the student 

graduation rate for university i in year t-1, and End is the endowment income for university i in 

year t-1.  Research is used to proxy for faculty scholarly productivity and is expected to be 

positively related to university prestige.  The graduation rate is an indicator of student academic 

success and should also be positively associated with university prestige.  Endowment income is 

used as a proxy for alumni attainment and should be positively associated with university 

prestige.  Ideally, my model would incorporate alumni donation rates but I am unable to include 

this due to data limitations as discussed in the next section.  However, larger endowments should 

be a result of greater alumni donations rate and correspondingly larger endowments should 

receive higher investment income than smaller endowments, ceteris paribus. 
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3.3 University Funding 

H2 predicts that discretionary research expenditures will have a positive effect on the 

future funding received by the university.  General sources of funding available to a university 

include state appropriations (for public universities), tuition and other payments from students, 

contract and grant revenue, donations, and auxiliary sales.  While university prestige may 

directly or indirectly impact all of these sources, it’s likely that the most direct impact will be 

with regards to contract and grant revenue.  Competition for contract and grant revenue has 

become more intense in recent years with federal funding of higher education research and 

development failing to outpace inflation for the third straight year as reported in Nov. 2015.  The 

National Science Foundation reported the longest multiyear decline in federal funding for 

research and development of 11% from 2011 to 2014.11  Therefore, it is necessary to take into 

consideration the amount of funding available in a given year.  For instance, federal research 

grants are budgeted for a specific amount at the federal level and subsequently awarded to 

universities in increments based on the grant applications received by the awarding federal 

agency.  H2 predicts that discretionary research expenditures should lead to additional funding 

sources which is subject to how much funding is available relative to the amounts received by 

other institutions.  Therefore, Equation 3 tests H2 by modeling a university’s level of federal 

funding relative to other recipients of federal funds. 

𝐹𝑒𝑑𝑅𝑎𝑛𝑘𝑖𝑡 = 𝛽0 + 𝛽1𝑢𝑖𝑡−1 + 𝛽2𝑆𝑖𝑧𝑒𝑖𝑡−1 + 𝛽3𝑆/𝐹𝑖𝑡−1 + 𝛽4𝑆𝑎𝑙𝑖𝑡−1 + 𝛽5%𝐹𝑇𝑖𝑡−1 +

𝛽6𝑆𝐴𝑇𝑖𝑡−1 + 𝛽7𝑅𝑒𝑠𝑖𝑡−1 + 𝛽8𝐺𝑟𝑎𝑑𝑖𝑡−1 + 𝛽9𝐸𝑛𝑑𝑖𝑡−1 + 𝛽10𝐻𝑜𝑠𝑝𝑖𝑡−1 +

𝛽11𝑃𝑣𝑡𝑖𝑡−1 + 𝜀𝑖𝑡 (3) 

                                                           
11 Statistics reported by the National Science Foundation InfoBriefs NSF 16-302 

https://www.nsf.gov/statistics/2016/nsf16302/ accessed on 9/16/2016. 

https://www.nsf.gov/statistics/2016/nsf16302/
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The dependent variable FedRank is the rank level of federal funds received and expended by 

university i in year t.  The variable of interest again is uit-1 which represents the discretionary 

research expenditures of university i in time t-1.  The remaining independent variables are the 

same as those used in Equation 2 and control for university prestige as more prestigious 

universities should be receiving larger portions of available federal research grants.  Definitions 

for all variables used in Equations 1, 2, and 3 can be found in Appendix B. 
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CHAPTER FOUR 

DATA AND SAMPLE SELECTION 

4.1 Measuring University Prestige 

 I use the Carnegie classification of higher education institutions as my measurement of 

university prestige.  The Carnegie classification method was first developed in 1971 with 

subsequent publications with minor updates in 1973, 1976, 1987, 1994 (see Carnegie 2001).  

Throughout this period, top research institutions were classified as Research University 1 or RU1 

with the next tier of university being Research University 2 or RU2 and then moving to lower 

tier institutions (Doctoral University, Masters University, etc.).  In an effort to overcome user 

misinterpretation of the classification system, Carnegie implemented a two-phase plan that led to 

major changes in classification with the first phase appearing in the 2000 edition and additional 

changes occurring in phase two in the 2005 edition.  These changes resulted in what originally 

were four categories of doctoral granting institutions (RU1, RU2, DU1, and DU2) to three 

categories (Research Universities – Very high research activity; Research Universities – High 

research activity; and Doctoral/Research Universities).  Following the phase-one and phase-two 

changes in the 2000 and 2005 editions, the classification has been updated in 2010 and 2015.  

The 2015 edition brought additional changes by expanding the classification system to include 

various categories for small associate’s colleges and “Special Focus” two-year colleges.12  

Although the Carnegie classification was not created as a ranking system, it is based on variables 

linked to normative models of prestige and stature (e.g., federal research dollars, selectivity, and 

number of doctorates awarded, etc.)  For my study, I convert the Carnegie classification to an 

                                                           
12 Beginning with the 2015 update, the Carnegie Classification, while keeping its original name, is now maintained 

by the Center for Postsecondary Research at the Indiana University School of Education.  

http://carnegieclassifications.iu.edu  

http://carnegieclassifications.iu.edu/
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ordinal scale where the highest research activity classification has a value of 8 down to the 

lowest classification of an associate’s college of 1.  Appendix A contains a history and 

definitions of the Carnegie Classification system along with the Carnegie Classification Editions 

2000, 2005, 2010, and 2015.  Appendix A also indicates how each Carnegie edition maps to my 

prestige measurement. 

4.2 Sample Selection Process 

 I begin my sample by selecting all U.S. universities that have a prestige rank of at least 2 

in the Carnegie 2015 edition, meaning that in 2015 the university is at least a “Special Focus 

Four-Year” institution.  Once selected, I obtain previous Carnegie rankings for each university 

back to the 2000 edition.  While earlier editions of the Carnegie Classification are available, I do 

not include them in my sample because of the classification changes described earlier that 

occurred beginning in the 2000 edition.  I merged these institutions with financial and 

institutional data from the Integrated Postsecondary Education Data System (IPEDS) maintained 

by the National Center for Education Statistics (NCES).  NCES conducts annual surveys and 

gathers information from every college, university, and technical/vocational institution that are 

eligible to participate in federal student financial aid programs as required by the Higher 

Education Act of 1965.13  At the time of data gathering for this study, the IPEDS database 

included years up to 2013.   

The IPEDS data includes all the financial variables required for Equation 1 and all but 

two of the variables used for Equations 2 and 3.  Two final variable needed for Equations 2 and 3 

are the faculty research output and the university federal rank based the amount of federal 

research dollars received and expended.  Research output is measured by the annual publication 

                                                           
13 For more information about IPEDS and NCES, see their website at http://nces.ed.gov  

http://nces.ed.gov/
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counts of a university which were obtained from the Thomson Reuters InCites database.  The 

InCites database uses data from seven indices of the Thomson Reuters Web of Science Core 

Collection for its publication counts.  These seven indices represent more than 12,000 journals, 

12,000 annual conferences, and 53,000 scholarly books.  In addition, these indices represent all 

published areas of the sciences, social sciences, and humanities.14  University rankings based on 

the amount of federal funds received are obtained from the Higher Education Research and 

Development (HERD) survey.  The HERD survey is produced annually by the National Center 

for Science and Engineering Statistics (NCSES) which is a department of the National Science 

Foundation (NSF).  Appendix B contains detailed definitions and sources for all variables used 

in this study.   

For a university to be included in my sample I required that institutions have tuition 

revenues and research expenditures in a given year.  However, there were no limitations on the 

institution to report other specific sources of revenue and missing values are assumed to be zero.  

For example, grants and contracts revenue comprises federal grant revenues, state grant 

revenues, and local grant revenues.  A single institution may report a value for both federal and 

state grant revenues but not for local grant revenues (i.e. they did not receive any local grants).  

Therefore, I allow for missing revenue values to be equal to zero when calculating total “Grants 

& Contracts” revenue.  The same methodology applies to the remaining revenues sources except 

for tuition revenue.  Universities were also required to have values for all variables used in 

Equation 2 with some minor adjustments for a few variables as described below. 

                                                           
14 Thomson Reuters. 2015. Web of Science Core Collection Content http://ipscience-

help.thomsonreuters.com/inCites2Live/indicatorsGroup/aboutHandbook/content/woscore.html accessed on 

9/23/2016 

http://ipscience-help.thomsonreuters.com/inCites2Live/indicatorsGroup/aboutHandbook/content/woscore.html
http://ipscience-help.thomsonreuters.com/inCites2Live/indicatorsGroup/aboutHandbook/content/woscore.html
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In the collection of faculty data, IPEDS does not require institutions to report faculty 

counts each year, only every other year is required, but some institutions voluntarily report 

faculty counts every year while others do not.  Faculty counts should not dramatically change 

from year to year and to reduce the removal of observations due to missing data, I interpolate 

missing years for faculty counts for those institutions who only report every other year.  To 

obtain a single SAT score for each institution, I calculate the midpoint between the reported SAT 

25th and 75th percentile scores in the IPEDS database.  SAT-ACT concordance tables were used 

to convert composite ACT scores into SAT scores for those institutions that did not report SAT 

scores in the IPEDS database.15  Finally, institutions are allowed to have years with zero 

publications as long as they are included in the Thomson Reuters InCites database.  I excluded 

institutions that could not be found in the InCites database.   

My sample selection process is depicted in Table 1 Panel A and my final sample consists 

of 413 unique universities with 4,732 university years.  Of these, 339 unique universities with 

2,586 university years were included in the HERD survey.  Panel B of Table 1 shows the 

breakout of university prestige ranking by year. 

4.3 Descriptive Statistics 

Table 2 Panel A contains descriptive statistics for ResExp and its component of Disc 

ResExp (u).  Panel B reports descriptive statistics for the remaining independent variables used in 

Equation 1.  The sample mean of ResExp is $5,357.048 per student FTE or $73.9 million and is 

comparable to prior research (see Volkwein and Sweitzer 2006; Leslie et al. 2012).   

                                                           
15 The College Board is a not-for-profit institution that administers the SAT exam.  The College Board also produces 

SAT-ACT concordance tables based on the scores of students who have taken both exams within a certain time 

frame.  Historical concordance tables can be obtained from the College Board website (accessed 9/27/2016): 

https://research.collegeboard.org/programs/sat/data/concordance.  

https://research.collegeboard.org/programs/sat/data/concordance
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Table 2 Panel C shows the descriptive statistics for the remaining variables used in 

Equations 2 and 3.  The average Prestige ranking for my sample is 5.8 indicating that the 

majority of my sample universities are classified as “Master’s Colleges & Universities: Larger 

Programs” or better.  About 28% of my sample universities are private institutions and 10.6% 

have a hospital associated with the university.  The descriptive statistics for variables used in 

Equation 2 are also similar to prior research (see Volkwein and Sweitzer 2006).  To limit the 

effect of any outliers, all variables are winsorized at the 1st and 99th percentiles. 

Tables 3 and 4 provide pairwise Pearson correlation coefficients for variables used in 

Equations 1 and 2.  As expected and consistent with prior studies (Leslie et al. 2012), most of the 

variables in Equation 1 are significantly and highly positively correlated with each other, with 

the exception of Appr.  The largest correlation is that of ResExp and Grnts at 0.965 which is 

reasonable given that most grants and contracts received by a university are for research 

purposes.  Most of the revenue sources are positively correlated with research expenditures.  This 

provides some initial support that administrators have discretion to expend unrestricted funds for 

research purposes, otherwise research expenditures should not necessarily be correlated with 

auxiliary sales revenue for instance.  Most of the variables in Equation 2 are positively correlated 

with each other and especially with Prestige.  This is expected since these variables should have 

a positive impact on university prestige, with the exception of S/F which should be negatively 

correlated indicating that smaller student/faculty ratios is associated with higher university 

prestige. 

4.4 Discretionary Research Expenditures 

 In order to estimate Disc ResExp (u), I estimate Equation 1 as an OLS regression with 

fixed effects for both year and university and standard errors are clustered at the university level.  
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The results of this regression are shown in Table 5.  For comparability to prior research, Column 

1 of Table 5 presents Equation 1 without the time trend for each revenue source.  Column 2 

presents the full model of Equation 1 including the time trends for each revenue source.  These 

results are consistent both in magnitude and significance with those reported by Leslie et al. 

(2012).  My discretionary research expenditures are the residuals from the regression presented 

in Column 2 of Table 5.  As noted above, the variables used in Equation 1 are almost all 

significantly positively correlated with each other which presents a concern that multicollinearity 

may be an issue within the regression estimates.  The effects of multicollinearity include 

inflating each variable’s standard error which impacts the significance of the effect.  However, 

multicollinearity should not affect the residuals of the regression and the purpose of this paper is 

not to evaluate the effects of revenue sources on research expenditures but to predict 

discretionary research expenditures as the residual.  In addition to estimating Disc ResExp (u), I 

also calculate Nondis ResExp by taking the difference between ResExp and Disc ResExp (u).  

Descriptive statistics for Disc ResExp (u) and correlations for Disc ResExp (u) and Nondis 

ResExp are included in Tables 2 and 4 respectively. 
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CHAPTER FIVE 

RESULTS 

5.1 Test of H1 

To empirically test whether discretionary research expenditures affect university prestige, 

I estimate Equation 2 as an ordered logistic regression.  Year fixed effects are included and 

standard errors are clustered by university.  The number of observations is less for Equation 2 

because the independent variables are for time t-1 and thus the first year that an institution enters 

my sample period is lost.  I begin by estimating Equation 2 without including research 

expenditures as shown in Table 6 column 1.  The results in column 1 are all in the predicted 

direction, with the exception of SAT, and are comparable to results reported by Volkwein and 

Sweitzer (2006).  The results for SAT are surprising because the direction of the coefficient is 

opposite from what is expected and is highly significant at the 1% level in the opposite direction.  

Further investigation of my sample reveals that the average SAT score for institutions with 

prestige of 2 are significantly higher than the average SAT score for other prestige rankings.  

Prestige ranking 2 includes institutions classified as “Special Focus Four-Year” institutions with 

various specialties including medical schools, engineering schools, and law schools.  It is not 

surprising that these types of institutions that attract a specific type of student for a specific field 

have higher average SAT scores than larger general type institutions that attract all types of 

students with a wider range of SAT scores.  I estimated Equation 2 for only those institutions 

with a prestige rank > 2 (see supplemental analysis section 6.4) and SAT had a coefficient in the 

expected direction for two of the three models but was not significant in any of the models as 

shown in Table 11 Panel B.   
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In Table 6 column 2, I add ResExp to evaluate the effect that total research expenditures 

have on university prestige.  The coefficient of ResExp is positive and significant at the 10% 

level.  In column 3, I break out research expenditures into Disc ResExp (u) and Nondis ResExp.  

The magnitude of the effect of Disc ResExp (u) is eight times that of Nondis ResExp and is more 

than double the effect of ResExp in column 2 and is more highly significant at the 1% level.  This 

indicates that discretionary research expenditures increases the probability of a university 

subsequently receiving a higher prestige rank.  These results support H1 that discretionary 

research expenditures have a positive effect on university prestige. 

 To further analyze the effects that discretionary research expenditures have on university 

prestige, I create an indicator variable, PosU, which is equal to 1 if Disc ResExp (u) is greater 

than zero.  For discretionary research expenditures to be positive, the regression model in Table 

5 must be underestimating the level of research expenditures of a university as predicted by 

revenue source.  I assume that these universities are using discretion to classify the expenditure 

of unrestricted funds as research expenditures.  Table 7 Panel A presents the ordered logit 

regression of Equation 2 using PosU rather than Disc ResExp (u).  Column 1 reports the results 

using PosU and the remaining control variables while column 2 includes ResExp to control for 

the level of spending by the university in time t-1.  The coefficient for PosU is significant at the 

1% level in both columns and indicates that being a positive discretionary research expenditure 

university in time t-1 increases the probability of receiving higher Prestige rankings in time t.  

Table 7 Panel B reports the marginal effect of PosU for each level of Prestige.  The marginal 

effect of PosU in time t-1 in both columns 1 and 2 reduces the probability of a university having 

Prestige equal to 2, 3, and 4 in time t and increases the probability of a university having 

Prestige equal to 6, 7, and 8 in time t.  Specifically, looking in column 2, the marginal effect of 
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being a positive discretionary research expenditure university increase the probability of 

receiving a Prestige rank of 6, 7, and 8 by 4.9%, 4.5%, and 6.7% respectively, all significant at 

the 1% level. 

5.2 Test of H2 

In order to empirically test whether discretionary research expenditures have an effect on 

the amount of funding received by a university, I estimate Equation 3 as an OLS regression.  

Year fixed effects are included and standard errors are clustered at the university level.  Equation 

3 incorporates the rank level of federal funds received and expended as the dependent variable as 

reported by the HERD survey.  The university receiving and expending the highest amount of 

federal funds in a given year is ranked #1 while the university receiving the lowest amount in a 

given year is ranked approximately #630.16  The predicted directions in Equation 3 are opposite 

those from Equation 2 because lower ranks indicate higher amounts of federal funding.  Column 

1 in Table 8 reports the breakout effects of research expenditures by using Disc ResExp (u) and 

Nondis ResExp.  The coefficients for both Disc ResExp (u) and Nondis ResExp are negative and 

significant at the 5% and 1% levels respectively.  This implies that both Disc ResExp (u) and 

Nondis ResExp have an impact on subsequent federal funding and there is no statistical 

difference in the magnitudes of the coefficients making it difficult to determine if one is more 

impactful than the other.  To further explore the effects of discretionary research expenditures on 

subsequent federal funding I substitute PosU in the model.  Columns 2 and 3 in Table 8 show the 

regressions results of incorporating PosU into the model.  The coefficient of PosU in column 2 is 

negative and significant at the 1% level.  The magnitude of the coefficient implies that a 

university with positive discretionary research expenditures in time t-1 subsequently improves its 

                                                           
16 The actual number of universities ranked in a given year is dependent on the number of universities reporting and 

the amount received. 
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ranking relative to other universities by 25.9 positions.  Column 3 controls for the level of 

research spending of a university by including ResExp in the model and the coefficient on PosU 

remains significant at the 1% level with little reduction in magnitude at 20.4 positions17.  These 

results are consistent with the interpretation that universities with positive discretionary research 

expenditures receive a larger portion of the available federal funds relative to other universities 

in a given year.  Overall, this evidence supports H2 which predicts that discretionary research 

expenditures will subsequently lead to additional sources of university funds. 

 

  

                                                           
17 Results are qualitatively similar when including university fixed effect in the model, however PosU is no longer 
significant.  For 90% of the universities in my sample, PosU is either 1 or 0 for the entire sample period causing 
PosU to be highly correlated with university fixed effects.   
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CHAPTER SIX 

SUPPLEMENTAL ANALYSIS 

6.1 Supplemental Analysis 

 Overall, the main results support both H1 and H2, however, there are some limitations in 

both the data used and the tests performed in the main analysis.  First, the descriptive statistics in 

Table 2 show that many of the financial variables used in Equation 1 are skewed even after 

scaling by student FTE and winsorizing at the 1st and 99th percentiles.  This implies that some of 

the main results are driven by those observations with the highest research expenditures.  

Second, the Carnegie classification schedule that is used to proxy for university prestige are not 

consistent throughout the whole sample period and changes occur only in years 2005 and 2010.  

This limits the ability of the model used to detect the true impact that discretionary research 

expenditures have on university prestige.  Finally, the ordering of the variable Prestige may not 

actually reflect the true prestige of the university.  For instance, many of the special focus 

institutions (Prestige = 2) may be more similar to doctoral institutions (Prestige = 6, 7, or 8) and 

any movement of an institution from special focus to doctoral would exaggerate the main results.  

The following supplemental analyses are provided to help alleviate these concerns. 

6.2 Log Transformation 

 I performed a log transformation by taking the natural log of all the financial variables 

used in Equation 1 except for Oth.  Other is a revenue category that includes all the other 

university revenues that are not included in the other revenue categories.  One of the items 

included in Oth is endowment gains and losses which is the only revenue source reported in 

IPEDS that has negative numbers.  Because of the financial crisis that occurred in the middle of 

my sample period, many universities experience losses in their endowment investments.  As a 
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result, a lot of observations are lost when performing a log transformation on Oth.  To limit the 

loss of these observations I exclude the variable Oth from Equation 1.  Table 9 Panel A shows 

that the log transformation helped to reduce the skewed distribution of these financial variables.  

Table 9 Panel B shows the results of an OLS regression of Equation 1 using the log transformed 

variables with the exception of Oth.  University and year fixed effects are included and standard 

errors are clustered by university.  Similar to Table 5, column 1 excludes the year interaction 

terms with each of the revenue sources while column 2 includes them.  Coefficient signs and 

significance in Table 9 are generally similar to those in Table 5.  Once again, the purpose of this 

paper is not to determine the association between revenue source and research expenditures but 

to obtain the discretionary portion of research expenditures not dictated by revenue source.  The 

discretionary portion of research expenditures, or Disc lnResExp (u), is the residual from the 

model shown in column 2.  I also calculate Nondis lnResExp as the difference between lnResExp 

and Disc lnResExp (u). 

 Table 9 Panel C shows the results of an ordered logit regression of Equation 2 using 

lnResExp, Disc lnResExp (u), and Nondis lnResExp.  Year fixed effects are included and 

standard errors are clustered by university.  Column 1 shows the impact of lnResExp on Prestige 

whereas column 2 shows the breakout of Disc ResExp (u) and Nondis lnResExp.  Similar to the 

results in Table 6, the coefficient for Disc lnResExp (u) in column 2 is positive and significant at 

the 1% level while Nondis lnResExp is not significant.  Column 3 substitutes lnPosU which is an 

indicator variable equal to 1 if Disc lnResExp (u) is positive and is zero otherwise; however, the 

coefficient for lnPosU is not significant.  Overall, these results are consistent with the main 

results and support H1 implying that discretionary research expenditures in time t-1 have a 

positive impact on university prestige in time t. 
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 Table 9 Panel D presents the results of an OLS regression of Equation 3 using Disc 

lnResExp (u), Nondis lnResExp, and lnPosU.  Year fixed effects are included and standard errors 

are clustered by university.  Column 1 shows the breakout of research expenditures by including 

both Disc lnResExp (u) and Nondis lnResExp in the model.  The coefficients for Disc lnResExp 

(u) and Nondis lnResExp are both negative and significant at the 1% level.  This is similar to the 

results shown in Table 8 and implies that both Disc lnResExp (u) and Nondis lnResExp have an 

impact on subsequent federal funding and there is no statistical difference in the magnitude of 

each coefficient.  This makes it difficult to determine if one is more impactful than the other on 

subsequent university funding.  Column 2 incorporates lnPosU into the model which shows a 

coefficient that is negative and significant at the 10% level.  Interpreting the coefficient implies 

that a university that has positive discretionary research expenditures in time t-1 has an average 

increase in the rank level of federal funding in time t by 10 positions relative to other 

universities.  These results are similar to those reported in the main analysis and support H2. 

6.3 Carnegie Classification Changes 

 As discussed in section 4.1, changes to the Carnegie classification that occurred during 

my sample period occurred in years 2005 and 2010.  The classification system from 2000 to 

2005 is not exactly the same as the classification system that was used post 2005.  Because of 

how Prestige is calculated (see Appendix A), the changes in Prestige that occur in 2005 may be 

the result of the expansion of categories rather than the results of spending on research 

expenditures.  However, the classifications used pre- and post- the change in 2010 are much 

more similar and should not impact any changes in Prestige during this time.  Therefore, in an 

attempt to control for the classifications used during this time, I drop observations from before 

2005 and focus on the change in 2010.  Further, because the Carnegie classification system 



34 
 

became more standardized during this period, it is reasonable to assume that university 

administrators anticipated the 2010 change.  If administrators are making discretionary 

accounting choices with research expenditures, they may only attempt to do this in those years 

leading up to the change.  Therefore, I create another indicator variable, RankYr, that is equal to 

1 if the year is 2008 or 2009 and is zero otherwise.  If discretionary research expenditures are 

more impactful in these years leading up to a change then the coefficient of an interaction term 

between discretionary research expenditures and RankYr should be positive. 

 Table 10 Panel A presents the result of an ordered logit regression of Equation 2 using 

only those observations beginning in 2005.  Year fixed effects are included and standard errors 

are clustered by university.  Column 1 incorporates the original Disc ResExp (u) as calculated in 

the main analysis whereas column 2 incorporates Disc lnResExp (u) which is the residual from 

the log transformation model used in section 6.2.  In each column I interact discretionary 

research expenditures with the RankYr indicator variable.  The main effects of Disc ResExp (u) 

and Disc lnResExp (u) are both positive and significant at the 1% level and are consistent with 

the results reported in Table 6 and Table 9 respectively.  Coefficient on the interaction of (u) and 

RankYr is significantly negative in column 1, opposite from predicted, but is positive and not 

significant in column 2.  These results imply that the discretionary research expenditures are not 

necessarily more meaningful in these years or that those preparing the Carnegie classification are 

able to see through the discretionary accounting choice.  The overall effect of discretionary 

research expenditures, the sum of the main effect and the interaction, remains positive and 

significant in both columns 1 and 2 as shown in Table 10 Panel B. 
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6.4 Special Focus Institutions 

 In order to address the possibility that special focus institutions are driving the results in 

the main analysis I exclude all institutions all institutions with Prestige equal to 2.  I estimate 

each equation using only those institutions with Prestige greater than 2.  In addition, it’s 

reasonable to assume that master’s universities (Prestige = 3, 4, and 5) treat research 

expenditures differently than doctoral universities (Prestige = 6, 7, and 8).  Therefore, I also 

estimate each equation for just master’s universities and just doctoral universities.  Table 11 

presents the results of this process using the original financial variables for Equation 1 from the 

main analysis whereas Table 12 presents the results of this process using the log transformed 

financial variables in Equation 1.  Table 11 Panel A and Table 12 Panel A present the results of 

Equation 1 for each group of universities described above.  Discretionary research expenditures 

used in subsequent equations for each group are the residual from the respective regression of 

Equation 1 for that group. 

 Table 11 Panel B presents the ordered logit regression results of Equation 2 for each 

group of universities.  Column 1 is for all universities excluding special focus institutions, 

column 2 incorporates just master’s universities, and column 3 uses only doctoral universities.  

The coefficient for Disc ResExp (u) in column 1 is positive and significant at the 5% level while 

the coefficient for Nondis ResExp is not significant.  This is consistent with the results in the 

main analysis.  However, neither coefficient is significant in column 2 while both are significant 

in column 3.  These results generally support H1 but implies that research expenditures are more 

important for doctoral university prestige than for master’s universities.  Table 11 Panel C 

presents the OLS regression results of Equation 3.  Once again, the results in Column 1 are 

consistent with the main analysis but is not supported in both columns 2 and 3.  The coefficient 
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for PosU is negative and significant at the 1% level in column 1 but is not significant in columns 

2 and 3.  These results do not support H2. 

 Table 12 Panel B presents the ordered logit regression results of Equation 2 for each 

group of universities when discretionary research expenditures were calculated using log 

transformed financial variables.  Similar to Table 11, the coefficient for Disc lnResExp (u) is 

positive and significant at the 1% level while the coefficient for Nondis lnResExp is not 

significant.  However, neither coefficient is significant in column 2 while both are significant in 

column 3.  This is further evidence to support H1 with the caveat that research expenditures are 

more important for doctoral universities than for master’s universities.  Table 12 Panel C reports 

the OLS regressions results of Equation 3.  The coefficient for lnPosU is not significant in any of 

the columns and these results do not support H2.  
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CHAPTER SEVEN 

CONCLUSION 

7.1 Conclusion 

 Annual university rankings have become popular over time with rankings published by 

U.S. News and World Report, Forbes, The Wall Street Journal, and Money Magazine among 

others.  Many of these ranking systems are partly based on the level of expenditures that support 

research endeavors by the university.  This practice provides incentive for university 

administrators to overstate research expenditures in an effort to improve the prestige of the 

institution.  The results of this study are consistent with the interpretation that administrators are 

concerned with institutional prestige and that they make discretionary accounting choices to 

improve the prestige of the institution.  Specifically, my results indicate that for universities in 

my sample, the average partial effects of having positive discretionary research expenditures 

increase the probability of being categorized as a doctoral university with moderate to high 

research activity by 5% to 7% respectively.  In addition, I find that universities with positive 

discretionary research expenditures subsequently increase their level of federal funding relative 

to other universities by an average of 20.4 positions.  These results lead to additional questions 

for future research about whether discretionary accounting choices within higher education have 

credit market implications or impact audit outcomes. 

 The results in this study are limited by an imperfect classification system which limits the 

ability to distinguish the impact that discretionary accounting choices have on the movement 

from one classification category to another.  Changes in the classification system over time make 

it difficult to determine if university changes are due to the new classification definition or 

because of some effort put forth by the university.  In addition, the measurement of discretionary 
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accounting choice is imperfect and these results do not distinguish between changes in 

classifying research expenditures and actual changes in spending towards research activities. 

 This study contributes to the literature by exploring the incentives for opportunistic 

financial reporting in higher education which is an area that has been ignored in the academic 

literature.  This is also the first study to show that administrators have incentive to manage the 

prestige of the university.  These results also show that when modeling university prestige, 

researchers should be careful to control not only for the level of research expenditures of a 

university but for the amount of accounting discretion available to administrators when 

classifying such expenditures.  This study should also be of interest to third party users of 

financial information when preparing university classifications and rankings. 
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TABLES AND FIGURES 

Figure 1 – Example Statement of Revenues, Expenses, and Changes in Net Position from a 

large U.S. Public University 
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Table 1 – Sample Composition 
Panel A – Sample Selection Process  

            Unique 

Institutions 

Institution 

Years 

Institutions with Prestige Rank > = 2  

(Carnegie 2015 Edition) 

2,147  
 

Merge with IPEDS database 2000-2013 1,911  25,036  

Less: Missing Tuition Revenue (11) (249) 

Less: Missing Research Expenditures (934) (13,054) 

Less Equation 2 Control Variables: 
  

Missing Publication Data (528) (5,976) 

Missing SAT Scores (52) (1,495) 

Missing Graduation Rate (2) (42) 

Missing Faculty Count                  -  (3) 

Final Sample 384  4,217  

   

Included in HERD Survey (2005-2013) 339 2,586           

Panel B – Institutional Prestige Rank by Year 

 

Academic 

Year 

Institution Prestige Rank Grand 

Total 0 2 3 4 5 6 7 8 

2002 
 

30 
 

8 119 
 

56 113 326 

2003 
 

32 
 

8 125 
 

56 116 337 

2004 
 

33 
 

9 131 
 

57 116 346 

2005 
 

35 11 27 97 40 44 93 347 

2006 
 

33 11 27 99 40 44 93 347 

2007 
 

36 12 27 99 41 44 93 352 

2008 1 37 11 29 100 40 44 93 355 

2009 1 39 10 31 100 38 44 93 356 

2010 
 

40 13 23 107 44 32 103 362 

2011 
 

40 14 22 108 45 31 103 363 

2012 
 

41 14 22 107 45 30 103 362 

2013 
 

44 14 21 107 46 29 103 364 

Grand Total 2 440 110 254 1,299 379 511 1,222 4,217 
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Table 2 – Descriptive Statistics 

 N Mean Std. Dev. P25 Median P75 

Panel A – Research Expenditures 
ResExp 4,217 5,357.048 9,807.009 188.295 1,098.234 6,468.687 

Disc ResExp (u) 4,217 -0.000 4,573.334 -2,282.501 -1,414.949 822.850 

       

Panel B - Equation 1 Variables 

Tuit 4,217 15,245.439 12,121.021 6,593.596 9,033.607 23,651.631 

Appr 4,217 6,075.261 5,134.747 278.916 5,809.794 8,908.709 

Grnts 4,217 8,087.414 10,769.231 2,195.431 3,954.235 9,114.517 

Gifts 4,217 3,780.661 8,122.054 117.918 610.237 2,781.238 

Aux 4,217 4,349.252 3,202.162 2,064.929 3,624.825 5,702.404 

Oth 4,217 11,813.674 36,806.119 203.680 753.649 4,385.016 

Hosp 4,217 0.106 0.308 0.000 0.000 0.000 

DrSch 4,217 0.501 0.500 0.000 1.000 1.000 

%DrDeg 4,217 0.023 0.033 0.000 0.010 0.038 

       

Panel C - Equations 2 and 3 Variables 

Prestige 4,217 5.775 1.921 5.000 6.000 8.000 

Size 4,217 13,805.338 12,142.977 5,424.391 9,724.233 18,980.000 

S/F 4,217 16.271 5.712 12.179 16.783 20.365 

Sal 4,217 90,453.711 25,989.220 72,476.063 85,226.758 102,470.883 

%FT 4,217 0.891 0.075 0.844 0.909 0.950 

SAT 4,217 1,108.784 149.719 995.000 1,080.500 1,190.000 

Res 4,217 0.793 0.868 0.175 0.415 1.228 

Grad 4,217 0.578 0.195 0.429 0.557 0.716 

End 4,217 4,444.190 18,160.533 53.173 238.840 1,265.686 

Pvt 4,217 0.279 0.448 0.000 0.000 1.000 

       

FedRank 2,586 282.389 200.345 92.000 268.500 442.000 

       
Table Notes: 

This table presents descriptive statistics for all variables used in this study.  Panel A focuses on research expenditures and its 

component of discretionary research expenditures which is calculated as the residual from Equation 1, see Table 5.  Panel B 

reports the remaining variables used in Equation 1.  Panel C reports variables used in Equations 2 and 3.  All variables are 

winsorized at the 1st and 99th percentiles.  Detailed variable definitions are in Appendix B. 
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Table 3 – Pearson Correlations (Equation 1) 

          

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

(1) ResExp --         

(2) Tuit  0.410*** --        

(3) Appr -0.013 -0.624*** --       

(4) Grnts  0.965***  0.317***  0.073*** --      

(5) Gifts  0.716***  0.673*** -0.397***  0.634*** --     

(6) Aux  0.413***  0.609*** -0.176***  0.360***  0.570*** --    

(7) Oth  0.659***  0.420*** -0.178***  0.632***  0.673***  0.406*** --   

(8) Hosp  0.359***  0.120***  0.194***  0.394***  0.145***  0.188***  0.398*** --  

(9) DrSch  0.462***  0.263***  0.114***  0.440***  0.238***  0.225***  0.255***  0.320*** -- 

(10) %DrDeg  0.777***  0.391*** -0.004  0.739***  0.608***  0.435***  0.594***  0.298***  0.625*** 
This table reports the pairwise Pearson correlation coefficients for variables used in Equation 1. All variables are defined in Appendix B.   
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 4 – Pearson Correlations (Equation 2) 
         

 (1) (2) (3) (4) (5) (6) (7) (8) 

(1) Prestige --               

(2) Disc ResExp (u)  0.513*** --       

(3) NonDis ResExp  0.358***  0.761*** --      

(4) Size  0.574***  0.155**  0.110*** --     

(5) S/F -0.330*** -0.554*** -0.505*** -0.035** --    

(6) Sal  0.352***  0.336***  0.266***  0.299*** -0.183*** --   

(7) %FT  0.217***  0.257***  0.283***  0.130*** -0.249***  0.095*** --  

(8) SAT  0.354***  0.641***  0.471***  0.163*** -0.679***  0.483***  0.304*** -- 

(9) Res  0.636***  0.686***  0.586***  0.369*** -0.507***  0.553***  0.319***  0.659*** 

(10) Grad  0.338***  0.535***  0.362***  0.173*** -0.608***  0.487***  0.287***  0.879*** 

(11) End  0.132***  0.460***  0.391*** -0.047*** -0.358***  0.235***  0.160***  0.445*** 

(12) Hosp  0.360***  0.282***  0.254***  0.317*** -0.393***  0.142***  0.156***  0.243*** 

(13) Pvt  0.042***  0.392***  0.195*** -0.259*** -0.563***  0.317*** -0.072***  0.589*** 

         

 (09) (10) (11) (12)     

(10) Grad  0.584*** --       

(11) End  0.343***  0.373*** --      

(12) Hosp  0.326***  0.222***  0.093*** --     

(13) Pvt  0.224***  0.585***  0.340***  0.042***     
This table reports the pairwise Pearson correlation coefficients for variables used in Equation 2.  All variables are defined in Appendix B.   
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 5 – Discretionary Research Expenditures 

 (1) (2) 

 ResExp ResExp 

Tuit        0.0727***         0.0379 

       (0.0242)        (0.0375) 

 Tuit x Year          0.0005 

         (0.0020) 

Appr        0.1271**         0.1736*** 

       (0.0515)        (0.0585) 

 Appr x Year         -0.0024 

         (0.0027) 

Grnts        0.5502***         0.4496*** 

       (0.0921)        (0.0626) 

 Grnts x Year          0.0106** 

         (0.0042) 

Gifts        0.0350**         0.0852** 

       (0.0169)        (0.0412) 

 Gifts x Year         -0.0067 

         (0.0045) 

Aux       -0.0205        -0.0470 

       (0.0472)        (0.0554) 

 Aux x Year          0.0074* 

         (0.0042) 

Oth       -0.0004         0.0053 

       (0.0031)        (0.0084) 

 Oth x Year         -0.0008 

         (0.0007) 

Hosp    -510.2623***    -322.2411* 

    (171.2738)    (188.8352) 

DrSch    -793.2001    -597.8874 

    (529.4420)    (373.2785) 

%DrDeg -3,327.8668 -8,945.0757 

  (7621.0660)  (8165.0805) 

Constant    -510.2815       32.4550 

    (599.1162)    (738.2504) 
   

Univ FE Yes Yes 

Year FE Yes Yes 

Observations 4,217 4,217 

Adjusted R2 0.3980 0.4383 
Table Notes: 

This table presents the OLS regression estimate of Equation 1: 

𝑅𝑒𝑠𝐸𝑥𝑝𝑖𝑡 = 𝛼0 + 𝛼1𝑇𝑢𝑖𝑡𝑖𝑡 + 𝛼2𝐴𝑝𝑝𝑟𝑖𝑡 + 𝛼3𝐺𝑟𝑛𝑡𝑠𝑖𝑡 + 𝛼4𝐺𝑖𝑓𝑡𝑠𝑖𝑡 + 𝛼5𝐴𝑢𝑥𝑖𝑡 + 𝛼6𝑂𝑡ℎ𝑖𝑡
+ 𝛼7𝐻𝑜𝑠𝑝𝑖𝑡 + 𝛼8𝐷𝑟𝑆𝑐ℎ𝑖𝑡 + 𝛼9%𝐷𝑟𝐷𝑒𝑔𝑖𝑡 + 𝑢𝑖𝑡 

Year interaction terms are excluded from column 1 but are included in column 2.  University and Year 

indicator variables are included but coefficient estimates are suppressed.  All variables are defined in 

Appendix B.  Standard errors, in parentheses, are clustered by university.  All p-values are based on two-

tailed t tests. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 6 – University Prestige 
  (1) (2) (3) 

 Prediction Prestige Prestige Prestige 

ResExp +       0.0003*  

       (0.0002)  

Disc ResExp (u) +        0.0008*** 

       (0.0002) 

Nondis ResExp +        0.0000 

       (0.0002) 

Size +      0.0002***      0.0002***      0.0001*** 

      (0.0000)     (0.0000)     (0.0000) 

S/F -     -0.0878***     -0.0231     -0.1156*** 

      (0.0374)     (0.0467)     (0.0427) 

Sal +      0.0000      0.0000      0.0000** 

      (0.0000)     (0.0000)     (0.0000) 

%FT +      0.6405     -0.6393      0.2251 

      (1.4360)     (1.5801)     (1.4240) 

SAT +     -0.0063     -0.0070     -0.0093 

      (0.0022)     (0.0021)     (0.0020) 

Res +      3.4847***      2.3751**      2.1187** 

      (0.8375)     (1.1555)     (1.1144) 

Grad +      1.1919      2.0011**      2.1893** 

      (0.9445)     (0.9260)     (0.9744) 

End +      0.0000     -0.0000     -0.0000 

      (0.0000)     (0.0000)     (0.0000) 

Hosp +      1.2132***      0.7370*      1.4963** 

      (0.4519)     (0.4830)     (0.7784) 

Pvt +      0.4485      0.6459**     -0.5940 

      (0.3610)     (0.3550)     (0.4069) 

     

Year FE  Yes Yes Yes 

     

Observations  3,814 3,814 3,814 

Pseudo R2  0.3612 0.3820 0.4170 
Table Notes: 

This table presents the ordered logit regression estimate of Equation 2: 

𝑃𝑟𝑒𝑠𝑡𝑖𝑔𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝑢𝑖𝑡−1 + 𝛽2𝑆𝑖𝑧𝑒𝑖𝑡−1 + 𝛽3𝑆/𝐹𝑖𝑡−1 + 𝛽4𝑆𝑎𝑙𝑖𝑡−1 + 𝛽5%𝐹𝑇𝑖𝑡−1 + 𝛽6𝑆𝐴𝑇𝑖𝑡−1 + 𝛽7𝑅𝑒𝑠𝑖𝑡−1
+ 𝛽8𝐺𝑟𝑎𝑑𝑖𝑡−1 + 𝛽9𝐸𝑛𝑑𝑖𝑡−1 + 𝛽10𝐻𝑜𝑠𝑝𝑖𝑡−1 + 𝛽11𝑃𝑣𝑡𝑖𝑡−1 + 𝜀𝑖𝑡 

Column 1 presents the effects of the control variables.  Column 2 introduces research expenditures into the 

model.  Column 3 presents a breakout of research expenditures into the discretionary portion and the 

nondiscretionary portion.  Year indicator variables are included but coefficient estimates are suppressed.  

Estimates for each constant level for Prestige are also suppressed.  All variables are defined in Appendix B.  

Standard errors, in parentheses, are clustered by university.  P-values are based on one-tailed t tests for 

directional predictions. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 7 – University Prestige 

Panel A – Positive Discretionary Research Expenditures 

  (1) (2) 

 Prediction Prestige Prestige 

PosU (=1 if u > 0) +  2.2279***  1.7698*** 

 (0.4985) (0.5244) 

ResExp +   0.0002 

   (0.0002) 

Size +  0.0002***  0.0002*** 

  (0.0000) (0.0000) 

S/F - -0.0816** -0.0407 

  (0.0360) (0.0433) 

Sal +  0.0000*  0.0000* 

  (0.0000) (0.0000) 

%FT +  0.2848 -0.4329 

  (1.3886) (1.4895) 

SAT + -0.0071 -0.0074 

  (0.0021) (0.0020) 

Res +  2.5885***  1.9971** 

  (0.8876) (1.1080) 

Grad +  1.7159**  2.1616*** 

  (0.9095) (0.8962) 

End +  0.0000 -0.0000 

  (0.0000) (0.0000) 

Hosp +  1.4811***  1.1027** 

  (0.5780) (0.6296) 

Pvt +  0.1275  0.3271 

  (0.3641) (0.3643) 

    

Year FE  Yes Yes 

    

Observations  3,814 3,814 

Pseudo R2  0.3841 0.3947 
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Table 7 – University Prestige 

Panel B – Marginal Effect of PosU 

  (1) (2) 

  dy/dx(PosU) dy/dx(PosU) 

Prestige    

 = 2  -0.1607*** -0.1263*** 

 = 3  -0.0295*** -0.0234*** 

 = 4  -0.0487*** -0.0378*** 

 = 5   0.0328  0.0261* 

 = 6   0.0606***  0.0489*** 

 = 7   0.0511***  0.0451*** 

 = 8   0.0944***  0.0674*** 

    
Table Notes: 

Panel A presents the ordered logit regression estimate of Equation 2: 

𝑃𝑟𝑒𝑠𝑡𝑖𝑔𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝑢𝑖𝑡−1 + 𝛽2𝑆𝑖𝑧𝑒𝑖𝑡−1 + 𝛽3𝑆/𝐹𝑖𝑡−1 + 𝛽4𝑆𝑎𝑙𝑖𝑡−1 + 𝛽5%𝐹𝑇𝑖𝑡−1 + 𝛽6𝑆𝐴𝑇𝑖𝑡−1
+ 𝛽7𝑅𝑒𝑠𝑖𝑡−1 + 𝛽8𝐺𝑟𝑎𝑑𝑖𝑡−1 + 𝛽9𝐸𝑛𝑑𝑖𝑡−1 + 𝛽10𝐻𝑜𝑠𝑝𝑖𝑡−1 + 𝛽11𝑃𝑣𝑡𝑖𝑡−1 + 𝜀𝑖𝑡 

The independent variable u is an indicator variable equal to 1 if the university has positive discretionary 

research expenditures in time t-1.  Column 2 adds total research expenditures to control for the research 

spending by the university in time t-1.  Year indicator variables are included but coefficient estimates are 

suppressed.  Estimates for each constant level for Prestige are also suppressed.  All variables are defined in 

Appendix B.  Standard errors, in parentheses, are clustered by university.  P-values are based on one-tailed 

t tests for directional predictions. 

Panel B presents the marginal effects of a university being a positive discretionary research expenditure 

university in time t-1 for each level of Prestige in time t. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 8 – Federal Research and Development Funds 

  (1) (2) (3) 

 Prediction FedRank FedRank FedRank 

Disc ResExp (u) -     -0.0025**   

     (0.0013)   

Nondis ResExp -     -0.0019***   

     (0.0007)   

PosU (=1 if u > 0) -    -25.8824***   -20.4136*** 

       (5.8517)     (5.5764) 

ResExp -       -0.0029*** 

        (0.0010) 

Size -     -0.0087***     -0.0087***     -0.0086*** 

      (0.0007)     (0.0007)     (0.0007) 

S/F +      6.4756***      6.9791***      6.0834*** 

      (1.1551)     (1.1317)     (1.1868) 

Sal -      0.0001      0.0002      0.0001 

      (0.0001)     (0.0002)     (0.0001) 

%FT - -151.8109*** -177.9843*** -153.8122*** 

    (49.5208)   (49.2495)   (49.3412) 

SAT -     -0.0605*     -0.0722**     -0.0522 

      (0.0418)     (0.0420)     (0.0418) 

Res -   -52.5549***   -58.6111***   -49.3868*** 

      (7.1098)     (6.8214)     (7.2831) 

Grad -     -6.6194      1.9405      2.6051 

    (36.0373)   (36.0181)   (35.7298) 

End -      0.0001      0.0001      0.0002 

      (0.0000)     (0.0000)     (0.0000) 

Hosp -   -13.6091***   -14.4241***   -13.0737*** 

      (3.8652)     (4.1027)     (3.8952) 

Pvt -      6.1686      0.1686      4.4978 

    (20.9317)   (20.6373)   (19.9748) 

Constant   569.8451***  591.3015***  570.5222*** 

    (66.0833)  (66.2040)   (64.5552) 
     

Year FE  Yes Yes Yes 
     

Observations  2,556 2,556 2,556 

Adjusted R2  0.0637 0.0608 0.0627 
Table Notes: 

This table presents the OLS regression results of Equation 4: 

𝐹𝑒𝑑𝑅𝑎𝑛𝑘𝑖𝑡 = 𝛽0 + 𝛽1𝑢𝑖𝑡−1 + 𝛽2𝑆𝑖𝑧𝑒𝑖𝑡−1 + 𝛽3𝑆/𝐹𝑖𝑡−1 + 𝛽4𝑆𝑎𝑙𝑖𝑡−1 + 𝛽5%𝐹𝑇𝑖𝑡−1 + 𝛽6𝑆𝐴𝑇𝑖𝑡−1 + 𝛽7𝑅𝑒𝑠𝑖𝑡−1
+ 𝛽8𝐺𝑟𝑎𝑑𝑖𝑡−1 + 𝛽9𝐸𝑛𝑑𝑖𝑡−1 + 𝛽10𝐻𝑜𝑠𝑝𝑖𝑡−1 + 𝛽11𝑃𝑣𝑡𝑖𝑡−1 + 𝜀𝑖𝑡 

Column 1 reports the effects of discretionary and nondiscretionary research expenditures in time t-1 on the rank 

level of federal funding in time t.  Column 2 substitutes an indicator variable equal to 1 if a university has 

positive discretionary research expenditures in time t-1.  Column 3 also uses an indicator variable equal to 1 if a 

university has positive discretionary research expenditures and controls for the level of research spending by a 

university in time t-1.  Year indicator variables are included but coefficient estimates are suppressed.  All 

variables are defined in Appendix B.  Standard errors, in parentheses, are clustered at the university level.  P-

values are based on one-tailed t tests for directional predictions, two-tailed otherwise. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 9 – Log Transformation 

Panel A – Descriptive Statistics 

 N Mean Std. Dev. P25 Median P75 
       

lnResExp 4,217 6.876 2.221 5.243 7.002 8.775 

Disc lnResExp (u) 4,217 0.000 1.731 -1.205 0.278 1.510 

lnTuit 4,217 9.354 0.721 8.794 9.109 10.071 

lnAppr 4,217 6.844 3.619 5.634 8.667 9.095 

lnGrnts 4,217 8.407 1.063 7.695 8.283 9.118 

lnGifts 4,217 6.046 2.756 4.778 6.415 7.931 

lnAux 4,217 8.081 0.860 7.633 8.196 8.649 
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Table 9 – Log Transformation 

Panel B – Discretionary Research Expenditures Log Model 

 (1) (2) 

 lnResExp lnResExp 

lnTuit  0.4083***  0.3215** 

 (0.1281) (0.1481) 

 lnTuit x Year   0.0337*** 

  (0.0104) 

lnAppr  0.0184  0.0178 

 (0.0118) (0.0170) 

 lnAppr x Year   0.0007 

  (0.0013) 

lnGrnts  0.3710***  0.4504*** 

 (0.0800) (0.0803) 

 lnGrnts x Year  -0.0044 

  (0.0032) 

lnGifts  0.0232  0.0427* 

 (0.0155) (0.0239) 

 lnGifts x Year  -0.0018 

  (0.0020) 

lnAux  0.1309*  0.1811* 

 (0.0777) (0.0948) 

 lnAux x Year  -0.0067 

  (0.0064) 

Hosp -0.0042  0.0120 

 (0.0342) (0.0324) 

DrSch -0.1334 -0.1138 

 (0.1014) (0.1021) 

%DrDeg -1.0627 -0.5943 

 (1.0333) (1.0533) 

Constant -1.2431 -2.2812 

 (1.5050) (1.5983) 

   

Univ FE Yes Yes 

Year FE Yes Yes 

   

Observations 4,217 4,217 

Adjusted R2 0.0605 0.0778 
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Table 9 – Log Transformation 

Panel C – University Prestige Log Model 

  (1) (2) (3) 

 Prediction Prestige Prestige Prestige 

lnResExp +  0.3418***   0.2703*** 

  (0.0976)  (0.0927) 

Disc lnResExp (u) +   0.3551***  

   (0.0910)  

Nondis lnResExp +   0.1601  

   (0.4741)  

lnPosU (=1 if u > 0) +    0.3961 

    (0.3581) 

Size +  0.0001***  0.0001***  0.0001*** 

  (0.0000) (0.0000) (0.0000) 

S/F - -0.0419 -0.0505* -0.0426 

  (0.0347) (0.0382) (0.0345) 

Sal +  0.0000  0.0000  0.0000 

  (0.0000) (0.0000) (0.0000) 

%FT + -1.3199 -1.2321 -1.4029 

  (1.3795) (1.3976) (1.3676) 

SAT + -0.0068*** -0.0068*** -0.0066*** 

  (0.0021) (0.0021) (0.0022) 

Res +  2.8801***  2.9242***  2.8081*** 

  (0.8721) (0.9145) (0.8876) 

Grad +  1.8756**  1.9516**  1.9315** 

  (0.9248) (0.9278) (0.9157) 

End +  0.0000  0.0000  0.0000 

  (0.0000) (0.0000) (0.0000) 

Hosp +  1.2428***  1.2741***  1.2466*** 

  (0.4376) (0.4526) (0.4363) 

Pvt +  0.3789  0.4096  0.3873 

  (0.3621) (0.3654) (0.3591) 

     

Year FE  Yes Yes Yes 

     

Observations  3,814 3,814 3,814 

Pseudo R2  0.3720 0.3721 0.3728 
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Table 9 – Log Transformation 

Panel D – Federal R&D Funds Log Model 

  (1) (2) 

 Prediction FedRank FedRank 

Disc lnResExp (u) -   -39.4807***  

      (9.1718)  

NonDis lnResExp -   -59.5782***  

    (15.1145)  

lnResExp -   -40.4955*** 

      (8.8385) 

lnPosU (=1 if u > 0) -   -10.0279* 

      (7.0819) 

Size -     -0.0073***    -0.0072*** 

      (0.0008)    (0.0007) 

S/F +      3.6471***     4.0862*** 

      (1.4236)    (1.2661) 

Sal -      0.0002*     0.0001 

      (0.0001)    (0.0001) 

%FT -   -46.0352  -54.7807 

    (46.4780)  (49.7009) 

SAT -     -0.0364    -0.0383 

      (0.0389)    (0.0391) 

Res -   -37.1903***  -39.5056*** 

      (8.2890)    (8.4649) 

Grad -    20.8720   14.3306 

    (32.7539)  (32.1226) 

End -      0.0001***     0.0001*** 

      (0.0000)    (0.0000) 

Hosp -     -8.7626***    -9.3562*** 

      (3.1881)    (3.1325) 

Pvt -     19.4655   12.4991 

     (15.9198)  (16.2068) 

Constant    842.7603*** 727.5834*** 

  (127.3454)  (70.9453) 

    

Year FE  Yes Yes 

    

Observations  2,556 2,556 

Adjusted R2  0.0890 0.0865 
Table Notes: 

Panel A shows descriptive statistics for the log transformation of variables used in Equation 1.  

Discretionary Research Expenditures represent the residuals from Panel B Column 2.   

Panel B reports the OLS regression estimates of Equation 1.  Year interaction terms are excluded 

from column 1 but are included in column 2.  University and year indicator variables are included 

but coefficient estimates are suppressed.   

Panel C reports the ordered logistic regression estimates for Equation 2.  Column 1 reports results 

using total lnResExp as an independent variable.  Column 2 breaks lnResExp into the discretionary 

portion and the nondiscretionary portion.  Column 3 substitutes an indicator variable equal to 1 if 



57 
 

discretionary research expenditures are positive, 0 otherwise.  Year indicator variables are included 

but coefficient estimates are suppressed.  Estimates for each constant level of Prestige are also 

suppressed. 

Panel D reports the OLS regression estimates of Equation 4.  Column 1 presents a breakout of 

lnResExp in the discretionary portion and the nondiscretionary portion.  Column 2 substitutes an 

indicator variable equal to 1 if discretionary lnResExp is positive, and is 0 otherwise. Year indicator 

variables are included but coefficient estimates are suppressed. 

All variable definitions can be found in Appendix B.  All standard errors, in parentheses, have been 

clustered at the university level.  All p-values are based on one-tailed t tests for directional 

predictions, two-tailed otherwise 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 10 – Carnegie Classification Change 

Panel A – University Prestige 2010 Change 

  (1) (2) 

 Prediction Prestige Prestige 

Disc ResExp (u) +  0.0008***  

  (0.0003)  

Disc lnResExp (u) +   0.3551*** 

   (0.1010) 

RankYr +/- -0.8167*** -0.2417* 

  (0.1690) (0.1462) 

 (u) x RankYr + -0.0001***  0.0146 

  (0.0000) (0.0301) 

NonDis ResExp +  0.0001  

  (0.0002)  

NonDis lnResExp +   0.2135 

   (0.5060) 

Size +  0.0001***  0.0001*** 

  (0.0000) (0.0000) 

S/F - -0.1221*** -0.0512 

  (0.0490) (0.0414) 

Sal +  0.0000**  0.0000 

  (0.0000) (0.0000) 

%FT +  0.4164 -1.0891 

  (1.5368) (1.4718) 

SAT + -0.0090*** -0.0066*** 

  (0.0020) (0.0022) 

Res +  2.3818**  3.1097*** 

  (1.1585) (0.9421) 

Grad +  2.1156**  1.8584** 

  (1.0140) (0.9753) 

End + -0.0000**  0.0000 

  (0.0000) (0.0000) 

Hosp +  1.2875*  1.1533*** 

  (0.8450) (0.4910) 

Pvt + -0.6971*  0.3570 

  (0.4659) (0.3859) 

    

Year FE  Yes Yes 

    

Observations  3,153 3,153 

Pseudo R2  0.4258 0.3781 
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Table 10 – Carnegie Classification Change 

Panel B – Test of Discretionary Research Expenditures 

u + (u x RankYr)  0.0007 0.3697 

 Test: u + (u x RankYr) = 0 

  χ2 

  

5.89 

 

13.61 

  Prob > χ2  0.0152 0.0002 

    
Table Notes: 

Panel A reports the ordered logit regression results for Equation 2 for observations beginning in 

the year 2005 to the end of the sample period.  RankYr is an indicator variable equal to 1 if the 

year is 2007 or 2008 and 0 otherwise.  Column 1 presents the results using the research 

expenditures as defined in Appendix B.  Column 2 presents results using the log transformation 

of research expenditures.  Year indicator variables are included but coefficient estimates are 

suppressed.  Estimates of each constant level of Prestige are also suppressed.  All other variables 

are defined in Appendix B.  Standard errors, in parentheses, are clustered at the university level.  

All p-values are based on one-tailed t tests for directional predictions, two-tailed otherwise. 

Panel B reports the test results of the sum of coefficients for discretionary research expenditures 

and the interaction of discretionary research expenditures and RankYr. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 11 – Exclude Special Focus Institutions 

Panel A – Discretionary Research Expenditures 

 (1) (2) (3) 

 ResExp 
(Prestige > 2) 

ResExp 
(2 < Prestige <6) 

ResExp 
(Prestige > 5) 

Tuit         0.0453           0.0413         0.0969 

        (0.0394)          (0.0481)        (0.0640) 

 Tuit x Year         0.0005           0.0053        -0.0017 

        (0.0021)          (0.0034)        (0.0031) 

Appr         0.1840***           0.1022*         0.1703*** 

        (0.0695)          (0.0543)        (0.0593) 

 Appr x Year        -0.0025          -0.0049        -0.0057* 

        (0.0029)          (0.0043)        (0.0029) 

Grnts         0.4586***           0.2784**         0.4522*** 

        (0.0597)          (0.1296)        (0.0669) 

 Grnts x Year         0.0110**           0.0501**         0.0057* 

        (0.0052)          (0.0192)        (0.0032) 

Gifts         0.0959*           0.1609         0.0674 

        (0.0564)          (0.1262)        (0.0499) 

 Gifts x Year        -0.0082          -0.0208        -0.0044 

        (0.0063)          (0.0142)        (0.0054) 

Aux        -0.0452          -0.0525        -0.1002 

        (0.0635)          (0.1198)        (0.0767) 

 Aux x Year         0.0086           0.0067         0.0147** 

        (0.0054)          (0.0071)        (0.0061) 

Oth         0.0051           0.1095*         0.0028 

        (0.0084)          (0.0642)        (0.0086) 

 Oth x Year        -0.0007          -0.0094*        -0.0004 

        (0.0007)          (0.0054)        (0.0006) 

Hosp    -331.7610*        -23.2437    -489.5216** 

    (193.3491)      (364.8298)    (192.1201) 

DrSch    -598.8398   

    (381.4560)   

%DrDeg -9,783.4967 -33,165.6935 -3,112.2459 

 (7,906.8400) (24,075.1950) (4,870.1422) 

Constant       42.6859   -1,692.6595**  1,203.2938 

   (803.6963)      (738.6768) (1,225.3500) 

    

Year FE Yes Yes Yes 

Univ FE Yes Yes Yes 

    

Observations 3,775 1,663 2,112 

Adjusted R2 0.4507 0.5052 0.4270 
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Table 11 – Exclude Special Focus Institutions 

Panel B – University Prestige 

  (1) (2) (3) 

 Prediction Prestige Prestige Prestige 
  (Prestige > 2) (2 < Prestige < 6) (Prestige > 5) 

Disc ResExp (u) +  0.0005**  0.0000  0.0003** 

  (0.0003) (0.0001) (0.0001) 

Nondis ResExp + -0.0000 -0.0000  0.0003*** 

  (0.0002) (0.0000) (0.0001) 

Size +  0.0002***  0.0007***  0.0002*** 

  (0.0000) (0.0001) (0.0000) 

S/F - -0.2230*** -0.2516*** -0.0463 

  (0.0545) (0.0627) (0.0597) 

Sal +  0.0000***  0.0000** -0.0000* 

  (0.0000) (0.0000) (0.0000) 

%FT +  4.6705*** -0.5505  4.5018** 

  (1.5486) (2.7388) (2.5838) 

SAT + -0.0023  0.0003  0.0018 

  (0.0022) (0.0030) (0.0035) 

Res +  2.2419** -0.4152  3.1377*** 

  (1.2434) (0.3723) (0.8170) 

Grad + -0.4096 -2.2534  1.5320 

  (1.0935) (1.8154) (2.1964) 

End +  0.0000 -0.0002***  0.0000** 

  (0.0000) (0.0001) (0.0000) 

Hosp +  0.6975 -2.1513**  0.6059* 

  (0.6121) (1.1546) (0.4499) 

Pvt +  0.0221  1.2573**  0.0009 

  (0.4261) (0.5713) (0.7655) 

     

Year FE  Yes Yes Yes 

     

Observations  3,419 1,489 1,930 

Pseudo R2  0.4786 0.2980 0.6634 
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Table 11 – Exclude Special Focus Institutions 

Panel C – Federal R&D Funds 

  (1) (2) (3) 

 Prediction FedRank FedRank FedRank 

  (Prestige > 2) (2 < Prestige < 6) (Prestige > 5) 

PosU (=1 if u > 0) -   -17.3391***      6.6375    -1.4735 

      (5.8986)     (9.3888)    (2.3863) 

ResExp -     -0.0037***     -0.0027***    -0.0035*** 

      (0.0011)     (0.0012)    (0.0007) 

Size -     -0.0057***     -0.0156***    -0.0020*** 

      (0.0018)     (0.0015)    (0.0007) 

S/F +      1.8789***      9.0339***     0.3453 

      (0.7026)     (2.7544)    (0.3379) 

Sal -     -0.0001     -0.0006*     0.0000 

      (0.0001)     (0.0004)    (0.0001) 

%FT - -153.8798*** -312.4570***  -59.7896** 

    (50.5789)   (95.2546)  (29.6929) 

SAT -     -0.1709***     -0.0891    -0.1298*** 

      (0.0486)     (0.0796)    (0.0379) 

Res -   -26.3046**   -36.7332*  -11.0242** 

    (11.7131)   (28.0289)    (5.2751) 

Grad -   -50.0929    75.5494  -69.6280* 

    (46.2938)   (60.7861)  (45.6614) 

End -      0.0000**     -0.0004     0.0000** 

      (0.0000)     (0.0004)    (0.0000) 

Hosp -   -14.8315***   -48.1108***    -8.5447*** 

      (4.2663)   (17.2803)    (2.1239) 

Pvt -      8.2810   -16.6881   98.5796*** 

    (25.5666)   (40.7595)  (22.0565) 

Constant   761.0092***  788.3043*** 464.6306*** 

    (68.7187) (124.7787)  (47.4713) 
     

Year FE  Yes Yes Yes 
     

Observations  2,347 845 1,502 

Adjusted R2  0.0412 0.1319 0.0092 
Table Notes: 

This table presents the results of all equations excluding special focus institutions.  Column 1 

includes all institutions with Prestige >2.  Column 2 includes only Master’s Universities with 

2<Prestige<6. Column 3 includes only Doctoral Universities with Prestige>5. 

Panel A presents the OLS regression estimates of Equation 1.  The residual from each column 

represents the discretionary research expenditures for the respective group. 

Panel B presents the ordered logit regression estimates of Equation 2. Estimates for each constant 

level of Prestige have been suppressed. 

Panel C presents the OLS regression estimates of Equation 3. 

University and Year fixed effects included when indicated but coefficient estimates have been 

suppressed.  All standard errors, in parentheses, are clustered by university.  All p-values are based on 

one-tailed t tests for directional predictions, two-tailed otherwise. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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Table 12 – Log Transformation Exclude Special Focus Institutions 

Panel A – Discretionary Research Expenditures Log Model 

 (1) (2) (3) 

 lnResExp lnResExp lnResExp 

 (Prestige > 2) (2 < Prestige < 6) (Prestige > 5) 

lnTuit  0.3882**  0.4658*  0.1443 

 (0.1543) (0.2627) (0.1520) 

 lnTuit x Year  0.0257**  0.0298  0.0120 

 (0.0107) (0.0203) (0.0093) 

lnAppr  0.0237  0.0023  0.0173 

 (0.0170) (0.0553) (0.0166) 

 lnAppr x Year -0.0004  0.0003 -0.0002 

 (0.0014) (0.0053) (0.0012) 

lnGrnts  0.4828***  0.4598***  0.6012*** 

 (0.0951) (0.1763) (0.0933) 

 lnGrnts x Year -0.0064* -0.0135 -0.0118*** 

 (0.0038) (0.0139) (0.0040) 

lnGifts  0.0321  0.0598  0.0179 

 (0.0246) (0.0404) (0.0247) 

 lnGifts x Year -0.0009 -0.0041  0.0019 

 (0.0021) (0.0038) (0.0015) 

lnAux  0.1187  0.2615 -0.0179 

 (0.0910) (0.1773) (0.0389) 

 lnAux x Year -0.0078 -0.0188  0.0030 

 (0.0068) (0.0118) (0.0053) 

Hosp  0.0038  0.2197 -0.0218 

 (0.0320) (0.2490) (0.0225) 

DrSch -0.1348   

 (0.1060)   

%DrDeg -1.1890 -1.0629 -1.5542 

 (1.0897) (4.1005) (0.9628) 

Constant -2.2259 -4.8177**  1.4534 

 (1.5763) (2.4323) (1.8289) 

    

Year FE Yes Yes Yes 

Univ FE Yes Yes Yes 

    

Observations 3,775 1,663 2,112 

Adjusted R2 0.0834 0.0639 0.2031 
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Table 12 – Log Transformation Exclude Special Focus Institutions 

Panel B – University Prestige Log Model 

  (1) (2) (3) 

 Prediction Prestige Prestige Prestige 
  (Prestige > 2) (2 < Prestige < 6) (Prestige > 5) 

Disc lnResExp (u) +  0.5050***  0.0866  0.5185** 

  (0.1252) (0.1413) (0.2935) 

Nondis lnResExp + -0.5513 -0.7297  2.6187*** 

  (0.5145) (0.7600) (1.0583) 

Size +  0.0002***  0.0006***  0.0002*** 

  (0.0000) (0.0001) (0.0001) 

S/F - -0.1814*** -0.2790***  0.0093 

  (0.0431) (0.0701) (0.0584) 

Sal +  0.0000**  0.0000** -0.0000** 

  (0.0000) (0.0000) (0.0000) 

%FT +  3.3462*** -0.3476  2.1026 

  (1.4395) (2.6644) (2.8332) 

SAT + -0.0012 -0.0002  0.0034 

  (0.0023) (0.0029) (0.0030) 

Res +  2.4553** -0.4197*  2.6639*** 

  (1.0830) (0.3087) (0.9200) 

Grad +  0.2161 -1.8369  1.7831 

  (1.1111) (1.8001) (2.1111) 

End +  0.0000*** -0.0002***  0.0000*** 

  (0.0000) (0.0001) (0.0000) 

Hosp +  0.3702 -1.9418**  0.5752 

  (0.4057) (1.1150) (0.4547) 

Pvt +  1.0437***  1.6724*** -0.0036 

  (0.3813) (0.6930) (0.7774) 

     

Year FE  Yes Yes Yes 

     

Observations  3,419 1,489 1,930 

Pseudo R2  0.4699 0.3013 0.6667 

 

  



65 
 

Table 12 – Log Transformation Exclude Special Focus Institutions 

Panel C – Federal R&D Funds Log Model 

  (1) (2) (3) 

 Prediction FedRank FedRank FedRank 
  (Prestige > 2) (2 < Prestige < 6) (Prestige > 5) 

lnPosU (=1 if u > 0) -    -4.7233   -10.2332    -5.4954 

     (9.4382)   (11.6198)    (6.6531) 

lnResExp -  -46.4627***   -32.5856***  -51.1016*** 

     (9.1530)   (10.7343)  (10.2615) 

Size -    -0.0046***     -0.0153***    -0.0020*** 

     (0.0015)     (0.0014)    (0.0008) 

S/F +     1.2151**      6.9385***     0.0710 

     (0.6323)     (2.7647)    (0.3113) 

Sal -    -0.0000     -0.0005*     0.0001 

     (0.0001)     (0.0004)    (0.0001) 

%FT -  -66.7999* -196.5515**  -10.0192 

   (50.1927)   (97.7484)  (33.0341) 

SAT -    -0.1386***     -0.0561    -0.1198*** 

     (0.0494)     (0.0767)    (0.0433) 

Res -  -22.1829***   -28.3850    -8.2725** 

     (9.4786)   (22.6358)    (3.8680) 

Grad -  -23.2705    63.3110  -38.7866 

   (39.9178)   (59.2765)  (37.5612) 

End -     0.0000***     -0.0005     0.0000*** 

     (0.0000)     (0.0005)    (0.0000) 

Hosp -  -12.0259***   -41.7305***    -7.5349*** 

     (3.7892)   (12.6617)    (2.0653) 

Pvt -   21.7796      3.6424   70.6449*** 

   (21.4969)   (36.4174)  (17.1922) 

Constant  913.3504***  868.0966*** 790.8272*** 

   (61.9865) (123.0192)  (58.3499) 
     

Year FE  Yes Yes Yes 
     

Observations  2,347 845 1,502 

Adjusted R2  0.0588 0.1260 0.0674 
Table Notes: 

This table presents the results of all equations excluding special focus institutions.  Column 1 includes 

all institutions with Prestige >2.  Column 2 includes only Master’s Universities with 2<Prestige<6. 

Column 3 includes only Doctoral Universities with Prestige>5.  All financial variables used for 

Equation 1 are based on the log transformation of the variable. 

Panel A presents the OLS regression estimates of Equation 1.  The residual from each column 

represents the discretionary research expenditures for the respective group. 

Panel B presents the ordered logit regression estimates of Equation 2. Estimates for each constant level 

of Prestige have been suppressed. 

Panel C presents the OLS regression estimates of Equation 3. 

University and Year fixed effects included when indicated but coefficient estimates have been 

suppressed.  All standard errors, in parentheses, are clustered by university.  All p-values are based on 

one-tailed t tests for directional predictions, two-tailed otherwise. 
* p < 0.10, ** p < 0.05, *** p < 0.01 
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APPENDIX A 

THE CARENEGIE CLASSIFICATION OF INSTITUTIONS OF HIGHER EDUCATION 

(CCIHE) 

 The following history and definitions are taken from The Carnegie Classification of 

Institutions of Higher Education (n.d.). 

 

History of the Carnegie Basic Classification 
 The Basic Classification is an update of the traditional classification framework 

developed by the Carnegie Commission on Higher Education in 1970 to support its research 

program.  The Basic Classification was published for use in 1973, and subsequently updated in 

1976, 1987, 1994, 2000, 2005, 2010, and 2015.  The 2005 edition involved some significant 

changes from the previous releases by dividing Associate’s colleges into subcategories and using 

a multi-measure research index to classify doctorate-granting institutions.  The 2010 update 

retained the same classification structure as the 2005 edition.  In the 2015 update, the Associate’s 

Categories were substantially redefined and the categories of the Research Doctoral Universities 

changed (but not the calculation methodology).   

 

Note: The “shorthand” labels for the Doctoral Universities and Master’s Colleges and 

Universities were restored in the 2015 update to numeric sequences (R1, R2, R3, and M1, M2, 

M3) to denote that each one is based on differences in quantitative levels.  For doctoral 

universities, the levels are based on a research activity index and for master’s colleges and 

universities it is based on number of degrees conferred. 

 

Definitions 

 

Doctoral Universities 

 Institutions were included in these categories if they awarded at least 20 

research/scholarship doctorates in 2013-14.  Professional practice doctoral degrees (J.D., M.D., 

Pharm.D., Aud.D., DNP, etc.) were not counted for the purpose of this criterion.  These 

categories were limited to institutions that were not identified as Tribal Colleges or Special 

Focus Institutions. 

 

 Doctoral universities were assigned to one of three categories based on a measure of 

research activity.  The research activity scale includes the following correlates of research 

activity: research & development (R&D) expenditures in science and engineering; R&D 

expenditures in non-S&E fields; S&E research staff (postdoctoral appointees and other non-

faculty research staff with doctorates); doctoral conferrals in humanities fields, in social science 

fields, in STEM (science, technology, engineering, and mathematics) fields, and in other fields 

(e.g. business, education, public policy, social work).  These data were statistically combined 

using principle components analysis to create two indices of research activity reflecting the total 

variation across these measures (based on the first principle component in each analysis). 

 

 One index represents the aggregate level of research activity, and the other captures per-

capita research activity using the expenditure and staffing measures divided by the number of 
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full-time faculty within the assistant, associate, and full professor ranks.  The values on each 

index were then used to locate each institution on a two-dimensional graph.  We calculated each 

institution’s distance from a common reference point, and then used the results to assign 

institutions to one of three groups based on their distance from the reference point.  Thus the 

aggregate and per-capita indices were considered equally, such that institutions that were very 

high on either index were assigned to the “highest research activity” group, while institutions 

that were high on at least one (but very high on neither) were assigned to the “higher research 

activity” group.  Remaining institutions and those not represented in the National Science 

Foundation data collections were assigned to the “moderate research activity” category.  Before 

conducting the analysis, raw data were converted to rank scores to reduce the influence of 

outliers and to improve discrimination at the lower end of the distributions where many 

institutions were clustered. 

 

Master’s Colleges and Universities 

 Institutions were included in these categories if they awarded at least 50 master's degrees 

in 2013-14, but fewer than 20 research doctorates (as defined above). Some institutions with 

smaller master's programs were also included (see below). These categories were limited to 

institutions that were not identified as Tribal Colleges or Special Focus Institutions. 

 

Master's program size was based on the number of master's degrees awarded in 2013-14. 

Those awarding at least 200 degrees were included among larger programs; those awarding 100–

199 were included among medium programs; and those awarding 50–99 were included among 

smaller programs. The smaller programs group also includes institutions that awarded fewer than 

50 master's degrees if (a) their Enrollment Profile classification is Exclusively 

Graduate/Professional or (b) their Enrollment Profile classification is Majority 

Graduate/Professional and they awarded more graduate/professional degrees than undergraduate 

degrees. 

 

Baccalaureate Colleges 

 Institutions were included in these categories if bachelor's degrees accounted for at least 

50 percent of all degrees awarded and they awarded fewer than 50 master's degrees (2013-14 

degree conferrals). In addition, these categories were limited to institutions that were not 

identified as Tribal Colleges or as Special Focus Institutions. 

 

 Institutions in which at least half of bachelor's degree majors in arts and sciences fields 

were included in the "Arts & Sciences" group, while the remaining institutions were included in 

the "Diverse Fields" group. 

 

Baccalaureate/Associates Colleges 

 Includes four-year colleges (by virtue of having at least one baccalaureate degree 

program) that conferred more than 50 percent of degrees at the associate's level (excluding 

special focus institutions, Tribal Colleges, and institutions that have sufficient master’s or 

doctoral degrees to fall into those categories). These institutions are divided into two 

subcategories: Mixed Baccalaureate/Associate’s Colleges are those that conferred more than 

10% of degrees at the baccalaureate level or higher (fewer than 90% associate’s degrees); 
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Associate’s Dominant institutions are those that conferred fewer than 10% of degrees at the 

baccalaureate level or higher (at least 90% associate’s degrees). 

 

 

Associate’s Colleges 

 For institutions that conferred associate's degrees as the highest degree level offering, the 

2015 update employed a new classification methodology. First, the institutions were separated 

according to whether their total awards (associate's degrees and certificates), were primarily in 

one or a few disciplinary fields. These fields were identified according to the first four digits of 

the CIP** code. Any institution offering at least 75% of awards in just one field other than 

"Liberal Arts & Sciences, General Studies or Humanities", or those offering 70-74% in one field 

but having awards in no more than 2 other fields, or those offering 60-69% in one field but 

having awards in no more than 1 other field, were classified into one of four Special Focus 

groups noted below. Two-year institutions not designated as special focus were classified 

according to the combination of two factors, each divided into three groups (3x3=9 categories 

total): program mix and student mix. 

 

 **CIP refers to the Classification of Instructional Programs taxonomy maintained by the 

National Center for Education Statistics. 

 

Special Focus Institutions 

 The special-focus designation was based on the concentration of degrees in a single field 

or set of related fields, at both the undergraduate and graduate levels. Institutions were 

determined to have a special focus with concentrations of at least 75 percent of undergraduate 

and graduate degrees. In some cases the percentage criterion was relaxed if an institution 

identified a special focus on the College Board's Annual Survey of Colleges, or if an institution's 

only recognized accreditation was from an accrediting body related to the special focus 

categories. 

 

Tribal Colleges 

 Tribal colleges are defined as members of the American Indian Higher Education 

Consortium, as identified in the IPEDS Institutional Characteristics data. 
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Carnegie Classification and Prestige Variable Mapping 

 

 Categories shaded and bold represent those institutions selected for this study as 

described in Section V. Data and Sample Selection. 

 

Carnegie Basic Classification 2015 Edition Prestige Value 

0 (Not classified) 0 

1 Associate's Colleges: High Transfer-High Traditional 1 

2 Associate's Colleges: High Transfer-Mixed Traditional/Nontraditional 1 

3 Associate's Colleges: High Transfer-High Nontraditional 1 

4 Associate's Colleges: Mixed Transfer/Vocational & Technical-High 

Traditional 

1 

5 Associate's Colleges: Mixed Transfer/Vocational & Technical-Mixed 

Traditional/Nontraditional 

1 

6 Associate's Colleges: Mixed Transfer/Vocational & Technical-High 

Nontraditional 

1 

7 Associate's Colleges: High Vocational & Technical-High Traditional 1 

8 Associate's Colleges: High Vocational & Technical-Mixed 

Traditional/Nontraditional 

1 

9 Associate's Colleges: High Vocational & Technical-High 

Nontraditional 

1 

10 Special Focus Two-Year: Health Professions 1 

11 Special Focus Two-Year: Technical Professions 1 

12 Special Focus Two-Year: Arts & Design 1 

13 Special Focus Two-Year: Other Fields 1 

14 Baccalaureate/Associate's Colleges: Associate's Dominant 1 

15 Doctoral Universities: Highest Research Activity 8 

16 Doctoral Universities: Higher Research Activity 7 

17 Doctoral Universities: Moderate Research Activity 6 

18 Master's Colleges & Universities: Larger Programs 5 

19 Master's Colleges & Universities: Medium Programs 4 

20 Master's Colleges & Universities: Small Programs 3 

21 Baccalaureate Colleges: Arts & Sciences Focus 2 

22 Baccalaureate Colleges: Diverse Fields 2 

23 Baccalaureate/Associate's Colleges: Mixed 

Baccalaureate/Associate's 

2 

24 Special Focus Four-Year: Faith-Related Institutions 2 

25 Special Focus Four-Year: Medical Schools & Centers 2 

26 Special Focus Four-Year: Other Health Professions Schools 2 

27 Special Focus Four-Year: Engineering Schools 2 

28 Special Focus Four-Year: Other Technology-Related Schools 2 

29 Special Focus Four-Year: Business & Management Schools 2 

30 Special Focus Four-Year: Arts, Music & Design Schools 2 

31 Special Focus Four-Year: Law Schools 2 

32 Special Focus Four-Year: Other Special Focus Institutions 2 

33 Tribal Colleges 1 
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Carnegie Basic Classification 2005 & 2010 Editions Prestige Value 

-3 Not classified, not in classification universe 0 

1 Assoc/Pub-R-S: Associate's--Public Rural-serving Small 1 

2 Assoc/Pub-R-M: Associate's--Public Rural-serving Medium 1 

3 Assoc/Pub-R-L: Associate's--Public Rural-serving Large 1 

4 Assoc/Pub-S-SC: Associate's--Public Suburban-serving Single 

Campus 

1 

5 Assoc/Pub-S-MC: Associate's--Public Suburban-serving 

Multicampus 

1 

6 Assoc/Pub-U-SC: Associate's--Public Urban-serving Single Campus 1 

7 Assoc/Pub-U-MC: Associate's--Public Urban-serving Multicampus 1 

8 Assoc/Pub-Spec: Associate's--Public Special Use 1 

9 Assoc/PrivNFP: Associate's--Private Not-for-profit 1 

10 Assoc/PrivFP: Associate's--Private For-profit 1 

11 Assoc/Pub2in4: Associate's--Public 2-year colleges under 4-year 

universities 

1 

12 Assoc/Pub4: Associate's--Public 4-year Primarily Associate's 1 

13 Assoc/PrivNFP4: Associate's--Private Not-for-profit 4-year Primarily 

Associate's 

1 

14 Assoc/PrivFP4: Associate's--Private For-profit 4-year Primarily 

Associate's 

1 

15 RU/VH: Research Universities (very high research activity) 8 

16 RU/H: Research Universities (high research activity) 7 

17 DRU: Doctoral/Research Universities 6 

18 Master's L: Master's Colleges and Universities (larger programs) 5 

19 Master's M: Master's Colleges and Universities (medium programs) 4 

20 Master's S: Master's Colleges and Universities (smaller programs) 3 

21 Bac/A&S: Baccalaureate Colleges--Arts & Sciences 2 

22 Bac/Diverse: Baccalaureate Colleges--Diverse Fields 2 

23 Bac/Assoc: Baccalaureate/Associate's Colleges 2 

24 Spec/Faith: Special Focus Institutions--Theological seminaries, Bible 

colleges, and other faith-related institutions 

2 

25 Spec/Med: Special Focus Institutions--Medical schools and medical 

centers 

2 

26 Spec/Health: Special Focus Institutions--Other health professions 

schools 

2 

27 Spec/Engg: Special Focus Institutions--Schools of engineering 2 

28 Spec/Tech: Special Focus Institutions--Other technology-related 

schools 

2 

29 Spec/Bus: Special Focus Institutions--Schools of business and 

management 

2 

30 Spec/Arts: Special Focus Institutions--Schools of art, music, and 

design 

2 

31 Spec/Law: Special Focus Institutions--Schools of law 2 

32 Spec/Other: Special Focus Institutions--Other special-focus 

institutions 

2 

33 Tribal: Tribal Colleges 1 
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Carnegie Basic Classification 2000 Edition Prestige Value 

-3 Not classified, not in classification universe 0 

40 Associate's Colleges 1 

15 Doctoral/Research Universities—Extensive 8 

16 Doctoral/Research Universities—Intensive 7 

21 Master's Colleges and Universities I 5 

22 Master's Colleges and Universities II 4 

31 Baccalaureate Colleges—Liberal Arts 2 

32 Baccalaureate Colleges—General 2 

33 Baccalaureate/Associate's Colleges 2 

51 Specialized Institutions—Theological seminaries and other 

specialized faith-related institutions 

2 

52 Specialized Institutions—Medical schools and medical centers 2 

53 Specialized Institutions—Other separate health profession schools 2 

54 Specialized Institutions—Schools of engineering and technology 2 

55 Specialized Institutions—Schools of business and management 2 

56 Specialized Institutions—Schools of art, music, and design 2 

57 Specialized Institutions—Schools of law 2 

58 Specialized Institutions—Teachers colleges 2 

59 Specialized Institutions—Other specialized institutions 2 

60 Tribal colleges and universities 1 
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APPENDIX B 

VARIABLE DEFINITIONS 

Variable Description Source 

Equation 1 Variables 

ResExp Expenditures associated with activities specifically organized 

to produce research outcomes and commissioned by an 

agency either external to the institution or separately budgeted 

by an organizational unit within the institution scaled by 

student FTE enrollment. 

IPEDS 

Tuit Revenues from all tuition and fees assessed against students 

for educational purposes scaled by student FTE enrollment 

IPEDS 

Appr Revenues received by the institution through acts of a federal, 

state, or local legislative body, except by grants and contracts, 

scaled by student FTE enrollment. 

IPEDS 

Grnts Revenues from federal, state, and local government agencies 

that are for specific research projects or other types of 

programs scaled by student FTE enrollment. 

IPEDS 

Gifts Revenues from private gifts, including contributions from 

affiliated organizations, scaled by student FTE enrollment. 

IPEDS 

Aux Revenues (net of discounts and allowances such as 

scholarships) generated by auxiliary enterprises that exist to 

furnish a service to students, faculty, or staff, and that charge a 

fee that is directly related to the cost of the service scaled by 

student FTE enrollment. 

IPEDS 

Oth Revenues not included in previously listed sources, namely, 

tuition and fees, grants and contracts, and sales and services of 

auxiliary enterprises scaled by student FTE enrollment.  

IPEDS 

Hosp Indicator variable = 1 if the university has a hospital, 0 

otherwise. 

IPEDS 

DrSch An indicator variable equal to 1 if Prestige is 6, 7, or 8 and is 

zero otherwise. 

Calculated 

%DrDeg The proportion of doctoral degrees award to total degrees 

awarded. 

IPEDS 

Remaining Equations 2 and 3 Variables 

Prestige Ranking based on the Carnegie Classification of the 

institution.  See Appendix A for classification to ranking map. 

CCIHE 

Disc ResExp (u) The discretionary portion of an institution’s research 

expenditures.  Calculated as the residual from regressing an 

institution’s research expenditures onto various sources of 

revenue.  See Equation 1. 

Calculated 

PosU An indicator variable equal to 1 if Disc ResExp (u) > 0 and is 

zero otherwise. 

Calculated 
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Nondis ResExp The nondiscretionary portion of an institution’s research 

expenditures.  Calculated as research expenditures minus u 

(Eq 1). 

Calculated 

Size Student full-time equivalent (FTE) enrollment.  Enrollments 

are derived from the enrollment by race/ethnicity section of 

the fall enrollment survey. The full-time equivalent of an 

institution's part-time enrollment is estimated by multiplying 

part-time enrollment by factors that vary by control and level 

of institution and level of student; the estimated full-time 

equivalent of part-time enrollment is then added to the full-

time enrollment of the institution.  This formula is used by the 

U.S. Department of Education to produce the full-time 

equivalent enrollment data published annually in the Digest of 

Education Statistics. 

IPEDS 

S/F Student FTE enrollment divided by Faculty FTE.  Faculty 

FTE is total full-time faculty plus part-time faculty where 

part-time faculty are counted as ¼ FTE (Volkwein & Sweitzer 

2006). 

IPEDS 

Sal Instruction salaries and wages divided by Faculty FTE. IPEDS 

%FT Number of full-time faculty divided by Faculty FTE IPEDS 

SAT The midpoint between the reported 25th percentile and 75th 

percentile SAT scores.  Also includes converted ACT scores 

(midpoint between reported 25th percentile and 75th percentile 

ACT scores) for institutions not reporting SAT scores.  ACT 

scores were converted using College Board SAT-ACT 

concordance tables. 

IPEDS 

Res Annual Thomson Reuters Web of Science documents divided 

by Faculty FTE.  Web of Science documents represent more 

than 12,000 journals, 12,000 annual conferences, and 53,000 

scholarly books from published areas of the sciences, social 

sciences, and humanities. 

Thomson 

Reuters 

InCites 

Grad Percent of students graduating within 150% of normal time. IPEDS 

End Endowment investment income scaled by student FTE 

enrollment. 

IPEDS 

Pvt Indicator variable = 1 if the university is a private institution, 

0 otherwise. 

IPEDS 

FedRank The annual rank level of federal revenues received and 

expended for research and development with the highest 

reported amount of funding received being ranked 1 to the 

lowest reported amount of funding received being ranked 630.  

Federal research and development funding is reported as part 

of the annual Higher Education Research and Development 

(HERD) Survey. 

National 

Science 

Foundation 

RankYr An indicator variable equal to 1 for years 2008 and 2009 and 

is zero otherwise. 

Calculated 

 


