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ABSTRACT 

The purpose of this study was to investigate the impact of changes 

in nonresident tuition on nonresident enrollment and tuition revenue in 

American public four-year colleges and universities. The economic 

framework used to examine this relationship was the human capital 

investment model, which assumed a two-stage model of student choice. 

The analysis calculated a price elasticity coefficient and a student 

price response coefficient for nonresident first-time freshmen in three 

institutional classifications (i.e., doctoral-granting universities, 

comprehensive universities, and baccalaureate institutions) and for all 

institutions combined. 

8 

Nine institutional, economic, and demographic variables were 

regressed on the dependent variable--a ratio of probabilities of 

nonresident enrollment to resident enrollment. The· regression equations 

were estimated in double-log functional form utilizing ordinary least 

squares procedures. The student data used in the study were Fall 1986 

first-time freshmen enrolled in 435 public four-year institutions. 

The major findings of the study include 

The price elasticity of demand with respect to nonresident tuition 

for all institutions in the study was estimated to be -0.60. The 

student price response coefficient (SPRC) for a $100 change in 

tuition was calculated to be -1.69 percent. 

The price elasticity of demand for baccalaureate institutions was 

estimated to be negative unitary elastic (i.e., -1.00). The bacca

laureate SPRC was calculated to be -3.2 percent. 

- --._--------



Nonresident enrollment demand was positively associated with migra

tion patterns of the nonstudent population, employment rate in the 

destination state, and home state per capita income. 

9 

In summary, nonresident students in the average public four-year 

college or university are only moderately sensitive to changes in price. 

Nonresident tuition increases in the public sector will cause relatively 

small ~eclines in enrollment and will be accompanied by increased 

tuition revenue. Students at baccalaureate institutions are more 

sensitive to changes in price; tuition increases in these institutions 

will result in larger declines in enrollment and will have no impact on 

tuition revenue. Institutional officials and state policy makers should 

be aware of these results when considering the impact of changes in 

tuition on nonresident enrollment and institutional revenues. 

~------------ ----... --- -- ----. - -.- -".--



Chapter 1 

INTRODUCTION 

Importance of the Study 

10 

American public colleges and universities are inconsistent in their 

approach to recruitment of nonresident students. Higher education 

institutions consider nonresident students to be valuable assets and 

they are recruited heavily because of the benefits they bring to the 

college or university. These benefits include greater diversity in the 

student body, i nfu:s i on of funds into the state and 1 oca 1 economy, and 

increased revenue from nonresident tuition. Nonresident students also 

contribute to the intellectual quality and reputation of the institution 

because migrating students tend to score higher on standardized tests 

and have higher educational aspirations than nonmigrants (Fenske, Scott, 

and Carmody," 1974; Zemsky and Oedel, 1983). Contrarily, these same 

institutions have erected barriers to nonresident attendance, princi

pally in the bel ief that educating these students represents a subsidy 

to residents of other states. These barriers include admission quotas, 

higher admission standards, and price discrimination in the form of 

differential tuition and fees. A key element in this debate is the 

impact of changes in tuition on nonresident access. Specifically, if a 

public institution increases out-of-state tuition by a specified amount, 

what percentage of nonresigent freshmen that otherwise would have 

enrolled, will not? 

The answer to this question is especially critical in a time of 

increasing institutional competitiveness for students, and the tuition 

~------------. ---.. - .. - ... -. - -- ... "---
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and appropriation dollars they represent. In most of the fifty states, 

the cohort of traditional college age students is expected to decline 

through the mid 1990's (Western Interstate Commission for Higher 

Education, 1988). Many public institutions in these states can be 

expected to develop more competitive recruitment s~rategies in order to 

sustain enrollment levels (Rowse, 1981). At the same time, income from 

government sources, as variously measured, has stabilized or declined 

while the costs of providing education services continue to increase. 

The problem faced by many public institutions is how to raise tuition to 

generate necessary revenues while maintaining current enrollment levels 

and a desired mix of student subgroups in the student population. 

Officials responsible for establishing tuition levels would benefit from 

better information about the impact on enrollment from an increase in 

nonresident tuition. 

Knowledge about the impact of changes in tuition is critical in 

light of the role student migration plays in student recruitment and 

enrollment management. Henderson (1977) points out that the number of 

freshmen who enroll in higher education institutions is largely deter

mined by three factors. The first, and most important, of these factors 

is the size of the eighteen-year-old population, still the principal 

population from which an institution draws its students. The size of 

this cohort is, of course, not subject to the institution's control. 

The second factor is the participation rate of this population at 

institutions within the state of residence. This rate differs from 

state to state, but nationally 34.1 percent of all 1980 high school 

- .- - --._---------- -- .~--.------.----.- ._--



graduates were enrolled in a four-year college or university two years 

after high school graduation (Clowes, Hinkle, and Smart, 1986). 

12 

Colleges and universities have some control over this rate (e.g., a 

nationwide increase in tuition will lower th~ rate), but personal 

preferences and socioeconomic factors beyond the institution's control 

have a greater influence (Tierney, 1982). The third factor is inter

state college student migration, and it is this factor which is subject 

to considerable control by institutional policy. Differential tuition~ 

admission quotas, higher admission standards, student aid policies, and 

the emphasis given to out-of-state recruitment all influence the number 

of nonresident freshmen a state-supported institution attracts and 

retains. Those public institutions that desire to maintain or increase 

their enrollment of migrant students will benefit from a study that will 

determine this group's sensitivity to changes in tuition. An estimate 

of the student price response coefficient of nonresident students would 

assist enrollm?nt managers, education policy analysts, and state 

planners to set tuition so as to maintain a desired level of nonresident 

enrollment in public colleges and universities. 

Estimating nonresident student demand also is critical for deter

mining institutional revenues from tuition. Demand theory and empirical 

evidence demonstrate that, ceteris paribus, raising tuition will cause 

enrollment to decline. Whether the loss of funds from this enrollment 

decline offsets the increased revenue from those who continue to enroll 

is determined by the elasticity of demand with respect to tuition (i.e., 

a price elasticity greater than one means a revenue loss for the 

- .- -. -_._---------- -----_.- .------
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institution). An estimate of elasticity for migrating freshmen would be 

especially useful to states in which nonresident tuition is set at the 

full cost of instruction while resident instruction is heavily sub

sidized. Because of this differential "pricing, the loss of an nonresi

dent student represents a greater revenue loss for the institution than 

the loss of a resident student. Additionally, because of the negative 

political implications of increasing tuition for state residents, most 

states are inclined to moderate resident tuition increases and raise 

nonresident charges; therefore, the nonresident student population is 

particularly vulnerable to tuition increases. Indeed, over the five

year period 1981 to 1986 both resident and nonresident student charges 

increased sharply, but the relative change was much greater for nonresi

dent students. For example, in one major association of public four

year institutions, resident fees increased by 58 percent from 1981 to 

1986 while nonresi"dent charges increased by 68 percent during the same 

time period (National Association of State Universities and Land Grant 

Colleges, 1982; Ludwig and Stockton, 1986). 

Student demand studies only rarely have focused on nonresident 

students. Typically, demand studies for public colleges and univer

sities have_ assessed the enrollment sensitivity to tuition charges for 

first-time, full-time students, and usually resident tuition and fees 

has been the price variable considered. This is understandable in light 

of the preponderance of resident freshmen in college and universities; 

residents comprised 86 percent of all first-time freshmen in public 

four-year institutions in Fall 1986 (National Center for Education 

- -- ----"----------------------------
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Statistics, 1988). For the reasons cited above, a study is needed to 

permit institutional and state officials to assess better the impact of 

a tuition increase on nonresident enrollment and tuition revenue. 

The Nonresident Tuition Debate 

Public policy makers continue to debate the merits of raising or 

lowering nonresident tuition. This section summarizes the important 

points of this debate to show the policy implications represented by the 

results of the current study. 

Arguments for lowering, or eliminating, nonresident tuition charges 

generally support broad academic and social policy goals. These 

arguments can be summarized as follows: 

1. Low or no nonresident tuition would reduce provincialism or 

regionalism in the student body by introducing a rich diversity of 

backgrounds and viewpoints into classrooms and campus discussions 

(Etzioni, 1974). Students, institutions, and society benefit from 

the exchange of new ideas and new philosophies and by breaking down 

the bonds of parochial thinking (Anderson, 1970). 

2. Such a policy would enhance educational opportunity by basing 

admission on ability to do college work, interest in learning, and 

personal qualities that contribute to the college community. A 

California Coordinating Council for Higher Education report (1970) 

concluded that increased student migration was consistent with the 

national public policy of equalizing educational opportunities. 

3. A lowering of nonresident ba~riers would result in a better matching 

of educational programs and qualified applicants (Palley, 1976). 

~----------~- ---- --- -- --- --- -------
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Especially, nonresident students can help support low enrollment, 

high cost programs that are underutilized. Similarly, program 

duplication can be reduced, promoting efficiency in program 

offerings. Several regional interstate compact organizations, such 

as the Western Interstate Commission for Higher Education, have been 

created to meet this need. These organizations generally facilitate 

student exchanges in a small number of graduate and professional 

programs, no large scale undergraduate exchange program currently 

exists. 

4. Nonresident students have a positive economic impact, contributing 

to the host state's economy by spending for food, lodging, enter

tainment, and other material goods and services (Smith and 

Bissonnette, 1986). 

5. Many immigrant students remain in the state after graduation, 

becoming permanent residents and adding to the economic growth and 

tax base of their adopted state. Cleek (1969) found a third of 

nonresident student graduates from Oklahoma colleges and univer

sities intended to remain in the state, and many entered high-income 

professions. A University of Michigan study concluded that the 

taxes paid by nonresident graduates within a few years of graduation 

would exceed the state subsidy for their education (Carbone, 1973). 

6. Migrating students tend to score higher on standardized admission 

tests and have higher educational aspirations (Fenske, Scott, and 

Carmody, 1974; Zemsky and Oedel, 1983), which serves to increase the 

_._.------------- --- .. _.- --- -----



intellectual quality of the institution and enhance the college's 

reputation. 

16 

7. From a national perspective, reduction or elimination of nonresident 

student barriers promotes a national political identity and enriches 

civic, economic, and cultural integration and enrichment (Palley, 

1976). In an essay calling for the establishment of an clearing

house for interstate student exchange, Etzioni concurred saying: 

"it is in the national interest to enhance the interstate flow of 

students to encourage a more mutually toierant, culturally rich, and 

unified America" (Etzioni, 1974, p. 224). 

On the other hand, others argue for increased nonresident tuition 

and fees. These arguments tend to be based on narrow economic and 

political justifications, such as these: 

1. The use of stati funds to provide educational services to residents 

in other states, in effect, provides a subsidy to these states. 

2. Barriers to nonresident students prevent a heavy migration of 

students into the state to take advantage of the education benefits 

the state offers. These barriers assure access to residents and 

preserve the fiscal integrity of the state higher education institu

tions (Hendrickson and Jones, 1973). 

3. State colleges and universities are maintained for the. benefit of 

the state's residents who pay taxes for their support. Differen

tiation of tuition and fees is necessary to distinguish between 

residents and migrants on the basis of differential tax contri

butions to the state (Hendrickson and Jones, 1973). 

- - -- -- -------------- .. --- . - --



4. Nonresident students are usually from moderate to high income 

families and can afford ·the higher tuition charges. 

These arguments do not suggest that nonresident students should be 

barred from public institutions, but that differential admission 

standards and tuition charges should be used to restrict nonresident 

admissions. 

Purpose of the Study 

17 

The purpose of this study is to investigate the impact of changes 

in nonresident student charges on nonresident enrollment and tuition 

revenue in American public four-year colleges and universities. The 

analysis calculates a price elasticity coefficient and a student price 

response coefficient for nonresident first-time freshmen in three 

institutional types: (a) doctoral-granting universities, (b) comprehen

sive state universities, (c) baccalaureate institutions: Both statis

tics will be calculated, econometrically, for each of these institu

tional types and all three types combined. The study is intended to 

yield empirical results that will allow institutional and state 

officials to appraise the impact of changes in tuition on nonresident 

enrollment and institutional revenues. 

Research Questions 

What is the student price response coefficient for nonresident 

first-time freshmen in public four-year colleges and universities in the 

United States? 

How does the student price response coefficient for nonresident 

first-time freshmen differ by institutional type? Specifically, what is 

.... -- .--- ..... - - .- .. -.-.-.--~------------



the coefficient for doctoral-granting institutions; for comprehensive 

universities; and for baccalaureate institutions? 

Significance of the Study 

18 

The findings of this study will enable officials responsible for 

tuition-setting policies to assess better the impact of a change in 

student charges on nonresident enrollment and tuition revenues. Studies 

of nonresident demand are uncommon, focus on the state as the unit of 

analysis, sometime combine both public and private institutions in the 

sample, and have become outdated. Very few demand studies have focused 

on nonresident students, using nonresident enrollment as the dependent 

variable and nonresident student charges as the price variable. No 

study has done so with different institutional types in a cross

sectional econometric approach, as is done in this investigation. 

The following chapter reviews the literature relating to student 

demand studies in higher education, with special emphasis on those 

studies that have examined nonresident demand. Th~ data sources, 

method, and regression model used in the study are explained in Chapter 

Three. Chapter Four discusses the results of the analysis and Chapter 

Five summarizes the findings and offers recommendations and suggestions 

for further study. 

Limitations 

The study will only assess the enrollment decision for first-time 

freshmen. Continuing undergraduate students, transfer students, and 

graduate students will not be included. Foreign students who migrate to 

--- -_._--- - - .- .-_._ .. ",---------------



American colleges and universities will not be included because this 

study focuses on freshmen whose home state is in the United States. 

The price variable, nonresident tuition, will be advertised cost, 

not the total cost to the student net of all financial aid and fee 

waivers. No estimate of student aid devoted to nonresidents is avail

able. 

Definitions 

19 

Tuition. Tuition and Fees. Student Charges: These terms are used 

interchangeably to be the basic comprehensive student charge used, along 

with state appropriations and other unrestricted income, to fund 

activities relating to student instruction. Required fees assessed for 

specific purposes (e.g., health, athletics) are not included. 

First-time Fresh~en: "An entering freshman who has never attended 

any college. Includes students enrolled in the Fall term who attended 

college for the first time in the prior Summer term. Also includes 

students who enter"ed with advanced standing (college credits earned 

before graduation from high school)" (Center for Education Statistics, 

1986). Throughout this study, all references to Freshmen should be 

interpreted as first-time freshmen unless otherwise noted. 

United. States: the fifty states and the District of Columbia, 

excluding the territories. 

Foreign Student: a person who is not a citizen of the United 

States and presumably is in this country on a temporary basis to attend 

school. 

.~------------ --~-"" .--.. - -" -- - ."-"-~ 
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Home State: the state in which the freshmen is residing when first 

admitted to the institution. 

Resident Student: student enrolled in an institution in the home 

state. 

Nonresident or Migrant Student: student enrolled in an institution 

in a state other than the home state. 

Inmigrant or Immigrant: student who comes into a state to attend 

college. 

Outmigrant or Emigrant: student who leaves the home state to 

attend college out of state but within the United States. 

Net migration: the number of inmigrants minus the number of 

outmigrants. 

Doctoral-Granting Universities: a category of the NCHEMS Taxonomy 

of Postsecondary Institutions, 

These institutions are characterized by a significant level 
of activity in and commitment to doctoral-level education as 
measured by the number of doctorate recipients and the 
diversity in doctoral program offerings. Included in this 
category are those institutions that are not considered 
specialized schools [i.e., characterized by a programmatic 
emphasis in one area] and that grant a minimum of 30 doc
toral-level degrees. These degrees must be granted in three 
or more doctoral-level program areas [program areas are a 
major field of study as defined at the two-digit level of the 
HEGIS. Taxonomy of Programs] or, alternatively, have an 
inter-disciplinary program at the doctoral level. Included 
in the counts of doctorate degrees are the first professional 
(M.D., D.V.M., 0.0., and D.D.S.) degrees. (Makowski and 
Wulfsberg, 1982, p. 3) 

Comprehensive Universities: a category of the NCHEMS Taxonomy of 

Postsecondary Institutions, 

These institutions are characterized by a strong, diverse 
postbaccalaureate program (including first professional), 

.'-- --_ .. _ ...... - '- ... -.-..• ----~--------.-------. - -_. __ ._----_. 



but do not engage in significant doctoral-level education. 
Specifically, this category includes institutions not con
sidered specialized schools in which the number of doctoral
level degrees granted is less than 30 or in which fewer than 
three doctoral-level programs are offered. In addition, 
these institutions must grant a minimum of 30 postbaccalau
reate degrees [i.e., master's, doctorate, and first-profes
sional degrees] and either grant degrees in three or more 
postbaccalaureate programs, or, alternatively, have an 
interdisciplinary program at the postbaccalaureate level. 
(Makowski and Wulfsberg, 1982, p.4) 

Baccalaureate Institutions: a category of the NCHEMS Taxonomy of 

Postsecondary Institutions, 

These institutions have, as their primary emphasis, general 
undergraduate, baccalaureate education. They are not 
significantly engaged in postbaccalaureate education. 
Included are institutions not considered specialized insti
tutions in which the number of postbaccalaureate degrees 
granted is less than 30 or in which fewer than three post
baccalaureate level programs are offered, but either (a) 
grant baccalaureate degrees in three or more baccalaureate 
programs, or (b) offer a baccalaureate program in interdis
ciplinary studies. Additionally, over 25 percent of the 
degrees granted must be at the baccalaureate level or above. 
(Makowski and Wulfsberg, 1982, p. 4). 

Not included in these three classifications are professional and 

specialized institutions (e.g., technical institutes, maritime acad

emies, art colleges). 

21 

For the purpose of this study, only those four-year institutions 

that are under State controi are included. Nonpublic (i.e., private) 

institutions are not included. This study examines the entire universe 

or accredited public institutions in these three classifications, except 

for those institutions that have been deleted due to missing values. 

~----------- --- - ---- ---- --- - - ------



Chapter 2 

REVIEW OF THE LITERATURE 

Rate of Return Studies 

22 

The antecedents of the higher education demand literature can be 

found in related studies that assessed individual and social rate of 

returns to higher education. Early studies in this field measured the 

monetary value of a college degree (e.g., Glick and Miller, 1956; 

Houthakker, 1959). These studies typically overstated the profitability 

of college attendance because they improperly accounted for costs, 

failed to adequately discount the future value of earnings, or did not 

adjust for student ability or family background. In the early 1960's 

Becker (1960, 1964) and Schultz (1961) utilized the human capital 

concept of education to calculate the economic benefits of higher 

education. Becker was the first to calculate a private rate of return 

on investment in college for urban males with adjustments for ability, 

race, unemployment, and mortality. He estimated private rates of 

returns for urban white males to be 12.5 percent in 1940 and 10 percent 

in 1950 (Becker, 1960). In the succeeding years other studies followed, 

measuring the individual or social returns on investment in higher 

education or analyzing the many methodological issues inherent in 

calculating the rate of return. A meta-analysis Df the studies in this 

field found that the average individual rate of return to higher 

education at the baccalaureate level was 12.4 percent, based on 43 rate 

of return estimates from 26 different studies (Leslie and Brinkman, 

1988). 

-- -- -- ---------
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Higher Education Demand Studies 

At the same time that Becker and Schultz were developing the 

conceptual framework for estimating the private and social rates of 

return for educational investment, other economists were utilizing the 

human capital approach and econometric techniques to measure demand for 

higher education. While rate of return studies address the allocative 

efficiency question "is higher education worth the investment?", demand 

studies measure actual decisions for college attendance and the impact 

of price and other variables on this decision. 

The first reported attempt to analyze how enrollment responds to 

changes in student charges was Richard Ostheimer/~ 1953 study for the 

Commission on Financing Higher Education. Ostheimer used multiple 

regression equations in a linear functional form with four independent 

variables: tuition and fees, state per capita income, educational 

attainment, and geographical proximity of colleges and universities to 

the population. The tuition and fee coefficient in the regression 

equation was estimated to be -0.00882 (i.e., a $100 increase in the 

average student charge would cause an enrollment rate decrease of .9 

percentage points, say from 10.9 percent of the youth to 10.0 percent, 

ceteris par.ibus) (Ostheimer, 1953, p. 96). For mean tuition values, 

this interprets into an elasticity of demand of -0.216, an inelastic 

demand coefficient (p. 99). 

Of Significance to the current study, Ostheimer also used student 

migration data to analyze the relationship between immigration and fees. 

He found the average student who emigrated out of state paid a higher 
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charge than students who attended institutions in their home state (p. 

107), leading him to conclude that students who migrate to other states 

do so for reasons other than price (p. 109). Similarly, he also found 

that "migration was greatest to states whose institutions charged the 

highest fees" (p. 109). Both of these results are largely attributable 

to the composition of the study population; over 70 percent of emigrat

ing students in Ostheimer's study attended private institutions, a group 

of institutions with high fees, relatively high status, and geograph

ically diverse student bodies. 

Campbell and Siegel's 1967 inalysis of student demand from 1927 to 

1963 was the first study to utilize the human capital conceptual 

framework developed by Becker (1964), Schultz (1961), and others in the 

rate of return stud'i es. Campbe 11 and Si ege 1 speci fi ed two approaches to 

educational demand, the investment approach and the consumption 

approach. The investment app~oach asserts that "an individual will 

purchase a college education if the present value of the expected stream 

of benefits resulting from the education exceeds the cost of the 

educationll (Campbell and Siegel, 1967, p. 482). Benefits include both 

additional lifetime monetary income resulting from higher education and 

the nonpecuniary benefits a person receives from college attendance 

(e.g., social contacts, appreciation of culture). Costs include both 

direct costs (e.g., tuition, books) and indirect costs (i.e., the income 

foregone while in school). Campbell and Siegel hypothesized the 

application of the investment approach to the study of student demand 

should reach these results: 1) an increase in expected monetary income 
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from college should increase enrollment; 2) an increase in costs should 

reduce demand; and 3) an increase in family income should increase 

educational demand. 

The consumption approach to educational demand arises principally 

from current consumption benefits such as the student's ability to 

participate in social, intellectual, and athletic events. It is 

difficult to measure these benefits, but Campbell and Siegel argued that 

the value placed on these consumption benefits is consistent with that 

of the investment incentives, reinforcing the predicted effects of the 

investment approach. Campbell and Siegel were unable to separate 

investment benefits from consumptive benefits and instead used a hybrid 

investment-consumption model. 

Using a log linear functional form with real disposable income and 

average real tuition as independent variables, Campbell and Siegel 

estimated a price elasticity of demand of -0.44 for the college-eli

gible, 18-24 year old population in the years 1927 to 1963 (i.e., a one 

percent increase in average real tuition would decrease enrollment by 

0.44 percent). 

Since Campbell and Siegel's work, a large number of student demand 

studies have been conducted using different statistical techniques, data 

sources, and institutional populations. 

Although most studies were cross-sectional (e.g., AASCU, 1977; 

Berne, 1980; Corrazzini, Dugan, and Grabowski, 1972; Ghali, Miklius, and 

Wada, 1977; Hoenack, 1967; Morgan, 1983), a number of studies using a 
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time series design were also reported (e.g., Funk, 1972; Hight, 1975; 

Hopkins, 1974; Hoenack and Weiler, 1975; Lehr and Newton, 1978). 
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While some studies were national in scope (e.g., Corrazzini, Dugan, 

and Grabowski, 1972; Hight, 1975; Hopkins, 1974; Manski and Wise, 1983), 

others focused on a particular state (e.g., AASCU, 1977; Lehr and 

Newton, 1978) or institution, either public (e.g., Berne, 1980; Ghali, 

Miklius, and Wada, 1977; Hoenack, 1967) or private (e.g., Funk, 1972). 

Some of the studies attempted to explain variations in aggregate 

undergraduate enrollment for the population under study (Campbell and 

Seigel, 1967; Corrazzini, Dugan, and Grabowski, 1972; Ostheimer, 1953), 

while others estimated the distribution of undergraduate enrollment 

among alternative schools or school-types (Hight, 1975; Hoenack, 1967; 

Hopkins, 1974; Tuckman, 1970). 

Of interest for the current study is the fact that demand studies 

also differ in the price specification used. Infrequently, student aid 

is used as the price variable, for ex~mple, assessing the impact of a 

$100 change in aid, rather than tuition, on enrollment demand (e.g., 

Berne, 1980; Jackson, 1978). Hoenack, in his 1967 study of educational 

demand at the University of California, used transportation costs from 

home residence to the campus as the price variable since all UC campuses 

charge the same tuition. This same "distance elasticity" approach was 

also used in a series of studies of demand in Minnesota (Hoenack and 

Weiler, 1975; Orvis, 1978; Wilson, 1977). With these exceptions, 

tuition has been the principal choice for specification of the cost to 

the student. The tuition figure most commonly selected has been 

. - - -. --._---------_._----- -_.-. 
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resident undergraduate tuition. This is understandable because this is 

the price paid by most first-time, full-time freshmen, the population 

most commonly considered in demand studies. Only those studies that 

have focused on measuring nonresident student demand have used nonresi

dent tuition and fees as the price specification. The results of these 

studies are reviewed in considerable ~etail in the following section. 

The studies cited in the preceding paragraphs are a representative 

sample of the student demand studies. Reviews of these and other demand 

studies are also available. Some of these reviews are descriptive, 

containing a couple of sentences or a paragraph devoted to each study 

(e.g., California Postsecondary Education Commission, 1980; Cohn and 

Morgan, 1978; Hyde, 1978). 

Other review studies aim to integrate the results of a number of 

studies into a standard empirical format. Jackson and Weathersby 

(1975), for example, reviewed seven demand studies and standardized 

their results into a student price' response coefficient (SPRC)--the 

change in enrollment predicted for a $100 increase in costs for a 

"typical" individual earning $12,000 in 1974 and annual college cost of 

$2,000. They found that a $100 increase in price would decrease the 18-

24 year-old. participation rate by about three-quarters of a percentage 

point (SPRC's ranged from -0.05 to -1.46 and averaged -0.72). The most 

comprehensive, and most recent, empirical review study was completed by 

Leslie and Brinkman (1987). In this study the authors standardized the 

results for 25 student demand studies and cc.l cul ated a SPRC for each 

study. Using 1982-83 as the base year and an average weighted tuition, 
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room, and board charge of $3,420, Leslie and Brinkman find that for 

every $100 increase in tuition, the 18- to 24-year-old participation 

rate for first-time full-time freshmen would drop about three-quarters 

of a percentage point. When adjusted for the 1982 national participa

tion rate of about 33 percent, they estimated United States enrollment 

would decline about two percent for each $100 of price increase, ceteris 

paribus. Other empirical review studies include McPherson (1978) and 

Weinschrott (1977). Finally, one review study by Chisholm and Cohen 

(1982) was directed at examining the methodological differences in 

various student demand studies. 

Nonresident Student Demand Studies 

A review of the higher education finance literature uncovered only 

a few nonresident demand studies, and most of these studies did not 

report an elasticity or student price response coefficient. 

The investment and consumption approaches of demand theory outlined 

by Campbell and Siegel (1967) were used by Tuckman (1970) to explain the 

interstate migration behavior of college students. This first study of 

nonresident demand focused on economic "push" variables, the factors 

causing a student to leave a state to attend college. According to 

Tuckman, the investment approach would suggest that a student will 

migrate to another state to attend college when the present value of 

benefits from migration exceed the associated migration costs, including 

increased tuition and travel expenses. This would suggest that, ceteris 

paribus: 
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states with higher-priced colleges should experience more outmigra

tion than states with lower-priced colleges, 

states with higher family incomes should experience more outmigra

tion than states with lower family incomes (i.e., out-of-state 

college attendance is considered a normal good), and 
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states with a diversified set of college opportunities should 

experience less outmigration than states with more limited opportu

nities (i.e., if a student has a number of college options available 

in the home state, this should reduce the incentive to migrate). 

The consumption approach also suggests students would migrate to 

other states to obtain current consumption benefits. In this approach, 

benefits arising from the climate, college environment, or location 

would outweigh the increased travel and other costs associated with 

migration to another state. Although Tuckman recognized the existence 

of the consumption approach, he included no consumption variables in his 

model. Like Campbell and Siegel, Tuckman specified that the consumption 

effect will be consistent with the hypothesized effects of the invest

ment approach (e.g., a higher family income will increase migration 

because more funds are available for the student to attend college out 

of state in a desired climate or college location). 

Tuckman's model utilized a student enrollment response function of 

M = f(S, Y, P, E) where: 

M = the proportion of students who attend college outside 
their home state, 

S = average price charged by colleges within the home state, 
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Y = the per capita income of the home state, 

P = the number of public colleges in the home state, and 

E = the average amount of student aid reported by within state 
colleges 

The demand model was tested using Fall 1963 student residence and 

migration data from the National Center for Education Statistics. Two 
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specifications of the dependent variable were made, a gross outmigration 

rate and a voluntary outmigration rate. To obtain this second variable, 

Tuckman adjusted the gross outmigration rate downward in the seventeen 

states that experienced a negative net migration of college students. 

Specifically, the involuntary migration rate (i.e., proportion of 

students who are forced to migrate because of insufficient space in the 

home state) was subtracted from the gross outmigration rate to derive 

the voluntary outmigration rate. The use of this voluntary outmigration 

rate assumes a state that exports more students than it imports has 

insufficient space in its college system for'these students. Tuckman 

acknowledged that this assumption "must be interpreted cautiously" (p. 

186), which seems to be the minimal qualification that could be made. 

Students travel to another state to attend college for many reasons and 

insufficient space in the home state institutions would rarely, if ever, 

be included in such a list. 

The first specification of the model yielded the expected results, 

outmigration was found to be positively related to tuition at instate 

colleges, positively related to state per capita income, and negatively 

related to the number of public colleges in the state. The coefficient 
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of the price variable was 0.016, indicating that a S100 increase in 

resident tuition would result in a 1.6 percent increase in the propor

tion of students leaving the state to attend college elsewhere (e.g., 

from 15.1 percent to 16.7 percent). The student aid variable was found 

to be unimportant in explaining student outmigration, a result Tuckman 

attributed to his inability to separate nonresident-directed aid from 

all financial aid. 

Using the voluntary outmigration rate as the dependent variable, 

the per capita income and student aid variables had unexpected signs, 

but neither of the coefficients were significant. The other two coeffi

cients (tuition and number of public colleges) were statistically 

significant and retained the expected sign. The tuition coefficient 

equalled 0.028 in this second specification. 

Tuckman's study was limited in several respects. First, the study 

was limited to economic push variables and excluded any consideration of 

the economic characteristics of the states to which the students 

migrated (McHugh and Morgan, 1984). Second, several of the independent 

variables were calculated imprecisely. For example, the price variable 

was total tuition and fee income for all institutions in the state 

divided by the total headcount enrollment in these institutions. 

Tuckman acknowledged that average in-state tuition in public colleges 

would have been a more ideal measure. Similarly, the student aid 

variable was all student aid, not just student aid received by the 

nonresident student. Finally, as noted above, Tuckman's presumption 
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that the involuntary migration rate represents forced student migration 

because of insufficient space in the home state is·very questionable. 

The sole nonresident demand study that estimated demand at a single 

institution was Workman's 1978 study of the impact of nonresident 

student charges at Utah State University on enrollment from eight 

neighboring states. Workman proposed a joint human capital-college 

choice model. Choosing a human capital framework, he proposed that the 

attendance decision for those individuals at the margin between 

attending college and not attending college would include the following 

considerations: 

expected monetary and psychic benefits associated with higher educa
tion, 

expected direct and indirect costs of the higher education invest
ment, 

the relevant interest rate (to discount benefit and cost flows), 

the individual's "taste" for higher education, 

personal or family income available to the individual, and 

the academic ability of the individual. 

The second and third considerations (costs and interest rate) would 

negatively impact enrollment while the remaining variables would bear 

positively on the enrollment decision. 

Workman extended the human capital model to include the college 

choice considerations facing a student who decided to attend college. 

This joint human capital-college choice model was expressed as the 

decision facing an individual who was considering attending either Utah 

State University (USU) or any other substitute institution. This model 
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included benefits from attending USU, benefits from attending the 

substitute, costs of attending USU, costs of attending the substitute, 

the individual's income, the individual's academic ability, entrance 

requirements at USU, and the entrance requirements at the substitute 

institution. Finally, the model was extended to the state level by 

aggregating these considerations for each individual and adding a ninth 

variable, the number of individuals from the state who chose college 

enrollment from among their postsecondary options. 

Workman was unable to fully test the final model specification 

because of llmitations in the data that were available. Besides, 

Workman argued, "in order for a factor to be represented in this frame

work, there should be reason to believe that this force has changed over 

time" (p. 54). For example, the benefits of attending USU may have 

changed in the recent past, but relative to the benefits of attending a 

substitute institution, there has been no appreciable change in bene

fits. Workman concluded: 

Given this concern for the absence of an appreciable movement 
in these forces over time along with the lack of suitable data 
to record the comparative benefits associated with enrolling 
at alternative schools ... [the variables related to benefits, 
academic ability, and entrance requirements] ... are eliminated 
from further consideration in the empirical model. (p. 55) 

When these variables were eliminated, the student response function 

was expressed as: 

Qjt = fj (FUSUt , FSt , Ijt, njt) where: 

Qjt = number of state j residents enrolled at USU in year t, 

FUSUt = nonresident fee at USU in year t, 

FSt = resident fee at the relevant substitute school in year t, 

~------------ ... ----. --_ .. - .--. ---- .--_.-



Ijt = per capita real disposal income in state j in year t, and 

njt = the number of state j residents enrolled in college in 
year t. 

This framework was analyzed for four undergraduate populations-

entering freshmen, new students, returning students, and all under-

graduates--from each of the Right states that border Utah and for all 
\.. 
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eight states combined. The ordinary least squares procedure was used in 

both linear and double-log forms. When multicollinearity problems 

occurred, the two fee variables were combined into a fee ratio (i.e., 

FUSUt/FSt ), as were the enrollment and population variables (i.e., the 

dependent variable became Qjt/njt). In its final form 

...Qjt- = f _ [FUSUt_ I _ ) 
njt J FSt 'Jt 

the enrollment-response function states that the proportion of residents 

. from state j who enroll at USU is determined by the registration fee at 

USU relative to that at t~e designated substitute school and by the per 

capita income in state j. 

The findings from this study "showed considerable variation among 

students from different states with regard to their adjustments to 

changes in the USU fee" (p. 97). For the eight states, the fee ratio 

coefficient was sometimes positive, sometimes negative, sometimes 

elastic, sometimes inelastic, and in most instances, not significantly 

different from zero. The expected differences in students populations 

(e.g., entering freshmen vs returning students) also failed to appear. 

For the aggregate model (i.e., all eight states combined) the demand for 
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admission at USU was shown to be relatively inelastic with respect to 

the nonresident registration fee. The elasticity coefficient in the 

aggregate model was -0.70 for all undergraduates and -0.75 for entering 

freshmen. 

Although many of Workman's results were inconclusive, it remains 

the only nonresident demand study in which the unit of analysis is a 

single institution, the only study that utilizes longitudinal data, and 

the first nonresident demand study to calculate an elasticity coeffi

cient. 

Morgan (1983) investigated both the determinants of nonresident 

tuition and the demand relationship between student migration and 

tuition rates. The conceptual framework for the demand portion of this 

study was price theory. According to Morgan, price theory would suggest 

that nonresident enrollment is determined by the price of the product, 

the quality of the institution, and the tastes and preferences of 

students for institutions and locations. The first variable, price, was 

represented by the average nonresident tuition rate in the state. 

Because institutional reputations tend to change slowly, a school's 

historical ability to attract nonresident students served as a proxy for 

social and environmental reputation. Thus a lagged ratio of nonresident 

to resident students was used to represent the perceived academic 

quality of the state's public institutions. 

The tastes and preferences of a student's institutional choice were 

represented differently in two specifications of the model. First, a 

net migration index of the destination state's population was used to 
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represent the student's considerations for locational choices. This 

selection was based on evidence from population migration studies that 

"students tend to respond to the same economic factors that influence 

the migration of labor-force participants" (Morgan, 1983, p. 189). The 

second specification of the model substituted four economic and environ

mental variables for the single net migration variable used in the first 

specification. These variables were percentage change in employment in 

the state, state per capita personal income, mean annual temperature in 

the state's largest city, and a dummy variable to represent the state's 

location in the Rocky Mountain region or elsewhere. 

All independent variables were specified for the destination state. 

That is, whereas Tuckman examined economic "push" variables (i.e., 

economic and institutional variables of the home state), the focus of 

Morgan's study was economic "pull" variables (i.e., economic and insti

tutional variables of the destination state).' Morgan also restricted 

the study to public institutions rather than the combined public and 

private population utilized by Tuckman. 

The dependent variable used in the Morgan study was the ratio of 

nonresident students to resident students enrolled in a state's public 

colleges and universities. "This ratio form is used because of statis

tical considerations and because there is no a priori reason to suspect 

that the proportion of the total student body who are nonresident 

students should vary with the total enrollment level" (Morgan, 1983, p. 

187) . 
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Before reviewing Morgan's results, it is instructive to note what 

demand variables were not included in the model and why. Morgan did not 

include foregone earnings in his specification of the cost variables, 

noting it is difficult to quantify and not a relevant issue for the 

nonresident student who already has decided to attend college and is now 

considering which institution to attend. This reasoning is similar to 

Workman's elimination of certain student choice variables from his 

model. Similarly, the cost of attending alternative schools should be 

included to reflect the substitution effect, but lithe data required to 

reflect the substitution effect accurately are not available" (Morgan, 

1983, p. 194). 

Morgan estimated both specifications of the model for the 48 

contiguous states using a two-stage least-squares approach with all 

variables in log form. The results generally confirmed the expected 

hypotheses. In both specifications of the model, nonresident enrollment 

was found to be negatively affected by price and positively associated 

with the lagged nonresident enrollment ratio (i.e., Morgan's proxy 

variable for institutional reputation). The net migration variable in 

the first specification was positively related to enrollment, supporting 

the hypothesis that students generally tend to migrate in the same 

pattern as nonstudents. When the net migration variable was separated 

into different components in the second specification, the results were 

mixed. Positive coefficients for the employment growth and regional 

dummy variables were as hypothesized. However, negative coefficients 
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for mean annual temperature and per capita income were unexpected; the 

income coefficient was not statistically significant. 
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The price elasticities of demand with respect to nonresident 

tuition were -0.89 for the net migration model and -0.76 for the 

expanded model. These inelastic coefficients, which approximate unity, 

suggest that if states raise nonresident tuition relative to competitive 

rates in other states, the result would be a reduction in nonresident 

enrollment and a rather modest increase in nonresident tuition revenue. 

The most recent and detailed study of nonresident student demand 

(McHugh and Morgan, 1984) focused on factors that affect student inter

state migration; the impact of nonresident tuition was of secondary 

importance within this larger context. 

The distinguishing characteristic of the McHugh and Morgan study is 

that it was a place-to-place study, including characteristics of both 

origin and destination states, thus allowing the evaluation of both push 

and pull economic variables. The model included both state economic 

variables and institutional characteristics with separate analysis for 

male and female freshmen populations. 

McHugh and Morgan used a human capital investment framework and 

included the following sets of independent variables: 

State economic and demographic variables: Per capita income and 

employment growth in origin and destination states, net migration 

index of nonstudents into the destination state, and number of 

freshmen in the origin state .. 
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Institutional selectivity: Mean selectivity of schools in origin 

and destination states and portion of freshmen in low or high 

selective schools for both origin and destination states. To 

measure selectivity, McHugh and Morgan used a selectivity level 

index developed by Astin (1971), which is based on average stand

ardized test scores of entering students. 

Institutional price: Average nonresident tuition in the destina

tion state, average resident tuition in the origin state, and 

average private tuition in the origin state. 
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Distance: Distance from the population center of the origin state 

to the population center of the destination state and mean distance 

between origin state and all other states. This second variable is 

used to equalize disproportional distances between states (i.e., 

there are far more educational opportunities per mile in the New 

England states than in the Rocky Mountain region). 

The dependent variable in this study was the number of nonresident 

freshmen at public four-year colleges and universities in 1974 in the 48 

contiguous states, classified by' state of origin and state of destina

tion. Three specifications of the model were used, a school quality

exclusive model (the selectivity variables were excluded) and two 

quality-inclusive mo~als (one model included mean selectivity variables 

and the second included the low and high selectivity variables). All 

equations were estimated in double-log form. 

The McHugh and Morgan study was principally a student migration 

study so no tuition elasticity coefficient was calculated. The results 
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for the tuition variables were generally insignificant; only the non

resident coefficient in the school quality exclusive model was negative 

and significant (-0.21). The authors concluded "The results with 

respect to the tuition variables do not, in general, attribute much 

importance to tuition and fees in the migration decision .... given the 

quality of the schools in a state, non-resident tuition policy does not 

have a significant impact on the decision to migrate" (p. 274). 

In contrast, McHugh and Morgan found a strong positive relationship 

between student migration and the economic conditions in the destination 

state in all three models. This finding was expected; students should 

be attracted to states with strong, healthy economies because they offer 

a better chance of employment after graduation. The results for the 

economic variables in the stat~ of origin were more mixed; the per 

capita income coeffici"ent for the state of origin was positive and the 

origin state employment change variable was insignificant. To the 

authors this suggested: 

Individuals from wealthier states, ceteris paribus, tend to 
leave their home state to attend school more readily than 
those in poorer states .... it is the economic capacity to 
migrate rather than the probability of employment in the 
origin state which is being reflected in these results. 
(p. 274) 

The final set of variables in this study were those that assess the 

impact of school selectivity on migration. Variables for both high and 

low selectivity schools in the destination states were positive and 

significant. These results reinforce the notion that migrating freshmen 

seek attendance at different schools for different reasons. 
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Specifically, some freshmen are attracted to highly selective schools 

because they are seeking the high prestige and quality these schools 

offer. Other students, especially those with more marginal education 

backgrounds, migrate to institutions with lower admission standards for 

reasons other than quality of the institution. 

In conclusion, although the number of nonresident demand studies is 

limited, they represent a variety of approaches to the question of 

student migration. Of the three national studies, Tuckman (1970) 

focused on push variables (i.e., why students leave the home state): 

Morgan (1983) studied pull variables (i.e., why students are attracted 

to the destination state), and McHugh and Morgan (1984) included both 

sets of variables in their place-to-place study. Each of these studies 

used the same migration data base, a federally-sponsored student resi

dence and migration survey, but each differed in the number and quality 

of independent variables used in the study~-the analysis and specifi

cation of the variables becoming more sophisticated with each new study. 

The one institution-based study (Workman, 1978) was the only one to use 

a time-series design. Not all studies calculated an elasticity or 

student price response coefficient, but those that did found nonresident 

student response to price to be negative and inelastic. 
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Chapter 3 

RESEARCH DESIGN 

Conceptual Framework 
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The decision to travel to another state to attend college can be 

regarded as an investment in human capital. The economic model for 

investment in human capital asserts that attendance at an out-of-state 

college will be worthwhile if the present value of the expected benefits 

exceeds the additional costs of migration. Furthermore, the prospective 

student will select this option if out-of-state attendance offers the 

best value among all alternatives that are considered. This section 

reviews this theory in the context of student choice models and then 

introduces the decision variables that influence the demand for nonresi

dent enrollment in public institutions of higher education. Subsequent 

sections in this chapter define the study population, the research and 

dependent variables, data sources, and the regression model used in the 

study. 

One-stage student choice models, such as the one proposed by Radner 

and Miller (1975), suggest that the high school graduate simultaneously 

chooses from among work, military, local community college, out-of-state 

university, and other options. Specifically, the prospective college 

student compares the monetary and nonmonetary costs of college attend

ance (e.g., tuition, travel time and expense, foregone income) against 

the benefits (e.g., increased lifetime income stream, aesthetic enrich

ment) and calculates the value of college attendance at each institu

tion. The same calculation is performed for all noncollege options 

- - -- - -----------------



(e.g., work, military) and the person selects the alternative with the 

highest net present value. l 
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The more popular two-stage models suggest that the student first 

decides whether to go to college and, if the answer is in the affirma

tive, the student then selects among the college options available 

(Weinschrott, 1977). Obviously, the student will not include all 

colleges in this process; by a process of self-selection the student 

will not consider colleges that he considers inferior, too expensive, or 

unlikely to admit him (Kohn, Manski, and Mundel, 1976). This two-stage 

model seems to be the most applicable one for the nonresident student: 

it seems likely that most students considering enrollment in 
schools outside their state of residence have previously 

_ reached the decision that they will attend college. Thus, 
their effective choice set includes alternative colleges, but 
not the alternative of nonattendance. (Morgan, 1983, p. 194) 

For this reason, it is this'two-stage student choice model which is 

applicable to the current study . 

. In summary, the postsecondary education attendance decision facing 

a high school graduate may be viewed as a two-step process. The first 

choice is the mutually exclusive options of going to college or not. 

The second choice, for those who decide to go to college, is to decide 

which institution to attend. At both steps the student calculates the 

costs and benefits of each alternative and selects the one that yields 

lIn addition to the investment model. there is also a consumption model of demand in which 
higher education services are valued for their own sake (e.g .• participation in collegiate social. 
intellectual. and athletic events). A model which includes both the investment and consumption 
approaches is the preferred procedure. but consumption effects are difficult to define and measure. 
Instead. the common approach is to include only the relevant investment costs and benefits. This is 
acceptable because most economists consider the effects of the consumption model to be consistent 
with. and less significant than, those of the investment model. 

-- -- -- ---.------------------------------
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the highest utility. The economic framework employed by the student in 

making these decisions is the human capital investment model. 

Economic theory and previous studies of nonresid2nt demand suggest 

that price, travel costs, cost of attendance at alternative institu

tions, institutional selectivity, and economic conditions in the home 

and destination states are the primary considerations for students 

deciding whether to attend college out-of-state. These influences, and 

their anticipated impact on nonresident student demand, are examined in 

the following pages. 

Price (nonresident student charges): One of the strongest tenets 

of price theory is that price has an inverse impact on demand. An 

integrated review of 25 student demand studies found this to be the case 

in every study examined (Leslie and Brinkman, 1987). A measure of price 

is a necessary regressor variable in any demand study and, in this 

study, the mandatory tuition and fees charged to nonresident students is 

the price variable. 

Travel costs (distance from home state to destination state): A 

second cost of out-of-state attendance is the time and money required to 

travel between the home state and college. This is a direct cost of 

college attendance and, like tuition, it is expected to have a negative 

impact on nonresident enrollment demand. 

For a student who lives near a state border with no state institu

tion nearby, commuting costs to an out-of-state school may be less than 

comparable costs to an in-state college. Similarly, out-of-state 

attendance may be less than daily commuting costs from the parent's home 

~------------"'--'-" -- - '.-. -- -._--
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to the regional or state university. However, these are rare instances 

and, more commonly, out-of-state attendance implies increased transpor

tation costs in proportion to the distance from the home state to the 

institution. 

Cost of attendance at alternative institutions: The two-stage 

student choice model asserts that after the decision is made to attend 

college, the student considers enrollment in a number of institutions, 

the out-of-state college or university being just one institution in the 

student's choice set. This substitution effect is difficult to assess 

because of the personalized nature of the institution selection process 

(Morgan, 1983). Despite this difficulty, clearly one alternative for a 

student attending an out-of~state public four-year institution is 

attendance at a similar institution in the home state. Accordingly, 

student charges at public four-year institutions in the student's home 

state should be included-in a nonresident demand study. The place-to

place study by McHugh and Morgan (1984) included such a variable, the 

results showed no relationship-between home state tuition and out-of

state attendance. 

Migration rate of the general population into the destination 

state: Population migration studies (Long, 1977) and student migration 

studies (Morgan, 1983; McHugh and Morgan, 1984) have shown that migra

tion patterns of students parallel those of nonstudents. The same 

climatic conditions (e.g., warm climate of the sunbelt states), economic 

incentives (e.g., declining opportunity in the industrial states), and 

locational preferences (e.g., "go west young man") that influence the 
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population as a whole also affect college-age persons in the same 

manner. The inclusion of a population migration variable captures a 

variety of environmental and locational preferences that are difficult 

to quantify, controls for general population migration, and avoids the 

problem of omitted variables. 

Authors of previous nonresident studies have recognized the value 

of this variable. Both Morgan (1983) and McHugh and Morgan (1984) 

included a general population net migration ratio to the destination 

state during a five-year period. The results in both studies showed a 

positive a'ssociation between student migration and migration of the 

population as a whole. 
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- Economic conditions in the destination state: If student migration 

patterns are similar to those of other migrants, one reason may be the 

lure of positive economic factors in the destination state. According 

to the human capital investment model, a migrant will be drawn to a 

state in which anticipated income is higher and employment is more 

certain. Although students may migrate principally to attend school, 

many become residents of the destination state upon graduation. Cleek 

(1969), for example, found a third of nonresident student graduates from 

Oklahoma colleges and universities intended to remain in the state. For 

many nonresident students, conside-ation of economic opportunity in the 

destination state almost surely enters the investment calculation. 

Accordingly, a measure of eX)9cted income and probability of employment 

in the destination state are included in the study. Both variables are 

expected to be positively correlated to nonresident enrollment demand. 
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Morgan included per capita income of the destination state in his 

1983 study and found no association of this variable with nonresident 

enrollment. In a follow-up study with McHugh, he found a positive 

relationship between destination-state per capita income and nonresident 

enrollment demand (McHugh and Morgan, 1984). 

Both the Morgan (1983) and McHugh and Morgan (1984) studies also 

included a destination state employment growth rate variable, and both 

studies reported a positive association with student migration. In the 

latter study, the positive relationship between freshmen migration and 

both economic pull variables--per capita income and employment growth-

led the authors to conclude "the economic climate in the destination 

state appears to be an important determinant of the level of student 

immigration" (McHugh and Morgan, 1984, p. 274). 

Economic conditions in the home state: A complementary explanatory 

variable is economic conditions in the home state. If positive economic 

circumstances in a destination state attract students to attend college, 

then low per capita income and reduced chance of employment should 

encourage students to leave a state. Hypothetically, this should result 

in a negative relationship between nonresident enrollment and economic 

conditions in the home state, according to the human capital model. A 

study of geographic mobility of the general population found this to be 

the case, "the higher a state's rate of unemployment, the greater the 

migration from the state" (Greenwood, 1969, p. 192). 

Nonresident demand studies generally have found results contrary to 

those predicted by the human capital model. In the only demand study 
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that focused on economic push variables, Tuckman (1970) found per capita 

income in the home state was positively associated with the gross 

student outmigration rate (i.e., as home state per capita income rises, 

outmigration increases). When a voluntary outmigration rate was used 

the relationship of per capita income to voluntary outmigration was 

found to be no different from what could be attributed to chance. 

The place-to-place study by McHugh and Morgan (1984), the only 
, 

study to include both economic push and pull variables, found no rela

tionship between employment growth in the home state and student migra

tion from the state. A positive coefficient for the home state per 

capita income variable corroborated Tuckman's finding that outmigration 

increases as per capita income rises. The authors attributed this 

result to the greater- capacity of wealthy individual s to pay the 

additional transportation costs and nonresident tuition to attend an 

out-of-state school. 

In summary, earlier nonresident demand studies have affirmed the 

importance of economic pull variables, but the impact of economic push 

variables is less clear. Specifically, the results of the home state 

income variable are contrary to what would be expected if only the 

relative economic conditions in the states were being measured. The 

human capital framework predicts a negative association between per 

capita income and migration from the state, because students should have 

some incentive to leave a poor state for better opportunity elsewhere. 

Instead, the coefficients in both relevant studies were positive. 

Apparently, what is being reflected in these results is the economic 

- - -- --------------------------_.--------
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capacity to migrate, rather than the economic incentive to leave the 

home state (McHugh and Morgan, 1984). These results are consistent with 

demand theory, but not the human capital investment model. 

Institutional Selectivity: An important consideration for the 

prospective student in selecting which college to attend is the expected 

value of the degree and the quality of the education offered by institu

tions in the choice set. Generally, the more prestigious the school, 

the greater the expected value of the degree and economic return to the 

student. This makes institutional quality an important determinant in 

the demand model. 

Maximizing institutional quality is not a straightforward decision 

process for the student. In addition to the usual constraints (e.g., 

price, distance) students must be accepted by the institution, which can 

be difficult in the face of differential admission standards for non

resident students. The process is also subject to self-selection, 

students with strong academic backgrounds generally will seek admission 

to highly selective out-of-state schools, especially if there is a lack 

of such schools in the home state. Other students--those with poor aca

demic backgrounds--are more likely to apply to less prestigious out-of

state colleges for reasons other than quality level of the institution. 

This is a function of the self-selection process whereby students apply 

to institutions with admission standards that match the student's 

ability (Fuller, Manski, and Wise, 1982). 

A second problem with student maximization of the quality variable 

is institutional control of the admission process. Any student may 
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apply to a highly selective school, but the institution is not obligated 

to grant admission. This is especially true for public institutions 

that discriminate against nonresident students by imposing higher 

admission standards for nonresidents. Differential admission standards 

are second only to differential tuition and fees as a popular policy for 

restricting nonresident enrollment (Chronister and Martin, 1975). 

In the only nonresident demand study that included institutional 

selectivity variables (McHugh and Morgan, 1984), the authors found the 

more selective the schools in the state, the less the student migration 

to the state (i.e., as average institutional selectivity rises, nonresi

dent enroilment decreases). In a separate specification of the model, 

the-authors used proportion of low selectivity schools and proportion of

high selectivity schools in the destination and home states as 

independent variables. The results showed both destination state 

coefficients to be positively associated with migration. McHugh and 

Morgan concluded 

migrants are found to be attracted both by the presence of 
high selectivity and low selectivity schools in the destina
tion state. These results ... suggest that migrants are a 
diverse group containing students seeking high prestige, and 
presumable high quality, schools as well as students with 
marginal educational backgrounds seeking institutions with low 
admiss'ion standards (p. 274). 

Because theirs was a state study, McHugh and Morgan used average 

and proportional measures of institutional selectivity by state. An 

institutional study would allow a more specific investigation of the 

selectivity question by examining prestigious institutions separately 

from other institutions. The data set for the current study is institu-
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tion specific, which will permit an examination of this question with a 

more precise specification of this variable. 

Study Population 

Unlike previous studies of nonresident student demand, the current 

study was a national institutional study. The study population was all 

public four-year colleges and universities in the contiguous United 

States except for professional and specialized schools (e.g., technical 

institutes, maritime academies, art colleges). Alaska and Hawaii were 

not included because of the distance from these states to all others. 

The study population was divided into three major classifications of 

public institutions, as defined by the National Center for Higher 

Education Management Systems (NCHEMS). Formal definitions of these 

institutional categories are provided in Chapter One; briefly, these 

classifications are: 

Doctoral-Granting Institutions (DOCT): These institutions 
have a significant level of activity in research and doctoral
level education, as indicated by the number of doctorates 
awarded (30 or more annually) and diversity of program 
offerings (doctoral degrees granted in three or more program 
areas). 

Comprehensive Universities (COMP): These institutions offer 
postbaccalaureate degree programs, but the number of doctoral 
graduates and breadth of programs are not equivalent to those 
offered by the Doctoral-Granting institutions. 

Baccalaureate Institutions (BACC): These institutions 
emphasize general undergraduate, baccalaureate education. 

The independent variables were estimated for each classification of 

institution and for all institutions combined. 

- - - --_._----------- ----------_.-------
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The principal data source for the study was a federally-sponsored 

survey of migration of first-time students (this survey will be dis

cussed later in this chapter). Although this survey is a mandatory 

survey, some institutions did not supply the data necessary fer this 

study. An examination of nonreporting instifutions revealed no clear 

pattern in characteristics relevant for the current study. Table 1 

lists the number of institutions included in the study population by 

institutional classification. 

Table 1 
Public Four-Year Colleges and Universities in the United States 

by Institutional Classification 

Institutional Total number Institutions Percent 
classification of institutions in study in study 

Doctoral 111 107 96.4% 

Comprehensive 258 225 87.2% 

Baccalaureate 115 103 89.6% 

All institutions 484 4352 89.9% 

Estimating price elasticity and student price response by institu-

tional classification has not been the focus of any previous nonresident 

demand study, but there is reason to believe that institutions do differ 

in these measures. A policy study by Carbone (1973) found that in the 

face of rising nonresident tuition at all state institutions, the 

smaller state colleges lost substantial nonresident enrollments while 

the larger research-oriented institutions continued to attract their 

2 Institutions not in the study include three from Alaska, three from Hawaii, and 43 
institutions for which no data were available. 
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market share of nonresident students. Carbone concluded "it appears 

that students seeking to attend a college or university in another state 

don't mind paying higher tuition if they can earn degrees from better 

known or more prestigious institutions. Thus the major public univer

sities continue to attract nonresidents but the state colleges do not" 

(p. 22). A study by the California Coordinating Council for Higher 

Education (1970) found similar results in a comparison of nonresident 

students in the University of California system and the California State 

University campuses. 

Research Variables 

The purpose of this study was to estimate the impact of changes in 

student ~harges on nonresident enrollment in American public four-year 

colleges and universities. To isolate this relationship, the research 

design must account for changes in institutional prices and nonresident 

enrollment, as well as other factors that could explain fluctuations in 

nonresident enrollment. The preceding discussion of the conceptual 

framework showed that in addition to price, other influences that might 

explain variations in nonresident enrollment demand include travel 

costs, cost of attendance at alternative institutions, economic condi

tions in the home and destination states, institutional selectivity, and 

the same environmental and locational preferences that also affect 

general population migration. The research method employed in the study 

held constant shifts in demand due to these extraneous variables, 

allowing an estimate of the impact of price on enrollment. This section 

introduces the independent variables used in the study. 

- "- -" --.. ---------------



The human capital framework and previous studies of nonresident 

demand suggest that enrollment demand is determined by the following 

function: 

NRES/RES = f(NRTF, OIST, HMRTF, NETMIGR, ONINC, HMINC, 

NRES/RES 

NRTF 

OIST 

HMRTF = 

-NETMIGR = 

ONINC 

HMINC 

DNEMP 

HMEMP 

SEL 

= 

= 

ONEMP, HMEMP, SEL) where: 

number of nonresident freshmen enrolled 
number of resident freshmen enrolled 

price (nonresident student charges at destination 
institution) 

travel costs (distance from the home state to the 
destination state) 

price at alternative institutions (average resident 
tuition and fees in the home state) 

migration rate of the general population into the 
county of the destination institution 

per capita income in the destination state 

per capita income in the home state 

employment rate in the destination state 

employment rate in the home state 

selectivity of the institution 
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Price (nonresident student charges): The key independent variable 

was price .. In this study, the price variable was the mandatory student 

charge, principally registration fees and nonresident tuition, assessed 

nonresident freshmen by each institution in the study in Fall 1986. The 

terms price, student charges, tuition, and tuition and fees are used 

interchangeably in this study to refer to this variable. 

---. ---_._-_ ... - .. - ._ .. __ .. -- .-.~--~-------- ._-----
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In a double logarithmic functional form of the demand equation, the 

coefficient of the price variable is the measure of price elasticity of 

demand. Price elasticity "is an economic term for the relative respon

siveness of the quantity of education demanded in response to a change 

in price of education .... If q is the amount of education demanded at 

price p, then a change in priceAp would produce a change in quantity 

demanded, Aq, and the price elasticity of demand would be: price 

elasticity = (-Aq/q)/(Ap/p)" (Jackson and Weathersby, 1975, p. 626). As 

this formula shows, price elasticity is the percentage change in enroll

ment that results from a certain percentage change in price. The 

negative sign in the formula reflects the assumption that there is an 

inverse relationship between price and demand. The magnitude of the 

price elasticity value determines the impact on enrollment and tuition 

revenue from a change in tuition, as shown in Table 2. 

Table 2 
Relationship of the Price Elasticity Coefficient 

to Changes in Enrollment and Tuition Revenue 

When the magni
tude of price 
elasticitY is 
greater than 1 

equal to 1 

1 ess than 1 

An increase in 
tuition leads to 
Enrollmt Revenue 
decrease decrease 

decrease constant 

decrease increase 

A decrease in 
tuition leads to 
Enrollmt Revenue 
increase increase 

increase constant 

increase decrease 

This demand 
is call ed 
elastic 

unitary 

inelastic 

Sources: Funk (1972, p. 130) and Chisholm and Cohen (1982, p. 5) 

For any given study, if the elasticity coefficient and certain 

other parameters (e.g., price used to compute the coefficient) are 

known, the elasticity can be used to calculate the student price 
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response coefficient (SPRC). The distinction between these two measures 

of demand is an important one; price elasticity is expressed as a 

percentage change in enrollment for each percentage point change in 

price, and the SPRC is the percentage change in enrollment for each 

fixed dollar change in price (Chisholm and Cohen, 1982). The price 

response coefficient does not indicate the impact of a tuition change on 

total revenue, as does elasticity, but the SPRC is the preferred measure 

in review studies that standardize the results of numerous demand 

studies (e.g., Jackson and Weathersby, 1975; Leslie and Brinkman, 1987). 

Conversion of an elasticity to a SPRC is a fairly straightforward 

process for a single study. Given the base price (P) and incremental 

pri~e change upon which the elasticity is based (AP), then the following 

formula can be used to convert an elasticity coefficient (e) to a 

student price response coefficient (n) with a $100 fixed change in price 

(Leslie and Brinkman, 1988): 

€ x AP x $100 = n 
P AP 

In summary, if a logarithmic form of the demand equation is used, 

the coefficient of the price variable is the price elasticity. Then, 

with knowledge of the price parameters used to calculate the elasticity, 

a price response coefficient can be calculated. 

No single data source contains nonresident tuition data for the 

universe of institutions included in this study. Instead, the tuition 

data came from the following sources, listed in priority order (i.e., if 

two sources disagree, the fee in the preceding source was used). 

- -_._-------



The data sources for the tuition data are as follows: 

1. Student Charges at Public Institutions: Annual Survey 1987-88 

(Ludwig and Wassan, 1987) and Student Charges at Public Institu

tions: Annual Survey 1986-87 and (Ludwig and Stockton, 1986). 
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This national survey by the American Association of State Colleges 

and Universities (AASCU) and National Association of State Univer

sities and Land-Grant Colleges (NASULGC) is regarded to be the most 

reliable and comprehensive tuition survey of public four-year 

colleges and universities. Both reports contain tuition data for 

Fall 1986, but the data in the 1987-88 report are considered to be 

more complete and more accurate than the 1986-87 report. As a 

- result, the 1987-88 report was used as the principal source and the 

earlier report was used only when data were unavailable in the 

1987-88 report. The AASCU/NASULGC survey data from these two 

reports provided nonresident tuition data for 417 (95.9 percent) of 

the 435 institutions included in the study. 

2. Tuition and Fees in Public Higher Education in the West: 1986-87 

(Western Interstate Commission for Higher Education, 1987). This 

survey includes tuition rates for all public higher education 

institutions in thirteen western states. Tuition data for three 

institutions in the study were provided by the WICHE survey. 

3. College Board survey of tuition and fees ("1986-87 Tuition and Fees 

at 2800 Colleges and Universities," 1986). These data are based on 

institutional surveys completed during July 1986. Tuition data for 

fifteen (3.5 percent) institutions were provided by this source. 

~--~------- --_ .. - ... - .- --



58 

The nonresident tuition and fees data for each institution in the study 

are shown as NRTF in Table A-I in the Appendix. 

Distance from home state to destination state: The direct line 

distance from a student's home state to the institution is a measure of 

transportation costs for the nonresident student. Travel costs are, in 

most instances, second only to tuition as a direct cost of out-of-state 

attendance and this variable is a measure of this cost. Because there 

was no single, readily-available estimate of home-state-to-institution 

distance for each college or university, the following paragraphs 

introduce a weighting procedure used to calculate this variable. 

For some variables in the study there was a single value that could 

be ~ssigned to each institution. For example, each institution has one 

and only one tuition and fees charge for nonresident freshmen. 

Similarly, there"was a single destination-state per-capita-income number 

for each institution. For other variables, however, no readily avail

a.b 1 e fi gure was app 1 icab 1 e.. Travel costs, for example, vary accord i ng 

to the home states of the nonresident freshmen (e.g., travel costs are 

higher if a California institution receives most of its nonresident 

freshmen from the midwest, rather than from other western states). To 

determine the travel distance assigned to each institution, a weighting 

procedure--described below--was devised that calculates the average 

distance traveled by the typical nonresident freshmen from his/her home 

state to the destination state. The same weighting procedure was used 

to estimate other independent variables, principally the per capita 

income and employment rate of the home states. 
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To calculate the average distance travelled required two inputs, 

the distribution of nonresident freshmen at each institution according 

to their home state of residence, and the direct line distance between 

the destination state and each of the home states. The distribution of 

freshmen was available in the enrollment file used to calculate the 

dependent variable (see following section). The distance from each 

destination state to all other states was calculated by a computer 

program that uses the latitude and longitude of the approximate geo

graphical center of both states (Espenshade and Morrison, 1986) to 

compute the direct line distance between states (e.g., the distance from 

Arizona to Illinois was calculated to be 1,314 miles). This direct line 

distance was multiplied by the number of nonresident freshmen attending 

the institution from each state (e.g., in Fall 1986 147 freshmen from 

Illinois attended the University of Arizona, so the total distance 

traveled from that state to Arizona was 193,158 miles). These state 

travel distances were summed for all states (e.g., the total Illinois 

miles are added to the total from Alabama, Alaska, etc.). Finally, this 

grand sum was divided by the total number of nonresident freshmen 

attending the institution, the result being a weighted average of the 

direct line distance traveled by a typical nonresident freshmen 

attending each institution in the study. These average direct line 

distances for each institution are shown as DIST in Table A-I in the 

Appendix. 

Cost of attendance at alternative institutions: It is difficult, 

if not impossible, to identify a variable which fully captures the 

------------ ---- --" - .--- -- -.-----
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substitution effect. Each student uses a different institutional set in 

deciding which college or university to attend, and the personalized 

nature of these sets makes generalizations difficult. One approach 

which is satisfactory for the current study is to consider all public 

four-year institutions in the student's home state as alternative 

institutions, as was done by McHugh and Morgan (1984). 

Because nonresidents come from a number of states, it was necessary 

to calculate an average home-state resident tuition charge for each 

institution in the study, similar to the process used with transpor

tation costs. Specifically, average resident tuition charges at all 

public four-year institutions in a state were calculated for each of the 

fif~y states. The distribution of freshmen by home state was multiplied 

by these average tuition charges, and the calculation proceeded in a 

manner identical to that for transportation costs, as described above. 

The result was the average resident tuition charge in the home state of 

the typical nonresident freshmen at each institution in the study. The 

home state tuition charge for each institution in the' study is shown as 

HMRTF in Table A-I in the Appendix. 

Migration rate of general population: In this study the migration 

rate of the general population was expressed as a 1980 to 1986 net 

migration ratio for the county in which the institution is located. The 

1980 to 1986 net migration of individuals into and out of the county was 

divided by the 1980 population of the county to generate a ratio that 

measured net migration during this period. This ratio was converted to 

an index by adding 1.00 to each ratio so that NETMIGR was computed as 
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This procedure insured the variable always would be a positive number, a 

necessary condition of the form of the equation being estimated. Thus a 

county that experienced 'a zero net change in migration was assigned a 

value of 1.00, a county that experienced growth due to migration calcu

lated an index greater than 1.00, and a county with a migration loss 

during this period calculated a value less than 1.00. The migration 

rate index for each institution in the study is shown as NETMIGR in 

Table A-I in the Appendix. 

The source of the migration data was "Population Estimates by 

County with Components of Change,1I a computer tape file published in 

County and City Data Book: 1988 (Bureau of the Census, 1988a). 

Per capita income in the destination state: One measure of the 

economic attractiveness of a state for students who intend to remain in 

the state after graduation is the per capita income of the area to which 

the student is migrating. Annual 1985 per capita income of the county 

in which the institution is located was used as this independent vari

able. The data source was the Bureau of the Census (1988b) regional 

Current Population Reports, Series P-26. The destination state per 

capita income assigned to each institution is shown as DNINC in Table 

A-I in the Appendix. 

Employment rate in the destination state: While per capita income 

measures potential compensation in a destination state, the employment 

rate measures the likelihood of obtaining such compensation and, as 
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such, is an important factor in student migration decisions. In the 

current study, this variable was the 1986 employment rate for the state 

in which the institution is located. The data source for these employ

ment rates for each state was the Bureau of labor Statistics (1987) 

report Geographic Profile of Employment and Unemployment, 1986. The 

destination state employment rate assigned to each institution in the 

study is shown as DNEMP in Table A-I in the Appendix. 

Per capita income in the home state: As discussed earlier, the 

inclusion of a home-state per-capita-income variable in previous non

resident demand studies produced results that were contrary to that 

expected by human capital theory. While the human capital framework 

suggests a negative relationship between migration and wealth in the 

home state, the demand studies have found a positive association. In 

retrospect, this is understandable because residents of wealthier states 

are better able to finance the higher costs of out-of-state attendance. 

That is, out-of-state enrollment in institutions of higher education 

appears to be a normal good (i.e., the quantity purchased increases with 

income). 

As was the case with transportation costs, there was no single, 

readily available figure that could be used as the home state per capita 

income variable for each institution. The procedure used to calculate 

average travel distance was used for this variable as well. In this 

case, the distribution of freshmen by home state was multiplied by the 

1985 per capita income of each home state to produce a total per capita 

income sum by state. These sums for each state were totaled and divided 
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by the number of nonresident freshmen to compute a weighted average home 

state per capita income for each institution (i.e., an institution that 

attracts students from wealthier states will have a higher value than an 

institution that attracts students from poorer states). The home state 

per capita income for each institution in the study is shown as HMINC in 

Table A-I in the Appendix. 

The data source for this variable was the same as the destination 

state income variable, the Bureau of the Census (1988b) regional Current 

Population Reports, Series P-26. 

Employment rate in the home state: The other home state economic 

variable of interest was the employment rate. As with home state per 

capita income, a weighting procedure was used to compute a weighted 

average home state employment rate value for each institution. The 

employment rate for each home state was the annual 1986 figure from the 

Bureau of Labor Statistics (1987) report Geographic Profile of Employ

ment and Unemployment, 1986. The home state employment rate for each 

institution is shown as HMEMP in Table A-I in the Appendix. 

Institutional Selectivity: Institutional quality is an elusive 

variable that is difficult to quantify. Although there is no widespread 

agreement as to what defines institutional quality, one indicator is the 

tested ability level of students who enroll (Astin, 1982). Students who 

score high on standardized tests will tend to self-select into schools 

that require a high level of academic ability, and presumably offer an 

instructional program of sufficient quality to intellectually challenge 

these students. Similarly, less qualified students will tend to seek 
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enrollment in less selective schools. Institutional selectivity, as 

measured by freshmen test scores, is not a complete measure of institu

tional quality, but it is a satisfactory indicator for this study. 

Periodically, the Higher Education Research Institute {HERI} at the 

University of California-Los Angeles calculates a selectivity measure 

for all American colleges and universities. This measure is based on 

the mean scores of entering freshmen on the verbal and mathematical 

sections of the Scholastic Aptitude Test (SAT) or the SAT equivalents on 

the American College Test (ACT). Selectivity data for entering freshmen 

in Fall 1983 were obtained from HERI and used as the measure of institu

tional selectivity in the current investigation. The selectivity score 

for-each institution in the study is shown as SEL in Table A-I in the 

Appendix. 

Dependent Variable 

A common form of the dependent variable in student demand studies 

is a ratio of enrolled students to a population of potential students. 

Campbell and Siegel used such an "enrollment ratio" in their initial 

student demand study (Campbell and Siegel, 1967). Chisholm and Cohen 

(1982) describe this ratio as a "participation rate" and found this 

rat i 0 to be' used often in demand studies. 

A problem with using this form of the dependent variable in non

resident demand studies is specification of the denominator, the eligi

ble student population. In a national demand study, such as Campbell 

and Siegel's, the student population of interest is all students, so the 

national 18-24 year old population can be used as the eligible popula-

----- -.- -- -- ---_._----------------------
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tion. Similarly, in most state level studies of demand the focus is on 

the resident student population,' so recent high school graduates, or an 

equivalent population, is an acceptable denominator in the participation 

ratio. However, the emphasis of a nonresident demand study is to 

discover why students are attracted to a particular state or institu

tion. In this case the potential student population is all students who 

attended college in the 49 states other than the home state. 

Intuitively, this specification fails to describe the participation rate 

in a nonresident demand study such as the current study. 

The early nonresident demand studies were studies of individual 

states, which allowed both Tuckman (1980) and Workman (1978) to define 

eli~ible students as the number of state residents enrolled in college 

in the year being studied. For example, Tuckman studied the reasons why 

students emigrate from a state, so he used an outmigration ~atio (i.e., 

the proportion of students from a state who attend college outside the 

state). The denominator in the ratio was the number of first-time 

students from the state who attended college anywhere. Workman's study 

was an institutional study in which he measured the attractiveness of 

Utah State University to nonresident students from eight contiguous 

states. The denominator of the participation rate in this study was the 

number of residents of each state enrolled in college anywhere (the 

numerator was the number of students from that state enrolled in USU). 

Summarily, because of the nature of the question being addressed, 

the first two nonresident demand studies were able to define the depend

ent variable in a manner similar to that commonly used in demand 
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studies. A final note of interest is that both of these studies used 

students actually enrolled, rather than recent high school graduates or 

some similar and broader definition of potential students. This specif

ication acknowledges the applicability of the two-stage student choice 

model for nonresident demand studies. Specifically, nonresident stu

dents are viewed as first deciding to attend college, so the options for 

the prospective nonresident attendance is among alternative institu

tions, in the home state or elsewhere. 

The more recent studies of student migration, Morgan (1983) and 

McHugh and Morgan (1984) examined the characteristics of the state to 

which students migrated, rather than the number of outmigrating students 

and-the characteristics of the home state. Accordingly, it was neces

sary to use a dependent variable that measured the attractiveness of a 

state to prospective nonresident students. Morgan used as his dependent 

variable "the ratio of the number of nonre~ident students in a state's 

public colleges and universities to the number of resident 'students at 

these institutions" (p. 188). Both the traditional specification of the 

dependent variable (i.e., actual enrolled/eligible to enroll) and 

Morgan's specification (i.e., nonresidents enrolled/residents enrolled) 

are measures of attendance likelihood, the former for all students and 

the latter for nonresident students. 

The specification of the dependent variable in this study follows 

the definition used by Morgan. The dependent variable was defined as: 

NRES/RES = 
number of nonresident freshmen enrolled 

number of resident freshmen enrolled 
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The denominator is the number of first-time freshmen attending the 

institution from the state in which the institution is located and the 

numerator is the equivalent sum for all other states. This specifica

tion expresses a dichotomous dependent variable as odds--the ratio of 

two probabilities--and follows the cumulative logistic probability 

function when one takes the log of the ratio (Pindyck and Rubinfeld, 

1981). In this instance the ratio is the probability a freshmen 

selected at random is a nonresident student to the probability the 

freshmen is a resident student. To show this is true: 

if 

theR 

PRES = the probability of being a resident freshmen and 

PNRES = the probability of being a nonresident freshmen; 
RES NRES 

PRES = NRES + RES and PNRES NRES + RES 
If these probabilities are expressed as odds 

NRES 
NRES + RES 

RES 
NRES + RES 

NRES 
= RES 

the result is the dependent variable used in this study. The value of 

the logistic specification is in forecasting--predictions from the 

logistic function will always fall in the (O,1) interval, which is not 

true for other probability models (Pindyck and Rubinfeld, 1981). 

The dependent variable for each institution in the study is shown 

as NRES/RES in Table A-I in the Appendix. 
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In summary, usually demand studies define participation rate as a 

ratio of students enrolled to eligible students. Because of the nature 

of nonresident demand studies such as the current study, it is sometimes 
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necessary to define this rate differently--as a ratio of probabilities 

of nonresident enrollment to resident enrollment. The use of actual 
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student enrollment, rather than a measure of potential or eligible 

enrollments, is consistent with the application of the two-stage student 

choice model in nonresident demand studies. 

Data Source 

The data source for the dependent variable is the biennial survey 

Residence of First-Time Students conducted by the U.S. Department of 

Education Center for Education Statistics. This survey asks all 

colleges and universities in the United States to report the number of 

first-time students, both full~time and part-time, from all fifty 

states, District of Columbia, U.S. territories, and foreign countries. 

The survey collects these data by state and student level (e.g., fresh

men, first-professional, graduate). The data used in the current study 

are freshmen data from the Fall 1986 survey. 

Regression Model 

Recall that the demand function was specified earlier as: 

NRESjRES = f(NRTF, D1ST, HMRTF, NETM1GR, DN1NC, HM1NC, 

NRESjRES 

NRTF 

D1ST = 

HMRTF 

DNEMP, HMEMP, SEL) where: 

number of nonresident freshmen enrolled 
number of resident freshmen enrolled 

price (nonresident student charges at destination 
institution) 

travel costs (distance from the home state to the 
destination state) 

price at alternative institutions (average resident 
tuition and fees in the home state) 
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NETMIGR 

DNINC 

HMINC 

DNEMP 

HMEMP 

SEl 

= 

= 

= 

migration rate of the general population into the 
county of the destination institution 

per capita income in the destination state 

per capita income in the home state 

employment rate in the destination state 

employment rate in the home state 

selectivity of the institution 
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The estimating equation used in this study utilized a double-log 

functional form in which logarithms were taken of the dependent variable 

and all independent variables. If this functional form is used, the 

coefficlents of the independent variables may be interpreted as demand 

elasticities. The equation being estimated becomes: 

1 n (NRES/RES) = Bo + Bll nNRTF + B21 nDIST + B31 nHMRTF + • • • +391 nSEl 

where all variables are defined as above. This equation was estimated 

for each 'institutional classification and for all institutions combined . 
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Chapter 4 

RESULTS 

Summary Statistics 
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Institutional data from the sources listed in Chapter Three were 

collected and entered into an electronic spreadsheet program. Each data 

element was examined to verify the accuracy, validity, and completeness 

of the data. Where necessary, these data were indexed or otherwise 

transformed into the form required for the regression analysis. A copy 

of this spreadsheet is shown in Table A-I in the Appendix. This table 

shows the dependent and independent variables for each institution in 

the study. Occasionally state data are of interest in the following 

disGUssion of the results; state summary data for each of the variables 

in the study are presented in Table A-2 in the Appendix. 

Table 3 on the following page presents summary statistics for each 

of the institutional classifications and for the population as a whole. 

Of the 435 institutions included in the study, slightly over half (52 

percent) were comprehensive institutions. The balance of institutions 

were almost evenly divided between the doctoral (25 percent) and 

baccalaureate (24 percent) classifications. 

The mean of the dependent variable for the population as a whole 

was 0.18; that is, in the average public four-year institution, the 

nonresident first-time freshmen class was 18 percent of the equivalent 

resident freshmen population (i.e., for every 100 resident freshmen 

enrolled, 18 nonresident freshmen were enrolled). As expected, this 

ratio was highest in the doctoral institutions (25 percent). However, 

.. -- .. -- .... --.-. -_.- .---_.~-----------_._-_.-._,,_. 



Table 3 
Summary Statistics of Regression Variables 

for Nonresident Enrollment Demand Study 
by Institutional Classification 

DOCT CaMP BACC 
Population Size 
# of institutions 107 225 103 
% of institutions 24.6% 51.7% 23.7% 

Dependent Variable (Nonresidents/Residents) 
Mean value 0.25 0.14 0.20 
Standard deviation 0.28 0.19 0.28 
Maximum value 1.56 1.30 1.40 
Minimum value 0.01 0.01 0.01 

Nonresident Tuition and Fees 
Mean value $4,322 $3,382 $3,125 
Standard deviation 1,169 845 1,116 
Maximum value 8,568 5,428 7,0~5 
Minimum value 2,442 1,188 1,400 

Other Independent Variables (mean values) 
Resident T&F $1,608 $1,262 $1,370 
Travel distance 626 613 469 
Home state T&F $1,465 $1,463 $1 ,473 
Migration index 1.02 1.01 0.99 
Dest state income $10,404 $10,631 $9,926 
Home state income $11 ,049 $11,000 $10,963 
Dest state employmt 92.8% 92.9% 92.8% 
Home state employmt 93.2% 93.2% 93.3% 
Selectivity 984 873 819 
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ALL 

435 
100.0% 

0.18 
0.24 
1.56 
0.01 

$3,553 
1,095 
8,568 
1,188 

$1,373 
582 

$1,466 
1.01 

$10,408 
$11,003 

92.8% 
93.2% 
887 

the higher ratio at the baccalaureate institutions (20 percent), in 

comparison to the comprehensive schools (14 percent), was unexpected. A 

review of institutions in each of these classifications revealed that a 

large number of regional institutions (e.g., Central, Eastern, Southern 

and Western Connecticut Universities; SUNY college system) were included 

in the comprehensive university classification. These regional institu

tions would be expected to recruit heavily within their state and local 
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area, but not nationally. On the other hand, the baccalaureate college 

classification contains a number of institutions with an institutional 

reputation that extends beyond state boundaries (e.g., Grambling State 

University) or possess a specialized mission that requires out-of-state 

recruitment to maintain enrollment levels (e.g., Virginia Military 

Institute). The comprehensive institution group had the smallest 

standard deviation of all groups, indicating a tighter distribution of 

these enrollment ratios around the group mean. 

In a very few institutions, the number of nonresidents enrolled 

exceed the number of resident freshmen enrolled (i.e., the dependent 

variable exceeds 1.00). For the most part, these institutions are 

loc~ted in the Northeast region of the country where travel distances 

are small and resident fees are among the highest in the nation (see 

Table A-2 in the Appendix). These factors reduce the net costs of cut

of-state attendance and encourages regional migration. 

For nonresident tuition and fees at the destination institution a 

full range of summary statistics is shown in Table 3. For the other 

independent variables only the mean values are shown. As expected, the 

average nonresident student charge decreases from doctoral to baccalau

reate institutions. Nonresident tuition shows the least variance at the 

comprehensive institutions, as evident by the narrower range of student 

charges and the smaller standard deviation. 

The means of the other independent variables generally conformed to 

expectations. The home state variables show very little variation 

across institutional classification. This can be attributed to the 
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weighting procedure used to produce these variables--average state cata 

were weighted according to the number of nonresident freshmen attending 

the institution. Although there is considerable diversity in these 

variables among institutions, the group means do not reflect these 

differences. 

Regression Model 

After several iterations of the data using numerous variations of 

the model proposed in Chapter Three, the following model was found to be 

satisfactory for estimating nonresident enrollment demand: 

NRES/RES = f(NRTF/RTF, DIST, HMRTF, NETMIGR, DNINC, HMINC, 

NRES/RES 

NRTF/RTF 

DIST 

HMRTF 

NETMIGR = 

DNINC = 

HMINC = 

DNEMP 

HMEMP = 

SEL 

DNEMP, HMEMP, SEL) where: 

number of nonresident freshmen enrolled 
number of resident freshmen enrolled 

nonresident tuition and fee premium (nonresident 
tuition and fees / resident tuition and fees) 

travel costs (distance from the home state to the 
destination state) 

price at alternative institutions (average resident 
tuition and fees in the home state) 

migration rate of the general population into the 
county of the destination institution 

per capita income in the destination state 

per capita income in the home state 

employment rate in the destination state 

employment rate in the home state 

selectivity of the institution 
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This model is identical to the demand function proposed in Chapter 

Three except the price variable has changed slightly. The price 

variable in the original model (nonresident tuition and fees or NRTF) 

has been replaced by a ratio of nonresident tuition and fee charges in 

the destination institution to the resident student charges in the same 

institution (NRTF/RTF). This change yielded more meaningful price 

variable coefficients. A more detailed examination of this ratio and 

it's interpretation is presented in the discussion of the price variable 

in the following section. 

Regression Model Results 

The regression model was used to estimate coefficients for each 

cla£sification (i.e., doctoral, comprehensive, and baccalaureate 

institutions) and for all institutions combined. The regression 

equations were estimated in doubla-log form utilizing ordinary least 

squares procedures. These results are presented in Table 4a. 

The use of ordinary least squares procedures in a logit model with 

grouped data may cause heteroscedasticity of the disturbance terms 

(Pindyck and Rubinfeld, 1981). A weighted least squares model was used 

to correct for the possibility of heteroscedasticity and these results 

are shown in Table 4b. Specifically, the results shown in Table 4b were 

calculated by multiplying each observation by 1/~ where 
1 

Vi = n; TOTAL; TOTAL; (1) 
rj(nj - r i ) RESj(TOTAl i - RES j) RES i x NRES i 

However~ this correction is not strictly appropriate when the explan-

atory variable is continuous (Pindyck and Rubinfeld, 1981), as is the 

case in the current study. Because of this uncer~ainty, the results 
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from both the ordinary least squares and weighted least squares proce

dures are reported in Tables 4a and 4b, respectively. 
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Comparison of Tables 4a and 4b reveals there are few differences 

for the DOCT, COMP, and ALL institutional groups. Most discrepancies 

between the ordinary and weighted least squares are in the baccalaureate 

colleges, in which there are a number of changes in sign and levels of 

significance. 

The discussion of results in the following pages uses the ordinary 

least square results reported in Table 4a. Occasionally the discussion 

will consider the weighted least square results in Table 4b, but the 

principal findings of the study are as reported in Table 4a. 

- The nonresident enrollment demand function for the study population 

as a whole was estimated to be 
NRES NRTF 

1n RES = -5.29 - 0.601n RTF - 0.10 lnDIST + O.06lnHMRTF + 

Price Variable 

3.291nNETMIGR - 4.99lnDNINC + 3.02lnHMINC + 

0.20lnDNEMP - O.OllnHMEMP + 0.451nSEL + € 

The independent variable of most interest is the price variable, 

the ratio of nonresident tuition and fees to resident tuition and fees 

(NRTF/RTF) at the destination institution. This specification of the 

price variable differs from the NRTF (nonresident tuition and fees) 

specification proposed in Chapter Three. Attempts to use lnNRTF as the 

price variable failed to yield a negative price coefficient, an indica

tion that, when measured directly, nonresident tuition does not have a 

critical impact on the decision to migrate. The transformation of the 

.... -- '. _. -.. . - - '- . - -_.---------------



Table 4a 
Ordinary Least Squares Regression Results 
for Nonresident Enrollment Demand Study 

Intercept -10.10 17.86* -21.77 
(16.55) (10.12) (19.27) 

Nonresident tuition -0.56 -0.26 -1.001 

premium (NRTF/RTF) (0.54) (0.24) 

Distance -0.20 -0.25 0.32 
(0 . 28) ( 0 . 17) ( 0 .31) 

Home State T&F -0.23 -0.28 1.75* 
(0.94) (0.62) (1.06) 

Net Migration 3.38** 0.64 7.37*** 
(1.69) (1.28) (2.90) 

Des.Lination State -5.88*** -4.85*** -4.27*** 
Per Capita Income (1.10) (0.85) (1.30) 

Home State Per 3.76 2.85** 3.00 
Capita Income (2.70) (1.36) (2.50) 

Destination State 0.24*** 0.22*** 0.23*** 
Employment Rate (0.08) (0.06) (0.08) 

Home State -0.14 0.08 -0.01 
Employment Rate (0.20) (0.10) (0.19) 

Institutional 3.24*** -3.92*** -0.61 
Selectivity (1.22) (0.80) (1.21) 

R2 0.33 0.30 0.26 

ALL 

-5.29 
(8.08) 

-0.60*** 
(0.20) 

-0.10 
(0.14) 

0.06 
(0.50) 

3.29*** 
(1. 02) 

-4.99*** 
(0.62) 

3.02*** 
(1.13 ) 

0.20*** 
(0.04) 

-0.01 
(0.08) 

0.45 
(0.52) 

0.21 
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lConstrained to -1.00. The initial regression results showed the price 
coefficient for the baccalaureate institutions to be -1.05 and not 
significantly diffe~~nt from -1.00. The model was reestimated subject 
to the restriction that the coefficient of In(NRTF/RTF) = -1.00. The 
BACC results shown above are taken from this reestimated model. 

*** significant at 1% level 
** significant at 5% level 
* significant at 10% level 

standard errors are shown in parentheses 

- - - --.. _---------- --
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Table 4b 
Weighted Least Squares Regression Results 
for Nonresident Enrollment Demand Study 

DOCT COMP BACC ALL 

Intercept -31.14** 11.44 -13.40 -15.22** 
(14.76) (8.78) 11A nA\ 

\.l"T.;1"T/ (7.04) 

Nonresident tuition -0.54 -0.50*** -0.48 -0.45*** 
premium (NRTF/RTF) (0.45) (0.17) (0.35) (0.18) 

Distance -0.22 -0.14 -0.51* -0.17 
(0.24) (0.14) (0.27) (0.12) 

Home State T&F -0.02 0.35 -0.51 -0.06 
(0.81) (0.53) (0.84) (0.42) 

Net Migration 2.94* 0.20 4.64- 1.99** 
(1.55) (1. 06) (2.08) (0.82) 

Des-i-inatior:J State -3.78*** -2.48*** 0.52 -2.54*** 
Per Capita Income (0.98) (0.60) (1. 07) (0.49) 

Home State Per 4.47* 0.12 0.90 2.03** 
Capita Income (2.44) (1.14 ) (1. 79) (1. 04) 

Destination State 0.10 0.12*** -0.02 0.08*** 
Employment Rate (0. 07) (0.04) (0.06) (0.03) 

Home State -0.11 0.25*** 0.16 0.05 
Employment Rate (0.16) (0.09) (0.13) (0.07) 

Institutional 3.71*** -4.01*** -1.00 1.15*** 
Selectivity ( 1.08) (0.56) (0.84) (0.37) 

R2 0.28 0.32 0.22 0.15 

*** significant at 1% level 
** significant at 5% level 
* significant at 10% level 

standard errors are shown in parentheses 
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price variable into lnNRTF did establish the expected inverse relation
RTF 

ship between price and nonresident enrollment. This suggests that the 

level of nonresident tuition and fees does matter when viewed in 

relation to the resident student charges at the destination institution. 

Whi 1 e the 1 n NR~T: vari abl e is not as easy to interpret as the 1 nNRTF 

variable, it is compatible with the expression of the dependent variable 
NRES NRES 

as ln RES. Specifically, just as the ln RES dependent vatiable 

expresses the ratio of nonresident freshmen to resident freshmen, so the 

price variable now reflects the ratio of student charges paid by the 

nonresident to the fees paid by the resident student. The lnNR~T: 

variable can be viewed as the premium or extra charge nonresidents pay 

to attend the destination institution. The dependent variable for all 

institutions in the study is shown as NRTF/RTF in Table A-I in the 

Appendix. 

For all institutional classifications and for all institutions 

combined, the price variable had the expected negative sign indicating a 

inverse relationship between price and quantity demanded. However, in 

only two instances, baccalaureate colleges and all institutions com

bined, were the coefficients significantly different from zero. Because 

the model was estimated using a double-log specification these coeffi

cients can be interpreted directly as elasticities of demand. 

Earlier, price elasticity was defined as the percentage change in 

quantity demanded that results from a percentage change in price or 
%I1Q 

€ = %I1P • (2) 
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Multiplying by %AP eliminates the ratio and expresses elasticity in a 

more useful form: %AQ = € x %AP. Substitution of the quantity and 

price variables used in the regression model generates the following 

expression of elasticity for this study: 
NRES NRTF 

roA RES = € x %A RTF • 
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(3) 

To isolate the impact of a change in nonresident tuition and fees 

on nonresident enrollment, assume there is no change in resident enroll

ment and resident tuition and fees between any yeart and yeart+l (i.e., 

RESt = RES t +1 and RTF t = RTF t+d . Equation (3) above can be expanded as 

follows 
A NRES A NRTF 

RES RTF ---=€x---
NRESt NRTFt 
RESt RTFt 

NRESt NRESt+1 NRTF t _ NRTF t+l 
RESt RESt+1 RTFt RTFt+1 = € X 

NRESt NRTFt 
RESt RTFt 

Given RESt = RESt+1 and RTFt = RTFt+l' then (5) reduces to 

NRESt - NRESt+J = 

NRESt 

which is equivalent to 

NRTF t - NRTF t+J 
€ x NRTF 

t 

%ANRES = € x %ANRTF 

for ARES = ARTF = o. 

(4) 

(5) 

(6) 

(7) 

As shown in Table 4a, the price elasticity of demand for the study 

population as a whole was -0.60. The impact of this elasticity on 

--' ----.... -- .... --.... -'- .--.-.-•.. --~---.,---------.--~- .. 
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demand can be illustrated by reference to the mean values for all 

institutions: nonresident tuition and fees equal $3,553, nonresident 

enrollment is 197, and assume no change in resident enrollment and 

tuition and fees during the one-year period of this example. If 

nonresident tuition were increased by ten percent so that NRTF increases 

to $3,908, then by substitution 

%ANRES = -0.60 x 0.10 = -0.06 (8) 

or a six percent decrease in nonresident enrollment with a ten percent 

increase in nonresident student charges. The nonresident enrollment at 

this average public four-year institution will decrease from 197 to 185 

(i.e., 197 x 0.94 = 185). The absolute value of this eiasticity of 

demand is less than 1.00, which indicates that although enrollment would 

decline, total nonresident tuition revenue would still increase from 

$699,941 (i.e., $3,553 x 197) to $722,980 (i.e., $3,908 x 185). T~is is 

consistent with the inelastic nature of the price coefficient. 

The price coefficient for the baccalaureate institutions was -1.05 

(p < .05). Before concluding that the price elasticity of baccalaureate 

institutions is elastic at -1.05 it is necessary to test the proposition 

that the result is not significantly different from the unitary elas

ticity value of -1.00. This test is required because of the implica

tions for revenue. With an elasticity of -1.05, one would conclude that 

revenue will decline when tuition increases. An elasticity of -1.00 

would lead one to conclude that revenue will remain the same when 

tuition increases. Because -1.00 is a critical dividing point for 

elasticity values with important implications for conclusions about 

-----------_._. __ .-.-.--.--



revenue impacts, this was a necessary test. A t-test of the null 

hypothesis Ho: b1 = -1.00 indicated Ho cannot be rejected at p = .01. 

Therefore, the price variable for the baccalaureate colleges was 

constrained to be -1.00. 

81 

The impact of this elasticity on demand can be illustrated by 

reference to the mean values for baccalaureate institutions: nonresi

dent tuition and fees equal $3,125, nonresident enrollment is 70, and 

assume no change in resident enrollment and tuition and fees during the 

one-year period of this example. If nonresident tuition were increased 

by ten percent so that NRTF increases to $3,438, then by sUbstitution 

%ANRES = -1.00 x 0.10 = -0.10 (9) 

As would be expected with E = -1.00, an equivalent percentage decrease 

in nonresident enrollment is associated with a ten percent increase in 

nonresident student charges. The nonresident enrollment at this average 

baccalaureate institution will decrease from 70 to 63 (i.e., 70 x 0.90 = 

63). By definition of unitary elasticity, total nonresident tuition 

revenue would remain the same: $218,750 (i.e., $3,125 x 70) before the 

increase versus $216,594 (i.e., $3,438 x 63) in the following year (the 

small difference in these amounts is attributable to rounding). 

The price elasticity indicates the impact of a change in price on 

enrollment and total revenue. The alternative statistic, the student 

price response coefficient (SPRC), provides no estimate of revenue 

impact. It is, however, the standard statistic used in most review 

articles of student demand studies to compare the results from disparate 

studies. Leslie and Brinkman (1987), for example, report two SPRC's for 
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a $100 change in tuition: a) institutional enrollment percentage 

change; and b) 18-to-24-year-old enrollment rate change. The former 

SPRC measures the impact of a $100 change in tuition on the institution 

and the later SPRC measures the impact on overall participation in 

higher education. 

The most applicable SPRC for nonresident demand studies is the SPRC 

for percentage change in institutional enrollment. Calculation of the 

enrollment rate SPRC is questionable because it assumes persons dis

couraged from enrollment in an out-of-state institution do not attend 

any other institution (i.e., their participation in higher education is 

lost). The two-stage student choice model utilized in nonresident 

demand studies assumes that the student has decided to attend college; 

if the nonresident student charge at the institution of choice exceeds 

the student's ability to pay, then the student is presumed to enroll in 

an institution in the home state and pay the generally less expensive 

resident student charges. Nevertheless, the enrollment rate SPRC is 

useful for comparison with the results of other studies so both coeffi

cients are calculated in this study. 

Conversion of the price elasticity to the student price response 

coefficient requires reconsideration of the price elasticity formula 

expressed earlier as 
%~Q 

E = %~P . 

An alternative expression of E is 

(2) 

%~Q ~Q/Q ~Q P 
E = %~P = ~P/P = ~p x Q . (10) 
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Next, set the change in quantity demanded equal to the change in price: 
AQ Q 
AP = € X P (11) 

or Q AQ = AP x €p. 

Finally, replace Q and P with the appropriate variables used in the 

current study, again assuming ARES = ARTF = 0: 
NRES 

ANRES = ANRTF x € NRTF . 

(12) 

(l3) 

The price elasticity is defined for the mean values of the group of 

institutions under study. For all institutions in the study the 

applicable means for NRES and NRTF are 197 and $3,553, respectively. 

Assuming no change in resident enrollment or student charges and a $100 

inc·l"ease in nonresident charges, then 
197 

ANRES = $100 x (-0.60) $3,553 = -3.33 (14) 

Thus for every $100 increase in nonresident tuition at the average 

institution in this study, three nonresident students will not enroll. 

The student price response coefficient for the study population is -1.69 

percent (i.e., -3.33/197). That is, for every $100 increase in nonresi

dent tuition and fees, one would expect a 1.7 percent decline in 

nonresident enrollment at the average public four-year college or 

university. 

To calculate the enrollment rate SPRC, the institutional enrollment 

change SPRC is multiplied by 0.33, the approximate college participation 

rate of the 18-24-year-old population in 1986-1987. For all institu

tions in this study, the enrollment rate SPRC is -0.56 (i.e., -1.69 x 

0.33). This means that for every S100 increase in nonresident tuition 

.' .... -._.-_ ... _-
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and fees, one would expect a drop in the college participation rate of 

about one-half of a percentage point (e.g., from 0.3333 to 0.3277). 

Following the same process for the baccalaureate institutions, 

computation of the SPRC for institutional enrollment change begins with 
70 

ANRES = $100 x (-1.00)$3,125 = -2.24 (15) 

This calculation indicates that for every $100 increase in tuition at 

the public four-year baccalaureate colleges included in this study, two 

students who would have enrolled, will not. The student price response 

coefficient for the baccalaureate institutions is -3.2 percent (i.e., 

-2.24/70). That is, for every $100 increase in nonresident tuition and 

fees, one would expect a 3.2 percent decline in nonresident enrollment 

at the average public baccalaureate college or university. The corre-

sponding enrollment rate SPRC is 1.06 (i.e., -3.2 x 0.33). A $100 

increase in nonresident tuition would decrease the college enrollment 

rate by slightly over one percentage point (e.g., from 0.33 to 0.32). 

The application of the weighted least squares model (see Table 4b) 

has no impact on the price elasticity for the doctoral universities and 

only a slight impact on the study population as a whole--the elasticity 

decreases slightly from -0.60 to -0.45. The elasticity coefficient for 

the comp~ehensive institutions increases from -0.26 to -0.50 and becomes 

significantly different from zero (p < .01). This suggests nonresident 

enrollment demand is inelastic at these institutions, if one accepts 

this specification of the model. The most important change is for the 

baccalaureate institutions--the coefficient loses its significance and 

becomes no different from what could be attributed to chance. 

. - - --- •.. _- ------------_. __ •. _._- -_._---_ . 
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Distance 

Although three of the four coefficients of the distance variable 

have the correct sign, none of the distance elasticities differ signifi

cantly from zero. One explanation for the lack of conclusive results 

with regard to the distance variable may be the difficulty in specifying 

the variable precisely. First, the best available measure for state-to

state distances was geographical center of the state. Institutions of 

higher education are rarely located in the center of the state and 

incoming students, too, are unlikely to reside in the geographical 

center of the home state. Indeed, migration across state boundaries may 

be a direct function of distance to that boundary and the distance to a 

col+ege beyond that boundary. A second specification problem is 

equating distance with travel costs. Travel costs, especially transpor

tation by airplane, are not linear to distance travelled. Third, the 

distance from the geographical center of one state to the geographical 

center of another state is more meaningful in a study that utilizes 

state data (e.g., McHugh and Morgan, 1984) instead of institutional 

data. In the current study, with all variables specified at the 

institutional level, state-to-state averages are less meaningful. 

Fourth, and most critically, the distance variable fails to account for 

the unequal distances between states. There are, for example, many more 

opportunities for out-of-state attendance in the New England states than 

in the western states. McHugh and Morgan (1984) recognized this and 

tried to compensate for these differences by including a variable of 

intervening opportunities "measuring the mean distance between the 

.< -.-.-." --~ •• -~ 
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origin state and all other states in the country. If a state is in a 

cluster of small states, this value would be low, indicating a high 

level of intervening alternatives" (p. 272). However, such a measure 

(mean distance between origin state and all others) will not produce the 

results McHugh and Morgan promised. In an attempt to replicate their 

findings, the current study found that states with the lowest mean 

distance values tended to be midwestern states (e.g., Illinois, Indiana, 

Kentucky, Missouri, Ohio). Instead it was minimum distance between 

origin state and all others that produced the intended result of low 

values assigned to small states (e.g., New Jersey, New York, Vermont, 

New Hampshire). Both variables (i.e., mean distance between states and 

minimum distance between states) were introduced into the model used in 

the current study, but in neither case did the inclusion of the vari

ables produce significant coefficients and the impact on distance and 

the other independent variables apparently was not important. 

Home State Tuition and Fees 

The home state tuition and fees variable was positively associated 

with nonresident demand in the baccalaureate colleges. This result 

indicates the higher the resident tuition and fees in the home state, 

the more likely the student is to seek enrollment in an out-of-state 

baccalaureate institution. The results for all other groups showed no 

relationship between home state tuition and out-of-state attendance. 

Net Migration 

The expected sign of the net migration variable is positive and 

significant coefficients with the anticipated sign were obtained for 

---~ --------
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doctoral universities, baccalaureate colleges, and all institutions 

combined. In these three institutional groups, freshmen migration 

patterns parallel those of the general population. This finding 

supports the hypothesis that student migration is influenced by the same 

climatic conditions, economic incentives, and locational preferences 

that influence the nonstudent population. 

If student migration patterns are similar to those of the general 

population, these patterns may be explained by the economic incentives 

of per capita income and employment opportunity in the home and destina

tion states. If this were the case, then inclusion of a net migration 

variable in the same model with per capita income and employment 

var·t-abl es may cause multicoll inearity. To investigate thi s question the 

nonresident enrollment demand model was recalculated with the economic 

vari abl es or net migration ex·cl uded from the model. The results are 

shown in Table 5 on the following page. 

Exclusion of the net migration variable produced only one major 

change in the coefficients of the economic variables--the home state per 

capita income coefficient for the baccalaureate institutions is now 

significant (p < .10) (i.e., comparison of the coefficients in Table 4a 

with the top portion of Table 5). The price variable changed in two 

ways: a) the coefficient for the doctoral institutions becomes posi

tive--but remains not significantly different from zero--and b) the 

coefficient for. all institutions changes from p < .01 to P < .05. There 

is little or no change in R2, the amount of variation explained by the 

model. In summary, the inclusion of the net migration variable has 

.- <_ •• -.--- ------------------ - --. -- -------



Table 5 
Impact of Net Migration and Economic Variables 

Nonresident Enrollment Demand Study 

DOCT COMP BACC 

Demand Model without Net Migration 
-1.001 Nonresident tuition 0.03 -0.22 

premium (NRTF/RTF) (0.46) (0.22) 

Destination State -5.78*** -4.88*** -4.15*"* 
Per Capita Income (1.12) (0.85) (1. 34) 

Home State Per 3.58 2.86** 4.50* 
Capita Income (2.73) (1. 36) (2.49) 

Destination State 0.23*"* 0.22*** 0.26*** 
Employment Rate (0.08) (0.06) (0.08) 

Home State -0.09 0.09 -0.08 
Employment Rate (0.20) (0.10) (0.19) 

R2 0.30 0.30 0.21 

Demand Model without Economic Variables 
Nonresident tuition -0.15 -0.37 -1. 001 

premium (NRTF/RTF) (0.59) (0.25) 

Net Migration 3.03 1.54 8.69*"* 
(1.86) (1.37) (2.94) 

R2 0.13 0.17 0.13 
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J11. 

-0.39** 
(0.19) 

-5.00**" 
(0.62) 

3 .19*** 
(1.14 ) 

0.21*** 
(0.04) 

0.01 
(0.08) 

0.19 

-0.62"*" 
(0.22) 

3.73**" 
(1.09) 

0.07 

lConstrained to -1.00. The initial regression results showed the price 
coefficient for the baccalaureate institutions to be -0.95 (without net 
migration) and -0.98 (without economic variables) and not significantly 
different from -1.00 in both specifications. Both models were reesti
mated subject to the restriction that the coefficient of In(NRTF/RTF) = 
-1.00. The BAce results shown above are taken from these reestimated 
models. 

*** significant at 1% level 
** significant at 5% level 
* Significant at 10% level 

standard errors are shown in parentheses 

- ."' .... , .. ~~--~--~-----
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little or no impact on the coefficients of the income and employment 

variables, and a small, but beneficial, impact on the price variable. 

The impact of net migration alone, without the economic variables in the 

model, is discussed later in this section. 

Economic Variables in the Destination State 

The regression coefficients for per capita income in the destina

tion state were significant for all specifications of the model, but the 

negative sign of the coefficient was contrary to expectations. These 

results indicate that migrating students are attracted to states in 

which per capita income is low, a result that is contrary to the human 

capital investment framework. 

- In an attempt to explain these results, the per capita income 

. bl d 1 HM INC . t . t d . f· t . f varla es were expresse as nONINC ln a res rlC e specl lca 10n 0 

the regression equation. The new coefficient for the ALL institutions 

group was estimated to be +4.59. To determine if the restriction that 

the coefficients for lnDNINC and lnHMINC sum to zero, an F-test was 

conducted on the null hypothes i s that bONINC + bHMINC = 0 wi th the a lter

native hypothesis bONINC + bHMINC '" O. The F-test results indicated the 

null hypothesis cannot be rejected (p < .Ol). Thus the restricted 

coefficient was not significantly different from the coefficient 

reported in Table 4a. 

The negative elasticities of demand in this study are different 

from those of McHugh and Morgan (l984), but are somewhat consistent with 

the results of Morgan's earlier study (l983). Specifically, Morgan's 

results also showed a negative relationship between nonresident migra-
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tion and destination state income, but the coefficient in that study 

failed to achieve significance. One explanation suggested by Morgan was 

that the per capita income measure fails to consider the differential 

cost-of-living expenses in each state. States with high per capita 

incomes are also likely to have higher living expenses. Students take 

these costs into account, but they are not included in the model. 

Unfortunately the data necessary to adjust gross per capita income to 

reflect net income are not available. Cost-of-living data are available 

only for regions of the country and selected major cities. No state or 

county data are available to correct the gross per capita income data 

used in this study. 

- The lack of an adjustment for cost-of-livingexpenses may partially 

explain the contrary results for this variable, but not entirely. This 

adjustment alone is insufficient to explain the highly significant 

negative coefficients for the destination state income variable. It may 

be that these results are coincidental and the states that attract non

resident students just happen to be states with low per capita income. 

In contrast to the unexpected findings for per capita income, the 

coefficients for the employment rate in the destination state were all 

positively associated with nonresident enrollment demand, as antici

pated. Interpretation of these results suggest that young persons who 

migrate out-of-state to attend college are ·attracted to states where the 

probability of getting employment during and after college is high. 

These results are consistent with the human capital framework and with 

previous nonresident demand studies. 

....... - •.. _- -----------------.-.-- ---
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Economic Conditions in the Home State 

Home state per capita income was positively related to nonresident 

enrollment demand in the comprehensive universities group and for all 

institutions combined. As discussed in Chapter Three, the human capital 

investment model suggests that students will migrate from low income 

states to high income states in order to take advantage of anticipated 

higher income. This suggests the home state per capita income coeffi

cient should be negative. On the other hand, a positive coefficient can 

be attributed to the greater capacity of individuals from high per 

capita states to pay the additional costs of out-of-state attendance. 

The results from the present study support this latter point of view. 

Another explanation is that a number of wealthier states have a con

siderable private sector and a smaller, less prestigious, public sector 

(e.g., Connecticut, New Jersey, Massachusetts). Students from these 

states will have to migrate out-of-state if they wish to attend a· 

prestigious public college or university. 

The second home state economic variable, employment rate, was not 

significantly different from zero for any of the institutional classi

fications. This outcome suggests that employment levels in the home 

state have little or no impact on a student's decision to migrate out

of-state to enroll in college. The findings for the home and destina

tion state employment variables indicate that economic pull variables in 

the destination state contribute more to explaining student migration 

than corresponding push variables in the home state . 

. . ... -.---~-- -~~----.--.---.. --.. -- -- - .. - ..... _. 



Excluding the economic variables from the model produces little 

change in the price or net migration coefficients reported in Table 4a 

(see bottom portion of Table 5). In no instance does a coefficient 

change sign and only one coefficient--net migration in the doctoral 

institutions--loses its significance. 

Institutional Selectivity 
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Specification of the dependent variable as a ratio complicates 

interpretation of the selectivity variable. A greater proportion of 

nonresident freshmen in the freshmen population will increase NRES/RES 

(i.e., the dependent variable). Correspondingly, the larger the 

selectivity score, the more selective the institution. What is being 

assessed is the relative attractiveness of the institution to nonresi

dent and resident freshmen on the basis of selectivity. A positive 

coefficient indicates that selectivity of the institution is valued 

relatively more by nonresidents than residents. A negative coefficient 

means that selectivity is valued more by resident freshmen. 

The positive coefficient for the doctoral universities indicates 

that selectivity is an important consideration for nonresidents, 

relative to resident freshmen, at these institutions. The negative 

coefficient for the comprehensive universities means quality is rela

tively a less influential factor to nonresident freshmen at these 

institutions. Apparently factors other than institutional selectivity 

are important for the institutional choice decision facing nonresidents, 

relative to residents, attending comprehensive institutions . 

..... ... - -~----~- '-~-'---'-------' --.. -- '- - _. ----
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The results for the weighted least squares model (see Table 4b) 

correspond to those of the ordinary least squares model except the ALL 

institution category is now significantly different from zero (p < .01). 

This result gives additional validity to the hypothesis that institu

tional selectivity is an important consideration for students consi

dering attendance at out-of-state institutions. 

A related issue in reviewing the results of the selectivity 

variable is the degree to which institutions in this study may be self

sorting by selectivity into the three institutional classifications. 

This is tbe first study in which institutions and their classifications 

have been the unit of study. Previous nonresident demand studies were 

based on state averages and did not consider the consequences of this 

self-sorting process. 

To investigate this further, all institutions in the study were 

sorted on the selectivity measure and divided into five equal groups. 

Each group was examined to determine its composition by institutional 

classification. The results are shown in Table 6, where group A is the 

most selective group of institutions and group E is the least selective. 

Table 6 confirms the existence of a regular pattern in institutional 

classification by selectivity level. For example, of the 87 colleges 

and universities in the most selective group, 57 are doctoral univer

sities, 25 are comprehensive institutions, and five are baccalaureate 

colleges. The distribution of baccalaureate institutions across 

selectivity group is even more striking, with an increasing concentra

tion of baccalaureate institutions in the lower selectivity groups. 



Table 6 
Selectivity Levels of Public Four-year Colleges and Universities 

by Institutional Classification 

GrouQ A GrouQ B GrouQ C GrouQ D GrouQ E 
Doctoral 57 25 8 15 2 

53.3% 23.4% 7.5% 14.0% 1.9% 

Comprehensive 25 54 58 42 46 
11.1% 24.0% 25.8% 18.7% 20.4% 

Baccalaureate 5 8 21 30 39 
4.9% 7.8% 20.4% 29.2% 38.9% 

All institutions 87 87 87 87 87 
20% 20% 20% 20% 20% 
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NOTE: Group A.is the 87 most selective institutions in the study; Group 
E is the 87 least selective institutions. 

Table 6 provides clear evidence that institutions in this study self-

sorted into selectivity levels by institution classification. 

The findings in this study seem to confirm the hypothesis by McHugh 

and Morgan (1984) that highly qualified students tend to seek enrollment 

in highly selective out-of-state institutions and students from marginal 

academic backgrounds migrate out-of-state to attend institutions with 

low admission standards. In a process of self-selection cc~sistent with 

the student choice models, students apparently migrate to attend less 

selective institutions as well as to enroll in highly selective colleges 

and universities . 

. - ...•. _ ........ -.~.~-~ 



Chapter 5 

SUMMARY AND CONCLUSIONS 

Summary of Conceptual Framework 
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The purpose of this study was to estimate the impact of changes in 

nonresident student fees on nonresident enrollment and on tuition 

revenue in American public four-year colleges and universities. The 

economic framework used to examine this relationship was the human 

capital investment model, assuming a two-stage model of student choice. 

According to the two-stage student choice model, the student's 

first decision is whether to go to college. If the answer is in the 

affirmative, the student then decides which college to attend. At both 

steps the student compares the costs and benefits of available options 

and chooses the one with the highest utility for investment in human 

capital. In making the latter decision, if the greatest value is 

offered by attendance at an out-of-state college, then this option will 

be selected. It is the components of this decision that are the focus 

of this study. 

Economic theory and previous studies of nonresident demand suggest 

that the costs or negative influences of student migration include 

price, travel costs, and economic variables in the home state (e.g., 

high employment in the home state relative to other states will encour

age students to remain in the state, reducing student migration). 

Benefits accruing to the student from migration include greater choice 

in maximizing insti·tutional quality and economic conditions in the 

destination state (e.g., relatively high employment in the destination 

-, '-'- ...... -.~--~- -~----
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state will tend to "pull" students to the state). The cost of attend

ance at alternative institutions was included in the model to account 

for possible substitution effects. Finally, the migration patterns of 

the nonstudent population was included to assess the degree to which 

student migration patterns parallel those of the general population. 

Summary of Nonresident Demand Studies 

Student demand studies have rarely examined nonresident enrollment 

response. Demand studies for public colleges and universities typically 

have assessed the enrollment sensitivity to tuition charges for first

time, full-time students and usually the price variable has been 

resident tuition and fees. This scarcity of nonresident demand studies 

is understandable in light of the much larger numbers of resident 

students enrolled in American public college and universities. 

Four previous studies of nonresident demand have taken a variety of 

approaches to the examination of student migration. All have utilized 

the human capital investment model as the conceptual framework, but the 

study populations and the independent variables have differed. The 

first nonresident demand study (Tuckman, 1970) emphasized push vari

ables--why students leave the home state--and included both public and 

private enr6llments in the dependent variable. The one institution

based study (Workman, 1978) was the only one to use a time-series design 

and was the first to calculate a price elasticity, -0.75 for the 

entering freshmen cohort at Utah State University from 1955 to 1974. 

Morgan (1983) studied pull variables--why students are attracted to the 

destination state--and estimated the price elasticity of demand with 
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respect to nonresident tuition to be -0.76. The most recent demand 

study by McHugh and Morgan (1984) concentrated on factors that influence 

student interstate migration; the impact of nonresident tuition was of 

secondary importance within this larger context. McHugh and Morgan did 

not compute price elasticities, but the authors did conclude that 

nonresident freshmen are moderately insensitive to price. 

The three national studies aggregated institutional data at the 

state level so that the state was the unit of analysis in each study. 

Although this process facilitated the calculation of the independent 

variables, it ignored the diversity of public institutions within state 

borders. A contribution of the current study was to use the institu

tioftal classification as the unit of analysis and estimate the price 

elasticity and student price response coefficient for each group. The 

results of such a study provide more accurate information to institu

tional and state policy analysts, who usually want to relate research 

results to specific schools or groups of institutions. 

An additional contribution of this study is the more recent 

database used in the study. Although the Morgan (1983j and McHugh and 

Morgan (1984) studies are relatively recent, the student migration data 

used in both studies were collected in Fall 1974. In this study 

freshmen migration data from Fall 1986 provide a more contemporary view 

of nonresident student demand. 

Summary of Methodology 

The price elasticity of demand with respect to nonresident tuition 

was estimated statistically through a double-log regression model using 

.. .. "." ... -_ .. _-



a cross-sectional approach. The dependent variable was the log of the 

ratio of the number of nonresident freshmen to the number of resident 
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freshmen at each institution in the study. This dependent variable was 

a measure of attendance likelihood, analogous to the enrolled/eligible 

ratio used in most resident student demand studies. 

In the final specification of the model the independent variables--

in logs--were 

Nonresident tuition premium (nonresident fees/resident fees) 

Travel costs (distance between home state and destination state), 

Cost of attendance at alternative institutions (average resident 
tuition in the home state), 

Migration rate of the general population (inmigrants minus outmi
grants in the destination county for the period 1980 to 1986), 

Per capita income and employment rate in both the home and 
destination states, and 

Institutional selectivity (entering freshmen test scores). 

These variables are similar to the variables 'used in previous nonresi-

dent demand studies, but the specification of the variables is believed 

to be more preci~e and the data are institution-specific. 

Separate analyses were conducted for three classifications of 

institutions and for all institutions combined. The institutional 

classifications, as defined by the National Center for Higher Education 

Management Systems (Makowski and Wulfsberg, 1982), were doctoral

granting institutions (significant activity in research and doctoral

level education), comprehensive universities (offer postbaccalaureate 

degree programs, but limited doctoral-level education and research), and 
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baccalaureate institutions (emphasize general undergraduate, baccalau

reate education). 
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The principal data source for the study was the biennial survey 

Residence of First-Time Students, sponsored by the U.S. Center for 

Education Statistics. This survey reports the number of first-time 

students attending the institution from all fifty states, District of 

Columbia, U.S. territories, and foreign countries. The data used in the 

study are first-time freshmen, collected in the Fall 1986 survey. 

Summary of Results 

The presentation of results in the previous chapter was organized 

according to the independent variables in the study, with the group-by

group results presented within this larger discussion. As an aid to· 

institutional decision makers, the discussion in the following pages 

reverses this presentation: the findings of the study are summarized 

for each of the four institutional groups in the study, beginning with 

the study population as a whole. 

All Public Four-year Institutions 

For all institutions in the study, the price elasticity of demand 

was estimated to be -0.60. Because the absolute value of this elas

ticity is less than 1.00, any increase in student charges will be 

accompanied by a l~ss than proportionate decrease in nonresident 

freshmen enrollment. For the same reason, demand is considered to be 

inelastic and, if the mean nonresident tuition charge is raised, total 

nonresident tuition revenue will increase despite the decline in 

enrollment. 
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The student price response coefficient (SPRC) per $100 of price 

change for the study population was calculated to be -1.69, meaning that 

for every $100 increase in nonresident tuition and fees, one would 

expect a 1.7 percent decline in nonresident enrollment at the average 

public four-year college or university. The SPRC for the enrollment 

rate of the 18-24 year-old population was calculated to be -0.56, which 

indicates that a $100 increase in nonresident student charges would 

cause a drop of about one-half of a percentage pOint in the national 

college enrollment rate of first-time freshmen. As discussed in Chapter 

Four, the application of this latter SPRC in nonresident demand studies 

is debatable--the two-stage student choice model maintains that students 

unwilling to pay an additional $100 for out-of-state attendance would 

likely enroll in an alternative public institution in the home state. 

Thus their participation in higher education is not lost. Nevertheless, 

the SPRC is reported for comparison with other demand studies. 

With one exception, all other coefficients for the combined 

institution group had the expected sign--although not all were signifi

cantly different from zero. The one exception was the negative coeffi

cient for the destination state per capita income variable. As dis

cussed in the previous chapter, this unexpected result may be partially 

explained by the inability to e>:;lress this variable as net per capita 

income (i.e., adjusted for cost-of-living expenses). However, this 

seems to be unsatisfactory to explain fully the highly significant 

negative coefficient for the destination state per capita income 

variable. 

-. ----- .. ~- ~--
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The net migration coefficient was positive, an indication that the 

migration patterns of freshmen in public four-year institutions match 

those of the general population. Similarly, the destination state 

employment rate coefficient was positive (i.e., freshmen are attracted 

to states with high employment rates), as was the home state per capita 

income coefficient. (i.e., migrating freshmen tend to come from states 

where per capita income is high--probably because the residents of these 

states are best able to afford the additional costs of out-of-state 

attendance). The distance, home state tuition and fees, home state 

employment rate, and institutional selectivity coefficients all acquired 

the expected sign, but were not significantly different from zero. 

Doctoral-granting Universities 

The price coefficient for the doctoral universities showed no 

relationship between price and nonresident enrollment demand at these 

institutions. Generally, the other coefficients for the doctoral 

institutions parallel those of the total institution group (e.g., net 

migration, destination state per capita income, and destination state 

employment rate all have the expected sign). Unlike the total institu

tion group, the home state per capita income variable was unrelated to 

nonresident enrollment demand. 

The most interesting finding for the doctoral universities was the 

positive coefficient for the institutional selectivity variable. As 

explained in Chapter Four, this result supports the first portion of the 

hypothesis by McHugh and Morgan (1984) that highly qualified students 

will tend to seek enrollment in highly selective out-of-state institu-
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tions and students from marginal academic backgrounds will migrate out

of-state to attend institutions with less rigorous admission standards. 

Specifically, the positive coefficient for the doctoral institutions 

indicates that students who migrate to doctoral universities do make 

some distinction about the selectivity of the institution they attend 

and, by extension, the quality of instruction and value of the degree 

offered by the university. 

Comprehensive Universities 

As was the case with the doctoral-granting universities, the price 

variable for the comprehensive universities was not significantly 

different from zero. The findings for the economic variables parallel 

those of the group as a whole, except the net migration variable was 

unrelated to nonresident demand. 

Again the most interesting finding was the institutional selec

tivity variable. The negative coefficient for this variable indicates 

that the more selective the comprehensive institution, the lower the 

ratio of nonresident freshmen to resident freshmen. In other words, 

given the same number of resident freshmen at several comprehensive 

institutions, the more selective institutions will have fewer nonresi

dents. Conversely, the institutions with lower selectivity scores will 

have a larger number of nonresident freshmen. This supports the second 

portion of the hypothesis suggested above--students with poor academic 

backgrounds will travel across state lines to attend institutions at 

which admission standards are low. 
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Baccalaureate Institutions 

The price elasticity of demand with respect to nonresident tuition 

for the baccalaureate colleges was -1.00, indicating unitary elastic 

demand. This means that if tuition were raised fewer freshmen would 

enroll, but total nonresident revenue would remain the same. 

This is perhaps the most important finding of this study. Previous 

studies of nonresident enrollment demand examined the universe of 

institutions and concluded nonresident demand was generally negative and 

inelastic. As was noted in the discussion of the study population in 

Chapter Three, there was reason to believe that institutions would 

differ in the measure of elasticity, with the coefficient for the 

larger, more prestigious doctoral institutions being more inelastic 

(i.e., closer to zero) than the smaller, more regional institutions. An 

elasticity of -1.00 for the baccalaureate colleges supports this 

hypothesis. Indeed, this result not only indicates that baccalaureate 

nonresident freshmen are more sensitive to price than their counterparts 

elsewhere, it also means tuition increases at these institutions are 

unlikely to increase tuition revenue. State planners and institutional 

policy makers should be aware of this sensitivity to tuition changes at 

the baccalaureate institutions and exercise caution when raising 

nonresident tuition at these institutions, especially if the intent is 

to generate additional revenue. 

The student price response coefficient for percentage change in 

institutional enrollment in the baccalaureate institutions was -3.36 

percent; that is, for every $100 increase in nonresident tuition and 

------'---'-- -~-----.------.--'- - -'- ... ----
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fees, one would expect a 3.36 percent decline in nonresident enrollment 

at the average public baccalaureate college or university. The SPRC for 

enrollment rate change in the 18-24 year-old first-time freshmen 

population was calculated to be -1.06 percentage points. 

In other respects the baccalaureate institutions show only minor 

differences from results for the study population as a whole. The one 

difference worth noting is that the baccalaureate group is the only one 

in which the horne state tuition and fee coefficient was positively 

associated with the dependent variable. This means that for this group 

of freshmen, the higher the tuition and fees in the horne state, the more 

likely the student is to seek enrollment in an out-of-state baccalau

rea~e institution. In most other respects, the baccalaureate group 

results are similar to those of the study population. 

Implications for Nonresident Tuition Policy 

What do these results mean for higher education officials and state 

policy makers? How can these findings be used to evaluate nonresident 

enrollment management policy at public institutions of higher education? 

These questions, and others, will be addressed in this section. 

In some public institutions, state higher education agencies, and 

legislatures the nonresident student is seen as being fairly insensitive 

to the price of higher education. According to this view, additional 

increases in tuition will decrease enrollment only slightly while 

generating additional revenues for the institution. To some degree, 

those who view nonresident tuition policy in this manner will see the 

results of this study as an affirmation of their point of view . 

. ' ._ .. ,.-- ---- -~---".-. -----
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However, this judgment overemphasizes the financial aspects of nonresi

dent tuition adjustments and fails to consider other critical factors. 

Most critically, nonresidents offer a number of benefits to an 

institution of higher learning--benefits that extend well beyond revenue 

enhancement. Raising nonresident student prices to maximize revenue is 

counter to the goals of public higher education and likely to impact the 

institution negatively in other ways. Institutions of higher education, 

especially public colleges and universities, are not profit-maximizing 

institutions; other goals such as enhancing institutional prestige and 

recruitment of highly ~ualified students are more important goals than 

maximizin~ revenue (Garvin, 1980). 

-The recruitment and retention of nonresident students contributes 

to fulfillment of several institutional and societal goals. First, 

nonresident students add diversity to the student body. Students from 

other regions of the country expose resident students to new ideas and 

different philosophies, enhancing the resident student's educational 

experience. Second, nonresident students can help support low enroll-

ment, high cost programs that otherwise would be unde~utilized. Third, 

nonresident students have a positive economic impact on the state and 

local economies (Smith and Bissonnette, 1986) and some students will 

remain in the state after graduation, making an additional contribution 

to economic growth and the tax base of their adopted state. Finally, 

the national interest is served by a steady flow of students across 

state borders, resulting in a "more mutually tolerant, culturally rich, 

and unified America" (Etzioni, 1974, p. 224). Although small one-year 
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changes in tuition--such as the $100 increase used in the SPRC computa

tions--have a negligible impact on enrollment, diversity, economic 

impact, and student flow across borders, over time the impact becomes 

considerable and cannot be so easily dismissed. 

The revenue-maximizing approach to nonresident tuition policy not 

only reduces the number of nonresident students who enroll; it also 

alters the composition of the nonresident student population. Student 

demand studies have shown that lower income groups are more sensitive to 

price increases than students from wealthy families (Leslie and 

Brinkman, 1987). Nonresident price increases will tend to exclude 

students from the lower income levels and make the nonresident student 

popuiation more homogeneous and elite. Of special concern, it is likely 

that fewer minority students will attend because these students tend to 

be concentrated in the lower income groups. 

In summary, institutional officials and policy makers must look 

beyond the financial implications suggested by this study and recognize 

the broader and more important objectives of having a substantial 

nonresident student subgroup in the student population. The findings of 

this study should be viewed as only one element to be considered in 

setting nonresident tuition policy which is consistent with other, more 

important, institutional and public goals. 

The preceding paragraphs apply a broad brush stroke to the nonresi

dent enrollment management question. The following paragraphs narrow 

that focus considerably to suggest how the specific findings from this 

study are useful for enrollment planning. 

.- - -. -. .. ---.~.--- ------------------- - - ---- .-----
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First, a few explanatory words about the application of these 

results. The price elasticity and student price response coefficients 

can be applied to individual institutions and groups of institutions in 

a similar manner as was done for illustrative purposes in Chapter Four. 

The elasticity coefficients, and by association the SPRC's, depend on 

the magnitudes of the variables used to compute them. The findings 

reported here are valid only for a hypothetical institution with 

institutional and economic characteristics that correspond to the mean 

values for the variables in each institutional group. However, one 

could apply these results to any institution by following the examples 

used in Chapter Four and substituting the characteristics of the 

institution for the mean values used in the examples. 

Another important point in interpreting these results is that 

application of the elasticity and student price response coefficient to 

a single institution assumes that all things remain the same, both 

inside the institution and externally. For example, if other institu

tions are also raising nonresident tuition, the enrollment impact of a 

tuition increase at a single institution will be less than is suggested 

by the results of this study. 

In summary, these results are applicable to a hypothetical institu

tion that is characterized by the mean values of the variables upon 

which the results are based. But the results can be applied to an 

individual institution or group of institutions with caution. Of course 

an institutionally-based study, such as that of Workman (1978) would be 

a useful supplement for evaluatjng institutional nonresident tuition 

----------- -- -- ,~. -_.-.. - ---



108 

policy. With these cautionary words in mind, some general conclusions 

about the value of this study to policy makers can be made. 

One important finding from this study was the different sensi-

tivities of freshmen in each institutional classification to tuition 

increases. As discussed earlier, estimating price elasticity and 

student price response by institutional classification has not been 

examined in any previous nonresident demand study, but there is reason 

to believe that institutions do differ in these measures. Several 

policy studies (e.g., Carbone, 1973; California Coordinating Council for 

Higher Education, 1970) have suggested that nonresident students at 

larger, more prestigious institutions are less sensitive to price than 

students at smaller, more regional colleges and universities. The 

current study is the first nonresident demand study to explore this 

question and the results of the s~udy give qualified support to the 

hypothesis. The elasticity coefficient indicates that price increases 

at baccalaureate institutions are likely to result in fewer nonresident 

students and no change in nonresident tuition revenues. Carbone (1973) 

suggests that more than money needs to be considered in this case: 

The situation can hardly be considered healthy for public 
higher education as a whole. It is commonly believed that a 
diverse student body--that is, one that widely represents 
geographic and economic diversity--adds something to the 
educational environment of a college. If this assertion is 
correct, recent trends suggest that many students are in 
danger of missing one important facet of a higher education. 
If students at our less prestigious colleges are to attain a 
"well-rounded education," it will be increasingly important to 
devise ways to insure that these institutions can attract a 
greater share of students from other areas of the country. 
(Carbone, 1973, p. 22) 

--- .-.--- .. --------- -
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Summarily, this study confirms that public institutions of higher 

education do differ in their enrollment response to changes in nonresi

dent tuition. State policy analysts and institutional enrollment 

managers should consider these differential impacts when setting tuition 

policy; they may want to set policy differently at doctoral institutions 

than at smaller, more regional institutions. 

Before leaving this discussion of the findings for the price 

variable, two additional qualifications should be stated. First, the 

price variable used in the study was the nonresident tuition premium. 

The preferred specification of the variable as nonresident tuition and 

fees did not produce meaningful results (i.e., the empirical findings 

did-not correspond to the theoretical model). This result suggests 

nonresident freshmen may be very insensitive to changes in price--other 

factors being more important to them in the institutional choice deci

sion. Second, the presentation of results in Chapter Four included a 

weighted least squares model which adjusted the results for potential 

heteroscedasticity present in the ordinary least squares model. 

Although most of the findings for the independent variables were 

similar, the baccalaureate and comprehensive price coefficients were 

strikingly different. This indicates that the ordinary least squares 

results for these institutions may be influenced by heteroscedasticity 

(i.e., nonconstant variance of the error terms). Generally, this 

alternative model suggested nonresident freshmen are moderately insensi

tive to price changes and there is little variation in elasticity across 

institutional groups . 

.. '-'-.. -.... -.. ~~-~~- ---=--'---
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Another policy question addressed in this study is the impact of 

institutional selectivity on nonresident enrollment. Studies of the 

migrating student have generally concluded that these students tend to 

score higher on standardized admission tests and have higher educational 

aspirations than nonmigrating students (e.g., Fenske, Scott, and 

Carmody, 1974; Zemsky and Oedel, 1983). This characterization may mask 

important institutional differences. McHugh and Morgan (1984) were the 

first to suggest that "migrants are a diverse group containing students 

seeking high prestige, and presumable high quality, schools as well as 

students with marginal educational backgrounds seeking institutions with 

low admission standards ll (p. 274). The findings of this study support 

thi~ hypothesis and suggest that the portrayal of nonresident students 

as more academically qualified than resident students may not be cor

rect, especially at the more regional comprehensive institutions. 

Previous nonresident demand studies have also hypothesized that 

nonresident students view out-of-state attendance as a normal good 

(i.e., a good in which the quantity purchased increases with income of 

the buyer). The positive coefficients for the home state per capita 

income variable lends further support to this hypothesis. However, it 

is also likely that the predisposition to purchase higher education is 

greater in these states because wealthier individuals tend to be 

college-educated and want a similar education for their children. 

How do the results from this study com9are with the results from 

other demand studies? These comparisons ~re difficult to make because 

lithe general form of the demand function determines the characteristics 

------------------.-.. -----
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of price elasticity. Therefore, comparisons between elasticities 

between different studies is very difficult and subject to error" 

(Chisholm and Cohen, 1982, p. 4). With this caveat in mind, the elas

ticity for the population as a whole in this study was -0.60, slightly 

less than the -0.75 and -0.76 elasticities found by Workman (1978) and 

Morgan (1983), respectively. The differences can be explained by the 

different approaches of the studies (e.g., Workman's study was for a 

single institution) or the data base used in the study (e.g., the most 

recent data in both Workman and Morgan were from the mid-1970'S). No 

previous nonresident demand study has calculated a SPRC and the data to 

transform these elasticities into SPRC's are unavailable. 

- In comparing the results of this study with resident demand 

studies, the comparable statistic is the SPRC for percentage change in 

institutional enrollment. In an integrative review of 25 student demand 

studies, Leslie and Brinkman (1988) converted disparate results from a 

number of studies into an SPRC for institutional enrollment percentage 

change per $100 of tuition. They found that the overall percentage 

change in enrollment per $100 increase in resident tuition was -2.1 

percent (i.e., a 2.1 percent decline in enrollment with each $100 

increase in'tuition). Their review included eight studies that focused 

on public and/or four-year institutions (i.e., the other seventeen 

studies in the review examined SPRC's for private schools, two-year 

schools, or all institutions). Five of these eight studies showed 

SPRC's of -1.5 to -1.8, which compares very favorably with the nonresi

dent SPRC of -1.69 in this study. The baccalaureate group SPRC of -3.36 
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is greater than most results shown in Leslie and Brinkman. These 

comparisons are perilous as none of the studies examined by Leslie and 

Brinkman match the study population, dependent variable, or price 

variable used in the current study. Nevertheless, the conclusion drawn 

from this comparison is that, contrary to popular belief, nonresident 

freshmen are about as sensitive to changes in the nonresident fee as 

resident freshmen are to resident fees. Freshmen at baccalaureate 

institutions are even more sensitive to price changes. 

Suggestions for Further Research 

Further research into nonresident enrollment demand for higher 

education institutions should continue on the current path, with some 

sugg-est ions for vari ati ons on the central theme. 

As noted in the preceding pages, many of the results from the 

current study verified results found in previous studies (e.g., positive 

association of nonresident enrollment demand with home state income and 

with general population migration). Additional studies are needed to 

resolve conflicting results in currently available studies (e.g., impact 

of destination state income). 

Another area in which additional analysis is needed is improved 

specification of the variables used in the study. For example, the 

problems with using geographical centers of the home and destination 

state were noted in Chapter Four. If geographical location of the 

institution were used in conjunction with population center of the home 

state (assuming the student's home town location is unavailable) or if 

some account could be made for the nonlinear nature of tr;:nsportation 

_ .. _ .... _- ------------ ------------
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costs, then the distance variable might become more meaningful. 

Similarly, future studies may want to separate the home state resident 

tuition and fee variable by institutional type. In the current study 

HMRTF is the statewide average of resident tuition and fees and assumes 

a freshmen who goes out-of-state to attend a doctoral institution would 

consider attending a baccalaureate or comprehensive institution in the 

home state. However, this change should make little difference; tuition 

rates vary more among states than within states. A problem and an 

opportunity for research are presented in this regard. Many states have 

only one or even zero institutions in anyone instituticnal classifica

tion (e.g., Arizona has no baccalaureate college). Using Arizona as an 

exa~ple, the problem is that there is no HMRTF for the Arizona resident 

who travels out-of-state to a baccalaureate institution. The opportu

nity for research is to investigate the impact of this lack of institu

tional choice (i.e., how many Arizona residents attend baccalaureate 

colleges out of state, presumably because this type of education is 

unavailable in the home state). 

New ideas are needed to suggest variables which could be added to 

the model. One potential explanatory variable for nonresident demand is 

national reputation of the institution as an institution that welcomes 

and actively recruit the nonresident student. Unfortunately, there 

currently is no objective data source to specify this variable. Perhaps 

a lagged ratio of nonresidents as a percent of the student body could ~e 

used as a proxy for reputation. 

-. ._ ... - .... --~--- --.... ---... -- .. -- --- ._ .. - .. -
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The previous suggestions for further research all propose future 

studies that are extensions of the current study. One different line of 

research is institutional nonresident demand studies. In the public 

sector, only Workman (1978) is available. The institutional data base 

is a richer source of critical variables than the national migration 

data that was used in this study. An institutional study would be able 

to examine individual student characteristics, such as academic aCllity, 

data that are unavailable in any national data base. The reasons for 

the scarcity of institutional studies of nonresident demand are clear. 

First, the principal focus of the public institution is resident stu

dents, and time and resources used to study nonresident students is 

usua-lly more profi tab ly devoted to studyi ng res i dent enroll ment manage

ment. Second, relating small changes in tuition to small changes in 

enrollment is methodologically difficult and subject to the problem of 

multicollinearity--national time-series studies ·are difficult for this 

same reason. 

In conclusion, there remain avenues of research in this area worth 

exploring. The current study has confirmed some results of previous 

studies and defined the research problems more precisely. Hopefully the 

current study will be viewed as the foundation upon which future 

research can build. 

---_.- --_ ... _--.. '- .. ' .....•... --.... -... -~~--- -~----
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APPENDIX: 

DEPENDENT AND INDEPENDENT VARIABLES BY INSTITUTION AND STATE 
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Table A-I: Dependent and Independent Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTF/RTF DIST 
----------- -- ----- --- -------- --- --------
Alabama State University AL CaMP 229 490 0.4673 1.929 969 1.99 653 
Auburn University-Main Campus AL DOCT 1.389 1.702 0.8161 2.745 1.200 2.29 351 
Auburn University-Montgomery AL COMP 4 641 0.0062 2.745 1.200 2.29 748 
Jacksonville State University AL CaMP 216 993 0.2175 1.350 950 1.42 325 
Livingston University AL CaMP 48 235 0.2043 1.188 1.188 1.00 191 
Troy State University-Troy AL CaMP 250 544 0.4596 1.714 1.171 1.46 326 
Troy State University-Dothan AL CaMP 1 78 0.0128 1.714 1.171 1.46 222 
Troy State University-Montgomery AL CaMP 110 308 0.3571 1.714 1.171 1.46 626 
University of Alabama-University AL DOCT 998 1.8.64 0.5354 2.798 1.304 2.15 408 
University of Alabama-Birmingham AL DOCT 39 921 0.0423 2.862 1.476 1.94 591 
University of Alabama-Huntsville AL CaMP 35 484 0.0723 2.790 1.395 2.00 576 
University of Montevallo AL CaMP 32 444 0.0721 2.325 1.395 1.67 437 
University of North Alabama AL BACC 94 679 0.1384 1.450 1.050 1.38 296 

Arizona State University AZ COCT 2.080 2.086. 0.9971 4.260 1.172 3.63 1.165 
Northern Arizona University AZ CaMP 218 652 0.3344 3.692 1.136 3.25 1.210 
University of Arizona AZ DOCT 1.475 2.637 0.5593 4.260 1.136 3.75 1.158 

Arkansas State Univ-Main Campus AR CaMP 147 1.421 0.1034 2.082 882 2.36 341 
Arkansas Technical University AR BACC 27 679 0.0398 1.800 920 1.96 668 
Henderson State University AR COMP 26 411 0.0633 1,764 892 1.98 524 
Southern Arkansas Univ-Main Campus AR BACC 92 279 0.3297 1.400 870 1.61 376 
University of Arkansas-Main Campus AR DOCT 357 2.163 0.1650 2.542 1.030 2.47 554 
University of Arkansas-Little Rock AR CaMP 33 1.061 0.0311 2.520 1.000 2.52 714 
University of Arkansas-Monticello AR BACC ·36 437 0.0824 2.134 934 2.28 490 
University of Arkansas-Pine Bluff AR BACC 118 530 0.2226 2.120 860 2.47 472 

Calif Poly State U-San Luis Obispo CA COMP 22 1.438 0.0153 4.947 717 6.90 1.391 
Calif State College-Bakersfield CA CaMP 7 258 0.0271 4.871 641 7.60 1.202 
Calif State Poly Un iv-Pomona CA CaMP 21 1.380 0.0152 4.879 649 7.52 1.651 
California State Univ-Chico CA CaMP 23 1.394 O.C165 4,927 697 7.07 1.402 
Calif State Un iv-Dominguez Hills CA CaMP 5 259 0.0193 4.230 652 6.49 1.905 
California State Un iv-Fresno CA CaMP 15 1.200 0.0125 4.935 705 7.00 1,473 
California State Univ-Fullerton CA CaMP 19 1.803 0.0105 4.917 687 7.16 1.583 
California State Un iv-Hayward CA CaMP 6 585 0.0103 4.893 663 7.38 1.866 
California State Un iv-Long Beach CA CaMP 68 2.712 0.0251 4.901 671 7.30 1.564 
California State Univ-Los Angeles CA COMP 16 726 0.0220 4.896 666 7.35 1.948 
California State Un iv-Northridge CA CaMP 3S 2.238 0.0156 4.931 701 7.03 1.639 
California State Un iv-Sacramento CA COMP 16 1.316 0.0122 4.881 651 7.50 1.502 
Calif State Un iv-San Bernardino CA CaMP 23 475 0.0484 4.916 686 7.17 1.835 
California State Univ-Stanislaus CA COMP 4 268 0.0149 4.862 684 7.11 1.346 
Humboldt State University CA CaMP 36 613 0.0587 4.925 695 7.09 1.646 
San Diego State University CA COMP 146 3.S11 0.0404 4.848 718 6.75 1.331 
San Francisco State University CA COMP 23 1.354 0.0170 4.909 679 7.23 1.869 
San Jose State University CA CaMP 31 1.519 0.0204 4.969 739 6.72 1.558 
Sonoma State University CA CaMP 9 261 0.0345 4.927 697 7.07 1.821 
University of California-Berkeley CA DOCT 359 2.851 0.1259 5.433 1.347 4.03 1.663 
University of California-Davis CA DOCT laS 2.344 0.0452 5.373 1.287 4.17 1.435 
University of California-Irvine CA DOCT 48 2.712 0.0177 5.469 1.383 3.95 1.575 
Univ of California-Los Angeles CA DOCT 204 3.730 0.0547 5.382 1.296 4.15 1.480 
University of California-Riverside CA COCT 34 1.141 0.0298 5.397 1.311 4.12 1.551 
University of California-San Diego CA DOCT 171 2.578 0.0663 5.508 1.422 3.87 1.445 
Univ of California-Santa Barbara CA DOCT 247 3.408 0.0725 5.406 1.320 4.10 1.328 
University of California-Santa Cruz CA DOCT 224 1.722 0.1301 5.481 1.395 3.93 1,757 

Adams State College CO COMP 82 404 0.2030 2.910 1.166 2.50 680 
Colorado State University CO DOCT 538 2.184 0.2463 4.939 1.697 2.91 1.110 
Fort Lewis College CO BACC 177 873 0.2027 3.858 1.088 3.55 796 
Mesa College CO BACC 25 800 0.0313 3.220 1.174 2.74 1.309 
Metropolitan State College CO BACC 3 1.450 0.0021 4.053 1.143 3.55 793 
University of Colorado-Boulder CO DOCT 1,458 2.001 0.7286 6,559 1.779 3.69 1.223 
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Table A-I: Dependent and Indeper.Jp.nt Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTF/RTF DIST 
----------- -- ----- --- -------- --- --------
Univ of Colorado-Colorado Springs CO COMP 1 295 0.0034 4.334 1.315 3.30 798 
University of Northern Colorado CO DOCT 64 1.388 0.0461 3.870 1.506 2.57 795 
University of Southern Colorado CO BACC 14 457 0.0306 4.506 1.302 3.46 1.271 
Western State College of Colorado CO COMP 91 254 0.3583 3.702 1.638 2.26 1.238 

Central Connecticut University CT COMP 60 999 0.0601 3.237 1.277 2.53 175 
Eastern Connecticut University CT COMP 39 538 0.0725 3.048 1.288 2.37 243 
Southern Connecticut University CT COMP 146 1.922 0.0760 3.114 1.155 2.70 174 
Western Connecticut University CT COMP 88 843 0.1044 3.250 1.290 2.52 109 
University of Connecticut CT DOCT 390 3.197 0.1220 5.557 1.937 2.87 213 

Delaware State College DE BACC 221 158 1.3987 2.082 906 2.30 190 
University of Delaware DE DOCT 2.103 1.348 1.5601 5.301 2.306 2.30 172 

Univ of the District of Columbia DC COMP 357 2.455 0.1454 2.434 634 3.84 404 

Florida A & M University FL COMP 415 627 0.6619 3.424 1.092 3.14 622 
Florida Atlantic University FL COMP 42 220 0.1909 3.700 1.068 3.46 930 
Florida International University FL COMP 26 349 0.0745 3.362 1.031 3.26 973 
Florida State University FL DOCT 782 2.444 0.3200 3.367 1.036 3.25 654 
University of Central Florida FL COMP 108 1.018 0.1061 3.688 1.074 3.43 908 
University of Florida FL DOCT 339 3.861 0.0878 3.389 1.058 3.20 680 
University of North Florida FL COMP 14 234 0.0598 3.793 1.104 3.44 899 
University of South Florida FL DOCT 467 1.579 0.2958 3,738 1.124 3.33 907 
University of West Florida FL COMP 36 198 0.1818 2.958 866 3.42 623 

Albany State College GA BACC 37 359 0.1031 2.082 1.326 1.57 234 
Armstrong State College GA COMP 12 468 0.0256 3.291 1.209 2.72 1.183 
Augusta College GA COMP 30 516 0.0581 3.273 1.191 2.75 680 
Columbus College GA COMP 51 519 0.0983 3.249 1.167 2.78 767 
Fort Valley State.College GA BACC 35 342 0.1023 3.408 1.326 2.57 539 
Georgia College GA COMP 17 553 0.0307 2.259 1.218 1.85 487 
Georgia Institute of Technology GA DOCT 765 1.218 0.6281 5.073 1.704 2.98 448 
Georgia Southern College GA COMP 168 1.867 0.0900 3.423 1.341 2.55 320 
Georgia Southwestern College GA COMP 13 322 0.0404 3.348 1.266 2.64 269 
Georgia State University GA DOCT 48 1.429 0.0336 3.399 1.419 2.40 634 
North Georgia College GA CDMP 15 360 0.0417 3.327 1.245 2.67 432 
Savannah State College GA BACC 42 248 0.1694 3.412 1.335 2.56 357 
University of Georgia GA DOCT 604 3.069 0.1968 4.422 1.662 2.66 417 
Valdosta State College GA COMP 103 862 0.1195 3.387 1.305 2.60 307 
West Georgia College GA COMP 42 1.288 0.0326 3.399 1.317 2.58 511 

Boise State University ID COMP 47 525 0.0895 2.958 1.058 2.80 770 
Idaho State University 10 COMP 60 694 0.0865 2.900 1.000 2.90 546 
Lewis-Clark State College 10 BACC 51 428 0.1192 2.908 1.008 2.88 422 
University of Idaho 10 DOCT 208 941 0.2210 3.040 1.040 2.92 813 

Eastern Illinois University IL COMP 15 1.631 0.0092 3.725 1.517 2.46 477 
Illinois State University IL COMP 66 4.423 0.0149 3.591 1.491 2.41 558 
Northeastern Illinois University IL COMP 1 963 0.0010 3.552 1.344 2.64 647 
Northern Illinois University IL DOCT 57 3.409 0.0167 3.862 1.630 2.37 487 
Southern Illinois Un iv-Carbondale IL DOCT 257 2.931 0.0877 3.742 1.603 2.33 757 
Southern Illinois Univ-Edwardsville IL COMP 150 1.030 0.1456 3.444 1.353 2.55 306 
University of Illinois-Chicago IL DOCT 25 2.252 0.0111 5.322 2.262 2.35 673 
University of Illinois-Urbana IL DOCT 278 5.6S7 0.0488 5.141 2.083 2.47 532 
Western Illinois University IL COMP 138 1.909 0.0723 3.725 1.517 2.46 344 

Ball State University IN DOCT 202 3.639 0.0555 3.825 1.662 2.30 359 
Indiana State University IN COMP 160 1.932 0.0828 3.886 1.650 2.36 427 
Indiana University-Bloomington IN DOCT 1.545 3.635 0.4250 4.850 1.760 2.76 367 
Indiana University-Kokomo IN BACC 1 387 0.0026 3.532 1.448 2.44 486 

..•... -.-- .. --... -~~-~ 
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Table A-l: Dependent and Independent Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTF/RTF DIST ----------- -- ----- --- -------- --- --------
Indiana University-Northwest IN COMP 1 582 0.0017 3.554 1.468 2.42 320 
Indiana U/Purdue U-Indianapolis IN COMP 14 1.989 0.0070 4.300 1.622 2.65 455 
Indiana Univ!Purdue Univ-Fort Wayne IN COMP 31 1.345 0.0230 3.622 1.500 2.41 613 
Indiana University-South Bend IN COMP 7 465 0.0151 3.554 1.468 2.42 356 
Indiana University-Southeast IN SACC 3 773 0.0039 3.564 1.478 2.41 269 
Purdue University-Main Campus IN DOCT 1.667 4.222 0.3948 5.126 1.726 2.97 459 
Purdue University-Calumet IN COMP 63 881 0.0715 3.667 1.492 2.46 243 
University of Southern Indiana IN SACC 25 781 0.0320 3.375 1.373 2.46 308 

Iowa State Univ of Science & Tech IA DOCT 938 3.011 0.3115 4.080 1.390 2.94 339 
University of Iowa IA DOCT 1.105 2.606 0.4240 4.080 1.390 2.94 321 
University of Northern Iowa IA COMP 49 1.949 0.0251 3.234 1.364 2.37 385 

Fort Hays State University KS COMP 47 612 0.0768 2.460 1.208 2.04 508 
Kansas St U of Agri & Applied Sci KS DOCT 407 2.178 0.1869 3.213 1.303 2.47 625 
Pittsburg State University KS COMP 68 468 0.1453 2.352 1.102 2.13 421 
University of Kansas-Main Campus KS DOCT 1.295 2.624 0.4935 3.200 1.290 2.48 430 
Washburn University of Topeka KS COMP 80 878 0.0911 2.634 1.794 1.47 710 
Wichita State University KS COMP 66 1.349 0.0489 3.256 1.346 2.42 709 

Eastern Kentucky University KY COMP 220 2.191 0.1004 2.900 1.020 2.84 381 
Kentucky State University KY BACC 122 287 0.4251 2.872 992 2.90 469 
Morehead State University KY COMP 190 612 0.3105 2.950 1.070 2.76 336 
Murray State University KY COMP 283 929 0.3046 2.880 1.000 2.88 269 
Northern Kentucky University KY SACC 216 1.104 0.1957 2.880 1.000 2.88 317 
University of Kentucky KY DOCT 391 2.067 0.1892 3.812 1.332 2.86 430 
University of Louisville KY DOCT 119 1.844 0.0645 3.820 1.340 2.85 390 
Weste~r. Kentucky University KY CaMP 360 1.985 0.1814 2.890 1.010 2.86 213 

Grambling State University LA BACC 396 672 0.5893 2.726 1.376 1.98 931 
Louisiana St Univ and A & M College LA DOCT 269 4.572 0.0588 4.127 1.727 2.39 595 
Louisiana State Un iv-Shreveport LA SACC 4 499 0.0080 2.880 1.200 2.40 783 
University of New Orleans LA COMP 32 2.205 0.0145 3.524 1.224 2.88 632 
Louisiana Technical University LA COMP 244 1.597 0.1528 2.360 1.415 1.67 431 
McNeese State University LA COMP 58 1.152 0.0503 2.590 1.240 2.09 559 
Nicholls State University LA BACC 20 1.226 0.0163 2.578 1.228 2.10 719 
Northeast Louisiana University LA COMP 162 1.518 0.1067 2.358 1.218 1.94 444 
Northwestern St Univ of Louisiana LA COMP 98 1.469 0.0667 2.672 1.322 2.02 696 
Southeastern Louisiana University LA COMP 26 1.359 0.0191 2.176 1.116 1.95 652 
Southern Univ and A & M College LA COMP 472 1.302 0.3625 2.646 1.124 2.35 741 
Southern University at New Orleans LA BACC 4 409 0.0098 2.684 1.126 2.38 436 
Univ of Southwestern Louisiana LA COMP 73 2.217 0.0329 2.605 1.255 2.08 754 

University of Maine-Fort Kent ME BACC 11 83 0.1325 3.660 1.443 2.54 319 
University of Maine-Machias ME BACC 18 122 0.1475 3.680 1.463 2.52 323 
University of Maine-Orono ME DOCT 436 1.495 0.2916 4.616 1.565 2.95 340 
University of Maine-Presque Isle ME BACC 6 146 0.0411 3.700 1.483 2.49 307 
University of Southern Maine ME COMP 62 1.011 0.0613 4.560 1..509 3.02 390 

Bowie State College MD COMP 94 297 0.3165 3.003 1.683 1.78 850 
Coppin State College MD BACC 9 246 0.0366 2.848 1.529 1.86 234 
Frostburg State College MD COMP 66 693 0.0952 2.872 1.552 1.85 312 
Morgan State University MD COMP 259 407 0.6364 3.073 1.538 2.00 272 
Saint Mary'S College of Maryland MD BACC 26 266 0.0977 3.350 2.050 1.63 416 
Salisbury State College MO COMP 130 573 0.2269 3.196 1.876 1.70 180 
Towson State University MD COMP 196 1.308 0.1498 2.929 1.609 1.82 217 
Univ of Maryland-College Park MD DOCT 1.016 3.092 0.3286 4.477 1.601 2.80 258 
Univ of Maryland-Baltimore County MD COMP 168 1.399 0.1201 4.516 1.640 2.75 489 
Univ of Maryland-Eastern Shore MD BACC 68 227 0.2996 4.198 1.502 2.79 176 
Univ of Maryland-Univ College MD COMP 63 190 0.3316 4.198 1.502 2.79 361 
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Table A-I: Dependent and Independent Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTF/RTF DIST 
----------- -- ----- --- -------- --- --------
Bridgewater State College MA COMP 36 1.199 0.0300 3.532 1.336 2.64 169 
Fitchburg State College MA COMP 18 871 0.0207 3.256 1.060 3.07 337 
Framington State College MA COMP 25 690 0.0362 3.506 1.310 2.68 475 
North Adams State College MA BACC 13 552 0.0236 3.502 1.306 2.68 293 
Salem State College MA COMP 15 1.234 0.0122 3.399 1.203 2.83 164 
Southeastern Massachusetts Univ MA COMP 33 1.035 0.0319 3.857 1.301 2.96 126 
University of Lowell MA COMP 82 1.523 0.0538 3.986 1.430 2.79 180 
Univ of Massachusetts-Amherst MA DOCT 742 3.453 0.2149 5.020 1.996 2.52 284 
Univ of Massachusetts-Boston MA COMP 5 952 0.0053 4.538 1.514 3.00 423 
Westfield State College MA COMP 22 686 0.0321 3.467 1.271 2.73 206 
Worcester State College MA COMP 21 571 0.0368 3.377 1.181 2.86 395 

Central Michigan University MI COMP 44 3.337 0.0132 3.925 1.569 2.50 587 
Eastern Michigan University MI COMP 162 2.335 0.0694 3.502 1.514 2.31 488 
Ferris State College MI BACC 71 2.744 0.0259 3.381 1.671 2.02 568 
Grand Valley State College MI COMP 9 1.182 0.0076 3.668 1.566 2.34 515 
Lake Superior State College MI BACC 6 427 0.0141 2.876 1.518 1.89 529 
Michigan State University MI DOCT 624 6.202 0.1006 5.509 2.201 2.50 624 
Northern Michigan University MI COMP 95 1.281 0.0742 3.450 1.513 2.28 501 
Oakland University MI COMP 4 1.325 0.0030 4.557 1.767 2.58 1.264 
Saginaw Valley State College MI COMP 2 672 0.0030 3.317 1.697 1.95 1.120 
University of Michigan-Ann Arbor MI DOCT 1.609 2.884 0.5579 8.396 2.662 3.15 685 
University of Michigan-Dearborn MI COMP 4 840 0.0048 5.428 1.734 3.13 489 
University of Michigan-Flint MI BACC 3 635 0.0047 4.972 1.536 3.24 731 
Wa~ State University MI DOCT 6 1.776 0.0034 4.220 1.910 2.21 922 
Western Michigan University MI DOCT 137 2.495 0.0549 3.950 1.620 2.44 474 

Bemidji State University MN COMP 43 588 0.0731 2.432 1.598 1.52 721 
Mankato State University MN COMP 234 2.010 0.1164 2.590 1.700 1.52 429 . 
Moorhead State University MN COMP 407 753 0.5405 2.544 1.654 1.54 549 
Saint Cloud State University MN COMP 73 2.363 0.0309 2.568 1.678 1.53 510 
Southwest State University MN BACC 155 409 0.3790 2.900 1.700 1.71 519 
University of Minnesota-Duluth MN COMP 96 1.661 0.0578 4.415 1.890 2.34 335 
University of Minnesota-Twin Cities MN DOCT 786 3.856 0.2038 4.495 1.970 2.28 345 
University of Minnesota-Morris MN BACC 88 380 0.2316 4.424 1.899 2.33 516 
Winona State University MN COMP 429 750 0.5720 2.569 1.678 1.53 283 

Alcorn State University MS BACC 68 588 0.1156 2.732 1.550 1.76 487 
Delta State University MS COMP 29 312 0.0929 2.532 1.350 1.88 364 
Jackson State University MS COMP 211 . 840 0.2512 2.648 1.472 1.80 579 
Mississippi State University MS DOCT 315 1.360 0.2316 2.882 1.700 1.70 417 
Mississippi University for Women MS COMP 31 265 0.1170 2.657 1.475 1.80 273 
Mississippi Valley State University MS BACC 28 308 0.0909 2.682 1.500 1.79 655 
Univ of Mississippi-Main Campus MS DOCT 661 854 0.7740 2.909 1.727 1.68 386 
University of Southern Mississippi MS DOCT 221 920 0.2402 2.782 1.600 1.74 302 

Central Missouri State University MO COMP 70 1.719 0.0407 2.342 1.254 1.87 537 
Lincoln University MO COMP 75 419 0.1790 2.400 1.200 2.00 381 
Missouri Southern State College MO BACC 49 851 0.0576 2.030 1.150 1.77 417 
Missouri Western State College MO BACC 30 575 0.0522 1.970 1.052 1.87 360 
Northeast Missouri State University MO COMP 518 1.149 0.4508 1.980 1.020 1.94 283 
Northwest Missouri State University MO COMP 476 562 0.8470 1.830 990 1.85 337 
Southeast Missouri State University MO COMP 105 1.584 0.0663 2.150 1.105 1.95 348 
Southwest Missouri State University MO COMP 83 2.746 0.0302 2.400 1.200 2.00 454 
University of Missouri-Columbia MO DOCT 335 3.152 0.1063 4.537 1.567 2.90 513 
University of Missouri-Kansas City MO DOCT 81 616 0.1315 4.351 1.726 2.52 435 
University of Missouri-Saint'Louis MO COMP 25 989 0.0253 4.356 1.536 2.84 426 

Eastern Montana College MT BACC 22 657 0.0335 2.583 1.125 2.30 731 
Montar.a State University MT COMP 129 1.472 0.0876 3.113 1.295 2.40 974 
University of Montana MT COMP 133 975 0.1364 3.148 1.330 2.37 1.039 
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Table A-I: Dependent and Independent Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTF/RTF DIST 
----------- -- ----- --- -------- --- --------

Chadron State College NE BACC 79 241 0.3278 1.691 1.076 1.57 351 
Kearney State College NE CaMP 43 1.307 0.0329 1.694 1.079 1.57 755 
Peru State College NE BACC 36 199 0.1809 1.530 945 1.62 708 
University of Nebraska-Lincoln NE DOCT 265 3.496 0.0758 3.782 1.524 2.48 672 
University of Nebraska-Omaha NE CaMP 67 1.272 0.0527 2.838 1.122 2.53 512 
Wayne State College NE CaMP 107 426 0.2512 1.705 1.090 1.56 383 

University of Nevada-Las Vegas NV CaMP 222 1.435 0.1547 3.280 1.080 3.04 887 
University of Nevada-Reno NV DOCT 113 973 0.1161 3.280 1.080 3.04 590 

University of New Hampshire NH DOCT 977 1.312 0.7447 6.795 2.625 2.59 206 
Keene State College NH BACC 390 389 1.0026 4.684 1.934 2.42 172 
Plymouth State College NH BACC 466 689 0.6763 4.634 1.884 2.46 162 

Jersey City State College NJ COMP 10 744 0.0134 2.320 1.680 1.38 256 
Kean College of New Jersey NJ CaMP 32 1.217 0.0263 2.240 1.600 1.40 135 
Montclair State College NJ CaMP 12 1.~lD 0.0079 1.710 1.230 1.39 223 
Ramapo College of New Jersey NJ BACC 32 442 0.0724 2.304 1.664 1.38 153 
Rutgers. St U of New Jersey-Camden NJ CaMP 21 427 0.0492 4.203 2 • .?71 1.85 564 
Rutgers. St U of New Jersey-Newark NJ COMP 17 753 0.0226 4.203 2.271 1.85 339 
Rutgers. St U of NJ-New Brunswick NJ DOCT 491 4.640 0.1058 4.203 2.271 1.85 244 
Stockton State College NJ BACC 16 811 0.0197 2.256 1.616 1.40 388 
Trenton State College NJ COMP 21 925 0.0227 2.223 1.623 1.37 202 
WilTiam Paterson College NJ CaMP 24 1.228 0.0195 2.214 1.574 1.41 385 

Eastern New Mexico University NM CaMP 204 402 0.5075 3.078 897 3.43 884 
New Mexico Highlands University NM COMP 31 285 0.1088 2.904 720 4.03 869 
New Mexico Institute of Min & Tech NM COMP 56 63 0.8889 3.543 903 3.92 1.144 
New Mexico State University NM DOCT 150 1. 741 0.0862 3.652 1.026 3.56 823 
University of New Mexico NM DOCT 222 1.899 0.1169 3.702 1.029 3.60 980 
Western New Mexico University NM CaMP 29 222 0.1306 2.81<i 726 3.87 755 

Cornell Univ Statutory Colleges NY DOCT 289 1.232 0.2346 8.100 4.650 1. 74 576 
SUNY-Albany NY DOCT 69 2.361 0.0292 3.328 1.478' 2.25 96 
SUNY-Binghamton NY DOCT 95 1.771 0.0536 3.351 1.501 2.23 153 
SUNY-Buffalo Main Campus NY DOCT 50 2.969 0.0168 3.324 1.474 2.26 304 
SUNY-Stony Brook Main Campus NY DOCT 52 1.887 0.0276 3.340 1.490 2.24 444 
SUNY College-Brockport NY COMP 7 902 0.0078 3.325 1.475 2.25 241 
SU~Y College-Buffalo NY COMP 6 1.837 0.0033 3.315 1.465 2.26 400 
Sm,Y Co llege-Cort iand NY CaMP 30 1.310 0.0229 3.330 1.480 2.25 320 
SUNY College-Fredonia NY COMP 11 1.100 0.0100 3.337 1.487 2.24 534 
SUNY College-Geneseo NY CaMP 15 1.272 0.0118 3.335 1.485 2.25 418 
SUNY College-New Paltz NY COMP 54 979 0.0552 3.327 1.477 2.25 196 
SUNY College-Old Westbury NY BACC 3 417 0.0072 3.295 1.445 2.28 156 
SUNY College-Oneonta NY CaMP 22 1.065 0.0207 3.328 1.478 2.25 180 
SUNY College-Oswego NY COMP 23 1.599 0.0144 3.320 1.470 2.26 165 
SUNY College-Plattsburgh NY COMP 21 1.028 0.0204 3.330 1.480 2.25 288 
SUNY College-Potsdam NY COMP 23 726 0.0317 3.325 1.475 2.25 634 
SUNY College-Purchase NY BACC 108 1.315 0.0821 3.345 1.495 2.24 328 
SUNY-Empire State College NY BACC 1 463 0.0022 3.237 1.387 2.33 49 

Appalachian State University NC COMP 292 2.141 0.1364 4.132 884 4.67 320 
East Carolina University NC CaMP 575 2.360 0.2436 4.026 778 5.17 286 
Elizabeth City State University NC BACC 116 322 0.3602 4.044 868 4.66 337 
Fayetteville State University NC BACC 87 508 0.1713 4.162 914 4.55 324 
N Carolina Agri & Tech State Univ NC CaMP 354 874 0.4050 4.186 938 4.46 373 
North Carolina Central University NC COMP 153 621 0.2464 4.070 822 4.95 441 
North Carolina State University NC DOCT 635 2.828 0.2245 4.179 839 4.98 425 
Pembroke State University NC BACC 26 381 0.0682 3.528 674 5.23 533 
Univ of North Carolina-Chapel Hill NC DOCT 576 2.677 0.2152 4.160 820 5.07 458 
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Table A-I: Dependent and Independent Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTF/RTF DIST 
----------- -- ----- --- -------- --- --------
Univ of North Carolina-Asheville NC BACC 38 332 0.1145 3.650 796 4.59 458 
Univ of North Carolina-Charlotte NC COMP 214 1.460 0.1466 3.997 749 5.34 477 
Univ of North Carolina-Greensboro NC DOCT 295 1.198 0.2462 4,262 922 4.62 462 
Univ of North Carolina-Wilmington NC BACC 156 1.136 0.1373 4.114 866 4.75 451 
Western Carolina University NC COMP 189 828 0.2283 4.060 812 5.00 351 
Winston-Salem State University NC BACC 74 469 0.1578 3.896 931 4.18 371 

Dickinson State College NO BACC 40 260 0.1538 2.211 1.143 1.93 520 
Mayville State College NO BACC 31 116 0.2672 2.097 1.130 1.86 629 
Minot State COllege NO BACC 37 545 0.0679 2.166 1.098 1.97 745 
North Dakota State University NO COMP 532 937 0.5678 2.388 1.194 2.00 561 
University of North Dakota NO DOCT 592 1.033 0.5731 2.460 1.266 1.94 563 
Valley City State College NO BACC 16 227 0.0705 2.196 1.128 1.95 800 

Bowling Green State University OH DOCT 249 3.028 0.0822 4.428 2.028 2.18 425 
Cleveland State University OH COMP 14 1.772 C.0079 3.822 1.911 2.00 469 
Kent State University OH DOCT 422 3.696 0.1142 3.965 2.165 1.83 432 
Miami University OH DOCT 1.007 2.366 0.4256 5.458 2.584 2.11 431 
Ohio State University-Main Campus OH DOCT 287 6.555 0.0438 4.416 1.704 2.59 550 
Ohio State University-Mansfield OH BACC 1 327 0.0031 4.416 1.704 2.59 546 
Ohio State University-Marion OH BACC 1 254 0.0039 4.416 1.704 2.59 504 
Ohio State University-Newark OH BACC 3 365 0.0082 4.416 1.704 2.59 465 
Ohio University-Main Campus OH DOCT 518 2.631 0.1969 4.170 2.070 2.01 402 
University of Akron OH Docr 37 3.898 0.0095 3.896 1,784 2.18 450 
University of Toledo OH DOCT 285 2.772 0.1028 3.S44 1.739 2.27 416 
Wright State University OH COMP 77 1.796 0.0429 3.504 1.752 2.00 477 
Youngstown State University OH COMP 165 2.032 0.0812 2.550 1.500 1.70 345 

Cameron Urriversity OK BACC 6 976 0.0061 1.806 671 2.69 840 
Central State University OK COMP 55 1.336 0.0412 1.914 712 2.69 682 
East Central University OK COMP 14 681 0.0206 1.739 641 2.71 665 
Langston University OK BACC 91 170 0.5353 1.900 728 2.61 757 
Northwestern Oklahoma State Univ OK BACC 1 386 0.0026 1.709 611 2.80 510 
Oklahoma Panhandle State Univ OK BACC 1 228 0.0044 1.710 525 3.26 381 
Oklahoma State University OK DOCT 282 2,758 0.1022 2.680 889 3.01 627 
Southwestern Oklahoma State Univ OK COMP 55 809 0.0680 1.899 654 2.90 520 
University of Oklahoma-Norman OK DOCT 548 2.551 0.2148 2.727 921 2.96 603 
Univ of Science and Arts of Okla OK BACC 5 257 0.0195 1.804 635 2.84 699 

Eastern Oregon State College OR BACC 71 189 0.3757 1.422 1.422 1.00 982 
Oregon State University OR DOCT 330 1.786 0.1848 4.173 1.470 2.84 1.017 
Portland State University OR CDMP 92 839 0.1097 4.179 1.476 2.83 461 
Southern Oregon State College OR COMP 78 676 0.1154 3.801 1.488 2.55 1.154 
University of Oregon OR DOCT 516 1.714 0.3011 4.190 1.487 2.82 889 
Western Oregon State College OR COMP 29 527 0.0550 3.770 1.457 2.59 1.492 

Lincoln University PA BACC 159 157 1.0127 3.130 2.130 1.47 335 
Penn State University-Main Campus PA DOCT 971 2.609 0.3722 6.018 2.996 2.01 292 
Penn State Un iv-Behrend College PA BACC 93 623 0.1493 6.018 2.996 2.01 319 
Temple University PA DOCT 295 2.669 0.1105 5.846 3.350 1.75 268 
Univ of Pennsylvania-Bloomsburg PA COMP 132 1.054 0.1252 3.220 1.824 1.77 227 
Univ of Pennsylvania-California PA COMP 96 1.385 0.0693 3.076 1.680 1.83 324 
Ur..v of Pennsylvania-Cheyney PA BACC 165 150 1.1000 3.076 1.680 1.83 425 
Univ of rennsylvania-Clarion PA COMP 78 1.150 0.0678 3.278 1.882 1.74 299 
Uni .... of Penn-~clst Stroudsburg PA COMP 340 515 0.6602 3.266 1.870 1.75 221 
Univ of Pennsylvania-Edinboro FA COMP 192 1.075 0.1786 3.286 1.890 1.74 287 
Univ of Pennsylvania-Indiana PA COMP 64 2.104 0.0304 3.300 1.504 1.73 377 
Univ of Pennsylvania-Lock Haven PA BACC 146 526 0.2776 2.553 1.855 1.38 251 
Univ of Pennsylvania-Mansfield PA COMP 201 497 0.4044 3.301 1.905 1.73 248 
Univ of Pennsylvania-Millersville PA COMP 103 1.084 0.0950 3.202 1.806 1.77 219 
Univ of Pennsylvania-Shippensburg PA COMP 117 1.078 0.1085 3.312 1.916 1.73 207 
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Table A-I: Dependent and Independent Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTF/RTF DIST 
----------- -- ----- --- -------- --- --------
Univ of Pennsylvania-Slippery Rock PA COMP 180 951 0.1893 3.106 1.838 1.69 282 
Univ of Pennsylvania-West Chester PA COMP 379 1.232 0.3076 3.076 1.680 1.83 222 
Univ of Pittsburgh-Main Campus PA DOCT 205 2.429 0.0844 6.320 3.220 1.96 356 
University of Pittsburgh-Bradford PA BACC 25 278 0.0899 6.320 3.220 1.96 229 
University of Pittsburgh-Johnstown PA BACC 9 804 0.0112 6.280 3.180 1.97 232 

Rhode Island College RI COMP 68 793 0.0858 3.752 1.298 2.89 103 
University of Rhode Island RI DOCT 920 1.289 0.7137 5.816 2.130 2.73 173 

Citadel. Military College of SC SC COMP 340 261 1.3027 4.045 1.745 2.32 491 
Clemson University SC DOCT 867 1.346 0.6441 4.470 1.922 2.33 435 
College of Charleston SC COMP 177 717 0.2469 3.036 1.636 1.86 425 
Francis Marion College SC BACC 26 800 0.0325 2.200 1.100 2.00 491 
Lander Co llege SC 8ACC 26 426 0.0610 2.070 1.470 1.41 338 
South Carolina State College SC BACC 57 542 0.1052 2.400 1.200 2.00 428 
Univ of South Carolina-Columbia SC DOCT 559 1.973 0.2833 4.148 2.028 2.05 456 
University of South Carolina-Aiken SC BACC 53 342 0.1550 2.940 1.400 2.10 423 
Univ of S Carolina-Coastal Carolina SC BACC 107 529 0.2023 2.940 1,400 2.10 505 
Univ of South Carolina-Spartanburg SC BACC 10 498 0.0201 2.940 1.400 2.10 438 
Winthrop College SC COMP 111 870 0.1276 3.012 1.748 1.72 343 

Black Hills State College SO BACC 75 389 0.1928 2.551 1.441 1.77 527 
Dakota State College SO BACC 24 209 0.1148 2.564 1.454 1.76 585 
Northern State College SO BACC 17 590 0.0288 2.452 1.342 1.83 385 
Sou~ Dakota State University SO COMP 259 1.018 0.2544 2.862 1.542 1.86 545 
University of South Dakota SO DOCr 229 731 0.3133 2.862 1.542 1.86 422 

Austin Peay State University TN COMP 78 437 0.1785 2.631 1.200 2.19 279 
East Tennessee State University TN DOCT 215 1.465 0.1468 3.494 1.064 3.28 462 
Memphis State University TN DOCT 298 1.603 0.1859 3.596 1.160 3.10 457 
Middle Tennessee State University TN COMP 124 1.738 0.0713 3.466 1.036 3.35 482 
Tennessee State University TN COMP 276 538 0.5130 3.496 1.066 3.28 533 
Tennessee Technological University TN COMP 45 1.232 0.0365 3.525 1.095 3.22 502 
University of Tennessee-Knoxville TN DOCT 406 3.276 0.1239 3.756 1.323 2.84 494 
University of Tennessee-Chattanooga TN COMP 101 798 0.1,266 3.530 1.098 3.21 388 
University of Tennessee-Martin TN COMP 41 944 0.0434 3.606 1.173 3.07 333 

Angelo State University TX COMP 35 1.224 0.0286 3.990 870 4.59 912 
East Texas State University TX COMP 10 552 0.0181 3.930 810 4.85 1.081 
Lamar University TX COMP 54 2.250 0.0240 4.000 880 4.55 1.133 
Midwestern State University TX COMP 56 578 0.0969 3.990 870 4.59 994 
North Texas State University TX DOCT 91 2.054 0.0443 4.016 896 4.48 1.059 
Pan American University TX COMP 10 1.496 0.0067 3.900 780 5.00 956 
Prairie View A & M University TX COMP 155 813 0.1907 3.990 870 4.59 986 
Sa~ Houston State University TX COMP 16 1.570 0.0102 3.244 748 4.34 1.024 
Stephen F. Austin State University TX COMP 18 2,179 0.0083 3.970 850 4.67 993 
Sul Ross State University TX COMP 6 298 0.0201 3.244 748 4.34 464 
Tarleton State University TX COMP 14 977 0.0143 4.006 886 4.52 1.098 
Texas A & I University TX COMP 9 632 0.0142 3.204 708 4.53 1,035 
Texas A & M University-Main Campus TX DOCT 348 5.578 0.0624 3.990 870 4.59 1.035 
Texas A & M University-Galveston TX BACC 25 76 0.3289 3.803 683 5.57 1.191 
Texas Southern University TX COMP 186 633 0.2938 3.990 870 4.59 882 
Texas Technical University TX OOCT 214 5.293 0.0404 3.950 840 4.70 967 
Texas Woman's University TX DOCT 19 484 0.0393 4.002 882 4.54 977 
Univ of Houston-University Park TX DOCT 216 1.705 0.1267 3.960 840 4.71 961 
University of Texas-Austin TX DOCT 476 6.222 0.0765 3.983 863 4.62 978 
University of Texas-Arlington TX COMP 63 1.798 0.0350 3.274 778 4.21 1.062 
University of Texas-El Paso TX COMP 60 1.776 0.0338 3,936 816 4.82 1.075 
University of Texas-San Antonio TX COMP 10 765 0.0131 3.234 738 4.38 1.075 
West Texas State University TX COMP 96 749 0.1282 3.982 862 4.62 742 
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Table A-I: Dependent and Independent Variables by Institution 

Institution ST CLSSF NRES RES NRES/RES NRTF RTF NRTFiRTF DIST 
----------- -- ----- --- -------- --- --------
Southern Utah State College UT BACC 82 544 0.1507 2.577 969 2.66 468 
Utah State University UT DOCT 221 995 0.2221 3.246 1.185 2.74 554 
University of Utah UT DOCT 353 2.715 0.1300 3.475 1.277 2.72 844 
Weber State College UT BACC 88 1,721 0.0511 2.712 1.017 2.67 772 

Castleton State College VT BACC 176 174 1.0115 4.716 2.266 2.08 176 
Johnson State College VT BACC 180 189 0.9524 4.716 2.268 2.08 198 
Lyndon State College VT BACC 105 129 0.8140 4.712 2.262 2.08 147 
U of Vermont & State Agri College VT DOCT 1.263 857 1.4737 8.568 3.198 2.68 262 

James Madison University VA COMP 510 1.376 0.3706 4.222 2.392 1.77 381 
Longwood College VA BACC 63 690 0.0913 3.853 2.529 1.52 403 
Mary Washington College VA BACC 132 548 0.2409 3.722 1.902 1.96 463 
Norfolk State University VA COMP 582 1.088 0.5349 2.420 1.308 1.85 391 
Old Dominion University VA COMP 342 1.322 0.2587 3.618 1.986 1.82 442 
Radford University VA COMP 173 1.607 0.1077 2.576 1.796 1.43 391 
University of Virginia-Main Campus VA OOCT 908 1.605 0.5657 5.468 2.238 2.44 501 
U of Virginia-Clinch Valley College VA BACC 12 222 0.0541 2.220 1.404 1.58 367 
Virginia Commonwealth University VA DOCT 165 1.586 0.1040 4.730 2.110 2.24 363 
Virginia Military Institute VA BACC 203 199 1.0201 7.055 4.055 1.74 535 
Virginia Polytech Institute & St U VA DOCT 913 3.084 0.2960 4.407 2.187 2.02 353 
Virginia State University VA COMP 405 345 1.1739 3.100 1.800 1.72 398 

Central Washington University WA COMP 23 848 0.0271 4.206 1.212 3.47 1.588 
Eastern Washington University WA COMP 29 739 0.0392 4.206 1.212 3.47 1.080 
Evergreen State College WA BACC 110 545 0.2018 4.206 1.212 3.47 1.375 
University of Washington WA DOCT 376 3.123 0.1204 4.461 1.605 2.78 1.053 
Washington State University WA DOCT 205 2.455 0.0835 4.462 1.606 2.78 1.149 
Western Washington University WA COMP 62 1.485 0.0418 4.209 1.215 3.46 1.411 

Bluefield State College WV BACC 15 407 0.0369 2.400 890 2.70 138 
Concord College WV BACC 53 549 0.0965 2.418 908 2.66 247 
Fairmont State College WV BACC 67 994 0.0674 2.406 896 2.69 262 
Glenville State College WV BACC 36 . 395 0.0911 2.400 890 2.70 196 
Marshall University WV COMP 172 1.449 . 0.1187 2.772 1.042 2.66 227 
Shepherd College WV BACC 177 285 0.6211 2.400 892 2.69 218 
West Liberty State College WV BACC 145 410 0.3537 2.410 900 2.68 195 
West Virginia Institute of Tech WV BACC 52 506 0.1028 2.500 940 2.66 417 
West Virginia State College WV BACC 58 671 0.0864 2.416 906 2.67 422 
West Virginia University WV DOCr 1.099 1.500 0.7327 3.240 1.260 2.57 242 

University of Wisconsin-Madison WI DOCT 1.461 3.867 0.3778 4.914 1.570 3.13 444 
University of Wisconsin-Eau Claire WI COMP 402 2.052 0.1959 4.250 1.447 2.94 145 
University of Wisconsin-Green Bay WI CDMP 30 662 0.0453 4.204 1.401 3.00 467 
University of Wisconsin-La Crosse WI COMP 258 1.852 0.1393 4.252 1.449 2.93 203 
University of Wisconsin-Milwaukee WI DOCT 38 2.589 0.0147 4.970 1.626 3.06 370 
University of Wisconsin-Oshkosh WI COMP 68 1.863 0.0365 4.196 1.393 3.01 370 
University of Wisconsin-Parkside WI BACC 30 851 0.0353 4.190 1.387 3.02 355 
University of Wisconsin-Platteville WI COMP 77 1.047 0.0735 4.265 1.462 2.92 263 
University of Wisconsin-River Falls WI COMP 476 664 0.7169 4.240 1.437 2.95 152 
Univ of Wisconsin-Stevens Point WI COMP 115 1.665 0.0691 4.279 1.476 2.90 314 
University of Wisconsin-Stout WI COMP 524 893 0.5868 '4.265 1.462 2.92 156 
University of Wisconsin-Superior WI COMP 121 241 0.5021 4.197 1.395 3.01 175 
University of Wisconsin-Whitewater WI COMP 172 1.945 0.0884 4.253 1.450 2.93 317 

University of Wyoming WY DOCT 291 1.085 0.2682 2.442 778 3.14 578 
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Table A-I: Dependent and Independent Variables by Institution 

Institution HMRTF NETMIGR DNINC HMINC DNEMP HMEMP SEL 
-----------
Alabama State University 1.569 1.0406 8.681 10.991 90.2 92.3079 644 
Auburn University-Main Campus 1.279 1.0118 8.681 10.374 90.2 93.4369 1015 
Auburn University-Montgomery 1.532 1.0406 8.681 11.983 90.2 94.1750 867 
Jacksonville State University 1.355 0.9975 8.681 10.364 90.2 93.8773 791 
Livingston University 1.464 0.9113 8.681 8.284 -90.2 89.3958 750 
Troy State University-Troy 1.159 0.9572 8.681 10.933 90.2 94.0012 905 
Troy State University-Dothan 1.335 1.0241 8.681 10.191 90.2 94.1000 850 
Troy State University-Montgomery 1.286 1.0406 8.681 10.477 90.2 92.8455 850 
University of Alabama-University 1.330 0.9869 8.681 10.203 90.2 92.5290 947 
University of Alabama-Birmingham 1.423 0.9739 8.681 10.393 90.2 92.5667 867 
University of Alabama-Huntsville 1.375 1.1315 8.681 10.401 90.2 52.5143 975 
University of Montevallo 1.312 1.1539 8.681 10.795 90.2 93.5969 874 
University of North Alabama 1.247 1.0012 8.681 9,762 90.2 92.3468 746 

Arizona State University 1.366 1.1879 10.561 11.209 93.1 92.9868 975 
Northern Arizona University 1.199 1.0240 10.561 11.697 93.1 92.5541 867 
University of Arizona 1.305 1.0745 10.561 11.340 93.1 93.0993 975 

Arkansas State Univ-Main Campus 1.246 0.9684 8.389 9.994 91.3 92.6245 791 
Arkansas Technical University 1.142 1.0719 8.389 10.116 91.3 92.1556 833 
Henderson State University 1.165 0.9528 8.389 10.371 91.3 91.2846 727 
Southern Arkansas Univ-Main Campus 1.147 0.9887 8.389 9.469 91.3 88.8630 803 
University of Arkansas-Main Campus 1.161 1.0199 8.389 10.441 91.3 92.4160 949 
University of Arkansas-Little Rock 1.356 0.9859 8.389 10.nO 91.3 92.7333 756 
University of Arkansas-Monticello 1.150 0.9665 8.389 9.766 91.3 90.0417 780 
University of Arkansas-Pine Bluff 1.424 0.9471 8.389 10.672 91.3 92.1051 622 

Calif Poly State U-San Luis Obispo 1.250 1.2258 11.385 11.200 93.3 93.0773 993 
Calif State College-Bakersfield 1.233 1.1327 11.885 11.010 93.3 90.8286 872 
Calif State Poly Univ-Pomona 1.497 1.0403 11.885 11.157 93.3 93.5381 924 
California State Univ-Chico 1.300 1.1279 11.885 11.675 93.3 91.3478 895 
Calif State Un iv-Dominguez Hills 1.199 1.0403 11.885 10.393 93.3 92.3600 800 
California State Un iv-Fresno 1.349 1.0548 11.885 10.429 93.3 92.9533 880 
California State Univ-Fullerton 1.432 1.0520 11.885 11.524 93.3 93.8368 1054 
California State Un iv-Hayward 1.627 1. 0410 11.885 10.853 93.3 93.4500 972 
California State Un iv-Long Beach 1.377 1.0025 11.885 11. 025 93.3 93.1824 930 
California State Un iv-Los Angeles 1.470 1.0025 11.885 10.616 93.3 93.1625 910 
California State Un iv-Northridge 1.380 1.0025 11.885 11. 023 93.3 93.0886 939 
California State Univ-Sacramento 1.409 1.1020 11.885 11.510 93.3 92.7937 940 
Calif State Univ-San Bernardino 1.303 1.1903 11.885 10.856 93.3 93.4261 892 
California State Univ-Stanislaus 1.680 1.1215 11.885 11.013 93.3 93.0750 915 
Humboldt State University 1.432 1.0028 11.885 11.486 93.3 92.2167 1017 
San Diego State University 1.287 1.1138 11.885 11.068 93.3 92.7678 919 
San Francisco State University 1.532 1.0893 11.885 11.184 93.3 93.8261 1060 
San Jose State University 1.395 1.0088 11.885 10.835 93.3 93.5581 885 
Sonoma State University 1.410 1.1078 11.885 10.520 93.3 92.5667 928 
University of California-Berkeley 1.399 1. 0410 11.885 11.042 93.3 93.2092 1102 
University of California-Davis 1.368 1.0573 11.885 11. 021 93.3 93.1113 1098 
University of California-Irvine 1.249 1.0520 11.885 11.086 93.3 93.0000 1078 
Univ of California-Los Angeles 1.340 1.0025 11.885 10.941 93.3 92.9466 1039 
University of California-Riverside 1.229 1.2369 11.885 10.644 93.3 92.6706 1052 
University of California-San Diego 1.356 1.1138 11.885 10.923 93.3 93.2047 1090 
Univ of California-Santa Barbara 1.385 1.0844 11.885 10.926 93.3 93.0073 1140 
University of California-Santa Cruz 1.432 1.1026 11.885 11.240 93.3 93.3353 1104 

Adams State College 1.053 0.9746 11.713 9.917 92.6 91.8476 756 
Colorado State University 1.344 1.0979 11.1"13 10.997 92.6 93.2450 994 
Fort Lewis College 1.075 1.0809 11.713 10.380 92.6 92.3469 791 
Mesa Co 11 ege 1.224 1.0184 11.713 11.509 92.6 92.5960 756 
Metropolitan State College 827 0.9702 11. 713 9.318 92.6 91.1000 830 
University of Colorado-Boulder 1.379 1.0612 11. 713 11.385 92.6 93.5311 1090 
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Table A-I: Dependent and Independent Variables by Institution 

Institution HMRTF NETMIGR oNINC HMINC oNEMP HMEMP SEL 
-----------
Univ of Colorado-Colorado Springs 924 1.1332 11.713 8.389 92.6 91.3000 1010 
University of Northern Colorado 1.248 1.0186 11.713 10.630 92.6 93.3484 867 
University of Southern Colorado . 1.328 0.9667 11.713 10.347 92.6 93.6429 783 
Western State College of Colorado 1.404 0.8971 11.713 11.069 92.6 93.1473 791 

Central Connecticut University 1.604 0.9939 14.090 12.202 96.2 95.3133 910 
Eastern Connecticut University 1.597 1.0141 14.090 11.904 96.2 95.2103 900 
Southern Connecticut University 1.647 0.9984 14.090 11.965 96.2 94.6082 900 
Western Connecticut University 1.654 0.9913 14.090 11.840 96.2 94.1636 900 
University of Connecticut 1.626 1.0122 14.090 11.873 96.2 94.9077 1092 

Delaware State College 1.713 1.0031 11.375 12.247 95.7 94.3050 690 
University of Delaware 1.874 1.0105 11.375 12.070 95.7 94.4106 1018 

Univ of the District of Columbia 1.532 0.9536 13.530 11.025 92.3 93.9723 903 

Florida A & M University 1.489 1.1009 11.271 10.788 94.3 93.0371 750 
Florida Atlantic University 1.666 1.3031 11.271 11.817 94.3 93.8143 873 
Florida International University 1.641 1.0542 11.271 11.572 94.3 93.7I54 873 
Florida State University 1.542 1.1009 11.271 10.866 94.3 93.5096 975 
UniverSity of Central Florida 1.590 1.1680 11.271 11.422 94.3 93.4898 1025 
University of Florida 1.549 1.0984 11.271 10.883 94.3 93.3239 1050 
University of North Florida 1.449 1.0695 11.271 11.127 94.3 94.1357 873 
University of South Florida 1.677 1.1509 11.271 11.497 94.3 93.6677 920 
University of West Florida 1.517 1.0971 11.271 10.277 94.3 92.2806 873 

Albany State College 1.149 0.9474 10.191 11.173 94.1 94.0459 595 
Armstrong State College 1.300 1.0203 10.191 11.447 94.1 93.8917 790 
Augusta College 1.389 1.0094 10.191 10.292 94.1 93.4933 940 
Columbus College 1.348 1.0041 10.191 10.815 94.1 93.1137 834 
Fort Valley State College 1.436 0.9948 10.191 10.885 94.1 93.1114 570 
Georgia College 1.346 1.0548 10.191 10.342 94.1 93.0000 870 
Georgia Institute of Technology 1.374 1.0105 10.191 10.603 94.1 93.4558 1141 
Georgia Southern College 1.325 1. 0028 10.191 10.748 94.1 93.9173 950 
Georgia Southwestern College 1.152 0.9830 10.191 11.111 94.1 93.8692 819 
Georgia State University 1.405 1. 0105 10.191 10.603 94.1 93.0771 906 
North Georgia College 1.315 1.1115 10.191 10.785 94.1 93.6000 841 
Savannah State College 1.451 1.0203 10.191 9.980 94.1 93.4690 750 
University of Georgia 1.358 1.0107 10.191 10.249 94.1 93.5127 1013 
Valdosta State College 1.162 1.0191 10.191 11.200 94.1 93.9612 900 
West Georgia College 1.340 1.1012 10.191 10.769 94.1 93.3333 824 

Boise State University 1.230 1.0462 B.567 10.910 91.3 92.1064 830 
Idaho State University 1.163 0.9419 8.567 10.810 91.3 92.7517 833 
Lewis-Clark State College 1.296 0.9609 8.567 10.828 91.3 91.8471 930 
University of rdaho 1.298 1.0035 8.567 11.239 91.3 91.9260 947 

Eastern Illinois University 1.600 0.9732 11.302 10.560 91.9 92.6000 961 
Illinois State University 1.486 0.9841 11.302 10.565 91.9 93.1303 920 
Northeastern Illinois University 2.241 0.9624 11.302 10.288 91.9 . 93.2000 775 
Northern Illinois University 1.420 0.9558 11.302 10.585 91.9 93.0175 930 
Southern IllinoiS Univ-Carbondale 1.310 0.9465 11.302 10,783 91.9 93.3467 833 
Southern Illinois Univ-Edwardsville 1.268 0.9782 11.302 10.360 91.9 93.7300 910 
University of Illinois-Chicago 1.501 0.9624 11.302 10.687 91.9 92.8440 900 
University of Illinois-Urbana 1.430 0.9543 11.302 10.686 91.9 93.4194 1049 
Western Illinois University 1.363 0.9093 11.302 10.324 91.9 93.1420 860 

Ball State University 1.691 0.9137 9.978 10.829 93.3 92.2218 852 
Indiana State University 1.604 0.9528 9.978 11.240 93.3 92.4131 870 
Indiana University-Bloomington 1.621 0.9899 9.978 10.935 93.3 92.4291 940 
Indiana UniverSity-Kokomo 1.203 0.9379 9.978 8.681 93.3 90.2000 870 
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Table A-I: Dependent and Independent Variables by Institution 

Institution HMRTF NETMIGR ONINC HMINC ONEMP HMEMP SEL 
-----------
Indiana University-Northwest 952 0.8925 9,978 8,141 93.3 88.2000 800 
Indiana·U/Purdue U-Indianapolis 1.413 0.9729 9,978 9,576 93.3 91.3000 868 
Indiana Un iv/Purdue Univ-Fort Wayne 1,599 0.9484 9,978 10,881 93.3 92.5581 910 
Indiana University-South Bend 1,751 0.9632 9,978 10,883 93.3 91.4000 871 
Indiana University-Southeast 1,132 0.9935 9,978 8,636 93.3 90.5333 aoo 
Purdue University-Main Campus 1,615 0.9737 9,978 10,953 93.3 92.5924 1009 
Purdue University-Calumet 1,632 0.8925 9,978 11,249 93.3 92.0429 869 
University of Southern Indiana 1.522 0.9737 9,978 10,510 93.3 92.0320 831 

Iowa State Univ of Science & Tech 1.566 0.9461 10,096 11,058 93.0 92.9229 1125 
University of Iowa 1,590 0.9767 10,096 11.168 93.0 92.2172 975 
University of Northern Iowa 1,540 0.8753 10,096 11.016 93.0 92.9592 1000 

Fort Hays State University 1.244 0.9885 10,684 10,953 94.6 93.1489 955 
Kansas St U of Agri & Applied Sci 1,304 0.9244 10,684 10,619 94.6 93.2206 1000 
Pittsburg State University 1,162 0.9842 10,684 10,293 94.6 93.0926 791 
University of Kansas-Main Campus 1,297 1.0192 10,684 10,650 94.6 93.1192 1011 
Washburn University of Topeka 1,259 0.9942 10,684 10,492 94.6 92.7575 867 
Wichita State University 1,371 0.9913 10,684 10,720 94.6 92.6636 902 

Eastern Kentucky University 1,727 0.9925 8,614 10,494 90.7 92.4600 830 
Kentucky State University 1,572 1.0191 8,614 10,528 90.7 92.0746 662 
Morehead State University 1,785 0.9685 8,614 10,351 90.7 92.1221 791 
Murray State University 1,408 0.9534 8,614 10,352 90.7 92.6145 833 
Nortnern Kentucky University 1,829 0.9472 8,614 10,397 90.7 92.1042 833 
University of Kentucky 1,576 0.9951 8,614 10,464 90.7 92.2309 902 
University of Louisville 1,517 0.9610 8,614 10,666 90.7 92.8714 975 
Western Kentucky University 1,305 1.1211 8,614 9,746 90.7 92.5206 756 

Grambling State University 1,246 1.0251 8,836 10,643 86.9 92.3391 637 
Louisiana St Univ and A & M College 1,204 0.9924 8,836 10,048 86.9 91. 7684 867 
Louisiana State Univ-Shreveport 1,159 1.0190 8,836 10,959 86.9 92.6250 833 
University of New Orleans 1,384 0.9444 8,836 10,133 86.9 91.6812 940 
Louisiana Technical Univers.ity 1,001 1.0251 8,836 9,146 86.9 91.3172 791 
McNeese State University 898 0.9593 8,836 10,423 86.9 91.3741 727 
Nicholls State University 1,259 0.9758 8,836 10,224 86.9 91.9300 756 
Northeast Louisiana University 1,166 0.9856 8,836 9,043 86.9 90.9099 727 
Northwestern St Univ of Louisiana 1,187 0.9574 8,836 10,060 86.9 91.6633 727 
Southeastern Louisiana University 1,392 1.0632 8,836 9,883 86.9 91.7962 700 
Southern Univ and A & M College 1.351 0.9924 8,836 10,106 86.9 91.6638 655 
Southern University at New Orleans 1,305 0.9444 8,836 9,460 86.9 90.3750 655 
Univ of Southwestern Louisiana 1,177 1.0460 8,836 10,572 86.9 92.3205 761 

University of Maine-Fort Kent 1.460 0.9223 9,042 13,089 94.7 95.7273 860 
University of Maine-Machias 1,645 0.9514 9,042 12,202 94.7 95.8889 880 
University of Maine-Orono 1,611 1.0518 9,042 12,295 94.7 95.6686 1066 
University of Maine-Presque Isle 1,869 0.9223 9,042 11,969 94.7 95.4000 914 
University of Southern Maine 1,709 1.0241 9,042 12,046 94.7 95.9242 1010 

Bowie State College 1,068 0.9573 12,967 12,612 95.5 93.4745 670 
Coppin State College 1,880 0.9968 12,967 11,160 95.5 94.3333 680 
Frostburg State College 1,868 0.9280 12,967 11,153 95.5 93.5545 901 
Morgan State University 1,688 0.9968 12,967 11,870 95.5 93.9965 637 
Saint Mary's College of Maryland 1,702 1.0451 12,967 11,811 95.5 94.1731 924 
Salisbury State College 1,769 1.0480 12,967 11,943 95.5 94.7554 880 
Towson State University 1.797 0.9968 12,967 11,637 95.5 93.9005 898 
Univ of Maryland-College Park 1,719 0.9573 12,967 11.795 95.5 93.9677 950 
Univ of Maryland-Baltimore County 1,703 0.9968 12,967 11,846 95.5 93.5030 886 
Univ of Maryland-Eastern Shore 1,684 1.0000 12,967 11,845 95.5 93.8250 800 
Univ of Maryland-Univ College 1.342 0.9573 12,967 12,089 95.5 93.2556 873 
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Table A-I: Dependent and Independent Variables by Institution 

Institution HMRTF NETMIGR DNINC HMINC DNEMP HMEMP SEL -----------
Bridgewater State College 1,714 1.0044 12,510 l1,S63 96.2 95.8222 990 
Fitchburg State College 1,837 0.9952 12,510 11;830 96.2 95.8778 919 
Framington State College 1.545 0.9748 12,510 12,957 96.2 95.4720 897 
North Adams State College 2,103 0.9628 12,510 10,737 96.2 94.9462 944 
Salem State College 1,955 0.9986 12,510 11,427 96.2 95.9467 990 
Southeastern Massachusetts Univ 1,712 0.9973 12,510 11,252 96.2 95.7970 970 
University of Lowell 1,929 0.9748 12,510 11,632 96.2 96.1122 990 
Univ of Massachusetts-Amherst 1,660 0.9986 12,510 12,022 96.2 94.3841 1030 
Univ of Massachusetts-Boston 1,715 0.9915 12,510 11,169 96.2 94.0800 960 
Westfield State College 1,551 0.9783 12,510 12,928 96.2 95.3318 955 
Worcester State College 1,613 0.9952 12,510 12,116 96.2 95.3952 860 

Central Michigan University 1,620 0.9538 10,902 10,902 91.2 92.9523 845 
Eastern Michigan University 1.807 0.9471 10,902 10,532 91.2 92.0932 800 
Ferris State College 1,582 0.9973 10,902 10,845 91.2 93.0282 756 
Grand Valley State College 1,640 1.0191 10,902 11,429 91.2 92.3778 867 
Lake Superior State College 1.709 0.9862 10,902 10,853 91.2 93.4667 859 
Michigan State University 1,618 0.9466 10,902 11.175 91.2 92.9877 1012 
Northern Michigan University 1,535 0.9001 10.902 10,930 91.2 92.9053 830 
Oakland University 1.219 0.9734 10.902 10,895 91.2 91.7500 930 
Saginaw Valley State College 1.217 0.8996 10,902 10,932 91.2 93.3000 950 
University of Michigan-Ann Arbor 1.624 0.9471 10.902 11,476 91.2 93.4740 1110 
University of Michigan-Dearborn 1.793 0.8958 10,902 11.293 91.2 92.6750 1010 
University of Michigan-Flint 1,462 0.9141 10,902 10,065 91.2 93.8333 956 
Wayne State University 1,332 0.8958 10,902 9,533 91.2 92.1333 925 
Western Michigan University 1,565 0.9750 10,902 10,873 91.2 92.4803 833 

Bemidji State University 1,407 0.9871 11.186 10,701 94.7 92.5767 902 
Mankato State University 1,426 0.9235 11,186 9,656 94.7 93.8825 902 
Moorhead State University 1.221 0.9230 11.186 9,442 94.7 93.9607 900 
Saint Cloud State University 1,381 0.9778 11.186 10,007 94.7 93.7110 833 
Southwest State University 1.450 0.9405 11,186 9,027 94.7 94.7671 825 
University of Minnesota-Duluth 1.434 0.8853 11.186 10,405 94.7 92.9281 945 
University of Minnesota-Twin Cities 1,451 0.9995 11.186 10,241 94.7 93.3125 1011 
University of Minnesota-Morris 1.489 0.9028 11.186 9,614 94.7 93.9807 930 
Winona State University 1.538 0.9589 11.186 10,759 94.7 92.5033 900 

Alcorn State University 1,370 0.9267 7,483 10.182 88.3 91.1971 644 
Delta State University 1.097 0.8890 7,483 9,674 88.3 92.3897 867 
Jackson State University 1,435 0.9721 7,483 10,418 88.3 91.9730 644 
Mississippi State University 1.265 0.9639 7,483 9,858 88.3 91.8038 902 
Mississippi University for Women 1,214 0.9773 7,483 9,259 88.3 91.1323 867 
Mississippi Valley State University 1,435 0.9374 7,483 10,714 88.3 91.7893 644 
Univ of Mississippi-Main Campus 1,190 0.9484 7,483 9,695 88.3 91.3856 1000 
University of Southern Mississippi 1,257 0.9909 7.483 9.408 88.3 89.7018 790 

Central Missouri State University 1.348 0.9002 10.283 10,711 93.9 93.4886 867 
Lincoln University 1.490 1.07Q6 10,283 10.846 93.9 92.1120 720 
Missouri Southern State College 1,082 1.0069 10,283 10.301 93.9 92.5980 820 
Missouri Western State College 1.333 0.9545 10.283 10,469 93.9 93.8367 756 
Northeast Missouri State University 1.486 0.9316 10,283 10,642 93.9 92.6122 783 
Northwest Missouri State University 1,346 0.9273 10,28~ 10,209 93.9 93.3546 833 
Southeast Missouri State University 1.521 l.OE? j,(j . 10,942 93.9 92.0714 901 
Southwest Missouri State University 1,240 1. Cl335 1--..:33 10,185 93.9 92.3602 820 
University of Missouri-Columbia 1,423 1.0020 10,283 10,813 93.9 92.6627 1055 
University of Missouri-Kansas City 1,344 0.9679 10,283 10,622 93.9 93.9160 1003 
University of Missouri-Saint Louis 1,513 0.9802 10,283 11,094 93.9 92.1600 930 

Eastern Montana College 1.017 1.0443 8,781 9,766 91.9 91.8318 727 
Montana State University 1.247 1.0443 8,781 11,071 91.9 92.2659 968 
University of Montana 1,386 0.9566 8.781 10,978 91.9 92.6549 930 
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Table A-I: Dependent and Independent Variables by Institution 

Institution HMRTF NETMIGR DNINC HMINC DNEMP HMEMP SEL 
-----------
Chadron State College 1.162 0.9376 10.546 9.695 95.0 92.9114 833 
Kearney State College 1.273 1.0029 10.546 11.014 95.0 92.4512 895 
Peru State College 1.273 0.9880 10.546 10.467 95.0 92.8718 833 
University of Nebraska-Lincoln 1.343 1.0114 10.546 10.651 95.0 93.3464 997 
University of Nebraska-Omaha 1.347 0.9864 10.546 10.329 95.0 93.0687 825 
Wayne State College 1.385 0.9290 10.546 10.054 95.0 93.0925 894 

University of Nevada-Las Vegas 1.183 1.1639 11.200 11.422 94.0 93.0892 791 
University of Nevada-Reno 1.000 1.1033 11.200 11.693 94.0 92.8628 867 

University of New Hampshire 1.512 1.0527 11.65S 11.966 97.2 95.4260 1016 
Keene State College 1.537 1. 0419 11.659 12.612 97.2 95.6310 885 
Plymouth State College 1.479 1.0274 11.659 12.068 97.2 95.7734 885 

Jersey City State College 1.672 0.9664 13.129 11.893 95.0 93.9000 910 
Kean College of New Jersey 1.644 0.9837 13.129 11.370 95.0 93.8687 900 
Montclair State College 1.734 0.9618 13.129 11.577 95.0 93.7750 930 
Ramapo College of New Jersey 1.643 0.9817 13.129 11.675 95.0 93.8281 910 
Rutgers. St U of New Jersey-Camden 1.679 1.0000 13.129 11.290 95.0 94.1476 917 
Rutgers. St U of New Jersey-Newark 1.549 0.9618 13.129 11.539 95.0 94.2353 902 
Rutgers. St U of NJ-New Brunswick 1.668 1.0384 13.12S 11.750 95.0 94.1369 1030 
Stockton State College 1.792 1.0428 13.129 11.009 95.0 93.4500 905 
Trenton State College 2.144 1.0149 13.129 10.446 95.0 93.4048 920 
William Paterson College 1.627 0.9949 13.129 11.496 95.0 93.6417 877 

Eastern New Mexico University 1.192 0.9873 8.814 10.593 90.8 92.3201 760 
New Mexico Highlands University 1.189 1.0308 8.814 11.243 90.8 92.0968 636 
New Mexico Institute of Min & Tech 1.318 1. 0318 8.814 10.925 90.8 93.0232 llOO 
New Mexico State University 1.171 1.1785 8.814 10.833 90.8 92.2300 791 
University of New Mexico 1.344 1.0559 8.814 11.202 90.8 92.9356 860 
Western New Mexico University 1.240 0.9657 8.814 10.729 90.8 92.7207 756 

Cornell Univ Statutory Colleges 1.593 0.9644 11.765 11.906 93.7 94.4228 1230 
SUNY-Albany 1.768 0.9762 11.765 12.728 93.7 95.1478 1116 
SUNY-Binghamton 1.766 0.9621 11.765 12.789 93.7 94.7663 1142 
SUNY-Buffalo Main Campus 1.672 0.9321 11.765 12.354 93.7 94.6600 1113 
SUNY-Stony Brook Main Campus 1.707 0.9876 11.765 12.330 93.7 94.4404 1080 
SUNY College-Brockport 1.599 0.9587 11.765 11.637 93.7 95.0429 898 
SUNY College-Buffalo 1.333 0.9932 11.765 11.839 93.7 93.8333 916 
SUNY College-Cortland 1.691 0.9385 11.765 12.241 93.7 94.7567 960 
SUNY College-Fredonia 1.757 0.9524 11.765 10.596 93.7 93.3182 994 
SUNY College-Geneseo 1.710 0.S860 11.765 12.004 93.7 94.4133 984 
SUNY College-New Paltz 1.708 1.0171 11.765 12.555 93.7 94.9944 885 
SUNY College-Old Westbury 1.667 0.9879 11.765 12.275 93.7 95.6667 905 
SUNY College-Oneonta 1.772 0.9865 11.765 12.488 93.7 94.7409 1014 
SUNY College-Oswego 1.802 1.0026 11.765 12.327 93.7 95.0696 1012 
SUNY College-Plattsburgh 1.847 0.9467 11.765 11.580 93.7 95.0429 970 
SUNY College-Potsdam 1.777 0.9554 11.765 10.882 93.7 94.0957 1032 
SUNY College-Purchase 1.451 0.9806 11.765 13.050 93.7 95.1963 1050 
SUNY-~mpire State College 1.780 1.0241 11.765 13.129 93.7 95.0000 819 

Appalachian State University 1.478 1.0568 9.517 10.792 94.7 94.0473 893 
East Carolina University 1.912 1.0444 9.517 11.912 94.7 94.7683 876 
Elizabeth City State University 1.839 1.0000 9.517 12.098 94.7 94.5569 697 
Fayetteville State University 1.583 0.9450 9.517 10.3;6 94.7 93.9207 600 
N Carolina Agri & Tech State Univ 1.587 1.0050 9.517 11.779 94.7 94.0500 843 
North Carolina Central University 1.653 1. 0591 9.517 11.915 94.7 94.1699 733 
North Carolina State University 1.678 1.1612 9.517 11.375 94.7 93.9570 1006 
Pembroke State University 1.589 0.9882 9.517 10.866 94.7 93.7885 816 
Univ of North Carolina-Chapel Hill 1.546 !.0597 9.517 11.047 94.7 93.6944 1080 

"r ••.•• ____ . ___ -_._~_~ _____ --__ - .• --•. -. ,_. --- ,._--
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Table A-I: Dependent and Independent Variables by Institution 

Institution HMRTF NETMIGR DNINC HMIIIC DNEMP HMEMP SEL 
-----------
Univ of North Carolina-Asheville 1.406 1.0423 9.517 10.621 94.7 93.3711 934 
Univ of North Carolina-Charlotte 1.651 L0633 9.517 11.507 94.7 94.0528 958 
Univ of North Carolina-Greensboro 1.709 1.0050 9.517 12.011 94.7 94.4593 963 
Univ of North Carolina-Wilmington 1.728 1.0735 9.517 11.581 94.7 93.8801 869 
Western Carolina University 1.365 1.0155 9.517 10.761 94.7 94.0254 817 
Winston-Salem State University 1.770 1.0373 9.517 11.608 94.7 94.3365 651 

Dickinson State College 1.269 0.9705 9,635 9,062 93.7 92.2525 867 
Mayville State College 1.669 0.9792 9,635 11,137 93.7 94.2194 791 
Minot State College 1.222 0.9503 9,635 9,606 93.7 91.8054 867 
North Dakota State University 1.720 1.0374 9,635 11,110 93.7 94.5254 920 
University of North Dakota 1,700 0.9561 9,635 10,995 93.7 94.4953 975 
Valley City State College 1.586 0.9284 9,635 11,177 93.7 94.0437 830 

Bowling Green State University 1,777 0.9814 10,371 11,157 91.9 92.9353 867 
Cleveland State University 1.590 0.9412 10,371 11,157 91.9 93.6571 917 
Kent State University 1.885 0.9580 10,371 10,976 91.9 93.3059 833 
Miami University 1.599 0.9996 10,371 10,923 91.9 92.7616 1073 
Ohio State University-Main Campus 1.621 0.9891 10,371 10,964 91.9 93.0261 867 
Ohio State University-Mansfield 1.335 0.9444 10,371 10,191 91.9 94.1000 859 
Ohio State University-Marion 1.650 0.9220 10,371 11.765 91.9 93.7000 825 
Ohio State University-Newark 1.516 0.9959 10,371 11,456 91.9 95.1667 867 
Ohio Universit~-Main Campus 1.753 0.9858 10,371 11,216 91.9 93.4344 918 
University of Akron 1.664 0.9399 10,371 10,731 91.9 93.2297 950 
University of Toledo 1.741 0.9417 10,371 10,877 91.9 91.4396 938 
Wright State University 1.497 0.9553 10,371 10,640 91.9 93.1169 825 
Youngstown State University 2,027 0.9382 10,371 10,355 91.9 93.1994 923 

Cameron University 1.163 0.9662 9,754 10,481 91.8 92.7833 756 
Central State University 1.164 1.0348 9.754 10,441 91.8 92.3091 791 
East Central University 916 1.0429 9,754 10,511 91.8 91.2500 780 
Langston University 1.289 1.1116 9.754 11,319 91.8 92.6022 690 
Northwestern Oklahoma State Univ 1.381 0.9542 9,754 11,713 91.8 92.6000 833 
Oklahoma Panhandle State Univ 824 0.9492 9.754 10,373 91.8 91.1000 746 
Oklahoma State University 1.202 0.9872 . 9,754 10,569 91.8 92.6472 867 
Southwestern Oklahoma State Univ 1.069 1.0808 9,754 10,536 91.8 91.8964 791 
University of Oklahoma-Norman 1,146 1.1389 9,754 10,666 91.8 92.2659 930 
Univ of Science and Arts of Okla 1.537 1.0785 9,754 9,500 91.8 91.8400 790 

Eastern Oregon State College 1.091 0.9415 9,925 10.480 91.5 91.7887 938 
Oregon State University 1,098 0.8988 9,925 11.420 91.5 92.5588 951 
Portland State University 1.308 0.9719 9,925 10,863 91.5 91.8630 966 
Southern Oregon State College 1,086 1.0189 9,925 12,228 91.5 91.8731 853 
University of Oregon 1,094 0.9106 9,925 11,340 91.5 92.7556 962 
Western Oregon State College 1,188 0.9956 9,925 12,322 91.5 91.0103 862 

Lincoln University 1.544 1.0275 10,288 12,410 93.2 94.2950 907 
Penn State University-Main Campus 1.659 0.9796 10,288 12,290 93.2 94.4679 1038 
Penn State Un iv-Behrend College 1.633 0.9610 10,288 12,124 93.2 94.2935 981 
Temple University 1.677 0.9536 10,288 12,575 93.2 94.7346 977 
Univ of Pennsylvania-Bloomsburg 1.748 0.9774 10,288 12,760 93.2 94.6818 935 
Univ of Pennsylvania-California 1.636 0.9701 10,288 12,238 93.2 94.4781 950 
Univ of Pennsylvania-Cheyney 1.508 0.9897 10,288 12,075 93.2 94.2188 834 
Univ of Pennsylvania-Clarion 1.717 0.9585 10,288 11,886 93.2 93.8821 980 
Univ of Penn-East Stroudsburg 1,733 1.1700 10,28B 12.734 93.2 94.6450 915 
Univ of Pennsylvania-Edinboro 1.742 0.9610 10,288 11. 046 93.2 92.8271 884 
Univ of Per:nsylvania-Indiana 1,617 0.9707 10,288 11.777 93.2 93.8922 1008 
Univ of Pennsylvania-Lock Haven 1,694 0.9564 10.288 12,556 93.2 94.7397 847 
Univ of Pennsylvania-Mansfield 1.675 0.9609 10,288 12,076 93.2 94.0189 972 
Univ of Pennsylvania-Millersville 1,677 1.0397 10,288 12,683 93.2 95.1019 985 
Univ of Pennsylvania-Shippensburg 1.701 1.0351 10,288 12.754 93.2 95.0350 962 
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Table A-I: Dependent and Independent Variables by Institution 

Institution HMRTF NETMIGR DNINC HMINC DNEMP HMEMP SEL 
-----------
Univ of Pennsylvania-Slippery Rock 1.704 0.9885 10.288 11.813 93.2 93.7811 822 
Univ of Pennsylvania-West Chester 1.721 1.0275 10.288 12.767 93.2 95.0288 945 
Univ of Pittsburgh-Main Campus 1.623 0.9385 10.288 11.966 93.2 94.0580 1050 
University of Pittsburgh-Bradford 1.628 0.9230 10.288 11.985 93.2 93.8200 814 
University of Pittsburgh-Johnstown 1.695 0.9336 10.288 12.319 93.2 94.6889 820 

Rhode Island College 1.371 1.0007 10.892 12.701 96.0 96.1000 ~92 

University of Rhode Island 1.554 1.0418 10.892 12.788 96.0 95.3711 ~S9 

Citadel. Military College of SC 1.374 0.9595 8.890 10.987 93.8 93.9335 943 
Clemson University 1.450 1.0694 8.890 11.132 93.8 94.0671 985 
College of Charleston 1.325 0.9595 8.890 10.621 93.8 93.8254 953 
Francis Marion College 1.307 1.0064 8.890 10.593 93.8 93.3231 796 
Lander College 1.417 1.0036 8.890 10.554 93.8 93.5692 800 
South Carolina State College 1.425 1. 0109 8.890 11.360 93.8 93.8947 640 
Univ of South Carolina-Columbia 1.606 0.9729 8.890 11.446 93.8 94.1748 920 
University of South Carolina-Aiken 1.525 1.0729 8.890 11.087 93.8 94.0019 753 
Univ of S Carolina-Coastal Carolina 1.603 1.2248 8.890 10.802 93.8 92.9888 882 
Univ of South Carolina-Spartanburg 1.469 1.0113 8.890 11.165 93.8 94.0900 889 
Winthrop College 1.322 1.0853 8.890 10.644 93.8 94.1090 811 

Black Hills State College 1.053 1. 0109 8.553 10.086 95.3 92.0720 902 
Dakota State College 1.360 0.9627 8.553 10.549 95.3 93.3167 791 
Northern State College 1.411 0.9459 8.553 10.481 95.3 93.8706 791 
Soutn Dakota State University 1.621 0.9548 8.553 10.889 95.3 94.1803 930 
University of South Dakota 1.390 0.8904 8.553 10.385 95.3 93.5690 867 

Austin Peay State University 1.073 1.0084 9.290 9.200 92.0 91.2821 727 
East Tennessee State University· 1.825 1.0259 9.290 11.311 92.0 94.3167 850 
Memphis State University 1.301 0.9847 9.290 9.644 92.0 91. 6631 867 
Middle Tennessee State University 1.351 1.1654 9.290 10.051 92.0 92.3976 756 
Tennessee State University 1.418 1.0006 9.290 10.651 92.0 92.3181 655 
Tennessee Technological University 1.345 1.0482 9.290 10.634 92.0 92.8889 833 
University of Tennessee-Knoxville 1.439 1.0034 9.290 10.499 92.0 93.1293 960 
University of Tennessee-Chattanooga 1.217 .0.9562 9.290 10.315 92.0 93.5901 800 
University of Tennessee-Martin 1.257 1.0030 9.290 9.894 92.0 92.0732 780 

Angelo State University 1.139 1.0873 10.373 10.308 91.1 92.3257 746 
EdSt Texas State University 1.530 1.1792 10.373 10.552 91.1 93.0900 800 
Lamar University 1.356 0.9529 10.373 10.373 91.1 91.5759 861 
Midwestern State University 1.292 0.9893 10.373 10.349 91.1 92.3857 950 
North Texas State University 1.367 1.3144 10.373 10.866 91.1 92.8286 889 
Pan American University 1.196 1.1617 10.373 10.403 91.1 91.9700 700 
Prairie View A & M University 1.362 1.2393 10.373 10.538 91.1 92.0155 737 
Sam Houston State University 1.469 1.2393 10,373 10,630 91.1 92.6187 867 
Stephen F. Austin State University 1.436 1.0406 10.373 10.662 91.1 92.2056 902 
Sul Ross State University 1.080 1.0000 10.373 8,825 91.1 88.8500 720 
Tarleton State University 1.317 1.0887 10,373 10,985 91.1 92.8857 820 
Texas A & I University 1.427 0.9071 10,373 11,426 91.1 93.4889 756 
Texas A & M University-Main Campus 1.353 1.1998 10,373 10,499 91.1 92.3549 1054 
Texas A & M University-Galveston 1,418 1.0291 10,373 iO,888 91.1 92.8640 1054 
Texas Southern University 1.355 1.0612 10,373 10,271 91.1 91.1371 679 
Texas Technical University 1.277 0.9802 10,373 10,591 91.1 92.6542 925 
Texas Woman's University 1,231 1.3144 10,373 10,317 91.1 92.4579 865 
Univ of Houston-University Park 1.402 1.0612 10,373 10,389 91.1 91.7815 950 
University of Texas-Austin 1.309 1.2190 10,373 10,518 91.1 92.5103 988 
University of Texas-Arlington 1.408 1.1975 10,373 10,681 91.1 92.8937 941 
University of Texas-El Paso 1,281 1.0602 10,373 10,466 91.1 92.4583 870 
Univ2rsity of Tex~s-San Antonio 1,546 1. 0991 10,373 10,358 91.1 93.2100 873 
West Texas State Ur.iversity 1,166 1.1106 10,373 10,217 91.1 92.2115 780 
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Table A-I: Dependent and I~dependert Variables by In~tit~tior. 

Institution HMRTF NETMIGR DNINC HMINC DNEMP HMEMP SEL 
-----------
Southern Utah State College 1.071 1.0000 8.535 10.886 94.0 93.2476 879 
Utah State University 1.048 0.9843 8.535 9.592 94.0 91.9136 833 
University of Utah 1.215 1.0118 8.535 10.726 94.0 92.7139 867 
Weber State College 1.042 0.9924 8.535 11.084 94.0 92.4023 791 

Castleton State College 1.606 1.0051 9.619 12.317 95.3 95.2778 870 
Johnson State College 1.542 1.0239 9.619 12.494 95.3 95.4228 910 
Lyndon State College 1.591 1.0000 9.619 12.096 95.3 95.7333 900 
U of Vermont & State Agri College 1.586 1.0242 9.619 12.140 95.3 94.8998 1110 

James Madison University 1.701 1.0852 11.894 12.019 95.0 94.5020 1001 
Longwood College 1.714 1.0425 11.894 11.818 95.0 94.2016 890 
Mary Washington College 1.659 1.0788 11.894 12.007 95.0 94.4568 . 998 
Norfolk State University 1.479 0.9577 11.894 11.885 95.0 93.9014 615 
Old Dominion University 1.694 0.9577 11.894 12.181 95.0 94.4681 930 
Radford University 1.572 1.0074 11.894 11.714 95.0 94.0416 890 
University of Virginia-Main Campus 1.524 1. 0000 11.894 11.298 95.0 93.6669 1202 
U of Virginia-Clinch Valley College 1.058 0.9818 11.894 9.024 95.0 90.8333 900 
Virginia Commonwealth University 1.622 0.9703 11.894 11.769 95.0 94.3164 914 
Virginia Military Institute 1.463 0.9726 11.894 11.067 95.0 93.5123 1017 
Virginia Polytech Institute & St U 1.624 1.0095 11.894 11.689 95.0 94.0792 1060 
Virginia State University 1.608 0.9367 11.894 11.998 95.0 94.0854 700 

Central Washington University 1.117 0.9598 10.866 12,440 91.8 91.7000 910 
Eas~rn Washington University 1.094 0.9956 10.866 11.263 91.8 90.9483 919 
Evergreen State College 1.450 1.1215 10.866 11.072 91.8 92.9755 904 
University of Washington 1.205 1.0291 10.866 10,765 91.8 92.5846 1109 
Washington State University 1.132 0.9701 10.866 11.194 91.8 92.0083 974 
Western Washington University 1.135 1. 0178 10.866 12.533 91.8 90.9984 991 

Bluefield State College 2.142 0.9418 8.141 11.894 88.2 95.0000 756 
Concord College 1.850 0.9418 8.141 11.502 88.2 94.4642 791 
Fairmont State College 1.915 0.9620 8.141 11.144 88.2 93.3597 791 
Glenville State College 1.962 0.9880 8.141 10.747 88.2 93.3194 756 
Marshall University 1.791 0.9682 8.141 10.427 88.2 92.3320 833 
Shepherd College 1.804 1.0726 8.141 12.481 88.2 95.1859 880 
West Liberty State College 1.947 0.9462 8.141 10.429 88.2 92.2938 756 
West Virginia Institute of Tech 1.702 0.9447 8.141 11.304 88.2 93.9096 833 
West Virginia State College 1.603 0.9481 8.141 11.048 88.2 93.4103 756 
West Virginia University 2.013 1.0027 8.141 11.214 88.2 93.8712 930 

University of Wisconsin-Madison 1.642 1.0130 10.298 11.331 93.0 93.3533 1112 
University of Wisconsin-Eau Claire 1,743 1.0076 10.298 11.176 93.0 94.5731 989 
University of Wisconsin-Green Bay 1.593 1. 0108 10.298 11.128 93.0 92.5000 987 
University of Wisconsin-La Crosse 1,703 0.9912 10.298 11.220 93.0 93.8306 945 
University of Wisconsin-Milwaukee 1.633 0.9212 10.298 11.292 93.0 93.0368 1102 
University of Wisconsin-Oshkosh 1.625 0.9939 10.298 11.325 93.0 92.3441 918 
University of Wisconsin-Parks ide 1.567 0.9334 10.298 11.170 93.0 92.3533 938 
University of Wisconsin-Platteville 1.645 0.9517 10.298 11.180 93.0 92.3662 922 
University of Wisconsin-River Falls 1.741 1.0289 10,298 11.189 93.0 94.5992 837 
Univ of Wisconsin-Stevens Point 1.678 0.9687 10.298 11.220 93.0 92.8922 945 
University of Wisconsin-Stout 1.728 0.9736 10.298 11.158 93.0 94.4132 865 
University of Wisconsin-Superior 1.729 0.9100 10.298 11.177 93.0 94.1992 869 
University of Wisconsin-Whitewater 1.631 0.9720 10.298 11,276 93.0 91.9890 957 

University of Wyoming 1.318 0.9484 9.782 10.942 91.0 93.2485 975 

.•.......... --.~---



132 
Table A-2: Dependent and Independent Variables by State 

----------Enro11ment Data---------- --Tuition and Fees--
I of Total Mean Total Mean NRES/ Mean Mean NRTF/ Mean 

State Inst NRES NRES RES RES RES NRTF RTF RTF DIST 

Alabama 13 3,445 265 9,383 722 0.3672 $2,102 $1,203 1.75 442 
Arizona 3 3,773 1,258 5,375 1,792 0.7020 4,071 1,148 3.55 1.178 
Arkansas 8 836 105 6,981 873 0.1198 2,045 924 2.21 517 
California 27 1,918 71 43,896 1.626 0.0437 5,038 880 5.73 1.584 
Colorado 10 _ 2,453 245 10,106 1.011 0.2427 4,195 1,381 3.04 1,001 
Connecticut 5 723 145 7,499 1.500 0.0964 3,641 1,389 2.62 183 
Delaware 2 2,324 1,162 1,506 753 1.5432 3,692 1,606 2.30 181 
Dist of Columbia 1 357 357 2,455 2,455 0.1454 2,434 6, 3.84 404 
Florida 9 2,229 248 10,530 1.170 0.2117 3,491 1,050 3.32 800 
Georgia 15 1,982 132 13,420 895 0.1477 3,383 1.335 2.53 506 
Idaho 4 366 92 2,588 647 0.1414 2,952 1,027 2.87 638 
Illinois 9 987 110 24,255 2,695 0.0407 4,012 1.644 2.44 531 
Indiana 12 3,719 310 20,631 1.719 0.1803 3,905 1,554 2.51 389 
Iowa 3 2,092 697 7,566 2,522 0.2765 3,798 1,381 2.75 348 
Kansas 6 1.963 327 8,109 1.352 0.2421 2,853 1,341 2.13 567 
Kentucky 8 1,901 238 11,019 1.377 0.1725 3,126 1.096 2.85 351 
Louisiana 13 1.858 143 20,197 1.554 0.0920 2.764 1.275 2.17 644 
Maine 5 533 107 2,857 571 0.1866 4,043 1.493 2.71 336 
Maryland 11 2,095 190 8,698 791 0.2409 3,515 1,644 2.14 342 
Massachusetts 11 1.012 92 12.766 1.161 0.0793 3,767 1.355 2.78 277 
Michigan 14 2,776 198 28,135 2,010 0.0987 4,368 1.748 2.50 678 
Minnesota 9 2,311 257 12,770 1,419 0.1810 3,215 1.752 1.84 467 
Mississippi 8 1.564 196 5,447 681 0.2871 2,728 1,547 1.76 433 
Missouri 11 1.847 168 14,362 1.306 0.1286 2.759 1.255 2.20 408 
Montana 3 284 95 3,104 1.035 0.0915 2,948 1,250 2.36 915 
Nebraska 6 597 100 6,941 1.157 0.0860 2,207 1,139- 1.94 564 
Nevada 2 335 168 2,408 1.204 0.1391 3.280 1,080 3.04 739 
New Hampshire 3 1.833 611 2,390 797 0.7669 5.371 2.148 2.50 180 
New Jersey 10 676 68 12,697 1.270 0.0532 2.788 1.780 1.57 289 
New Mexico 6 692 115 4,612 769 0.1500 3,282 884 3.71 909 
New York 18 879 49 24.233 1.346 0.0363 3,588 1.650 2.17 - 305 
North Carolina 15 3,780 252 18,135 1.209 0.2084 4.031 841 4.79 404 
North Dakota 6 1,248 208 3.118 520 0.4003 2,253 1.160 1.94 636 
Ohio 13 3,066 236 31.492 2,422 0.0974 4,108 1.873 2.19 455 
Oklahoma 10 1,058 106 10,152 1,015 0.1042 1.989 699 2.85 628 
Oregon 6 1.116 186 5.731 955 0.1947 3.589 1.467 2.45 999 
Pennsylvania 20 3,950 198 22,370 1.119 0.1766 4,049 2,241 1.81 281 
Rhode Island 2 988 494 2,082 1.041 0.4745 4,784 1.714 2.79 138 
South Caro 1 ina 11 2.333 212 8,304 755 0.2809 3,109 1,550 2.01 434 
South Dakota 5 604 121 2,937 587 0.2057 2,658 1.464 1.82 493 
Tennessee 9 1.584 176 12,031 1.337 0.1317 3,456 1,135 3.04 437 
Texas 23 2.187 95 39,702 1,726 0.0551 3,808 824 4.62 986 
Utah 4 744 186 5,975 1.494 0.1245 3.003 1.112 2.70 660 
Vermont 4 1,724 431 1.349 337 1.2780 5,678 2,499 2.27 196 
Virginia 12 4,408 367 13.672 1,139 0.3224 3,949 2,142 1.84 416 
Washington 6 805 134 9,195 1,533 0.0875 4,292 1.344 3.19 1.276 
West Virginia 10 1.874 187 7,166 717 0.2615 2,536 952 2.66 256 
Wisconsin 13 3,772 290 20,191 1.553 0.1868 4,3A4 1.458 2.98 287 
Wyoming 1 291 291 1.085 1,085 0.2682 2.442 778 3.14 578 

NOTE: Alaska and Hawaii are not included in the study. 
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Table A-2: Dependent and Independent Variables by State 

Mean Mean Mean Mean Mean 
State HMRTF NETMIGR oNINC HMINC oNEMP HMEMP SEL 

----- -------
Alabama 1.359 1.0209 8,681 10,396 90.2 92.9 852 
Arizona 1.290 1.0955 10,561 11,415 93.1 92.9 939 
Arkansas 1.224 0.9877 8,389 10,192 91.3 91.5 783 
California 1.382 1.0796 11.885 11.007 93.3 93.0 979 
Colorado L181 1.0219 11.713 10.394 92.6 92.6 867 
Connecticut 1.626 1.0020 14.090 11.957 96.2 94.8 940 
Delaware 1.794 1.0068 11.375 12.159 95.7 94.4 854 
oist of Columbia 1.532 0.9536 13.530 11.025 92.3 94.0 903 
Florida 1.569 1.1270 11.271 11.139 94.3 93.4 912 
Georgia 1.323 1.0200 10.191 10.733 94.1 93.5 850 
Idaho 1.247 0.9881 8,567 10,947 91.3 92.2 885 
Illinois 1,513 0.9585 11.302 10.538 91.9 93.2 904 
Indiana 1.478 0.9504 9.978 10.210 93.3 91.5 874 
low;:: 1.565 0.9327 10.096 11.081 93.0 92.7 1033 
Kansas 1.273 0.9836 10.684 10.621 94.6 93.0 921 
Kentucky 1.590 0.9947 8.614 10.375 90.7 92.4 823 
Louisiana 1.210 0.9946 8.836 10.054 86.9 91.7 752 
Maine 1.659 0.9744 9.042 12.320 94.7 95.7 946 
Maryland 1.656 0.9891 12.967 11,796 95.5 93.9 827 
MassC!t:husetts 1.758 0.9883 12.510 11.821 96.2 95.4 955 
Michigan 1.552 0.9465 10.902 10.838 91.2 92.8 906 
Minnesota 1.422 0.9443 11.186 9.984 94.7 93.5 905 
Mississippi 1.283 0.9507 7.483 9.901 88.3 91.4 795 
Missour.i 1.375 0.9806 10.283 10.621 93.9 92.8 863 
Montana 1.217 1.0151 8.781 10.605 91.9 92.3 Ci'5 
Nebraska 1.297 0.9759 10.546" 10.368 95.0 93.0 880 
Nevada 1.092 1.1336 11.200 11.558 94.0 93.0 829 
New Hampshire 1.509 1.0407 11.659 12.215 97.2 95.6 929 
New Jersey 1.715 0.9946 13.129 11.405 95.0 93.8 920 
New Mexico 1.242 1.0417 8.814 10.921 90.8 92.6 817 
New York 1.689 0.9751 11,765 12.151 93.7 94.7 1007 
North Ca ro 1 ina 1.633 1.0371 9.517 11.350 94.7 94.1 849 
North Dakota 1.528 0.9703 9.635 10.515 93.7 93.6 875 
Ohio 1.666 0.9610 10.371 10.954 91.9 93.3 897 
Oklahoma 1.169 1.0344 9.754 10.611 91.8 92.1 797 
Oregon 1.144 0.9562 9.925 11.442 91.5 92.0 922 
Pennsyivania 1.667 0.9861 10.288 12.242 93.2 94.3 931 
Rhode Island 1.463 1.0213 10,892 12,745 96.0 95.7 931 
South Carolina 1.438 1.0342 8.890 10.945 93.8 93.8 852 
South Dakota 1.367 0.9529 8.553 10.478 95.3 93.4 856 
Tennessee 1.358 1.0218 9.290 10.244 92.0 92.6 803 
Texas 1.336 1.1101 10.373 10,483 91.1 92.3 858 
Utah 1.094 0.9971 8.535 10.572 94.0 92.6 843 
Vermont 1.581 1.0133 9,619 12.262 95.3 95.3 948 
Virginia 1.560 1.0000 11.894 11.539 95.0 93.8 926 
Washington 1.189 1. 0157 10.866 11.545 91.8 91.9 968 
West Virginia 1.873 0.9716 8.141 11.219 88.2 93.7 808 
Wisconsin 1.666 0.9751 10.298 11.219 93.0 93.3 953 
Wyoming 1.318 0.9484 9.782 10.942 91.0 93.3 975 

NOTE: Alaska and Hawaii are not included in the study. 
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