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ABSTRACT 

As mixed-economy organizations, public universities provide an excellent 

opportunity for examining the impact of a changing funding base upon institutional 

priorities, as measured by resource allocation among activities. Two theoretical 

perspectives were drawn upon in modeling resource allocation in public universities, 

resource dependency theory and economic theory. By analyzing resource allocation both 

from the standpoint of real per-student expenditures and expenditure shares, several 

consistently-significant, positive relationships were found to exist; that between 

governmental appropriations and instruction; that between gifts, grants, and contracts and 

research; that between tuition and fees and student services; that between governmental 

appropriations and plant maintenance and operation; and that between tuition and fees, 

and gifts, grants, and contracts and scholarships and fellowships. Furthermore, these same 

positive relationships were found to persist when an explicit analysis of change was 

undertaken. While the study focused primarily on changes in resource dependencies as the 

primary predictor of changes in resource allocation patterns, alternative explanations could 

not be ruled out. 



8 

CHAPTER 1 - INTRODUCTION 

Nearly a quarter of a century ago, Leslie and Miller wrote of the cyclical nature of 

higher education, noting at that point in time, institutions were experiencing a period of 

"readjustment" in response to declining enrolhnents. They argued, however, that such 

readjustment was a normal process of "transverse progression," and that ultimately, 

higher education would continue to grow (1974, p. 20). Schumpeterian theory dictated 

that innovations would occur within higher education to sustain or stimulate growth. 

New sources of supply for production factors would eventually be sought, specifically, 

new sources of income. As Leslie and Miller noted. 

Today, in a period of general, relative decline the system is seeking to utilize more 
fully the resources of each of these forms [individual, corporate, and governmental] 
of support. Individuals are being asked to pay higher tuitions; corporate bodies are 
being asked to raise their gift contributions; the state and localities are being 
pressed to make larger and larger appropriations; and finally, perhaps the largest 
effort of all is being made to capture more money from the federal government (p. 
38). 

While they were able to foresee where the bulk of additional resources would come from 

to deal with that contemporary crisis—namely, student tuitions—Leslie and Miller could 

not have predicted the economic recessions or increased budgetary demands of the early 

eighties and nineties which so greatly impacted state support for public higher education. 

The first few years of the 1990s were particularly stringent from the standpoint of state 

funding, witoessing both absolute and relative reductions in the amount of support 

received from the states. As a share of total revenues, state appropriations to public 

higher education continue to decline, after having peaked around 1980. In 1993-94, state 
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appropriations comprised about a third of public institutions' operating funds, as 

compared to nearly forty-five percent in 1980 (NCES, 1985-96 editions. Appendix A). 

The proportionate reduction in state support has been offset by increases in the share of 

revenues provided by tuition and other earned revenues such as research grants, contracts, 

and gift and endowment income. Broadly speaking, public sources of support for higher 

education—unrestricted appropriated amounts from governments—are being replaced with 

revenues derived in the marketplace, which often carry with them some degree of 

restriction as to use. "America's public universities and colleges now rely significantly 

less on direct state support than they did even five years ago." Massy has observed (1995, 

p. 22); "The result has been an increasing "privatization" of higher education by placing 

greater reliance on tuition and market forces as a substitute for public appropriation" (p. 

40). Leslie has also argued in subsequent work that we are. in fact, in a "new era of 

financial support" for higher education, one where the relative decline in government 

support has meant that "institutions are expected to raise more and more of their own 

rex enues through such means as initiating or raising charges to students, research grants 

and contracts...and special training programs for discrete groups" (1995. p. 3). Such 

changes in public higher education's resource base also potentially affect its priorities. 

While higher education will no doubt continue to grow as Leslie and Miller predicted, the 

direction that growth will take and whom it will serve warrants additional investigation, 

specifically into how resources are allocated in light of a changing resource base. Pondy 

(1970) has argued. "To the extent that the social sciences regard the proper use of 
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society's resources as an important problem, the allocation of resources within larger 

organizations through administrative mechanisms becomes an important subproblem" (p. 

272). Research into how resources are allocated ultimately deals with how quasi-public 

organizations like universities are controlled; 

The question of how organizations are controlled is an important one. 
Organizations in all societies must not be allowed to act against the public good, 
however that may be collectively defined. This problem remains largely 
unresolved in mixed economies where many important organizations are not mere 
extensions of an autocratic state but have a measure of autonomy in their own right 
(Jacobs, 1974. p. 45). 

Public universities have historically enjoyed a considerable degree of autonomy, and as 

organizations responsible for allocating a large block of societal resources, they provide 

an excellent opportunity for examining resource allocation in light of a changing revenue 

base. If privatization of public higher education entails subjugating public interests, one 

might reasonably question whether the public nature of higher education itself is at stake. 

Research into resource allocation is therefore needed to ascertain whether the public's 

interest is jeopardized by privatization, for as Jacobs notes, the public good must be 

preser\'ed. however it is collectively defined. 
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Statement and Background of the Problem 

From the scholars who have written of the new financial environment facing 

higher education, three or four common themes emerge. Reductions in the relative 

amount of government support for higher education are discussed, as are changes, at the 

margin, in the form of support that continues to be received, to more restricted fianding. 

Cumulatively, it is argued, these changes effectively mean higher education is becoming 

more "privatized." relying more upon a "market model" of funding as relatively more 

resources are sought and secured fi"om non-public sources. The implications of 

privatization for internal management are also discussed: in order to capitalize fully on 

the incentives inherent in the market model, fmances should necessarily be "devolved" or 

decentralized to encourage productivity. 

Changes in the financial environment for higher education have not been 

restricted to the United States. Williams (1992) chronicled events in the United Kingdom 

and OECD (Organization for Economic Cooperation and Development) countries that 

resulted in "new patterns" of fmemce for British higher education during the 1980s. Eind in 

the United States, both Leslie (1995) and Massy (1995) discuss similar changes that have 

occurred in .A.merican public higher education. 

Compared to the United States, changes in the United Kingdom came in a rather 

abrupt fashion. The watershed in British higher education identified by Williams was 

announced in the 1980-81 Public Expenditure Survey. General recurrent funds to British 

tertian.' education from the central government were reduced, and ultimately resulted in a 
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decreased public expenditure per full-time student there (1992, p. 40). Subsequent to the 

Survey 

...government higher education policy was dominated by two main concerns: to 
help reduce public expenditure; and to increase efficiency by encouraging 
institutions to 'earn' a larger proportion of their income from both goverrunent and 
non-govemment sources, and to be explicitly accountable for it. (p. 4) 

Not only was the amoimt of government support affected by the policy, but so too was its 

form. Specifically, government funds were no longer received on an undifferentiated 

block-grant basis, but rather were awarded based upon institutional performance, for 

example, in accordance with the numbers of students taught. As Williams notes. 

During the 1980s, there has been, in broad terms, a shift from 'hard money' to "soft 
money", away from incremental and loosely monitored formula fimding by a single 
government agency towards more closely specified formulae and contractual 
funding by a wider variety of public and private fianding bodies, (p. 15) 

Such formulae were rooted in the principle that funds allocated to universities should be 

conditional upon the delivery of teaching and research services, and "that something 

resembling an explicit contractual arrangement was necessarj'. specifV'ing numbers of 

students in each subject area" (p. 9). British institutions were also expected to generate 

much more of their revenues from outside the government. Williams calculates that 

government funding during the 1980s remained roughly constant after adjusting for 

inflation, while re\'enues from non-govemment sources for research and teaching 

activities increased approximately 118% (p. 6). Students were a large source of such 

income, as institutions began actively recruiting students during the 1980s, particularly 

overseas students who paid full-cost fees (p. 50). Consequently, institutions experienced 
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a further shift in resource form, not only because governmental support became 

increasingly more restrictive, but also because a larger portion of flmds had to be earned 

from sources which typically carried restrictions. Such a shift in an institution's revenue 

base necessarily impacts internal resource allocation: 

When a large proportion of an institution's income is undifferentiated core ftinding, 
the main resource allocation decision is how to allocate this income in accordance 
with institutional priorities. When, however, a large part of the income of the 
institution comes directly from the earnings of subsidiary cost centres an equally 
important consideration is to provide suitable incentives for income generation 
while maintaining the academic integrity of the instimtion as a whole (p. 26). 

Incentives for income generation result when finances are devolved, or decentralized to 

the individual operating units that are responsible for raising such revenues. By allowing 

operating units to retain all or part of the revenues that they raise, including revenues 

from student fees, greater motivation for generating revenues results. Williams discusses 

fiscal devolution at length, noting its increased use in British higher education in response 

to changing financial patterns: 

...the need to provide incentives for income generation has also given rise to 
uni\ersities and polytechnics as loose federations in which many management 
responsibilities are devolved to smaller income-earning units (p. 16). 

Cumulatively. Williams observes that, while there was overall growth in institutional 

income and student numbers grew, there were nonetheless "considerable changes in the 

sources of funds, the charmels through which they became available to universities. 

polytechnics and colleges...and the activities for which they were used" in British higher 

education during the decade of the eighties (p. 12). 
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In the United States, similar changes in funding have occurred, but over a more 

extended time frame, and in response to changes at the state level as well as to policy 

changes initiated at the federal level. Appropriations from state government have 

historically comprised the largest single source of fimds to public higher education in the 

US. While that remains to be the case, increasingly public institutions are coming to see 

themselves as "state-assisted" rather than "state-supported". Much of this perceived 

change in status came about as a result of the state budget austerity of the late eighties 

and early nineties, most notably the early 1990s. As Table 1.1 reflects, annual increases 

in state appropriations to all of higher education averaged less than one percent during the 

first five fiscal years of the nineties, without adjustment for inflation; in 1992-93, total 

appropriations nationwide actually declined by two-tenths of a percent, to $39.5 billion, 

after having exceeded $40 billion in the prior year. (Hines, 1995). The figures reported in 

Table 1.1 likely understate the financial situation for viniversities, since they include both 

Table 1.1- Appropriations of State Tax Funds for Operating Expenses of Higher 
Education (in thousands) 

Percent Change Percent Change 
Fiscal Year Amount from Prior Year Fiscal Year Amount from Prior Year 

1979-80 $19,104,191 11.8% 1987-88 $34,408,082 6.8% 
1980-81 20.978,234 9.8% 1988-89 36,634,987 6.5% 
1981-82 22,982,123 9.6% 1989-90 39,109,108 6.8% 
1982-83 24,282,886 5.7% 1990-91 39,644,034 1.4% 
1983-84 25,881,564 6.6% 1991-92 40,100,696 1.2% 
1984-85 n/a n/a 1992-93 39,483^65 -0.2% 
1985-86 30,671,335 n/a 1993-94 40,775,516 0.3% 
1986-87 32,212,492 5.0% 1994-95 42,821,032 0.5% 

Source: State Higher Education Appropriations, SHEEO, 1989-1995 editions, inclusively. 
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two- and four-year institutions, and two-year institutions generally fared better than their 

four-year counterparts during this time period. Certainly, after adjusting for inflation and 

controlling for enrollment growth, the early nineties could be characterized as a period of 

relative austerity nationwide, at least from the standpoint of state appropriations. Such an 

analysis is included in the pages that follow. 

More telling perhaps than the change in the absolute amoimts is the decline in the 

share of total revenues provided by state appropriations during the eighties and nineties. 

Figure I.l depicts the share of revenues accruing to public higher education (both two-

and four-year institutions) from major sources since 1980. The proportion of current fund 

revenues provided by state appropriations fell 11.5 percentage points during the period 

from 1980 to 1994 (from 44.8% to 33.3% of the total); 5.6 percentage points were lost 

during the entire decade of the eighties, while the first four years of the nineties alone 

witnessed a decline of 5.9 percentage points (NCES data). Not surprisingly, the revenue 

category which has increased the most in order to offset the relative decline in 

appropriations is tuition and fees. In 1979-80, tuition and fees comprised 12.5% of total 

current flmd revenues; by 1993-94, that share had increased 5.9 percentage points, to 

18.4% of the total. This implies a substitutive effect between appropriations and mition, 

a finding consistent with several studies, including Rusk and Leslie (1979), and Blasdell, 

McPherson, and Schapiro (1992). Other revenue categories that also increased 

proportionately during this time include revenues from sales and service activities, 

primarily through university-owned hospitals, and the amounts garnered through gift. 
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grant, and contract activity, most notably research. The exception to this latter 

component is federal grants and contracts. Funding from the federal government, 

whether appropriated or contracted, now contributes two percentage points less to total 

current flmd revenues than it did fifteen years ago. Summarily, the proportion of funds 

derived from state and federal governments has decreased, while the share of revenues 

garnered from the market (students, grant and contract activities, and sales and service 

activities) has increased, with much of this shift occurring in the late 1980s and early 

1990s. 

That the late eighties and early nineties were indeed a stringent time for public 

higher education becomes even more evident when placed in historical perspective. 

Halstead (1991). building on O'NeiU's 1973 and 1971 analyses, calculated compound 

annual growth rates in funding for public higher education over each of five decades 

(1930 to 1980). then through 1987. His analysis examined trends in the revenues used to 

underwrite institutional operations, which he defined to include state and local 

gin emment funds, tuition and fees, and private gifts, grants and contracts. Federal 

government dollars were excluded on the basis that they are received primarily for 

research and student aid. and thus do not comprise a source of "hard" funds for the 

institution (p. 18). Halstead found compound annual growth rates in the aggregate of 

these revenues of -0.3% (1930 to 1940). 1.9% (1940 to 1950), 1.5% (1950-60). 0.0% 

(1960-70). 0.7% (1970-80). and 0.6% (1980-87), after adjusting for inflation and 

enrollment (1991. p. 13). Extending his analysis to conclude the decade of the eighties 
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and to include the first three years of the 1990s would yield an average annual growth 

rate of 0.3% for the period 1980 to 1990, and an eight-tenths of a percent annual decrease 

(-0.8%) from 1990 to 1993 (see Appendix B), indicating the relative austerity of late 

eighties and early nineties. Other analysts, including Blasdell, McPherson, and Schapiro 

(1992). have also examined relatively recent trends in higher education funding. Rather 

than look at operational funds in the aggregate, as Halstead did, they broke down 

revenues by primary source for the period 1979 to 1986, then to 1989. After adjusting 

each source for inflation and enrollment, their analysis found increases of less than 1% 

annually in state and local appropriations to public higher education over the decade of 

the eighties, and even lower rates during the latter half of the eighties. At the same time 

(from 1979 to 1989). tuition and fees increased over 3.0% annually for all institutional 

t\pes. but most significantly for universities (3.7%). Again, a substitution effect is 

apparent, as Blasdell. McPherson. and Schapiro note: 

The single most worrying fact is that public universities rely much more on state 
and local appropriations than on any other revenue source...The minuscule real 
increase in these appropriations, particularly over the most recent period....and the 
well-known budgetary crises in states throughout the nation imply that these 
universities are going to have to gain an increased share of their revenues from 
other sources...revenue from tuition and fees is the most likely candidate to take up 
the slack from reductions in state and local appropriations, thereby continuing the 
recent trend in which public universities have become more tuition dependent and 
costs to their students have rapidly risen (p. 21). 

The Halstead and Blasdell. McPherson. and Schapiro method of ex£unining 

indi\ idual revenue sources suggests a marmer for analyzing public higher education 

revenues to even more recent time, as summarized in Table 1.2, and calculated in 
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Appendix C, using the NCES data. This table reflects all current-fund revenues except 

those from sales and service, which are little used to support general education activities. 

After adjusting each source individually for inflation and enrollment, the relative austerity 

of state fimding in the early nineties becomes readily apparent, and again, the figures are 

likely understated for universities in that they include both two-year and four-year 

institutions. The four-year period from 1990-93 saw an almost eleven percent reduction 

in funding from the state, while per-smdent revenues from tuition and fees increased 

nearly seventeen percent. Per-student revenue from both other government levels (local 

and federal) also decreased between 1975 and 1985, while revenues from private sources 

Table 1.2 - Per-Student, Constant-Dollar Current Fund Revenues, By Source 
(In Constant 1983 Dollars) 

Academic Tuition & State Local Federal Private Gifts, 
Year Fees Government Government Government Grants, Contr. Other Total 

1974-75 S954 S 3,286 S414 $ 1,022 $ 172 S 1.588 S 7,436 
1979-80 981 3,628 290 1,012 198 1,728 7,837 
1984-85 1,171 3,651 295 838 250 1,890 8,095 
1989-90 1.332 3.570 315 863 325 2,163 8.566 
1992-93 1,557 3,179 323 912 346 2,327 8.644 

Percent Increase: 
1975-80 2.9% 10.4% -30.0% -1.0% 14.6% 8.8% 5.4% 
1980-85 19.3% 0.6% 1.7% -17.1% 26.5% 9.4% 3.3% 
1985-90 13.7% -2.2% 6.6% 2.9% 29.9% 14.4% 5.8% 
1990-93 16.9% -10.9% 2.7% 5.7% 6.6% 7.6% 0.9% 

1975-85 22.8% 11.1% -28.8% -18.0% 44.9% 19.1% 8.9% 
1985-93 33.0% -12.9% 9.5% 8.8% 38.5% 23.1% 6.8% 

Compound Annual Growth Rates: 
1975-80 0.6% 2.0% -6.9% -0.2% 2.9% 1.7% 1.1% 
1980-85 3.6% 0.1% 0.3% -3.7% 4.8% 1.8% 0.6% 
1985-90 2.6% -0.4% 1.3% 0.6% 5.4% 2.7% 1.1% 
1990-93 5.3% -3.8% 0.8% 1.9% 2.1% 2.5% 0.3% 

1975-85 2.1% 1.1% -3.3% -2.0% 3.8% 1.8% 0.9% 
1985-93 3.6% -1.7% 1.1% 1.1% 4.1% 2.6% 0.8% 
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(tuition, gifts, grants and contracts) all grew. Annualizing the growth rates reveals an 

average annual reduction in real state support per-student of 3.8% during the first three 

years of the 1990s, while per-student tuition and fees grew by 5.3%. Overall, comparing 

average annual growth rates in ten- and eight-year increments confirms the pattern of 

relative decline in government sources, first in the late seventies and eighties for local and 

federal support, then in the late eighties and early nineties for state support. Throughout 

both periods, support has been slowly shifted to private sources. 

Such events have not escaped the notice of scholars who study American higher 

education finance. Leslie (1995) has remarked upon the movement toward a market 

model of funding in the "new era" of financial support for higher education, and Massy 

(1995) has also advanced the idea that the financial envirormient for higher education is 

changing, arguing that in fact, it is the environment that matters most. "The changes 

most important to the university are external to it," Massy writes, "What is new is the use 

of societal demand—in the American context, market forces—to reshape the university." 

(p. 16). Leslie attributes the inception of the new era to federal policy initiatives of the 

early 1970s, which advocated a high-tuition, high-aid model and thereby increased 

student charges, effectively shifting federal funding for higher education from 

institutional- to student-based support (p. 5). Such was the direction advised by select 

commissions of the time, which argued that direct support of institutions provided an 

unneeded subsidy to those able to pay (p. 6). This tended to have a chain-reaction effect: 
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The change in thinking reflected in the new direction was seen first in growth in 
federal and then state institutional need-based federal student aid, relatively easy 
policy changes, politically; somewhat later in major, regular tuition increases; and 
finally in at first little-noticed reductions in shares of state revenues allocated to 
higher education (1995, p. 6-7) 

Leslie therefore links reductions in state support to changes in federal policy, noting (p. 7) 

"what was set into motion was, in concept, far greater reliance upon market forces in 

American public higher education". The movement toward a market model of funding 

began as the result of deliberate policy, and was exacerbated by the state budget 

difficulties of the early nineties (p. 7). Recessionary pressures, coupled with a reduced 

willingness to fund higher education in the face of "growing resistance to state tax 

increases and increasing claims on state funds" (p. 11) resulted in a new resource base for 

higher education: 

State general and categorical institutional aid provide the funding base for the 
public sector, but student tuition has become more and more important, federal aid 
to students has become vital to paying those higher charges, voluntary support is 
growing, and various other forms of self-generated revenues may be crucial to 
institutional vitality (p. 3). 

Massy cites fiscal constraints and criticism of higher education's "quality. 

relevance, and costliness" (p. 15) as the primary drivers of reduced governmental support. 

He acknowledges substitution of tuition revenues for appropriations, noting that in 1991. 

states began to grant "tacit or explicit approval for tuition hikes" to offset appropriations 

cuts (p. 21). and contrasting the "traditional view" of higher education, where 

... go\ emments shielded universities and colleges from the pressures of market and 
political forces. Public policy concerned itself with the health of institutions, on the 
grounds that universities and colleges are public resources and that education is a 
public good (p. 40). 
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with the "new view" of higher education, wherein 

Governments are embracing market principles in hopes that competition will 
discipline prices, quality, and relevance in the ways that bureaucracies cannot, and 
governments are behaving more like procurers of educational and research services 
than supporters of institutions (p. 40). 

The implications for campus behavior in the face of declining relative government 

support turn on institutional efforts to capture alternative revenues. Leslie notes that, "at 

the margin, institutional attention is focused on proposal writing, meeting the conditions 

of grants received, and developing and maintaining relations with potential funders" (p. 

17). Consequently. 

The end result is a measurable shift in faculty effort from activities financed by 
government block grants and tuition, specifically instruction and related activities, 
to generating revenues in competitive, "market" areas and satisfying the conditions 
of those awards (p. 18). 

Ultimately, the pursuit of additional revenues results in new set of priorities facing higher 

education, most specifically for faculty. More and more, faculty must engage in activities 

thai generate revenues for the institution, such as research, at the expense of activities that 

marked the traditional public university, such as teaching. Massy argues that the 

consequence for universities is that autonomy is diminished. Specifically. 

...traditional autonomy provides universities less protection from external demands: 
institutional entrepreneurism rises in response to emerging market opportunities: 
and the university is less able to integrate demands of external and internal 
constituencies, (p 41) 

This, in a nutshell, is the problem. As higher education becomes increasingly privatized— 

e.g.. relies increasingly on private funds and market forces, versus public appropriation— 
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the importance of public funding in shaping higher education's priorities is diminished. 

Responsiveness and attentiveness to activities that serve the public good decrease, and 

"the role of public policy diminishes as public policy becomes less important for defining 

universities" (p. 40). Necessarily, the values of the institution more and more come to 

resemble the values of the market, as more resources are secured therein. By comparison. 

The traditional university received most of its flmding in the form of fixed revenues 
from historically based government appropriations, endowments, gifts and the 
like...Thus, they did not have to worry much about market forces. Decisions were 
dominated by self-defined values, derived (at least in principle) fi-om scholarly 
deliberations and defended in the name of intellectual autonomy (Massy, p. 45). 

V/Tiile one could perhaps question the degree to which ''scholarly deliberations'" actually 

determine university decisions, Massy's point that the market comes to define value for 

the institution appears to be well-taken. Such is the dilemma that he describes when 

speaking of the inability of institutions to integrate external and internal constituent 

demands. Rather than being dominated by self-defined value, decisions such as internal 

resource allocation are made with reference to external constituents, who provide the bulk 

of marginal resources. Most notably, resources are reallocated so as to pursue values 

rewarded by the marketplace, even if those values are not consonant with the public 

interest. .A.s Massy notes, "altruistic-oriented not-for-profit entities become slaves to 

market forces as their viability comes under threat" (p. 46). 

Resources acquired in the marketplace impact institutional priorities because the 

degree of restriction placed upon them traditionally differs from that of public funding. 

Generally speaking, revenues acquired privately must be allocated in accordance with the 
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provider's stipulation, i.e., they are designated as to use, such as for sponsored research 

purposes. By comparison, most state appropriations have traditionally been unrestricted 

and undesignated. While perhaps carrying some expectation as to use, such 

appropriations have traditionally been allocated largely in accordance with the 

instiuition's own preferences. Massy refers to public funding as "fixed" or 

"discretionary." meaning its receipt is not contingent upon institutional performance (p. 

45). although this too is perhaps changing, as discussed below. Leslie has argued that 

appropriations are essentially block grants tliat are taken "as a given, as 'money in the 

pocket"...", thereby enabling institutions to focus at the margin on revenue-generating 

activities (p. 17). It is in this maimer that revenue restriction and source can affect 

priorities. 

Expenditures reflect the activities (e.g.. instruction, research, public service, etc.) 

of an institution. Expenditure changes reflect changes in institutional priorities or 

"\alues." During the same nineteen-year period already reviewed in the context of 

re\enues. the emphasis afforded different expenditure outcomes changed. Figure 1.2 

depicts activities that have experienced relative decline in their share of total current fiind 

expenditures since 1979-80. while Figure 1.3 shows functions which have been relative 

"gainers". During the same period that state-appropriated support for public institutions 

declined eleven-and-a-half percentage points, the proportion of expenditures devoted to 

instruction declined 2.7 percentage points, to 32.6% of the total in 1993-94. versus 35.3% 

in 1979-80 (NCES data). Arguably, when state legislattires make appropriations to 



Figure 1.2 - Share of Current Fund Expenditures by Function-Losers in Share 
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higher education, instruction is the primary purpose for which funds are intended, and 

more specifically, undergraduate instruction. Other expenditure categories which have 

declined, relatively, include libraries (.8 percentage points, from 3.0% of the total in 

1979-80. to 2.2% in 1993-94) and plant maintenance and operations (1.9 percentage 

points, from 8.7% of the total in 1979-80, to 6.8% in 1993-94). Alternatively, the 

proportion of funds expended for research increased 1.2 percentage points (Figure 1.3). to 

10.2% of the total in 1993-94, versus 9% in the 1979-80. The proportion of expenditures 

devoted to scholarships and fellowships and student services also increased (1.3 and 0.3 

percentage points, respectively), though the former perhaps reflects the high-tuition, high-

aid model at work. As well, the share of expenditures accounted for by administration 

(institutional and academic support) has also grown, a phenomena that a number of 

theorists have already attributed at least in part to a changing resource base (Leslie and 

Rhoades. 1995; Tolbert, 1985). 

Blasdell. McPherson. and Schapiro also examined expenditiu-e trends in their 

anah sis of the eighties. Their study showed that total per-student expenditures (net of 

tlnancial aid and adjusted for inflation) increased 1.8% annually from 1979 to 1989. 

while per-student expenditures for instruction increased only 1.3%. Expenditures for the 

librar\' increased 1.3%. while plant maintenance and operation increased only 0.3% 

annually. Alternatively, per-student expenditures for research increased 2.9%. and 

restricted and unrestricted scholarship expenditures increased 2.2% and 6.0% annually, 

confirming the long-term trends of changing institutional expenditure priorities. 
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Figure 1.3 - Share of Current Fund Expenditures by Function—Gainers in Share 

Percent of Total Current Fund Expenditures 
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Compounding the change in fimding form due to privatization has been the move 

in many states to implement performance-based fimding. Such arrangements are akin to 

the contractual funding discussed by Williams, and they are gaining in popularity in the 

United States as a perceived means of ensuring accountability (Schmidt, 5/24/96 

Chronicle article). Under performance fimding, states specify the outcomes they expect 

to be delivered by higher education and make fimding contingent upon achievement of 

those outcomes. In effect, institutions are forced to "earn" appropriations, and the result 

is the same as under privatization: autonomy is reduced. The reduction in autonomy 

occurs because institutional outcomes are necessarily impacted by performance funding. 

and hence resource allocation is impacted. As Massy notes: 

Privatization and performance-based fimding reduce discretionar}' revenue, thus 
altering the relative effects of values and market forces in institutional decision
making...These forces—transmitted through the price-quantity reaction of real 
markets or simulated by performance-based funding mechanisms—trigger 
institutional adaptive behavior (p. 45). 

Such is the intended result, however, when states impose performance funding. By 

specifying conditions to be met in order to receive appropriations, legislatures are 

essentially placing the same sorts of "strings" on state support that other revenues carry 

so that it will impact institutional behavior in accordance with legislative preference. 

Logically, institutions respond by seeking more autonomy, not less, when relative 

reductions in state support occur, as evidenced by efforts to "break firee" from regulation 

in some states (Lively, 7/14/95 Chronicle article). Consequently, some institutions have 

argued that the quid pro quo for reduced state support has to be fi-eedom from state 
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restrictions in order to fully leverage the funds that are received. As Leslie has noted, 

"...every percentage point drop in the share of funds received firom the state increases the 

dysfunction's of state regulation, perhaps geometrically" (p. 14). 

Consistent with Williams, both Massy and Leslie acknowledge that if one wishes 

to encourage the pursuit of such revenue-generating activities, a logical mechanism for 

doing so is fiscal devolution. Massy writes: 

Centralized resource allocation systems now are generally recognized to be less 
effective than ones in which goals are shared, operating units empowered to decide 
how best to attain the goals, and performance feedback maintained through after-
the-fact accountability (p. 27). 

In the United States, such decentralization has taken the form of responsibility center 

budgeting (RCB) or revenue center management. The concept of "every tub having its 

own bottom" has particular relevance for market-oriented enterprises, as Leslie notes: 

... the market model of fiinding holds that power within the institution will accrue 
to the operating units, which generate resources and interact with resource 
providers. Efficient and effective operation requires that products and services 
providers be placed in close contact with resource providers (p. 18). 

Such close contact describes the principle of proximity, discussed by Whalen (1991) in 

describing the successful implementation of RCB at a public university (p. 10). 

Furthermore. Whalen notes, RCB allocates resources in recognition of performance (p. 

12). which is the essence of the market model. Those operating units able to respond to 

market demand—i.e., "perform"~will be rewarded with resources. Leslie argues that an 

obvious outcome of budgetary devolvement is thus a reduced commitment to the larger 

organization as faculty realize that the department becomes the important unit of 
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operation from a fiscal perspective (p. 19). Massy argues in favor of a modified version 

of responsibility center budgeting, termed "value responsibility budgeting, which adopts 

responsibility center concepts for portions of an institution's revenue base and block 

allocation concepts for the remainder" (p. 37). Such a system would invoke market 

incentives while retaining a degree of autonomy. 

These are the common themes that emerge in the works of those discussing the 

changing financial environment of higher education. Over the past twenty years, there 

has in fact been a reduction in the relative amount of support provided to public higher 

education through state appropriations, most notably in the early 1990s. Institutions have 

been forced to earn more of their resources in the marketplace from private providers, and 

this has had the effect of restricting the revenue base at the margin as more revenues have 

been received for stipulated purposes. In addition, through performance funding, 

institutions in some states are facing even further restriction of traditionally undesignated 

state appropriated amounts. Cumulatively, these changes have required that institutions 

become much more market-driven, that faculty engage increasingly in academic 

cntrepreneurism. and that students and other private providers supply a growing 

proportion of revenues to higher education. Managerially. if one wishes to encourage 

such entrepreneurial behavior, fiscal devolution is a logical mechanism for doing so. 

Regardless of whether incentives are deliberately enacted, however, it would appear that 

resource allocation decisions are in fact impacted by the new environment facing higher 

education, with an increasing proportion of expenditures devoted to activities designed to 
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serve essentially private interests, and decreasing attention given to activities consonant 

with at least state priorities. To the extent that private revenues have supplanted public 

funding, the states' (and hence, the public's) interest has perhaps been subordinated, 

which is the problem addressed by this research. 
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Purpose and Significance of the Study 

Simply stated, the purpose of the study is to examine how changes in resource 

dependencies (i.e., the relative reliance upon different forms and sources of revenue) 

impact internal resource allocation within public universities. The ultimate value in 

studying such changes lies in improved public policy as it relates to funding for higher 

education. Of the researchers already discussed, Leslie has pointed to the importance of 

making public policymakers aware of the implications of their funding actions, pointing 

out "perhaps it is time that legislators are made aware that declining expenditure shares 

for instruction and increasing expenditure shares for research and even for administration 

are rational and predictable outgrowths of declines in government block grant support.'" 

(p. 20). Massy has also alluded to a test of the theoretical implications of a changing 

re\ enue base: 

...economic theory predicts what will happen if discretionary revenues vanish...: the 
university will behave like a business. The loss of discretionary revenue will 
eliminate cross-subsidies [of nonmarket outcomes] and with them will go 
institutions' ability to pursue values not fully shared by the marketplace. One can 
prove mathematically that, as budget constraints become tighter and tighter, the 
nonprofit institution's decision rules converge to the form used by for-profit 
enterprises (p. 46). 

In essence, this work will attempt to develop such a proof. While there has been a variety 

of studies of resource allocation in higher education. ver>' few have attempted to connect 

causally changes in resource allocation pattems to changes in revenue sources. 

McPherson and Schapiro note the "growing but still quite limited empirical literature on 

the behavior of governmental and not-for-profit institutions" (1993. p. 235) Economist 
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Estelle James, who has written perhaps most extensively about resource allocation in 

non-profit organizations such as universities, has noted as recently as 1990: "My 

conclusion...is that economists have relatively little empirical evidence about the resource 

allocation process at institutions of higher learning" (1990, p. 77). This may be due in 

part to the traditional focus of economics on the fimctioning of markets as a whole versus 

the internal activities of organizations. Pondy, in contrasting perspectives used to explain 

resource allocation, also notes the relatively nascent attention afforded internal resource 

allocation by social scientists: 

Though the two disciplines [economics and political science] focus on different 
allocation mechanisms, traditionally they have been concerned only with resource 
allocation among the autonomous subunits...in society at large. Only recently have 
the social sciences begim to address substantial attention toward the process of 
resource-allocation within the constituent institutions of society—business firms, 
government agencies, imiversities. hospitals, labor unions, and so forth (1970. p. 
271). 

While somewhat outdated by now. that statement remains largely true in that there 

remains relatively little empirical work done since that time by economists on internal 

resource allocation in higher education. Tuckman and Chang (1990) wrote of the 

relationship between resource allocation and institutional goals, noting that "surprisingly 

little" had been written about how such goals affect resource allocation in universities (p. 

53). Froomkin (1990) looked at the impact of changing financial resources on 

institutions" organizational structure, but neither the Tuckman and Chang nor Froomkin 

works implicitly link revenue source and resource allocation. A number of economists 

have studied resource allocation patterns indirectly through analysis of cost structures. 
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including James (1990, 1978), Cohn, Rhine, and Santos (1989), and Dundar and Lewis 

(1995). While costs are generally disaggregated at some sublevel (i.e., instruction or 

research), none of these analyses attempt to explain such costs in terms of revenue source. 

Similarly. Hoenack and Pierro (1990) developed an econometric model of both a public 

institution's legislative demand for enrollments and its institutional supply of graduate 

education. While the proportion of discretionary funds received for undergraduate 

instruction did enter positively into their equation for the latter, there was no attempt to 

determine the specific source of the discretionary funds (p. 419). 

Perhaps one of the best quantitative efforts at linking resource allocation and 

source of funds is that of McPherson and Schapiro (1993). Like Leslie. McPherson and 

Schapiro point to the imponance of understanding the relationship between sources and 

uses "in order to lessen the chances that changes in government policy will have 

unanticipated, undesirable effects on the educational sector" (p. 249). They also 

acknowledge the relative dearth of economic literature on the topic, noting that. 

"relatiN ely little work has sought to address the response of higher education institutions 

to changes in external fiinding" (p. 236). While the McPherson and Schapiro study 

included revenue sources as predictors of some resource uses (e.g., scholarships and 

instructional expenditures), their work was concerned with explaining relationships 

between re\ enue sources (i.e., between government appropriations and tuition). As such, 

the McPherson and Schapiro model does not provide a generalizable model of resource 

allocation among all uses. Furthermore, their analysis fell short of examining the time 
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period of the late eighties and early nineties, which, it has been argued, comprises the 

period of most significant change in higher education funding. 

Many of the non-economist scholars who have studied higher education resource 

allocation have used organizational and/or institutional theory, and have examined the 

topic from a power-dependence perspective. As such, the explanatory variables 

employed usually have been constructed measures of subunit power, with the dependent 

variable of interest being subunit budget allocation. Pfeffer and Salancik, for example, 

modeled departmental general fund budget shares as a fxmction of subunit power as well 

as bureaucratic criteria (1974). Subunit power included measures such as department 

heads" subjective ratings of departmental power, as well as departmental membership on 

major university committees (p. 141). while the universalistic or bureaucratic criteria 

were essentially measured by the proportion of instructional units taught (p. 142). 

Hackman (1985) used measures of envirormiental power, institutional power, and 

resource negotiation strategies to predict resource allocation among subunits. 

En\'ironmentai power was defined as the ability of a subunit to acquire external resources 

(p. 63). while institutional power was again constructed from subjective ratings (p. 66). 

Ashar and Shapiro, in critiquing Hackman, offered as an important predictor of 

depanmental resource allocation the department's centrality in organizational workflow 

(1988). Centrality in organizational workflow was defined to include such measures as 

number of teaching and research collaborations, broad classes offered, and nonmajor 

students registered (p. 279). Tolbert (1985) examined sources of administrative structure 
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in institutions of higher education, using resource dependence, institutional size, and 

research orientation as dependent variables. Resource dependence was calculated as the 

proportion of total revenues derived from government appropriations, government grants 

and contracts private gifts and grants, and self-generated income (tuition and fees and 

endowment income) (p. 7). Leslie and Rhoades (1995) also posited that resource 

dependency changes might be one potential driver of administrative cost growth; 

however, their analysis did not include an empirical test of the proposition. While many 

of these works do advance the idea that changes in resource dependencies fuel changes in 

resource allocation (either directly or as manifest in measures of departmental power), the 

unit of analysis has typically been the organizational subunit. The outcome of interest in 

the work herein is resource allocation among organizational functions or activities, rather 

than subunits. In effect, modeling changes in resource allocation among activities as a 

function of changes in resource dependencies brings the economic and organizational 

literature together: economics through its analysis of costs and cost structure, and 

organizational theory through its focus on power-dependence relationships. Such 

analysis would provide an empirical test of the proposition that resource allocation 

among activities is affected by changing resource dependencies. As well, a basis for 

either confirming or disaffirming the assertion that declining relative government support 

does in fact lead to decreased relative e.xpenditure for activities synonymous with public 

expectations would be established. To that end, improved public policy with regard to 

funding for higher education might ultimately result. 
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CHAPTER 2 - THEORY AND LITERATURE REVIEW 

The fundamental topic this study is concerned with is internal resource allocation; 

i.e., how resources are allocated among competing, alternative uses by organizations, 

specifically, higher education organizations. Two theoretical approaches commonly used 

to examine internal resource allocation include economic theory and what might broadly 

be classified as organizational theory. Different characterizations have been applied, but 

most frameworks used mirror the dichotomy between economic and organizational 

theory. Morgan discusses resource allocation in the context of two "root assumptions," 

arguing that all allocation decisions reflect either a rational calculation view or a market 

interaction model (1984, p. 6). Such a characterization effectively captures the difference 

between economic theory, which presumes rational pursuit of self-interest, and 

organizational theory, which might focus on power or social and political processes. 

Similar to economic theory, rational calculation assumes a "pre-existence of purpose" 

(March, 1962) and a certain set of defined objectives, preferences, and values that lead to 

outcomes which are indeed influenced by choice (Morgan, p. 6-7). Ultimately, such 

assumptions result in utility-maximizing behavior, and resource allocation under these 

circumstances reduces to a simple optimization problem: maximize utility subject to a 

given set of constraints (Bewley, 1986, p. 230). Where economic theory relies on utility 

maximization as the mechanism by which resources are allocated, some of the 

mechanisms described by organizational theorists include political processes and 

transactions with the environment, consistent with Morgan's market interaction view. 
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His view is premised in the idea that "decisions arrived at through market or political 

interaction produce results that satisfy the most people" (Morgan, p. 6). Wildavsky, who 

has written extensively about the role of politics in resource allocation decisions, 

describes in great detail the process of interest-group bargaining (1992, 1973), which 

Morgan cites as one form of market interaction, noting it: 

...assumes a highly competitive environment among and within organizations. The 
process of competing for resources...and the determination of who secures those 
resources are at the core of this model (p. 12). 

The two views advanced by Morgan, then, mirror economic and organization theory by 

reflecting a different locus of control for the resource allocation decision. Like economic 

theorv'. rational calculation vests the individual (or organization) with agency and hence 

control of the resource allocation decision. A market approach might assert 

environmental or extemal control of organizations, similar to many organizational 

theories. Another and perhaps more useful distinction between the two frameworks lies 

in the manner in which they model organizations and consequently identify criteria that 

presumably enter into the resource allocation decision. Both Pfeffer and Salancik (1974) 

and Hills and Mahoney (1978) distinguish between bureaucratic or economic models of 

organization, and alternative models such as coalitional, political, and open systems 

models. The former, Pfeffer and Salancik note, "specifies a well-defined authority 

structure and well-defined objectives for the organization, which tend to result in the use 

of a computational, optimizing, or more rational type of decision strategy" (p. 135). Such 

models of organization tend to look to bureaucratic or universalistic criteria like workload 
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as the relevant explanatory variables of resource allocation. Alternatively, models 

characterizing organizations as coalitional or political focus on particularistic criteria such 

as power. Both frameworks will be considered in turn in reviewing the relevant literature 

on resource allocation, both in general and in higher education. 
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Economic Theory and Resource Allocation 

Economists who have studied resource allocation in higher education have done 

so by modifying the classical theory of the firm. Pondy, for example, (1970) attempted to 

develop a general theory of internal resource allocation that applied to nonmarket 

organizations as well as business firms. The assumptions underlying the classical theory 

of the firm include a given domain and technology for the organization; costless 

information; shared organizational goals; available output markets for generating 

resources; allocation of resources so as to maximize utility; and profit maximization 

(Pondy. p. 275). 

The approach typically taken by economists has been to modify the assumptions 

not fitting nonmarket organizations so that the resource allocation assumption remains 

robust. Pondy first relaxes the assumption of available output markets (noting that 

organizations such as universities receive some but not all of their resources from 

nonmarket sources) to derive a "consumer theory of organizations.'" wherein "'resource 

allocation to various output activities takes place so as to maximize the organizational 

utility function, subject to the budget constraint of limited resources" (p. 280). In short, 

the organization allocates resources in such a manner as to result in the greatest value for 

itself, no matter how that value is subjectively defined. Minimally, two other 

assumptions of classical theory must be also considered, namely, the assumptions of 

profit maximization and goal consensus. Pondy argues that economic theory remains 
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robust when the profit maximization assumption is replaced with one of maximization of 

discretionary revenues: 

...the concept of discretionary resources provides us with a means of generalizing 
the profit-maximizing assumption to a nonbusiness-firm analog, to wit, that 
organizations seek to allocate resources in such a way as to maximize discretionary 
resources...this assumption is perfectly consistent with the axiom of rational, self-
interested behavior...(p. 277). 

Thus, a corollary to the theory that nonmarket organizations allocate resources so as to 

maximize their utility might be that they will also allocate them so as to maximize 

discretionary resources. Such a notion is well-argued in the public choice literature on 

bureaucracy. Niskanen, for example, discusses maximization of the discretionary budget 

as one element of the bureaucrat's utility fiinction (1971). 

An important implication of the discretionary-revenue assumption is cross-

subsidization of activities. Pondy notes that for nonmarket organizations such as public 

uni\ ersities. cross-subsidization will occur in favor of "promotional activities designed to 

increase the flow of nonmarket resources." for example "endowment income and gifts or 

grants from private individuals, foundations, business firms, and government agencies, 

none of whom are the direct recipients of the educational output..." (p. 278). It is within 

the context of cross-subsidization that most researchers in higher education discuss the 

maximization-of-discretionary-revenues assumption. James (1990. 1978) has 

consistently argued that such cross-subsidization of activities or outputs does indeed 

occur in institutions of higher learning (IHLs). Her premise is that in a multiproduct 
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enterprise such as higher education, where institutions operate under a constraint that 

overall revenues exceed costs, 

...this break-even constraint need not apply to each product taken separately.-.cross 
subsidization is an essential characteristic of IHLs...these institutions carry out a set 
of profitable activities that do not yield utility per se to derive revenues they can 
then spend on utility-maximizing activities that do not cover their own costs. The 
former subsidize the latter (1990, p. 87). 

The specific example cited by James is the cross-subsidization of graduate education by 

undergraduate education: 

...undergraduate education will increasingly tend to be viewed as a profitable 
"production" activity by universities; graduate education is a loss-making 
"consumption" activity made financially feasible only because of the subsidy from 
outside contributors or from other user groups such as undergraduates...(I978, p. 
160). 

Because the two outputs (graduate and undergraduate education) are produced jointly, 

their production functions are inseparable. James labels this the "joint-supply problem" 

(1978. p. 101). While a number of scholars concur with James" conclusion (Massy. 1995: 

Hoenack and Pierro. 1990). other researchers have pointed out that such joint production 

results in economies of scope and scale that would otherwise not be possible (Cohn, 

Rhine, and Santos. 1989; Dundar and Lewis, 1995). Consequently, joint production of 

such acti\ ities (those that complement each other) may in fact be more efficient than if 

the two outputs were produced in isolation. Studies comparing cost differentials between 

similar levels of instruction at both community colleges and institutions offering graduate 

education tend to confirm this conclusion. That is, lower division undergraduate 



43 

education at institutions offering graduate education tends to cost much less than at 

community colleges (Breneman and Nelson, 1981). 

Massy also discusses cross-subsidization in his book on resource allocation, 

identifying it as one of the distinguishing characteristics of a nonprofit enterprise: 

...universities cross-subsidize activities with high academic value but low market 
value by using either fixed revenue-that is, fimds that do not depend on current 
institutional performance—or the proceeds from activities that fetch high prices in 
relation to their costs. This "discretionary revenue" and the cross-subsidies that 
flow from it distinguish non-profit enterprises from businesses, where surpluses 
may be distributed to owners rather than being plowed back into the entity's own 
activities (1995, p. 45). 

Such discretionary revenues are essential to maintaining the cross-subsidies that allow 

institutions to "pursue values not fully shared by the marketplace" (p. 46) and hence 

engage in activities that may have high intrinsic value but low market value. This is 

essentially a restatement of the problem outlined in Chapter 1. The relative reduction in 

discretionar>' income and the pursuit of revenues increasingly generated in the market 

ultimately lead to for-profit behavior by institutions. 

Closely related to the notion of cross-subsidization is resource fungibility; that is. 

the substitutability of resources among purposes. To say that one fiinction or activity 

subsidizes another that is jointly produced implies fungibility. Public finance addresses 

fungibility in a system of fiscal federalism by analyzing the impact of a categorical grant 

on a lower-le\'el government, distinguishing between the grant's income effect and its 

siihsiifiifion effect (Rosen. 1995. p. 311). Categorical grants can effectively change the 

relative prices among government-provided goods and services (resulting in the 
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substitution effect as resources are deployed for alternative uses), as well as increase the 

disposable income of the lower-level government (resulting in the income effect). When 

a categorical grant is received by the lower-level government, dollars previously used to 

support the subsidized activity are effectively freed up to support additional activities, an 

income effect is thus implied. That is, the lower-level government has experienced an 

increase in disposable income, some of which is used to support additional positively-

valued goods or activities, as well as the subsidized activity. 

McPherson and Schapiro, in developing their model of resource allocation, 

conceive of a university wherein there is perfect fungibility of earmarked (restricted) 

revenues among uses, up to the point where those revenues match the amount that would 

have been spent in the absence of such support, then zero flmgibility thereafter (1993, p. 

240). In other words, dollars tied to a specific purpose are perfectly substitutable among 

uses up to the point where the earmarking restriction actually becomes binding and 

causes a change in behavior. For example, McPherson and Schapiro find in their study 

that a one-dollar increase in federal grants and contracts results in a thirteen-cent increase 

in instructional expenditures at four-year public institutions, leading them to conclude 

that federal grants and contracts have "substantial flmgibility" (p. 248). If it is true that 

instruction subsidizes research at imiversities, it is apparently also true that funds received 

for research subsidize instruction because of the joint production of these two outputs. 

The importance of fungibility in the context of resource allocation is to note that there 

may be leakages among resource uses because of discretionary revenues, and these 
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leakages will be reduced when discretionary revenues dry up. Substituting the 

discretionary revenue assumption for the profit maximization assimiptions allows 

economic theory to be used in analyzing resource allocation in nomnarket organizations 

such as public universities. Thus, we have dealt with the assimiptions of available output 

markets and profit maximization in invoking the theory of the firm. 

There remains, however, the question of goal consensus. By assuming shared 

goals and a single utility fimction, the economic model allows for treatment of the 

organization as a single decision-maker, rendering the objective of utility maximization 

much simpler (i.e., there is only one utility fimction to be maximized.) James maintains 

that decision-making in IHLs is. in fact, decentralized among multiple actors whose goals 

sometimes conflict (1990, p. 79). Tuckman and Chang (1990) also maintain that the 

anah'sis of resource allocations decisions should be extended to reflect the goals of all of 

higher education's constituent parties, including those external to the institution. Their 

optimal utility function would therefore depict the goals of students, faculty, 

administrators, trustees and governing boards, professional and accrediting agencies, 

societ} at large, federal fianding agents, state funding agents, philanthropic institutions, 

and private industry- (p. 5). Modeling such an argument becomes impractical, as public 

choice theorists have found in attempting to develop a social welfare fimction (see Arrow. 

1963). Nonetheless, such an approach does acknowledge the importance of the goals of 

those external to the institution. 
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Notwithstanding the preceding discussion on the lack of goal consensus, a widely-

promulgated principle in higher education literature is that institutional prestige is an 

overriding objective of universities (Bowen, 1980; Garvin, 1980; Tuckman and Chang, 

1988; James, 1990). Most attempts to derive the arguments contained in a university's 

utility function have therefore started with this premise. In explaining cross-

subsidization. for example, James (1990) first assumes a team-utility function, then 

develops a model where the paramount goals of the institution are prestige and faculty-

worker satisfaction. The objectives used to achieve these goals include research and low 

teaching loads, quantity of undergraduate and graduate students, quality of students, input 

mix. and class size (p. 82). While teaching quality is discussed as a possible objective. 

James argues that it does not enter the IHL utility function because teaching quality is not 

a source of prestige (p. 84). Massy starts with James' model, then modifies it to include 

quantit}' of tenure-line faculty as a viable institutional objective. Massy and Zemsky rely 

upon James' elements of research, teaching load and class size in developing their model 

of the "academic ratchet' (1994). According to this model, faculty are generally assumed 

to prefer lower teaching loads, which over time results in increased faculty discretionary 

time, and hence, increased attention paid to research and publication at the expense of 

teaching. 

The works of Massy and James provide a representative sample of the attempts to 

develop a single utility function for an institution of higher education. While not 

impossible, most authors nonetheless concede that goal consensus is an unlikely outcome 
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at colleges and universities. Under such circumstances, broader economic theory predicts 

that 

If the ownership and control of organizational resources are dispersed in a roughly 
even fashion among the members of the organization, and if the organization is 
large, the situation reduces to that of pure competition. That is. resources will be 
allocated to organization activities through some form of exchange system, with 
each participant attempting to maximize his own self-interest, but with insufficient 
power to influence the allocation process solely through his own efforts (Pondy, 
1970. p. 295). 

While the control of organizational resources (or at least, control of the resource 

allocation decision) has historically been centralized in colleges and universities, such a 

proposition yields insight into what will happen in the more specific case of the 

university, particularly when resources are constant or declining. When budgets are tight. 

resource allocation becomes a zero-sum game between departments, and as James notes. 

This allocation is probably the most political and divisive decision at most IHLs 
and a model based on bargaining or organization theory might be more appropriate 
than a maximizing model to describe the process (1990. p. 98). 

In order to gain power in the process of competing for resources, interest groups may 

engage in a variety of forms of bargaining, including the threat of disaffection. Massy. 

for e.vample. in citing James, notes; 

Facult> wish to emphasize prestige, but they care more about increasing the 
prestige of their particular department than general institutional prestige. Where 
different departments compete for fxmds in a zero-sum game, departments with 
highly \ isible and productive faculty have greater bargaining power (Massy, 1995, 
p. 61. citing James. 1990). 

Such circumstances essentially reduce to a situation of pure competition, where faculty 

behave as "independent entrepreneurs" (Massy, p. 61). Upon closer examination, then. 
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the goal consensus assumption of classical economic theory breaks down somewhat in its 

application to resource allocation in higher education organizations. Ultimately, one 

must also undertake an examination of power processes, as Pondy concedes: 

To understand how an organization chooses a specific allocation pattern fi-om 
among those in the Pareto set, we need to examine more closely the internal 
dynamics of communication, persuasion, and the exercise of personal power (1970, 
p. 296. citing Lieberman, 1965). 
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Power Theories of Resource Allocation 

That the goal consensus assumption may not hold for organizations such as 

universities has been noted by a number of authors, most of whom advance an alternative 

theory that power affects resource allocation. PfefFer (1977) has noted: 

The problem is not that organizations do not seek to use rational, bureaucratic 
criteria, but that it is impossible to do so because of dissensus concerning 
preferences, criteria, and definitions on what the organization should be doing. 
Unless goals and criteria are shared among all participants in the organization, the 
use of power and influence is inevitable in organizational decision making (p. 239). 

Those critiquing the rational calculation or economic view of organizations thus tend to 

do so because of its use of bureaucratic, universalistic criteria as the sole basis for 

resource allocation, rather than acknowledging disparities in relative power among 

organizational units. Hills and Mahoney (1978) discuss the "early models of 

organization" (p. 454), which include the bureaucratic (organizations are viewed as 

achieving their missions through maximal efficiency) and the economic (invoking the 

theor)' of the firm, as already discussed, where profits are ma.\imized by optimally 

allocating resources). As Hills and Mahoney note. 

These machine models of organization suggest that budgeting is a mechanistic 
activity involving purely "rational" behavior and that all resource allocations, since 
they are optimal, result in maximum efficiency (p. 454). 

Hills and Mahoney contrast such a view with "more recent models" of organization, such 

as an open s\ stems model, which challenges the assumption of a unitary organizational 

goal: "since each system is a subsystem of a larger system, there must be multiple goals 
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in the larger system" (p. 454). As such, optimal resource allocation becomes much more 

problematic: 

The resultant model of organizations is one of a loosely coupled group of 
suborganizations characterized by bounded rationality and seeking to attain their 
own goal(s). although not in the optimizing sense. Similarly, the model suggests a 
group of subunits with distinct interests, each vying for resources to accomplish 
their goals (p. 454). 

Bounded rationality, the idea that there are cognitive limits on the amount of information 

decision makers can process, is a notion first invoked by March and Simon (1958) in 

their criticism of economic and rational models of organization. In conjunction with 

Cyert. March later went on to advance a coalitional model of organizations (1963). Such 

a model. Salancik and Pfeffer (1974) note, "emphasizes the differences in objectives and 

preferences of subunits and participants and seeks to describe the process by which 

conflicting preferences and beliefs are resolved" (p. 454). Baldridge (1971) also argued 

for a political coalition model of decision making, as opposed to either a bureaucratic 

model of organizations or a group of professionals orgEinized collegially (Pfeffer and 

Salancik, 1974. p. 136). Whereas "in the bureaucratic model, universalistic criteria are 

used for decision making, ... Power, especially horizontal subunit power, is emphasized 

in the political model of organizations" (Pfeffer and Salancik, 1974. p. 136. citing 

Perrow. 1972. 1970). Thus, power, or measures serving as proxies thereof, becomes an 

important variable of interest in much of the non-economic literature on resource 

allocation in organizations. Most of the studies that have been done from such a 

perspective tend to look at resource allocation as a function of relative subunit power 
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while controlling for certain bureaucratic criteria, such as workload. However, as 

mentioned in Chapter 1, the dependent variable of interest is almost always subunit 

resource allocations; that is, allocations to or budgets of different intraorganizational 

departments or units, as opposed to organizational activities. None as yet has given 

consideration to power as a determinant of organizational activities taken as a whole. All 

are consistent, though, in their rejection of universalistic criteria as the only basis for 

allocation of resources in organizations. 

Studies which have specifically examined power and its effect on resource 

allocation in institutions of higher education include Hills an Mahoney (1978). Salancik 

and Pfeffer (1974). Pfeffer and Salancik (1974), Tolbert (1985). and Hackman (1985). 

Salancik and Pfeffer adopt a coalitional view of organizations in their examination of 

power bases and uses, consistent with Thompson and Tuden (1959). who '"argued that 

computational, bureaucratic forms of decision making could be employed only when 

there was agreement both about goals and about the causal connections between actions 

and the results of those actions" (Salancik and Pfeffer. 1974. p. 454). Salancik and 

Pfeffer hypothesize and find that the basis of subunit power in an organization 

(specifically, a university) is the abilit>' to acquire and provide resources that are critical 

to the organization (p. 453). Such power is then in turn used by the unit to acquire 

resources that are critical and scarce in the internal allocation process. In their model. 

Salancik and Pfeffer find the most important determinant of subunit power in a university 

to be the subunifs provision of outside funds to the university (p. 460). Such a premise 



52 

forms the cornerstone of their theory on resource dependency, discussed in the 

concluding section of this chapter. Summarily, Salancik and Pfeffer find that, with regard 

to the bases and use of power in organizational decision making: 

Subunit power accrues to those departments that are most instrumental in bringing 
in or providing resources which are highly valued by the total organization. In turn, 
this power enables these subunits to obtain more of those scarce and critical 
resources allocated within the organization (p. 470). 

In their other 1974 study of organizational decision making, Pfeffer and Salancik use a 

political coalition model to analyze the allocation of resources to university subunits: 

It is the hypothesis of this study that organizational decision making, and 
particularly resource allocation decision making, is a political process and can be 
explained by consideration of relative subunit power, as well as by consideration of 
possible bureaucratic criteria (p. 139). 

This study, then, finds measures of subunit power (as gauged by interviews with 

department heads and membership on major university committees) explain resource 

allocation to subunits as well as bureaucratic criteria, such as instructional workload (p. 

143). 

Hills and Mahoney (1978) also analyzed university resource allocation decisions 

to determine "whether budgeting conforms more closely to a bureaucratic model of 

organization or to a coalitional model of organization" (p. 454). Their central hypothesis 

was that resource allocation under conditions of relative abundance would be a function 

of universalistic criteria, such as instructional workload, while under conditions of 

scarcit\\ power would be the better predictor. They find that measures of externally-

based power (existence of an advisory board and matching fimds generated outside the 
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institution) were significant explanatory variables during periods of scarce resources, 

while workload was influential during periods of abundance (p. 464). Their findings thus 

support both a bureaucratic and coalitional model to some degree. 

Hackman's study of power and resource allocation in colleges and universities 

(1985) examines the concept of centrality as it related to power. Centrality, as Hackman 

defines it. is "how closely the purposes of a unit match the central mission of its 

institution" (p. 61). Ashar and Shapiro (1988) later offered fluther refinement of the 

concept to mean centrality as it relates to organizational workflows. Hackman finds that 

a unit's centrality interacts with its environmental power (defined as the "'relative abilit}' 

of a unit to bring in outside resources that are critically needed by the institution"—p. 63) 

and its resource negotiation strategies to determine internal resource allocations of the 

organization (p. 72). Furthermore, a unit's institutional power (relative influence within 

the institution) also affects resource allocations separately (p. 72). Summarily, Hackman 

notes, her study "supports the view of colleges and universities as political organizations 

that operate as open systems in interactions with the environment'' (p. 74). 

That the external environment can assert some control over internal organizational 

decisions is a hypothesis that has received some attention in the organizational theor\' 

literature. Tolbert has directly examined this hypothesis in her 1985 study on sources of 

administrative structure in institutions of higher education. Working from both resource 

dependence and institutionalization frameworks, Tolbert finds support for the idea that 

the external organizational environment, via its resource dependencies, can impact 
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internal organizational structure, and therefore, resource allocation. Citing, among 

others, PfefFer and Salancik's 1978 theory on resource dependency (discussed 

momentarily), Tolberl argues for a model of organizations where 

... the environment is conceptualized in terms of other organizations with which the 
focal organization engages in direct exchange relations ... Administrative structure, 
from this perspective, reflects efforts to ensure a stable flow of resources and to 
manage problems and uncertainties associated with exchange transactions. 
Increasing dependence on exchange relationships produces administrative 
differentiation as organizations create offices and positions to manage these 
relationships (p. 1). 

Changes in resource dependencies, then, effectively drive changes in administrative 

structures, a proposition that Tolbert's smdy supports when she finds growth in 

administrative posts that are not aligned with traditional flmding sources for institutions 

undergoing dependency changes (p. 11). Such is the proposition of the work herein (that 

dependency changes drive priorities); before preceding, however, resource dependency 

theor}' will first be explored more thoroughly. 
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Resource Dependency Theory 

Building in part on the early works of Emerson (1962), Blau (1964), Thompson 

(1967), Cyert and March (1963), Katz and Kahn (1966), Perrow (1970), and Hickson, et 

a! (1971). Pfeffer and Salancik (1978) argue for a view of organizations as "other-

directed. involved in a constant struggle for autonomy and discretion, confronted with 

constraint and external control," rather than "self-directed, autonomous actors pursuing 

their own ends" (p. 257). Adopting a quasi-Darwinian approach, Pfeffer and Salancik 

posit that survival is the overriding objective of organizations, and that in order to 

sur\'ive. organizations must acquire resources, typically from their environments: 

The key to organizational survival is the ability to acquire and maintain resources-
Organizations must transact with other elements in their environment to acquire 
needed resources...(p. 2). 

Blau's e.xchange theory (1964) recognized that transactions or exchanges provided the 

opportunity for power and compliance to be e.xercised. Pfeffer and Salancik argue that 

the process of transacting with the environment results in the creation of certain resource 

dependencies, effectively providing those external to the organization with some power 

over its actions: 

Because organizations are not self-contained or self-sufficient, the environment 
must be relied upon to provide support. For continuing to provide what the 
organization needs, the external groups or organizations may demand certain 
actions from the organization in retum. It is the fact of the organization's 
dependence on the environment that makes the extemal constraint and control of 
organizational behavior both possible and almost inevitable (p. 43). 

This leads to the general proposition that "organizations will tend to be influenced by 

those who control the resources they require" (p. 44). a notion which has both intuitive 
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and empirical appeal. Such was the line of thinking employed by Emerson in developing 

his power-dependency theory of social relations (1962), wherein he noted: 

... the power to control or influence the other resides in control over the things he 
values, which may range all the way from oil reserves to ego-support, depending 
upon the relation in question. In short, power resides implicitly in the other's 
dependency (p. 32). 

If power is defined as the ability of one social unit to determine the behavior of another, 

then under Emerson's scheme, dependency can be viewed as the reciprocal of power 

(Hickson et al. 1971, p. 217). Jacobs (1974) would broaden Emerson's conceptualization 

of power in defining control: 

... control can simply be spoken of as causation. Thus, if a set of environmental 
actors causes an organization's behavior,...a control relationship has been 
demonstrated. Control then becomes a much broader concept than power in that 
control need not be deliberate or plarmed and there need be no resistance on the part 
of the controlled (p. 48). 

Thus, in discussing the social control of organizations, it may be useful to distinguish 

between power and control. While Pfeffer and Salancik do not make such a distinction. 

they do distinguish between efficiency and effectiveness. Effectiveness refers to "how 

w ell an organization is meeting the demands of the various groups and organizations that 

are concerned with its activities" (p. 10). Effectiveness, then, amounts to an externally-

defined measure of the organization's performance, whereas efficiency refers to an 

internal evaluation of the resources consumed in relation to output (p. 36). Accordingly. 

Pfeffer and Salancik note: 

... organizations survive to the extent that they are effective. Their effectiveness 
derives from the management of demands, particularly the demands of interest 
groups upon which the organizations depend for resources and support (p. 2). 
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Such management of demands can be problematic for the organization, particularly where 

interest groups demands do not coincide or overlap: 

... the existence of competing demands can be a problem. Each time the 
organization satisfies the demands of one participant or interest group it 
simultaneously constrains its own behavior in meeting other or subsequent 
demands...In general,...the constraints imposed by satisfying one set of demands 
affect the organization's ability to satisfy others (p. 29). 

The determination of whose needs will be met in the face of competing demands is made 

on the basis of dependence. Pfeffer and Salancik note (p. 45): 

An organi2:ation's attempts to satisfy the demands of a given group are a flmction 
of it's dependence on that group relative to other groups and the extent to which the 
demands of one group conflict with the demands of another. 

Dependence, in turn, is a flinction of resources. TTae power of a given group in the focal 

organization is determined by the focal organization's dependence on that group for 

resources, consistent with Emerson's reciprocal relationship characterization. More 

specifically. Pfeffer and Salancik describe three factors that determine the dependence of 

one organization on another. They include: 1) the importance of the resource provided. 

which has the dimensions of relative magnitude and criticality: 2) the discretion which 

the interest group holds over the resource's allocation and use. and; 3) the substitutability 

of the resource, or extent to which few alternatives exist (p. 45). Relative magnitude, 

Pfeffer and Salancik state, is "measurable by assessing the proportion of total 

inputs...accounted for by the [resource] exchange." while criticality refers to the "ability 

of the organization to continue functioning in the absence of the resource" (p. 46). 

Summarily. 
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Concentration of the control of discretion over resources and the importance of the 
resources to the organization together determine the focal organization's 
dependence on any given other group or organization. Dependence can then be 
defined as the product of the importance of a given input...to the organization and 
the extent to which it is controlled by a relatively few organizations (p. 51). 

Dependence has been defined differently by different researchers arguing from a similar 

framework. Jacobs (1974) identifies two components of dependence including the 

essentiality of an item received in an exchange and the availability of that item from other 

sources (p. 51). He then describes five points of dependency that all organizations must 

face (p 50). arguing that it is the problematic dependencies, or those that represent a 

source of vulnerability for the organization that effectively constrain behavior: i.e.. 

"organizations are controlled by those who comprise or control the organization's most 

problematic dependencies" (p. 53). Hickson et al (1971) define dependency in terms of 

strategic contingencies; that is. intraorganizational dependencies (or subunit power) are a 

function of 1) the ability of a subunit to cope with environmental uncertainty; 2) the 

substitutability of a subunit's coping activities, and; 3) the centrality of a subunit (p. 216). 

B> being able to control organizational contingencies or uncertainties, the subunit 

effecti\ ely increases the rest of the organization's dependence upon it. While external 

uncertaint\' may provide the initial impetus for the creation of subunit power, strategic 

contingency theorv*. like many of the early organizational theories in this area, deals only 

tangentially with the external control of organizations (Jacobs, 1974. p. 49). That is. the 

focus is again the determinants of subunit power within organizations, rather than the role 

of actors outside the organization. Thompson, for example, has also argued (1967) that 
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subunit power is acquired through the ability to cope with critical organizational 

uncertainties, as has Perrow (1970, 1972). Pfeffer and Salancik, and to a certain extent, 

Jacobs, are more concerned with describing how dependencies arising from the 

environment itself are instrumental in controlling organizational behavior. Some of their 

premises may in fact reflect contingency theory; Pfeffer. for example, in his 1977 article, 

notes that "Power is based on resources, one of which is the ability to cope with critical 

organizational contingencies" (p. 261). Nonetheless, Pfeffer and Salancik and Jacobs are 

all more specific in identifying resources as the source or cause of dependency. 

While the definition of dependency may change, one theme that remains fairly 

constant throughout all the literature just discussed is the notion of substitutability. Most 

of the researchers cited recognize in some way that the idea of scarcity or the lack of 

substitutes enhances a contingency or dependency. In the case of strategic contingencies 

theor>-. nonsubstitutability is an explicitly-recognized component of subunit power. 

Pfeffer. in his earlier work (1977). argued that resources must be both scarce and critical 

to affect power and hence allocation outcomes (p. 248), and as he then noted. 

The importance of substitutability for determining power is found in the earlier 
formulations by Emerson (1962) and Blau (1964). both of whom noted that power 
and dependence were reduced to the extent that resources or outcomes could be 
obtained from alternative actors (p. 256). 

In Pfeffer and Salancik's resource dependency theory, of course, substitutability. or the 

"extent to which there are few alternatives" to a resource, is explicitly recognized (p. 45). 

Pfeffer and Salancik include two empirical tests of resource dependency theory in 

their book, both of which examine the role of ftmding received from the government on 
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private firm behavior. They conclude, "To the extent that the focal organization 

depended on the government, a greater influence on the decisions of the managers and the 

behavior of the contractors could be observed..." (p. 59). Other empirical studies that 

have tested resource dependency theory include Tolbert (1985, already discussed), Pfeffer 

and Davis-Blake (1987), and Koberg and Ungson (1987). While the dependent variables 

of interest were either singular components of resource allocation (i.e.. administrative 

positions or administrative salaries) or overall organizational structure (i.e., organic or 

mechanistic), the findings from these smdies generally support the premises of resource 

dependency. In addition, Pfeffer developed a number of hypotheses, prior to his and 

Salancik's formalization of resource dependency theorj', that tend to confirm its viability. 

For example, in his 1977 article. Pfeffer explicitly states: 

... power accrues to those subunits that are most instrumental in providing 
important resources for the organization...To the e.xtent that the subunit brings in 
outside resources, it lessens its dependence on the rest of the organization for 
internally allocated resources. Conversely, the subunit increases the rest of the 
organization's dependence on it (p. 258). 

\\'hile such a statement again focuses on the distribution of internal (subunit) power, it 

begins to recognize the ways in which the environment can come to affect that power. 

Pfeffer's 1977 study with Leong. wherein they analyzed resource allocations in the 

United Fund, also found evidence that subunit power is effectively a function of a "unit's 

relati\'e resource dependence position in the social structure" (p. 778). 

B\- asserting environmental control of organizations, resource dependency theory 

differs markedly from economic theory or other theoretical perspectives positing an 
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internal locus of control for organizational decisions and behaviors, or self-directed, 

autonomous behavior. In that regard, it provides a useful alternative to economic theory 

for e.xamining organizational decision making, including decisions regarding internal 

resource allocation. As Pfeffer and Salancik note, 

A good deal of organizational behavior, the actions taken by organizations, can be 
understood only by knowing something about the organization's environment and 
the problems it creates for obtaining resources. What happens in an organization is 
not only a function of the organization, its structure, its leadership, its procedures, 
or its goals. What happens is also a consequence of the environment and the 
particular contingencies and constraints deriving from that environment (p. 3). 

By allowing for the possibility of external control of organizations, one can legitimately 

question whose interests are being served by the organization's activities, which is the 

critical issue identified earlier in this study. If. as Pfeffer and Salancik contend (p. 27). 

organizations "must decide which groups to attend to and which to ignore" when faced 

with conflicting demands, resource dependency theory provides one framework for 

analyzing such decisions. To wit: 

Dependence...measures the potency of the extemal organizations or groups in the 
given organization's environment. It is a measure of how much these organizations 
must be taken into accoimt and, also, how likely it is that they will be perceived as 
important and considered in the organization's decision making (p. 52). 

Using Blau's exchange theory terminology, resource dependency analyzes to whom the 

organization gives compliance, or whose interests are being served by the organization. 

.And as Pfeffer and Salancik note, "...the critical issue in organizations is not whether 

there will be a concentration of control but, rather, whose interests are being served by the 

organized, coordinated activities" (p. 52. citing Perrow. 1972). 
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CHAPTER 3 - METHODS 

Resource dependency theory and economic theory ofifer two alternative, though 

not necessarily competing, theories of resource allocation. Dependency theory would 

most appropriately fall into the "power" camp of allocation theories discussed in Chapter 

2, asserting external control of the organization by virtue of its various resource 

dependencies, whereas economic theory would argue for an internal locus of control for 

the organization as it engages in rational utility-maximization. Resource allocation under 

the latter would then occur in accordance with the organization's utility function or its 

expense preferences (see Williamson, 1964). Any test of resource dependency theory as 

a plausible theory for explaining resource allocation should therefore attempt to control 

for, to the extent possible, an alternative economic explanation, such as changes in the 

organization's expense preferences. As in all studies, the selection of appropriate 

variables for inclusion is a function not only of theoretical appeal but also data 

availability. A dependency approach would argue primarily for the use of particularistic 

or political criteria, as described by organizational theorists (namely, degree of 

dependence as a measure of constituency power), while an economically-based model 

would employ more bureaucratic or universalistic criteria, such as workload or variables 

depicting the organization's utility ftmction. 

The fundamental premise of this study is that changes in resource dependencies 

drive changes in internal resource allocation patterns in organizations, and specifically, in 

public universities. Such is the argument essentially implied by the literature reviewed in 



63 

Chapter 1, in relation to higher education's changing financial environment. It will be 

recalled that Williams', Leslie's, and Massy's works all speak to the increased 

privatization of public higher education, resulting in increased entrepreneurial, market-

driven behavior on the part of institutions, and the pursuit of marketplace values in order 

to obtain resources. Intuitively, such pursuits and behavioral changes will ultimately 

manifest themselves in changes in activities (or the relative priority afforded different 

activities) as the institution turns its attention toward generating additional resources from 

new or old providers. Such changes will be captured and recorded by the institution's 

financial records systems as various activities are carried out and accounted for. If, as 

resource dependency theory contends, organizations demonstrate compliance with the 

wishes and mandates of those upon whom they are dependent, then one would expect to 

see greater compliance afforded to those upon whom the organization grows more 

dependent over time (or perhaps, to those resource providers who already represent a 

dependency and grow more insistent upon compliance). In this context, compliance is 

defined as organizational effort or activity benefiting or appeasing a particular resource-

providing group. Organizational effort or activity thus becomes the phenomenon of 

interest, and how to measure or gauge such activity appropriately merits consideration. 

One potentially viable measure, with regard to higher education activities, is faculty time 

allocation, i.e., workload studies. Faculty workload data, however, measure the activity 

of only one segment of the university labor force, a segment that increasingly comprises a 

smaller proportion of the total. What is needed are measxares of the entire organization's 
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effort and activity, and it is suggested here that actual expenditures by fimction provide 

that proxy. If the budget records the outcome of the struggle between parties as to 

"whose preferences are to prevail in the determination of policy" (Wildavsky, 1968, p. 

193), then expenditures record whose preferences actually prevail. Etzioni supports this 

view by distinguishing between an organization's real goals and its stated goals, arguing 

that resource allocations or commitments provide a better means of determining the 

former, and advising researchers that "...examination of the allocation of resources and 

direction of efforts is often a necessary complementary research method [in addition to 

interviews] for obtaining satisfactory results" (1964, p. 7). In short, if one wishes to 

know what is valued by the organization, one should look to how the organization spends 

its money. A number of researchers cited previously analyzed budget allocations as the 

dependent variable of interest. This study goes one step further by suggesting that actual 

expenditures of resources represent an even better measure of organizational priorities, as 

a matter of historical record. Budgets, of course, represent a snapshot of priorities at one 

point in time; they may be subsequently revised, however. Expenditures record who 

actually won the war. If it is assumed, in true homo economicus fashion, that 

organizations only spend money on things that are of value to them, then values may 

effectively be inferred from expenditures. 
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Limitations 

The purpose of this study is to test resource dependency theory as a plausible 

theory for explaining resource allocation, while controlling for alternative explanations 

such as changes in expense preferences, in light of available data. The data used is thus 

limited to that available from nationally-published surveys, and as such, any reporting 

limitations inherent therein also apply to this study. For example, in the IPEDS survey 

data (discussed in the ensuing section), institutions report private gifts and private grants 

and contracts as a single item; thus, necessarily they were treated as a single revenue 

source in this study, even though it might have been desirable to separate them. 

Furthermore, the study is limited to a focus on resource dependency as the primary 

theoretical proposition for explaining the phenomena under study. No attempt is made to 

define or elaborate a team utility function for the organization beyond the use of a readily 

available proxy (discussed in the section on model specification). As was discussed in 

Chapter 2, in the section reviewing the goal consensus assumption of classical economic 

theor>% the impossibility of constructing a truly-representative team utility flmction for 

complex organizations such as universities has generally been conceded. The best that 

has been argued in terms of an overriding objective is that institutions of higher education 

engage in prestige maximization, and a variable is suggested herein for approximating 

that goal. Beyond that, however, this research is primarily concerned with testing 

resource dependency theory as a viable theory for describing internal resource allocation. 

To the extent possible, and in light of available data, the study will attempt to consider 
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alternative explanations, but such considerations will not be the primary focus. 

Furthermore, this research is limited to a study of public institutions of higher education, 

in keeping with the desire to determine the impact of declining (relative) government 

appropriations on institutional priorities. 
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Research Hypotheses 

Expenditures for higher education institutions are classified uniformly by 

NACUBO (National Association of College and University Business Officers) and 

AICPA (American Institute of Certified Public Accountants) standards. Aimually, 

institutions nationwide are surveyed on their financial status via the IPEDS survey 

(Integrated Postsecondary Education Data System), formerly known as the Higher 

Education General Information Survey (HEGIS). Under the survey, expenditures are 

reported by use (fimction) and revenues, by source, usually as extracted fi-om the 

institution's audited Statement of Current Funds Revenues, Expenditures, and Other 

Changes. Expenditures are classified broadly as either educational and general 

expenditures or non-educational and general expenditures. Educational and general 

expenditures include the fimctions of instruction, research, public service, academic 

support, student services, institutional support, operation and maintenance of plant, 

scholarships and fellowships, and transfers to other fund groups (NCHEMS, 1980, pp. 

16-17). Non-educational and general expenditures include those for auxiliary enterprises, 

hospitals, and independent operations (NCHEMS, p. 18). Revenue sources include 

tuition and fees; governmental appropriations; governmental grants and contracts; private 

gifts, grants, and contracts; endowment income; sales and service of educational 

activities; sales and service of auxiliary enterprises; sales and service of hospitals; 

independent operations; transfers; and other sources (NCHEMS, pp. 14-16). Generally, 

the latter revenue categories (sales and service, independent operations, transfers, and 
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other) do not support the activities accounted for by educational and general 

expenditures, and therefore are not a focus of this research. The remaining revenue 

categories (tuition, appropriations, endowment income, and gifts, grants, and contracts) 

are typically broken down fluther by degree of restriction, and where appropriate, level of 

government provider (federal, state, or local). For simplicity and conformance with the 

hypotheses below, the revenue components of interest have been aggregated into three 

primary categories: tuition and fees; government appropriations; and gifts, grants and 

contracts. 

Given the appropriateness of expenditures as a measure of organizational activity, 

and a preliminary explanation of higher education revenues and expenditure categories, 

three general hypotheses germane to this study may be advanced. Resource dependency 

theory would hold that "organizations will tend to be influenced by those who control the 

resources they require" (Pfeffer and Salancik, 1978, p. 44), and the fundamental premise 

of this research is that changes in resource dependencies drive changes in internal 

resource allocation patterns because of that influence. Accordingly, it is hypothesized 

that 

(1) As institutions receive less support (either proportionately, as measured by revenue 
shares, or absolutely, as measured by per-student dollar amounts) from governmental 
appropriations over time (i.e., are less resource dependent upon appropriations), 
fewer resources will be allocated (either proportionately or absolutely) to instruction, 
public service, library, plant maintenance and operation, and perhaps administration. 

(2) As institutions receive more support (either proportionately or absolutely) from gifts, 
grants, and contracts over time (i.e., are more resource dependent on the same), more 
resources will be allocated (either proportionately or absolutely) to research, 
scholarships and fellowships, and perhaps administration. 
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(3) As institutions receive more support (either proportionately or absolutely) from 
student tuition and fees (grow more resource dependent upon the same), more 
resources will be allocated (either proportionately or absolutely) to student services, 
scholarships and fellowships, instruction, and perhaps administration. 

The above hypotheses, when stated in proportions, test resource dependency theory (the 

substitution effect), while absolute dollar amounts test economic theory (the income 

effect). Furthermore, in each of the above, it is hypothesized that if the alternative 

(economic) theory exhibits significant explanatory power, then two variables will detect 

such significance: a dummy variable assigned according to Carnegie classification 

(providing a rough proxy of the instimtion's utility function), and. where included as a 

separate variable, enrollment (a rough measure of workload, an effect that one might 

expect in a bureaucratic model of organizations). 

What is really being hypothesized in the above propositions, of course, is that 

certain revenue sources tend to underwrite certain institutional activities: consequently, as 

one observes shifts in public higher education's revenue base over time, it would seem 

logical to observe changes in expenditure priorities consonant with that changing base. 

More specifically, the above hypotheses would imply that governmental appropriations 

tend to underwrite the functions of instruction, public service, libraries, and plant 

maintenance and operation; tuition and fees tend to underwrite the functions of 

instruction, student services, and scholarships and fellowships; and gifts, grants, and 

contracts underwrite the functions of research and scholarships and fellowships. As well, 

all three revenue sources may indeed support administrative functions: appropriations 
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and student fees because of their relatively unrestricted nature, and grants and contracts 

because the indirect cost component that they typically carry. The hypothesized positive 

relationships between expenditure categories (activities) and revenue sources are 

summarized in Table 3.1. Negative relationships are not depicted; because of the 

possibility of resource ftmgibility, or the income effect described above, it would be 

difficult to sort out which revenues pose a "detractor" to a given activity. Furthermore, it 

should be noted that the table says nothing about the strength of the hypothesized 

relationships; however, one might reasonably expect, in accordance with dependency 

theory, that the hypothesized relationships might be weaker for those revenues that are 

generally unrestricted (appropriations and tuition) than for those that are generally 

restricted (gifts, grants, and contracts). As Pfeffer and Salancik note, discretion over 

resource allocation and use is one of three determinants of dependence (1978. p. 45). 

In explaining the logic of the above hypotheses, the basis for the first hypothesis 

should be relatively clear, in light of the prestige maximization objective discussed in 

Table 3.1 Hypothesized Relationships Between Revenue Sources and Expenditure Uses 

Government Tuition and Gifts. Grants. 
Appropriations Fees and Contracts 

Instruction 
Research 
Public Serv ice 
Student Services 
Libraries 
Plant Maintenance & Operation 
Scholarships & Fellowships 
Administration + (?) 

+ 

+ 

+ 

+ (?) 

+ 

+ 

+ 

+ (?) 

+ 

+ 
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Chapter 2, and the market-driven nature of the new financial environment facing higher 

education. It was observed in the literature review that faculty generally prefer research 

over teaching, in part due to their own expense preference functions, but increasingly 

because of the need to generate resources for the institution, and more specifically, for 

their departments. Government appropriations provide the kind of discretionary or 

"fixed" revenues that Massy refers to as necessary for the cross-subsidization of low-

market-value activities. While perhaps having a high academic value, instruction 

represents a relatively low-market-value activity, at least compared to sponsored research. 

Likewise, public service activities (cooperative extension services, radio and television 

broadcasting) might also hold a low market value, while physical plant and library 

expenditures suffer firom the "collective good" problem, serving no singular constituent 

interest, but rather, a collection of interests across campus. As such, one would expect 

such activities to be underwritten with fixed revenues such as appropriations, in light of 

the principle of free-ridership. Administration, while hypothesized to be underwritten in 

part by appropriations, is difficult to predict with regard to direction of change because it 

may in fact be cross-subsidized by the other (proportionately-increasing) revenue sources 

as well. 

Hypothesis 2 would also seem straightforward, in light of the fact that most grants 

and contracts represent an outright purchase of a service or commodity (sponsored 

research), and because they frequently provide support for graduate students in exchange 

for services rendered in conjunction with the award. (As well, the gift revenue included 
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in this category may indeed underwrite scholarships and fellowships.) Furthermore, 

grants and contracts typically carry an indirect cost component to offset overhead 

expenses associated with the awards; it is therefore hypothesized that administrative 

expenditures may also be impacted by increased reliance on grants. Again, because of 

the likely cross-subsidization of this latter category, predicting the direction of change 

with regard to administration is problematic, in light of a changing revenue base. 

The third hypothesis would seem logical in that institutions will incur more 

expenditures designed to appease student interests as student fees bear an increasing share 

of the burden for the cost of higher education. Increases in the share of expenditures 

accounted for by scholarships and fellowships might reasonably be expected in light of 

increased student charges. Alternatively, student services and instruction represent 

commodities that students might expect to receive in return for their tuition dollars; 

therefore, it is hypothesized that these two expenditure categories will be positively 

impacted as student-derived resources provide an increasing share of revenues to the 

institution. As well, mition and fees may also underwrite administration, as previously 

noted. 

Appendix D provides further refinement and definition of the revenue and 

expenditure categories and their components, as delineated in the Higher Education 

General Information Survey (HEGIS) Financial Reporting Guide and Data User's Guide 

(NCHEMS. 1980). 
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Research Design 

To test the general hypothesis that changes in resource dependencies drive 

changes in resource allocation patterns and the more specific hypotheses delineated 

above, it would seem logical first to determine which revenue sources underwrite which 

activities in higher education and then to analyze the impact of changes in the former on 

the latter. A number of modeling options exist for doing so. For example. Chapter 2 

briefly discussed allocation models, systems of equations that analyze how an aggregate 

is distributed over its component parts, subject to the basic identity that the sum of the 

components equals the aggregate (Bewley, 1986, p. 1). Consumer demand lends itself 

well to allocation analysis, where total household expenditure is allocated among goods 

and services subject to a budget constraint (p. 3). The allocation can be represented as a 

budget share model, where the sum of the shares of the aggregate components equals one 

(p. 31). Such a treatment, however, is probably inappropriate for the research proposed 

herein. Because it is premised in consumer demand theory, the allocation approach 

employs information on commodity price, and higher education commodities (activities) 

are not individually priced. Instead, alternative statistical methods, ordinary least squares 

(OLS) and multinomial logit regression analysis, will be used with two different 

approaches to investigate the research hypotheses. The statistical information obtained 

from these analyses can be used to test for structural change among variables over time, 

and if it is found to have occurred, such change can be decomposed and analyzed further 

to determine how changes in dependencies might drive changes in resource allocation. If 
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structural change is not found to have occurred, an analysis of change over time can still 

be conducted using a fixed effects model, thereby allowing some conclusions to be 

reached regarding the impact of a changing revenue base on resource allocation. Each of 

these steps will be considered in greater detail in the sections that follow, along with 

discussion of the data and variables to be employed. 
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Data 

The data used in this study come primarily from the IPEDS and HEGIS finance 

and fall enrolhnent surveys described earlier in this chapter. In addition, Carnegie 

classifications were obtained from reports published by the Carnegie Foundation for the 

Advancement of Teaching. In both statistical methods (ordinary least squares and 

multinomial logit regression), four data elements essentially were used. Current fiinds 

revenue and expenditure information was obtained from the IPEDS/HEGIS finance 

surveys, enrolhnent data from the fall enrollment surveys, and Carnegie classification 

from the Camegie reports. Depending upon the model specified, enrollment takes either 

the form of a separate, independent variable, or a divisor in the calculation of other 

independent variables. 

Two years of data were collected: fiscal year 1982-83 (FY83) using enrollment 

data from the fall of 1982, and fiscal year 1992-93 (FY93) using fall 1992 enrollment. 

Initially, it was hoped that three years of data might be employed (FY83, FY88, and 

FY93) in order to analyze separately the period described in Chapter I as most arduous in 

terms of state funding (the late eighties and early nineties). However, not all of the data 

required were available from the archiving agency for FY88, so this year was 

subsequently dropped from the analysis. The financial and enrollment data for 1992-93 

were supplied on a CD-ROM disk by the National Center for Education Statistics. Data 

for 1982-83 were obtained in hardcopy form via written request of the Center's archiving 

agency, the National Education Data Resource Center (NEDRC). The Camegie 
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classifications used are those that would have been in effect in 1982-83 (published in the 

1976 Carnegie Classification report), and 1992-93 (published in the 1987 edition). 
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Statistical Methods and Model Specifications 

While used to test the same general hypotheses, the two alternative statistical 

methods employed by this study do not represent the same thing. Used are different 

variables that do not portend to measure the same thing, nor is it internally consistent to 

imply that they do. Per-student, inflation-adjusted, revenue and expenditure data were 

used in conjunction with ordinary least squares regression analysis, while share data (i.e., 

percent of total current fund revenues or expenditures by source or use) were used in 

conjunction with the multinomial logit regression analysis. Because these data do not 

measure the same thing, care must be taken in making any direct comparisons of the 

results; however, it is hoped that by using both methods, general patterns of significance 

and relationship (signs) among variables may be established. The rationale for using both 

methods lies in the fact that a particular activity might account for a decreasing share of 

expenditures due. for example, to changes in relative prices of inputs, while nonetheless 

accounting for a real increase in absolute effort (expenditure) on a per-student basis. 

Therefore, an attempt to conduct a parallel analysis will be maintained throughout the 

study, though it is again noted that such an approach comprises a somewhat internally-

inconsistent research design. Accordingly, the OLS equations to be estimated using the 

inflation-adjusted, per-student data for both 1982-83 and 1992-93 are 

(1) InstrS = P(,,)Apps$ + P(,^,Tuit$ + P(,j)GGK$ + P(,4,Cam 

(2) RschS = P{2^i,Apps$ + P(2;:)Tuit$ + P^ijjGGKS + P(2 4)Cam 

(3) PubSv$= p(3,)Apps$ + p(3j)Tuit$ + p^j^GGKS + P(3 4,Cam 
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A A A A 

(4) StuSv$= p(4,,) AppsS + P{4j) TuitS + P(4J,GGK$ 4- P(4 4) Cam 

(5) LibrS = P(5.i) AppsS + 
A 

P(5j)Tuit$ + 
A 

P(jj) GGKS + 
A 

P(5 4) Cam 

(6) Admin$= P(6,i) AppsS + P(5_2) TuitS + 
A 

P(63) GGKS + 
A 

P(6.4)Cam 

(7) Plants = P(7.i) AppsS + P(7j,Tuit$ + P(7j) GGKS -1- P(7 4) Cam 

(8) SFS = P(8.i) AppsS + 
A 

P(8j)Tuit$ + 
A 

P(8j) GGKS + 
A 

P(8.4)Cam 

where InstrS represents per-student, constant (1983) dollar current fund expenditures for 

instruction; RschS, per-student expenditures for research; PubSvS, per-student 

expenditures for public service; StuSvS, per-student expenditures for student services; 

Libr$, per-student expenditures for libraries; AdminS, per-student expenditures for 

administration (defined as academic support plus institutional support minus libraries); 

Plants, per-student expenditures for plant maintenance and operation; and SF$, per-

student expenditures for scholarships and fellowships. For the revenue variables, AppsS 

is defined as total per-student, constant 1983 current fund revenues from all 

appropriations (state, federal, and local); TuitS represents per-student revenues from 

tuition and fees; and GGK$ equals total per-student revenues from all gifts, grants, and 

conu-acts (federal, state, local, and private). The Higher Education Price Index (HEPI) 

will be used to adjust all totals for inflation, in a manner similar to the calculation done in 

Appendices B and C from Chapter I, as obtained from NCES publications (1995). All 

equations will, of course, include a constant term. 

In addition to the revenue variables that are included in the study as a test for 

resource dependence, an additional variable (Cam) is included in all model specifications 
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in an attempt to control for the alternative hypothesis discussed earlier, namely, that 

changes in resource allocation are due to changes in expense preferences. The Carnegie 

classification is included as a dummy variable in an effort to capture the effects of a 

change in an institution's priorities as it moves from, say, a doctoral 11 institution to a 

research I institution. (A fuller discussion of the Carnegie classification thresholds is 

included in Appendix E.) Following the notion that the best one can do in estimating a 

team utility flmction for the institution is to assume that prestige maximization is an 

overriding objective, then it would seem plausible that Carnegie classification does 

provide an approximation of that objective. Minimally, Carnegie rank would seem to 

provide a measure of the relative emphasis afforded research versus instruction, and it 

may be possible to infer a number of other priorities from such information; for example, 

institutions placing higher priority on instruction might also view the delivery of student 

services as more important. For purposes of this study, Carnegie ranking is included in 

an effort to control for alternative explanations of resource allocation, subject to the 

limitations outlined earlier. 

A final variable (enrollment) is included, in each of the model specifications, to 

represent the kind of bureaucratic, universalistic criteria one would expect to see m a 

bureaucratic or economic model of organizations. Much of the literature reviewed earlier 

argued for the inclusion of workload (primarily, enrollment) as one predictor of budget 

allocations, and indeed it would seem reasonable that changes in enrollment may in fact 

drive changes in a number of activities on campus, such as instruction, student services, 
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scholarships and fellowships, and perhaps even administration. Therefore, enrollment is 

included as a possible explanatory variable, implicitly as a divisor in the per-student data, 

and explicitly as a separate variable in the share (multinomial) formulations. 

The equations to be estimated under the multinomial logit regression analysis 

merit greater explanation. Logit regression is useful in instances where the dependent 

variable takes on values between 0 and 1, and as such, lends itself to the analysis of 

"share data" such as are included in this smdy. The functional form of the binary or 

dichotomous case logit model is: 

hi[P/(l-P)]=a + pX + u 

where P is the value of the dependent variable between 0 and 1 (Ramanathan, 1992, p. 

517). By exponentiating, one can obtain the probability that the dependent variable will 

take on the value P, and by taking the partial derivative of P with respect to X. the 

marginal effect of X on P can be obtained. If P represents the probability of some event 

occurring, then in effect, what is being calculated is simply the odds ratio in favor of that 

event occurring (Gujarati, 1988, p. 482). The interpretation of the coefficient p in this 

case is that it tells how the log-odds in favor of event P occurring changes as X changes 

by one unit (Gujarati, p. 483). 

Extending the dichotomous logit model to the case of three or more categories 

(dependent variables) of interest results in the polytomous or multinomial logit regression 

model. In this instance, however, one category is typically selected as a reference 
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category, with the remaining categories analyzed in relation to it. In the case of multiple 

predictors, Demaris writes: 

In general, the multiple polytomous logistic regression model for a categorical 
dependent variable with M levels is a series of M-1 equations, one for each 
independent odds, with each equation consisting of an intercept and K predictors. 
Assuming the last, or Mth, category of the dependent variable is the reference 
category, the equations are of the form: 

log O, = a' + P(i.i)X, + P( i 7 )X2 + ... P(ijc)Xk' 
log O2 = a" + P(2,i)X| + P(2;>)X2 + . . . P(2,K)Xk' 

log Om-I ~ 01*^'+ P(M-I.l)Xl P(M-U)^2 P{M-IJC)^K • 

The Xs in the equations above can be either continuous or dummy variables (1992, 
p.66). 

Because of the constraints imposed upon the equation (that the probabilities predicted 

must always be positive and sum to one), care must be taken in the interpretation of the 

results of polytomous logit models. Aldrich and Nelson note that "the signs of the 

coefficients...are not sufficient to determine the direction of change of the corresponding 

probabilities" (because of the aforementioned constraints), and argue instead that "A 

more practical view of the behavior of the polytomous probabilities is one which focuses 

not on the probabilities themselves but rather on their ratios (that is on the odds of one 

event relative to another)" (1984, p. 46). Under this premise, interpretation of the results 

reflect the likelihood of observing one event relative to or instead of another (Aldrich and 

Nelson, p. 47), for example, the likelihood of observing event P relative to event Q. For 

ease of analysis and interpretation, it was decided that instruction represented the best 
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reference category for purposes of this study. The multinomial logit regression equations 

to be estimated, using instruction as the base or reference category, are as follows: 

A A A A A 

(9) ln[R/I]= P(9,)Apps%+P(9^)Tuit%+ P(9j)GGK% + p,5 4jCam+ p^j^jEnrol 
A A A A A 

(10) bi[PS/I]= Pdo.i) Apps% +P(,o;,) Tuit% + GGK% +p(,o.4) Cam + P(,o,j)Enrol 
A A A A A 

(11) ln[SS/I]= P(,,1)Apps% +P(,Tuit% + P([,GGK% +P(,,4)Cam + P(,i^jEnrol 

(12) In[L/I] = P(,2,i) Apps% +P(,2j)Tuit% + P{,2j)GGK% +P(i2.4) Cam + P(,2^)Enrol 
A A A A A 

(13) ln[A/I] = P(|31) Apps%+P(|3_2)Tuit% + P(i3_3jGGK%+p(i3 4)Cam + P(i3_3)Enrol 
A A A A A 

(14) ln[P/I] = P(,4,) Apps% +p(,4j) Tuit% + p(,4j) GGK% +P(,4.4) Cam + p(,4.j)Enrol 

(15) ln[SF/I]= p,|4,) Apps% +P(,4j) Tuit% + P(,4j) GGK% +P(|4.4) Cam + P(,4 j)Enrol 

where ln[R/I] represents the natural logarithm of the share of cunent fund expenditures 

accounted for by research divided by the share accounted for by instruction; ln[PS/I] is 

the logit of the public service share relative to instmction; ln[SS/I], the logit of student 

services relative to instruction; hi[L/I], the logit of libraries relative to instmction; ln[A/I], 

the logit of administration (as previously defined) relative to instmction; hi[P/I], the logit 

of plant maintenance and operation relative to instruction; and ln[SF/I], the logit of 

scholarships and fellowships relative to instmction. The revenue predictor variables in 

this case represent the share of total current fund revenues provided by governmental 

appropriations (Apps%), by tuition and fees (Tuit%), and by gifts, grants, and contracts 

(GGK%). Carnegie ranking is again represented by the same dununy variable as was 

used in the per-student specifications, while enrollment is included as an explicit 

independent variable this time. Each equation again includes a constant. 
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Testing for Structural Change 

The cross-sectional regressions just described will be useful in establishing 

general patterns of support between variables, i.e., determining which revenues 

underwrite which activities. The next step of the study is to analyze the impact of change 

over time. One method for determining whether significant change has occurred is a 

Chow test. Chow tests examine the underlying relationships between the dependent and 

independent variables for structural change between regressions, and if change is foimd, it 

can then be decomposed further into that accounted for by changes in the coefficients of 

variables versus that caused by changes in the variables themselves. The procedure for a 

Chow test is to estimate the models separately for each time period and compute the 

residual sum of squares for both (say, ESS, and ESS,), then estimate the model again 

with pooled data and obtain its residual sum of squares (ESSr). The test statistic is then 

computed as 

FC = ((ESSr - ESS, - ESSj) / K) / ((ESS, + ESS,) / (T - 2k)) 

where k is the number of parameters estimated and T, the total number of observations in 

the pooled sample. If Fc exceeds the critical point on the F-distribution, then one may 

reject the null hypothesis that there is no structural change between the two time periods 

(Ramanathan, p. 275). 

One of the underlying assumptions of the Chow test is that all disturbances have 

constant or homoscedastic variances; i.e., the test is not valid when there is 

heteroscedasticity (Gujarati, p. 445). Therefore, it is necessary to conduct an initial test to 
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detect heteroscedasticity (White's test) before attempting the Chow. The steps for 

carrying out a White's test in the case of a multiple regression with several regressors are, 

according to Ramanathan: 

... for Step 1, we regress Y against a constant... and as many regressors as needed. 
Then we obtain the residuals from this model and square them to get u,^. We 
regress the squared residuals against all the variables in the first step, plus the 
squares of all the independent variables plus the cross products of every pair of 
regressors. Finally, we compute the TR^ statistic [where T is the size of the sample 
and is the unadjusted R- from the auxiliary regression] and reject 
homoscedasticity if TR^ > with degrees of freedom equal to the number of 
regression coefficients in the auxiliary regression..., excluding the constant (p. 343). 

In effect, the White's test is a test of the assumption of homoscedasticity. Greater 

elaboration as to its calculation will likely be included as an appendix to Chapter 4. 
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Analyzing Change in the Absence of a Passed Chow Test 

The Chow test imposes the restriction that the coefficients of the various 

independent variables are equal, and a rejection of the null hypotheses under the Chow 

test amounts to a rejection of the hypothesis that the regressions (coefficients) are in fact 

the same (Gujarati, pp. 444-445). In the absence of a positive (passed) Chow test, an 

alternative method for analyzing change over time is provided by the fixed effects model. 

Such models assiune that the variable coefficients are in fact unchanged over time 

(between regressions), essentially attributing all change to changes in the variables 

themselves. By subtracting the 1982-83 data from the 1992-93 data for a given 

specification, one can easily arrive at the fixed effects model. For example, if the Chow 

test failed to detect any significant structural change, the fixed effects model to be 

estimated using the per-student data on instructional expenditures would appear as 

InstrSq, = (3,1 ,)Apps$q3 + Pd^^TuitS,, + p,, ,,GGK$q3 + p^n^Cara,, 

- ( Instr$83 = p„„Apps$83 + p„j,Tuit$83 + p,, ^.GGKSg^ + p,, ^jCamj, ) 

(16) = AinstrS = p„6 ,)AApps$ + p(,6j,ATuit$ + P|,6j,AGGK$ + Pd^^iACam 

Because it effectively cancel outs, a constant term would not be included in equation (16). 

.A.ssuming the Chow test continued to fail in detecting significant structural change, the 

equations for the remaining per-student specifications (again, not including a constant 

term) would be 

(17) ARschS = P(,7 |)AApps$ + P(,7j,ATuit$ + PfpjjAGGKS + P,,; ̂ ^ACam 
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(18) APubSvS = P(,g ,)AApps$ + P(,gj)ATuit$ + P„g^)AGGK$ + P(,8 4)ACam 
A A A  A  

(19) AStuSvS = P{,9 ,)AApps$ + P(,9^)ATuit$ + P(,9j)AGGK$ + P(,94)ACam 
A  A  A  A  

(20) ALibrS = Ppo.ijAAppsS + ppo;2)ATuit$ + Ppoj)AGGK$ + Ppo.4)ACam 
A  A  A  A  

(21) AAdminS = P(2,„AApps$ + Ppu^ATuitS + Pp^jAGGKS + Pp, 4)ACam 
A  A  A  A  

(22) APIantS = P(22,i)AApps$ + P(2,j)ATuit$ + p^ijjAGGBCS + P(22.4)ACam 
A  A A A  

(23) AS&F$ = P(23.i)AApps$ + Ppj^jATuitS + Pp3j)AGGK$ + Pp3 4)ACam 

A similar manipulation would be performed on the share data (assimiing the Chow test 

were not passed), yielding the following equations (with no constant) to be estimated: 

(24) AInstr%=Pp4, jAApps%+P(24 i)AT uit%+P(24 j)AGGK%+P{24 4)ACam+P(24.5)AEnrol 

(25) ARsch%=p(2j,)AApps%+P(25j)ATuit%+P(2jj)AGGK%+P(2s.4)ACam+Pp5j)AEnrol 
»  A  A  A  A  

(26) APubS v%=P(261 ,AApps%+p(26 J) AT uit%+Pp5 j)AGGK%+P(26,4)ACam+P(25 j^AEnrol 

(27) AStuSv%=p^7|)AApps%+p(27^)ATuit%+P(274)AGGK%+P(27 4)ACam+P(27^,AEnrol 
r  A  A  A  A  

(28) ALibr%=p,2gj,AApps%+p(2gj)ATuit%+P(2jj)AGGK.%+P(28.4)ACam+P(2g,s)AEnrol 
A  A  A .  A  

(29) AAdmin%=P(29, )AApps%+P(29^)ATuit%+Pp9j)AGGK%+P(29 4)ACam+Pp9^)AEnrol 

(30) APlant%=P(3o, )AApps%+P(3oj)ATuit%+P(3oj)AGGK%+P(3o,4)ACam+P(3o j^nrol 

(31) AS&F%=P(3, ,)AApps%+P(3,j)ATuit%+P(3,j,AGGK%+P(3,4)ACam+P(3,^AEnrol 

where Alnstr% represents the change in the share of expenditures for instruction over the 

ten year period, AApps%, the change in the share of revenues provided by appropriations, 

etc. In short, in the absence of a passed Chow test, a simple analysis of the first 
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differences between time periods (FY83 to FY93) will be conducted, thus providing the 

primary test of the premise that changes in resource dependencies drive changes in 

resource allocation patterns. 

Including the auxiliary regressions required for the Chow and White's tests, this 

yields a total of 49 equations (two each for the first 15, 2 auxiliary for the Chow test, 1 

auxiliary for the White's test, and one each for the last 16) to be estimated during the 

course of the study. Most of this work will be conducted using either ECSLIB 

(Econometric Software Library, a statistical package developed by Ramanathan for use in 

conjunction with his text) or LIMDEP (Limited Dependent Variables statistical software), 

while additional calculation and verification will likely be done in spreadsheets such as 

Lotus and Excel. 
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Sample 

The initial sample identified for this study consisted of a total of 196 institutions, 

but was subsequently reduced to a total of 175 institutions due to missing or unusable 

data. (For example, the initial sample included California State system institutions, 

which either by matter of policy or other reasons, reported zero expenditures for research 

in FY93. rendering their data unusable.) The initial sample was selected based upon 

whether institutions had an assigned Carnegie classification, and were identified as 

public, four-year universities. Of the 175 institutions included, 70 were classified as 

research institutions, 55 as doctoral, and 50 as comprehensive. A list of institutions 

included in the final sample can be found in Appendix F. All of the institutions included 

are public, four-year universities, in keeping with the desire to examine primarily the 

effects of reduced (relative) government support on resource allocation patterns of public 

uni\ersities. Sample means are tabled below (Table 3.2). As can be seen, the same 

general pattern of changes in sources and uses of funds described in Chapter 1 for public 

higher education, overall and over time, is demonstrated by the sample. Generally 

speaking, revenues from government appropriations have declined, both as a share of the 

total and on a per-student. constant-dollar basis, while revenues from tuition and from 

gifts, grants, and contracts have increased both relatively and in real per-student terms. 

Expenditures for instruction have increased on a per-student basis, but have decreased as 

a share of total current fiind expenditures. Expenditures for research, public service, 

student services, administration, and scholarships and fellowships have all increased both 
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Table 3.2 Sample Variable Means 
(N=175) 

1982-83 1992-93 % Chg 
Per-student, inflation-adjusted data*: 
Instruction expenditures per student $ 2,650 $2,871 8.3% 
Research expenditures per student 1,052 1,510 43.5% 
Public service expenditures per student 388 491 26.5% 
Student service expenditures per student 283 331 17.0% 
Library expenditures per student 222 90 -59.5% 
Administration expenditures per student 975 1,329 36.3% 
Plant maintenance & operation expenditures per student 632 570 -9.8% 
Scholarship & fellowship expenditures per student 364 594 63.2% 

Government appropriation revenues per student 3,602 3,373 -6.4% 
Tuition and fee revenues per student 1,182 1,746 47.7% 
Gift, grant, and contract revenues per student 1,540 2,228 44.7% 

Carnegie dummy variable ** 2.31 2.07 -10.4% 

Share data: 
Instruction (percent of total current ftmd expenditures) 35.4% 32.2% -9.0% 
Research 8.9% 10.9% 22.5% 
Public service 4.3% 4.8% 11.6% 
Student services 4.1% 4.2% 2.4% 
Library 3.0% 1.1% -63.3% 
Administration 12.0% 13.5% 12.5% 
Plant maintenance and operation 8.7% 6.6% -24.1% 
Scholarships and fellowships 5.0% 7.1% 42.0% 

Gov't appropriations (percent of total C.F. revenues) 46.4% 37.9% -18.3% 
Tuition and fees 16.6% 21.1% 27.1% 
Gifts, grants, and contracts 15.0% 18.3% 22.0% 

Carnegie dummy variable 2.31 2.07 -10.4% 
Enrollment 18,457 20,099 8.9% 

* The Higher Education Price Index (HEPI) was used to adjust for inflation and was indexed to 100.0 for 
FY83; for FY93. the index equaled 158.2. 

** Carnegie dummy variables were assigned as follows: 0 = research I institutions; 1 = research II 
institutions; 2 = doctoral I institutions; 3 = doctoral II institutions; 4 = comprehensive I institutions; 5 = 
comprehensive II. See Appendix 6 for greater description of Carnegie rankings. 
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absolutely (on an inflation-adjusted, per-student basis) and relatively, while expenditures 

for libraries and plant maintenance and operation have declined. Average enrollment per 

institution has increased over the ten year period from 1982-83 to 1992-93, while the 

dummy variable assigned for Carnegie ranking has decreased, on average, from 2.31 in 

1982-83 to 2.07 in 1992-93. This trend is consistent with the maimer in which the 

variable was coded, with lower values assigned to "higher-ranked" (Research I) 

instimtions. If the objective of prestige maximization holds, then one would expect the 

average value of this variable to decrease over time as institutions pursue Research I 

status. Overall, it would appear that the sample provides a fairly representative depiction 

of the trends affecting public higher education in general over the ten-year period. 

Summarily, the methods for this study will proceed as follows. First general 

patterns of support and significance between revenues and expenditures will be analyzed 

by means of the two alternative treatments outlined earlier in the chapter. Secondly, 

change over time will be analyzed either via a Chow test and subsequent decomposition, 

or via a fixed effects model where the Chow test is not passed. By doing so. it is hoped 

that insight will be gained into resource allocation in higher education. More specifically, 

insight will be sought with regard to the impact of changing resource dependencies on 

public university resource allocation patterns, while attempting to control for alternative 

explanations to the degree possible, using available data. 
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CHAPTER 4 - FINDINGS 

To summarize, this research was to proceed as follows. General patterns of 

support would be identified using two different measures of resource allocation: absolute 

amounts (the per-student, inflation-adjusted expenditure data) and shares of resources 

expended for different activities (the multinomial logit specifications). Chow tests would 

then be conducted to determine whether a fixed effects model would be appropriate for 

the analysis of change over time, or alternative means for analyzing change would be 

required. If needed, additional statistical tests and analyses would be conducted as 

deemed necessary. 

All dependent variables used in the various regressions were some form (either 

per-student or as a logit) of the expenditure categories described in Chapter 3. Again, 

these expenditure categories included I) instruction, 2) research, 3) public service, 4) 

student services, 5) administration (defined as academic support plus institutional support 

minus libraries), 6) plant maintenance and operation, and 7) scholarships and fellowships. 

All independent variables were some form (either per-student or percentage share of the 

total) of the primary revenues identified in Chapter 3, which included I) government 

appropriations, 2) tuition and fees, and 3) gifts, grants, and contracts. A dummy variable 

for institutional Carnegie classification was included in both specifications (to test for a 

rival hypothesis, or expense preference explanation), and in the case of the logit models, a 

variable for enrollment was incorporated to approximate the criterion one would expect to 

find in a bureaucratic model of organizations (see Chapter 2), namely, workload. All 
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regressions were, of course, predicated upon correction for any inherent statistical 

problems, for example, heteroscedasticity. 

The initial sets of regressions were run for both versions of the analysis (per-

student and multinomial logit), and for both years of the study (FY83 and FY93). The 

results were then immediately subjected to the White's test for heteroscedasticity 

(described in Chapter 3), and with the exception of only a few specifications, 

heteroscedasticity was found. (See Appendix G. Because the White's test employed the 

value in calculating the test statistic, the failure to detect heteroscedasticity, in some 

instances, was likely due to the low explanatory value of a given regression, rather than 

the actual absence of the problem. Therefore, all models were corrected for the problem.) 

The correction for heteroscedasticity, in practice, is imposed by simply issuing the 

appropriate command in the statistical software used (in this case, LIMDEP); in theory, 

the correction is effected by applying a specialized version of generalized least squares 

regression known as weighted least squares regression (Ramanathan, 1992, p. 345). 

Heteroscedasticity constitutes a violation of the classical linear regression model 

assumption that all distiirbance terms (residuals) have a constant variance (p. 337). While 

the variable coefficients remain unbiased and consistent under heteroscedasticity, their 

standard errors are biased, yielding the tests of hypothesis invalid (p. 339). That is, the t-

statistics used to determine which variables are significant predictors of the dependent 

variable are no longer reliable. Detecting heteroscedasticity entails first estimating the 

original equation, then using the results from this regression to estimate the residuals. 
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which are then squared and regressed against all the variables in the original equation, 

their squares, and their cross-products (see Appendix G for a complete description of the 

auxiliary regressions used in conjunction with this study). The from the auxiliary 

regression is then used in the calculation of the test statistic, and if the critical Chi-square 

threshold is exceeded, a rejection of the null hypothesis of homoscedasticity, or constant 

variance of the residuals, results. The weighted least squares correction weights each 

observation on each variable by the estimated residual's standard deviation for that set of 

observations, effectively standardizing the nonconstant (heteroscedastic) residual 

variances. It is then a weighted residual sum of squares (RSS) that is minimized under 

the correction for heteroscedasticity, rather than an unweighted sum, as in ordinary least 

squares regression (Ramanathan, p. 324). The correction for heteroscedasticity causes the 

R- statistics to become somewhat meaningless (R^ is simply the ratio of explained 

variation. RSS, to total variation); as such, R" is suppressed by the statistical software 

when printing heteroscedasticity-corrected estimates. Accordingly, the R-'s associated 

with the initial (uncorrected) estimates may be presented briefly in considering the 

results, in order to provide an idea of relative explanatory power, but they are not 

intended to provide an accurate depiction of goodness-of-fit in light of the 

heteroscedasticity problem. 

The heteroscedasticity-corrected estimates and their standard errors are given on 

the ensuing pages. Tables 4.1 through 4.3 show the results for the per-student 

specifications, and tables 4.4 through 4.6 depict the multinomial logit regression results. 
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Each set of results gives not only the estimates produced by the separate regressions of 

the FY83 and FY93 cross-sections, but also the results of the pooled regressions run for 

the Chow tests (described in the next section of this chapter). Furthermore, in the course 

of analysis, it was found desirable to run an additional set of regressions on the share data 

using the binary or dichotomous case logit model discussed in Chapter 3, and these 

results are tabled in Appendix H. The right hand side variables for this additional set of 

regressions (labeled binary logit, for purposes of distinction) were the same as those used 

in the multinomial logit models; however, the dependent variables were simply the logs 

of the share of expenditures for the focal activity divided by one minus the share of 

expenditures for the focal activity. The FY83 and FY93 results from all three 

specifications (per-student, binary logit, and multinomial logit) are summarized, side by 

side, in Appendix I. In passing, it is noted that, the focus of the examination of all 

regression results was patterns of sign and significance; literal interpretation of the effects 

of each variable on the dependent variables was neither sought nor made. 

The first set of results (Tables 4.1 through 4.3) show the heteroscedasticity-

corrected estimates for the per-student specifications. The dependent variables in these 

equations are per-student, constant-dollar expenditures for instruction, research, etc., 

while the independent variables in every instance are inflation-adjusted revenues, by 

primary source, and the Carnegie dummy variable. Table 4.1 shows the results for 

instruction, research, and public service. Table 4.2 shows the results for student services, 

library, and administration. Table 4.3 shows the results for plant maintenance and 



Table 4.1 Heteroscedasticity-Corrected Results from 
the Inflation-Adjusted, Per-Student Expenditure Specifications 

Instruction Exp./Student: 

Appropriations Revenue/Student 

Tuition & Fee Revenue/Student 

Gifts/Grants/Contracts/Student 

Carnegie Dummy Variable 

Constant 

Research Exp./Student: 

Appropriations Revenue/Student 

Tuition & Fee Revenue/Student 

Gifts/Grants/Contracts/Student 

Carnegie Dummy Variable 

Constant 

Public Service Exp./Student: 

Appropriations Revenue/Student 

Tuition & Fee Revenue/Student 

Gifts/Grants/Contracts/Student 

Carnegie Dummy Variable 

Constant 

* Significant at the .10 confidence level. 
** Significant at the .05 confidence level. 
*** Significant at the .01 confidence level. 

FY83 FY93 Pooled 

.375 .415 .371 
(.065) (.059) (.039) 

.417 "* .466 "* .398 
(.075) (.064) (.047) 

.256 .293 "• .295 
(.054) (.022) (.023) 

14.80 96.41 **• 46.05 
(35.50) (36.05) (25.98) 

378.88 -195.85 228.44 
(285.90) (254.40) (186.60) 

.119 .147 "• .065 
(.075) (.043) (.068) 

-.024 -.037 -.064 
(.103) (.044) (.050) 

.561 "• .685 "* .684 
(.065) (.017) (.038) 

-144.16 *" -86.16 •" -126.86 
(41.37) (31.89) (42.43) 

122.39 -269.31 138.61 
(367.80) (207.40) (333.60) 

.076 " .154 •" .095 
(.032) (.058) (.025) 

-.051 -.053 -.022 
(.063) (.080) (.047) 

-.020 -.055 •* -.033 
(.024) (.022) (.014) 

-140.53 -132.24 -140.92 
(24.32) (46.16) (24.09) 

532.62 *" 460.16 512.79 
(165.10) (317.50) (154.90) 
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operation, and scholarships and fellowships. The values associated with the (initial) 

per-student specifications generally were the highest of the three models employed, 

ranging firom .30 to .98. The greatest proportion of variation was generally explained (by 

all three versions) in the specifications for instruction and research, and the least amount, 

in the specifications for public services and libraries. As Table 4.1 depicts, all three 

revenue variables (appropriations, tuition and fee, and gift, grant, and contract revenue 

per student) appear to be strong (significant at the .01 confidence level), positive 

predictors of instructional expenditures per student, and are consistentiy so across 

specifications (FY83, FY93, and the pooled regression). What this suggests is that 

institutions receiving more revenues firom these three sources will spend more for 

instruction, per smdent. The Carnegie dummy variable registers significantly in the 

FY93 regression, and positively so, indicating that less complex institutions (those less 

research-oriented) tend to have relatively higher per-student expenditures for instruction 

in that year. In predicting research expenditures per smdent, the opposite holds true for 

the Carnegie dummy variable's impact; more complex (more research-oriented) 

institutions have higher per-smdent expenditures for research, and significantly so across 

specifications. Furthermore, gift, grant and contract revenues per student also enter as a 

positive, significant predictor across specifications, indicating institutions that receive 

more revenues fi-om gifts, grants, and contracts spend more on research, per student. The 

two explanatory variables that appear to be consistently significant predictors of public 

service expenditures per student, across specifications, are appropriations revenue per 
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student and the Carnegie dummy variable (again, depicting a negative relationship, as 

with research). The more appropriated support received from governments, the more that 

will be spent on public service activities. 

Per-student expenditures for student services are shown in Table 4.2. The 

significant explanatory variables include appropriations revenue per student, tuition and 

fee revenue per student, and the Carnegie dummy variable, which this time shows a 

positive relationship, meaning that less research-oriented institutions spend more per 

student for student services than did "upper-end" research institutions. Generally 

speaking, institutions receiving more support from government and students spend more 

on student services. Library expenditures per student would appear to be most 

consistently significant and positively-related to appropriations revenue per student, 

though per-student tuition and fee revenues also show up as a significant positive 

predictor in the FY83 and FY93 regressions. For per-student administrative 

expenditures, both appropriations and gift, grant and contract revenue per student appear 

as significant, positive predictors across specifications, as does the Carnegie dummy 

variable. This latter finding would indicate that less research-oriented institutions are 

associated with higher per-student expenditures for administration than are research-

oriented institutions. 

The final two categories of expenditure, plant maintenance and operation and 

scholarships and fellowships, are displayed in Table 4.3. The consistently-significant and 

positive predictors of plant maintenance and operation expenditures would appear to be 
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Table 4.2 Heteroscedasticity-Corrected Results from the Inflation-Adjusted, 
Per-Student Expenditure Specifications (Continued) 

Student Service Exp./Student: 

Appropriations Revenue/Student 

Tuition & Fee Revenue/Student 

Gifts/Grants/Contracts/Student 

Carnegie Dummy Variable 

Constant 

Library Exp./Student: 

Appropriations Revenue/Student 

Tuition & Fee Revenue/Student 

Gifts/Grants/Contracts/Student 

Carnegie Dummy Variable 

Constant 

Administration Exp./Student: 

FY83 

.043 
(.012) 

.156 
(.026) 

-.009 
(.010) 

20.56 
(7.89) 

-88.21 
(65.35) 

.032 
(.014) 

.063 
(.021) 

-.002 
(.011) 

-9.02 
(8.08) 

54.93 
(70.87) 

FY93 

.048 
(.017) 

.104 
(.016) 

-.005 
(.006) 

21.65 
(10.14) 

-45.93 
(73.78) 

.014 
(.004) 

.020 
(.004) 

-.003 
(.001) 

-2.51 
(3.36) 

18.30 
(18.43) 

Pooled 

.042 
(.009) 

.118 
(.014) 

-.005 
(.004) 

18.94 
(6.43) 

-43.83 
(47.93) 

.038 
(.010) 

.001 
(.010) 

-.011 
(.005) 

-7.45 
(6.05) 

59.29 
(48.48) 

Appropriations Revenue/Student .137 "• .073 " .077 " 
(.036) (.036) (.032) 

Tuition & Fee Revenue/Student .134 " .052 .070 
(.062) (.061) (.050) 

Gifts/Grants/Contracts/Student .432 •" .543 •" .524 "* 
(.063) (.039) (.050) 

Carnegie Dummy Variable 194.24 "• 237.06 *** 214.89 
(30.04) (38.53) (21.36) 

Constant -790.61 •" -710.77 -675.93 *" 
(191.40) (211.40) (123.80) 

Significant at the .10 confidence level.^* Significant at the .05 level.*»» Significant at the .01 level. 
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Table 4.3 Heteroscedasticity-Corrected Results from the Inflation-Adjusted, 
Per-Student Expenditure Specifications (Continued) 

FY83 FY93 Pooled 
Plant M. & Q. Exp./Student: 

Appropriations Revenue/Student .104 *•' .115 .099 
(019) (.013) (.017) 

Tuition & Fee Revenue/Student .107 .121 .079 
(.034) (.016) (.019) 

Gifts/Grants/Contracts/Student -.008 .019 .017 
(.016) (.005) (.008) 

Carnegie Dummy Variable -11.10 28.22 *" 3.25 
(12.73) (10.04) (11.51) 

Constant 167.77 •* -131.27 '• 101.49 
(97.35) (62.98) (85.55) 

Scholar./Fellowship Exp./Student: 

Appropriations Revenue/Student .019 *• .022 .007 
(.009) (.015) (.008) 

Tuition & Fee Revenue/Student .126 •** .144 .165 •" 
(.021) (.027) (.020) 

Gifts/Grants/Contracts/Student .042 "* 
•
 

•
 O

O
 o
 .061 **• 

(.007) (.005) (.004) 

Carnegie Dummy Variable 14.85 •* 18.48 18.17 •• 
(8.57) (12.51) (8.42) 

Constant 46.82 99.27 60.53 
(50.60) (80.71) (53.01) 

* Significant at the .10 confidence level. 
** Significant at the .05 confidence level. 
*•* Significant at the .01 confidence level. 

appropriations and tuition and fee revenue, while scholarships and fellowships appear to 

be significantly and positively-related to tuition and fee and gift, grant, and contract 

revenues per student. Overall, the per-student specifications would seem to provide some 

relatively intuitive findings with regard to resource allocation patterns. The one 

exception to this statement, perhaps, is the finding that gift, grant, and contract revenues 

support instructional expenditures, as was reported by McPherson and Schapiro (1993). 
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Such a finding implies that there is in fact fimgibility with regard to these revenues; i.e., 

gifts, grants and contracts exert an income effect as well as a substitution effect, as 

described in Chapter 2 in the discussion on fimgibility. When modeled on this basis (per-

student, constant-dollar amounts), gifts, grants, and contracts appear to cross-subsidize 

instruction, indicating fiirther that institutions place a positive value on this activity. 

Coupled with the fact that the Carnegie dummy variable exhibits significant explanatory 

power in several of the per-student specifications, an economic theory or explanation of 

resource allocation cannot be ruled out because the income effect is observed. The 

finding that universities use revenues provided for one purpose to support another implies 

that institutions do, in fact, engage in utility-maximization, and more specifically, that 

instruction is an element of their utility fimction. Generally speaking, by finding that a 

given revenue source is positively and strongly associated with a given expenditure 

activity, we may assume that said revenue source underwrites that activity, and that 

decreases in the former will have a detrimental impact upon the latter. 

Results from both the multinomial logit and binary logit specifications were then 

examined for confirmation of the general patterns exhibited by the per-student models. 

The multinomial logit results are displayed in Tables 4.4-4.6, the binary logit results in 

Appendix H. The dependent variables in these specifications are, in the multinomial logit 

case, the natural logarithm of the share of current fimd expenditures accounted for by the 

focal activity divided by the share of expenditures accounted for by instruction, and in the 

binary logit case, the log of the share of expenditures accounted for by instruction divided 
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by one minus that share. The independent variables in both cases are the same: the share 

of current flmd revenues provided by appropriations, by tuition and fees, and by gifts, 

grants, and contracts, as well as a variable for enrollment, and the same Carnegie dummy 

variable used in the per-student specifications. The interpretation of the logit regression 

results is as follows: In the multinomial logit specifications, the coefficient shows the 

impact of a given variable on the focal activity, relative to instruction, or alternatively 

(after exponentiating), the probability that the ftind source in question will contribute to 

(or detract from) the focal activity's share in comparison with instruction's share. 

Observing a negative coefficient under such circiraistances can mean two things: Either 

the explanatory variable in question does indeed exert a negative influence on the focal 

activity, or the explanatory variable is more likely to contribute to (be positively 

associated with) instruction than with the focal activity. By simply reversing the sign of 

the coefficient in a given specification, one can interpret that variable's effect on 

instruction, relative to the activity held in reference. For the binary logit model, the 

coefficient shows (after exponentiating) the probability that a given ftmd source will 

contribute to (or detract from) the focal activity's share. Because the denominator in the 

binary logit case is merely one minus the focal activity's share, the reference category is 

effectively "all other"; hence, the exponent of the binary logit gives the probability of the 

focal activity "occurring". 

Table 4.4 show the heteroscedasticity-corrected results for the logits of research 

divided by instruction, public service divided by instruction, and student service divided 
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by instruction. As can be seen, some of patterns of support and significance established 

by the per-student data are replicated by the logit analysis. For example, the logit of 

research divided by instruction again indicates a consistently positive and significant 

relationship with the share of revenues provided by gifts, grants, and contracts (meaning 

institutions that receive proportionately more revenues from this source spend 

proportionately more on research, relative to instruction), while the Carnegie dummy 

variable is again consistently and significantly negative. However, unlike the per-student 

model, the coefficient for tuition and fees in the multinomial logit specification is 

consistently and significantly negative, meaning these revenues either exert a negative 

influence on research share, or they are more likely to support instruction than research. 

Analysis of the tuition and fee coefficient for instruction and research in the binary logit 

results (Appendix H) tend to confirm both elements of this observation, though only the 

positive association between tuition and fees and instruction is consistently significant. 

The consistently negative coefficient for the Carnegie dimuny variable in both of the 

public ser\'ice logit specifications also mirrors the per-student findings (i.e., less research-

oriented institutions spend proportionately more for public service), while the mition and 

fee share consistently enters as a significant, positive predictor of the student services 

logits (institutions receiving proportionately more revenues from tuition and fees spend 

proportionately more for student services). Unlike the findings of the per-student models, 

however, appropriations share does not appear as a positive, significant predictor of 

public service in either of the logit models, nor does it have a strong, positive association 
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Table 4.4 Heteroscedasticity-Corrected Results - Multinomial Logit Regressions 

Research/Instruction: 
Appropriations Share 

Tuition & Fees Share 

Gift/Grant/Contract Share 

Carnegie Dummy Variable 

Enrollment 

Constant 

FY83 
.295 

(.692) 

-2.899 
(1.223) 

8.686 
(1.449) 

-.504 
(.097) 

.0000031 
(.0000090) 

-1.919 
(.607) 

FY93 
-.408 
(.665) 

-3.279 
(1.108) 

7.346 
(1.025) 

-.439 
(.065) 

-.0000019 
(.0000073) 

-1.157 
(.493) 

Pooled 
-.349 
(.442) 

-2.796 
(.812) 

8.261 
(.854) 

-.467 
(.056) 

.0000008 
(.0000058) 

-1.532 
(.367) 

Appropriations Share -1.490 .036 -1.028 
(.984) (.913) (.670) 

Tuition & Fees Share -2.011 -3.132 *** -1.911 
(1.293) (1.024) (.805) 

Gift/Grant/Contract Share -.759 .613 .860 
(2.087) (1.268) (1.134) 

Camegie Dummy Variable -.376 •" -.122 • -.234 
(.098) (.074) (.058) 

Enrollment .0000042 .0000173 .0000122 
(.0000098) (.0000115) (.0000076) 

Constant -.720 -1.872 *'* -1.555 
(.804) (.684) (.534) 

Student Services/Instruction: 
Appropriations Share -.272 .013 1 o

 

(.317) (.346) (.251) 

Tuition & Fees Share 2.640 •" 1.665 "• 2.117 
(.480) (.500) (.347) 

Gift/Grant/Contract Share -.232 -.279 -.210 
(.624) (.564) (.411) 

Camegie Dummy Variable .002 .008 .006 
(.034) (.037) (.026) 

Enrollment -.0000095 ** -.0000072 -.0000082 
(.0000044) (.0000048) (.0000032) 

Constant -2.381 *** -2.351 -2.365 
(.281) (.286) (.208) 

Significant at the .10 confidence level. Significant at the .05 level. *»• Significant at the .01 level. 
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with student services in the multinomial logit specification. This latter finding again 

likely indicates that appropriations underwrite instruction rather than student services 

(when faced with those two choices), for in the binary logit model, student services do in 

fact bear a positive relationship with appropriations. The Carnegie dummy variable also 

drops out as a significant predictor of the student services logits. Table 4.5 depicts the 

results for the logits of library divided by instruction, administration divided by 

instruction, and plant maintenance and operation divided byinstruction. While 

appropriations entered as a positive, significant predictor of library expenditures in the 

per-student specifications, this pattern did not hold in the multinomial logit model, and 

only somewhat in the binary logit model, again perhaps indicative of the greater 

propensity to use appropriations for instruction than for library expenditures. Gifts, 

grants, and contracts were again negative in the logit specifications for libraries, as in the 

consistently significant. For administration, the FY83 regressions resulted in strong 

positive relationships with all three revenue variables in both the per-student and binary 

logit specifications. This pattem was not replicated by the multinomial regressions, 

however, because of course the multinomial logit dependent variable measures whether a 

revenue source will contribute to administration, or to instruction. As such, we would 

expect that appropriations and tuition would both assume a negative coefficient in the 

multinomial logit regressions (indicating their favored use in supporting instruction), and 

in fact, both revenues did assume a negative coefficient in the FY93 multinomial logit 

regression (only appropriations significantly so), while gifts, grants, and contracts retain 
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Table 4.5 Heteroscedasticity-Corrected ResxUts - Multinomial Logit Regressions (Cont'd) 

Librarv/Instruction: FY83 FY93 Pooled 
Appropriations Share -.731 .405 .740 • 

(.638) (.445) (.445) 

Tuition & Fees Share .042 -.115 -1.518 0*0 

(.627) (.593) (.541) 

Gift/Grant/Contract Share -.236 -.143 -1.751 0*0 

(.776) (.521) (.621) 

Carnegie Dummy Variable -.024 -.067 « -.069 
(.054) (.040) (.044) 

Enrollment -.0000062 -.0000106 •  -.0000098 00 

(.0000060) (.0000062) (.0000059) 

Constant -1.989 • •• -3.271 • •• -2.419 000 

(.465) (.330) (.326) 

Administration/Instruction: 
Appropriations Share .091 -.482 •  «  -.465 00 

(.253) (.230) (.192) 

Tuition & Fees Share .990 • • -.289 .466 0 

(.437) (.291) (274) 

Gift/Grant/Contract Share 1.560 .457 1.177 000 

(.453) (.334) (.286) 

Carnegie Dummy Variable -.004 .019 .012 
(.025) (.021) (.017) 

Enrollment -.0000042 -.0000012 -.0000027 
(.0000033) (.0000033) (.0000024) 

Constant -1.467 •  • •  -.730 «««  -1.056 000 

(.240) (189) (.164) 

Plant M. & O./Instruction: 
Appropriations Share .457 •  *  .557 «•«  .623 000 

(.223) (.208) (.152) 

Tuition & Fees Share -.470 -.281 -.575 000 

(.304) (.307) (.214) 

Gift/Grant/Contract Share .655 • .088 .090 
(.381) (.341) (.266) 

Carnegie Dummy Variable .050 •  «  .010 .025 
(.021) (.019) (.015) 

Enrollment .0000056 «  .0000005 .0000027 
(.0000031) (.0000026) (.0000021) 

Constant -1.879 -1.816 •  ««  -1.799 000 

(.176) (.172) (.122) 
• Significant at the . 10 confidence level. ••Significant at the .05 level. Significant at the .01 level. 
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per-student model, but in neither logit specification was this negative relationship their 

positive relation (indicating their favored use for administration). The Carnegie dummy 

variable drops out as a significant predictor of administration, with the exception of the 

binary logit result for FY93. Overall, administrative expenditures would appear to be a 

somewhat elusive category to "nail down". Plant maintenance and operation again 

assumes a positive and consistently significant relationship with appropriations in the 

logit models, as it had in the per-student specification; tuition and fees, however, while 

again positive and significant in the binary logit form, actually becomes negative in the 

multinomial logit specification, indicating a greater propensity for tuition and fees to 

support instruction than plant maintenance. Finally, scholarships and fellowships (Table 

4.6) would again seem to be positive, significant, and consistent in their relation to tuition 

and fees, and gifts, grants, and contracts, indicating institutions that receive 

proportionately more from these revenues spend proportionately more for this activity. 

Table 4.6 Heteroscedasticity-Corrected Results - Multinomial Logit Regressions (Cont'd) 

Scholarships/Instruction: FY83 FY93 Pooled 
Appropriations Share -.449 -.358 -.765 «•«  

(.438) (.383) (.278) 

Tuition & Fees Share 1.446 •* .994 •* 1.726 
(.612) (.439) (.375) 

Gift/Grant/Contract Share 1.980 "• .927 • 1.945 ««•  

(.627) (.526) (.423) 

Camegie Dummy Variable .081 • .054 .073 
(.042) (.034) (.026) 

Enrollment .0000017 -.0000009 .0000008 
(.0000042) (.0000039) (.0000029) 

Constant -2.578 "* -1.909 **• -2.303 
(.317) (.189) (.193) 

* Significant at the .10 confidence level. **Significant at the .05 level. Significant at the .01 level. 
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Determining the impact of the multinomial logit independent variables on 

instruction is, as mentioned earlier, merely a matter of reversing the signs for a given 

specification and interpreting the results in light of the (revised) reference category. In 

general, it may be observed that by reversing the signs of the just-described coefficients, 

appropriations tend to enter as a positive variable in most specifications (with the possible 

exceptions of the library and plant maintenance and operation models); gifts, grants, and 

contracts enter as a negative variable (with the exception of student services and the 

library); and tuition and fees enter as a positive variable (excepting student services, 

scholarships and fellowships, and perhaps administration). What this implies is that 

appropriations tends to be a positive predictor of instruction, relative to most activities; 

that gifts, grants, and contracts are a negative predictor of instruction, relative to most 

activities (i.e., these dollars would support other activities rather than instruction); and 

that mition and fees tends to be a positive predictor of instruction, relative to most other 

activities (i.e., except when faced with a choice between spending the money for 

instruction, or spending the money for student services and scholarships and fellowships). 

The Carnegie variable would enter as a positive predictor of instruction (i.e., the higher 

the dummy variable, the greater the log-odds in favor of instruction), but only when held 

in relation to research and public service. 

The marginal effects of the independent variables appearing in both the 

binary and multinomial logit specifications are summarized in Table 4.7. Based upon the 

analysis of the heteroscedasticity-corrected results of both the per-student and logit 
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Table 4.7 Marginal Effects of the Independent Variables Used in the 
Binary and Multinomial Logit Regressions, Calculated at the Mean 

Expend. Shares AoDroDriations Tuition & Fees Gift/Grant/ConL Camesie D.V. Enrollment 
E^I982-83: 
Instruction 0.4193 0.5059 -0.0390 0.0096 0.00000049 
Research 0.1262 -0.1280 0.7640 -0.0406 0.00000035 
Public Service -0.0105 -0.0243 -0.0350 -0.0147 0.00000025 
Student Services 0.0357 0.1647 "-0.0157 0.0012 -0.00000031 
Library 0.0135 0.0454 -0.0113 0.0002 -0.00000013 
Administration 0.1496 0.2890 0.1665 0.0033 -0.00000026 
Plant M. & 0. 0.1392 0.0816 0.0429 0.0069 0.00000064 
Scholar. & Fell. 0.0361 0.1439 0.0913 0.0056 0.00000018 

FY 1992-93: 
Instruction 0.2923 0.4594 -0.0331 0.0137 0.00000033 
Research 0.0618 -0.1812 0.7829 -0.0410 -0.00000010 
Public Service 0.0472 -0.0800 0.0279 -0.0038 0.00000086 
Student Services 0.0388 0.1301 -0.0145 0.0022 -0.00000024 
Library 0.0142 0.0147 -0.0022 -0.0003 -0.00000010 
Administration 0.0580 0.1583 0.0495 0.0085 0.00000003 
Plant M. & 0. 0.0976 0.0795 0.0012 0.0035 0.00000012 
Scholar. & Fell. 0.0409 0.1756 0.0618 0.0070 0.00000003 

specifications. the following observations can be made with relative certainty. In general. 

it would appear that, regardless of how measured, instructional expenditure share exhibits 

a consistently strong, positive relationship with appropriations and tuition and fee 

revenue shares. Research expenditure share, regardless of how measured, exhibits a 

consistently strong, positive relationship with the gift, grant, and contract share, and a 

consistently strong, negative relationship with a lack of research orientation, as measured 

by the Carnegie dummy variable. Expenditure share for student services, regardless of 

how measured, is consistently, significantly, and positively related to the tuition and fee 

revenue share, while plant maintenance and operation expenditure share is consistently 

and positively related to appropriations share. Scholarships and fellowships share, 

regardless of how measured, is strongly, positively, and consistently related to shares of 
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revenues from tuition and fees, and from gifts, grants, and contracts. It might be said that 

the just-described revenues are the primary sources of support for their related 

expenditures, thereby providing initial proof of (some of) the assumptions implicit in the 

research hypotheses in Chapter 3. While no consistentiy clear patterns of support were 

found for the categories of public service, libraries, or administration, the tenets of 

resource dependency theory would nonetheless seem plausible in establishing clear 

sources of support for a number of categories (instruction, research, student services, 

plant maintenance and operation, and scholarships and fellowships). Furthermore, 

because of the significance of the Carnegie dummy variable in a number of regressions, a 

"rival hypothesis" explanation of resource allocation (that institutions allocate resources 

in accordance with their expense preferences) cannot be ruled out. To the extent that 

Carnegie classification reflects a given set of expense preferences, it may be that 

organizations, in pursuing that certain set of expense preferences, will in fact alter their 

resource allocation patterns. 
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Analysis of Change 

The preceding section was useful in establishing general patterns of significance 

and relationship among the dependent and independent variables. The next step in the 

research design was to undertake an analysis of change in the variables over time. More 

specifically, in keeping with the research hypotheses outlined in Chapter 3, the impact of 

change in revenues upon resource allocation patterns was to be determined. To a certain 

extent, this impact is implied in the findings of the preceding section, for a variable 

coefficient in the cross-sectional regressions in fact depicts how much (and in which 

direction) the dependent variable changes when the independent variable changes by one 

unit. Thus, change is already somewhat implied by the previous findings. However, per 

the research design, an explicit analysis of change also was conducted, wherein the 

dependent and independent variables both take the form of the change in the cross-

sectional regression variables between FY83 and FY93. That is, the fixed effects model 

described at the end of Chapter 3 essentially regresses the differences in the dependent 

variables firom the two time periods against the differences in the independent variables. 

Change is therefore explicitly modeled in the fixed effects equations, and the 

interpretation of a variable coefficient under such a model is that it depicts how much 

(and in what direction) the change in the dependent variable is impacted, given a one unit 

change in the change of the independent variables. While thus comprising an entirely 

different set of specifications than the cross sectional regressions, one would nonetheless 
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anticipate that a fixed effects regression analysis would provide at least partial 

confirmation of some of the findings from the preceding section. 

In regressing first differences against first differences, a fixed effects model 

assumes constancy in the relationship between the dependent and independent variables 

over time. That is, the coefficients of the independent variables are assimied to not 

change significantly between the two time periods, thereby attributing all change in the 

dependent variables to changes in the independent variables themselves (versus changes 

in their underlying relationship with the dependent variable). If, in fact, such constancy 

does not exist, attributing all of the change in the dependent variable to changes in the 

(values of) the independent variables would be somewhat misleading. It could be that the 

underlying relationship between the dependent and independent variables may have 

changed as well, meaning that the dependent variable change can then be separated into 

two components: change due to changes in the underlying relationships (denoted by the 

coefficients of the independent variables), and change due to changes in the independent 

variables themselves. Ic would thus seem desirable to first examine the given 

relationships for significant structural change from FYSS to FY93 before making any 

qualitative assessments about the determinants of change in the dependent variables. 

The test to detect whether there is constancy in the underlying relationships 

between the dependent and independent variables over time is the Chow test, described in 

Chapter 3. A Chow test indicates whether any significant structural change has occurred 

between regressions; finding structural change would imply that the relationship between 
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a given dependent and independent variable was no longer the same due to, for example, 

changes in the price and/or income elasticities of consumption (Ramanathan, p. 274). 

The Chow test consists of computing a test statistic (FJ using a pooled regression of the 

observations included in the individual cross sections of data, then comparing this 

statistic to the critical value of the F-distribution (F*). If F^ is found to exceed F*, the null 

hypothesis of no structural change is rejected. 

The question arises as to the validity of the Chow test in the presence of 

heteroscedasticity. Toyoda has shown, however, that the test remains "well-behaved" 

when at least one of the two samples is large (1974, p. 60). The individual samples for 

this study included 175 observations each, yielding a pooled regression of 350 

observations, which would seem sufficiently large for the tests to remain well-behaved. 

The computed F^ statistics for all three models used in this research and their consequent 

decision rules are displayed in Appendix J. Several of the computed F^ resulted in a 

rejection of the null hypothesis of no structural change, meaning that the change in 

dependent variables in these instances warrants greater investigation than a simple fixed 

effects regression would imply. Effectively, the change in the dependent variable should 

be decomposed into its relative components (that due to changes in the independent 

variables, versus changes in the independent variable coefficients, which depict the 

underlying relationship with the dependent variable) in order to make accurate statements 

about the determinants of the (dependent variable) change. The method for doing so, for 

any given independent variable, is to hold the coefficient of the variable constant at some 
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base year level and evaluate the change due to change in the mean value of the variable, 

while simultaneously holding the variable mean vsilue constant, and evaluating the 

change due to change in the variable coefBcient. The former operation determines the 

change in the mean dependent variable that is due to "true" change in the independent 

variables themselves, while the latter operation gives the change that is due to changes in 

the independent variable coefficient—i.e., the change in the underlying relationship with 

the dependent variable. While a fixed effects regression does not account for structural 

change, it does allow for the determination of which independent variable changes are 

significant in their impact upon changes in the dependent variable. Therefore, fixed 

effect regressions were run on both the per-student model and binary logit model first 

differences in order to determine which independent variables were significant in their 

impact upon the dependent variables. (The binary logit model was used for this portion 

of the analysis instead of the multinomial logit model for ease of interpretation.) These 

results are tabled in Appendix K (per-student data) and Appendix L (binary logit model 

of the share data). Again, it is emphasized that, where a Chow test has indicated 

significant structural change in a relationship, the fixed effect regressions were 

undertaken only to determine significance. In fact, a fixed effects model is an 

inappropriate modeling technique where structural change has occurred (for the reasons 

already discussed), and hence a decomposition of change is warranted. As can be seen by 

the fixed effects results, several of the patterns of relationship and significance 

established by the cross-sectional regressions of the preceding section were replicated. 
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For example, for the per-student data, it would appear that the positive, significant 

predictors of the change in per-student instructional expenditures firom FY83 to FY93 are 

again the change in appropriations per student, the change in tuition and fee revenue per 

student, and the change in gift, grant, and contract revenue per student. The significant 

predictor of the change in research expenditures per student is the change in gift, grant, 

and contract revenue per student. A significant predictor of the change in per-student 

public service expenditures is per-student appropriations. Both changes in appropriations 

revenue per student and changes in tuition and fee revenue per student are once again 

positive, significant predictors of the change in per-student expenditures for student 

services. The change in library expenditures per student again exhibits a strong, positive 

relationship with the change in appropriations revenue per student, while the change in 

gift, grant, and contract revenue per student is again significantly and positively related to 

the change in administrative expenditures per student. Plant maintenance and operation 

expenditure changes, per student, were again positively and significantly impacted by 

changes in appropriations revenue, per student, while the change in per-student 

scholarship and fellowship expenditures was again positively and significantly related to 

the change in tuition and fee revenue per student, and the change in gift, grant, and 

contract revenue per-student. Put another way, as the change in appropriations (for 

example) increases (or decreases), one may expect a corresponding increase (or decrease) 

in the change in per-student expenditures for instruction, public service, student services, 

libraries, and plant maintenance and operation. 
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For the share data (binary logit models), several patterns established by the cross-

sectional regressions of the previous section were again mirrored by the iBxed effects 

regressions. For example, the change in the share of revenues provided by appropriations 

is again a positive and significant predictor of the change in the share of expenditures 

accounted for by instruction (as measured by the binary logit). The change in the share of 

expenditures for research is positively and significantly related to the change in the share 

of revenues fi-om gifts, grants, and contracts, and negatively related to the change in the 

Carnegie dummy variable value. The change in the share of expenditures for student 

services is again positively and significantly related to the change in the share of revenues 

provided by tuition and fees, as is the change in the share of expenditures accounted for 

administration. The change in the share of expenditures accounted for by plant 

maintenance and operation is again positively and significantly related to the change in 

the share of revenues coming from appropriations, and positively related to the change in 

the Carnegie dummy variable value. Finally, as in the binary logit cross-sectional 

regressions, the changes in the share of revenues provided by both tuition and fees, and 

gifts, grants, and contracts, are again positively and significantly related to the change in 

the share of expenditures accounted for by scholarships and fellowships. 

Having identified, via a fixed effects regression, which independent variable 

changes are significantly related to the dependent variable changes in both the per-student 

and binary logit models, the question then arises whether the dependent variable change 

is really due to changes in the independent variables, or to change in the nature of the 
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relationship between the dependent and independent variables. The Chow test already 

has given a preliminary indication of the relationships where this latter circumstance is 

believed to exist, so the task remains to separate the components of change in those cases 

where the test has indicated structural change. The decomposition of change analysis for 

those expenditure categories not passing the Chow test for the per-student data is given in 

Appendix M. What these decompositions show is that, when evaluated at the mean 

independent variable value for FY83, the change in mean per-student expenditures for a 

given category can be broken down into two components: that due to the "true" change 

in the variables themselves, and that due to changes in the relationships (coefficients) of 

the independent variables with the dependent variable from FY83 to FY93. For example, 

the change (increase) in the mean per-student, inflation-adjusted expenditure for 

instruction from FY83 to FY93 was approximately $220. (This observation can be 

readily verified by reviewing Table 3.2, Sample Variable Means.) Of that approximate 

$220 change. $346 was due to changes in the variables themselves, and -$127 was due to 

changes in the variable coefficients, i.e., changes in the underlying relationship or 

intensity of relationship between the dependent and independent variables. In point of 

fact, this study is primarily concerned with the impact of changes in the independent 

variables themselves upon the change in the dependent variable. (The impact of changes 

in the underlying relationships between the dependent and independent variables would 

be the subject of a separate study.) Analyzed in that context, then, one can reach 

somewhat more qualified conclusions than those previous regarding the determinants of 



117 

change. For example, while a fixed effects regression would indicate that the change in 

instructional expenditures per student is positively and significantly related to the change 

in appropriations per student, after undertaking a decomposition-of-change analysis 

(which the Chow test would indicate is appropriate), one finds that, in fact, these changes 

are due primarily to the change in the nature or intensity of the relationship between 

appropriations and instruction, and not at all to the change in appropriations themselves. 

(Note, however, that the change due to changes in tuition and fee and gift, grant, and 

contract revenues per student remains positive.) A similar analysis was undertaken for 

each significant variable (where a Chow test indicates its appropriateness), and these 

analyses are summarized in Table 4.8 for the per-student data. Any instance where a 

variable's sign changes in the decomposition of change analysis (firom the fixed effects 

regression) would indicate a qualification of the results provided by the fixed effects 

regression. Summarily, for the per-student data, the qualified relationships are those 

between appropriations and instruction, appropriations and public service, tuition and fees 

and public service, appropriations and libraries, tuition and fees and libraries, 

appropriations and plant maintenance and operations, tuition and fees and fees and plant 

maintenance and operations, and the Carnegie dummy variable and plant maintenance 

and operations. A similar decomposition of change can be conducted with the share 

(binary logit) data (see Appendix N), and the results from this analysis are summarized 

in Table 4.9. Here it can be observed that the relationships warranting qualification are 

those between plant maintenance and operations and its significant explanatory variables. 
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Table 4.8 Comparison of Results from the Decomposition of Change Analysis 
For the Variables Identified as Significant by Fixed Effects Regression -

Per-Student Data 

Change In/Due To Change In: 
Instruction Exp./Student: 
Appropriations/Student 
Tuition & Fees/Student 
Gifts/Grants/Contr./Student 

Research Exp./Student: 
Tuition & Fees/Student 
Gifts/Grants/Contr./Student 

Public Service Exp./Student: 
Appropriations/Student 
Tuition & Fees/Student 

Student Svce Exp./Student: 
Appropriations/Student 
Tuition & Fees/Student 
Gifts/Grants/Contr./Student 

Library Exp./Student: 
Appropriations/Student 
Tuition & Fees/Student 
Gifts/Grants/Contr ./Student 
Carnegie Dummy Variable 

Admin. Exp./Student: 
Gifts/Grants/Contr ./Student 

Plant M. & 0. Exp./Student: 
Appropriations/Student 
Tuition & Fees/Student 
Gifts/Grants/Contr./Student 
Carnegie Dummy Variable 

Schol. & Feilow./Student: 
Appropriations/Student 
Tuition & Fees/Student 
Gifts/Grants/Contr ./Student 

Sign in Fixed Effects 
Regression 

positive 
positive 
positive 

negative 
positive 

positive 
positive 

positive 
positive 
positive 

positive 
negative 
negative 
positive 

positive 

positive 
negative 
positive 
positive 

negative 
positive 
positive 

Sign After Change 
Decomposition 

negative 
positive 
positive 

negative 
positive 

negative 
negative 

Chow test indicates n/a 
Chow test indicates n/a 
Chow test indicates n/a 

negative 
positive 
negative 
positive 

positive 

negative 
positive 
positive 
negative 

negative 
positive 
positive 
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(Note, Tables 4.8 and 4.9 depict only those variables found statistically significant in the 

fixed effects regression, and where a Chow test has indicated that a decomposition of 

change is not necessary, it has not been undertaken.) 

Summarily, what can be derived from the analysis of change conducted in this 

section of the chapter is as follows. The changes in many of the same variables that were 

significant in explaining expenditures (regardless of how measured) in the cross-sectional 

regressions were also found to be significant in explaining changes in expenditures. The 

change in appropriations was consistently found (regardless of the data used, per-student 

or share) to positively impact the change in instructional expenditures; the change in 

gifts, grants, and contracts was consistently found to positively impact the change in 

research expenditures; the change in tuition and fees was consistently found to positively 

impact the change in student service expenditures; the change in appropriations was 

consistently found to positively impact the change in plant maintenance and operation 

expenditures; and the changes in tuition and fees and in gifts, grants, and contracts were 

found to positively impact the change in scholarship and fellowship expenditures, all of 

which mirror the findings from the various cross-sectional regressions. The qualifications 

that must be placed on these findings, however, is that, while changes in appropriations 

appear to be positive, significant predictors of changes in expenditures for both 

instruction and plant maintenance and operation, in fact, this is due primarily to the 

increasing "intensity" of the relationship between these variables (i.e., their coefficients), 

and not because appropriations themselves have increased. Put another way, during a 
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Table 4.9 Comparison of Results from the Decomposition of Change Analysis 
For the Variables Identified as Significant by Fixed Effects Regression -

Share Data 

Change In/Due To Change In: 
Instruction Exp./Student: 
Appropriations/Student 

Sign in Fixed Effects 
Regression 

positive 

Sign After Change 
Decomposition 

Chow test indicates n/a 

Research Exp./Student: 
Gifts/Grants/Contr ./Student 
Carnegie Dummy Variable 

positive 
negative 

Chow test indicates n/a 
Chow test indicates n/a 

Public Service Exp./Student: 
Appropriations/Student negative negative 

Student Svce Exp./Student: 
Tuition & Fees/Student positive Chow test indicates n/a 

Library Exp./Student: 
Appropriations/Student 
Tuition & Fees/Student 
Gifts/Grants/Contr./Student 
Carnegie Dummy Variable 

positive 
negative 
negative 
positive 

Chow test indicates n/a 
Chow test indicates n/a 
Chow test indicates n/a 
Chow test indicates n/a 

Admin. Exp./Student: 
Tuition & Fees/Student 
Gifts/Grants/Contr./Student 

positive 
positive 

positive 
positive 

Plant M. & O. Exp./Student: 
Appropriations/Student 
Tuition & Fees/Student 
Gi fts/Grants/Contr./Student 
Carnegie Dummy Variable 

positive 
negative 
positive 
negative 

negative 
positive 
negative 
positive 

Schol. & Fellow ./Student: 
Appropriations/Student 
Tuition «& Fees/Student 
Gifts/Grants/Contr./Student 

negative 
positive 
positive 

negative 
positive 
positive 



121 

period of both absolute and relative decline in government appropriations (see Table 3.2), 

universities appeared to have increasingly "targeted" these resources for instruction and 

plant maintenance and operation, resulting in a greater contribution by appropriations to 

these activities. 



122 

CHAPTER 5 - CONCLUSIONS 

The primary focus of this study is how and whether resource dependency changes 

impact or result in changes in resource allocation patterns in public universities. The 

reason for wanting to understand such impacts lies, ultimately, in informing public 

policymakers as they engage in their deliberations regarding higher education funding. In 

the process of making annual appropriations or budget recommendations, legislators and 

govemors frequently exhibit a kind of bounded rationality (March and Simon, 1958), 

dealing with fimding obligations in the context of whatever contemporary budget crisis 

they face. In any given budget year, there may not be enough state money to increase 

anyone's budget; in the next, some new revenues may be available for appropriation, but 

the question then becomes who is to receive it from among the myriad of claimants on 

state funds. While a boundedly-rational approach may enable politicians to resolve their 

crises as they arise, such an approach nonetheless contributes to an accretion of 

boundedly-rational decisions, which, in the long run, have real impact on the goals and 

purposes of public universities. While states have managed to "muddle through" in their 

annual deliberations on funding for higher education, the long term impact of doing so is 

just now becoming evident in terms of changing university priorities. The question of 

where public higher education is going, and whose interests it will serve in the future, has 

as much salience as ever. Higher education scholars have frequently likened the world in 

which universities operate to a pendulum, where issues swing back and forth across the 

continuum over time, whether that be with regard to access and quality (Hansen and 
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Stampen, 1994), growth (Leslie and Miller's "transverse progression", 1974), or 

something else. More recently, some of these same scholars are now pointing out that the 

times really do appear to have changed, at least with regard to higher education funding. 

Accordingly, it is important to analyze and communicate such findings to policymakers, 

particularly as they pertain to public funding for universities, because so many other 

outcomes in higher education are affected by fiindmg (for example, access and quality). 

Skolnik concluded (1986) that the reason why higher education officials fail to reverse 

government flmding policies toward their enterprise is because they engage in "the 

politics of information", never revealing information that might seem unpleasant even if 

such information would nonetheless contribute to a better understanding of higher 

education. It is suggested here that the discourse in this regard needs to move beyond a 

discussion of the adverse impacts of decreased public support on institutions alone, to 

include the impacts on the public's interest as well. When issues are put to people in 

terms of how it will impact them (as opposed to someone else), they are normally more 

inclined to respond. As mixed-economy organizations, with a variety of funding agencies 

and interests, it is thus incumbent upon higher education to relate, to its various interests, 

the implications of the changing funding base of public universities. If the trend toward 

privatization comes at the expense of the public interest, then that finding needs to be 

communicated to policymakers, for, as Jacobs has noted (1974), the question of how 

organizations are controlled is, indeed, an important one. 
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In order to examine such a question properly, an understanding of the current and 

historical contexts within which public higher education has operated is necessary. 

Chapter 1 discussed, in brief detail, the changing financial environment facing public 

higher education, both in the United States and overseas. Summarily, it was foimd that 

three or four common themes emerge from among scholars studying the matter; namely, 

that there has been a reduction in the relative amount of government support provided for 

higher education, accompanied by changes, at the margin, in the form of support that 

continues to be received. Effectively, these changes mean that public higher education is 

becoming more "privatized" and is moving toward a market model of funding in the face 

of diminished government support. Furthermore, these same scholars argue, if an 

institution wishes to capitalize upon the incentives inherent in the market model, then 

fiscal devolution is a logical means for doing so. Evidence was presented in Chapter 1 

documenting the reduction in govenunent funding; in relative terms, the share of public 

higher education revenues provided by state appropriations fell by 11.5 percentage points 

from fiscal year 1980 to fiscal year 1994 (from 44.8% to 33.3% of total current fund 

revenues). In absolute terms, it was shown that the period from 1990 to 1993 was the 

worst since the Depression, in terms of the rate of compound annual growth in the per-

student. inflation-adjusted aggregate of revenues from state and local governments, 

tuition and fees, and private gifts, grants, and contracts. (This was the extension of the 

Halstead analysis conducted in Appendix C, which yielded a compound armual growth 

rate of -0.8% from 1990 to 1993 for these revenue sources.) It was further shown (in 
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Table 1.2) that the primary driver of this decrease was the decline in per-student, 

inflation-adjusted revenues from state governments, which exhibited a -3.8% compound 

aimual growth rate duriog this period. At the same time, per-student, constant-dollar 

revenues from tuition and fees grew by a compound annual average of 5.3%, while 

private gifts, grants, and contracts grew by 2.1%, aimually. In short, the late eighties and 

early nineties saw some of the burden for fimding higher education passed back to 

students and other private resource providers. Leslie (1995) attributes this change to 

changes in federal student aid policies incepted in the early 1970's, while Massy (1995) 

attributes it to changing attitudes about higher education's quality, relevance, and 

costliness. Cumulatively, the change in burden has resulted in the increasing 

privatization of public higher education's resource base, which, in turn, has the potential 

for impacting its priorities. Such is the problem addressed by this research; i.e., as public 

higher education relies increasingly on private funds and market forces (versus public 

appropriation), the importance of public funding in shaping higher education's priorities 

is diminished. As Massy points out, rather than being dominated by self-defined values, 

universities come to be dominated by market-defined values. Internal decisions such as 

resource allocation are made increasingly with reference to external constituents who 

provide the bulk of marginal resources. Where in the past, state appropriations provided 

the kind of "fixed" or "discretionary" revenues necessary for the cross-subsidization of 

low market value outcomes (Massy's terminology), in the new financial environment, 

marginal resources are derived from private, generally more restricted sources. Evidence 
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showing how public higher education expenditure priorities also have changed over the 

past twenty years, in accordance with this new funding base, also was presented in 

Chapter 1. In general, it was observed that the shares of expenditures accounted for by 

instruction, libraries, and plant maintenance and operation have declined, relatively, while 

the shares devoted to all other expenditure categories have either increased or remained 

constant. That there is, in fact, a causal coimection between changes in public higher 

education's revenue base and its priorities, as measured by expenditures, is the underlying 

premise of this research. As Massy has noted, in commenting on the implications of 

reduced public support, "The loss of discretionary revenue will eliminate cross-subsidies 

and with them will go institutions' ability to pursue values not fully shared by the 

marketplace" (1995, p. 46). This study represents an attempt to quantify exactly how 

institutions are impacted by reduced discretionary revenue. 

Chapter 1 provided the background and statement of the problem addressed by 

this research. Essentially, this problem reduces down to one of resource allocation, and 

the study thus embarked upon an investigation of the same. Chapter 2 discussed theories 

of resource allocation from two different perspectives, economic theory and 

organizational theory. Economic theory would assert an internal locus of control for the 

organization, arguing that resource allocation is carried out so as to maximize utility. 

Organizational theory, on the other hand, might argue for an external locus of control, 

including transactions with the environment and political processes among the 

mechanisms by which resources are allocated in organizations. The theories tend to 
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employ different criteria in attempting to model resource allocation in organizations, 

economic theory generally using bureaucratic or imiversalistic criteria, such as workload, 

and organizational theory, focusing on particularistic criteria such as subunit power. 

Pondy (1970) has taken perhaps the best economic "stab" at developing a theory of 

internal resource allocation for nonmarket organizations such as universities. Normally, 

under the classical theory of the firm, market organizations are assumed to maximize 

profit, allocate resources so as to maximize utility, and have shared organizational goals. 

The first two elements can be adapted to fit the higher education model; the third, 

however, remains problematic. In place of profit maximization, Pondy suggests we 

substitute the objective of maximizing discretionary revenues, and both James (1978, 

1990) and Massy (1995) point out that an important implication of maximizing 

discretionary revenues is cross-subsidization of activities. (James tends to be critical of 

this implication in her discussions; Massy writes in favor of it because it allows 

universities to fxmd activities with "high academic value but low market value"; other 

researchers have shown that the joint production of activities, in fact, frequently results 

in economies of scope and scale that would otherwise be impossible.) The goal 

consensus assumption, as noted, is more difficult to reconcile because, quite simply, 

researchers have failed to develop a "team utility function" for organizations such as 

universities, where decision-making is decentralized among multiple actors whose goals 

sometimes conflict (James, 1990, p. 79). Furthermore, the task of doing so becomes even 

more complex when the goals of external constituents are taken into account. About the 
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most that can be assumed in attempting to model a team utility fimction for a imiversity is 

that most institutions of higher education pursue or engage in "prestige maximization," a 

notion widely conceded in much of the higher education literature. Exactly how this 

concession translates into a university-wide objective function has yet to be successfully 

modeled. In light of that, we look to alternative explanations of resource allocation for 

additional insight. Many of the organizational theorists cited in Chapter 2 focus on the 

same single determinant (though formulated in a number of ways), namely, power. As 

Pfeffer (1977) notes, "Unless goals and criteria are shared among all participants in the 

organization, the use of power and influence is inevitable in organizational decision 

making" (p. 239). Rather than emphasizing bureaucratic criteria, as an economic model 

of organization might do, organizational theorists typically argue for coalitional, political, 

or open systems models of organization, which acknowledge the disparities in and uses of 

power. Salancik and Pfeffer (1974) find that generally this power is used by subunits to 

acquire resources that are scarce and critical in the internal allocation process. Power is 

based, in turn, in subunit ability to bring in resources for the total organization. Other 

theorists have also equated power with the ability to generate resources for the larger 

organization, and in so doing, effectively open the door for the exercise of control over 

the organization by external constituents. Pfeffer and Salancik's resource dependency 

theor>' (1978) argues that organizations are, in fact, "other-directed," rather than "self-

directed, autonomous actors pursuing their own ends" (p. 257). In the process of 

transacting with their envirorunents, organizations develop resource dependencies, and 
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these dependencies in turn give rise to the proposition that "organizations will tend to be 

influenced by those who control the resources they require" (p. 44). The determination of 

whose needs will be met in the face of competing demands is made on the basis of 

dependence, and dependence, in turn, is a function of resources. More specifically, the 

three factors determining dependence, according to Pfefifer and Salancik, are the 

resource's importance (it's relative magnitude and criticality), the discretion that it carries 

with regard to use, and its substitutability by other resources (p. 45). As Pfeffer and 

Salancik note, 

Dependence...measures the potency of the external organizations or groups in the 
given organization's environment. It is a measure of how much these organizations 
must be taken into account and, also, how likely it is that they will be perceived as 
important and considered in the organization's decision making (p. 52). 

As such, resource dependency would seem to constitute a viable theory of resource 

allocation in organizations such as public universities, where a changing revenue base 

implies changing potency of external groups in internal organizational decision making. 

While it is quite possible that other theories of resource allocation are just as relevant in 

explaining the changing expenditure priorities of public higher education, this study 

examines whether changes in resource dependencies are the primary cause. To the extent 

possible, in light of available data, an attempt is made to detect whether some of these 

alternative explanations were at work, but the research was designed primarily to test for 

a resource dependency explanation. Obviously, as in any study, the possible universe of 

explanations for a given phenomenon may be infinite, and controlling for all of them 
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becomes impractical. Instead, the common body of knowledge is advanced 

incrementally, by focusing on one or two theories at a time. 

The methods used in this study (described in Chapter 3) thus intend to test the 

fundamental premise that changes in resource dependencies drive changes in internal 

resource allocation patterns in public universities. Grouped data were collected for 175 

public universities: included were revenue and expenditure information, eru-ollment, and 

the Carnegie classification assigned to each institution in 1982-83 (fiscal year 1983) and 

1992-93 (fiscal year 1993). Asserting that there are essentially three primary resource-

providing groups for public universities (governments, students, and gift, grant, and 

contract providers, which, while including govenunent grant and contract providers, were 

essentially treated as a private interest), the following hypotheses were advanced; implicit 

in them is the notion that certain revenues underwrite certain activities. First, it would 

seem reasonable to expect that, as universities receive proportionately less support from 

governmental appropriations over time (i.e., become less resource dependent upon 

appropriations), fewer resources would be allocated to instruction, public service, the 

library, and plant maintenance and operation. In addition to constituting the instimtional 

outcomes governments expect to get for their money, these activities comprise the kind of 

high intrinsic (academic) value outcomes that Massy describes as being underwritten 

(cross-subsidized) by fixed, discretionary revenues, such as appropriations. Indeed, 

casual examination of the graphical data presented in Chapter 1 would seem to support 

the existence of a relationship between appropriations and these outcomes. Furthermore, 
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it was hypothesized that, as institutions grew proportionately more resource dependent 

upon gift, grant, and contract revenues over time, more resources would be allocated to 

(expended for) research, scholarships and fellowships (because graduate smdent support 

is frequently an element of grant and contract awards), and perhaps to administration 

(because of the indirect cost component of grants and contracts). Finally, it was 

hypothesized that, as institutions grew proportionately more resource-dependent upon 

student tuition and fees, more resources would be allocated to activities designed to 

support or serve students—instruction, student services, scholarships and fellowships, and 

perhaps administration. Tacitly, what is implied by the above research hypotheses is that 

specific revenues underwrite specific activities. As such, we would expect that, as a 

public university's revenue base changes over time, there would be concomitant change 

in its base of expenditure activities, or more specifically, the relative priority attached to 

different expenditure activities. The design of the research thus proposed to test the 

above hypotheses using two different measures of expenditures as the dependent 

variables (per-student, inflation-adjusted expenditures for a given activity, and shares of 

total expenditures by activity), while similar measures of the primary revenue sources 

cited above (government appropriations, tuition and fees, and gifts, grants, and contracts) 

were used as the independent variables. In addition, a dummy variable for Carnegie 

classification was included in an effort to detect rival hypotheses or explanations, as was 

a variable for enrollment, which provided a bureaucratic criterion. If the most we can 

assume in developing a team utility function for public universities is that they maximize 
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prestige (i.e., have an expense preference for prestige-maximizing activities), then 

Carnegie classification would seem to be a reasonable proxy for that gauging assumption. 

The research design split the analysis into two steps, first determining which revenues 

underwrite which activities, via regressions of the two fiscal year data cross-sections 

(which in itself comprises an analysis of the impact of change in the independent 

variables upon the dependent variables, as denoted by the independent variable 

coefficients), then undertaking an explicit analysis of the impact of change in the 

independent variables upon the change in the dependent variables (by regressing the 

former on the latter). General patterns of relationships that consistently appeared across 

specifications were sought, rather than dwelling on a literal interpretation of each 

independent variable's impact upon expenditures. 

Essentially three versions of regressions were run in the first step of the analysis, 

one using the per-student, inflation-adjusted revenue and expenditure information, and 

two using the share data, depicting not only the probability that a given revenue source 

would contribute to (or detract from) a given expenditure activity (the binary logit 

regressions), but also, the probability that a given revenue source would contribute 

to/detract from a given expenditure activity, relative to (or versus) instruction (the 

multinomial logit regressions). The findings from the first step of the analysis were that, 

regardless of how measured, instructional expenditures exhibited a consistently strong 

and positive relationship with appropriations and tuition and fee revenue; research 

expenditures exhibited a consistently strong, positive relationship with gift, grant, and 
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contract revenue, and a negative relationship with the Carnegie dummy variable value 

(indicating more research-oriented institutions spent more on research, because of the 

way the variable was coded); student service expenditures exhibited a consistently strong 

and positive relationship with tuition and fee revenues; plant maintenance and operation 

expenditures were consistently, significantly, and positively related to appropriations; 

and, scholarship and fellowship expenditures were strongly, consistently, and positively 

related to revenues fi-om tuition and fees, and from gifts, grants, and contracts. For the 

second step of the analysis (the explicit analysis of change, which regressed first 

differences upon first differences), similar results were found. Regardless of how 

measured, the change in instructional expenditures was foimd to be consistently and 

significantly related to the change in appropriations (and positively so); the change in 

research expenditures was consistently and significantly related to the change in gift, 

grant, and contract revenues; the change in student service expenditures was consistently 

and significantly related to the change in tuition and fees; the change in plant 

maintenance and operation expenditures was consistently and significantly related to the 

change in appropriations; and, the change in scholarship and fellowship expenditures was 

consistently and significantly related to the change in revenues from tuition and fees, and 

from gifts, grants, and contracts. Thus, several of the relationships posited in the research 

hypotheses were repeatedly found to exist, specifically, those between I) appropriations 

and instruction, and appropriations and plant maintenance and operation, 2) tuition and 

fees and instruction, tuition and fees and student services, and tuition and fees and 
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scholarships and fellowships, 3) gifts, grants, and contracts and research, and gifts, grants, 

and contracts and scholarships and fellowships. Furthermore, because the Carnegie 

dummy variable appeared consistently significant as a predictor of some of the dependent 

variables in the first step of the analysis (though not consistently so in the second step), a 

rival explanation of resource allocation could not be ruled out. As well, the qualification 

that must be lent to the finding regarding changes in appropriations (that changes in 

instructional and plant maintenance and operation expenditures are positively related to 

changes in appropriations), is that, this relationship is primarily due to the increasing 

"intensity" of the relationship among these variables (i.e., their respective coefficients), 

and not all because appropriations themselves have increased. 
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Implications for Practice 

A perhaps obvioxis implication of resource dependency theory for practice is that, 

if resource providers wishes to increase their influence in a given organization, then the 

means for doing so is to increase the degree of dependency of that organization upon the 

resource providers. Pfefifer and Salancik's theory tells us that this can be achieved in 

three ways: by increasing the resource importance to the focal organization (i.e., its 

criticality and/or magnitude), by reducing the degree of discretion as to use of the 

resource for the focal organization, and by increasing the extent to which there are few 

substitutes for the resource. It becomes much more than a matter of merely throwing 

more money at the problem, then. As was pointed out in Chapter 1, many state 

legislatures are, in fact, placing greater restriction on the moneys they appropriate, at least 

at the margin. The question is whether this achieves an increase in dependency by public 

universities in light of the diminishing magnitude of appropriations. As well, the 

existence of a readily available substitute (student tuition and fees) makes the outcome of 

increased dependency even more unlikely. Thus, for state legislatures, it may be that 

increasing higher educations' dependency upon state-provided resources really does boil 

down to a matter of providing more money. As was discussed in Chapter 2, Pfeffer and 

Salancik distinguish between efficiency (how many resources are consumed in relation to 

output) and effectiveness (how well an organization meets the demands of its various 

constiments) in organizations. It is suggested here that higher education institutions 

frequently misinterpret the state's call for increased effectiveness in meeting its demands 
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as calls for increased efficiency, and hence, the great proliferation of faculty workload 

studies, productivity analyses, etc. What should be pointed out, however, is that 

decreased institutional effectiveness in meeting the state's demands is, in fact, a logical 

and predictable outcome in light of the decreased resource dependency that public 

universities bear in relation to the state. The bottom line of resource dependency theory, 

and what hopefully was demonstrated by this research, is that it matters where your 

money comes from, at least when spending it. Massy's point that a public university's 

decision rules converge with those of the for-profit enterprise in light of decreasing 

discretionary revenues is well taken. In point of fact, the decreased effectiveness of many 

universities in meeting the demands of the state may be directly attributable to their 

engagement with other (increasingly more important) resource providers, and the whole 

scenario begins to take on the appearance of a cycle which feeds upon itself. As the sole 

"diminishing dependency" resource provider, then, the implications of public higher 

education's changing resource base would seem most serious for states. The findings of 

this study would seem to suggest that, when appropriations are reduced, the first things to 

suffer are instruction and physical plant upkeep. Given that instruction is generally 

acknowledged to be the primary reason for state subsidy of higher education, and given 

the considerable investment that some states have in their university campuses, such an 

outcome would seem undesirable firom the standpoint of state interests. 

For students, grantors, and contractors, the implications are somewhat different. 

As an "increasing dependency" resource provider, students logically should be enjoying a 
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greater degree of influence within higher education, and perhaps that influence is in fact 

reflected in the increased attention afforded student services and scholarships and 

fellowships, as measured by expenditures. However, unlike grants and contracts, 

revenues from smdent tuition and fees are generally unrestricted as to use (the "degree of 

discretion" component of dependency theory), and this effectively reduces the power and 

influence of smdents in the organization, compared to their potential. As the "transients" 

of the enterprise—only present long enough to complete their degrees—students suffer 

from the "collective action" problem, where no single individual is rationally motivated 

to act on behalf of the collective interests because the costs to him or her personally are 

simply too great. It could be, however, that by organizing and increasing the degree of 

discretion that they exercise over their provided resources, students could, in fact, 

increase their influence in the overall organization by virtue of the increased dependency 

relationship. In any case, it would appear that there is one area of outcomes where both 

student and state interests overlap, and that is instruction. In light of that, it would seem 

reasonable to conclude that the priority attached to instruction over the past twenty to 

twenty-five years quite likely would have diminished even further, absent the existence of 

student mition and fees. 

Grantors and contractors would appear to be the group of providers who have 

resource dependency "figiu-ed out" (though it is not implied here that this is true in any 

collective or organized sense). Research revenues on public university campuses are 

increasingly critical; the revenues contributed by grantors and contractors are growing in 
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magnitude, and generally speaking, grantors and contractors exercise a great deal of 

discretion over how the resources they provide are to be used. While these facts do not 

comprise a problem from the standpoint of grantors and contractors, they do from the 

standpoint of states and students, because the outcomes valued by the former group 

frequently compete for resources with the outcomes valued by the latter group, most 

notably, faculty time. There is some legitimacy to the argument that research makes for 

better instruction; furthermore, evidence was found that supports McPherson and 

Schapiro's finding that research subsidizes instruction, as well as vice versa. However, 

the contribution to instruction is disproportionately small in relation to that made to 

research; as such, at the margin, we would expect to find instruction adversely impacted 

by an increasing dependence on revenues provided solely for research. The problem with 

that set of circumstances, more properly identified, is what researchers have termed 

"academic capitalism," or the commodification of knowledge. What has evolved in 

higher education over the past twenty to twenty-five years, and partly in response to the 

changing financial environment, is the notion that it is not only acceptable to sell 

knowledge, but it is encouraged (though some in higher education are reluctant to admit 

it). From the standpoint of resource dependency, states and students are the likely losers 

in that kind of evolution. Practically speaking, the greatest implication of the changing 

funding base of public universities is that the trend toward academic capitalism is made 

worse; increasingly, higher education comes to serve private research interests. 
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Implications for Future Research 

The implications of this study for future research are several. While capturing the 

essence of resource dependency theory, the variables employed herein comprise 

rudimentary measures of resource dependence, and as such, future research would benefit 

greatly firom the refinement of variables. As previously noted, there is much more to 

resource dependency theory than just the dimension of magnitude; development of 

indices of criticality and substitutability of resources would therefore enhance future 

analyses. Providers' discretion as to resource use (the second determinant of dependence) 

could also be refined further. As explained in Chapter 3, some the revenues used as 

independent variables in this study are reported in the IPEDS surveys as either restricted 

or unrestricted source of revenues. For example, the gifts, grants, and contracts variable 

used in this study represents the total of both unrestricted and restricted gifts, grants, and 

contracts. The overwhelming majority of such revenues are restricted and as such gifts, 

grants, and contracts were regarded as essentially one (generally unrestricted) revenue 

source. The data, as reported, however, would seem to provide an opportunity for further 

refinement of the dependence dimension of provider discretion over resource use. 

Furthermore, there is no reason to restrict research using resource dependency theory to 

only financial resources; faculty, for example, bring considerable resources to bear upon 

the institution in the form of expertise and knowledge, and resource dependencies of this 

nature should not be ignored. 
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As far as the other (non-financial) variables used in this study are concerned, the 

findings would seem to support the claim that alternative theories of resource allocation 

may, in fact, be at work, and this comprises another possibility for future research. 

Furthermore, more sensitive measures might be developed for modeling institutional 

priorities and utility functions, such as research and development indices and quality 

indicators. While the enrollment variable appeared significant in only a few regressions, 

the Carnegie classification dummy variable showed up as a significant predictor in a 

number of specifications, most notably in predicting expenditures for research, public 

service, smdent services, and administration, and (sometimes) instruction, plant 

maintenance and operation, and scholarships and fellowships. To the extent that the case 

can be made that Carnegie classification is a measure of institutional success in 

maximizing prestige, the findings would seem to indicate that maximizing behavior is, in 

fact, important in explaining resource allocation. The inherent implication of this 

premise is that generally universities strive to be Research I institutions, and such an 

implication is, of course, subject to debate. If one does subscribe to such a notion, 

however, then some of the findings pertaining to this variable would seem to point to 

some interesting research possibilities. Most notably, the positive relationship between 

the Carnegie dummy variable (as it is coded) and expenditures for administration, student 

services, plant maintenance and operation, and scholarships and fellowships, would seem 

to indicate that more teaching-oriented institutions experience higher expenditures in 

these areas than their research-oriented counterparts. The fact that the bureaucratic 
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criterion, enrollment, did not enter as significant in more regressions, is perhaps 

indicative of another area where further refinement is needed. It was presumed that 

enrolhnent would provide a reasonable approximation of workload for all institutional 

activities, but that presumption may have been false. In fact, enrollment was a significant 

predictor in the FY83 regressions for student services and plant maintenance and 

operation expenditures (negative in the former, positive in the latter), which perhaps 

indicates the appropriateness of enrollment as a workload approximation in those cases. 

However, the other activities where one would anticipate enrollment having some impact 

(instruction and scholarships and fellowships, for example) are relatively unaffected by 

changes in this variable. Accordingly, it would seem desirable to utilize more refined 

measures of workload, measures that are perhaps unique to each activity, for example, 

volume of grants and contracts (in the case of research expenditures), holdings of the 

library' (in the case of library expenditures), etc. Because this study attempted to develop 

a general theorv- of resource allocation among all the activities of an institution, such 

specific measures were not employed, but rather, a general measure of workload that 

would seem to hold relevance across activities was used. In retrospect, the measure may 

have been too general. Finally, fiiture research would be well served by investigating the 

meaning of the findings from the decomposition of change analysis. To say that the 

intensity of the relationship between two variables in a given specification increases, 

implies that something is occurring outside the model that warrants additional 

investigation. If, in fact, changes in instruction and plant maintenance and operation are 
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affected positively by changes in appropriations only because appropriations now levy a 

greater impact on these activities than they did, say, fifteen years ago, such a finding in 

itself has importance from a resource dependence perspective. In fact, it may have been 

part of what this study was designed to investigate all along. If funds are increasingly 

"targeted" for particular uses as their relative abundance declines, then such a finding 

lends strength to the resource dependency argument. 

Regardless of the limitations of this research, the study nonetheless seems to have 

successfully provided an initial analysis of the implications of changing dependencies for 

resource allocation, and some relatively certain conclusions can be drawn about how 

public universities use various resources to support their activities. While many of these 

findings would appear to be "common sense" (e.g., that appropriations and tuition 

support instruction, or that grants and contracts support research), providing empirical 

evidence of the existence of such relationships lends strength to the assertions frequently 

made regarding revenue sources and uses. More importantly, the findings allow us to 

make the leap from drawing conclusions about resource allocation at a single point in 

time, to how resource allocation is impacted as revenue bases change. By determining 

which activities are supported by which revenue sources, the impact of change in the 

revenue mix is implicitly known. All of this analysis, of course, precedes a discussion of 

the cross-subsidization that James refers to in her theses, namely, that instruction 

subsidizes research. What James is really saying (and what appears to be most morally 

problematic for her), is that resources which have historically supported (or were intended 
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to support) a given purpose are effectively supporting other activities. This research 

would suggest that there is relative stability between at least some revenue sources and 

expenditwe uses over time, and that the more important question is how a changing 

revenue mix can effectively impact the expenditure priorities of a public university. Such 

a question amounts to more than demagoguery; rather, it goes to the heart of Jacobs' 

question about how mixed-economy organizations are controlled, and to the heart of 

where higher education is going and whom it will serve. Only by asking such difficult 

questions may all public university constituents—students, states, and private resource 

providers—be adequately attended. 



APPENDIX A - CURRENT FUND REVENUE & EXPENDITURE SHARES OF PUBLIC INSTITUTIONS OF HIGHER EDUCATION 
FY80-FY94 

CURRENT FUND REVENUES 1979-80 1980-81 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 
State Appropriations 44.8% 44.0% 43.8% 43.3% 42.8% 43.6% 43.2% 41.6% 
Federal Appropriations 2.6% 2.6% 2.3% 2.3% 2.2% 2.3% 2.2% 2.1% 
Local Appropriations 3.4% 3.4% 3.4% 3.4% 3.3% 3.3% 3.3% 3.3% 

Total Appropriations 50.8% 50.0% 49.5% 49.0% 48.3% 49.2% 48.7% 47.0% 
Tuition and Fees 12.5% 12.9% 13.5% 14.5% 14.9% 14.5% 14.5% 14.7% 
Federal Grants & Contracts 10.3% 10.0% 8.9% 8.2% 8.1% 8.1% 8.2% 8.0% 
State Grants & Contracts 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.7% 2.1% 
Local Grants & Contracts 0.3% 0.3% 0.3% 0.3% 0.3% 0.4% 0.2% 0.4% 

Total Grants & Contracts 12.1% 11.8% 10.7% 10.0% 9.9% 10.0% 10.1% 10.5% 
Private Gifts, Grants & Contracts 2.5% 2.5% 2.7% 3.0% 3.0% 3.1% 3.2% 3.3% 
Endowment & Other Income 2.9% 3.1% 3.3% 3.0% 3.3% 3.4% 3.4% 3.4% 
Sales & Services 19.2% 19.6% 20.4% 20.6% 20.6% 20.0% 20.0% 21.2% 

TOTAL CURRENT FUND REVS. 100.0% 99.9% 100.1% 100.1% 100.0% 100.2% 99.9% 100.1% 

CURRENT FUND EXPENDITURES 
Instruction 35.3% 35.1% 35.4% 35.2% 35.0% 34.8% 34.6% 34.5% 
Research 9.0% 9.0% 8.7% 8.6% 8.6% 8.8% 9.0% 9.3% 
Public Service 4.0% 4.1% 3.9% 3.8% 3.9% 4.0% 4.0% 4.0% 
Administration * 12.7% 12.8% 12.9% 12.9% 13.2% 13.5% 13.7% 14.0% 
Student Services 4.6% 4.6% 4.5% 4.5% 4.6% 4.6% 4.6% 4.7% 
Libraries 3.0% 2.8% 2.8% 2.7% 2.8% 2.7% 2.7% 2.4% 
Plant Maintenance/Operation 8.7% 8.7% 8.9% 8.9% 8.6% 8.6% 8.2% 7.8% 
Scholarships and Fellowships 2.6% 2.5% 2.4% 2.4% 2.4% 2.4% 2.5% 2.6% 
Mandatory Transfers 1.3% 1.2% 1.0% 1.1% 1.1% 1.0% 1.2% 1.0% 
Auxiliary Enterprises 10.9% 11.0% 11.0% 11.0% 11.1% 11.0% 10.8% 10.5% 
Hospitals 7.8% 8.0% 8.4% 8.7% 8.5% 8.4% 8.5% 8.7% 
Independent Operations (FFRDC) 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.2% 0.4% 

TOTAL CURRENT FUND EXPS. 100.1% 100.0% 100.1% 100.0% 100.0% 100.0% 100.0% 99.9% 
* "Administration" includes the categories of Institutional Support and Academic Support, less Libraries. 

SOURCE: National Center for Education Statistics, Digest of Education Statistics, 1985-1996 Editions, inclusively. 
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APPENDIX A - (CONTINUED) 

CURRENT FUND REVENUES 1987-88 1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 
State Appropriations 41.3% 40.2% 39.2% 37.8% 35.8% 34.3% 33.3% 
Federal Appropriations 1.9% 1.8% 1.8% 1.7% 1.6% 1.5% 1.6% 
Local Appropriations 3.3% 3.4% 3.3% 3.3% 3.2% 3.3% 3.6% 

Total Appropriations 46.5% 45.4% 44.3% 42.8% 40.6% 39.1% 38.5% 
Tuition and Fees 15.0% 15.2% 15.5% 16.1% 17.1% 18.0% 18.4% 
Federal Grants & Contracts 8.1% 8.2% 8.3% 8.4% 8.7% 9.0% 9.3% 
State Grants & Contracts 2.1% 2.3% 2.4% 2.5% 2.4% 2.5% 2.6% 
Local Grants & Contracts 0.4% 0.4% 0.4% 0.4% 0.5% 0.4% 0.5% 

Total Grants & Contracts 10.6% 10.9% 11.1% 11.3% 11.6% 11.9% 12.4% 
Private Gifts, Grants & Contracts 3.4% 3.6% 3.8% 3.8% 4.0% 4.0% 4.0% 
Endowment & Other Income 3.4% 3.6% 3.4% 3.3% 3.4% 3.5% 3.5% 
Sales & Services 21.2% 21.5% 21.7% 22.7% 23.2% 23.4% 23.4% 

TOTAL CURRENT FUND REVS. 100.1% 100.2% 99.8% 100.0% 99.9% 99.9% 100.2% 

CURRENT FUND EXPENDITURES 
Instruction 34.4% 34.1% 34.1% 33.7% 33.2% 32.8% 32.6% 
Research 9.6% 9.9% 10.0% 10.1% 10.1% 10.1% 10.2% 
Public Service 4.1% 4.2% 4.3% 4.3% 4.3% 4.4% 4.3% 
Administration * 13.8% 13.7% 13.8% 13.8% 13.6% 13.8% 13.7% 
Student Services 4.8% 4.7% 4.7% 4.7% 4.7% 4.9% 4.9% 
Libraries 2.6% 2.5% 2.5% 2.3% 2.3% 2.2% 2.2% 
Plant Maintenance/Operation 7.7% 7.5% 7.4% 7.2% 6.9% 6.8% 6.8% 
Scholarships and Fellowships 2.7% 2.7% 2.8% 2.9% 3.3% 3.6% 3.9% 
Mandatory Transfers 1.1% 1.1% 1.1% 1.0% 1.1% 1.1% 1.1% 
Auxiliary Enterprises 10.0% 9.8% 9.7% 9.7% 9.7% 9.6% 9.7% 
Hospitals 9.0% 9.5% 9.5% 10.0% 10.6% 10.6% 10.4% 
Independent Operations (FFRDC) 0.3% 0.3% 0.2% 0.2% 0.2% 0.2% 0.2% 

TOTAL CURRENT FUND EXPS. 100.1% 100.0% 100.1% 99.9% 100.0% 100.1% 100.0% 

* "Administration" includes the categories of Institutional Support and Academic Support, less Libraries. 

SOURCE: National Center for Education Statistics, Digest of Education Statistics, 1985-1996 Editions, inclusively. 
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APPENDIX B - PER-STUDENT, CONSTANT-DOLLAR FUNDING 
OF PUBLIC HIGHER EDUCATION, FY30-FY93 

Operating Revenues by Source (Millions); 
State & Private Gifts, 

Local Gov Tuition Grants, & 
Decade ernment & Fees Contracts Total 

1929-30 135.0 32.5 2.7 170.2 
1939-40 167.7 55.0 5.1 227.8 
1949-50 525.4 229.4 20.2 775.0 
1959-60 1,510.0 333.1 92.6 1,935.7 
1969-70 6,466.5 1,735.0 315.7 8,517.2 
1979-80 19,410.3 4,860.2 978.7 25,249.2 
1989-90 40,316.6 13,820.2 3,368.6 57,505.4 

1990-91 41,771.7 15,258.0 3,651.1 60,680.8 
1991-92 42,866.3 17,455.1 4,039.2 64,360.6 
1992-93 43,830.5 19,490.2 4,330.1 67,650.8 

Per Student Operating Revenues: 
State & Private Gifts, 

FTE Enroll Local Gov Tuition Grants, & HEPI Total/FTE 
ment (OOO's) ernment & Fees Contracts Total (1987=100) in Const $ 

1929-30 453 298.0 71.7 6.0 375.7 8.6 4,368.8 
1939-40 665 252.2 82.7 7.7 342.6 8.0 4,282.0 
1949-50 1,143 459.7 200.7 17.7 678.0 13.1 5,175.9 
1959-60 1,662 908.5 200.4 55.7 1,164.7 19.3 6,034.6 
1969-70 4,538 1,425.0 382.3 69.6 1,876.9 31.0 6,054.4 
1979-80 6,392 3,036.7 760.4 153.1 3,950.1 61.1 6,465.0 
1989-90 7,372 5,468.9 1,874.7 456.9 7,800.5 116.9 6,672.8 

1990-91 7,558 5,526.8 2,018.8 483.1 8,028.7 123.2 6,516.8 
1991-92 7,863 5,451.6 2,219.9 513.7 8,185.2 127.2 6,434.9 
1992-93 7,912 5,539.7 2,463.4 547.3 8,550.4 131.4 6,507.2 

Compound Annual Growth Rates in Total Per-Student Constant-Dollar Funding, by Decade; 

1930-40 -0.2% 
1940-50 1.9% 
1950-60 1.5% 
1960-70 0.0% 
1970-80 0.7% 
1980-90 0.3% 
1990-93 -0.8% 

SOURCE: Decades 1930 through 1980 are from Halstead, "Higher Education Revenues and 
Expenditures: A Study of Historical Costs" (1991). Statistics for 1990 decade are 
calculated using NCES Digest of Education Statistics data and Halstead method. 
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Current Fund Revenues by Source (000s) FTE Per-Student Constant-Dollar Current Fund Revenues, by Source 
Acad. Tuition & State Local Federal Private Gifts, Enrollmt Tuition & State Local Federal Private 
Year Fees Govemnfient Government Government Grants, Con. Other Total HEPI (000) Fees Gov't Gov't Gov't G,G,&C Other Total 

1074-75 3,078,506 10,608,449 1,336,841 3,298,615 556,665 5,125,788 24,004,864 54.3 5,944.8 954 3,286 414 1,022 172 1,588 7,436 
1075-76 3,477,566 11,963,337 1,499,527 3,603,172 616,409 5,674,887 26,834,898 57.9 6,522.3 921 3,168 397 954 163 1,503 7,106 
1976-77 3,854,192 12,988,224 1,514,414 3,752,041 682,926 6,463,534 29,255,333 61.7 6,349.9 984 3,315 387 958 174 1,650 7,467 
1077-78 4,141,965 14,430,936 1,635,582 3,996,730 775,927 6,563,398 31,544,538 65.8 6,396.5 984 3,429 389 950 184 1,559 7,495 
1978-79 4,380,567 16,018,102 1,461,412 4,477,060 835,892 7,354,443 34.527,476 70.6 6,279.2 988 3,613 330 1,010 189 1,659 7,789 
1079-80 4,860,162 17,973,842 1,436,474 5,012,327 978,697 8,562,705 38,824,207 77.5 6,392.6 981 3,628 290 1,012 198 1,728 7,837 
1080-61 6,570,404 19,675,968 1,622,938 5,469,722 1,100,084 9,756,501 43.195,617 85.9 6,642.3 976 3.448 284 959 193 1,710 7,571 
1081-82 6,394,813 21,397,064 1,757,007 5,296,455 1,277,049 11,148,434 47,270,822 94.0 6,781.3 1,003 3,357 276 831 200 1,749 7,416 
1982-83 7,295,879 22,562,685 1,845,517 5,275,729 1,498,319 11,933,957 50,412,086 100.0 6,850.6 1,065 3,294 269 770 219 1,742 7,359 
1983-84 8,123,318 24,157,316 1,984,184 5,631,825 1,621,468 13,027,164 54,545,275 104.7 6,881.5 1,127 3,353 275 782 225 1,808 7,571 
1084-85 8,647,637 26,965,417 2,178.761 6,192,958 1,845,606 13,963,780 59,794,159 110.5 6,684.6 1,171 3,651 295 838 250 1,890 8,095 
1085-86 9,439,177 29,220,586 2,325,844 6,699,454 2,109,782 15,209,789 65,004,632 115.6 6,667.8 1,225 3,791 302 869 274 1,973 8,433 
1086-87 10,198,633 30,439,878 2,535,014 7,004,393 2,292,985 17,142,386 69,613,289 120.4 6,778.0 1,250 3,730 311 858 281 2,101 8,530 
1087-88 11,184,657 32,437,504 2,731,862 7,520,597 2,517,422 18,379,213 74,771,255 125.8 6,937.7 1,282 3,717 313 862 288 2,106 8,567 
1988-89 12,435,763 34,835,716 3,025,703 8,183,583 2,948,827 20,497,779 81,927,371 133.1 7,096.9 1,317 3,688 320 866 312 2,170 8,673 
1989-90 13,820,240 37,052,307 3,264,303 8,956,995 3,368,635 22,448,953 88,911,433 140.8 7,371.6 1,332 3,570 315 863 325 2,163 8,566 
1990-91 15,258,024 38,239,978 3,531,714 9,553,067 3,651,107 24,670.616 94,904,506 148.3 7,558.0 1,361 3,412 315 852 326 2,201 8,467 
1091-92 17,460,263 39,107,560 3,778,615 10,551,229 4,039,212 27,266,011 102,202,890 153.1 7,862.8 1,450 3,249 314 876 336 2,265 8,490 
1092-03 19,490,221 39,789,641 4,040,897 11,414,570 4,330,112 29,121,043 108,186,484 158.2 7,911.7 1,557 3,179 323 912 346 2,327 8,644 

Percent Increase Percent Increase 
FY75-80 57.9% 69.4% 7.5% 52.0% 75.6% 67.1% 2.9% 10.4% -30.0% •1.0% 14.6% 8.8% 5.4% 
FY80-85 77.9% 50.0% 51,7% 23.6% 88.6% 63.1% 19.3% 0.6% 1.7% -17.1% 26.5% 9.4% 3.3% 
FY85-90 59.8% 37.4% 49.8% 44.6% 82.5% 60.8% 13.7% -2.2% 6.6% 2.9% 29.9% 14.4% 5.8% 
FY90-93 41.0% 7.4% 23.8% 27.4% 28.5% 29.7% 16.9% -10.9% 2.7% 5.7% 6.6% 7.6% 0.9% 

FY75-85 180.9% 154.2% 63.0% 87.7% 231.5% 172.4% 22.8% 11.1% -28.8% -18.0% 44.9% 19.1% 8.9% 
FY85-93 125.4% 47.6% 85.5% 84.3% 134.6% 108.5% 33.0% -12.9% 9.5% 8.8% 38.5% 23.1% 6.8% 

FV75-93 533.1% 275.1% 202.3% 246.0% 677.9% 468.1% 63.3% -3.3% -22.0% -10.8% 100.6% 46.5% 16.2% 

Compound Annual Growth Rates Compound Annual Growth Rates 
FY75-80 9.6% 11.1% 1.4% 8.7% 11.9% 10.8% 0.6% 2.0% -6.9% -0.2% 2.9% 1.7% 1.1% 
FY80-85 12.2% 8.5% 8.7% 4.3% 13.5% 10.3% 3.6% 0.1% 0.3% -3.7% 4.8% 1.8% 0.6% 
FY85-90 9.8% 6.6% 8.4% 7.7% 12.8% 10.0% 2.6% -0.4% 1.3% 0.6% 5.4% 2.7% 1.1% 
FY90-93 12.1% 2.4% 7.4% 8.4% 8.7% 9.1% 5.3% -3.8% 0.8% 1.9% 2.1% 2.5% 0.3% 

FY75-85 10.9% 9.8% 5.0% 6.5% 12.7% 10.5% 2.1% 1.1% -3.3% -2.0% 3.8% 1.8% 0.9% 
FY85-93 10.7% 5.0% 8.0% 7.9% 11.2% 9.6% 3.6% -1.7% 1.1% 1.1% 4.1% 2.6% 0.8% 

FY75-93 10.8% 7.6% 6.3% 7.1% 12.1% tO.1% 2.8% •0.2% -1.4% -0.6% 4.0% 2.1% 0.8% 

Source; Data is from National Center for Education Statistics, Digest of Education Statistics, 1985-1996 Editions. 

APPENDIX C 
CALCULATION OF PER-STUDENT, CONSTANT-DOLLAR REVENUES BY SOURCE 
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APPENDIX D - fflGHER EDUCATION CURRENT FUNDS 
REVENUE AND EXPENDITURE CATEGORIES 

The NCHEMS HEGIS Financial Reporting and Data User's Guides (both 

published in 1980) include the following descriptions of current fionds revenue and 

expenditures categories. Current ftinds revenues are reported in Part A of the HEGIS 

(now IPEDS) finance surveys, and current fund expenditures, in Part B. The Financial 

Reporting Guide notes: 

Part A summarizes institutional Current Funds revenues by source and, in several 
cases, by restriction category. It is essentially the revenue side a of a Statement of 
Current Funds Revenues. Expenditures, and Other Changes...The revenue 
categories in part A are those adopted by the Joint Accounting Group, composed of 
representatives of NCHEMS. NACUBO, and AICPA. They have been endorsed by 
all three organizations as the national standard for revenue reporting and will be 
found in most institutional financial reports (p. 7). 

Direction as to appropriate classification of revenues is included in the section on specific 

guidelines. 

Tuition and fees includes "all fees assessed against students (net of refunds) for 

current operating purposes" (Data User's Guide, p. 14). Furthermore, the Reporting 

Guide notes: 

Tuition and fees remission or exemptions should be assessed and reported as 
revenue...An amount equal to such remissions or exemptions should be reflected as 
expenditures and classified in the category Scholarships and Fellowships...(p. 9). 

Governmental appropriations includes "funds made available to an institution 

through the acts of a legislative body (not including grants or contracts)" (User's Guide, 

p. 14). The Reporting Guide notes fiorther: 
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These three categories [Federal, State, and Local Governmental Appropriations] 
include all unrestricted and restricted appropriations to the extent expended for 
current operations...These categories include those taxes levied directly by the 
institution under authority granted by the legislature or constitution, federal Morrill 
Act and Bankhead-Nelson appropriations, and federal revenue-sharing 
funds...Governmental appropriations should be categorized by the governmental 
level (federal, state, or local) of the legislative body fimding the appropriation (p. 
10). 

For purposes of this study, it has been noted that all governmental appropriations have 

been collapsed into a single category, irrespective of level of provider. 

Govenmiental grants and contracts, per the User's Guide, include "revenues from 

governmental agencies that are available for specific projects or programs" (p. 15). More 

specifically. 

It is assumed that in the case of a grant or contract, the legislative body makes 
appropriations to a governmental agency, which in turn enters into contracts with, 
or makes grants to. individual institutions. Examples are research projects, training 
programs. Supplemental Educational Opportunity Grants (SEOGs). nursing 
capitation grants, and similar activities for which amounts are received or 
expenditures are reimbursable under the terms of a government grant or 
contract...Governmental grants and contracts should be categorized by the 
goN'emmental level (federal, state, or local)...(Financial Reporting Guide, p. 11). 

Pri\ate gifts, grants, and contracts, on the other hand, include "all gifts, grants, and 

contracts (for which specific services must be rendered) received from nongovernmental 

sources" (User's Guide, p. 15). The Reporting Guide states further: 

The funds included in this category are of two types: (1) private gifts and grants 
and (2) private contracts. Private gifts and grants include those monies received 
from private donors for which no legal consideration is involved (that is. no 
specific goods or services must be provided to the donor in return for the monies). 
Pri\ ate contracts include those monies for which specific goods and services must 
be provided to the fimder as stipulation for receipts of the funds (p. 12). 
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Both governmental grants and contracts an private gifts, grants, and contracts are to 

include amounts recovered for related indirect costs, per the guidelines. For purposes of 

this study, both govenunental grants and contracts and private gifts, grants and contracts 

have been collapsed into a single category, gifts, grants, and contracts. 

The remaining revenue categories include endowment income, sales and services 

of educational activities, sales and services of auxiliary enterprises, sales and services of 

hospitals, other sources, independent operations, and transfers. Because they generally 

do not underwrite the educational and general expenditures of the institution (with the 

possible exception of endowment income), such revenues are not regarded as a primary 

focus of this study. 

Part B. as noted, includes current ftmds expenditures by function, or "essentially 

the expenditure side of a Statement of Current Funds Revenues, Expenditures, and Other 

Charges" (Financial Reporting Guide, p. 17). Per the Data User's Guide; 

Expenditures are generally reported by use. Use is defined in terms of the functions 
(for example, instruction) of the institution. NACUBO. AICPA. and NCHEMS 
endorse functional reporting as part of generally accepted accounting principles, to 
further the principle of disclosure and to aid in the use of financial accounting 
information for plarming and management ftmctions. A structure based on 
organizational units would be unique to a particular institution, while one based on 
object of expenditure (for example, salaries, travel, and equipment) does not 
provide information related to the purposes of an institution (that is. instruction, 
research, public service). Functions, on the other hand, provide a certain 
universality and are related to the ultimate purposes of the institution (p. 16). 

Expenditure categories set forth in the Financial Reporting and Data User's Guides are 

delineated on the pages that follow. 
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1. Instruction 

Includes all funds expended for credit and noncredit courses for academic, 
vocational, and remedial purposes in regular, special, and extension sessions 
(User's Guide, p. 16). Expenditures for departmental research and public service 
that are not separately budgeted should be included in this classification. This line 
excludes expenditures for academic administration when the primary assignment is 
administration, for example, academic deans. However, expenditures for 
department chairpersons, for whom instruction is still an important role, are 
included in this category. This category includes the followdng types of activities: 
• General Academic Instruction 
• Vocational/Technical Instruction 
• Special Session Instruction 
• Community Education 
• Preparatory/Remedial Instruction (Financial Reporting Guide, p. 19). 

2. Research 

...includes all expenditure for activities specifically organized to produce research 
outcomes, whether commissioned by an agency external to the institution or 
separately budgeted by an organizational unit within the institution...This category 
includes the following types of activities: 
• Institutes and Research Centers 
• Individual and Project Research (Financial Reporting Guide, p. 19). 

3. Public Service 

...includes funds expended for activities that are established primarily to provide 
noninstructional services that are beneficial to individuals and groups external to 
the institution...Included in this category are conferences, institutes, general 
ad\ isor\' sers'ices. reference bureaus, radio and television, consulting, and similar 
noninstructional services to particular sections of the community. This category 
includes the following types of activities: 
• Community Service 
• Cooperative Extension Service 
• Public Broadcasting Services (Financial Reporting Guide, p. 20). 

4. .Academic Support 

...includes funds expended primarily to provide support services for the institution's 
primarj- missions—instruction, research, and public service. This category includes 
subcategories for Libraries, Museums and Galleries, Educational Media Services. 
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Academic Computing Support, Ancillary Development, and Course and 
Curriculum Development (User's Guide, p. 17). 

5. Libraries 

...includes expenditures for organized activities that directly support the operation 
of a cataloged or otherwise classified collection of published material...Libraries is 
also a subcategory of Academic Support (Financial Reporting Guide, p. 20). 

6. Student Services 

...includes funds expended for offices of recruitment, admissions, and the registrar, 
and those activities who primary purpose is to contribute to students' emotional and 
physical well-being and to their intellectual, cultural, and social development 
outside the context of the formal instruction program...This category includes the 
following types of activities: 
• Student Services Administration 
• Social and Cultural Development 
• Counseling and Career Guidance 
• Financial Aid Administration 
• Student Admissions 
• Student Records 
• Student Health Services (Financial Reporting Guide, p. 21). 

7. Institutional Support 

...includes expenditures for those activities carried out to provide for both the day-
to-day functioning and the long-range viability of the instimtion as an operating 
institution, exclusive of physical plant operations (Data User's Guide, p. 17). This 
category includes the following types of activities: 
• Executive Management 
• Fiscal Operations 
• General Administration and Logistical Support 
• Administrative Computing Support 
• Public Relations/Development (Financial Reporting Guide, p. 21). 

8. Operations and Maintenance of Plant 

...includes all expenditures of Current Funds for the operation and maintenance of 
physical plant, in all cases net of amounts charged to auxiliary enterprises, 
hospitals, and independent operations...It includes all expenditures for operations to 
provide service and maintain grounds and facilities. Also included are utilities, fire 
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protection, property insurance, and similar items. This category includes the 
following types of activities: 
• Physical Plant Administration 
• Building Maintenance 
• Custodial Services 
• Utilities 
• Landscape and Grounds Maintenance 
• Major Repairs and Renovations (Financial Reporting Guide, p. 22). 

9. Scholarships and Fellowships 

Includes expenditures made in the form of outright grants to students selected by 
the institution and financed by current funds (Data User's Guide, p. 17). Both merit 
(including athletic and music scholarships) and need-based awards are included. 
They also include trainee stipends, prizes, and awards, except trainee stipends that 
are awarded to individuals who are not enrolled in formal course work...Aid to 
students in the form of tuition or fee remissions also should be included in this 
categorv' (Financial Reporting Guide, p. 22). 

The categories defined above comprise the educational and general expenditures of the 

institution. Non-educational and general expenditures include auxiliary enterprises. 

hospitals, and independent operations, which, as indicated, are not a focus of this study. 
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APPENDIX E - CARNEGIE CLASSIFICATIONS 

Carnegie rankings were first published in 1973. They were revised in 1976 (the 

rankings used in conjunction with the 1982-83 financial data in this study), again in 1987 

(used with the 1992-93 data set), and most recently, in 1994. Carnegie classification 

groups institutions based upon the level of offering, comprehensiveness of their missions, 

amount of federal research monies received, and enrollment. The 1987 definitions, as 

they appear in the technical report (p. 7), are as follows: 

Research Universities I: These institutions offer a full range of baccalaureate 
programs, are committed to graduate education through the doctorate degree, and 
give high priority to research. They receive annually at least $33.5 million in 
federal support and award at least 50 Ph.D. degrees each year. 

Research Universities II: These institutions offer a full range of baccalaureate 
programs, are committed to graduate education through the doctorate degree, and 
give high priority to research. They receive annually between $12.5 million and 
$33.5 million in federal support for research and development and award at least 50 
Ph.D. degrees each year. 

Doctorate-Granting Universities 1: In addition to offering a full range of 
baccalaureate programs, the mission of these institutions includes a commitment to 
graduate education through the doctorate degree. They award at least 40 Ph.D. 
degrees aimually in five or more academic disciplines. 

Doctorate-Granting Universities II: In addition to offering a full range of 
baccalaureate programs, the mission of these institutions includes a commitment to 
graduate education through the doctorate degree. They award aimually 20 or more 
Ph.D. degrees in at least one discipline or 10 or more Ph.D. degrees in three or 
more disciplines. 

Comprehensive Universities and Colleges I: These institutions offer baccalaureate 
programs and, with few exceptions, graduate education through the masters degree. 
More than half of their baccalaureate degrees are awarded in two or more 
occupational or professional disciplines such as engineering or business 
administration. All of the institutions in this group eruroll at least 2,500 students. 



155 

Comprehensive Universities and Colleges II: These institutions award more than 
half of their baccalaureate degrees in two or more occupational or professional 
disciplines, such as engineering or business administration, and many also offer 
graduate education through the masters degree. All of the colleges and universities 
in this group enroll between 1,500 and 2,500 students. 

The remeiining categories include Liberal Arts Colleges I, Liberal Arts Colleges II, Two-

Year Community, Junior and Technical Colleges, and Professional Schools and Other 

Specialized Institutions. (Only the categories detailed above apply to the institutions 

included in the sample study.) 

The 1976 definitions, as they appeared in that year's report (pp. xv-xvii). are: 

Research Universities 1: The 50 leading universities in terms of federal financial 
support of academic science in at least two of the three academic years, 1972-73. 
1973-74. and 1974-75, provided they awarded at least 50 Ph.D.'s (plus M.D.'s if a 
medical school was on the same campus) in 1973-74. 

Research Universities II: These universities were on the list of the 100 leading 
institutions in terms of federal financial support in at least two out of the above 
three years and awarded at least 50 Ph.D.'s (plus M.D.'s if a medical school was on 
the same campus) in 1973-74. At least 25 of these degrees must have been Ph.D.'s. 
Alternatively the institution was among the leading 60 instimtions in terms of the 
total number of Ph.D.'s awarded during the years fi"om 1965-66 to 1974-75. 

Doctorate-Granting Universities I: These institutions awarded 40 or more Ph.D.'s 
in at least five fields in 1973-74 (plus M.D.'s if on the same campus) or received at 
least $3 million in total federal support in either 1973-74 or 1974-75. No 
institution is included that granted less than 20 Ph.D.'s (plus M.D.'s if on the same 
campus) in at least five fields regardless of the amount of federal financial support 
it received. 

Doctorate-Granting Universities II: These institutions awarded at least 20 Ph.D.'s 
in 1973-74 without regard to field, or 10 Ph.D.'s in at least three fields. In addition. 
v\e include a few doctorate-granting institutions that may be expected to increase 
the number of Ph.D.'s awarded within a few years. 
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Comprehensive Universities and Colleges I: This group includes institutions that 
offered a liberal arts program as well as several other programs, such as engineering 
and business administration. Many of them offered master's degrees, but all lacked 
a doctoral program or had an extremely limited doctoral program. All institutions 
in this group had at least two professional or occupational programs and enrolled at 
least 2,000 students in 1976. If an institution's enrolknent was smaller than this, it 
was not considered very comprehensive. 

Comprehensive Universities and Colleges II: This list includes state colleges and 
private colleges that offered a liberal arts program and at least one professional or 
occupational program, such as teacher training or nursing. Many of the institutions 
in this group are former teachers colleges that have broadened their programs to 
include a liberal arts curriculum. In general, private institutions with less than 
1.500 students and public institutions with less than 1,000 students in 1976 were 
not included even though they offered a selection of programs, because they were 
not regarded as comprehensive with such small enrollments. Such institutions are 
classified as liberal arts colleges. 



APPENDIX F 
INSTITUTIONS INCLUDED IN THE FINAL SAMPLE (N=175) 

1 University of Alabama at Birmingham 
2 The University Of Alabama 
3 Auburn University Main Campus 
4 Arizona State University-Main Campus 
5 University Of Arizona 
6 Northern Arizona University 
7 University Of Arkansas At Fayetteville 
8 University Of California-Berkeley 
9 University Of California-Davis 
10 University Of California-Irvine 
11 University Of Califomia-Los Angeles 
12 University Of California-Riverside 
13 University Of Califomia-San Diego 
14 University Of Califomia-San Francisco 
15 University Of Califomia-Santa Barbara 
16 University Of Califomia-Santa Cruz 
17 University Of Colorado At Denver 
18 University Of Colorado At Boulder 
19 Colorado State University 
20 University Of Northem Colorado 
21 University Of Connecticut 
22 University Of Delaware 
23 University Of Central Florida 
24 Florida Atlantic University 
25 Florida International University 
26 Florida State University 
27 University Of Florida 
28 University Of South Florida 
29 Georgia Institute Of Technology Main Campus 
30 Georgia State University 
31 University Of Georgia 
32 University Of Hawaii At Manoa 
33 Boise State University 
34 Idaho State University 
35 University Of Idaho 
36 University Of Illinois At Chicago 
37 University Of Illinois At Urbana 
38 Illinois State University 
39 Northem Illinois University 
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40 Northeastern Illinois University 
41 Southern Illinois University-Carbondale 
42 Southern Illinois University-Edwardsville 
43 Western Illinois University 
44 Ball State University 
45 Indiana University-Purdue University-Fort Wayne 
46 Indiana University-Purdue University-Indianapolis 
47 Indiana State University 
48 Indiana University-Bloomington 
49 Iowa State University 
50 University Of Iowa 
51 University Of Northern Iowa 
52 University Of Kansas Main Campus 
53 Kansas State University Of Agriculture And Applied Science 
54 Wichita State University 
55 Eastern Kentucky University 
56 University Of Kentucky 
57 University Of Louisville 
58 Western Kentucky University 
59 Louisiana State University & Agricultural & Mechanical & Hebert Laws Center 
60 Louisiana Technical University 
61 University Of New Orleans 
62 Northeast Louisiana University 
63 University Of Southwestern Louisiana 
64 University Of Maryland College Park Campus 
65 University Of Massachusetts-Amherst 
66 University Of Massachusetts-Boston 
67 Central Michigan University 
68 Eastern Michigan University 
69 University Of Michigan-Ann Arbor 
70 Michigan State University 
71 Oakland University 
72 Wayne State University 
73 Western Michigan University 
74 Mankato State University 
75 University Of Minnesota Twin Cities 
76 University Of Mirmesota-Duluth 
77 Saint Cloud State University 
78 University Of Mississippi Main Campus 
79 Mississippi State University 
80 University Of Southern Mississippi 
81 University Of Missouri-Columbia 



82 University Of Missouri-BCansas City 
83 University Of Missouri-Rolla 
84 University Of Missouri-St Louis 
85 Southwest Missouri State University 
86 Montana State University 
87 The University Of Montana 
88 University Of Nebraska At Omaha 
89 University Of Nebraska At Lincohi 
90 University Of Nevada-Las Vegas 
91 University Of Nevada-Reno 
92 University Of New Hampshire-Main Campus 
93 University Of New Mexico-Main Campus 
94 New Mexico State University-Main Campus 
95 CUl^JY Bernard M Baruch College 
96 CUNY Brooklyn College 
97 CUNY College Of Staten Island 
98 CUNY City College 
99 CUNY Graduate School And University Center 
100 CUNY Hunter College 
101 Queens College 
102 SUNY At Albany 
103 SUNY At Binghamton 
104 SUNY At Buffalo 
105 SUNY At Stony Brook 
106 College At Buffalo 
107 Appalachian State University 
108 East Carolina University 
109 University Of North Carolina At Chapel Hill 
110 University Of North Carolina At Charlotte 
111 University Of North Carolina At Greensboro 
112 North Carolina State University At Raleigh 
113 University Of North Dakota-Main Campus 
114 North Dakota State University Main Campus 
115 University Of Akron, Main Campus 
116 Bowling Green State University-Main Campus 
117 University Of Cincinnati-Main Campus 
118 Cleveland State University 
119 Kent State University-Main Campus 
120 Miami University-Oxford 
121 Ohio State University-Main Campus 
122 Ohio University Main Campus 
123 Wright State University-Main Campus 



124 Youngstown State University 
125 University Of Central Oklahoma 
126 Oklahoma State University-Main Campus 
127 University Of Oklahoma Norman Campus 
128 Oregon State University 
129 University Of Oregon 
130 Portland State University 
131 Indiana University Of Pennsylvania 
132 Pennsylvania State University-Main Campus 
133 University Of Pittsburgh-Main Campus 
134 Temple University 
135 University Of Rhode Island 
136 Clemson University 
137 University Of South Carolina At Columbia 
138 Memphis State University 
139 Middle Tennessee State University 
140 University Of Termessee-Knoxville 
141 Tennessee Technological University 
142 East Texas State University 
143 University Of Houston-Universit>' Park 
144 Lamar University-Beaumont 
145 University Of North Texas 
146 Sam Houston State University 
147 Stephen F Austin State University 
148 Southwest Texas State University 
149 Texas A & M University 
150 The University Of Texas At Arlington 
151 The University Of Texas At Austin 
152 The University Of Texas At Dallas 
153 The University Of Texas At El Paso 
154 The University Of Texas At San Antonio 
155 Texas Tech University 
156 Texas Woman's University 
157 Utah State University 
158 University Of Utah 
159 University Of Vermont And State Agricultural College 
160 George Mason University 
161 Old Dominion University 
162 Virginia Polytechnic Institute And State University 
163 Virginia Commonwealth University 
164 University Of Virginia-Main Campus 
165 Washington State University 



166 University Of Washington 
167 West Virginia University 
168 University Of Wisconsin-Whitewater 
169 University Of Wisconsin-Eau Claire 
170 University Of Wisconsin-Oshkosh 
171 University Of Wisconsin-Madison 
172 University Of Wisconsin-Milwaukee 
173 University Of Wyoming 
174 University Of Puerto Rico-Rio Piedras Campus 
175 Purdue University-Main Campus 
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APPENDIX G - WHITE'S TEST FOR HETEROSCEDASTICITY 

The White's test for heteroscedasticity consists of first estimating the original 

equation, then computing the estimated residuals, or differences between the actual 

(observed) value of Y and its predicted value, based upon the original regression. The 

estimated residuals are then squared and regressed against all the independent variables 

contained in the original equation, their squares (not including the constant), and their 

cross-products (not including the constant). The TR^ statistic is then obtained from this 

auxiliary regression by multiplying T, the total number of observations in the regression 

sample, times the unadjusted R^ from the auxiliary regression. The decision rule is to 

reject homoscedasticity (constant variance) if TR^ exceeds the critical Chi-square statistic 

having degrees of freedom equal to the number of regression coefficients in the auxiliary 

regression, not including the constant. Ramanathan warns (p. 343) that if the original 

regression includes dummy variables, their squares should not be included separately in 

the auxiliary regression, as it will result in exact multicollinearity. Accordingly, the 

variables included in the auxiliary regressions for the per-student models in this study 

were: 1) a constant; 2) appropriations per student; 3) tuition and fee revenue per smdent; 

4) gift, grant, and contract revenue per student; 5) the Carnegie dummy variable; 6) 

appropriations per student, squared; 7) tuition and fee revenue per student, squared; 8) 

gift, grant, and contract revenue per student, squared; 9) appropriations per student times 

tuition and fee revenue per smdent; 10) appropriations per student times gift, grant, and 

contract revenue per smdent; 11) appropriations per student times the Carnegie dummy 
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variable; 12) tuition and fee revenue per student times gift, grant, and contract revenue 

per student; 13) tuition and fee revenue per student times the Carnegie dummy variable; 

and 14) gift, grant, and contract revenue per student times the Carnegie dummy variable. 

The auxiliary regressions estimated for the multinomial logit models included the 

following variables: 1) a constant; 2) appropriations share; 3) tuition and fee share; 4) 

gift, grant, and contract share; 5) the Carnegie dummy variable; 6) enrollment; 7) 

appropriations share, squared; 8) mition and fee share, squared; 9) gift, grant, and contract 

share, squared; 10) enrollment squared; 11) appropriations share times tuition and fee 

share; 12) appropriations share times gift, grant, and contract share; 13) appropriations 

share times the Carnegie dummy variable; 14) appropriations share times enrollment; 15) 

tuition share times gift, grant, and contract share; 16) tuition share times the Carnegie 

dummy variable; 17) tuition share times enrollment; 18) gift, grant, and contract share 

times the Carnegie dummy variable; 19) gift, grant, and contract share times enrollment; 

20) the Carnegie dummy variable times enrollment. The computed TR" statistics 

resulting from the various model specifications are tabled below. For the per-student 

specifications, the critical Chi-square statistic (against which the calculated TR* is 

compared) having thirteen degrees of freedom at the upper 5 percentage points of the 

distribution is 22.36. For the multinomial logit specifications, the critical Chi-square 

statistic having nineteen degrees of fi"eedom is 30.14. As can be seen, nearly all of the 

computed TR" statistics resulted in a rejection of the null hypothesis of no structural 

change; consequently, all regression estimates were corrected for this problem. 
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Appendix G—Continued 
TR- Statistics Resulting from White's Test Auxiliary Regressions 

Original Regression Dependent Variable FY83 FY93 

Per Student Models: 
Instruction Expenditures Per Student 105.35 50.93 
Research Expenditures Per Student 109.03 73.15 
Public Service Expenditures Per Student 53.03 58.98 
Student Service Expenditures Per Student 59.68 30.63 
Library Expenditures Per Student 123.73 31.68 
Administration Expenditures Per Student 121.45 94.68 
Plant Maintenance & Operation Exp. Per Student 64.93 22.05 * 
Scholarship & Fellowship Expenditures Per Student 24.85 52.85 

Multinomial Logit Models: 
Research/Instruction 29.58 * 43.40 
Public Service/Instruction 31.33 23.98 * 
Student Services/Instruction 19.95 * 40.60 
Library/Instruction 91.35 37.10 
Administration/Instruction 33.43 44.80 
Plant Maintenance & Operation/Instruction 22.40 * 21.70 * 
Scholarships & Fellowships/Instruction 31.15 78.58 

* Fails to reject. However, such rejection is likely due to the low explanatory value of the model estimated 
rather than the lack of heteroscedasticity; therefore, all estimates were corrected for heteroscedasticity. 
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APPENDIX H - HETEROSCEDASTICITY-GORRECTED RESULTS-BINARY 
LOGIT REGRESSIONS 

Instruction: 
Appropriations Share 

Tuition & Fees Share 

Gift/Grant/Contract Share 

Carnegie Dummy Variable 

Enrollment 

Constant 

Research: 
Appropriations Share 

Tuition & Fees Share 

Gift/Grant/Contract Share 

Carnegie Dummy Variable 

Enrollment 

Constant 

Public Service: 
Appropriations Share 

Tuition & Fees Share 

Gift/Grant/Contract Share 

Carnegie Dummy Variable 

Enrollment 

Constant 

* Significant at the .10 confidence level. 

FY83 
1.834 **• 
(.248) 

2.213 
(277) 

-.171 
(.384) 

.042 
(.026) 

.0000021 
(.0000026) 

-1.954 •*' 
(.143) 

1.556 " 
(.638) 

-1.578 
(1.188) 

9.418 •** 
(1.395) 

-.500 
(.093) 

.0000043 
(.0000085) 

-3.837 *** 
(.586) 

-.257 
(.960) 

-.595 
(1.301) 

-.859 
(2.147) 

-.360 
(.096) 

.0000060 
(.0000096) 

-2.610 •** 
(.815) 

Significant at the 

FY93 
1.339 
(.319) 

2.104 
(.361) 

-.151 
(.356) 

.063 
(.020) 

.0000015 
(.0000023) 

-1.855 
(.197) 

.639 
(.538) 

-1.873 
(1.011) 

8.092 
(.910) 

-.424 
(.062) 

-.0000010 
(.0000071) 

-3.083 
(.413) 

1.039 
(.962) 

-1.760 
(1.118) 

.614 
(1.323) 

-.083 
(.074) 

.0000190 
(.0000118) 

-3.773 
(.744) 

Pooled 
1.654 
(210) 
1.959 
(.228) 

-.361 
(248) 

.051 
(.016) 

.0000016 
(.0000018) 

-1.848 
(.139) 

.861 
(.367) 

-1.541 
(.770) 

8.880 
(.800) 

-.458 
(-053) 

.0000017 
(.0000055) 

-3.426 
(.331) 

.132 
(.697) 

-.621 
(.847) 

.713 
(1.179) 

-.206 
(.058) 

.0000139 
(.0000076) 

-3.427 
(.570) 

.05 level. Significant at the .01 level. 
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Appendix H - Continued 

Student Services: FY83 FY93 Pooled 
Appropriations Share .919 *" .975 * .941 

(.305) (.505) (.335) 

Tuition & Fees Share 4.237 *** 3.266 **' 3.597 
(.48!) (.642) (.426) 

Gift/Grant/Contract Share -.404 -.364 -.458 
(.646) (.673) (.463) 

Carnegie Dummy Variable .032 .054 .044 
(.033) (.043) (.028) 

Enrollment -.0000080 ' -.0000061 -.0000070 
(.0000046) (.0000053) (.0000035) 

Constant -4.299 *** -4.280 -4.262 
(.289) (.397) (.270) 

Library: 
Appropriations Share .460 1.360 "• 1.885 

(.606) (.445) (.445) 

Tuition & Fees Share 1.544 •• 1.405 " -.157 
(.656) (.646) (.574) 

Gift/Grant/Contract Share -.385 -.207 -2.012 
(.768) (.568) (.612) 

Carnegie Dummy Variable .005 1 o
 

to
 

-.033 
(.050) (.041) (.044) 

Enrollment -.0000045 -.0000093 -.0000084 
(.0000054) (.0000064) (.0000060) 

Constant -3.907 -5.213 *'* -4.316 
(.463) (.384) (.334) 

Administration: 
Appropriations Share 1.418 .497 .716 

(.272) (.336) (.286) 

Tuition & Fees Share 2.741 "• 1.355 2.049 
(.425) (.438) (.362) 

Gift'Grant/Contract Share 1.578 ••• .423 1.056 
(.492) (.422) (.361) 

Carnegie Dummy Variable .031 .073 **• .057 
(.026) (.025) (.020) 

Enrollment -.0000024 .0000003 -.0000012 
(.0000036) (.0000031) (.0000024) 

Constant -3.430 "• -2.605 -2.940 
(.246) (.277) (.228) 

* Significant at the .10 confidence level. ** Significant at the .05 level. *** Significant at the .01 le 
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Appendix H - Continued 

Plant M. & 0.: 
Appropriations Share 

Tuition & Fees Share 

Gift/Grant/Contract Share 

Carnegie Dummy Variable 

Enrollment 

Constant 

Scholar ./Fellowships: 
Appropriations Share 

Tuition & Fees Share 

Gift/Grant/Contract Share 

Carnegie Dummy Variable 

Enrollment 

Constant 

FY83 
1.756 
(.201) 

1.029 
(.325) 

.541 
(.326) 

.087 
(.020) 

.0000080 
(.0000029) 

-3.823 
(.173) 

.758 • 
(.431) 

3.020 **• 
(.639) 

1.917 
(-707) 

.117 *•* 
(.037) 

.0000037 
(.0000038) 

-4.528 **• 
(.338) 

* Significant at the . 10 confidence level. *• Significant at the 

FY93 
1.591 
(.365) 

1.296 
(.469) 

.020 
(.458) 

.057 
(.024) 

.0000020 
(.0000028) 

-3.754 
(.285) 

.619 
(.433) 

2.655 
(.551) 

.935 
(.557) 

.106 
(.036) 

.0000005 
(.0000037) 

-3.858 
(.277) 

-  • • •  

Pooled 
1.860 
(.238) 

.822 
(.308) 

-.155 
(.304) 

.066 
(.017) 

.0000045 
(.0000022) 

-3.705 
(.184) 

.367 
(.329) 

3.263 
(.445) 

1.831 
(.475) 

.117 
(.026) 

.0000024 
(.0000027) 

-4.232 
(.243) 

.05 level. Significant at the .01 level. 



APPENDIX I - SUMMARY OF HETEROSCEDASTICITY-CORRECTED REGRESSION ANALYSIS RESULTS 

Per-Student: 
Instruction 
Research 
Public Service 
Student Services 
Library 
Administration 
Plant M. & O. 
SchoL/Feilow. 

Binary Logit: 
Instruction 
Research 
Public Service 
Student Services 
Library 
Administration 
Plant M. & O. 
SchoL/Fellow. 

Multinomial Logit: 
Research/lnstr. 
Pub. Svc./lnstr. 
Std Svcs./lnstr. 
Library/lnstr. 
Admin./instr. 
Plant/lnstr. 
Schol./lnstr. 

Appropriations Tuition & Fees Gifts/Grants/Contr. Carnegie Rani< Enrollment 
FY83 FY93 FY83 FY93 FY83 FY93 FY83 FY93 FY83 FY93 

0.375 * * *  0.415 *" 0.417 *" 0.466 *" 0.256 0.293 *" 14.80 96.41 
0.119 0.147 "* -0.024 -0.037 0.561 "* 0.685 "* -144.16 *" -86.16 
0.076 * *  0.154 "* -0.051 -0.053 -0.020 -0.055 •* -140.53 "* -132.24 
0.043 * * •  0.048 "* 0.156 *" 0.104 *" -0.009 -0.005 20.56 "* 21.65 
0.032 ** 0.014 "* 0.063 *" 0.020 *" -0.002 -0.003 " -9.02 -2.51 
0.137 0.073 " 0.134 " 0.052 0.432 *" 0.543 •" 194.24 "* 237.06 
0.104 * * *  0.115 *" 0.107 "* 0.121 "* -0.008 0.019 *" -11.10 28.22 
0.019 * *  0.022 0.126 *" 0.144 "• 0.042 *" 0.058 14.85 " 18.48 

1.834 *** 1.339 "* 2.213 • ** 2.104 *** -0.171 -0.151 0.042 * 0.063 *** 0.0000021 0.0000015 
1.556 ** 0.639 -1.578 -1.873 * 9.418 "* 8.092 -0.500 *** -0.424 • ** 0.0000043 -0.0000010 

-0.257 1.039 -0.595 -1.760 -0.859 0.614 -0.360 *** -0.083 0.0000060 0.0000190 
0.919 *** 0.975 * 4.237 *** 3.266 *** -0.404 -0.364 0.032 0.054 -0.0000080 ' -0.0000061 
0.460 1.360 *" 1.544 ** 1.405 ** -0.385 -0.207 0.005 -0.024 -0.0000045 -0.0000093 
1.418 *** 0.497 2.741 *** 1.355 *** 1.578 *" 0.423 0.031 0.073 *** -0.0000024 0.0000003 
1.756 • ** 1.591 *" 1.029 **• 1.296 *** 0.541 0.020 0.087 *•* 0.057 • * 0.0000080 "* 0.0000020 
0.758 * 0.619 * 3.020 *** 2.655 *** 1.917 "* 0.935 * 0.117 *** 0.106 **• 0.0000037 0.0000005 

0.295 -0.408 -2.899 " -3.279 *" 8.686 •" 7.346 "* -0.504 •" -0.439 "* 0.0000031 -0.0000019 
-1.490 0.036 -2.011 -3.132 "* -0.759 0.613 -0.376 "• -0.122 * 0.0000042 0.0000173 
-0.272 0.013 2.640 *" 1.665 *" -0.232 -0.279 0.002 0.008 -0.0000095 " -0.0000072 
-0.731 0.405 0.042 -0.115 -0.236 -0.143 -0.024 -0.067 * -0.0000062 -0.0000106 
0.091 -0.482 ** 0.990 " -0.289 1.560 "* 0.457 -0.004 0.019 -0.0000042 -0.0000012 
0.457 " 0.557 *" -0.470 -0.281 0.655 * 0.088 0.050 " 0.010 0.0000056 • 0.0000005 

-0.449 -0.358 1.446 " 0.994 " 1.980 "* 0.927 • 0.081 • 0.054 0.0000017 -0.0000009 

* Significant at the .10 confidence level. ** Significant at the .05 confidence level. Significant at the .01 confidence level. 
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APPENDIX J - CHOW TEST FOR STRUCTURAL CHANGE 

The Chow test consists of computing the test statistic, F^, comparing it to the 

critical F (F*) having degrees of freedom equal to k (number of parameters estimated) and 

T-2k (total number of observations in the pooled regression minus twice the number of 

parameters), and if F^ exceeds F", the null hypothesis of no structural change can be 

rejected. The critical F* for the per-student specifications (Fj^^o) lies between 2.21 and 

2.26. The critical F' for the multinomial and binary logit specifications (Fg^jg) lies 

between 2.10 and 2.14. The computed F^ for the various models are: 

Model A'^ariable F,^ Decision Rule 
Per-Student Specifications: 

Instruction Expenditures/Student 2.96 Reject 
Research Expenditures/Student 12.21 Reject 
Public Service Expenditures/Student 2.66 Reject 
Student Service Expenditures/Student 1.18 Fails to reject 
Library Expenditures/Student 62.84 Reject 
Administration Expenditures/Student 4.14 Reject 
Plant Maintenance &. Operation Exp./Student 14.44 Reject 
Scholarship & Fellowship Exp./Student 10.94 Reject 

Multinomial Logit Specifications: 
Research/Instruction 1.05 Fails to reject 
Public Service/Instruction 2.53 Reject 
Student Services/Instruction 0.61 Fails to reject 
Library/Instruction 48.59 Reject 
Administration/Instruction 5.96 Reject 
Plant M. &. 0./Instruction 4.10 Reject 
Scholarships & Fellowships/Instruction 9.24 Reject 

Binary Logit Specifications: 
lnstruction/( 1 -Instruction) -55.75 Fails to reject 
Research/( 1 -Research) 0.90 Fails to reject 
Public Service/(1-Public Service) 2.33 Reject 
Student Services/(1-Student Services) 0.54 Fails to reject 
Library/( 1 -Library) -55.21 Fails to reject 
Administration/( 1 - Administration) 4.72 Reject 
Plant M. & 0./(l-Plant M. &, 0.) 9.11 Reject 
Schol. & Fellowships/(l-Schol. & Fellowships) 7.09 Reject 
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APPENDIX K - HETEROSCEDASTICITY-CORRECTED RESULTS FROM THE 
FIXED EFFECT REGRESSIONS-PBR STUDENT DATA 

Change in Instruction Expenditures/Student: 
Change in Appropriations/Student 

Change in Tuition & Fees/Student 

Change in Gifts/Grants/Contracts/Student 

Change in Carnegie Dummy Variable 

Change in Research Expenditures/Student: 
Change in Appropriations/Student 

Change in Tuition & Fees/Student 

Change in Gifts/Grants/Contracts/Student 

Change in Carnegie Dummy Variable 

Change in Public Service Expenditures/Student: 
Change in Appropriations/Student 

Change in Tuition & Fees/Student 

Change in Gifts/Grants/Contracts/Student 

Change in Carnegie Dummy Variable 

Change in Student Services ExpVStudent: 
Change in Appropriations/Student 

Change in Tuition & Fees/Student 

Change in Gifts/Grants/Contracts/Student 

Change in Carnegie Dummy Variable 

* Significant at the .10 confidence level. •* Significant at the .05 level.*** Significant at the 

.172 
(.036) 

.164 
(.046) 

.310 
(.019) 

-11.11 
(44.61) 

.046 
(.065) 

-.187 
(.068) 

.896 
(.044) 

-2.55 
(56.77) 

.103 
(.034) 

.166 
(.042) 

-.022 
(.031) 

-16.29 
(47.37) 

.027 
(.010) 

.081 
(.012) 

.006 
(.003) 

13.21 
(12.21) 

.01 level. 



Appendix K—Continued 

Change in Library Expenditiires/Student: 
Change in Appropriations/Student .053 

(.023) 

Change in Tuition & Fees/Student -.137 
(.018) 

Change in Gifts/Grants/Contracts/Student -.019 
(.007) 

Change in Carnegie Dummy Variable 25.77 
(13.62) 

Change in Administrative Expenditures/Student: 
Change in Appropriations/Student .005 

(.045) 

Change in Tuition & Fees/Student -.075 
(.066) 

Change in Gifts/Grants/Contracts/Student .577 
(.050) 

Change in Carnegie Dummy Variable -9.71 
(53.55) 

Change in Plant M. & O. Expenditures/Student: 
Change in Appropriations/Student . 102 

(.017) 

Change in Tuition & Fees/Student -.078 
(.030) 

Change in Gifts/Grants/Contracts/Student .064 
(.012) 

Change in Carnegie Dummy Variable 53.45 
(23.94) 

Change in Scholar. & Fellow. Exp./Student: 
Change in .Appropriations/Student -.033 

(.013) 

Change in Tuition & Fees/Student .261 
(.021) 

Change in Gifts/Grants/Contracts/Student .077 
(.003) 

Change in Carnegie Dummy Variable -21.92 
(20.00) 

* Simiiflcant at the .10 confidence level.** Significant at the .05 level.*** Significant at the .01 level. 
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APPENDIX L - HETEROSCEDASTICITY-CORRECTED RESULTS FROM THE 
FIXED EFFECT REGRESSIONS-SHARE (BINARY LOGIT) DATA 

Change in Instruction Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts, Grants, & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrollment 

Change in Research Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts, Grants, & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrollment 

Change in Public Service Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts, Grants, & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrollment 

* Significant at the .10 confidence level. 
** Significant at the .05 confidence level. 
*** Significant at the .01 confidence level. 

1.501 *" 
(299) 

.342 
(.383) 

-.117 
(.358) 

.002 
(.028) 

.0000046 
(.0000044) 

.137 
(.786) 

-1.182 
(2.121) 

9.324 " 
(2.109) 

-.152 * 
(.086) 

.0000204 
(.0000210) 

-2.277 
(.965) 

-.638 
(1.724) 

2.734 
(1.918) 

.083 
(.113) 

-.0000023 
(.0000251) 
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Appendix L - Continued 

Change in Student Services Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts, Grants, & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrollment 

Change in Library Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts, Grants, & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrollment 

Change in Administration Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts. Grants, & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrollment 

* Significant at the .10 confidence level. 
** Significant at the .05 confidence level. 
*** Significant at the .01 confidence level. 

.581 
(.473) 

1.403 
(.661) 

.276 
(.684) 

.033 
(.033) 

-.0000068 
(.0000071) 

4.504 
(.620) 

-4.506 
(.945) 

-5.279 *•* 
(1.267) 

. 1 8 1  "  
(.082) 

-.0000217 
(.0000222) 

.319 
(.512) 

1.836 •* 
(.721) 

1.221 • 
(.648) 

-.018 
(.031) 

.0000024 
(.0000072) 
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Appendix L - Continued 

Change in Plant M. & 0. Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts, Grants, & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrolhnent 

Change in Scholarship & Fellowships Share: 

Change in Appropriations Share 

Change in Tuition & Fees Share 

Change in Gifts. Grants. & Contracts Share 

Change in Carnegie Dummy Variable 

Change in Enrollment 

* Significant at the . 10 confidence level. 
** Significant at the .05 confidence level. 
"** Siunificant at the .01 confidence level. 

1.533 
(.331) 

-.614 
(.488) 

-1.886 *" 

(.512) 

.084 *" 
(.027) 

-.0000128 •• 
(.0000056) 

-1.154 
(.510) 

4.056 ••• 
(.690) 

1.760 *• 
(.752) 

-.013 
(.043) 

.0000106 
(.0000077) 



APPENDIX M - DECOMPOSITION OF CHANGE. EVALUATED AT THE MEAN 
PER-STUDENT DATA 

Change in mean appropriations per student ("Apps") - FY83 to FY93: -229 
Change in mean tuition/fee revenue per student (Tuit") 564 
Change in mean gift/grant/contract revenue per student ("GGK") 688 
Change in mean Camegie dummy variable value ("Cam") -0.24 
Mean appropriations per student - FY83: 3,602 
Mean tuition/fees per student 1,182 
Mean gift/grant/contract revenue per student 1,540 
Mean Camegie value 2.31 

Dependent Variable Apps Tuit GGK Cam Const Total 

Instruction: 
FY93 Coefficient 0.415 0.466 0.293 96.41 -195.85 
FY83 Coefficient 0.375 0.417 0.256 14.80 378.88 
Change in Coefficient 0.040 0.049 0.037 81.61 -574.73 

Change due to change in: 
Variables -95 263 202 

C
O

 C
M

 t 346 
Coefficients 144 58 57 189 -575 -127 
Total 49 321 259 165 -575 219 

Research: 
FY93 Coefficient 0.147 -0.037 0.685 -86.16 -269.31 
FY83 Coefficient 0.119 -0.024 0.561 -144.16 122.39 
Change in Coefficient 0.028 -0.013 0.124 58.00 -391.7 

Change due to change in: 
Variables -34 -21 471 21 437 
Coefficients 101 -15 191 134 -392 19 
Total 67 -36 662 155 -392 456 

Public Service: 
FY93 Coefficient 0.154 -0.053 -0.055 -132.24 460.16 
FY83 Coefficient 0.076 -0.051 -0.020 -140.53 532.62 
Change in Coefficient 0.078 -0.002 -0.035 8.29 -72.46 

Change due to change in: 
Variables -35 -30 -38 32 -71 
Coefficients 281 -2 -54 19 -72 171 
Total 246 -32 -92 51 1 

1 

100 

Student Services: The Chow test indicates no structural change for this variable; 
therefore, no decomposition of change is undertaken. 



Appendix M - Continued 

Dependent Variable Apps Tuit GGK Cam Const 

Library: 
FY93 Coefficient 0.014 0.020 -0.003 -2.51 18.30 
FY83 Coefficient 0.032 0.063 -0.002 -9.02 54.93 

Change in Coefficient -0.018 -0.043 -0.001 6.51 -36.63 

Change due to change in: 
Variables -3 11 -2 1 
Coefficients -65 -51 -2 15 -37 
Total -68 -40 -4 16 -37 

Total 

7 
-139 
-132 

Administration: 
-710.77 
-790.61 

FY'93 Coefficient 0.073 0.052 0.543 237.06 
Pif'83 Coefficient 0.137 0.134 0.432 194.24 
Change in Coefficient -0.064 -0.082 0.111 42.82 

Change due to change in: 
Variables -17 29 374 -57 
Coefficients -231 1 C

O
 

1 171 99 
Total -247 -68 545 42 

79.84 

329 
80 ^ 
80 352 

Plant M&O: 
FV93 Coefficient 0.115 0.121 0.019 28.22 
FY83 Coefficient 0.104 0.107 -0.008 -11.10 
Change in Coefficient 0.011 0.014 0.027 39.32 

Change due to change in: 
Variables -26 68 13 -7 
Coefficients 40 17 42 91 
Total 13 85 55 84 

-131.27 
167.77 

-299.04 

48 
-299 -110 
-299 -62 

Schoi. & Fellowships: 
FY93 Coefficient 0.022 0.144 0.058 18.48 99.27 
FY83 Coefficient 0.019 0.126 0.042 14.85 46.82 
Change in Coefficient 0.003 0.018 0.016 3.63 52.45 

Change due to change in: 
Variables -5 81 40 -4 112 
Coefficients 11 21 25 8 52 118 
Total 6 102 65 4 52 229 
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APPENDIX N - DECOMPOSITION OF CHANGE, EVALUATED AT THE MEAN 
BINARY LOGIT DATA 

Change in mean appropriations share ("Apps") - FY83 to FY93: -0.0853 
Change in mean tuition/fee share (Tuit") 0.04489 
Change in mean gifl/grant/contract share ("GGK") 0.03335 
Change in mean Carnegie dummy variable value fCam') -0.24 
Change in mean enrollment ("Enrol") 1,642 
Mean appropriations share - FY83: 0.464 
Mean tuition/fees share 0.166 
Mean gift/grant/contract share 0.150 
Mean Carnegie value 2.31 
Mean enrollment 18,457 

Dependent Variable Apps Tuit GGK Cam Enrol Const Total 

Instmction: The Chow test indicates no structural change for this variable: therefore, a decomposition 
of change is not undertaken. 

Research: The Chow test indicates no structural change for this variable: therefore, a decomposition 
of change is not undertaken. 

Public Service: 
FY93 Marginal Effect 0.0472 -0.0800 0.0279 -0.0038 0.000000860 -0.1714 
FY83 Marginal Effect -0.0105 -0.0243 -0.0350 -0.0147 0.000000250 -0.1065 
Change In Marginal Effect 0.0577 -0.0557 0.0629 0.0109 0.000000610 -0.0650 

Change due to change In: 
Variables -0.0040 -0.0036 0.0009 0.0009 0.001412120 -0.0044 
Coefficients 0.0268 -0.0093 0.0094 0.0252 -0.000000002 -0.0427 0.0094 
Total 0.0228 -0.0129 0.0104 0.0261 0.001412118 -0.0427 0.0051 

Student Services: The Chow test indicates no structural change for this variable: therefore, a 
decomposition of change is not undertaken. 

Library: The Chow test indicates no structural change for this variable: therefore, a decomposition 
of change is not undertaken. 

Administration: 
FY93 Marginal Effect 0.0580 0.1583 0.0495 0.0085 0.000000030 -0.3044 
FY83 Marginal Effect 0.1496 0.2890 0.1665 0.0033 -0.000000260 -0.3617 
Change in Marginal Effect -0.0916 -0.1307 -0.1170 0.0052 0.000000290 0.0574 

Change due to change In: 
Variables -0.0050 0.0071 0.0017 -0.0020 0.000049260 0.0018 
Coefficients -0.0425 -0.0217 -0.0176 0.0120 -0.000000006 0.0833 0.0135 
Total -0.0475 -0.0146 -0.0159 0.0100 0.000049254 0.0833 0.0153 



178 

Appendix N - Continued 

Dependent Variable Apps Tult GGK Cam Enrol Const Total 

Plant M&O: 
FY93 Marginal Effect 
FY83 Marginal Effect 

0.0976 
0.1392 

0.0795 
0.0816 

0.0012 
0.0429 

0.0035 
0.0069 

0.000000120 
0.000000640 

-0.2303 
-0.3030 

Change in Marginal Effect -0.0416 -0.0021 -0.0417 -0.0034 -0.000000520 0.0727 

Change due to change in: 
Variables 
Coefficients 
Total 

-0.0083 
-0.0193 
-0.0276 

0.0036 
-0.0003 
0.0032 

0.0000 
-0.0063 
-0.0062 

-0.0008 
-0.0079 
-0.0087 

0.000197040 
-0.000000007 
0.000197033 

0.0180 
0.0180 

-0.0054 
-0.0158 
-0.0211 

Schol. & Fellowships; 
FY93 Marginal Effect 
FY83 Marginal Effect 
Change in Marginal Effect 

0.0409 
0.0361 
0.0048 

0.1756 
0.1439 
0.0317 

0.0618 
0.0913 

-0.0295 

0.0070 
0.0056 
0.0014 

0.000000030 
0.000000180 

-0.000000150 

-0.2553 
-0.2157 
-0.0395 

Change due to change in: 
Variables 
Coefficients 
Total 

-0.0035 
0.0022 

-0.0013 

0.0079 
0.0053 
0.0132 

0.0021 
-0.0044 
-0.0024 

-0.0017 
0.0032 
0.0016 

0.000049260 
0.000000002 
0.000049262 

0.0099 
0.0099 

0.0048 
0.0162 
0.0210 
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