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PREFACE

In their deliberations leading to the basic conclusions and
recommendations of the National Commission on the Financing of

Postsecondary Education, reported in Financing Postsecondary Educa-

tion in the United States (Government Printing Office, December

1973}, the Commissioners used staff prepared supplementary materials.
This report is one of a series of staff reports prepared to make
available these materials to a broader audience. And, although
these reports do not necessarily reflect the views or recommenda-
tions of the Commission, it is the Commission's hope that publish-
ing them will be a contribution to the current vigorous dialog on
the financing of postsecondary education.

The National Commission on the Financing of Postsecondary
Lducation (NCFPE) developed a comprehensive analytical framework--
a process--to evaluate alternative financing proposals for post-
secondary education. This staff report describes this framework,
placing special emphasis on two of its major components--a data
base and an analytical model. The data base assembled by the staff,
as this paper outlines, includes data on postsecondary education
institutions, students, and sources of financing. And this staff
paper details the ways in which the analytical wodel, a set of non-
linear, simultancous cquations, was used to project the impacts of
various financing patterns on the achicvement of those postsecondary
cducation objectives that can be measured quantitatively. As this
paper illustrates, the model, which operates through a time-sharing
terminal, helps the analyst examine the impacts of key policy para-
meters on an interactive basis and obtain results immediately. Finally,
this staff report explicates how the model may be used to evaluate
several financing proposals as well as to assist in the construction
of additional financing plans for postsccondary education. As back-
ground for the analysis, several key parameters of the complex decisions
related to public policy are identified in this report, the applicable

literature is reviewed, and new directions for resecarch are indicated.
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It is the staff's hope that the Commission's analytical frame-
work will be used by policy makers at local, state, and national
levels. But an even more important outcome of developing this
particular tramework may be its use as a point of departure for

structuring new models to aid decision muking in the future.
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INTRODUCTION

After two decades of unprecedented growth, postsecondary educa-
tion in the United States has become more than a $30 billion'enter-
prise.* This was the estimated total amount of income to collegiate
and noncollegiate institutions in 1971-72, the last year for which
reasonably complete data are available. Of this amount, an estimated
$5.9 billion was provided by students (after deducting student aid)
in payment of tuition and other educational fees; $9.3 billion was
provided by all state and local governments combined; $8.1 billion
was provided by the federal government, $2.7 billion came from gifts
and endowment income; and $3.5 billion came from auxiliary enterprises
(such as campus book stores or cafeterias) and other institutional
earnings,

The decision making processes involved in allocating these funds
are quitce complex. The federal funds, alone, are distributed through
more than 380 federal financing programs. (Some of these funds have
objectives other than financing postsecondary education per se. For
example, the two largest federal student assistance programs are
Veterans' benefits and Social Security survivor benefits.) And the
fifty state public systems of postsecondary education as well as the
local and private systems are supported by several hundred different
financing programs. In addition, the enterprise's 10,000 institutions
and 10,000,000 students and private philanthropy all make financing
decisions critical to the overall financial status of postsecondary

education.

*For the purposes of its study, the National Commission on the¢ Financ-
ing of Postsecondary Education has defined "postsecondary' to mean
"the formal instruction, research, public service, and cther learning
opportunities offered by educational institutions that primarily serve
persons who have completed secondary education or who are beyond the
compulsory school attendance age and that are accredited by agencies
officially recognized for that purpose by the U.S. Office of Education
or are otherwise eligible to participate in federal programs.' Two
sectors--collegiate and noncollegiate--fit within this definition.
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Financing decisions by some participants in the enterprise
eventually aftect most of the others. When, for example, an institu-
tion changes its tuition, the change affects the students' willingness
to enroll in that institution. When governments change their policies
for institutional aid, the change affects the institutions’ willingness
to accept additional students. When governments change their tax
policies toward foundations and private donors, the change affects the
amount of private supp.-t provided to postsecondary education. Despite
the legal independenc: of institutions or students or legislators in
making decisions, the decisions themselves are interdependent because
they have an impact on all portions of the enterprise,

This concept of the interrelatedness of the decision-making
process is one reason for the Commission's type of analysis and the
basis of many of its findings. The Commission set out to provide a
procedure for analyzing various financing plans, so that policy makers
would have a framework in which to evaluate these plans, especially
in terms of their possible impacts upon objectives for postsecondary
education. Any significant change from current financing plans has
consequences that must be anticipated. For instance, there is little
value in drawing up a program of federal student aid intended to
expand enrollment rapidly among low-income students without also ensur-
ing that the institutions can and will accommodate the additional
students and that other public and private aid will at least be main-
tained at current levels. Nor is there anything to be gained by pro-
posing that large sums be spent to encourage institutional diversity
if there are strong countervailing forces that effectively preclude
real diversity no matter what level of funds are provided.

With its focus on interrelationships among participants, financ-
ing plans, and decisions about changes in the postsecondary education
enterprise, the Commission's work had two principal outcomes, described

in its final report, Financing Postsecondary Educatinon in the United

States:
o A recommended process for planning the financing of postsecondary

education (called an "analytical framework"); and



A set of findings, based on quantitative and qualitative analysis,
relevant to the current degree of achievement of objectives for
postsecondary education, the current state of institutional
tinancial distress, and some general characteristics of financing
plans.
It is the purpose of this staff report to take a look at the first of
these outcomes--the analytical framework. This staff report is divided
into three main sections:

(1) An explication of the analytical framework., Two of the
framework's main elements receive special attention: the
data base compiled to implement part of the framework; and
the analytical model, a mathematical construct, used to
quantify some of the interrelationships encompassed by the
tramework.

(2) An application of the framework to the analysis of several
financing plans; and

(3) A discussion of future research directions arising out of
limitations of the framework, data base, and model. The
appendixes detail segments of the framework, the data base,

or the analytical model and their use.

[t is the statf's hope that the analytical approach to planning
embodied in the framework will prove useful to policy makers in institu-
tions, at the local, state, and federal levels of government, and clse-
where. The framework is primarily a thought process that does not
depend upon a rigid set ot data. Rather, the data must reflect the
decision making level of the policy maker using this approach and
should be as current as possible. The framework is very flexible and
should be able both to adapt to policy changes and to help policy

makers anticipate the consequences of policy changes on their objectives.
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CHAPTER 1.

THE ANALYTICAL FRAMEWORK

The Commission has developed a procedure to provide policy makers
with a systematic way to consider, analyze, and evaluate alternative
financing proposals. This proceduce, called an analytical framework,
brings both quantitative and judgmental factors to bear on the complex
decision making process in the finaucing of postsecondary education.

The Commission had to develop a vocabulary that would facilitate
this rigorous quantitative and qualitative analysis of the complex
patterns of financing. Part of this vocabulary was the identification
of objectives for postsecondary education--to distinguish student access
from student choice or student opportunity to complete a program once
enrolled; or to distinguish institutional diversity from institutional
independence and institutional accountability, Table 1 outlines the
Commission's objectives and lists the staff’s suggested measures of
the degree of their achievement.

In its final report, the Commission chose, however, to use only
those measures related to student access and choice, based on their
assessment of the lack of reliability and inappropriateness of currently
available intformation. This decision proved to be a major constraint
on the Commission's quantitative analysis of alternative financing plans,
particularly with respect to the accomplishment of institution-related
objectives. [In the judgment of these suthors, it is better to use
admittedly partial and inadequate measures for all objectives instead
of omitting some objectives from the analysis and thereby implying that
the omitted objectives are not important.

Also included in the Commission's development of a vocabulary were
two classifications or taxonomics:

(1) The taxonomy of delivery mechanisms, arrvaying funds going

directly to students in the form of grants, work, direct
Ioans, guaranteed loans, ovr in other ways; or to institutions

as general support, categorical aid, construction aid, or

5’/3

tax benefits; and
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(2) A taxonomy of individual and institutional recipients
and sources of funds, arraying the individual and
institutional recipients by their characteristics and
the federal, state, and local governments, students

and their families, and private sources.

Such a basic vocabulary enables policy analysts to describe
any of the currently proposed financing alternatives in terms of
four characteristics: (1) the amount of money provided by cach
source; (2) the source of financing; (3) the delivery mechanism; and
(4) the recipients. 1In operational terms, a financing policy decision
specifies these four characteristics of financing programs; an alter-
native financing policy would specify different values for these same
four characteristics. In fact, the staff assembled a computer data
base of current federal and local financing programs in terms of these
four characteristics,

There are several elements to the Commission's analytical frame-
work. They deal with these ten questions regarding any proposed financ-
ing plan: ‘

1. What are the basic objectives to be achieved? Objectives for

postsecondary education could be expressed in terms of goals or overull
characteristics. Believing that policy makers within each institution,
the education enterprise, and the government at all levels can best
define the purposes of their institutions, the Commission identified
objectives, from a national perspective, and focused on their overall

characteristics. (See Table 1 for a list of the Commission's objectives.)

2. What criteria should be used to determine achievement of the

objectives? Measures of achievement--both quantitative and qualitative--
are important to policy makers. With the exceptions of the measures

for access and choice, the Commission did not use the measures sugpested
in Table 1. However, no more desirable quantitative substitutes were
suggested. (See Chapter 5 for research suggesticns to fill this gap

in the analytical froemework.)

3. What assumptions (quantitative and qualitative) should be

made about changes in society and in the institutions themselves that

X 10
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will atfect the accomplishment of the objectives? The cighth element

of the framework provides a procedure--the analytical or mathematical
model--for systematically taking these kinds of changes into account.

The model provides usetul information about changes in projected
envollments; about such variables as costs and institutional productivity,

4. What general policies incorporating priorities among specific

targets for objectives should be adopted? If access, for example, is

a selected objective, what policies best achieve it: a reduction in
tuition for all students, grants for low-income students, or some other
policies? As decision makers select policies to accomplish stated
objectives, they are also determining how much of the cost of education
each student, institution, federal program, and other financing sources
should bear.

5. What financing mechanisms most effectively serve the general

policies? Financing mechanisms are the means by which assistance is

delivered (such as loans or grants) to the recipients of assistance
(such as students, institutions, or parents). For the taxonomy of
recipients, see Tables 3 and 4. Institutions are catcgorized by the
Carnegie Commission's institutional classification for the collegiate
sector and the Oftfice of Education's classification scheme for the
noncollegiate sector. Students are categorized by age, sex, family
income, ethnic group, and academic level (see Table 4). And for the
Commission's taxonomy that arrays the means of assistance according
to recipients, see Table §S.

6. What specific financing programs most effectively implement

the financing mechanisms? The programs translate the mechanisms into

practical decisions about the source of the funds, the level of financ-
ing, and the eligibility requirements. (See Chapter 4 below for the
Comnission's analysis of eight alternative financing plans.)

7. What are the relevant data regarding students, institutions,

and programs? The Co::nission built the largest data base on post-
secondary education ever before assembled to be able to link together
and stacistically analyze all available data. (See Chapter 2 below

for a description of this data base.)

11
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8. What are the important interrelationships between changes

in financing and the responses of students, institutions, and sources

of financing? For quantitatively determining these interrclationships,

the Conmission developed an analytical or mathematical model. As a
result, the mnalytical framework provides uscful information with
respect to student responses to tuition changes (using price response
coetficients). But at this stage of the framework's development,
institutional responses to a variety of financing mechanisms cannot
be estimated. (Sce Chapter 5 below for a description of duta
deficiencies and other limitations on the Commission's work.)

9. What measures should be employed to describe the extent to

which alternative financing policies and mechanisms serve the chosen

objectives? Where possible, quantitative measurcs should be used.

For instance, as a check on access, one might compare the participation
rate for students from families with annual incomes below some amount,
for example $7,500, with the average participation rate of all other
individuals in the 18 to 24 age group.

10. What special judgments should be made to condition acceptance

of any proposed set of financing mechanisms and programs? Policy makers

cannot depend upon quantitative analysis alone, for not enough data is
always available. Where quantitative analysis leaves important questions
unanswered, these questions must accordingly be decided on the basis of
informed judgment.

The selection of objectives, criteria, and policies is largely
judgmental and, therefore, primarily the responsibility of policy
advocates and policy makers. The sclection of financing mechanisms
requires a mixture of judgment and technical knowledge. Determining
the details of financing programs, preparing a data base, estimating
interrelationships, and developing a set of measurements of the impact
of alternative financing programs can be done best by those with
technical knowledge in such matters.

In all, the framework provides for a systematic exploration of
a number of complex interrelationships simultancously. It uses a
comprehensive data base and a mathemetical construct, termed an

"analytical model," to estimate the anticipated effects of a number
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of financing plans on the achievement of the national objectives
for postsecondary cducation identified by the Commission. The
framework does not itself evaluate the alternative plans, but it
serves as a process for developing information adequate for policy
makers to judge the relative desirability of any financing plan in
terms of national objectives.,

But a critical question about the framework remains: Is5 it
practical and feasible? Can non-experts reproduce the process and
conduct their own analyses? Our experience is limited, because
policy makers have had only a few months to use the procedure and
the specific analytical tools the staff has developed, However,
the analytical framework can currently be used--at least in a
rigorous conceptual manner--at the federal, state, and local levels,

As we have indicated, the analytical framework is a way of
ordering one's thoughts about a major policy decision. The answers
to the questions identificd at the beginning of this chapter could
be either (a) determined completely subjectively and expressed in
sentences; or (b} determined in part subjectively and in part as a
result of quantitative analysis, with the pesults expressed in
sentences and in numbers; or (¢) determined completely analytically
and expressed completely in numbers or graphs. The first level,
completely subjective, may be used by policy makers at any level
and at the current time without awaiting further informational and
technical developments. At the first level, the analytical frame-
work has the capability of improving upon purely intuitive decisions
by breaking apart complicated decisions into simpler components,
allowing for a more rigorous decision.

However, most decisions are at the second level, part subjective
and part quantitative, because somc basic data exist at most levels
of decision making. The results of the Commission's analysis is in
this category--with neither all objectives nor all interrclationships
quantified. In the coming years, the field of policy analysis will
focus on (a) extending measurement to many more objectives, and
(b) conceptually understanding and analytically describing the inter-
relationships among actions and consequences. In the meantime, the

13
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data base and analytical tools developed by the staff provide a
point of departure for federal, state, and local policy makers as
they consider new alternatives for financing postsecondary cduca-
tion.

The third level, with completely quantified objectives,
measures, and interrelationships, is far from a reality at the
current time. The purposes of moving towards greater quantifica-
tion are twofold: {(a) to increase the degree of specificity in
thinking, much as defining taxonomies gives a policy maker carefully
differentiated words with which policies may be accurately described;
and {(b) to provide a structure in which observations of actual
individual and institutional behavior (data) can be used to estimate
statistically the key interrelaticvnships.

A fully quantitative use of the framework, however, faces, at

this time, two major obstacles:

e Identifying acceptable criteria to determine the extent of
achievement of objectives (some criteria now exist, but

the Commission could not agree that these should be used);
and

e Developing a theory of how these criteria, financing
decisions, and the broad context are interrelated (partial
theories of interrelationships exist, but no integrative
theory exists, to our knowledge).

The problem of identifying criteria has already been discussed,
but the question of developing an adequatve integrative theory remains
particularly vexing. In making a financing decision, each policy
maker has some implicit set of assumptions about the consequences of
his or her decision; these assumptions are based on an even more
implicit theory of how actions and consequences are interrelated.
Behavioral decision making theories of educational institutions,
relatively recent develepments, so far provide an inadequate basis
for planning in postsecondary education. Meanwhile, partial quantita-
tive analyses can be conducted to illuminate some criteria and prove
a somewhat firmer basis for judgment in the case of such objectives
as student access, student choice, student opportunity, and shared

responsibility, as shown in Chapter 4.

14
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Table 2:

Local,
State, and
Federal
Taxpayers

Sources of Funds

for Postsecondary Education

—

>
State & Local
Government
Students Postsecondary
Education
Federal i3 (col;sglate
Government o » noncollegiate
sectors)
Private
Philanthropy —>
&
Endowment 'y
Earnings
Auxiliary
Enterprises
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Table 3: Taxonomy of Institutional Recipients of
Postsecondary Education Funds

A, Collegiate institutions. public and private

. Leading research universities

. Other research universities

Large doctorate granting institutions

Small doctorate granting institutions

Comprehensive colleges with substantial
program offerings

Comprehensive colleges with limited
program offerings

. Selective liberal arts colleges

. Other liberal arts colleges

Two-year colleges and universities

Professional schools and other
specialized institutions

(52 IR~ FA B S B g

o

O W oo

B. Noncollegiate postsccondary education: public,
private nonprofit, and proprietary

. Technical institutes and trade schonls
. Business and commercial schools

. Cosmetology schools

Flight schools

Hospitals

. Technical/vocational and other schools
Correspondence schools

~NI O U BN e

C. Other postsecondary educational organizations

1. Local, state, and regional agencies
2. Other educational organizations

20




Table 4:

hie

B.

Taxonomy of Characteristics of Student

Recipients of Postsecondary Education Funds

Individual characteristics

P

- -

~ O U e N

o

Prior

Family income

Need

Ability

Age group

Sex

Ethnic group

Prior educational experience
Residence status

academic participation
Part-time and full-time
Level of study (lower division,

upper division, graduate)
Institutional type attended

21



Table §: Taxonomy of Postsecondary Lducation
Financing Delivery Mechanisms

I. Aid to Institutions
A. General institutional aid.

Tuition and fee payments

. Budget appropriations

Lump sum grants

Various types of capitation grants

Grants based on other units of
workload or output

Employment subsidies

Unrestricted gifts

. Unrestricted earnings

B W -

[s o WY

B. Categorical aid (current)

. Program support

Project grants and contracts
Service contracts

Restricted gifts

. Restricted earnings

L0 R S R R

C. Construction aid

1. Project grants

2. Direct and indirect interest
subsidies '

Gifts

User charges

=~

D. Tax benefits

1. Tax excmptions for institutions
2. Tax credits foi deonors
3. Tax deductions for donors

E. Other institutional aid

1. 1In-kind gifts

2. Use of property, facilities,
or ¢quipment

5. Cooperative services

o
i~




(Table 5, continued)

I1.

Aid to Students

Al

Grants and scholarships

1. Aid distributed directly to
students based on

a. Need

b. Ability

¢. Special purposes
d. Income

2. Aid distributed through institutions
based on

a. Need
b, Ability

Special purposes
d. Income

(2

Loans (subsidized portion)

Direct loans
Guaranteed loans
Institutional loans
Tuition deferrals

=N o -

Tax benefits

1. Tax credits for families or students
2. Tax deductions for families or students

:3/9_1/
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CHAPTER 2

THE DATA BASE

A basic assumption underlying step 7 of the analytical frame-
work is that the more infomation available to policy makers through
a data base like the Commission's, the more informed and appropriate
the decisions can be. Once again, this is not because data or analysis
based on data should replace judgment in decision making; on the contrary,
the analytical framework recemmended by the Commission, incorporating
the use of information, is intended to extend the judgmental capabilities
of policy makers. Applying this philosophy, the development and use of
the Commission's datu base was an integral part of the research and
analysis conducted by the staff.

The Commission's data base consists of twenty-three direct access
computer files with about 110 million bytes (characters of data).* Any
piece of information in the extensive data base can be accessed in a
matter of scconds via interactive keyboard computer terminals. The
information in the data base is as disaggregated as possible; it is
organized and cross-indexed according to the taxonomies of financing
mechanisms that were illustrated in Table 5.

The data files in the National Commission's data base fall into
four categories:

(1) Collegiate institutional data dealing with enrollment,

degrees, programs, finances, personnel, facilities, and certain institu-
tional characteristics (such as instruction, research, public service,
student services, plant operations, and administration). An institu-
tional file based on the Higher Education General Information Survey
(HEGIS) of the National Center for Education Statistics formed the

basis of data for collegziate institutions.

*For the current status of the Commission's data base, contact
U.S. Office of Education, National Center for Educational Statistics,
400 Maryland Avenue, S.W., Washington, D.C. 20202,

-:.75/27




(DEFINITION: 1n 1972-73, the collegiate sector consisted of
2,948 public and private institutions of higher education--
including community colleges, four-year liberal arts colleges,
major research universities, and professional schools--which
enrolled over nine millior students.]

(2) Noncollegiate institutional data dealing with enrollment,

_ finance, programs, staff, completions, and placement. The noncollegiate
institutional data are drawn from three sources: the Office of Educa-

tion's Vocational Education Directory Survey; a survey of noncollegiate

institutions by the Commission; and an earlier unpublished survey by

the Carnegie Commission. Because the noncollegiate sector has so long
been ignored by the public and private agencies that collect data on
postsecondary education, there are no reliable figurns on the distribu-
tion of students by age, sex, or program; nor are there figures indicat-
ing changes in enrollment. This Commission, the Carnegie Commission,
and the U.S. Office of Education have begun a data collection effort,
however, that within a year should begin to provide useful information

regarding the students and institutions in this sector.

{DEFINITION: The noncollegiate sector of post ondary
education is made up of an estimateu ~ N16 o nnal
schools, which enrolled approximately 1.6 mii..un onts
in 1972-73. All are either accredited by a federall;
recognized accrediting agency (approximately 1,600 fall
into this category) or have been otherwise classified as
eligible for participation in the federal Veterans' benefits
or Social Security student aid programs. The majority are
operated for profit and are managed by corporations (66
percent}, partnerships (18 percent)}, or single proprietors
(16 percent).]

(3) Student data dealing with demographic characteristics, student

aptitudes, sources of financial support, additional factors and current
academic status. These detailed data are drawn from Census reports,
Student Resource Surveys undertaken in four states under the supervision
of the College Entrance Examination Board, and several other individual

state financial aid studies.
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(4) Financing data dealing with the various sources and

delivery mechanisms of financing postsecondary education. These
data have been collected from HEGIS reports, Burzau of the Census
surveys, data provided by the Council for Financial Aid to Educa-
tion, material provided by the Office of Management and Budget and
other federal departments and agencies, and other sources.

See Appendix B for a list of the NCFPE data base files and a
general description of their contents and availability, whether
public or restricted. A detailed description of the files and the
actual computer codes is available in a separate staff report, 'NCFPL
National Postsecondary Education Data Base Directory,'" from the Office
of Education* or from the Government Printing Office.

Appendix D of this report briefly introduces potential users to
the Commission's data base--describing the various software packages
utilized by the staff{ for interacting with the massive data base and
citing appropriate references for further information. An additional
paper describing the general development of the data base and its use
by the Commission is '"Towards a National Data Base for Postsecondary
Education' by Daryl Carlson, James Farmer, and Richard Stanton in the
Proceedings of the 1973 CAUSE National Conference. The paper is
available from the College and University Systems Exchange, 737 28th
Street, Boulder, Colorado 80303.

All of the data are stored in a form unedited by the Commission
staff. In the few months available to the Commission to complete its
study, it had little opportunity to undertake massive new data collection
efforts. Therefore, it assembled existing data sources and linked them
together with common coding reflecting the taxonomies of delivery mechan-
isms, institutional categories, and individual recipient characteristics.
It would be possible to perform a number of logical checks for these
data using the computer to determine their internal consistency, though
not their external validity. In the time available, the prior editing

by each source was accepted as adequate.

*To obtain a copy of the Data Base Directory, please contaci: National
Center for Educational Statistics, U.S. Office of Education, 400 Maryland
Avenue, S.W., Washington, D.C. 20202.
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Because the NCFPE data base is a collection of those data
available instead of a careful definition and collection of those
data needed for national policy, its contents should be viewed
only as a point of departure for a national policy data base for
postsecondary education. The main contribution of the NCIPE data
base, in the opinion of these authors, was to make generally avail-
able much of the current data in postsecondary education and to
show that on-line terminal operation of a very larvge data base is
both technically and economically fecasible. The terminal operation
facility means that national data are read’ly accessible to federal,
state, or local policy makers and their staffs, and to a broad

research and analysis community.

Data Limitations

It was neither the role nor the responsibility of the Commis-
sion to design a new national data base. Rather, applying the
analytical framework developed by the Commission required examining
data about: (1) the current achievement of objectives; and (2) the
interrelationships of policy chauges and the probable changes in
indicators of current objectives. Just as there are also inadequate
data for current objectives, there are also inadequate data for current
measures. In particular, there is a lack of data on student needs {(in
terms of which student access, choice, and opportunity were defined)
and con the various institutional objectives (which have yet to have

acceptable measures defined).

Conclusion

In summary, the major limitation of the data is that they are
defined and collected prior to and independent of the Commission's
choice of objectives. Data for national policy analysis should be
defined in terms of the objectives to be pursued and the public
policies available for influencing the attainment of the objectives--
not the other way around. However, starting from available data,
the staff of the Commission assembled a large data base which was

30
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able to respond to important policy questions by making data accessible
in an organized and efficient manner.

It was observed that a data base must be responsive to an analyst--
on the order ot seconds and minutes to a response--in order to support and
reinforce the discovery process where greater understanding of the data
occurs,

31/1’51
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CHAPTER 3

THE ANALYTICAL MODEL: ELEMENT EIGHT
OF THE ANALYTICAL FRAMEWORK

To apply the analytical framework to the development of policy
recommendations, a mathematical construct was used by the Commission
to estimate, in quantitative terms, the achievement of the objectives
that would result from the implementation of a particular financing
plan. This construct or analytical model--element eight of the
analytical framework--addresses the question, "What are the important
interrelationships between and among changes in financing and the
responses of students, institutions; and sources of financing?'" These
interrelationships encompass the decision makers, the decisions, and
their impacts on objectives.

While not all facets of these important interrelationships have
been quantitatively derived, several have been. From these mathe-
matical relationships, an analytical model was developed to estimate
the enrollment and financial changes likely to occur as a result of
changes in financing policies. This chapter describes the model
itself and the next chapter illustrates the application of this
model to the analysis of a variety of financing plans.

Constructing mathematical models to analyze public policies
is not a new approach to research. But it has not, until recently,
been employed by policy analysts to postsecondary education. Research
mcdels to determine the impacts of alternative financing policies for

postsecondary education fit into these two categories:

--Partial impact studies, with special emphasis on the statis-

tical analysis of some specific aspect of student, institu-
tional, or governmental behavior. Also in this category

are studies of the impact of certain legislation on the
financing of postsecondary education. (For example, the
work of Astin, et al. at the American Council on Education,

and Lyman Glenny at the Center for Research and Uevelopment

y/gs




in Higher Education, University of California at Berkeley.)

--Comprehensive impact studies, designed to assess the impact

of different delivery mechanisms on students, institutions,
and sources of financing, including units of government,
(Inner City Fund, Mathematica, and National Center f;fb
Higher Education Management Systems have developed models
of this sort.)

The National Commission--interested in the impacts that federal,
state, local, and private financing have on student enrollment and
student and institutional finances--developed the second type, a small
comprehensive model. A brief summary of three such comprehensive models
for analyzing national postsecondary education policies shows the current

state of the art and places the Commission's model in perspective.

REVIEW OF POSTSECONDARY EDUCATION POLICY MODELS

Inner City Fund (ICF) has developed a model called BEST--Budget
Enrollment Simulation Tool, They provide the following description1
of BEST:

BEST is a computer model which allows explicitly
for....three types of adjustments to the pricing system:
1) adjust or begin payment of subsidies (e.g.
capitation grants) to public and/or private colleges
and universities,

2) adjust student tuition and fee charges at public
institutions, or

3) adjust the level of funding and the criteria for
distributing student financial aid revenues.

Its (BEST) final output is a comparison of the before/
after levels of enrollment and public expenditures. Enroll-
ments and expenditures are broken down by the parental
income class of the student and by three major types of
colleges and universities--public and private senior insti-
tutions and community colleges. The model applies explicitly
to the population of high school graduates. If the ratio

G. Barnes, E. Erickson, W. Hill, Jr., and H. Winokur, Jr.,
"Further Analysis of the College Going, College Choice Model,"
ICF Incorporated, December 1972.
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of freshmen to total enrollment is taken to be 1:3, then
simple multiplication of the final enrollment and expen-
ditures data should provide a suitable prediction for all
undergraduates.

The input requirements are not extensive. The entire
model runs on 76 data clements. Users of the model, by
making assumptions about the probable change of certain
parameters can project their results into the future. Where
there are regional differences in institutional character-
istics or in demographic characteristics, data inputs may
be adjusted to reflect these differences.

BEST is designed to translatc the assumed changes in
tuition and student financial aid policies into changes in
the option prices faced by the prospective students. These
price changes, given the price response parameters, cause
a redistribution of student enrollments and hence in the
public expenditures which support the enrollments.

Mathematica has also developed several enrollment and financial
aid models for higher education. These models are illustrated in
Tables 6 and 7. The undergraduate enrollment model forecasts total
undergraduate full-time enrollment in higher education by sex, family
income, and institutional type and control. One of the principal uses
of the undergraduate enrollment and financial aid models is to estimate
the costs of alternative Federal student aid programs.

Currently both the undergraduate enrollment and

financial aid models are programmed on a time-sharing

interactive system, This allows the user to determine:

1) the impact of changes in enrollment model para-
meters (such as enrollment and attrition rates) on the
financial needs of students;

2) the impact of changes in financial model para-
meters (such as student contribution from summer employ-
ment) on the financial needs of students;

3) and the costs of alternative Federal aid pro-
grams.?

The National Center for Higher fducation Management Systems

(NCHEMS at WICHE) is currently in the process of constructing a

2

Mathematica, Inc., "Enrollment and Financial Aid Models 1or Higher
Education," August 1971.
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Table 7. Postbaccalaureate Student Enrollment
and Aid Models by Mathematica

1. Estimate the number of
postbaccalaureate students by

type and control of institution

2. Estimate the conditional
probability that a student
applies for Federal aid,

given that the student attends
an institution with a particular

type and control

3. Estimate the average need

of a student, given that the
student does nced aid and that

the student attends an institution

with a particular type and control

4, Estimate the financial

aid requirements for post-
baccalaureate students in

higher education
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"national planning" model for higher education. 1In a preliminary

documentation of their work,3 the model is described in these terms:

The prototype model operates as follows: first,
the model allows the user to input a given level and
mix of federal, state, and private financing programs
for certain groups of institutions and students. Next,
the model considers the planning alternatives of the
institutions as they try to meet their institutional
goals in light of available funds. Examples of the
institutional planning decisions made in the model are
hiring new faculty, providing for academic support,
admitting students, and providing financial aid. A set
of institutional goals is included as an integral part
of the model, and the institutional planning decisions
are made to best achieve the goals. The selection of
an institutional operating plan is based on an extension
of the research reported in Optimality in College Plan-

ning: A Control Theoretic Approach, (Wagner and Weathers-
by, 1971). ‘

The model next considers the possibilities open to
students as they choose the type of institution they will
attend. This portion of the model is based on the research
report, Demand for Higher Fducation in the United States
(Miller, 1971). The students consider the cost of attend-
ing a particular type of institution, the average ability
of the student body at that particular type of institution,
and their own individual ability and income level. These
criteria have demonstrated the best ability to predict
which institutions students will chaose to attend.

The model next combines the institutional spaces avail-
able, or the supply of education as determined from the insti-
tutional component of the model, with the demand for education
as determined by the students selecting particular institu-
tional types. This supply-and-demand interaction formulates
the enrollment to higher education, from which one can deter-
mine the following:

1) the general level of enrollment in each type of
institution,

2) the number of empty spaces in each type of insti-
tution,

3) the income and ability level of incoming students,
and

4) the income and ability of persons who are not
currently being served by higher education.

3 V. Huckfeldt, "Preliminary Data for a Federal Planning Model for

Analysis of Accessibility to Higher Education,'" National Center
for Higher Education Management Systems, 1973.
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Thus, each combination of altcrnative financing plans

produces an interaction between the students, institu-
tions, state, and federal government enabling evalua-

tion of the impact on accessibility and institutional

viability of each plan.

THE COMMISSION'S MODEL

The Commission's model initially sought to relate a large
number of financing policy variables to quantitative measures of
the degree of achievement of postsecondary educational objectives,
In the absence of adequate theory and data, the model was limited
to estimating the enrollment and financial consequences of changes
in national financing policies, particularly those policies relat-
ing to student grants., Essentially, the model estimates the enroll-
ments by income group, student level, and institutional sector that
would probably result from a combinaticn of tuition and student aid
(grants, work, loans) policies; it also estimates the change in the
net cash balance in each institutional sector resulting from chang-
ing enrollments, tuitions, and institutional support policies. The
model was designed for this limited set of policy concerns--enroll-
ments, tuitions, and institutional support policies. As the changes
in policy concerns take place and as new theories and data are
developed, new analytical models will be needed. The model described
in this chapter may be of assistance as a point of departure for the
structuring of new models. Iowever, it is more likely that for the
next round of policy analysis, a new model should be designed to be
consistent with the new policy questions. Therefore, the purpose
of this section is to describe just one particular analytical model
used for policy analysis.

The first time the staff attempted to analyze the enrollment
and financial implications of alternative financing plans, they
developed a series of work sheets and completed all calculations
by hand. A very simple financing alternative took about one person-
month to evaluate. However, each person manipulated it differently,
and each made numerical errors. Further, the evaluation of each

alternative financing plan was limited to relatively simple mathematics,
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A computer model was written both to decrease the time and cost of
calculation and to increase the reality of the conceptualization,

which required increasingly complex algebra.

1. Logic of the Model

The calculations were performed recognizing various categories
of students and institutions, and these categories are described in
the following section. The multiple categories increase the complexity
of the algebra but not the logic. Therefore, the discussion of the
logic of the model will be presented as simply as possible, leaving
to a subsequent section on model equations the task of incorporating
all the multiple categories.

Enrollments were first divided into two groups: one group
eligible for the projected change in student aid and one group not
eligible for the change in student aid. As a result of policy changes
in tuitions and the level of financing of student aid, there resulted
in each sector a new total enrollment made up of two groups: (1) the
number of students eligible for (and receiving) the change in student
aid and facing the change in tuition; and (2) the number of students
facing the change in tuition without any change in student aid. The
amount of change in tuition was a policy decision set by the user of
the model, presumably by state and institutional decision makers.

The amount of the change in student aid provided per eligible student
of various economic and social characteristics was determined by the
model subject to the following considerations:

a. The additional rescurces available for a change in student
aid came from the following sources: (1} some proportion
of the additional tuition revenues paid by the new total
enrollment after changes in tuition and student aid; (2)

the change in government appropriations for student aid.

b. The change in student aid was assumed to be distributed
on a basis of the financial need of students. This financ-
ial need was approximated by an equation that was propor-

tional to increases in tuition and inversely proportional
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to increases in income. In other words, as tuition
increased or income decreased, the financial need of a
student would increase. The BEOG Family Contribution
Schedule or other needs analysis tables were not used
because of their complexity (for example,the inclusion
of the number of children in the family and the treat-
ment of family assets). Of course, many different
patterns of distributing financial aid could be {and

were) considered.

¢. The maximum size of the student aid award (grant, work,

or loan) was specified as part of the student aid policy.

These three considerations along with the specified functional forms
of the equatjons provided enough information to determine the average
student aid award per eligible student by (family) income, student
level, and type of institution. The average student aid award in
combination with the change determined by the policy under considera-
tion provided enough information to estimate the new total enroll-
ment by student (family) income, student level, and type of institu-
tion. (Student income distributions could be used by the model
instead of family income distributions if that information were
available.)

Next, the model turns to the question of changes in institu-
tional finance. The calculations imply no judgment about the degree
of adequacy of the current levels of institutional finance. Rather,
the calculations estimate the net change in revenues and costs
associated with changes in institutional support policies, changes
in tuition policies, and chamnges in student enrollment demand,
which may be affected by student aid policies. The net change in

revenues and costs is the result o several factors:

a. The new total enrollment in each sector after tuition and
student aid changes may be greater or less than the antici-
pated total enrollment before these changes. The incre-

ment (or decrement) in total enrollment will affect tuition
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revenues in two ways. If we adopt the following symbols

for ecach scctor:

£ = total enrollment, before tuition and
student aid policy changes

dE = change in enrollment as a result of
tuition and student aid policy changes
p = tuition price
dp = change in tuition price,

then the student-based revenue to the institution before
tuition and student aid policy changes is Ep. The student-
based revenue to the institution after tuition and student
aid policy change is (E+dE) (P+dp). However, some of the
revenue associated with the change in tuition may be used
for student aid; say a% of (E+dE) dp is available for insti-
tutional support. Therefore, the net change in revenues
available to institutions from student sources is:

(E+dE)p + o(E+dE) dp - Ep
which is simply

pdE + a(E + dE) dP

The change in direct institutional public subsidy (or
appropriation) will clearly change the revenues available

to an institution.

The change in total enrollment will change the costs to
institutions. The model simply calculated the product

of the change in total enrollment times the average cost
to the institution per additional student. This induced
cost could exceed or fall short of student-based revenucs.
The calculations assured that when induced costs exceeded
student based revenues, thesc extra costs were covered
from other sources in proportion to the degree in which
prior operating support was provided by each of the other
sources. The induced effects may be contrary to stated

public policy for seQeral public policies may conflict
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with each other. For example, a public policy of using
student aid to expand enroliments (thereby inducing insti-
tutional costs) while at the same time reducing direct
institutional support is clearly in conflict with itself.
The model assumed the induced costs should be covered;
therefore, all institutional financial support decisions

inciuded covering induced costs.

The model was programmed with the capability of evaluating the
enrollment and financial impacts of policy changes for the years
1974-1985 and displaying the results of its analysis for any three
of these years. Only steady state conditions were calculated because
the intermediate term efforts were believed to be of greater relevance
to policy than the short term (transient) effects, such as how fresh-
men would be affected differently from sophomores. The other key
assumptions of the model are discussed in a later section of this
chapter, following a discussion of the variables and equations used

in the calculations.

2. Variables Used in the Model

Tables 8 through 14 present the variables used in the model.
These variables fall into three general categories: baseline data
(state variables describing the major characteristics of enrollments
and finance}, price response coefficients, and the financing policy
variables determined by the user.

Common categories or dimensions of the variables are used in
the analysis of all policy alternatives. The particular set of
institutional categories listed in Table 8 are chosen to be the
smallest number of categories consistent with useful analysis of
financing policies. Tuition, student aid, and institutional aid
policies are stated in a form that differentiates between public
and private institutions, between two-year and four-year institu-
tions, and among student levels (lower division, upper division,
and graduate). The family income categories in Table 8 correspond
to those used by the general Census surveys, which have been applied
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to students attending postsecondary education institutions. Algebraic
symbols are given for all of the variables appearing in Tables 8
through 14. These symbols correspond to those used in the variable
definitions (Table 15) and in the model equations (section 3},

Variables in the Baseline Data

Tables 9 through 12 array the baseline data used in the
formulation of the model; they extrapolate to 1977 and 1980 (the
two years used most frequently in the Commission's analysis*) the
1972 financing patterns, levels, and trends. These baseline data
include projected enrollments, tuition, instructional costs, and
governmental appropriations. The extrapolated figures for enroll-
ments assume that the 1973 enroliment projections of the National
Center for Educational Statistics for the collegiate sector (which
were based on actual enrollments in 1972) will hold for 1977 and
1980. Because no official noncollegiate enrollment forecasts exist,
the extrapolated figures assume that noncollegiate enrollments will
increase at the same rate as the general population. For some
variables, the baseline data may be used as reference points against
which the impacts of alternative financing pians on objectives are
measured. These baseline data are stored in a separate NCFPE data
file. For normal use of the model, and, with the exception of
tuition policy changes, they need not be altered. However, any of
these figures can easily be changed if one desires to use the model

under different baseline assumptions.

Price Response Coefficients

The National Commission's model requires coefficients reflect-
ing the most likely change in forecasted enrollment resulting from

changes in prices for attending postsecondary education institutions.

*Fiscal year 1977 was judged to be the first year substantive changes
could be implemented nationally, and 1980 was chosen as a basis for
comparison with other national policy studies which used 1980 as a
benchmark year.
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Table 8: Institutional and Family Income Categories

Institutional Categories

(1) Public two-year

(2) Public four-year, lower division
(3) Public four-year, upper division
(4} Public four-year, graduate

(5) Private two-year

(6). Private four-year, lower division
(7} Private four-year, upper division
(8) Private four-year, graduate

(9) Non-collegiate

Family Income Categories (m) and Midpoints (Ym):

1y 3 0 - 999 $ S00
(2) $1,000 - 1,999 1,500
(3) $ 2,000 - 2,999 2,500
(4) $ 3,000 - 3,999 3,500
(5) $ 4,000 - 4,999 4,500
(6) $ 5,000 - 5,999 5,500
(7) §$ 6,000 - 7,499 6,750
(8) §$ 7,500 - 9,999 8,750
(9) $10,000 - 14,999 12,500
(10) $15,000 - 24,999 20,000
(11) $25,000 -~ over 50,000*

*Chosen to represent the median income of those families or individuals
earning more than $25,000 per year.
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Table 9: Projected Baseline Enrollment
(In Thousands of Students)

Institutional Category

Year 1 2 3 4 5 6 7 8 9

1974 1,763 1,797 1,613 1,083 95 824 646 549 1,632
1975 1,83 1,810 1,624 1,091 92 832 652 554 1,662
1976 1,913 1,832 1,645 1,104 94 339 658 560 1,698
1977 1,990 1,857 1,666 1,119 97 849 666 566 1,732
19786 2,056 1,881 1,688 1,133 98 80 675 574 1,767
1979 2,108 1,894 1,689 1,115 99 88 681 579 1,802
198¢ 2,138 1,894 1,700 1,114 100 867 680 578 1,838
1981 2,156 1,890 1,697 1,140 100 863 677 576 1,875
1982 2,162 1,874 1,682 1,129 99 859 674 573 1,912
1983 2,196 1,845 1,656 1,112 97 845 663 563 1,950
1984 2,106 1,807 1,622 1,089 95 823 645 549 1,990
1985 2,052 1,760 1,580 1,060 93 793 622 528 2,029

SOURCE: Projections published by the National Center for Educational
Statistics, U.S. Office of Education; apportioned to institu-
tional sectors by NCFPE staff.
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Table 10: Percentage Distribution of Enrollment Across
Family Income Categories*

Institutional Category

Income )
Category 2 3 4 5 6 7 8 9
1 0.6 0.7 0.7 0.3 0.0 0.2 0.2 0.0 1.3
2 1.2 1.5 1.5 0.6 4.2 1.0 1.0 2.4 1.9
3 2,5 1.6 1.6 1.1 1.4 2.9 2.9 0.8 2.5
4 3.9 3.0 3.0 2.3 1.4 3.2 3.2 0.0 4.5
5 45 50 50 3.6 0.0 2.2 2.2 2.4 5.4
6 4.5 4.7 4,7 2.7 2,8 3.8 3.8 4.8 5.1
7 8.2 6.4 6.4 51 9.7 55 55 3.2 9.4
8 13.8 13.7 13,7 12.2 13.9 10.7 10.7 9.6 15.8
9 33.0 28.0 28.0 33.9 31.9 27.6 27.6 32.0 30.2
10 20,8 24.5 24.5 29,7 19.4 25.7 25,7 28.0 18.7
11 7.0 10,9 10.9 8.5 15.3 17,2 17.2 16.8 5.2
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

SOURCE: U.S., Burcau of the Census, 'Current Population Survey,"
October 1972, special tabulations.

*The data from this table is combined with the data from Table 9 to
compute the baseline enrollment for each institutional category and
income category (n?m) for each year.
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Table 11: Baseline Tuition and Cost Data,
by Institutional Category

Institutional Net Average Institutional
Category Tuition Price Cost Per Student
(1)) (NP2) (AC,)
1 $ 145 $ 119 $1,501
2 440 317 1,533
3 440 317 2,300
4 440 317 4,600
5 1,538 1,238 2,163
6 1,538 1,238 2,019
7 1,538 1,238 3,029
8 1,538 1,238 6,057
S 1,000 1,000 1,000

SOURCE: HEGIS, U.S. Office of Education, Financial Statistics

of Institutions of Higher Education, (1971-72)
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Table 12: Baseline Governmental Appropriations,
by Institutional Category*
(Thousands of Dollars)

Institutional Federal State Local Private
Category Revenues Revenues Revenues Revenues
1 105,643 900,000 2,234 7,670

2 103,113 2,535,885 672 46,915

3 85,805 2,110,240 559 39,040

4 54,847 1,348,875 358 24,955

5 4,073 1,000 9384 23,923

6 42,360 108,521 435 388,796

7 32,352 82,880 332 296,932

8 26,387 67,599 271 242,186

9 0 31,811 0 772

SOURCE: HEGIS, U.S. Office of Education, Financial Statistic¢s of
Institutions of Higher Education (1971-72)

*Federal revenue (PFj), state revenue (PSj), local revenue (PLj), and
private revenue (PPj) baseline proportions of total institutional
revenues are calculated from the above table,
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Conceptually, these coefficients are variable across many dimensions
including family income categories as well as across institution.l
categories. Also, the price changes in one institutional categoly
cause inverse effects on enrollments in other, comparable institu-
tional categories. That is, as the tuition in public 4-year insti-
tutions increases, the enrollment in private 4-year institutions
would most likely increase, since the private institutions would
be relatively less expensive.
The set of price response coefficients utilized in the Commis-
sion's model were derived from data presented in a paper by Miller4
. by computing partial derivatives of Miller's estimated probability
functions with respect to price.* Because the Commission's model
utilized baseline postsecondary education enrollment rather than
high school enrollment, the following manipulation of coefficients

was required:

HSE « P = BE or HSE = BE/P
and HSE + (P + ap/ac) = BE'
. (BE/P) (P + ap/ac) = BE'
or BE (1 + ap/ac ) = BE'
P

where HSE = high school enrollment

P = proportion of HSE attending postsecondary
education
BE = baseline postsecondary education enrollment
ap/ac = the change in the proportion, P, resulting
from a change in the cost of attendance, C
BE' = enrollment after change in C

4 L. Miller and R. Radner, '"Demand for Places: Summary of Results,"

draft of Chapter 2 of forthcoming book, University of California
at Berkeley, 1974,

*See Appendix A for a discussion of the pertinent student demand studies.
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Therefore, it was necessary to calculate the ratio of the
partial derivative of the probability with respect to cost to the
actual probability level. A detailed description of the calcula-
tions performed in adapting the Miller-Radner estimates for use in
the Commission's model is given in Appendix € and the resuiting
coefficients used in the model are presented in Table 13. Three
matrices of coefficients are utilized; one for each of three family
income levels. Each matrix is square with the dimension equal to
the number of institutional categories. The diagonal elements are
the direct price response coefficients reflecting the change in
enrollment for an institutional category given a change in its price.
The off-diagonal c¢lements are the indirect price response coefficients
reflecting the change in enrollment for one institutional category

given a change in the price of some other institutional category.

Users' Financing Policy Variables

‘the spectrun of policy variables specified by the user are
listed in Table 14. This table suggests the many policy alternatives
that can be analyzed by the model. To simplify using the modeil,
entries need only be made for those policy variables that the user

wants to change from the baseline value,

Summarx of Variables

Complete definitions for all the variables utilized in the
model are listed in Table 15. Note that all of the excgenous variables
have already been described in Tables 8-12. Table 15 displays the
complexity of variables involved in even a simple model of postsecondary
education.

In the version of the model used by the Commission for the policy
evaluation, the 8 and 2 coefficients used in equation 7 were set equal
to the o coefficients. In other words, no distinctiorn was made between
the price response coefficients of (potential) students depending on
the type of aid received {grant, loan, or work). This assumption was

made because no empirical work was found that would yield differentiated
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Table 13a: Price Response Coefficients for
Low Income Students (<7,500)*

Institutional _ Institutional Category -

Category 1 2 3 4 S 6 7 8 9
1 -2.95 0.32 0.0 0.0 0.22 0.16 0.0 0.0 0.22
2 0.51 -3.13 0.0 0.0 0.22 0.16 0.0 0.0 0.22
3 0.0 0.0 -3.13 0.0 0.0 0.0 0.16 0.0 0.0
4 0.0 0.9 0.0 -3.13 0.0 0.0 0.0 0.16 0.0
5 0.51 0.32 0.0 0.0 -3.24 0.16 0.0 0.0 0.22
6 0.51 0.32 0.0 0.0 0.22 -3.26 0.0 0.0 0.22
7 0.0 0.0 0.32 0.0 0.0 0.0 -3.26 0.0 0.0
8 0.0 0.0 0.0 0.32 0.0 0.0 0.0 -3.26 0.0
9 0.51 0.32 0.0 0.0 0.22 0.16 0.0 0.0 -3.24

* Price response coefficients (Gijm) represent the percentage change in
enrollment given a $100 price increase.
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Table 13b: Price Response Coefficients for Middle
Income Students (7,500 - 15,000)*

Institutional Institutional Category

Category 1 2 3 4 5 6 7 8 9
1 -1.23 0.15 0.0 0.0 0.09 0.13 0.0 0.0 0.09
2 0.13 -1.22 0.0 0.0 0.09 0.13 0.0 0.0 0.09
3 0.0 . 0.0 -1.22 0.0 0.0 0.0 0.13 0.0 0.0
4 0.0 0.0 0.0 -1.22 0.0 0.0 0.0 0.13 0.0
5 0.13 0.15 0.0 0.0 -1.28 0.13 0.0 0.0 0.09
6 0.13 0.15 0.0 0.0 0.09 -1.24 0.0 0.0 0.09
7 0.0 0.0 0.15 0.0 0.0 0.0 -1.24 0.0 0.0
8 0.0 0.0 0.0 0.15 0.0 0.0 0.0 -1.24 0.0
9 0.13 0.15 0.0 0.0 0.09 0.13 0.0 0.0 -1.28

*Price response coefficients (ajjm) represent the percentage change in
enrollment given a $100 price increase,

Table 13c: Price Response Coefficients for
High Income Students (>15,000)*

Inéziiggignal - ; - Institutiongl Category - . 5
1 -0.75 0.09 0.0 0.0 0.05 0.09 O 0.0 0.05
2 0.06 -0.71 0.0 0.0 0.05 0.09 O 0.0 0.05
3 0.0 0.0 -0.71 0.0 0.0 0.0 0.09 0.0 0.0
4 0.0 0.0 0.0 -0.71 0.0 0.0 0.0 0.09 0.0
5 0.06 0.09 0.0 0.0 -0.76 0.09 0.0 0.0 0.05
6 0.06 0.09 0.0 0.0 0.05 -0.71 0.0 0.0 0.05
7 0.0 0.0 0.09 0.0 0.0 6.0 -0.71 0.0 0.0
8 ¢.0 0.0 0.0 0.69 0.0 0.0 6.0 -0.7FY 0.0

9 0.06 0.09 0.0 0.0 0.05 0.09 0.0 0.0 -0.76

*Price response coefficients (ajjp) represent the percentage in enrollment
given a $100 price increase.
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Table 14: Policy Variable Formats

(1) New tuition levels (Pi) and the proportion of additional tuition
revenues to be redistributed as student aid (PTi):
New Tuition Level
Institutional category PTi Year 12/ Year 22/ Year 32/
Public two-year

X X X b
Public four-year, lower division X X X X
Public four-year, upper division X X X X
Public four-year, graduate X X X X
Private two-year X X X X
Private four-year, lower division x X X X
Private four-year, upper division x X X X
Private four-year, graduate X X X X
Non-collegiate X b X X

§/Year 1, 2, 3 represent user determined years between 1974-1985,

(2) Additional Federal institutional aid (FIi):
. . a/ Doliars of Aid

Institutional category Code~ Year 1 Year 2 Year 3
Public two-year X X b
Public four-year, lower division
Public four-year, upper division
Public four-year, graduate
Private two-year
Private four-year, lower division
Private four-year, upper division
Private four-year, graduate

XX X XK X X X X
KX X X X X X X
KooK X X X X K R
KX X X X X X X X

Non--zollegiate

E/Code to indicate whether aid is a block grant, a capitation grant,

or a per-student grant,.
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(Table 14, continued)

(3) Additional State institutional aid (SI,):

/ Lellars of aid

Institutional category Code~ Year 1  Year 2 ' Year 3
Public two-year X b X X
Public four-year, lower division X X X X
Public four-year, upper division X X X X
Public four-year, graduate ” X X X
Private two-year X X X X
Private four-year, lower division X X X X
Private four-year, upper division X X X X
Private four-year, graduate X X X X
Non-collegiate X X X X

E/Code to indicate whether aid is a block grant, a capitation grant,
or a per-student-aided grant.

{(4) Additional local institutional aid (Lli):

) _ a/ Dollars of aid
Institutional category Code~ Year 1  Year 2 Year 3
Public two-year X X X X
Public four-year, lower division X X X X
Public four-year, upper division X X X X
Public four-year, graduate X X X X
Private two-year X X X X
Private four-year, lower division X X X b
Private four-year, upper division X X X X
Private four-year, graduate X X x X
Non-collegiate X X X X

a/

~ Code to indicate whether aid is a block grant, a capitation grant,

or a per-student-aided grant.
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(Table 14, continued)

(5) Additional Federal student grants (GF) and the maximum grant

per student (AG):
Doliars  Income  Maximum Eligibtle
Year of aid cutoff  grant per Institutional categories
student
X X X X X, X, G
X X X X X, X,
X X X X X, X,

(6) Additional state student grants (GS) and the maximum grant
per student (AG):

Dollars Income Maximum Eligible
Yar of aid cutoff  grant per Institutional categories
student
X X X X X, X,
X X X X X, X,
X X X X X, X, .

(7) Additional Federal student loans [LF) and the maximum loan

per student (AL):
Dollars Income - Maximum Eligible
Year of aid cutoff loan per Institutional categories
student
X X X X X, X,
X X X X X, X, .
X X X X X, X,
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(Table 14, continued)

(8) Additional state student loans (LS) and the maximum loan per
student {AL):

Dollars Income Maximum Eligible
Year of aid cutoff  loan per Institutional categories
student
X X X X Xy X5 o« w0
X X X X X, X3 « 0
X X X X X, X,

(9) Additional Federal work-study grants (WF) and the maximum
grant per student (Aw):

Dollars {ncome  Maximum Eligible
Year of aid cutoff  grant per Institutional categories
student
X X X X Xy, Xy o o s
X X X X X, X5 o .+
X X X X X, X, « .« .

(10) Additional state work-study grants (WS) and the maximum grant
per student (Aw):

Dollars Income Maximum Eligible
Year of aid cutoff grant per Institutional categories
student
X X X X X, X, .
X X X X X, X, S
X X X X X, X, .
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{Table 14, continued)

(11) Additional Federal assistance to state governments (FST):

Year Dollars of aid
X X

X X

X X

(12) Additional Federal assistance to local governments (FLC):

Year Dollars of aid
X X
X b
X X
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b
(1) Mim
t
(2) nim
a
(3) nim
S
(4) Mm
(5) «a,,
ijm
(6) Sijm
(7) 2,
ijm
(8) Gim
9 L.,
(10) wim

i

Table 15: Variable Definitions

Baseline enrollment for institutional category i

and income category m.

Enrollment after a tuition change for institutional

category i and income category m.

Enrollment after the distribution of student aid
from tuition revenues for institutional category i

and income category m.

Enroliment after the distribution of student aid
from Federal and State sources for institutional

category i and income category m.

Percentage change in enrollment for institutional
category i and income category m given a $1 per
student grant decrease for institutional category
i

Percentage change in enrollment for institutional
category i and income category m given a $1 per

student loan decrcase for institutional category j.

Percentage change in enrollment for institutional
category i and income category m given a $1 per
student work-study decrease for institutional

category j.

Additional dollars per student of Federal and State
grants for institutional category i and income

category m,

Additional dollars per student of Federal and State
loans for institutional category i and income

category m.
Additional dollars per student of Federal and State
work-study for institutional category i and income

category m,
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(Table 15, continued)

(11)

(12)

(13)
(14)
(15)
(16)

(17)

(18)

(19)
(20)
(21)

(22)

(23)

(24)

(25)

(26)

TG,
im

SA,
im

GF
Gs
LF
LS

WF

WS

i

Additional dollars per student of aid from tuition
revenues for institutional category i and income

category m,

Additional dollars per student of aid from all sources

for institutional category i and income category m.
Additional dollars of student grants from Federal sources.
Additional dollars of student grants from State sources.
Additicnal dollars of student loans from Federal sources.
Additional dollars of student loans from State sources,

Additional dollars of student work-study from Federal

sources,

Additional dollars of student work-study trom State

sources.
New tuition level for institutional category i.
Mid-point of family income category m.

Maximum new tuition level over all institutional

categories.,
Minimum mid-point of family income categories.

Proportionality constant for distributing grants over

institutional categories and income categories.

Proportionality constant for distributing loans over

institutional categories and income categories.

Proportionality constant for distributing work-study

over institutional categories and income categories.

Scaling factor for distributing grants over institu-

tional categories and income categories,
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(Table 15, continued)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(373

(38)

(39)

(40)

(41)

TC,
i

PT

AC.
1
NP?
i

NP,
i

PF,

PS

i)

"

Scaling factor for distributing loans over institu-
tional categories and income categories,

Scaling factor for distributing work-study over

institutional categories and income categories.

Maximum dollars per student of grant aid to be
allowed.

Maximum dollars per student loan aid to be allowed,

Maximum dollars per student of work-study aid to be
allowed.

Tuition change (dollars) for institutional category i.

Proportion of additional tuition revenues to be

redistributed as student aid.

Baseline tuition level (dollars) for institutional
category 1i.

Additional non-student-aid revenues for institutional

category i,

Additional non-student-aid expenditures for institu-

tional category i.

Baseline average cost per student for institutional

category i,

Baseline net price per student for institutional

category 1i.
New net price per student for institutional category i.

Baseline proportion that Federal revenues are of total

revenues for institutional category i.

Baseline proportion that State revenues are of total

revenues for institutional category 1i.
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(Table 15, continued)

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(49}

(50}

(51)

(52)

(53)

(54)

P[l-
i
PP,
1
Ir
IS,
i
IL
IP.
1

FI,
i

SI,
i

LT,
i

FST
FLC

TF

1

i

]

Baseline proportion that local revenues are of total

revenues for institutional category i.

Baseline proportion that private revenues are of

total revenues for institutional category i,

Additional Federal revenues to institutional category

i induced by enrollment changes.

Additional State revenues to institutional category i

induced by enrollment changes.

Additional local revenues to institutional category i

induced by enrollment changes.

Additional private revenues to institutional category

i induced by enrollment changes.

Additional dollars of Federal institutional aid to
institutional category i (either block, capitation,

or per student aided).

Additional dollars of State institutional aid to
institutional category i (either block, capitation,

or per student aided).

Additional dollars of local institutional aid to insti-
tutional category i (either block, capitation, or per

student aided).

Additional dollars of Federal assistance to State

governments for postsecondary education.

Additional dollars of Federal assistance to local

governments for postsecondary education.

Total additional Federal revenues per additional

student .

Total additional State revenues per additional student.
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{Table 15, continued)

(585) TL = Total additional local revenues per additional student.
(56) TP = Total additional private revenues per additional student,

coefficients. Therefore, the only student aid explicitly considered
was student grants, and equations 9, 10, 12, 13, 15, and 16 were not
used in the policy evaluation. Also, equation 14 was not included

in the model for the policy evaluations by the National Commission,
and therefore, it was not possible to specify an exact limit to the
size of student aid grants. However, it was possible to have the
program output the student aid distribution by institutional category
and family income category. The National Commission staff did this
for several of the policy alternatives to ensure that the maximum

was less than $1,400. This documentation of the model includes all
these omitted equations since the model will soon be implemented with

these additional equations.

3. Model Equations

The system of equations forming the Commission's model follows
the logic described previously and can be outlined in the following
steps. The equations needed for the calculations in each step use
the notation for the variables already discussed. Although the model
can be run for any three years between 1974 and 1985, for simplicity
of exposition none of the variables in the equations have a subscript
for time. All of the equations were solved separately for each year
of interest,

Step 1: Calculate the enrollment resulting from the new tuition
levels,

[l] TC- = P. -T. i=1,-...,9
1 1 1

(tuition changes)
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9 [ 4
(2] n§ = n? (1 + ¢ e TC.,) i .
S B m

i

—
-

. .

-
-

—

—

(enrollments after the tuition changes)

Step 2: Calculate the enrollment after the distribution of
student aid from additional tuition revenues. 1If
TCi < 0O, this step is omitted for that institutional

category (i).

3] n® = nt (1 -

im im TG, ) L

o‘i' m
1 Jm J

H ™ WO
1]

—

-

-

(e

j

{(enrollments after the distribution of
student aid grants from additional tuition

revenues)
11 11
a a
WEL My Toqn = I i TOPTy 5o,

(expenditures for grants = revenues from increased
tuition for grants)

P,
1
(5] 16, =d. (— +k.P,) i=1,...
im G Y G i m=1,..,1IC

Hou
|
[l

(financial need formula where IC is the maximum
income cat~eory cutoff level for aid eligibility)

(6] dG (— + kGPi } = A
Y
{specification of maximum grant per student)

Step 3: Calculate the enrollment after the distribution of student
aid from Federal and state sources. Note that J represents

the set of institutional categories eligible for the student
aid programs.



(7]

(8]

(10]

(11]

(12]

(13)

S a
= - ¥V -
n, ni (1 M) G G ) 8

im ijm " jm ijm b
jed jed J

- &, W,
jed ijm “jm )

[ ]

ied
m 1,..., IC

(enrollments after the distribution of Faderal and
state grants, loans, and work study)

IC s
b) z D Gim = GF + GS
m=1 ied

(expenditures for grants = Federal and state
appropriations for grants)

1C ]
) I m L. =LF+ LS
m=1l ied 1m

(expenditures for loans = Federal and state
appropriations for loans)

IC s
b) ) nim im = WF + WS
m=1 ied

(expenditures for work study = Federal and state
appropriations for work study)

p

i .
Gim = dG ( 7;' ied

+k.P.)
G 1 m=1,..., IC

(financial need formula for grants)

P,
L, o=d -;l + k P) ;si N
m
(financial need formula for loans)
W, =4 ( Ei +k P,.) ied
im W Ym Wi m=1,..., IC

(financial need formula for work study)
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(14) d (-—rl@.)f.a'kp } = A

G max G

(specification of maximum grant per student)

{15] d

6) d ("% Lk P )=a

(specification of maximum work study support
per student)

Note that if several '"packages'' of student aid are
included in one policy proposal, equations 7-16 would have
to be solved for each package with 1C, J, GF, GS, LF, LS,
WF, WS, Ag» AL, and Aw specified appropriately for each aid
package.

Step 4: Calculate ;he institutional revenue needs from Federal,
state, local, and private sources induced by the enroll-
ment changes.

11 11

b [
[in AR.1 = L T, (n im " " inm )+ ;=1 '1“(:.1 n (1 - PTi)

(additional institutional revenues resulting from
tuition and enrollment changes)
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(18] A = 5 oac, S - n ) i=1,..,9

(additional institutional expenditures resulting
from enrollment changes})

(19] IPi = (AI:i - ARi) PFi i=1,...,9

(induced changes in institutional expenditures
to be borne by the Federal government)

n

(20] 18, (AE; - AR,) PS, i=1,...,09

{induced changes in institutional expenditures
to be borne by state governments)

(21) 1L, = (AE; - AR,) PL; i=1,,..,9

(induced changes in institutional expenditures
to be borne by local governments)

(22] IPi (AE.1 - ARi] PPi i=1,...,9

(induced changes in institutional expenditures
to be borne by private sources)
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Step 5: Calculate the total additional dollars per additional
student from Federal, state, local, and private sources
resulting from the proposed financing policy.

9
(23] TF = (GF + LF + WF + FST + FLC + T NFi)/
i=1
11 9 b
[
(1 L nim N nim )
m=1 n=1

(total additional Federal dollars per additional

student)
* . *
where NF.1 = max ( FI.1 , IFi) if sgn (FI,) = sgn (IFi)
* ) * \ P
= FIi + IFi if sgn (FIi) sgn (I i)
*
and FIi = FIi if block grant
11
s ) . .
= FIi z N if capitation grant
m=1
11
s b . Co
= FIi b (nim - n.m) if per-student-aided
m=1 1 grant and
] b
(nim B nim) > 0
=0 if per-student-aided
grant and
S b
(Mip = M) <0
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9
[24) TS = (GS + LS + WS - FST + L NSi) /

i=1
11 9
( ) n® - nb )
m=l i=]1 im in

(total additional state dollars per additional
student)

* *
where NS, is defined similarly to NF.1 and SI.1 to FI

i i
3 119 X
[25] TL = (-FLC + ¢ NL,)/ (% & nf -n. )
i=1  ? m=l j=] M im

(total additional local dollars per additional
student)

* *
where NLi is defined similarly to NFi and LIi to Fli

9 119 X
6] TP= % IP,/(Z T n -n )
i=1 ' o=l oge1 MM

(total additional dollars per additional student

from private sources)

* *
where NPi is defined similarly to NFi and PIi to FIi

Step 6: Calculate the new net price per student

(27] SA; = Gy # Ly *+ Wy + TG, i

(total additional student aid per student)
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1
[28) NP' = NP: + TCi - [(z nS SA, )/

i mel im im
11
s
E n, i=1,...,9
mel im

{new net price per student resulting from the
proposed financing policy)

4. Assumptions of the Model

Sequence of Calculations

Once all of the mathematical interrelationships are identified,
obtaining a mathematical solution is complex, because it involves a
large set of nonlinear and simultaneous equations. Although these
equations could be solved directly, we chose to break the solution
into three sequential steps; within each step, the equations are
solved simultaneously. Breaking the solution into steps was done to
greatly simplify the complexity of the mathematics--allowing a simpler,
more economical computer program.

Although we are not trying to simulate the separate student
finance-related decisions of institutions to set tuitions, then to
package the student aid from institutional sources, and then to
incorporate outside student aid, the chain of calculations proceeded
in this order. Unlike the National Planning Model, the Commission's
model does not calculate any response of institutions to modify their
tuition rates in light of student demand, external financial support
of either students or institutions, or any other factors. Incorporating
this feedback-response would require an explicit statement of institu-

tional objectives and solving the decision problems for each relatively
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homogeneous type of institution.

Price Response Coefficients

The study of the behavioral response of individuals to changes
in tuition, student aid of various types, and other factors related
to postsecondary education is relatively recent and still largely
incomplete. Personal experiences and casual empiricism suggest that
the ever increasing costs of college attendance discourage some
individuals from attending postsecondary education. Several statis-
tical studies based on time-series, cross-sectional, and longitudinal
data collected during the 1960s support this intuition. (See Appendix
A for a discussion of these studies.) The price response coefficients
used by the model to obtain the results presented in this paper were
calculated by Miller and Radner® based on longitudinal data collected
on a sample of high school students in four states beginning in 1960.
In our view, the Miller-Radner formulation and estimations were, of
all the studies available, the most consistent with the structure and
definition of the model. As additional student demand studies are
completed, their results can probably be incorporated in the model
as it is currently conceived.

It is interesting to consider for a moment the impljcation that
there is no price responsiveness behind individual decisions to attend
postsecondary education. In fact, all of the financing analyses by
the Carnegie Commission and the Committee for Economic Development
were based on the assumption that there would be no price responsive-
ness to their rocommen.led doubling or quadrupling of tuitions at
public institutions. To be consistent, one would then have to assume
that increased student aid, which lowers the price of attending post-
secondary education, would also have no effect on individual decisions
to attend postsecondary education. Here, both the Carnegie Commission

and the CED contradicted their previous assumption and advocated massive

5

L. Miller and R. Radner, '"Demand for Places: Summary of Resuits,"

op. cit., 1974,
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increases in student aid to increase access to postsecondary
education, Neither group dealt with this logical inconsistency.

The authors of this report believe that our quantitative
analyses should be consistent with logic and with the available
evidence--both of which indicate that individuals of all income
levels respond negatively to an increase in the cost of attendance
and that low-income individuals demonstrate morc responsiveness
than high-income individuals, Therefore, the policy analyses
described in Chapter 4 of this report assumed a non-zero price
responsiveness at all income levels.

Current evidence is very sketchy on many points about student
responses to price--including the differential effects of, for example,
a $100 decrease in tuition, a $100 increase in a student's grant, a
$100 increase in a student's work income, or a $100 increase in a
student's loan. The quantitative results discussed in this report
assume that equal changes in tuition and in a student's grant have
equal and opposite effects on individual attendance decisions. One
could argue against this assumption on several grounds: (a) tuition
is a certain price known somewhat in advance of application for admis-
sion while student grant awards are uncertain and unknown until after
a student has applied for admission; (b) tuition changes are very
visible publicly and, therefore, less likely to occur capriciously
while student grant awards are subject to constant renegotiation by
funders and financial aid officers without comparable public visibility;
(c¢) decreased tuition creates a free-good mentality leading many indivi-
duals with only marginal interest to attend postsecondary education
while student grants have some symbolism of specialness (awarded on
the basis of need, ability or whatever), and this sense of special-
ness motivates individuals more than an equivalent general price
decrease hinders them. Without enough information to resolve any of
these points, we, in essence, adopted the null hypothesis--namely,
the assumption that equal changes in tuition and a student's grant
would have equal and opposite effects on individual attendance deci-

sions.
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Although National Direct Student Loans (NDSL, formerly titled
National Defense Student loans) have been available in considerable
quantity for over 15 years and student work-derived income has
probably always been important to college attendance choices, we
know of no statistical cvidence of the relative impacts of these
two delivery mechanisms or of their cross effects on the inpacts
of tuition and student grants. Consequently, the quantitative
results discussed in this report deal with student grants and not
with student work or loans. The computer program for the model
was written to include the provision of work and loans as part of
the total student aid package; but we had no empirical basis for
incorporating them at this time,

The Miller-Radner demand study uses a logit formulation which
yields meaningful results for a broad range of tuitions. The analysis
of marginal changes in tuition was based on the (lincar) tangent to
the logit function evaluated at current tuitions, This means that
more-than-marginal changes should be evaluated by going back to the
logit function rather than using the linear tangent. Again, for
simplicity, we chose to focus primarily on marginal changes for
which the linear assumption would be reasonable. At the request
of the Commission, we included one extreme case of full cost pricing
in public institutions, in which the tuition changes are clearly
more than marginal; the results for this case should be interpreted

cautiously.

Financial Need Basis for Student Aid Distribution

Most of the direct student aid in the United States is not
distributed on the basis of financial need. Veterans' benefits and
Social Security survivors' benefits, which constitute over one-half
of total student aid, are independent of personal financial need.
Virtually all indirect student aid (for example, low tuitions in
public institutions) is distributed independent of financial need.
However, our philosophy of analyzing marginal changes led us to

examince financial need-based distribution of student aid because




the bulk of newly authorized student aid--Basic Educational Opportu-
nity Grants, Supplemental Educational Opportunity Grants, and the
revised Guaranteed Student Loan Program--focuses on a student's
financial need.

The procedures for calculating a student's financial need vary
somewhat among the various federal and state programs; however, two
common considerations are the cost of attendance and parental income
and assets. We chose to approximate the needs criteria in two ways,
First, we used tuition to represent cost of attendance and parental
income to represent parental income and assets. (In making this
representation, we did not argue that these proxies are equal to the
cost of attendance and the combination of parental income and assets,
but that, because the proxies are highly corrclated to the larger
quantities, it is appropriate for marginal analysis to be proportional
to these proxies.) Second, we used a formula to represent the general
pattern of financial needs analysis (see Figure A), averaging out
family size, different treatment of farm/nonfarm assets, and other
distinctions,

It is important to observe that as used by the model, the term
"income' could just as well be student income as parental income, The
results discussed in this report were based on parental income data
because that is the current structure of financial needs analysis.
The same formula-pattern now utilized by the model could be used in
that case as well.

Institutional Cost Behavior

With the current technology for cost analysis, it is virtually
impossible to determine the cost of marginal enrollment changes in
institutions of postsecondary education. On the one hand, one could
argue that most institutions could experience a 2-5 percent change
in enrollment without the need for (or saving of) additional resources;

and that 20 to 50 students can effectively "melt" into a camp&s of
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Figure A: Scudent Aid Grant Size as a Function
of Tuition and Income

A

Low Income

Grant Middle Income
Size (%)

High Income

=

o
Y

Tuition ($)

Student Aid Distribution Was Based on the Formula:

tuition

Grant = d(income

+ k tuition)

k is a constant
d is determined within the model

Grant

size (§) ~—

High Tuition

Medium Tuition

Low Tuition

Income ($)
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1,000 students without requiring more faculty, more library volumes,
or more staff in the registrar's office. On the other hand, one could
argue that the particular types of additional students that are likely
to be attracted by expanded recruitment and financial aid efforts ‘are
individuals who need considerable remedial training, counseling, child
day care facilities, or other social services--all of which will result
in a much higher cost than average for the institution. Once again,
we have insufficient evidence to resolve this dilemma and, once again,
we adopted a null hypothesis that the marginal cost to an institution
of an additional student would be the same as the average cost per
student at that institutional type. Intuitively, we believe that this
is a very conservative assumption, that it probably overestimates the
marginal costs (or savings) induced by marginal changes in enrollment.
This assumption is particularly relevant in considering the institu-

tional supplements calculated in the next chapter.

Sharing Financial Responsibility

Institutions of postsecondary education are now financed by
many sources--federal, state and local governments, students and their
families, private donors, and an institution's own resources. But the
question is how will any changes from currently anticipated financial
support be divided among the various sources? As discussed in an
earlier section of this report, the model first calculated the change
in costs ‘and the change in revenues associated with a given set of
tuition and student aid policies. Any unmet costs were then matched
against any policy changés in institutional support, and any still
unmet costs were then assumed to be borne by the various financing
sources in proportion to the share they now pay.

The calculation of the division of financial responsibility
resulting from any given policy option is complex because the indirect
or induced costs borne by institutions and individuals must be calcu-
lated in addition to the direct changes in support policies. It would
be very difficult to specify an ultimate division of financial responsi-

bility and then calculate the implicit financing policies because of
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the multiple interactions. Bear in mind that this is still assuming
no feedback among financing sources, the realistic modeling of which

becomes even more complex (see the National Planning Model).

Sensitivity to Data Changes

Although this topic is usually not listed as an assumption,
sensitivity to data changes is discussed here because the lack of
time prevented the staff from executing extensive sensitive analyses,
The results of using the model are presented with the underlying
assumption that reasonable changes in the data would not change the
general structure of the results. Three different sets of price
response cocfficients were used at different times, for instance,
and they did not change the ordering of the results. At least two
complet. 1y different enrollment forecasts were evaluated with similar
results. The projected baseline financing figures are only for bench-
marks; they are not used in the model's calculations. Over fifty
different policy configurations were developed to test all aspects of
the model and the results were both internally consistent and logical.
However, a thorough sensitivity analysis could be very useful before
users either base their policies on the results they winnow from the

model or initiate new data collection efforts.

Role of Judgment

The role of judgment is another topic rarely discussed as an
assumption. However, the often believed--though completely false--
assumption that analytical models replace human judgment necessitates
a vigorous assertion of the contrary, and we believe correct, assump-
tion: namely, the principle contribution of quantitative analysis is
to extend the judgment of decision makers.

The best judgment of an analyst is used at every stage of the
construction of an analytical model: in the choice of a particular
formulation, in the choice of data, and in the structuring of policy
questions to which the rudel responds. There are many checks on

analytical judgments: the constant peer review within and outside
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of the research staff; empirical studies conducted by scholars in
many different settings across the country; rederiving the necessary
mathematics from several different perspectives; and sensitivity
analysis. To some degree, we employed all of these touchstones to
attempt to insure that the basic analytical judgments were reasonable.
This report itself is another attempt to facilitate outside review
and comment.

The best judgments of policy makers are needed to identify impor-
tant policy questions and to frame realistic alternatives. The purpose
of analysis is then to provide more information on the likely conse-
quences of alternative policies--information that is at times counter-
intuitive and, therefore, potentially significant in changing decisions,
More information does not necessarily mean easier decisions; very often
more information complicates decisiois, unsettles prior notions, removes
simplistic rationales, or favors alternatives eschewed by the policy
maker seeking the infermation, More information does not mean less
judgment; it frequently necessitates more judgment. Policy analysis
does not constrain judgment; it is intended to extend or amplify judg-
ment.

Conclusion

In this chapter, we have described the analytical model, which
is just one part of fhe analytical framework developed by the Commission.
The puipose of this chapter has been to describe the details of the
model, the variables and equations used, the assumptions employed, and
the rationale for each. Appendix E is a detailed guide for potential
users of the Commission's model--including computer hardware and soft-
ware specifications and a sample run of the model. The complete list-
ings of the model's FORTRAN computer programs are presented in Appendix
F. The next chapter of the text illustrates the application of the

model to the financing alternatives considered by the Commission.
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CHAPTER 4.

APPLYING THE ANALYTICAL MODEL
IN THE ANALYSIS OF
ALTERNATIVE FINANCING PLANS

In the course of its analytical work, the Commission studied
several dozen alternative plans for the financing of postsecondary
education. From these, it selected eight to be described and analyzed
in its final report. These eight were selected on the basis of two
requirements. The first requirement was that they should represent
a range of policy choices extending from ({a) plans that would allocate
nearly all public support to institutions to (b) plans that would ‘
allocate nearly all public support to the students. The second require-
ment was that the plans should represent a range of judgments about Qho
benefits from education. At one extreme, on the assumption that the
individual is the primary beneficiary of his or her education, were
plans that require students (and their families) to bear all or nearly
all the cost of instruction. At the other extreme, on the assump-
tion that society is the primary beneficiary of an educated citizenry,
were plans that, by eliminating tuition at public institutions, fully
financed the cost of instruction from public revenues.

Although this chapter describes only eight alternative plans, the
Commission's staff, in consultation with members of the Commission aad
others, used the analytical model to examine in detail more than fifty
possible alternatives. From among these many alternatives, eight were
sclected that, in the opinion of the Commission, best exemplified the
ranges described above.

One of the alternatives (Plan A) proposes a major shift in the
responsibility for financing instructional expenditures in the public
collegiate sector from public and private sources to students and their
parents. A second alternative (Plan F) proposes a major shift in the
other direction, transferring responsibility for financing instructional
expenditures in the public collegiate sector from lower-division students
and their parents to public sources. A third alternative (Plan B} pro-

poses a substantial reduction in the public sector in current institutional
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aid and a corresponding increase in student aid. Two other plans
(Plans G and F) would increase the current amounts of institutional
aid and reduce student aid. ELach of the other alternatives (Plans

C, D, E, and H} contain various mixtures of institutional and student
support policies falling between these extremes. Four plans (C, D,
F, and H) provide additional student aid to individuals attending
private collegiate institutions,

Although readers are cautioned that none of the eight alterna-
tives is an exact duplicate of a proposal advanced by a specific
organization or individual, several of the alternatives contain
features prominent in financing plans advanced by national organiza-
tions or by individuals. 1In each case, the alternative is intended
to serve as an example of a national policy choice with respect to
the support of postsecondary education.

In arraying and analyzing these various alternative financing
plans (see section 1 below), the Commission neither advocated a
particular alternative nor suggested that these eight alternatives
should be preferred over the many other alternatives that might have
been analyzed. Rather, the Commission described and analyzed these
plans for the purpose of evaluating and demonstrating the usefulness
of the analyticai framework.

Each of these plans is examined from two different perspectives.
In the second section, each plan is described and analyzed in terms
of the impact it would have on objectives at the level of financiﬁé
recommended for each plan. Then in the third section, the same eight
plans are agaiﬁghnalyzed, but at a level of financing common to all
of them. The different impacts of the several plans on the objectives
of access and choice are analyzed at this common lcvel ¢f {inancing.
In the last section of this chapter, generalizations about financing
postsecondary education--especially those that are of particular
significance to the evaluation of financing policies and plans--

are drawn.
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1. _Arraying the Impact Data

After all of the steps of the analytical model were completed
for each of the eight alternative financing plans, the Commission
arrayed the data--arranging the numbers, sometimes in absolutes,
sometimes in percentages--to show the estimated impacts that the
alternative financing plans would have on certain postsccondary
educational objectives. In the following sections, there are three
kinds of tables arraying the estimates produced by the analytical
model, There are (1) tables containing en ''ment and financial
figures for the plans at levels of financing recommended for the
plans (Tables 16 and 17); (2) tables containing enrollment and
financial figures for the plans at a level of financing common to
all of them (Tables 19 and 20 in a later section of this chapter);
and (3) a table comparing actual enrollments for 1972 with enroll-
ments for 1980 as projected by the model in evaluating the alter-
natives at the level of financing recommended for each plan (Table
18).

Throughout the descriptions of the alternative financing plans
(in Sections 2 and 3 of this chapter, and in the left-hand columns
of Tables 16, 17, 19, and 20) are figures that extrapolate to 1977
or 1980 the 1972 financing patterns, levels, and trends described in

Chapter 3 of Financing Postsecordary Education in the United States.

These extrapolated figures are based on the assumption that the 1972
patterns of financing and enrollment* will continuc through 1980.
These extrapolations are used as reference points against which the

impacts of the alternative financing plans on objectives are measured.

*The extrapolated figures for enrollments assume that the 1973 enroll-

ment projections of the National Center for Educational Statistics for

the collegiate sector (which were based on actual enrollments in 1972)

will hold for 1977 and 1980. The extrapolated figures also assume that
noncollegiate enrollments will increase at the same rate as the general
population,
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Data in Tables 16, 17, 19, and 20 tell the estimated percentage
or absolute increasc or decrease from the extrapolated 1972 patterns
of financing and envollments if an alternative financing plan were
implemented. These kinds of data on Tables 16, 17, 19, and 20 allow
for comparisons of individual plans with the extrapolated 1972 patterns
of financing and enrollments for 1977 and 1980, That is, the anticipated
financing and enrollment impacts of each of the plans in 1977 and 1980
are compared with the extrapolated data for the same yecars., Table 18,
on the other hand, compares actual 1972 enrollments with the enrollment
figures projected by each of the plans in 1980--to show the different
enrollment trends that would result by the implementation of cach alter-
native plan. The data arrayed on these tables are intended to aid the
reader in cvaluating the eight alternative plans discussed in the second
“nd third sections of this chapter.

Tables 16, 17, 19, and 20 present two kinds of information: the
major policy decisions contained in cach plan (Parts 1 and I1) and the
projected results of these decisions in terms of enrollments and financ-
ing patterns (Parts III, IV, and V). Parts I and II include policy
decisions in terms of federal and state student aid; federal, state,
and local institutional aid; federal aid through the states (inter-
governmental transfers); and average tuitions by student level and
sector. These policy decisions are expressed as incremental changes--
increases or decreases from the extrapolated 1972 financing patterns
and enrollments. These decisions are put into the analytical model
and the results are shown in Phrts I1r, 1v, and V in terms of‘dollars
and enrollment.

Part IIT, the projected cost by source, presents changes in the
shared responsibility for financing that would result from proposed
policy changes. This part of Tables 16, 17, 19, and 20 presents the
financial responsibility that would_bc borne by federal, state, and
local gévernments as well as students and their families (from tuition
and fees). In addition, the incremental dollars required from the
institutions' own funds, from such sources as gifts, endowment inéome,

and auxiliary enterprises, are included.
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It is evident that changes in public policy for financing
postsecondary education can have direct effects on the degree of
sharing of responsibility for financing public insticutions; however,
it is important to note that private institutions ar¢ also affected,
although indirectly, by such changes. For example, a public policy
change causing a rise in tuition in the public sector, without off-
setting student aid, might result in the private sector becoming
more attractive to students, In turn, private institutions would
then experience increasing enrollments, requiring them to derive
additional institutional funds, since neither tuition nor institu-
tional aid from governments covers the full cost of each additi.ial
student. Therefore, cach public policy decision potentially pro-
duces changes--in all sectors of postsccondary education--in the
share that financing sources must bear.

The impacts on enrollment calculated by the model for each
Financing plan are presented in Part IV by institutional type and
by student level. These enrollments arc compared with 1977 or 1980
extrapolated financing patterns and enrollments, depending on the
table being read.

Part V reflects the incremental changes in total financing,
expressed in terms of the average cost per additional student. This
cost per additional student does not mean, of course, that any one
student receives the amount calculated. Ihe average cost per addi-
tional student is the ratio of the net change in expenditures by

all sources of support divided by the net change in enroliment.

2. Evaluation of Alternative Financing Plans
at Their Own Recommended Financing Levels

In the following pages, cach of the eight alternative financing
plans is described according to its general policies, financing mech-
anisms, and, where por:ible, financing programs. For each financing
plan, the description in this section reflects the level of financing

recommended for the plan as distinguished from the common or controlled

ERIC
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level of financing described in the next section of this chapter.

The evaluation focuses upon the effectiveness of each vlan in achiev-
ing the national objectives of student access, student choice, student
opportunity, and shared responsibility.

Ideally, the evaluation would also have dealt with the objectives
of diversity, excellence, independence, and accountability., However,
in the absence of usable quantitative measures of achievement for these
tour objectives, the evaluation would have been entirely judgmentai,
and the Commission thought it inappropriate here to present such an
cvaluation. The Commission nonethcless urges policy makers to make
such judgments, because no financing plan should be selected on the
basis of the available quantifiable cvidence alone.

It must also be emphasized that the data and measures for student
access, choice, opportunity, and shared respousibility are still lim-
ited and incomplete. The reader should be warned that the available
data alone camnot support conclusions about any of the four objectives
discussed.

The reader is reminded that the analysis of alternative financing
plans that immediately follow uses the level of financing recommended
tor each plan and that cach plan is compared with the 1977 or 1980
levels of expenditure and enrollment extrapolated from 1972 financing
patterns, levels, and trends {provided in the left-hand columns of
Tables 16 and 17).

Financing Plan A

L . oy Y S
This plwi proposes a major shift in the responsibility for finane-

ing postsecondary cducation from public wnd private sources to students
and parents, This plan recommends a total financing level* in 1980 of
$45.3 billion. Of this total, public financing would be reduced in 1980

by $5.0 billicn, to a total of $23.6 billion.**

*Total financing level includes all public and private expenditures for
the postsecondary education enterprise.

**The $23.6 billion is obtained from Table 17, Section III by adding the
sum of federal, state, and local costs (vounded to +30.6 billion and -$5.5
billion) to the sun of the corresponding extrapolated figures from 1972
(+$13.0 billion and $15.5 billion) as shown in the left-hand column.
93
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1. The general policies proposed under Plan A are these:
a. The average level of tuition at public collegiate
institutions should be increased so that students

pay nearly the full cost of their education;

b. Public and private tuition should reflect institu-
tional cost differences by level and field of

study; and

¢. Student aid for low-income students should be
increased so as to minimize possible enrollment

reductions among this group.

2. The financing mechanisms, recipients, and programs to

carry out these policies follow:

a. Public support for general institutional expense

would be reduced;

b. Tuition levels et both public and private institu-
tions would be adjusted to reflect differences in

the costs of education by level and field of study;

¢

Additional grants would be provided for needy

students to cover fees and living costs; and

d. Student loan funds and work-study opportunities

would be increased.

3. Plan evaluation

a. Student access. An enrollment decrease of approximately

1.2 million students, a change from 10.9 million to 9.7
million studeats (12 percent), would be expected in 1980.
Noncollegiate and private collegiate institution enroll-
ments would increase by approximately 370,000 students,
from 4.06 million to 4.42 million students (9 percent).
Public collegiate enrollments, on the other hand, would
be reduced by approximately 1.63 million students, from
6.85 million to 5.22 million students (-24 percent) or

nearly one-quarter ot their total projected enrollment.
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Students from families with incomes under $10,000
would constitute approximately one-half of the cnroll-
ment reductions. Their enrollments would be reduced
by approximately 560,000 students, from 3.49 million
to 2.93 million students (-16 percent),

b. Student choice. To the extent that enrollments in

public institutions decline while enrollments in non-
collegiate and private collegiate institutions increase,
student choice would increase., The large increase in
tuition and fees would, however, adversely affect choice

for students from families with incomes under $10,000.

¢. Student opportunity. Because this plan has such a neg-

ative impact on access, it is difficult to discuss its
impact on student opportunity. It may be noted, itowever,
that the percentage reduction in 1980 of upper-division
enrollment in public four-yecar institutions (-25 percent)
would be greater than the percentage reduction for lower-
division enroliment (~19 percent) in 1980. To the extent
that these figures indicate that upper-division students
have less opportunity to complete their programs, student

opportunity would be curtailed.

d. Shared financial responsibility. This plan would result

in significant shifts in the patterns of shared responsi-
bility. 1in 1980, public financing of postsecondary educa-
tion would change from $28.6 billion to 23.6 billion (or,
from 57 percent to 52 percent of the total cost). Federal
costs would increasc by $0.6 billion while state and local
costs would decrease by $5.5 billion. Student and family
contributions would decline slightly (-2 percent) due to
decreased enrollments, and institutional funds* would

increase slighily (0.3 percent).

*The term "institutional funds' stands for gifts, endowment income,
auxiliary enterprises, or other funds not reflected in the other
categories li:ted in Part III of Tables 16, 17, 19, and 20,

n 9s
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4. Summary of Financing Plan A

At the level of financing proposed by this plan, overall*
expenditures for postsecondary education would be reduced in
1980 by $5.1 billion, from $50.4 billion (assuming the extrap-
olated 1972 financing patterns continue to 1980) to $45.4
billion (-10 percent). Enrollments would decrease by 1.2
million students, from 10.9 million to 9.7 million students
(-11 percent), substantially reducing student access. Choice
for students from families with incomes under $10,000 would
be adversely affected, whereas choice among the sectors for
those students who would be able to attend is enhanced. Upper-
division students in public four-year institutions would probably
have less opportunity to complete their programs. The shared
responsibility for financing postsecondary education would be
significantly changed. The costs of postsecondary education
borne by the public would decline by $5.0 billion (-17 percent},

The net effect of this plan is that students would carry
a substantially increased burden. The implementation of this
proposal would require hundreds of public institutions to
increase their tuition (with the approval of their respective
state authorities), to apply the additional revenues to student

aid.

Financing Plan B**

This plan propoges a substantiul reduction in curvent imstitutional
atd and a corregponding inerease in student aid. ‘This plan recommends a
total financing level in 1980 of $48.4 billion. Of this total, public
financing would be reduced by $2.3 billion, to a total of $26.2 billion.

*Throughout this section, the phrase "overall expenditures," like
"total financing level,” refers to the sum of all expenditures in post-
secondary education.

**This plan contains secveral clements that are similar to those in a
plan recently proposed by the Committee for Economic Development.
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1. The general policies proposed under Plan B are these:

a. State appropriations to public institutions should be
reduced;

b, Tuition at public collegiate institutions should approxi-

mate SO percent of educational costs;

¢, Federal categorical support for institutions should be
reduced; and

d. Student aid should be increased to offset tuition increases.

2. The financing mechan.sms, rccipients, and programs to carry out
these policies follow:

a. Federal categorical supnort would be reduced by $740 million

beginning in fiscal 1977

b. State and local institutional support would be decreased by

$1.8 billion beginning in fiscal 1977;

c. Tuition at public four-year institutions would be raised to

50 percent of the cost of instruction within five years;

d. Tuition at public two-year institutions would be raised to

50 percent of the cost of instruction within ten years;
e. UGrants to low-income students would be increased; and

f. Student loan funds and work-study opportunities would be

increased.
3. Plan Evaluation

a. Student access. No significant change in total enrollment

in 1980 is anticipated in this plan. Public collegiate
institutional enrollments would be reduced by approximately
370,000 students, from 6.85 million to 6.48 million students
(-5 percent). Noncolleg.ate and private collegiate institu-
tion enroliments, on the other hand, would increase by approxi-
mately 370,000 students, from 4.06 million to 4.43 million

students (9 percent). Enrollment from families with annual

a7
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incomes under $10,000 would increase by approximately
175,000 students, from 3.49 million to 3.66 million
students (5 percent).

b. Student choice. To the extent that an increased partici-

pation rate in private institutions for students from
low-income families is an indicator of greater choice,

this plan would improve student choice.

¢. Student opportunity. Under this plan, student aid for

all undergraduates would be substantially increased,
thus improving opportunity. However, since lower- and
upper-division enrollments in public four-year institu-
tions both decline in 1980 ia equal proportions (-3.6
percent and -3.1 percent, respectively), the impact of

this plan on student opportunity is small.

d. Shared financial responsibility. This proposal would

result in significant shifts in the pattern of shared
responsibility. In 1980, public financing for post-
secondary education would change from $28.6 billion to
$26.2 billion (or, from 57 percent to 54 percent of the
total cost). Federal costs would decrease by $114 million,
while state and local costs would decrease by $2.2 billion.
On the other hand, student and family contributions would
increase by $560 million (a change from 19 percent to 21
percent of the total), ana institutional funds would

increase by $150 million (1 percent).

4. Summary of Financing Plan B

At the level of financing proposed for this plan, overall
expenditures would be reduced in 1980 by $1.6 billion from
§50.4 billion (assuming the extrapolated 1972 financing patterns)
to $48.8 billion (-3 percent). While no significant change in
total enrollments is expected, public ccllegiate sector enroll-

ments would decrease by about 370,000 students (-5 percent),
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and noncollegiate and private collegiate sector enrollments
would increase by about 370,000 students (9 percent). Student
choice and opportunity would be enhanced. The costs of post-
secondary education borne by the public would decline by $2.3
billion (-8 percent), while student and family contributions
would be increased by $560 million (6 percent),

The implementation of this plan would require hundreds
of public institutions to increase tuition (with the approval
of state authorities), and the additional revenues from tuition

would have to be earmarked for institutional aid.

Financing Plan C*

This plan proposes a shift in the relative proportion of student
atd to institutional aid by providing proportionately greater inereases
in student aid than institutional aid. This plan recommends a total
financing level in 1980 of $54.4 billion. Of this total, public financ-
ing would be increased by $3.5 billion, to a total of $32.1 billion.

1. The general policies proposed under Plan C are these:
a. Access to lower-division instruction should be increased;

b. Upper-division and graduate students should pay a larger
share of their institutional costs than they currently
pay;

¢. The difference between tuition at public institutions and

tuition at private institutions should be substantially

reduced;

d. Tuition at public institucions should be adjusted to
reflect differences in institutional cost by level of

instnmiction;

e. The states should provide direct aid to private institu-

tions;

*This plan contains several elements similar to those recently recom-
mended by the Carncegie Commission as additions to changes enacted in

the Education Amendments of 1972.
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f. The increasc in tuition income should be used to pro-

vide additional financing for student grants;

g. The states should be encouraged to increase student
tinancial aid; and
h. The ratio of federal to state support should be 50:50

by 1980.

2. The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a. The ratio of tuition at public institutions to tuition

at private institutions would be increased to 1:2.5;

b. Public tuition for the lower, upper, and graduate levels

would be set at ratios of 1:1.5:3.0;

[¢]

State-financed capitation grants would be provided to

private institutions;

d.  Financing for Basic Lducational Opportunity Grants*
would be increased to cover 75 percent of costs for

cligible students enrolled in the lower-division;

e. Both federal and state governments would appropriate
currently authorized funds for the State Student

Incentive Grant Program;** and

f. Student loan funds and work-study support would be

increased.

*Basic Educational Opportunity Grants, enacted as part of the Education
Amendments of 1972, provide an entitlement to every eligible individual
to attend postseccondary education. The amount of the entitlement is
based upon the individual'’s financial need; but it cannot exceed 50 per-
cent of the cost of attendance or $1,400, whichever is less.

**The State Student Incentive Grant Program provides federal assistance
on a dollar for dollar basis to states that either establish new state
scholarship programs, or expand existing ones. In the instance of a
state that expands its program, federal matching funds are available
only to the extent that the state's own contribution to its program is
increased. 1In either event, the program offered by the state must be
bused on financial need, and scholarships offered by the state must not
exceed $1,500 to each student per year.
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3.

Plan Evaluation

a.

d.

Student access. An enrollment increase of approximately

300,000 students, a change from 10.9 million to 11.2
million students (3 percent), would be expected in 1980.
With the single exception of private graduate enrollments
(-3,000 or -0.5 percent), enrollments of all sectors are
expected to increase. Inrollment of students from families
with incomes below $10,000 would increase by approximately
270,000 (8 percent) in 1980.

Student choice. This plan would not change the distribu-

tion of enrollment by income group in public and private
institutions, and, therefore, neither improves nor dimin-

ishes student choice.

Student opportunity. Under this plan, the enrollment

changes at public four-year institutions would be approxi-
mately the same for both lower- and upper-division students,
indicating that there would be no change in the opportunities
afforded students in those institutions to complete their
programs. Rather, large amounts of unrestricted ihstitu—
tional aid, through capitation grants, would be provided
private institutions. If institutions provided better
counseling and remedial assistance to their students,

student opportunity in the private sector may be improved.

Shared financial responsibility. This proposal would

result in a slight increase in the public share of financ-
ing postsecondary education and a slight decrease in the
student and family share. 1In 1980, public financing for
postsecondary education would change from $28.6 billion
to $32.1 billion {or, from 57 percent to 59 percent of
the total cost). Student and family contributions would
increase by $390 million, a change from 19 percent to
18.5 percent of the total. The needed level of institu-
tional funds would be relatively insignificant (0.7 per-
cent).
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Summary of Financing Plan C

At the level of financing proposed for this plan,
overall expenditures for postsecondary education would
increase in 1980 by about $4.0 billion, from $50.4 billion
(assuming the extrapolated 1972 financing patterns continue
to 1980) to $54.4 billion (8 percent). Enrollments in all
sectors, except at the graduate level in private institu-
tions, would increase by about 300,000 students (3 percent).
Public financing for postsecondary education would increase
by $3.5 billion (12 percent), while student and family
contributions would increase by $390 million (4 percent).

Implementation of this plan would require hundreds of
public institutions to increase tuition. Tt would also
require the states to respond favorably to the federal
incentive program intended to induce states to increase

substantially their financing of student grants.

Financing Plan D

Thts plan proposes a shift in the relative proportion of student

atd to institutional aild, with a substantial increase of financial aid

to students, particularly to students attending private institutions,

This plan recommends a total financing level in 1980 of $53.5 billion.

Of this total, public financing would be increased by $2.3 billion, to
a totul of $30.9 billion.

1.

The general policies proposed under Plan D are these:

a. Access to postsecondary education should be increased

with emphasis qn undergraduate education;

b. Public tuition at the lower division should only be
adjusted for inflation; upper-division and graduate-
level tuition should rise somewhat more than the infla-
tion adjustment. The additicnal tuition revenue should

be used to provide student aid;
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Student aid should be increased at all undergraduate
levels, at both public and private institutions, with
particular attention to students attending private

institutions; and

Graduate education in fields critical to society should
be stimulated.

The financing mechanisms, recipients, and financing programs
to carry out these policies follow:

a.

d.

Public upper-division and public-graduate tuitions would
be raised by an additional $50 and $100 with the incre-

mental revenue going to student aid;
Needy students would receive increased financial aid;

To facilitate choice, the maximum entitlement in the
Basic Efucational Opportunity Grants would be raised
from $1,400 to $1,900;

The ceiling on family income for eligibility for basic
grants would be raised from $15,000 to $£18,000; and

Merit-based graduate fellowships would be provided in

critical fields.

Plan Evaluation

a.

Student access. An enrollment increase of approximately

300,000 students, a change from 10.9 million to 11.2
million students (3 percent), would be expected in 1980,
With the exception of a slight reduction in the public
two-year sector (-37,000 students), earollments in all
sectors would either increase or remain unchanged. It
should be noted, however, that overall public collegiate
enrollments would increase only slightly (4,600 or 0.1
percent students) while noncollegiate and private col-
legiate enrollments would increase by approximately

260,000 students (7 percent). Enrollment of students
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from families with incomes below $10,000 would increase
by 230,000 students (7 percent).

b. Student choice. The number of undergraduate students

enrolied in public institutions would remain essentially
unchanged under this plan, but the comparable enrollment
in private institutions would increase by about 190,000

students and the number enrolled in noncollegiate insti-
tutions would increase by about 80,000 students in 1980.

To this extent, student choice would appear to be improved.

¢}

Student opportunity. Under this plan, some unrestricted

institutional aid is provided to private institutions
through small cost-of-education supplements for students
receiving aid. [f private institutions used the addi-
tional funds to provide better counseling and remedial
assistance to students, student opportunity in the pri-

vate sector may be enhanced.

d. Shared financial responsibility. This plan would result

in a slight shift in the sharing of financial responsi-
bility. In 1980, public financing of postsecondary educa-
tion would change from $28.6 billion to $30.9 billion (or
from 57 percent to 58 percent of the total). Student and
family contributions would slightly increase by about

$600 million (or 0.2 percentage points of the total cost).
Institutional funds would be increased by approximately

$200 million or 2 percent.
4. Summary of Financing Plan D

At the level of financing proposed for this plan, overall
expenditures for postsecondary education would increase in
1980 by $3.1 billion, from $50.4 billion (assuming the extrap-
olated 1972 financing patterns continue to 1980) to $53.5
billion (6 percent). Enrollments would increase by approxi-
mately 300,000 students (3 percent), with most of this increase

occurring in the noncollegiate and private collegiate sector,
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Public financing for postsecondary education would increase

by $2.3 billion (8 percent) while student and family contribu-

tions would be increased by about $600 million (6 percent).
Implementation of this plan would require the states to

respond favorably to a federal program of incentives for

institutional aid to private institutions.

Financing Plan E

This plan proposes to hold lowver-division tuition in public institu-
tions stable (with adjustment for inflation only) while substantially
inereasing aid to private institutions to enable them to improve their
competitive position velative to public institutions. This plan recommends
a total financing level in 1980 of $52.9 billion. Of this total, public
financing would increase by $1.9 billion, to a total of $30.6 billion.

I. The general policies proposed under Plan E are these:

a. Emphasis should be given to reducing financial barriers
to students during the first two years of study, with

the student's share of the cost increasing thereafter;

b. Lower-division tuition should be stabilized while upper-

division and graduate tuition are increased somewhat;

¢. The revenue from increased tuition at the upper-division
and graduate levels should be used to raise student aid

at those levels; and

d. State support for privatc institutions should be greatly

increased, especially for lower-division instruction.

2. The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a. Lower-division tuition at public instituticns would be
stabilized at the 1973 level, to be adjusted only for
inflation. Upper-division and graduate tuition charges
would rise by 10 percent per year beginning in 1977
until they reach 35 percent of upper-division costs of

instruction and 40 percent of graduate-level costs;
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b,

[¢]

The states would provide aid to private collegiate and
noncollegiate institutions equal to 10 percent of the
cost of instruction in public institutions for each

lower-division and upper-division student; and

The additional revenue from upper-division and graduate
tuition would be used to increase student aid «t those
levels on the basis of need.

Plan Evaluation

a.

Student _access. An enrollment increasc of approxi-

mately 200,000 students (2 percent) would be expected

in 1980. With the exception of a slight reduction in
the public two-year sector (-19,000 students), enroll-
ments in all sectors either increase or remain unchanged,
It should be noted, however, that overall public enroll-
ments increase only slightly (40,000 students or 0.6
percent) while noncollegiate aid private collegiate
enrollments increase by approximately 160,000 students

(4 percent). Enrollments of students from families

with incomes below $10,000 would increase by approxi-

mately 170,000 students (5 percent).

Student choice. The increase in nced-based student

grants would lower the net cost of attending public
four-year institutions and private institutions more
than for public two-ycar colleges. This result would
probably cause students to shift out of public two-
year colleges and into public four-year colleges,
private colieges, and noncollegiate institutions.

This shift would reflect an increase in student choice,

Student opportunity. Under this plan, upper-division
tuition would increcase slightly. But the increase in
student aid would more than offset the tuition change,
and upper-division enrollment would rise more than

lower-division enrollment, thus indicating some increasc
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aid to prirate institutions, opportunity may be
increased.

d. Shared financial responsibility. This plan would
result in slight shifts in the sharing of financial
responsibility. In 1980, public financing of post-

secoendary education would change from $28.6 billion

to $30.6 billion (or from $7 percent to 58 percent of
the total cost). Student and family contributions
would remain unchanged at 19 percent of the total.
Institutional funds would not change significantly

(0.6 percent).

4. Summary of Financing Plan E

At the level of financing proposed for this plan,
overall expenditures for postsecondary education would
increase in 1980 by $2.4 billion, from $50.4 billion
(assuming that the extrapolated 1972 financing patterns
continue to 1980) to $52.9 billion {5 percent). Enroll-
ments would increase by about 200,000 students (2 percent).
Public financing for postsecondary education would increase
by $2.0 billion (7 percent) while student and family contri-
butions would be increased by $350 million {4 percent).

Because of the state aid to private institutions, the
implementation of this plan would require the approval of

the states and public institutions.

Financing Plan F

This plan proposes to shift responsibility for financing post-
secondary education at the lower diviston from students and parents
to public sources and to inerease aid to institutions while reducing
atd to students. This plan recommends a total financing level in 1980
of §51.0 biallion. Of this total, public financing would be increased
by $440 million to a total of $29.0 billion.

1. The general policies proposed under Plan F are these:
a. The first two years of postsecondary education should be

open to all individuals who scek to enroll;
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C.

ro

Tuition at the lower division for nublic two-ycar and
four-year institutions should be climinated; and

The federal government should provide institutional

aid to make such elimination of tuition possible.

. The financing mechanisms, recipients, and financing programs

to carry out these policies follow:

a,

(¢}

)

O
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By 1977, tuition and cther fees would be eliminated for
all lower-division students attending public institutions
in the collegiate scctors;

Federal grants to lower-division students would be

reduced accordingly;

Federal aid to lower-division students in private insti-
tutions would be increased to offset, in full, tuition

and other fees; and

Federal support would be provided to public institutions
in the form of capitation grants to replace the loss of

tuition at the lower-division level.

3. Plan Evaluation

Student access. Because the concomitant reduction in

student aid more than offsets the reduction in tuition,
an enrollment decrease of about 70,000 lower-division
students (-0.7 percent} would be expected in 1980.
These decrecases occur in all sectors, except for the
private undergraduate collegiate sector, which would
increase by about 90,000 students (5 percent). Enroll-
ment of students from families with incomes below
$10,000 would decreasc by about 110,000 students (-3

percent}.

Student choice. Although access would be reduced by

this plan, and public institutions would experience a
decline in lower-division enrollment, private under-
graduate enrollments would increase. Some increase in

student choice would result.
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Student opportunity. Under this plan, student oppor-

tunity is not significantly affected. All of the
tuition and student-aid changes occur at the lower-
division level and, consequently, there is no change

in upper-division enrollments.

d. Shared financial responsibility. This plan would not

significantly alter the patterns of shared responsi-

bility for financin; postsecondary education.
4. Summary of Financing Plan F

At the level of financing proposed for this plan, overall
expenditures for postsecondary education would increase in
1980 by $59.0 million, from $50.4 billion (assuming the
extrapolated 1972 financing patterns continue to 1980) to
$51.0 billion (1 percent). [nrollments would decrease by
about 70,000 students (-0.7 percent). Public financing for
postsecondary education would be increcased by $440 million
(2 percent), while student and family contributions would
increase by $100 million (1 percent).

Implementation of this plan, reducing public tuition at
the lower division, would require action on the part of

state governments and public institutions.

Financing Plan G

Thie plan proposes a shifs in the relative proportion of student
aid to institutional aid by providing inereased aid to collegiute institu-
ttons while holding student aid constant. This plan recommends a total
financing level in 1980 of $51.3 billion. Of this total, public financing
would increasc by about $87 million, to a total of $29.4 billion.

1. The general policies proposed under Plan G arc these:

a. The federal government should provide increased aid to
collegiate institutions to offset a serious financial

crisis among them; and
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b. This federal aid should serve to foster maximum diver-

sity among collegiate institutions.

2. The financing mechanisms, recipients, and financing programs

to carry out these policices follow:

a. Federal aid to institutions would be provided in the
form of general institutional support based on reported
enrollment. No other major financing mechanisms are
proposed; and

b. The formula for providing institutional aid would be
$100 per full-time equivalent lower-division student,
$150 per full-time equivalent upper-division student,
and $2090 per full-time equivalent graduate student,
witin an additional payment of $300 per student for the
first 200 students and $200 per student for the next
100 students.

3. Plan Evaluation

a. Student access. This plan would provide direct institu-

tional assistance without any constraints or require-
ments on its use by the recipient institutions. Because
there is no assurance that tuition would be reduced or
that institutional student aid would be expanded, there
would be no necessary increase in student aid. Thus,
there would be no necessary increase in student access.
To the extent, however, that the additional institutional
aid would be used to reduce tuition, provide student aid,
or otherwise enhance the attractiveness of educational

programs to low-income students, access would be increased.

b, Student choice. Because of the characteristics of this

particular plan, no quantitative estimate of student choice
was made. However, if an institution used its additional
assistance to provide additional student aid, student choice

would be increased.
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¢. Student opportunity. If an institution applied its addi-

tional assistance to providing more academic tutoring

and career counseling, student opportunity may increase,

d. Shared financial responsibility. This plan would result

in slight shitts in the sharing of firancial responsibility.
In 1980, public financing of postsecondary education would
change from $28.6 billion to $29.4 billion (or, from 56.6
percent to 57.3 percent of the total cost), while student
and family contributions would remain unchanged at 19 per-
cent of the total. Institutional funds would also remain
unchanged. All of the additional costs of this plan would
be borne by the federal government. If state governments,
in response to the increased federal support, however,
withdrew support from public institutions, the¢ effect of
this plan would be partially vitiated.

4. Summary of Financing of Plan G

At the level of financing proposed for this plan, overall
expenditures for postsecondary education would increase in 1980
by $870 million, from $50.4 billion (assuming the extrapolated
1972 financing patterns continue to 1980) to $51.3 billion (2
percent). No changes in enrollments would be expected. Public
financing for postsecondary education would increase by about
$870 million (3 percent) while student and family contributions

would remain unchanged.

Financing Plan H*

This plan proposes a shift in the relative proportion of student
~aid to total public aid by increasing both student aid and tnstitutional
atd, but by inereasing student aid relatively more than institutional
atd. This plan recommends a total financing level in 1980 of $55.1
billion. Of this total, public financing would increase by $4 billion,
to a total of $32.6 billion.

*This plan is based on the major postsccondary education sections of
the Education Amendments of 1972. 111
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1. The general policies proposed under Plan H are these:

a. Tuition at public and private institutions should be

held stable (with adjustments for inflation only};

b. The federal government should provide Basic Educational

Opportunity Grants (BEOG) to encourage access;

c. The federal government should provide general institu-
tional assistance supplemented by categorical aid that

is targeted on special problems in postsecondary educa-
tion;

d. States should be encouraged to hold constant their

assistance to institutions and increase their assistance
to students; and

¢. Parents and families should be encouraged to continue

their assistance to students.

2. The financing mechanisms, recipients, and financing pro-

grams to carry out these policies follow:

a. Support for the federal Basic Educational Opportunity

Grants (BEOG) program would be substantially increascd;

b. The federal government would appropriate all authorized
funds for the State Student Incentive Grant Program;

states would appropriate the necessary matching funds;

c¢. Direct institutional aid would be extended tv all non-
profit postsecondary educational institutions in pro-
portion to the number of BEOG recipients enrolled and
the dollar volume of otiier forms of feileral student

assistance; and

d. Aid would be provided for developing institutions,

library improvzment, and other categorical programs,
3. Plan Evaluation

a. Student access. An enrollment increase of approximately

260,000 students (2 percent) would be expected in 1980.
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With the exception c¢f enrollments in the public two-
year sector (-30,000 students), enrollment in all
sectors would increase or remain unchanged. Public
enrollments would increase by approximately 20,000
students (0.4 percent) while noncollegiate and private
collegiate enrollments would increase by about 230,000
students (6 percent). Enrolliments of students from
families with incomes below $10,000 would increase

by 230,00. students (7 percent).

b. Student choice. The increase in total enrollment is

the result of a2 .5 percent estimated decrease for

public two-year colleges, ,5 percent estimated increase
for public four-year colleges, an estimated 2.4 percent
increase for private colleges, and an estimated 2.6
percent increase for noncollegiate institutions. This
shift of enrollment growth towards the private and non-
collegiate institutions could be interpreted as increased

student choice,

c. Student opportunity. Under this plan, upper-division

enrollment would increase at a rate greater than lower-
division enrollment (.9 percent versus .4 percent),
indicating an increase in the likelihood of an indi-

vidual's completing his or her program.

d. Shared financial responsibility. This proposal would

result in slight shifts in the sharing of financial
responsibility. In 1980, public financing in post-
secondary education would change from $28.6 billion

to $32.6 billion (or 57 percent to 59 percent of the
total cost). Student and family contributions would
change in 1980 from 19 percent to about 18.6 percent
of the total. The needed level of institutional funds

would increase by $135 million (one percent).
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4. Summary of Financing Plan H

At the level of financing proposed for this plan,
overall expenditures for postsecondary education would
increase in 1980 by $4.7 billion, from $50.4 billion
(assuming the extrapolated 1972 financing patterns
continue to 1980) to $55.1 billion (9 percent). Enroll-
ments would increase by about 260,000 students (2 percent).
Public financing for postsecondary education would increase
by $4.0 billion (14 percent) while student and family con-
tributions would increase by $510 million (5 percent).

Because virtually all of the additionai public funds
would be federal, this plan could be readily implemented
without requiring simultancous state, local, and institu-
tional decisions (except with respect to the State Student

Incentive Grant Progranm).

3. Choosing Among Alternative T'inancing Plans

The previous section has demonstrated the use of an analytical
model devecloped by the Commission to assess the costs and impacts of
alternative financing plans. The analysis of alternative plans shows
that the degree of achicvement of objectives differs significantly
among the plans. However, the analysis, at this stage of its develop-
ment, does not indicate whether the different impacts of alternative
financing plans occur because of the different levels of financing
(simply spending more or less money) or because of the different
mechanisms (the means by which assistance is delivered and the recip-
ients of assistance).

This present section demonstrates the results of going one
step further in the analysis. To control the cffects of different
levels of financing, increases in public expenditures were set at
arbitrarily established figures of $1.0 billion additional for 1977
(see Table 19) and $1.5 billion additional for 1980 (see Table 20).
For these levels of additional public expenditures, the analytical
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model was used to estimate the impacts of each plan on the objectives,
This approach addresses the question: What is the relative effective-
ness of each plan in the achievement of each objective? The results

of this analysis at a controlled level of financing provide new informa-
tion that could aid policy makers to select among alternative financing
plans. Once a financing plan is selected, the effectiveness of different
levels of financing on the achievement of objectives should be evaluated
to determine the most appropriate level of financing.

In this analysis, the Commission only uscd quantitative measures
for student-related objectives because of the limited stage of develop-
ment of criteria for other objectives, Of the student-related objec-
tives, access and choice are the two most directly addressed by the
analytical model and, therefore, are the focus of this section. The
results of the analysis of impacts produced by the controlled, or com-
mon, levels ¢f financing are shown in Part IV of Tables 19 and 20. The
comparative impacts of the cight alternative financing plans are dis-
cussed below in terms of their effects on access and choice.

Part IV of Tables 19 and 20 shows the changes in enrollment esti-
mated for each plan at the controlled level of financing. The pattern
of results in 1977 and'1980 are very similar and, therefore, only the
1980 results will be discussed in detail,

The Commission stresses, however, that policy makers should not
select a financing pldan on the basis of an analysis that evaluates the
achicvement of only two objectives. To the extent possible, policy
makers should judgmentally evaluate the achievement of additional obiec-
tives. This judgment should supplement the type of quantitative analysis

discussed below.

Access
Plan A would, it is estimated for 1980, increase the under-
graduate enrollment of individuals from families carning less
than $10,000 by about 89,000 (3 percent) while reducing the
enroliment of middle- and upper-income students by about 380,000
(-7 percent). The overall effect of Plan A on enrollments would

be to reduce total enrollment by about 532,000 (-5 percent).
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Plan B would, it is estimated for 1980, increase the under-
graduate enrotlment of low-income individuals Ly abotit 570,000
(16 percent), and of middle-income individuals by about 8,000
(0.3 percent), while reducing upper-income undergraduate enrolt-
ments by about 62,000 individuals (-2 percent). The overali
eifect of Plan B on enrollments would be to increase total
enrollment by about 440,000 (4 percent),

Plan € would, it is estimated for 1980, increase the under-
graduate enrollment of low-income individuals by about 118,000
(3 percent), of middle-income individuals by about 4,000 (0.15
percent), and of upper-income individuals by about 15,000 (0.5
percent). The overall effect of Plan C on enrollments would be

to increasc total enrollments by about 109,000 (1 percent).

Plan D would, it is estimated for 1980, increase the under-
graduate enrollment of low-income individuals by about 115,000
(3 percent), of middle-income individuals by about 17,000 (0.6
percent), and of upper-income individu:is by about 3,000 (0.1
percent). The overall effect of Plan D on enrollments would

be to increase total enrollments by about 182,000 (2 percent).

Plan E would, it is estimated for 1980, increase the under-
graduate cnroliment of low-income individuals by about 134,000
(4 percent), of middle-income individuals by about 14,000 (0.5
percent), while increasing the undergraduate enrcllments of
upper-income individuals by about 4,000 (-0.1 percent). The
overall effect of Plan E on enrollments would be to increase

total enrollment by abcut 155,000 (1 percent).

Plan F would, it is estimated for 1980, decrease the under-
graduate enrollments of low-income individuals by about 93,000
(3 percent) while increasing the undergraduate enrollment of
middle-income individuals by about 11,000 (0.4 percent), and of
upper-income individuals by about 32,000 (1 percent). The over-
all effect of Plan F on enrolliments would be to decrecase total

enrollment by about 51,000 (-0.5 percent).
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Plan G has no quantitative evidence of enrollment impacts
because only institutional aid was involved and no projection

was made a5 to how institutions might use the aid to affect
enrolluents.

Plan Il would, it is estimated for 1980, increase the under-
graduate enroliment of low-income individuals by about 92,000
(3 percent), and of middle-income individuals by about 12,000
(0.4 percent) without changing upper-income enrollment. The
cverall effect of Plan H on enrollment would be to incicase

total enrollment by about 104,000 (1 percent).

In summary, for the same level of expenditure of public funds
Plan B would produce the greatest increase in low-income enrollments;
Plan D would produce the greatest increase in middle-income enroll-
ment; and Plan F would produce the greatest increase in upper-income
enroliments. Plan B would also produce the largest increase in total
enrollments.  Plans A and F would reduce total enrollments while, at
the same level of expenditure of public funds, Plans B, C, D, E, and
H would all increcase total enroliments. Plan F is the only one of

the eight plans presented which would decrease low-income enrollment.

Cheice

Plan A would, it is estimated for 1980, increase enroll-
ments in private collegiate ins*itutions by about 365,000 {16
percent), and in noncollegiate institutions by about 313,000
(17 percent), while public collegiate enrollments would decrease
by about 1,210,000 (-18 percent). Just over half of the loss
cf public enrollments would be compensated for by increases in

private and noncollegiate enrollments.

Plan B would, it is estimated for 1980, increasc private
coilegiate enrollments by about 356,000 (16 percent), and non-
coliegiate enroliments by about 301,000 (16 percent), while
decreasing public collegiate enrollments by about 215,000 (-3

percent). The enrollment growth in the private collegiate and
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the noncollegiate sectors would be three times the loss in

enrollment in the public collegiate sector.

Plan € would, it is estimated for 1980, increase enroll-
ment in all sectors with public collegiate enrollments rising
about 92,000 (1 percent), private enrollments rising about
14,000 (0.6 percent), and noncollegiate enrollments rising
about 3,000 (0.2 percent).

Plan D would, it is estimated for 1980, increase enroll-
ments in all sectors with public collegiate enrollments increas-
ing by about 6,000 (0.1 percent), private collegiate enrollments
inereasing by about 125,000 (6 percent), and noncollegiate enroll-

ments increasing by about 51,000 (3 percent).

Plan E would, it is estimated for 1980, also increase enroll-
ments in all sectors with public collegiate enrollments increas-
ing by about 36,000 (0.5 percent), private collegiate enrollments
increasing by about 59,000 (3 percent), and noncollegiate enroll-

ments increasing by about 60,000 (3 percent).

Plan F would, it is estimated for 1980, decrease public
collegiate enrollments by about 129,000 (-2 percent), increase
private collegiate enrollments by about 116,000 (5 percent),
and decrease noncollegiate enrollments by about 37,000 (-2 per-

cent) .

~

Plan G again has no quantitative evidence of enrollment

impacts and therefore, no measures of student cheice.

Plan H would, it is estimated for 1980, increase enroll-
ment in all sectors with public collegiate enrollment increas-
ing by about 10,000 (0.1 percent), private collegiate enroll-
ments increasing by about 50,000 (2 percent), and noncollegiate

enrollments increasing by about 44,000 (2 percent).

The previous discussion has outlined the achievement of access
and choice by the eight financing plans all controlled for the same
level of public expenditures. Other objectives are also important to

policy makers, and conclusions should not be based only on access and
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choice but also the judgmental evaluation of the achievement of other
objectives.

The selection of a financing plan should be based on an overall
cvaluation of the achievement of all the objectives important to a
policy maker looking at a variety of financing plans, all of which are
analyzed at the same level of financing. The selection of the level
of financing of the desired financing plan should be based on two
factors: (1) an overall evaluation of the achievement of all the objec-
tives important to a policy maker looking at a variety of levels of
financing of the desired plan, and (2) the priorities of the policy
maker for the achievement of postsecondary education objectives in

relationship to other objectives.

4. Generalizations About Financing Alternatives

The Commission's extensive analytical work has made possible
several generalizations about financing postsecondary education that
are of particular significance to the evaluation of financing policies
and plans. An understanding of these analytical results cnables policy
makers to anticipate the probable consequences of financing decisions.
This understanding will also help policy makers select for further
analysis those financing plans that are most likely to achieve the
objectives they wish to pursue. Five generalizations yielded by the
Commission s work concern: (1) targeted student assistance compared
with general student assistance; (2) the effect of tuition changes
on enroiliment; (3) the differential impact of increases in student
grants; (4) the effect of changes in the maximum income allowed for
student grant eligibility; and (5) the level of institutional aid
necessary to supplement student grant funds,

As a result of the limited data available (see Chapter 5.),
these generalizations pertain to student enrollment responses to
changes in financing policies. When appropriate data become available,
generalizations atout both institutional response and the interrelation-
ships among financing sources should be possible. The five generaliza-

tions developed follow:




L. At any given level of financing, targeted student assis-
tance plans (such as grants to needy students) are more effective
for improving student acccss than general student assistance (such
as tuition reduction).

It is often assumed that a substantial reduction in tuition
(general student assistance) will do as much to improve access as
a comparable amount of aid granted directly to needy students
(targeted student assistance). MHowever, it can be clearly demon-
strated that aid to reduce tuition will accomplish less in improving
access than the same amount applied to student grants awarded on the
basis of financial need.

This relative efficiency of targeced as distinguished from
general student assistance occurs for two reasons: (a) individuals
from lcw-income families are more responsive to the same amount of
additional aid per person than are individuals from upper-income
families; and (b) the more limited the number of eligible recipients,
the larger the aid available per recipient for the same amount of
money .

Under either targeted or general student assistance plans, the
cost of the additional students enrolled will be in the range of
$3,000 to $10,000. For example, if 100,000 students were eligible
for assistance and already were receiving awards averaging $300
each, an increasc in the average award to $400 per student to attract
additional students would bring each of the students already enrolled
an additional $100. Individuals respond to changes in the net price
of attending postsecondary education institutions.* But, as staff
research utilizing student price response coefficients discovered,

a decrease of $100 in tuition brings an increase in enrollment of
only about 1 to 3 percent, to a total in this instance of between
101,000 to 103,000 students. The cost of the grant program would
be between $10.1 million and $10.3 million, and the number of addi-
tional students would be between 1,000 and 3,000. Therefore, the

*If individuals did not respond to price changes, then neither student
aid nor tuition wouid have any impact on enrollments; but both empirical
research and personal experience suggest the contrary.
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cost per additional student would range from $3,000 to $10,000.

In short, large amounts of assistance applied through a general
financing mechanism, such as reduced tuition, may have very little
impact on access. The narrower the group of recipients eligible under
the financing mechanism, the fewer the students alrecady in the system
who will receive assistance. Targeted student-aid programs, such as
the Basic Educational Opportunity Grants, which are based on need,
should be more effective in the accomplishment of student access than
generalized support,

2. Increases in the effective price (tuition mivus student aid)
of postsecondary education~-the price the student must pay--result in
decreases in enrollment; conversely, decreases in the effective price

result in inereases <in enrollment.

To consumers and economists, a change in the price of goods or
services affects the consumption of those goods or services inversely.
That is, when the price is increased, consumption will decrcase; when
the price is decreased, consumption will increase. The same principle
holds tirue with respect to the cost of postsecondary education.

What is of interest, then, to those making policy and pricing
decisions at the national, state, and institutional levels is how
students will respond to a change in tuition. Empirical studies have
shown that the amount of change in enrollment caused by a change in
tuition probably varies from 1 to 3 percent for every $100 change in
tuition, depending on the type of institution, the family income of
the student, and the amount of tuition charged by other institutions.

Figures B and C pressnt estimates of enrollment changes, by
type of institution and by income level, that would result if tuition
at public institutions were varied from $0 per student to $2,500 per
student. Under the extrapolated 1972 financing patterns, the average
public tuition level is estimated to be approximately $550 per student
in 1980, taking inflation into account. For calculating the changes
shown in Figure B, the extrapolated 1972 financing patterns were
assumed, and tuition and fees in the private sector were projected
to increase at the rate of inflation. Several important observations
may be drawn from Figures B and C:
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Figure B: The Impact of Tuition Changes on Enrollment
in 1980 by Student income levels
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Figure C: The Impact of Tuition Changes on Enrollment
in 1980 by Type of Institution
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® For almost all ranges of increased tuition, students in public

O

ERIC

Aruitoxt provided by Eic:

four-year institutions are more responsive to tuition changes
than students in public two-year colleges. This finding primar-
ily reflects the income distribution of those students. Data

Presented in Chapter 4 of Financing Postsecondary Education in

the United States indicate that public four-year institutions

enroll a larger percentage of undergraduates from families

with annual incomes under $10,000 than do public two-year insti-
tutions. For the same proportionate increase in tuition, the
absolute increase in tuition in four-year institutions would be
greater than the absolute increase in tuition in two-year institu-
tions, because the four-year institutions currently have higher

tuition than do the two-year institutions.

If tuition were increased and student aid held constant, low-
income students would drop out at a much faster pace than middle-
and upper-income students., As tuition increased, low-income
students would require inceases in student aid for the payment
of tuition and living costs, Without concucrent increases in
student aid to offset tuition increases, low-income student

enrollments would decline.

An increase in tuition for public institutions would decrease
public enrollments and increase private and noncollegiate
enrollménts. This result is due to the increased attractive-
ness of private and noncollegiate institutions, whichk would

lead some students to switch from public to private institutions.

The magnitude of the effects of changes in tuition on public
enrollments is substantially greater than it is on private or
noncollegiate enrollments. If other policy variables, such

as student aid, werc held constant, the effect of increasing
tuition at public institutions would be lo reduce total enroll-
ments in postsecondary education; the effect of decreasing

such tuition would be to increase total enrollments.
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3. Increased spending for student grants, if the extrapolated
1878 pattems of finwieing and enrollment continue, would result in
proportronately larger inereases in enrollments in the private col-
legiate and noncollegiate institutions than in the public sector,
ad enrollments in the public two-year colleges would not grow as

much as would otherwise be expected.

Figure D presents the estimated chahges in student enrollments
in 1980 if: (1) tuition in all sectors were adjusted only for price
inflation; {2) other 1972 financing programs were to continue accord-
ing to trends; and (3) variations in additional student-grant financ-
ing were to range from $0 to $2.0 billion per yecar. The NCES enroll-
ment projections used in this analysis are based on the implicit
assumption that federal and state student grants will continue at
their present level of support.

The following observations may be made from Figure D:

¢ Inrollment in all institutions except public two-year colleges
would increase with increasing levels of student-grant suppo.t.
The publiec two-year college enrollments would decline for the
following rcasons: (1) because public two-year colleges charge
low tuition, their students would receive smaller increases in
grants than students at any other institutional type; and (2)
because increases in the student grants cbtainable at other
types of institutions would be larger than grants available at
public two-year colleges, the attractiveness of attending two-
ycar colleges would decrease. An increase of $2 billion in
student aid would therefore result in 1980 in a decline (about

one percent) of enrollments in public two-year institutions.

e Enrollments in the private collegiate and noncollegiate sectors
would increase about four times as fast as in the public four-
year institutions, because students enrolled in private collegiate
and noncollegiate institutions would receive larger increases in
grants than students enrollied in the public four-year institutions.

With a maximum family income ceiling of $15,000 for eligibility,
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Figure D: The Impact of Student Aid Funding Changes on Enrollment
in 1980 by Student Income Level and Type of Institution
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Figure E: The Impact of Changes in Student Aid Maximum Income
Lligibility on Enrollment in 1980 by Student Income Level
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Figure I presents the percentage change in total enrollments in all
types of institutions resulting from a change in the maximum income
eligibility ceiling from $7,500 to $20,000; stabilizing tuition in all
sectors, except for inflotion; and assuming that financing for Basic
Educational Opportunity Grants reaches $1.2 billion by 1980.

The following observations may be made from Figure L:

¢ As the maximum income eligibility ceiling ranges from $7,500 to
$15,000, the percentagé increase in enrollments of students from
families earning less than $10,000 moves downward from about 6

percent to about 4 percent,

¢ As the maximum income eligibility ceiling ranges from $15,000 to
$20,000, there would be little effect on the enrollment of indivi-
duals from low-income families (that is, under $10,000) or from

upper-income families {over $15,000).

The reasons for these results are that the needs criteria for
distributing the Buasic Educational Opportunity Grant monies limit middle-
income students to relatively small grants and students from low-income
families respond move to the same dollar value of student grants than do

students from middle- and upper-income families,

5. EBaxponding student qecess to postsecondary education through

Iy

ineraased student grant finweing would require institutions to seek

~ » .

Tnaneial vssisgtance to meet additional costs induced by

supplemental

+
J
the envollment grovth.

Expanding access to postsecondary cducation through increased
student grant financing would probably result in the increases in

enroliments already discussed above. Assuming that public and private
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institutions would respond to the additional student demand for
enrollment brought about by increasing student aid, and recognizing
that income from student tuition and other fees covers oniy a portion
of tiie costs of instruction, it is evident that the institutions would
require additional financial support to provide tor the additional
students.

Table 21 presents an estimate of the additional financial
support needed in 1980 by each institutional type, assuming $1.2
billion were made available in student grants. Because of changes
in the patterns of enrollment, tuition, and costs of instruction,
public two-year institutions would require $36 million less in
operating cxpenses because their enrollments would decline with
additional student grants. Public four-year and private collegiate
institutions would need additional support of $87 million and $119
million, respectively, because their enrollments would increase with
additional student grants.

The additional financial support needed by thesc institutions
could be provided in many ways. If this additional financial support
was provided by capitation grants based on total undergraduate enroll-
ment, an amount of $24 per undergraduate student in public four-year
institutions and $69 per undergraduate student in private institutions
would be neceded to cover the extra cost induced by additional enroll-
ment in these sectors. If this additional support was provided by
supplemental grants, an amount of $37 per undergraduate student aided
in public four-year institutions and $120 per undergraduate student
aided in private institutions would be needed to cover the extra cost
induced by additional enrollment in these sectors.

The magnitude of these institutional supplements is smaller than
many people expected in light of the average costs of instruction, which
will probably be on the order of $2,000 to $3,000 per undergraduate in
1980. It is very easy, however, to confuse the average cost of additional
student with a purely constructed number that would provide enough money
to institutions to cover their extra costs induced by increas<J student
access. This number could be constructed on the basis of undergraduate

enrollment or the number of students receiving grant-in-aid assistance
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or on arother basis. Consistent with the previous observation,
individuals are not all that responsive to increases in student
grants; an additional $1.2 billion in 1980 would increase enroll-
ment in 1980 by an estimated 2 percent., The additional costs not
covered by net tuition receipts from this additional enrollment
is a small amount when spread over all undergraduates or even
when spread over those students eligible for, and presumably

receiving, the additional student grants.

Conclusions

The Commission concluded that an analytical framework, similar
to that described in this paper and in Chapter 6 of Financing

Postsecondary Education in the United States provides an instrument

that can significantly improve the capacity of policy makers to make
decisions about the financing of postsecondary education.

However, such frumeworks are difficult to develop, as demonstrated
by the limitations of the analytical model, one element of the frame-
work. For although the analytical model provides useful estimates with
respect to student response to pricing decisions, the model does not,
because of deficiencies, estimate institutional responses to a variety

of financing mechanisms designed to aid institutions,

Recommendation

The Commission strongly recommended further research on, and
development of, analytical frameworks and models similar to those used
by the Commission. The Commission also recommonded further collection
and analysis of data which, although currently not available, would be
useful for the evaluation of the impact of major financing alternatives
on the achievement of national objectives, particularly objectives

related to institutions, such as diversity and excellence,
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CHAPTER 5.

FUTURE RESEARCH DIRECTIONS

One of the findings of almost every research effort is that
more research is needed--and this is clearly the case with the
rudimentary data base and policy analysis model described in this
report.  The data base was assembled and the analytical model con-
structed in response to the particular problems faced by the National
Commission. There is no assertion that the data basc and the model
are appropriate for all policy questions. However, we believe that
the data base assembled by the Commission will be useful for policy
analysis in the future and; for that reason, it shovld be maintained
and made generally available to analysts in all levels of government
and in institutions and private organizations. As indicated previously,
the data base should be viewed as a creature standing on the threshald,
at a point of departure, rather than an ultimate oracle; it is currently
more the creature of what was possible and what data was available in
1973 than a prophet and creator of desirable data.

The analysis performed by the model is based on the best data
available, but the data leave a great deal to be desired with respect
to accuracy, consistency, and completeness. Data sources may be cate-
gorized as: (a) student demand data; (b) institutional program data;
and (c¢) data describing relationships among the decisions of different
sources of financing,

National data on student demand for postsecondary education and
on demand changes in response to financing policies are extremely
iimited. While information on student enrollment responses to changes
in student grants or tuition is available, the absence of a large-
scale longitudinal study of individual choices and participation in
postsecondary education makes it impossible to determine other important
relationships relative to student demand and financing policies, includ-
ing the impact of changes in student loans, work-study, income contingent

loans, or other forms of student aid. Although the analysis focused on
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student grants allocated according to family income, it could have
incorporated merit-based student aid and financial need based on
student income, if adequate information had been available.

Data on either changes in institutional program offerings that
relate to the objectives of excellence and diversity or changes in
institutional behavior that relate to objectives of independence
and accountability are currently nonexistent. The analytical model
provides a means for estimating how much additional money a particular
financing plan would provide to institutions and how much the plan
would induce in savings or costs.* Because of the lack of appropriate
data, however, the model does not produce information about what the
insticutions would be likely to do with the additional support or
about its likely impact on the objectives. This major limitation
must be kept in mind when considering the usefulness of the informa-
tion produced by the analysis.6

Because data describing the relationships between and among
the decisions of different sources of financing do not exist, the
analysis is also unable to take into account the possible interaction
among the financing decisions of the different sources of financial
support--for example, the possible reductions in state support as
federal support is increased.

*This information is useful in making informed judgments about the
effects of a financing plan on the objectives of excellence and diver-
sity, and to some extent, independence.

6The reader may find these publications by the National Center for

Higher Education Management Systems (Boulder, Colorado) useful: Vaughn
Huckfeldt, A Federal Planning Model for Analysis of Accessibility to

Higher Education: An Overview (1973); Vaughn Huckfeldt, George Weathers-
by, and Wayne Kirschling, A Design for A Federal Planning Model for
Analysis of Accessibility to Higher Education (1973); Kent Weldon and
Vaughn Huckfeldt, Prototype Software for A Federal Planning Model for
Analysis of Accessibility to Higher Education (1973); Kent Weldon and
Vaughn Huckfeldt, Preliminary Operating Instructions for a Federal

Planning Model for Analysis of Accessibility to Higher Education (1973);
Vaughn Huckfeldt, Preliminary Test Reports from a Federal Planning Model
for Analysis of Accessibility to Higher Education (1973); Vaughn Huckfeldt,
Preliminary Data for a Federal Planning Model tor Analysis of Accessibility

to Higher Education (1973).
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The data exclude expenditures that go to institutions, agencies,
and organizations outside the scope of postsecondary education but
that may, nevertheless, have an important impact on objectives, For
example, support for special secondary school counseling for low-
income and inner-city secondary school studen.s may have as much or
more impact on access as a comparable amount spent for student financial
aid. Similarly, support for supplementary forms of (ransportation for
inner-city residents who are not well served by existing public trans-
portation may also have an important effect on access and choice. It
does not seem useful at this stage to develop an expanded taxonomy,
however, because the range of both services and forms of expenditure
is so great.

The data and model also did not take into account state and
regional differences. The analytical framework and model can, how-
ever, when and if appropriate regional data become available, be used
to take such differences into account. Such a research tool would be
particularly relevant for state level decision making in postsecondary
education.

As discussed in Chapter 3 (in the section on assumptions), the
model is also limited by design and/or exclusions. Some important
interrelationships among the demand, supply, and financing aspects
of postsecondary education that should be considered in this model
are not now included because the theory or the data do not exist.
Hopefully, this model or other similar models will incorporate these
relationships as they are developed.

In addition, conscious decisions were made to exclude some
variables which, at this time, seemed to be comparatively less impor-
tant than those variables included. For example, construction costs
were not included because as-instituticns near the peak of their
growth curve, new construction is not likely, in most cases, to be
started.

Clearly, policy makers must be aware of the limitations of any
model. In spite of the limitations outlined above, the analytical
model used by the Commission has produced useful information that

can assist policy makers in their evaluation of alternative financing
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plans. Moreover, these limitations provide an agenda for future
rescarch., The analytical framework can be used to determine where
new information, theory, or analysis is necded.

Our basic philosophy is that if policy analysis is to be
relevant it must be based on real policy decisions.* The duta base
and analytical model described in this report are one response to
the national policy concerns that the Commission foresaw for the
near future. As the future policy questions come into sharper
focus, new data and analyses will undoubtedly bhe needed. 1If basic
theoretical constructs, data collection systems, and analytical
capabilities are in existence, policy analysts will be able to

respond cffectively to these policy questions.

*An interesting example of policy analysis using an approach conceptually
similar to the Commission's framework is described in Arthur 0. Little,
"College Endownment Funding Program,” Cambridge, 1973.
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CHAPTER 6.

CONCLUSTONS

This paper has described in detail the Commission’s framework
and model for the quantitative analysis of alternative financing
proposals for postsccondary education. To conclude, this section
discusses several advantages of using such an analytical framework
and model and suggests some of the areas that need udditional ryescarch
and development.

The National Commission built its policy analysis around an
analytical framework, utilizing and organizing available data and
research results as much as possible. This comprehensive, analytical
approach to policy analysis, including the development of an analyti-

cal model, has several advantages:

1. Requires stating financing policies concisely. Evaluating

the impact of a financing proposal for postsecondary education requires
it to be translated into concise, quantitative statements before a model
can be used. Any difficulties in translating some portions of a financ-
ing plan into quantitative statements for the model serve to highlight

the areas where the plan needs to be more specific.

2. Provides common grounds for comparisons. All policy alterna-

tives are evaluated using (a) the same structure, (b) the same set of
assumptions about important factors encompassing the postsecondary educa-
tion enterprise; and (c¢) the same information base about students, insti-
tutions, and financing sources. Thus, the differences in the estimated
impacts revealed by the analysis arce due to the different financing
mechanisms and levels of support rather than to the different assump-

tions underlying each financing proposal.

3. Interacts with parvicipants. Construction of a model forces
one to think through the variocus interactions of all the participants
in postsecondary education (institutions, students, and governmental

units}. Not only must these interactions be identified, but, whercver
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possible, quantitative estimates of the interactions should be

included in the model,

4. Identifies gaps in data collection. Constructing such

an analytical model requires assembling and linking together all
of the relevant data currently available on the various aspects of
postsecondary education. This process not only maximizes the utility

of current data but also identifies gaps in the information and data.

5. Correlates rescarch studies. Constructing an analytical

model also integrates relevant resecarch studies that have dealt with
one or scveral of the behavioral relationships needed in the model.
Examining research studies in this light provides a policy perspec-
tive for the various research efforts currently under way and also

identifies arcas where more research is needed.

6. Calculates policy impacts. The model developed by the

Commission analyzes the impact of marginal changes in either the
level of tinancing or the financing delivery mechanism (or both)
on the achievement of selected objectives for postsecondary educa-

tion while other factors are held constant.

7. Aids development of financing alternatives. In addition

to determining the impacts of current financing preposals, a model
and an analytical framework can be used as a tool to aid in con-
structing a specific financing package that will effectively achieve
certain national cobiectives. The model the Commission used was
designed in such a way that an analyst could interact quickly with

the model to test many alternatives.

In developing this analytical model, the staff recognized that
several components of the model were based on incomplete information
and inadequate Kknowledge about the interreclationships between changes
in financing and the responses of students, institutions, and sources
of financing. Given the time constraints imposed upon the Commission's
work, the staff was not able to undertake additional data collection
or perform additional research in these areas, which still remain for
exploration. These additional topics include:

144
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1. Estimates of price response coefficients.

2. Design of the model to allow for more flexibility in
specifying the financing alternatives.

3. Design of the model to calculate and report additional
impact measures of the accomplishment of objectives,

4, Estimates of marginal costs of additional students in
various types of institutions.

5. Reaction of admission policy decisions and other admin-
istrative decisions by various types of institutions to
new Federal and state student and institutional aid
programs.

6. Reaction of states and local governments' financing
decisions to Federal financing policies.

7. Information on noncollegiate institutions,

In addition to providing a consistent framework for the Commis-
sion's evaluation of policy alternatives, the basic analytical frame-
work and model, it is hoped, will provide a reference point for
continuing research into the many dimensions of postsecondary educa-
tion. The comprehensive and policy-based design of the model, in
our opinion, provides effective means of integrating the research

currently in progress with the needs of national policy makers,
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Appendix A: Some Rescarch Studies of
Price Response Coefficients

Several research studies have recently presented empirical
estimates of the price response of (potential) students attending
postsecondary education institutions. These studies have followed
widely different methodological approaches to making such estimates
and have utilized a large variety of data sources. It is encouraging
that the results appear to be consistent across the studies. Five of
these research studies are briefly described--in the iescarchers' own
words--in this Appendix; then, some conclusions are drawn about the

empirical results of the price response coefficient estimates.

Radner-Miller Studylz

"Our approach to the estimation of the demand for places
in institutions of higher education has thus far focused on
the decisions by individual graduating high school seniors
between going and not going on to college, and their choices
among available institutions, or institution-types.

"Our statistical model is designed to relate the rclative
frequencies of choices to the characteristics of the individual
student and his alternatives. For actual estimation purposes
we have available data for a sample of students included in the
SCOPE2 study. The availability of data and the results of
experiments with different formulations led us to concentrate
on the following variables (whose precise definitions are given
below):

Ai an ability score for student i

Ii a measure of income for student i

S. a measure of the 'selectivity' or 'quality' of alter-
) native j

Cij the out-of-pocket dollar cost to i of going to j (set

equal to zero for the alternative 'no school')

R, Radner and L. Miller, "Demand and Supply in U.S. Higher Education:
A Progress Report'', American Economic Review, May 1970,

SCOPE (School to College: Opportunities for Postsecondary Education),
Center for Research and Development in Higher Education, University
of California, Berkeley.
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"We assume that the probability that student i chooses
alternative j is a function of these variables, and the set
of alternatives open to i, which we shall denote by J;. We
assume further that this functional relationship can be

expressed in terms of two intermediary variables. . .
A, S, "
X, = i , Y. o= el
1 1000 1 I,

"The particular functional relationship is a generalized
form of logit analysis. For cach i and i, define fij and
Fij by :

S § i]

F,. = e
1)

where a and b are parameters to be estimated. The conditional
probability, Pix. that student i chooses alternative k from the
set J; of alternatives open to him, given the values of the
variables Xij and Yij is assumed to be determined by the
equation:

. ik
)eJi

"Note that this implies that the "odds" for any pair of alter-
natives, j and k, are equal to the ratio (Fij / Fix), and the
logarithm (to the base e) of these odds is equal to (fj3 - fik)
or a (Xjj - Xjk) *+ b(Yij - Yik). The mcthod of estimating the
parameters a_and b from data on a sample of students i is due
to McFadden.3"

3

D. McFadden, '""The Revealed Preferences of a Government Bureaucracy",
Technical Report #17, Project for the Evaluation and Optimization
of Economic Growth, Department of Economics, University of California,
Berkeley, November 1968.
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Kohn-Manski -Mundel Study4:

"Behaviorally, we assume that each college, in a given
year, offers admissions to students who rank high, academically,
relative to its pool of applicants and awards financial aid to
those who rank high academically and low in income relative to
the pool of accepted students., Behaviorally, we assume the
student is a utility maximizer. The value of a student's utility
index for a given college is determined by three factors, the
perceived benefits of the alternative, its perceived costs, and
the student's 'propensity for higher education.' Our specifica-
tion recognizes the dual nature of college as both consumption
and investment goods, the particular problems posed by the ration-
ing of educational loans, and the possibility that tastes for
college may vary with the student's background,

"First, we estimated college behavior equations yielding
a probability of admission and a distribution of financial
aid awards for any student. Then, given a sample of students
whose college going decisions have been observed, we generate
scts of feasible alternatives. Finally, estimation of the
student behavioral model follows the usual economic practice
of interpreting actual choices as revealing the preferences
of the decision maker.

"Primary data sources for the study are the SCOPE survey
of high school seniors and the American Council on Education's
Institutional Research File on American Colleges."

Tables A-1 and A-2 present the results of the estimation under-

taken by this survey.

Barnes-Erickson-Hill-Winokur StudyS:

"......the price coefficients summarize the estimated
relationship between college prices and student enroliment
decisions. These estimates are different for each of four
income groups. They are derived from a demand model which
estimates the probability that an eligible high school graduate
will continue to college as a function of the prices of attend-
ing a private option, a public 4 year option arnd a public 2
year option. Another part of the demand model estimates the
probability that a student who has decided to centinue on to

4 M. Kohn, C. Manski, and D. Mundel, "A Study of College Choice,"
presented at the Winter Meeting of the [conomic Society, Toronto,
Canada, December 1972.

5

G. Barmes, E. Ericksen, W. Hill, Jr., and H. Winokur, Jr., "Further
Analysis of the College Going, College Choice Model', ICF Incor-
porated, December 1972.
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college will choose a private institution. The college choice
model is taken to be a function of the same set of prices as
the college going model. These price response parameters have
been estimated from survey data on the 1970 class of graduating
high school seniors in North Cayolina.

. "The separate sensitivity tests performed on the college
going/college choice analysis fall into three major areas:

--the realistic definition and measurement of alternative
opticn prices,

--the definition and measurement of other variables such
as travel costs, ability, etc., and

--the statistical form for estimation of the model.

"In general, the conclusion we draw from the sensitivity

analysis is that the college going/college choice model is quite
robust.

"We conclude two things from these results:

1. Students respond to the present valuc of the interest
subsidy of loans in essentially the same way that they respond
to scholarship and employment aid.

2. Inclusion of the present value of the interest subsidy

of loans consistently improves the explanatory power of the
estimations.

"We conclude that our results are not seriously affected by
whether gross option prices are measured as full student budgets
or as tuition and fees alone. The model is robust in terms of
its ability to generate consistent results using alternative, but
well defined, measures of option prices. What is important is
that the measures of gross option prices be systematic {in the
sense that there is a firmly established conversion formula to
translate one measure into anv other) and that student financial
aid be included in the measures of net option prices.

“In general, the results are better (but not significantly
different) when the ability measure is redefined as simple high
school grade point average. This is good news. SAT or ACT scores
are not available for many students. The calculation of inverted
rank score is complicated and uses a great deal of computer core,
Students' GPA's are readily available and more reliably. sclf-
reported than the rank'in class. Therefore, the ability to use
GPA without imparing our results (and perhaps marvginally improving
them) makes the extension of the college going/college choice
analysis to other states more feasible."
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Table A-1: Tne Model of Choice Among Colleges

Range of Standard
Variable Values Coefficient Error
Average Student Ability 200-800 00316 .000583
(average SAT score)
Ability Spread 2 0-3600 -.0000384 .00000305
(average SAT-student SAT)
College Affluence 1000-4000 .000329 .0000221
(revenues per student) (approx.)
Breadth of Offerings 1-13 -.180 .00871
{an index)
Distance (miles) 0-200 -.0287 .00563
Consumption Drain 0-1 ~-.138 .0718
((tuition-scholarship)/ircome] (approx.)
Cocd College 0-1 1,273 .106
University 0-1 -2.685 .216
Four-Year College 0-1 1,128 . 0842
Dorm Capacity (percent) 0-100 -,0403 .00108

SOURCE: M. Kohn, C. Manski, and D. Mundel, "A Study of College Choice,"

presented at the Winter Meeting of the Economic Society, Toronto,
Canada, December 1972,




Table A-2: The Go-No Go Model

' Range of Standard
Variable Values Coefficient  Error
Relative Utility of Best College -3 - +3 .670 0255

Alternative (index using

coefficients in Table A-1)
Student Sex (1 if female) 0-1 -.311 .0572
Father's Education:

less than six years 0-1 .575 .215

six years 0-1 ,533 .178

some high school 0-1 .623 170

finished high school 0-1 1.047 . 165

some college 0-1 1,309 .169

bachelor's degree 0-1 1.644 .195

master’'s degree 0-1 1.925 .242

doctoral degree 0-1 1.823 .287

Mother's Education:

less than six years 0-1 -.596 .289
six years 0-1 .123 210
some high school 0-1 .0926 . 199
finished high school 0-1 .420 .194
some college 0-1 1.102 .202
bachelor's degree 0-1 1.218 .231
master's degree 0-1 1,178 .322
doctoral degree 0-1 461 .679

Parental Income (dollars) 0-3000C .0000287 .00000763

(approx.)
Constant 1 -3.611 . 206

SOURCE: M. Kohn, C. Manski, and D. Mundel, "A Study of College Choice,"”
presented at the Winter Meeting of the Economic Society, Toronto,
Canada, December 1972.
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Corrazzini-Dugan-Grabowski Stud'G:
' A

"Based upon human capital theory, an enrollment model
for higher education is formulated with demand being subject
to nonprice rationing by academic admission standards, Cross-
sectional differences in student envollment are related to
variables representing both demand factors and supply-side
constraints. ‘I'wo questionnaire surveys - Project Talent's
national cross-sectional sample in the early 1960s and a
recent survey of 4,000 high school seniors in the Boston
SMSA - provide sufficient data to test the theoretical hypa-
thesis derived. At both levels of aggregation, strong struc-
tural relationships between college attendance and socio-
ecconomic status emerge. Stratifying the on-going group by
socioeconomic quartiles yields insights into the distributional
aspects of higher education enrollment.

"Considering the total enrollment function first, it is
clear that tuition and unemployment, empirical counterparts
of the price variable, are statistically significant deter-
minants of totul enrollment. The total enrollment rate is
most responsive to tuition charges at four-year public univer-
sities, and a decrease of $100 in tuition in 1963 is associated
with a 2.65 percent increase in the nation's enrollment, based
upon these cross-section results. Junior college and private
university tuition rates are also significant, but the magnitude
of their impact upon enrollment is less than one-half that of
tuition at four-year universities."

Table A-3 presents the regression results of higher education

enrollment rates performed in this study.

Hoenack-Weiler Studx7:

"This paper analyzes the effects of cost-related tuition
policies on the size and composition of enrollments and associated
revenues and costs at the University of Minnesota. It presents
evidence that the University can differentiate tuition charges
according to instructional costs without reducing either aggregate
enrollments or revenues and, in fact, possibly increase both,

This evidence is based on instructional cost information and time
series multiple regression analysis of enrollment demand behavior

A, Corrazzini, D. bugan, H. Grabowski, 'Determinants and Distributional
Aspects of Enrollment in U.S. Higher Education," The Journal of
Hluman Resources, VII, 1.

7 S. lloenack and W. Weiler, "Cost-Related Tuition Policies and University
Enrollments,” Management Information Division, Cffice of Management
Planning and Information Service, University of Minnesota, December
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developed for the University,

"All coefficients are significant at the $% level in
each equation. Along with the negative partial derivatives
of the dependent variables with respect to tuition, another
interesting result is that the coefficients of the inter-
action terms in ecach egquation have negative signs. If we
write the regression equation used for cach unit as

A = by + by InY + b2 InT + b3 (InY * 1nT),

where A = ratio of enrollment to cligible, high school graduates,

IH

tuition, fees, and room and board, and

Y = per capita Minnesota real income
then, 1

7 = ———————

2A/2T T (b2 + bsln Y) and

(202 = b, (1/TV)

2T2Y

"This latter partial derivative describes how the sensitivity
of attendance rates to tuition varies with average income levels.
A negative sign for bz is thus interpreted as meaning that the
sensitivity of average individual attendance response to changes
in tuition decreases as average income levels increase; this was
the result we expected for cach unit.”

Table A-4 presents the results of the estimation performed in
this study.

Summary of Price Response Studies

These five studies indicate that the proportion of the eligible
population attending college or that the probability an individual
attends college increascs with family income and decreases with the
cost of attendance (defined in a variety of ways). The results are
also consistent in that these price and income effects arc significantly
different from zero statistically.

[t is difficult, unfortunately, to compare the magnitude of the
price and income effects across the different studies. Since the price
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Table A-4: Initial Student Attendance

Dependent Variables: Ratio of Freshmen Enrollments from Minnesota

to Total Minnesota High School Graduates Eligible

for £nrollment in College Listed: 1948-1972
Agriculture
Forestry
College of Institute of and Home  General
Independent Variables Liberal Arts Technology Economics College
Log Income (Constant §) 4.023 1.054 0.326 1.509
(3.91)b (3.16) (2.67) (5.63)
Log Tuition (Constant §) 3.987 1.143 0.344 1.616
(3.07) (3.40) (2.77) (5.98)
Product of Log Income and -0.544 -0.153 -0.0466 -0.217
Log Tuition (-3.10) (-3.29) (-2.72) (-5.81)
Constant ~28.824 -7.851 -2.391 -11.,219
(-3.17) (-3.26) (-2.69) (-5.80)
R? (Adjusted for degrees 665 477 . 256 656
of freedom)
Durbin-Watson Statistic 0.83 1.03 1.85 1.38
Partial Derivative of the
Dependent Variable with
Respect to Tuition® -0.000262 -0.0000261 -0.0000121 -0.0000423
Tuition Elasticityd -1.286 -0.837 -0,533 -1.811

SQURCE: R. Hoenack and W. Weiler, "Cost-Related Tuition Policies and
University Enrollments,'" Management Information Division,
Of fice of Management Planning and Information Services, University
of Minnesota, December 5, 1973, p.19.

4 The sampie size is 25 for each regression.

bThe t- statistic for each coefficient is shown immediately beneath the

the estimated coefficient. The 1% significance level is 2.83 and the
% level is 2.08 for each equation,

“These derivatives arc evaluated at the mean values of the independent
variables.

dElasticities are evaluated for a $1 increase in tuition from the current
level.
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and income response coefficients are derived from partial derivatives
of the various regression equations, the calculation of comparable
coefficients requires calculating the ratio of the partial derivatives
to the dependent variables. Usually, not enough information is pro-
vided in the studies to enable these calculations to be made. Some
rough calculations indicate that the price response coefficients

range between one and five percent for a $100 change in price. That
is, if tuition decreases by $100, then enrollment would increase by
one to five percent, depending on the type of institution and on the
income level of the particular population segment,

Although many postsecondary education financing policies deal
primarily with tuition and student aid changes, the results of the
studies outlined do not provide a complete framework in which to
evaluate alternative policies. These studies provide no means of
tracing through the impacts of the policies on the institutions.

Since most student-oriented financing policies are designed to stimu-
late enrollment, some means of determining whether or not the institu-
tions can support these enrollment changes are needed. Also, the

total costs of the particular policies to the public may be much

greater than originally thought, if the additional revenues required

by the institutions are included. For these reasons, any comprehen-
sive analysis of postsecondary education financing alternatives requires
both student and institutional components. The National Commission's

model was designed to include the behavior of both these components.

159 /L0




Appendix B:  File Divectory for the NCFPE National
Postsecondary Education Data Base

Pile Contents status
(1Y CALVERT Office of bBducation, Vocational
LEducation Dirvectory Survey, 1970-71 Public

(347 variables, 11,731 institutions)

(2) CARNEGIE Carnegie Commission, Survey of Private,
Technical, Business, Specialized and
Vocational Schools and Colleges, 1972 Protected

(158 variables, 674 institutions)

(3) CEEBCLS College Lntrance Examination Board,
College lLocater Institutional File,
1972-73 (institutional characteristics,
activities, programs; student charac-
teristics) Protected

(139 variables, 2,640 institutions/
campuses)

{4) FEDLERAL National Commission on the Financing of
Postsecondary Education, Federal
Program Funding data, 1971-74 Public

(26 variables, 389 programs)

(5) IsscC [1linois State Scholarship Commission,
Survey of Financial Aid Recipients,
19/0-71 Protected

(48 variables, 1,294 students)

(6) LOCAL NCFPE and the Bureau of the Census, Local
Government Funding data, 1966-67,
1971-72 Public

(75 variables, 403 districts)

(7) NCFPEVT National Commission on the Financing of
<
Postsecondary Education, Survey of
Postsecondary Career Schools, 1973 Public

(71 voriables, 227 institutions)
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(Appendix B, continued)

File Contents Status
(8) SRSCAPC CEtEB, College Scholarship Service,

Student Resource Surveys, 1973-74,
California private tour-year colleges
and universities Protected

(69 variables, 12,182 students)

(9) SRSCASC CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
California state colleges and
universities Protected

(69 variables, 47,252 students)

(10) SRSCATY CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
California private two-year colleges Protected

(69 variables, 37,696 students)

(11) SRSCAUN CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
University of California campuses Protected

{69 variables, 63,740 students)

{12) SRSORLG CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
Oregon public and private colleges
and universities Protected

(69 variables, 32,248 students)

(13) SRSPENN CEEB, College Scholarship Service,
Student Resource Surveys, 1973-74,
Pennsylvania public and private
colleges and universities Protected

(69 variables, 19,793 students)

(14) SRSWASH CEEB, College Schelu: hnip Service,
Student Resource Surveys, 1973-74,
Washington public and private colleges
and universities Protected

(69 variables, 27,624 students)
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{(Appendix B, continued)

File
(15) STSCHIR

(16) TRINST71

(17) TRINST?72

(18) TRINST73

(19) TRINST74

Contents

State Scholarship Surveys of
Financial Aid Recipients, 1971-72,

for California, New Jersey, New York,

and Pennsylvania

(64 variables, 3,110 students)

Office of KEducation, HEGIS Surveys,
1970-71

1) Institutional characteristics
2) Opening fall enrollment

3) Finance

4) Earned degrees

(637 variables, 3,265 institutions/
campuses)

Office of Education, HEGIS Surveys,
1971-72

1} Institutional characteristics
2) Opening fall enrollment
3} Finance

{278 variables, 3,407 institutions/
campuses)

Office of Education, HEGIS Surveys,
1972-73

1) Institutional characteristics
2) Opening fall cnrollment

(173 variables, 3,496 institutions/
campuses)

Office of Education, HEGIS Surveys,
1973-74

1} Institutional characteristics
2) Opening fall enrollment

(29 variables, 3,014 institutions)

Status

Protected

Public

Public

Public

Public



(Appendix B, continued)

File Contents Status
(20) TRNST718B Office of Education, HEGIS Surveys,
1970-71 Public

1) Institutional characteristics
2) Opening fall enrollment

3) Employee (no salary data)

4) Physical facilities

5) Basic student charges

(282 variables, 3,265 institutions/
campuses)

(21) TRNST728 Office of Education, HEGIS Surveys,
1971-72 Public

1) Institutional characteristics
2) Opening fall enrollment

3) Physical facilities

4) Basic student charges

(344 variables, 3,407 institutions/
campuses)

{(22) TRNST73B Office of Education, HEGIS Surveys,
1972-73 Public

1) lastitutional characteristics
2) Opening fall enrollment

3) Employee (no salary data)

4) Basic student charges

(301 variables, 3,496 institutions/
campuses)

{23) VOLSUP72 Council for Financial Aid to Educa-
tion Voluntary Support Survey,
1971-72 (private support to insti-
tutions by source and use) Public

(156 variables, 1,450 institutions)
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Appendix C: Calculation of Price Response Coefficients

The price response coefficients used in the NCFPE model were
derived from the estimated cocfficients presented in the study by
Miller and Radner.! The procedure followed in computing the price

response coefficients is outlined below in a series of steps.,

Step 1: Compute the distribution of students by ability
for each of the income categories,

a) raw data is from Table 2.1 in Miller-Radner.

b) contruct the ability distribution as shown
in Table C-1,

Step 2: Compute the predicted probabilities and the beta
coefficients collapsed over ability using the weights
given in Table (-1,

a) raw data is from Table 2.7 in Miller-Radner.
b) Compute the collapsed probabilities and coefficients

as illustrated in Table C-2,

-
Step 3: lormulate the partial derivatives of the probability
functions developed in Miller-Radner.

let C.. = the out-of pocket dollar cost to individual
. 1 of going to alternative j.
¢ij = the probability that individual i chooses

choice type 3.

B, = estimated coefficient for family income
Tevel i of the Miller-Radner model.

Y. = family income of individual i.

SS—

1

L. Miller and R. Radner, "Demand for Places: Summary ofﬂRe§ultsf”
draft of Chapter 2 of forticoming book, University of California
at Berkeley, 1573.
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Table C-1: Ability Distribution by Income

Income £ 7,499 7,500 - 14,999 | Income > 15,000
Students % Students % Students %

Ability Level in sample Jweight| in sample |weight] in sample |weight
Lower 25% 432 . 207 134 .119 25 077
Middle lower 25% 426 .263 245 .218 52 . 160
Middle upper 25% 362 223 284 . 252 78 . 239
Upper 25% 400 .247 463 411 171 524
Total 1,620 1.000 1,126 1.000 326 1.000
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Table C-2: Calculation of Weighted Probabilities

Income
& Ability Ability Ability Ability
Institutional Lower 25% Mid lower 25% Mid upper 25% Upper 25% Weighted
Type prob. wt. prob., wt. prob. wt. prob. wt. Probability

Low [ncome

A 271,267 214,263 049  ,223 031 247 147

B 0 L2067 .182  .263 L1420 .223 .102 .247 .105

C 0 L2067 .0 .263 239 .223 .184 .247 . 099

D .086 ,267 L1000 ,263 035 .223 022 .247 063

B 0 267 127,263 121,223 .087 .247 .082

F .0 .267 0 . 263 .205  .223 .158 .247 .085

G .0 .267 .061 ,263 070,223 .048 ,247 .044

tH .0 L2067 057 .263 JA13 0.223 .084 247 .061

I 0 L267 .0 . 263 0 223 . 209,247 066
Middle
Income

A 268 (119 .185 .218 .045 ,252 027 .411 .095

B 0 .119 160,218 131,252 .090 .411 . 105

C .0 119 .0 .218 .223  ,252 .164 ,411 .124

D 151 119 126 .218 .038 .252 .023 .411 .064

B 0 .119 134,218 121,252 .083 .411 .094

F .0 .119 .0 .218 206,252 .152 .411 .114

G 0 .119 094 ,218 .081 ,252 054 .411 .063

H .0 .119 .089 .218 .132  .252 .094 411 .091

1 .0 .119 .0 218 .0 .252 .301 .41 124

High Income

A .264 ,077 174,160 043,239 .025 .524 ,072

B .0 .077 152,160 .127 239 .086 .524 100

C .0 077 .0 . 160 217,239 157 .524 134

D .180 .077 135,160 .039  ,239 023 .524 .057

B .0 077 135,160 .120  ,239 .081 ,524 .093

3 .0 .077 .0 . 160 L2060 L2450 150 .524 .128

G .0 .077 .107  .160 .086 .239 .056 .524 067

H 0 .077 102,160 .139  ,239 .097 .524 .100

I .0 077 .0 . 100 .0 . 239 .312 .524 .163
Beta

Coefficients

Low I 3.592 .267 2.407 .263 1.031 .223 1.031 247 2.077

Middle 1 3,592 .119 2.407 .218 1.031 .252 1.031 .411 1.636

High I 3.592 .077 2.407 .160 1.031 .239 1.031 .51 1.448




then 2¢

and

Step 4:

Step 5:

Step 6:

ij_

e = (B /Y b, (1 4,
ZCij 1 1 1) 1)
Pk

L AT
Y i i ik "ij

24, .
el = -

these calculations are shown in Table -3,

Calculate the indirect price response coefficients:

24k
T, LI CAR PP I

these caiculations are shown in Table (¢-3,

Map the Miller-Radner institutional categories onto
the NCFPE's institutional categories.

Miller-Radner Institutional Categories

A+ - public community colleges

B - public state colleges

C - public universities

D - trade schools and private junior colleges

E - public state colleges

F - public universities

G -

H -}'private four year colleges and universities
T -
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Table C-3: Calculation of Price Response Coefficients

Income Indirect
& Direct Price Price
Institutional Response Response
Type 014 B Yy Coefficients Coefficients

Low Income

A . 147 2.077 6,000 .000295 .000051
B . 105 2.077 6,000 000309 .000036
C .099 2.077 6,000 .000311 .000034
D 063 2.077 6,000 .000324 .00N0022
B .082 2.077 6,000 .000317 .004028
F .085 2.077 6,000 .000316 . 000029
G . 044 2.077 6,000 ,000330 .000015
H 061 2.077 6,000 .000325 .000010
I .066 2,077 6,000 000323 .000023
Middle
Income
A .095 1.636 12,000 .000123 .000013
B . 105 1.636 12,000 .000122 .000014
C .124 1.636 12,000 .006119 .000017
D .064 1.636 12,000 .000128 .000009
E .094 1.636 12,000 .000124 ,000013
P 114 1.636 12,000 .000121 .000016
G L063 1.636 12,000 .000128 .000009
H .091 1.636 12,000 000124 .000012
I 124 1.636 12,000 .000119 .000017

High Income

A .072 1.448 18,000 000075 .0000066
B . 100 1.448 18,000 .000072 .000008
C .134 1.448 18,000 .000070 .000011
D 057 1.448 18,000 .000076 .000005
E 093 1.448 18,000 000073 .000007
F .128 1.448 18,000 .000070 .000010
G .067 1.448 18,000 .000075 .000005
H . 100 1.448 18,000 000072 .000008
I .163 1.448 18,000 .000067 .000013
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NCFPE Institutional Categories

M-R Categories

(1) Public 2 year A

{(2) Public 4 year LD average (B,C,E,F)
(3) Public 4 rear UD average (B,C,E,F)
(4) Public 4 year GD average (B,C,E,F)
(5) Private 2 year D

(6) Private 4 ycar LD average (G,I,I)
(7) Private 4 year UD average (G,H,I)
(8) Private 4 year GD average (G,H,I)
(9) Proprietary schools 0]

Step 7: Construct the price response matrices used by the
model by mapping the Miller-Radner institutional
coefficients onto the NCFPE institutional categories.
The results of these calculations are given in Tables
13a, 13b, and 13c in Chapter 3, pages 54 and 55 of this
staff report. Note that the numbers in these Tables

represent the change in the probability for a $100
change in tuition.
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Appendix D: User's Introduction to the Commission's
Postsccondary [ducation Data Base

Introduction

The Nationul Commission implemented a lurge scale data basc and
used a number of data processing techniques to support its analytical
effort. These techniques included the use of on-line programming,
statistical analysis (software) packages, interactive models, and a
data manipulation and retrieval system, This appendix describes the
development and use of these capuabilities.

While none of these techniques are themsclves new, the integrated
usc of such data processing tools provided effective and efficient
support to the Commission's analytical cffort and significantly changed
the Comnission's method of operation.

The principal problems of developing this capability were not
technical. They were rather the economic and organizational problems
inherent in obtaining machine readable data, resolving the definitional
and coding problems, and training analysts to use the new tools.

This appendix is designed to provide only a brief introduction
to the Commission's data base and, in conncction with it, the various
analytical capabilities utilized by the staff. General guidelines on
how to retrieve information from the data base and how to perform
statistical analyses on the data arc presented here. And detailed
manuals on specific software packages will be referenced to assist the
reader who desires more information on the mechanics of using the data

base,

1, tHardware and Software Considerations

Members of the Commission's research staff had to select a data
retrieval language capablec of meeting the Commission's many needs.
They used five criteria in selecting a data inquiry or retrieval
language:

(1) The computer language would have to be capable of sclective

retrieval, formatted reports, computed values, and elementary
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statistics,

(2) It should already be in use--pref:rably fully implemented,

with a history of operating reliably at an available service
bureau.

(3) It should be readily usable by analysts without extensive

training,

(4) It should operate on a data base that could concurrently be

aceessed by FORTRAN, PL/1, and COBOL programs.

(5) It should be rcasonably cconomic and, if possible, available

within the federal govermment.

After some stat't investigation, System Development Corporationt's
(SDC) DS/3 language was sclected. The language appeared to have several
advantages for the Commission's use. First, it had the required language
capabilities., Second, and quite important, DS/3 operated on standard
1BM OS data sets. This capability meant that the development of FORTRAN
models could proceed concurrently, and that standard statistical packages,
like the Statistical Package for Social Sciences (SPSS), could be used.
Third, DS/3 was expected to be operational in the federal government,
specifically at the Data Management Center of the Department of Health,
Education, and Welfare. Also, SDC had DS/3 fully operational at the
Santa Monica Corporate Computer Facility for several months., Fourth,
the documentation of the system was reasonably clear and the language
was, at least to those who seiccted it, rational. The language seemed
to be intuitively clear to non-programners.

The staff also took care in selecting the most appropriate hardware
for the Commission's computing needs. The SDC Corporate Computer Facility
provided the Comnission with several desirable features. First, the data
base was implemented on an IBM 370/158 computer operating under VS2 at
SDC. The characteristic of the Virtual System (VS2) enabled SDC to provide
responsive on-line computing service through time-sharing terminals to
many usecrs simultaneously. Second, SDC had a number of IBM 3330 disk
storage units on-line that provided adequate storage space for the
Commission's many data files (approximately 110 million bytes)., Third,
SDC offered time-sharing services every day except Sunday from 5 a.m. to
midnight Pacific time. Sundays, upon request, it was available from 1 to
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9 p.m. Fourth, the SDC system rarcly was inoperable,

In addition to the SDC facility, the National Commission also
maintained two of the institutional data files at the Data Management
Center of the Department of Health, Lducation, and Welfare (HEW) in
Washington, D.C. Because some of the institutional finance data was
confidential, it was not possible to keep all of the finance data in
the file at SDC in Santa Monica. On the other hand, the Time-Shaving
Option (TSO) system was not available at HEW's Data Management Center,
so special programs like SPSS and BMD could not be used at the Washing-
ton facility. For this reason, as much of the data as possible was
maintained in the files at SDC in Santa Monica.

The rclationships between the data base, DS/3, the statistical
packages, and the language processors are shown in Table D-1., Because
of the characteristics of the TSO system and its associated software,
all of these capabilities werc available to the terminal user in
conjunction with the NCIFPE data base. This combination of data, models,
and software represented a significant increase in the availability

and usefulness of data on postsecondary education.

2. Retrieving Information from the Data Base

Of great service to the research staft was the capacicty to access
any piece of information from the extensive data base in a matter of
seconds. The hardware and software that the staff selected allowed
the analyst to access the data quickly and to structure the data (stored
in basic, but edited form) to suit information necds.

To indicate the data retrieval and query capabilities of the NCFPE
data base available through DS/3, an example is useful. Table D-2
illustrates the basic DS/3 PRINT command. The data elements can be
referred to by name, as shown, or by element number. The PRINT state-
ment permits immediate selection of a subset of observations by using
the WHERE command. Table D-2 shows a typical retrieval of data for
Carnegic Classification 11, major resecarch universities. Column
headings arec supplied automatically by DS/3. The user is given the

opportunity to print a small sample, to search the entire file, or to
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Table D-1:

Data Processing Capabilities

Operating System

Time-Sharing Cption Batch

I
i
I
I
I
§
I
|

Language Statistical Data
Processors Analysis [Retrieval
FORTRAN SPSS 0S/3 |~ - -~ -- !
PL/1 BMD
COBOL
Data
Base

N~
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Table D-2: Sample Data Retrieval Through DS/3

Print Command:

-PRINT FICE, INSTNAME, CARNCODE, ENTOT, ENDRGTOT/ENTOT
- WHERE CAPNCODE EQ 11
68 COLUMNS - (Y/F/B):

~Y

INST CARN FALL 70

FICE  INSTITUTION CLASS TOTAL PERCENT
CODE  NAME CODE  ENROLLMENT GRADUATE
1131 CAL INST OF TECH 11 1,512 0.49
1305 STANFORD UNIVERSITY 1l 12,566 0.43
1312 U OF CAL BERKELEY 11 34,799 0.26
1313 U OF CAL DAVIS 11 16,556 0.14
1315 U OF CAL LOS ANGELES i1 46,669 0.12

Summary Command:

-SUMMARY SSINCOME, SSTUIFEE, SSSTSCHL § SSOTHSCH
70 COLUMNS - (Y/F/B):

-F
SSINCOME SSTUIFEE  SSSTSCHL & SSOTHSCH
ENT 2973 3099 2983
SUM $33,105,073 $3,936,338 $2,420,132
AVE $11,135 $1,270 $811
MIN $0 $0 $0
MAX $75,000 $4,000 $4,400

(Summary statistics for all students of family income,
tuition and fees paid, and total scholarship dollars
received.)
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process the inquiry in a batch mode, In Table D-2, which shows the
seloction of a sample, the 'Y' signifies the user's response. The
second part of Table D-2 illustrates the SUMMARY command. The result
of this command is the outputting of basic statistics on each of the
variables requested,

DS/3 has many more commands and features than are illustrated in
this appendix. It provides the analyst with a capability of probing
the data; that is, initial queries of the data may yield information
that will stimulate further queries. Interacting with the data on an
on-line basis provides the analyst with the luxury of more in-depth
exploration of the data. Details on this data retrieval language
arc given in the DS/3 Primer (For the Terminal User), System Develop-
ment Corporation (February 1973). Detailed descriptions, listing and
defining all of the variables in each NCFPE data base file, are

organized by DS/3 headings in the NCFPE National Postsecondary Education
Data Base Directory (Government Printing Office, 1974).

3. Statistical Analysecs

Since the DS/3 data management software operated on standard IBM
0S data sets, it was very easy for the research staff to perform
statistical analyses on the same data sets. SDC supported both SPSS
and BMD on their TSO system; thercfore, the staff could access those
packages at time-sharing terminals.

Table D-3 presents the input required by the user to set up a
regression analysis on selected variables from the STSCHLR (State
Scholarship) student data file using the SPSS regression routine.

The input format for the data file follows directly from the DS/3 file
definitions, and the same mnemonic names for the variables in DS/3

arc used to allow clearer interpretation of the output. The statis-
tical results from this simple regression analysis are also presented
in Table D-3.

The data sets as defined and constructed for use by DS/3 can
be accessed through on-line statisticai packages. No complicated
reformatting or special file construction is nceded. This feature

gives the analyst the capability of performing morc complicated
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Input :*

00010
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120

Table D-3:

RUN NAME
VARTABLE LIST
INPUT MEDIUM
# OF CASES
INPUT F@RMAT
COMPUTE
COMPUTE

PRINT F@RMATS
REGRESSI@N

READ INPUT DATA
FINISH

Sample Statistical Analysis

ANALYSIS OF STATE SCHOLARSHIP DATA

SSINCOME, SSTUIFEE, SSSTSCHL

DISK

3110

FIXED (11X, F5.0, 41X, F4,0, 40X, F4,0)
NEEDRAT = SSTUIFEE/SSINCOME

NEEDR2 = NEEDRAT * * 2

NEEDRAT, NEEDR2, SSINC@ME TO SSSTSCHL (0)
VARIABLES = SSSTSCHL, NEEDRAT, NEEDR2
REGRESSION = SSSTSCHL WITH NEEDRAT, NEEDR2 (2)

*For Output, see next pages.
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statistical tasks with the data base, after initial quovies and basic
analyses have been performed by asing a data retrieval language such
as DS/3. For additional detail on SPSS, seec SPSS: Statistical Package
for the Social Sciences by N. Nie, D. Bent, and C. Hull (McGraw-Hill,
1970).

4, Users of the Data Base

Potentially, there are many users of the NCFPE data hase or a
similar national postsecondary education base of data on institutions
and students., Federal, state, and private education agencies as well
as a large number of research groups should have interests in accessing
such a large base of information on the postsecondary education sector.

Currently, several groups have expressed interest in using the
data; a fow have actually been utilizing the data base for the past
several months. For example, representatives of the Association of
Independent California Colleges and Universities (AICCU) in Los Angeles
and the National Center for Higher Educaticn Management Systems (NCHEMS)
in Boulder, Colorado, requested permission to use the NCFPE data base
through the SDC Santa Monica facility. Arrangements were made through
SDC for these two organizations to use the data base. At no cost to
the Commission, both groups contracted for DS/3 and TSO service and
were given file descriptions. AICCU has created a special data base
for California, and it has also used some of the student survey files.
AICCU staff members believe that this use of the data base has signifi-
cantly improved their research capabilities.

In addition, several agencies and research organizations have
been given demonstrations of the data base and the associated analytical
capabilities, The California Department of Finance and the Nebraska
Legislative Fiscal Office requested demonstrations and used the system
briefly to answer some of their questions.

Already, such uses of the NCFPE data base indicate the potential
tfor improving the capability of a number of postsecondary cducation

organizations and agencies in gaining access to useful information.
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The value of information like Office of Education [HEGIS files, when

it becomes immediately and easily available, has also been demonstrated.
Perhaps this experience will be the forerunner of a national data

base readily accessible to all potential users anywhere in the country

through time-sharing terminals.,

5. Costs of Maintaining and Using the Data Base

It is difficult to determine the costs of a system like the one
described here. The costs are more a function of the specific
charging algorithm than any system characteristics, The costs per
torminal hour at the SDC facility are dependent upon the skill of the
user, the type of data retrieval, and the type of terminal used. In
the Commission's experience, the costs varied from $14 to $157 per
terminal hour initially. By using much larger blocking factors on the
data files and by gaining experience with using DS/3 and TS0, the cost
per terminal hour decreased sharply. It appears that the cost for
DS/3 at the SDC computer facility would be $20 to $35 per terminal hour.

Further experience by users should reduce costs at the SDC facility,

6. The Future of the Duta Base

The experience of the National Commission has demonstrated that
a national data base is economically feasible., In fact, the data base
saves researchers and analysts considerable money, for they otherwise
have to locate tapes and write special programs in order to have access
to such data,

But more important, through the data base, access to data is provided
in minutes rather than months. While this timesaving is, in part, the
result of telecommunications and data processing technology, it is also,
in part, achieved by determining the policy for data access in advance
rather than on an individual, case by casc basis, In addition, data
processing becomes the responsibility of the user of the data rather than
the provider of the data.
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If policy analysis is to affect the course of decision making, it
will have to be responsive to the policy makers decision-making time
frame. While it is not possible to determine how responsive policy
analysis must be, some congressional staff members have indicated that
they usually need access to information within 48 hours. After that,
the legislative decisions have usually been made, If this time frame
is the basic criteria for policy analysis, then clearly this kind of
technology and data base will be required for future decision making.

In summary, tho Commission's experience has demonstrated the
tochnical and economic feasibility of a nationally-maintained data
base for postsecondary education.

Readers interested in accessing the Commission's data base
should coantact:

Dr. William Dorfman

National Center for Educational Statistics
U.S. 0ffice of Education

400 Maryland Avenue, S.W.

Washington, D.C. 20202

(202) 245-8760
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Appendix E: User's Guide to the
Commission's Postsecondary
Education Financing Model

Introduction

The primary purpose of developing this postsecondary education
financing model was to provide the National Commission with an analytical
tool for evaluating a wide spectrum of alternative financing policies,
especially in projecting the likely impacts of various plans upon certain
postsecondary education objectives. The results of employing this model,
however, were only one of many elements in the Commission's evaluation
of alternative financing proposals., That is, since not all dimensions
of the subject of financing postsecondary education can be quantitatively
measured and incorporated into a model, other more subjective and qualita-
tive information was needed for the Commission's final evaluation. But
the model was indeed the primary source of tiie aggregate enrollment and
aggregate financial information utilized in the Commission's analysis
of policy alternatives.,

For further orientation on the scope and role of the model, the
potential user should consider the model's three major characteristics,
First, the policy parameters incorporated in the model, specified in
detail in Table 14 of the text, are broad. The major policy arecas are
these: tuitions at public institutions, student aid programs, and insti-
tutional support policies. Second, the behavioral relationships in
the model primarily deal with student responses to price changes; the
model's ability to deal with the responses of institutions and govern-
mental units to differing policies is very limited. Third, the model's
output--impact measures--are broad, including: (1) enrollments by family
income categories, student levels (lower division, upper division, graduate),
and institutional sectors (2-year, 4-year, public, private, noncollegiate);
(2) distributions of student aid by family income categories, student
levels, and institutional sectors; (3) net prices by family income
categories, student levels, and institutional sectors; and (4) direct
and induced costs of financing policies by source of financing (Federal,

state, local, private, students) and by institutional sectors. (These
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measures are illustrated in detail later in this guide.)

The model as it currently exists may or may not fit the exact
needs of other policy analysts. Before using the model, users should
make sure that the model's characteristics fit their policy making
necds, The documentation provided in the text of this staff report
should provide a potential user with adequate information to enabie
him or her to make this decision.

Note also that this appendix is titled a 'user's guide' and not
& "programmor's manual.,'" This appendix does not provide details on
the model's FORTRAN programs to enable a programmer to modify the
program. Rather, the intent is to provide some basic information on
how to use the model in its present form on either the Time-Sharing
Option (TSO) system at System Development Corporation (SDC) or on
another system with suitable characteristics.

1. Characteristics of the Selected Hardware

The National Commission developed, implemented, and extensively
used its model on the TSO system available at the Virtual System (VS),
IBM 360-158 at SDC's Corporate Computing Facility (CCF) in Santa Monica,
California. Rather than describe the technical characteristics of this
computing facility, this section lists and describes those characteristics
of the model's operation that pertain to possible hardware limitations.

(1) FORTRAN. The model's three computer programs are coded in
FORTRAN 1V and compiled under option Gl. No conversions to other compiler
languages have been attempted to date.

(2) Size. The combined programs currently contain 2,087 FORTRAN
statements and require 167,000 bytes of s*arage. In addition operation
of the model requires six data files with a total of 840,000 bytes of
storage. "Total core required for execcution of the model is 300,000
bytes,

(3) Data files. The program requires six files to be allocated

simultaneously during execution of the model.
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(4) Time-share input. The input phase of the model was designed
on a question/answer or interactive concept. The model asks for the
value of each of the policy parameters, and the user simply supplies
the values in free format on the terminal,

(5) Keyboard terminals, The model can be accessed through the
SDC system with a large variety of terminals. Three line speeds (10,
15, and 30 cps) are supported. Therefore, such terminals as the IBM
2741, the Teletype Corporation ASCII, the Anderson-Jacobson 30 cps
ASCII, and the Texas Instrument 30 cps ASCII terminals can be utilized
for running the model. All of the output tables from the report generator
were designed to fit within a 72 character print field. This field width
is compatible with almost all terminal printers.

(6) Run time and cost. Average input time on the terminal is
approximately 20 minutes. Of course, this amount of time varies with
the user's preparation and typing skill. Calculation time is only a
matter of seconds. Output printing takes about one minute per report
page. The total cost of running the model to analyze one policy alter-
native is in the range of $5-$10,

2. Structure of the Software for the Model

The FORTRAN program for the model was developed as three separate
programs. See Table E-1 for an illustration of these program components
and the four data files.

The input program (INPT) provides the interaction with the user.
Via the interactive dialog procedure available on TSO, the user can
specifiy all of the policy parameters for a specific analysis. Tne
input program combines this policy information with other basic infor-
mation contained in the BASELINE data file, All of this information is
combined and outputted into a temporary storage file called POLICY, as
shown in Table E-1.

The MDL program reads in all of the information contained in the
POLICY and the EXOVAR data files and performs all of the calculations
of the model. This program does not require any interaction with or

input from the user. The results from these calculations are stored
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Table E-1:

Diagram of Data Files and Programs

< >

Baseline
FT05
User

FT06

FTO02

N——

INPT
Policy
FTO1
EXOVAR
FT03 MDL

—
<>
Table

FT04
RPT ’/
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temporarily in the TABLE data file., None of the results are printed
out for the user in MDL,

All of the output reports prepared by the model for the user
are printed by the report writing program (RPT)., As with MDL, RPT
requires no input from the user. Also, no additional calculations
are porformed in RPT,

The rationale for structuring the model with three separate
programs and temporary, intermediate storage files was to give the
Commission's staff more flexibility in developing and using the model.
Multiple reports can be generated by simply executing RPT additional
times., By cxecuting MDL and RPT in sequence, changes in enrollment
projections, income distributions, price response coefficients, and
other exogenous variables can be made and the model recalculated using
the same set of policy parameters. This procedure allows the user to
avoid running through the interactive input phase (INPT) and specifying
all of the parameters for the same policy again. Also, this structure
cnsures that intermediate results are saved in cases of machine failure
or other hardware problems.

To further illustrate the scquence of program execution and
the linkages between data files, Table E-2 shows the file allccations
and the execution statements for each program. Any modification of
the scquencing of programs would require changing this control state-
ment list (CLIST).

3. Dqﬁa’Files

The actual data files used by the model, along with their exact
contents, are presented in Tables E-5 and E-6. The definitions of the
nine institutional categorics and eleven income categories referred to
in tie descriptions of these files are displayed in Tables E-3 and E-4,

On the TSO system, the procedure for changing values in either
the BASELINE or EXOVAR files is very easy. Individual data elements,
segments of data entries, or the entire file can be replaced with
new values. Making these changes does require a general familiariza-
tion with TSO. Although it is not the purpose of TSO, Tables E-5 and
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Table E-2: List of File Allocations
and Program Control Statements

NCFPE, CR@SS. MODEL. CLIST.

00010 ALLAC F(FTO1F001) DA(POLICY, DATA)

00020 ALLOC F(FTO2F001) DA(BASELINE, DATA)

00030 ALLOC F(FTO3F001) DA(EXOVAR. DATA)

00040 ALLOC F(FTOA4F001) DA(TABLE. DATA)

00050 ALLOC F(FTO5F001) DA(*)

00060 ALLOC F(FTO6F001) DA(*)

00070 LOADGO INPT.OBJ LIB('SYS2.FORTLIB') FORTLIB
00080 LOADGO MDL.OBRJ FORTLIB

00090 LOADGG RPT.OBJ FORTLIB
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Table E-3: Institutional Categories

Institutional
Category Descripticn

1 Public two-year
2 Public four-year, lower division
3 Public four-year, upper division
4 Public four-year, graduate
) Private two-year
6 Private four-year, lower division
7 Private four-year, upper division
8 Private four-year, graduate
9 Noncollegiate
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Table E-4: Family Income Categories

Category Family Income Range
1 0 - 999
2 1,000 - 1,999
3 2,000 - 2,999
4 3,000 - 3,99¢
) 4,000 - 4,999
6 5,000 - 5,999
7 6,000 - 7,499
8 7,500 - 9,999
9 10,000 - 14,999

10 15,000 - 24,999
11 2?,000 - over
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(Table E-6, continued)
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E-6 provide users with enough information to determine which elements

to change tor specific purposes.

4. FORTRAN Programs

Complete listings of the three FORTRAN programs (INPT, MDL,
and RPT) are given in Appendix F. The programs are not documented
with "COMMENT" statements to any degree, so it will be very difficult
for a user to attempt modification of the programs without a great
deal of effort,

5. Illustrative Run of the Model

The following description of using the model is based on an
actual run of the model on the SDC computer utilizing the TSO system.
The printout shown in Table [-7 is the response that a user obtains
by inputting the following instruction:

EXECUTE NCFPE.CROSS .MODEL

This statement tells the computer to execute the control list
(CLIST) shown in Table E-2. Table E-7 then displays the entire input
phase of the mode! or the dialog between the program and the user. All
of the policy parameters are enternd into the model in this dialog
format. The symbol ">" in Table E-7 is placed on the left hand edge
of each line typed in by the user; those lines without ">'" indicate
the model's response to the user at the terminal,

The basic input instructions are provided to the user at the
beginning of each run as shown in Table E-7. Since the policy
parameters are inputted in a question/answer format, reading through
Table E-7 provides sufficient explanation of the requirements upon
the user for setting up a run to analyze a specific financing proposal.

All of the possible output tables resulting from the model's
calculations are listed in Table E-8. These tables provide consider-
able detail on the enrollment and financial impacts of the particular

tinancing policy being analyzed. Because of the time required for
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Table E-7: Iltustrative Input Dialog For A Model Run

NCFPO3 NRTIONAL COMMISSION On THE FINANCING Ut 2?7
VERSION (.2 OF POSTSECONDARY EDUCATION 14.27.88

THIS MODEL ON THE FINANCING OF FPOSTSECONDRPY EDUCHTION
AT DEVELOFED BY THE NCFFE STAFF TO SUPFORT ITS
RMALYSIS. IN ADDITION TO THE IMFUT FROVIDED BY THE
ISERy THERE RRE FILES OF EXTERNAL VARIABLES
FEFRESENTING DRTAH ON CURRENT AND FROJECTED ENROLULMENTS,
FURDING PRTTERNS» AND STUDENT FRICE RESFONSE
COEFFICIENTS. ALSO THERE ARE ASSUMPTIONS INHERENT IN
THE MODEL ITSELF. USERS SHOULD EE RWARE OF THE UNDER~-
LYING ASSUMPTIONS BEFORE USING THE MODEL.

BRIIC INPUT INSTRUCTIONS:

C12 YARIARELES SHOULD EE ENTERED AFTER THE "7" WITHOUT
COMMAS AND WITH ONE OR MORE SPACES EETWEEN VALUES,

(2> TERMINATIMNG ANY LIME OF VALLUES WITH A "~" PROVIDES
ZERD VALLIES FOR ANY REMRINING YARIAELES.

(3> FDR THOSE YARRIAEBLES REQUIRIMG A SEQUENCE OF LINE
EMTRIESs THE SEQUENCE SHOULD BE TERMINATED WITH A
"0 AS THE FIRST VALUE. |

(4> NEGATIVE NUMEERS SHOULD HAYE A LEADING MINUS SIGN
WITHOUT R SFRICE.

ENTER A "1" IF THIS RUN IS A COMPLETELY NEW FOLICY ALTERNRTIVE
ENTER R "2" IF THIS RUN IS A CHANGE GO THE FREVIOUS RUN

1

EMTER NAME OF FOLICY ALTERNATIVE I
CUFP TO 4C CHARACTERS) I
Y PLAM H - (RERINY
ENTER EXPANDED DESCRLIPTIOMN OF FPOLICY AMALYSIS I
Ci2 LINES OF 72 CHRRACTERS)Y I
>
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(Table E-7, continued)

ENTER NUMBER DF YERRS (MAX = 3> TO EE
ANALYZED AND THE YERRS (19%XX>
?

1 1977

¥
ENTER TUTOFF LEVEL OF INCOME FOR ACCESS ANALYSIS

215000
EMTER TUITION LEVELS
INSTITUTIQMAL CRTEGORY (1-9>s PERCENT OF TUITION INCREARSE
GOIMG TO STUDENT AIDs YEARD C19XX>sTUITION IN 3S, YEAR2
TUITION IN $S» YERAR3, TUITION (N 3S
rd

EMTER FEDERAL INSTITUTIONRL AID

INSTITOTIONAL CATEGORY» CODE (O=LLUMP, 1=CRPITATION:
2=PER STUDENT RIDED>» YEAR 1y DOLLARS» YEAR 2 DOLLARS
YERR 3» DOLLARS

-

>é 2 1977 400~
>é 2 1377 400~
>; & 1977 400/
)é 2 1977 4007
7% 2 1977 4007
)?: 2 1977 4007
>&f

ENTER JTATE INSTITUTIONARL HID

INSTITUTIONRL CRTEGORY» CODE <0=LUMF,» 1=CRAFITATION)
2=PER STUDENT RIDEDYs YEAR 1» DLOLLARS, TYEAR 23 DOLLARS,
YEAR 3 DOLLARS

?
21 0 1397 24300000~

r

28 ¢ 1877 233500007
7

0 1377 23550000~

~
[

-

0 1377 151306607

~
N

'

ROR O IETN I IRV SSREN AW B

O 1372 t200000-

¢ 1377 13&0o0ngs

~

0 1377 10050000~

¢ 1377 3100000~

v W a4

YT I
o

1977 24300000~
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(Table E-7, continued)

ENTER LOCRL INSTITUYIONAL ALD
INSTITUTIONAL CATEGGRYs CODE <0=LUMP, 1=CARPITHTION,
2=FPER STUDENT AILED>s YERR 1, DOLLARS» YERR &, DOLLARS.

YEAR 3s OOLLARS
?

S0/
ENTER FEDERRL STUDENT AID LEVELS
YERR (19XK>s DOLLARS OF RID: INCCHE CUTOFF LEVELs INSTITUTIONAL CATEGORI
UP TO 9 ENTRIES)
?

Y1977 1800000000 18006 § @ 3 %5 & 7 &/

>ﬁy
EMTER STHATE STUDENT AID LEVELS
YEAR C(19xX>s DOLL ARS OF AIDy INCOME CUTOFF LEVELs INSTITUTIONAL CATEGORI
LIP TQ 9 ENTRIES)

o

~J

FEFOLo0N0naod 1SG00 1 & 305

[553
=~
(V4]
™,

Ml

?

>0 .
EMTER FEDERAL ASSISTANCE TO STATES
YER®1» FEDERAL $S» YERRZ, FEDERAL 1S» YEARRZ:» FEDERAL %S

51377 S00000007
EMTER FEDERAL ASSISTANCE TO LOCAL GOVERNMENTS
VER®1FEDERAL $S, YEARZ,FEDERAL $S, YEAR3,FEDERAL $S

p A
ENTER LIST OF TAELES TD EBE PRINTED <1-11> IN DRDER DESIRED
v
?l &3 4567 % 3 1011
THANK %¥0U FOR THE ENJOYAELE INPUT - FPLERSE ENTER
YOUR INITIRLS FOR RUN IDENTIFICATION
7 DELC

THE INPUT STAGE OF THIS ANALYSIS IS NOW CUMPLETE

NCFPO3 1 EXECUTION OF MDL.FORT EEGINMING
NCFRPOz I EXECUTION OF MDL.FORT COMPLETED
MCFFOS A SET ONE SPACE AEOVE TOF OF PAGE» CRRRIAGE RETURN FOR OUTPUT

P
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Table E-8: Complete Listing of Output Tables

T St B Gy T o . o T a e i S o o e  d— — —— ———  wa

MCFPOS NATIOMAL COMMISSION ON THE FINANCING FRGE 1
VER 1.2 OF FOSTSECONDRRY EDUCAHTION 42774
DELC 14,37 .88
AMALYSIS DF PLAN H - (RERLIND
FOR YEARS 1977 () {
THE FOLLOWING TRELES FRESENT AN ANALYSIS OF THE
RLTERNNRTIVE FINRANCING FROFOSRL ITLENTIFIED HEOVE.
HCOMMOM SET OF PRSE DRTHR IS USED (FOR COMPRRATIVE
FURFDSESY IN THE ESTIMATION OF THE EMROLLMENT ARHD
FIMANCIAL IMPLICATIONS OF EACH ALTERNATIVE, THESR
"BRSELIME" DARTH ARE SHOMN IM THE FQLLOWING THRELES
FOR COMPARATIVE FURPDSES. IM RIDIITIAONY THE
PLAN H -~ C(RERUN)D PROFOSAL
INCLUDES THE FOLLOQWING POLICY ASSUMPTIONS AND WOULD
RESULT IN THE FOQULLOWING IMPRCTS:
1977 0 1]
FINANCIRG CHANGES:
FEDERAL STUDENT HID 1200000000, Q. a.
MAx SUIGIELE FAMILY IMNCOME 15000, 0. 0,
STATE STUDENT RID 100000000, Q. 0
MAX ELIGIEBLE FAMILY INCOME 15000, 0. .
FEDERAL INSTITUTIONAL HID 300, . 0
CPRER STULENT RIDED?
STRTE INSTITUTIOMAL RID 150000009, a. .
CELOCK GRRNT) !
TUITION AT PUBLIC INSTITUTIONS 4E7 . o, 0.
FELERAL HID TO STATES 50000000, 0. 0.
FEDERAL AID TO LACKL 30y 0. Q. 0.
SUMMARY IMPACT MERSURES:
FERCENT CHANGES FROM BASE ENROLLMENT
FUBLIC & YR COLLERES -1.14 n.c Y
FUEBELIC 4 YR COLLESES 1.03 0.0 0.0
FRIVATE COLLEGESs RLL b 0. Y
HOHCOLILESIARTE ST o0 Y
LINDERGRADDATE » UMDER $10s00G B33 a.0 0.0
UNDERGRADUARTE s $10-14,99% 1.04 0.0 0.0
UHTERGRADUATE s R15,000 & QVER g.Q 0.0 (Y
RYERAGE U,G. BRANT INCRERSE- % 153.93 0.0 0.0
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(Table E-8, continued)

HZFPLS NATIONAL COMMISSION GN THE FINANCING fole
YER 1.2 OF POSTSECONDARY EDUCATICOH 042774
LEC 19,27.23
ANALYSIS OF PLAN H - (RERUNY
TRELE 1 - SUMMARY
1377 ] 0
1. PROFPOSED POLICY CHRNGES
ADDITIONAL STLDENT AIDs FEDERSL {s0oggoGo, G, Q.
MACIMUM ELIGIELE FAMILY INCOME 150003, Q. .
RUDITIOMAL STUDENT AIDs STATE fggao000n, 0. [
MAXIMUM ELIGIELE FRMILY INMCOME 150040, 0. 0.
REDITICHAL INSTITUTIONAL RIDYFEDERAL 4100, li, 0.
CFER STUDENMT RIDEDD
ADDITIONAL INSTITUTIONAL AIDs STRTE 150Q0000q. G, o,
CELOCK GRANTD
FEDERAL TRANSFERS» LDCAL BGOVERNMENT . G. .o
FEDERRAL TRANSFERSs STARATE GOVERNMENT S0000000., VIS o,
¢+ TOTHL FEDERAL TRAMSFERS 50000000, &, g.
AVERAGE TUITION EEFORE STUDENT RID
FUBLIC & YEAR 17 U. o,
FUBLIC 4 YEAR LOWER DIVISIDN ] Q. o,
FUBLTZ 4 YEAR UFPER DIVISION i X .
FIIELTIZ 4 YERAR» GSRATUATE = 0. 0,
FRIVATE » UMIERGRADURTE &l (N8 (18
FRIVATE sy SRADURTE 20 U. 0.
NOMIOLLEGIARTE 138 G. ¢,
I1. FROJECTED PERCENT CHANGES FROM FORECHST ENROULULMENT
FLELIC & YEAR -1.449 % a. 0 % .0 %
FUELIC 4 YEAR s LOWER DIVISION Doz % LI 0.0 %
FUELIC 4 YEAR, UPFER LIVISION 1.97 % 0.0 % [P (R
PUELIC 4 YEAR» GRALUATE .0 Y oo 5 n.oon
FFRIVATE » UNDERGRADURTE T.13 % G0 % VAP TR
FRIVATE s GFADGUATE G.0 % G0 (X U
MOMCOLLEGIATE S.ed N I R [ Y
UHDERGRADIATE » LESS THAN  E1Gs00Q SL.33 0% .0 % ag.0 %
UNMDERGRADLUATE s 310,000 TO $14»399 1.04 % o3 % o0 %
LUMDERGERDUARTE s $1S»000 AND OVER 2.0 % 0.0 % g.0 %
ITI. PROJECTED FINANCING CHANGES
TOTAL INCREMENTAL COSTs FEDERHL re0aStzea0, 0. .
TOTAL INCREMENTAL £0OSTs STHTE 11E 0 U, 0.
TOTHL INCREMEMTHL COSTs LOCHL i g U. 0.
¢  TOTAL GOVERMNMENTAL INCRMNTAL COST Z27S2Ssl1920, 0 G,
TATAL INCREMENTAL COSTs FRIVATE 10SE2zE95, it 0.
TOTHL INMCREMENTAL COSTs FAMILY % STU  I28719416, £ i,
e TOTAHL INCREMENTAL COST 4246504700, U. 0.
ADD TUITION REVENUE FOR STUDENT AID 0. ¢, 0.
Iv. FROJECTED COST PER ADDITIONAL STULENT
CO0ZT EDORME BY FEDEFRAL GOVERMMENT TR, . 0,
L0537 EORNE BY STRTE GOVERNMENTS S41., (I o,
CO3T BORNE BY LOCAL SOYERNMENTS 0. . 0.
COST BORMNE EY STUDENT RND FAMILY SE3, 0. i,
LOST FROM FRIVYATE SOURCES OF FUNDS 249, U. 0.
¢» TOTAL COST PER ADDITIONAL STUDENT 9427, Q. U.
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{Table E-8, continued)

E

O

HCFPUS MARTIONAL COMMISSION ON THE FINANCING FAGE X
VER 1.2 OF FOSTSECONDARY EDUCATION U4 &7 74
[EC 14.&7.288
AMALY SIS OF PLAN H - (RERUND
FOR YERRS 1977 Gy ¢

TAELE @A

-==MEASURES~--= =—=~---ma- BASELINE-====wm==c  —cemeeee ALTERNATIVE-===~=-=
1377 G U 1977 Q ]
ENROLUMENT
FUELIC 2 YR 19894933, 0, a. 1587250, o, .
FUELIL 4 ¥R
LOWER DIV 1596739, a. n, 1372047, o, a,
UFPER D1V 1566473, 0. 0, 1899259, (O 0,
GERDLINTE 1113719, 0. 0. 1113713, (UM o,
e ZUETOTAL AB31995, 0 0. SESTETL. 0. 0.
FREIVATE YR BT000, (U G, 104507, Q. 3,
FRIVATE 4v¥&
LOWER DIvY [ 0 FOTATS, 0. IO
UFFER DIY 0, 0. Fivagn, 0. o,
BREATURTE 0, o, SHE30S, o, .
e ILETOTAL a. @, SERH085 . o, o,
HOMZOLLEGIRTE 1731937, Q. a. 123048z, 0, 0.
*¢ TQTAL 10542933, G ¢. 139731779, o, ¢,

o - am An P8 et an o S Y ey ok  an = s A TN @ s = T = e e e m o S = e R A S drm e S A A m A A n - o o ay -

TRELE 2B

- ~=MEASURES=== —~mm=m-=- ERSELINE-~-=mm====  ==mmo—ee ALTERNAT [VE=-=-~==-
1977 0 0 1377 o 0

FERCENT OF EMROULLMENT
EELOW INCOME LEVEL - % 15000

FUELIC & YR f2.z20 n.o [OM ] 71,53 0. 1,
FUBLIT 4 ¥R

LUWER DIV 4L e DY 0.h SR I 0, G 0, L

iWFEER DIV £, 50 .0 0,0 5S,E8 0. (G

BEALUATE A1.30 0.0 . 51 .30 0.0 00
*  HRVERHGE AL .41 0.0 0, a 5,54 0.0 an
FRIVATE YR 55,30 0,0 (Y X (Y 0.0
FRIVRTE 4vF

LOWER DIV V.10 0,0 D0 3LTE D, d a0

UFFER DIV ST.10 o, 00 S0L1S G ety

SRAHDUATE S5.20 DN (A S%.a0 G.u 0,0
¢ AVEFRRAGE 35,37 I o, SN, 0.0 n,u
HONCUOLLEGIRTE vh.10 0.0 . 77 .3 0.0 0.0
v AYVERRGRE 65,05 0.0 0.q =11 0,0 0,0

201

RIC

Aruitoxt provided by Eic:



(Table £-8, continued)

HCFFROS MRTIONARL COMMISSION ON THE FINANCING FRGE 4
YER 1.2 OF FOSTSECONDARY EDUCHTION Q42774
DEC 14,27.28
AMALYSIS OF PLAN H - (RERLN>
FOR YERRS 1977, (W U

TARLE 3A7
-=-MEASURES--- --=-w---- BASEL INE-==m=mmome  mmmemeee RLTERNATIVE~-===~-~
13?77 i 0 1977 i 0

HYERAGE GROSS TUITIGN PER STUDENT
CEEFORE STUDENT AID

PUELIC & YR 192, 0, . 13, a. i,
PUEBLIC 9 YR
LOWER D1V 33, Q. 0. C. a.
JFFER DIV 533, a. 0. 0. i,
SRADUATE a3z, Q. 0. Q. e
*+  AVERRGE GEE , Q. U. Q. .
FRIVATE YR 203, 0. 0. . a.
PRIVATE 4vR
LOWER Dty S0, n. 0. 0. .
WFFER DIV Fnaa, . o, . .
SRADUATE EAUCT 0. 0 . .
¢ HYVYERRAISE Sz, 0. 0. 0. 0.
HONMCOULLEGIATE 1325, K a. 1325, a. 0.
oo AVERASE I3E . o. . F45. v o
TAELE =E
-=-MEASUFRES~-=~ ===cecw--- BASELINE====mcwnven  cccmme- HLTERNATIVE~===~~~~
1977 ¢ I} 1377 X} 0
HVERAGE NET TUWITIOM PER STULENT
CRAFTER STUDENT AIDD>
FLELIC & YR 152, 0. 0. 115, 0. 0,
PUELIC 4 vF
LAOLER LilY 4210, n, 0. i1, . .
JFFER DLV 420. [ o, a0, . .
BEADLIRTE 420, a. 0. 420, 0. 0.
¢ HVERAGE 341, I 0, 27’2, i}, 0.
FRIVATE YR 1541, . 0. 1z0t, 0. u,
FRIVATE 47R
LAOLER DIV 1541, n. 0. 1273, . .
UFFER DIV 1641, a. . 1267, 0. o
SFRADLNTE 1741, . G 1591, . 0.
¢  HYERFARE 1541, G. 0. 1359, . Q.
HONIOLLEGIATE 1325, G. a. 1001, 0 G.
e+ AVERAGE 553, 0. U. 550. 0. 0.
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(Table E-8, continued)

NCFPOS MATIOMAL COMMISSION ON THE FINRNCING FPHRE S
vER 1.2 OF POSTSECONDARY EDUCHTION 0d 27,74
DEC 14.27.28
AMALYSIS OF PLAN H - (RERUN)
FOR YERARS 1977, 0> 0
THELE 4R
-=-MERSURES == =w=—=ee--- BASELINE-=~-=cmcne cmcewwes ALTERNAT IVE=====~=~
1377 0 0 1377 0 0

IIMOERGRADUATE ENROLLMENT» ALL

INSTITUTIONS» BY FAMILY INCOME

g n - 3T 52150, 0. U T1R94, U. G.
B 1000~ 1,999 123263, Q. 0. 157524, 0. 0.
o2y 000- 2,993 194735, 0. 0. S2E716. 0. 0.
FORs 000~ Ry 2111903, 0. a. 344353, a. a.
T4 000- 4,333 ZR2E27, 0. ¢. 413274, 0. 0.
T S000- 543373 4037323, 0. 0. 431321, 0. 0.
B A= P43 44250, J. ¢, 530369, U. 0.
T VeSiu- I3 12(RERE ., Q. 0. 12 BY . 0. e
F1OsD0O0-14,9393 2615554, 0. 0. SE4Z6E7 ., 0. G.
E1S52000-24 5959 2003356, 0. 0. 2003396, 0. 0.
£2%,000- OVER 233942, U. Q. 233942, a. 0.
e TOTAL 2357953, a. 0. FQIRTSE2. 0. 0.

THELE 4F
-==-MEASHURES === =-=we—- ALTERNATIYE===~rececns  —eccmea- ALTERNATIVE--=-==-~
1377 Y ] 1977 0 U

HID IMCRERSE FER STULEMT NET TUITION INCREARSE PER

BY FAMILY INCONME STUDENT BY FAMILY INCOME
g7 o - e a3, 0. 0. 0. o, 0.
T L 0g0- 1,339 azS., . a. a. G. o,
B OEH000~- 2393 TIE. 0. a. 0. 0. U,
T OZaN00- TyIuy 433, 0. L 0. g, 0.
B o4.000- 49337 3. . . Q. 0. 0.
T S000- 5,333 Z9E, 0. a. 0. o, 0.
T S 000- 7493 2946, n. 0. 0. 0. 0.
T P00 39337 ivr=, . o, o, 0, 0.
FE02000-14 0399 1ze. . 0. d. 0. a.
FIS003-24,333 0, 0. 0. 0. 0. U.
125,060~ OVER 0. 0. U. 0. 0. v.
¢ AVERAGE 159. 0. a. 0. Q. 0.
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(Table E-8, continued)

MZFPOS NATIONAL COMMISSION ON THE FINANCING FARE &
YER 1.2 GF FOSTSECONDRRY ELUCHTION 04 -27-74
DEC 14.287.28

AMALYSIS OF PLAN H - (RERUND

FOR YERRS 1977, Us U

THELE SA
-=-=-MERSURES--- = —cceeew- HLTERMATIVE--~~--~-~
1377 0 g

HET FRICE PER STUDENT
EY FAMILY INZOME

£ Q0 - 233 TR ag. 0.

F o1 000= L o393 : [ [

3 2y N00- 2Ny -7 23, 0. 0.

E A R U e R b -4, . U,

E I B U =213, DO I

oSy 000- 5,393 —ZRE. i, £

e D00- Tyguy ~&4n., i, [

P TS0 AT -17z. 0. 0

FLO000-14 9327 -1&e. . R

FL1SHyuQ0-24 333 0 0. 0

25,000~ OVER ¢ (VN 0

s AVERAGE 166, 0. .

THELE SEB
-~-MEASURES--- = ==wceen- ALTERNATIVE~--~==-—-
1377 [} ]

COST PER RUDITIONAL STUDENT
FEDERARL SOVERNMENT VPEa, 0. .
STATE GOVERMNMENTS Y41, 0. .
LOCARL GOVERNMENTS a. i, .
STUDENT AND FAMILY FUNDS =83, . a.
FRIVATE SOURCES OF FUND3 224, G, G.
e TOTAL 427, u. a.
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(Table E-8, continued)

HLFPOS
YVER 1.&
DEC

HNALYSIS OF PLRN H -

C(RERUND

THELE ©

STATE

100000000,
(U
o,
0.

24300000,
E7050000,
F21S0000,
24300000,

=50009000,
Cli

BY ENRUOLLMENT CHRANGES

FOR YERR 1377
F&ehm:e FEDLERFML
DIRECT PUELIC FUNDING DECISIONS
TO?:
LWMDERGEADURTE
LT 8150400, 5600000000,
BE RLSCO00. (X
GREADUATE 0.
ALL STUODENTS 0.
FPLUELIC & Yk SESR11776,
FUELLIZ 4 YR HZRE24BTE,
FEIVATE 417532160,
HOMTOLLEGTE 0.
FEDERAL RID TO:
STATE B0V SU000000,
LaonL GcOov 0.
COST INDWCED
T0:

LUNDERGRADLIATE

LT BLSQ00, 0.
GE BISO00, G,

BRAGLIATE 0.

ALL STLIDENTS Q.
FUELIC 2 VE -429% IOl.
FRIELIC 4 ¥R 3350230,
FRIVATE 113503949,
NOHZOLLEGTE 0.
FEDERAL RID TD:

ZTHTE 30V N

LOCAL GOy 0.

HET CHRNGE
T0:
UNMDERGEATIIATE
LT B1sond,

IN FUNDING

15aatoo0dn,

E BlS060, 0.
GFEADUATE .
ALL STUDEMTS e,
FLUELIC & WR SH1356544,
FLUELIC 4 YR IZIRILSTE
FFRIVATE 117932160,
HOMZOLLEGTE 0.
FEDERRL RID TO:

STATE 30Y Sa0oeooQ.

LaoARL GOV 0.

O
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printing all of these tables, an option for requesting a subset of
the tables was included in the program. The user input required for
this option is shown towards the end of Table L-7. EKven when only

a subset is requested, page 1 of the output is always printed, and
the National Commission's statf usually requested Table 1 on page 2.
These two pages provide a good summary of the impacts and require a
short printing time. It should be noted that the output phase of
the program requires no additional input from the user. Hence,
Table E-8 is all printout from the RPT program, with no user inter-
action shown,

6. Precautions in Using the Model

Potential users of the model are urged to read Chapter 3 of the
text very carefully and to understand fully all of the assumptions,
explicit and implicit, of the model. Also, the sources of the exogenous
data utilized by the model should be reexamined. The user must be sure
that the logic and assumptions of the model and the data used are con-
sistent with his or her decisions about financial aid for students and

institutions, and about tuition policies for postsecondary education.

7. _Summary of Possible Analyses

The model as it currently exists can support a wide variety of
policy analyses. Two broad categories of possible uses are these:
(1) analyses requiring use of the interactive input feature only; or
(2) analyses requiring changes in data elements.

Within the first category of analyses, several types of policy
parameter variations can be studied. Chapter 4 of the text discusses
the analyses performed by the Commission staff. These analyses
included:

{a) Variations in tuition, student aid, and institutional

support policy combinations;

(b} Variations in the total number of dollars being provided

to postsecondary education from public sources;
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(¢) Sensitivity of enrollment and financial impact measures
to changes in key elements of financing policies (while
helding all other factors constant). For example, the
offects of variations in student aid eligibility cutoff
levels or variations in the proportion of additional
tuition revenues going to student aid can be evaluated,

The second category of analyses result from making changes in

the data files, BASELINE and EXOVAR, Examples of such analyses are
these: '

(a) Sensitivity analyses for changes in the price response
coefficients;

(b) Sensitivity analyses for changes in baseline enrollment
projections;

(c) Sensitivity analyses for changes in institutional costs
per student.
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Appendix F: Listing of the FORTRAN

Programs of the Model INPT

IMPLICIT INYEGER({A-2) 00000920
DIMENSION TIME[2)yDATE(2), LARRAY(B},XXTULT(S,13) 00000040
DIMENSION PRISA(I)13)PRICUTET,13)AVECSTE{9y13),TPRC(9) 03000060
DIMENSION RNAME(10),DESCRP{18,12),IDATA{12),TULTNW{9y13} 00000080
DIMENSION IVC(9)4FEDSTA(L3),FEOLOCCL3) PRIINS(9,13),1PAG(20) 03000100
DIMENSION FEDSA(9,13), FEDCUT(9,13), STASA{9,13), STACUTL{I,13) 00000120
DIMENSION FEDINS{9413)y STAINSI9413)sLOCINS{9,13)sCODEL(Y,3) 00000140
DIMENSTON XNAME(10}yXESCRPL18,12),XULTNWI9,13) 4 XEDINSL9,13), 000001560
1 XTAINS{9413)1:X0CINS{9,13),XEDSA(9413),XEDCUT(9413), 00000180
2 XTASAL9¢13)sXTACUTI9413) ¢XEDSTA(L3)XEDLOCAL3 ), XRIINSIG,13), 00000200
3 XRISA{9¢13)sXRICUT(9413) XVECSTI9413),XODE(F,3)sXPRI(D), 02200220
4 XPAG(20} 00000240
REAL TULTNW, FEDINSy STAINS, LOCENS, FEDSA, FEDCJT, STASA, STACUTI 00000260
REAL RNAME, DESCRP, FEDSTA,FEDLOCyPRTCUT,y INFLAT o XXTUIT 00000280
REAL PRICUT,AVECST ,PRLINSsPRISAyTPRCVERSN,INIT,IDATA 00000300
REAL XNAME ¢ XESCRPyXUITNWoXEDINSyXTAINS, XOCINS ¢ XEDSA, 00000320
1 XEDCUT ¢ XTASAg XTACUT yXEDSTAXEDLOC 4 XRTCUT s XRIINS 00000340
2 XRISA,XRICUTyXVECST yXRE e XERSNYINIT 00000360
DATA BLNK/1H /7, INFLAT/1.,058/4YEAR2/0/yYEAR3I/O/48LAK/4H / 00000382
DATA YEARL/1973/ 00000400
00 340 I=1,20 00000420
340 IPAGL11=0 00000440
PRC=0 000004560
PRTCUT=0.0 00000480
CALL UATIME(2,1ARRAY) 00000500
VERSN=1.2 03000520
TIME{1)=1ARRAY({3) 03000540
TIME(2)=TARRAY {4) 000005560
DATE{1)=1ARRAY (1) 00000589
DATE(2)=TARRAY(2) 03000500
INIT=8LAK 00000620
0D 301 1=1,10 03000640
301 RKNAME(T)=BLNK 03000562
DO 302 1=1,13 00000680
DO 302 J=1,6 03000700
302 DESCRP(I,J1=BLNK 03000720
WRITE(6510) DATE,YERSNyTIME 00000740
10 FORMAT({1X, 'NCFPO3%,12Xs " NATIONAL CUHMISSION ON THE FINANCING 00000760
1 10X 92449/ 91Xy "VERSION "yF4al, 12Xy *UF POSTSECONDARY EDJCATIGV' 00000780
2 16X 42A4%4/4/910X, 00000809
3 'THIS MODEL UN THE FINANCINS OF POUSTSECONOARY EOUCATION' o/s13Xy 003000320
4 '"WAS DEVELOPED B8Y THE NCFPE STAFF TO SUPPORT [TSY,/,10X, 00000840
5 PANALYSIS. I[N AODDITION TO THE INPUT PROVIDED BY THE!,/7+10X%, 00000860
6 'USER, THERE ARE FILES OF EXTERNAL VARIASLES',/,10X, 02200880
T CREPRESENTING DATA ON CURRENT AND PROJECTED ENRILLMYENTS,',/,10%, 00000%9)0
8 YFUNDING PATTERNS, AND STUDENT PRICE RESPONSE® /410X, 00000320
9 YCOEFFICIENTS, ALSO THERE ARE ASSUMPTIONS INHERENT IN ') 00000940
WRITE(6,183) 00000960
183 FORMAT{10X, 00000980
1 'THE MUDEL ITSELF. USERS SHOULD BE AWARE OF THE UNDER-%,/,10X, 00001000
2 'LYING ASSUMPTIONS BEFIRE USING THE MODEL%s/ /15X, 00001020
3 'BASIC INPUT INSTRUCTIONS:? /47X, 00001040
4 '{1) VARIABLES SHOULD BE ENTERED AFTER THE "ow leHJUT'./.lQK. 03001060
5 'COMMAS AND WITH UNE OR MORE SPACES BETWEEN VALUES. /57X, 00001289
5 "(2) TERMINATING ANY LINE OF VALUES WITH A "/® PROVIDESY,/,10%X, 00001100
7 Y2ERC VALUES FOR ANY REMAINING VARIABLES.'y/:7X, 00001120
8 *{3) FOR THOSE VARIABLES REQUIRING A SEQUENCE OF LINE®,/,10X, 00G01140
9 'ENTRIES, THE SEQUENCE SHOULD BE TERMINATED WITH A',/412X, 00001160
1 t™Q/" AS THE FIRST VALUE.'"/,TX, 0d0011890
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(Appendix F, continued)

INPT
2 '14) NEGATIVE NUMBERS SHOULDO HAVE A LEADING MINUS SIGN'y/,10X, 00001200
3 "WITHOUT A SPACELY /y/4/) 00001220
HRITE(6+500) 09001240
500 FORMAT{1 Xy "ENTER A "1™ |F THIS RUN IS A ¢, 00001260
1 YCOMPLETELY NEW POLICY ALTERNATIVE'Y,/,1X, 02001280
2 VENTLR A "2% [F THIS RUN 1S A CHANGE GO THE PREVIOUS RUN') 00001300
REAG(S,*) RCA 03001320
IF(RCALEQ.2) WRETE(6,501) 00001340
501 FORMAT(LIXy "ENTER A "I" [F THE CHANGES ARE INCREMENTAL?Y,/, 000013h0
L IX, "ENTER A ™2H |F THE CHANGES ARE ABSOLUTE') 30001380
IF(RCA.EQ.2) READ({5,*) /(B 00001400
WRITELS,142) 00001420
182 FORMATULLIXy"ENTER NAME OF POLICY ALTERNATIVE ¢ 7Xo'1%,/411X, 00001440
1 "{UP TU 40 CHARACTERS)?,8X,% [V} 0000t460
READ(5460) (RNAME{TI)},1%1,10) 00001480
60 FORMAT(10A4) 03001500
HRITE(6,411) 00001520
11 FOXMAT (1HOs "ENTER EXPANDED OESCRIPTION OF POLICY ANALYSIS®, 03301540
1 26Xs" 1% /011Xy * (12 LINES OF 72 CHARACTERS)®,34X, 1) 00001560
READ(S5961) ((DESCRPIIsJ)ol=1,18)9d51,12) 00001580
61 FURMAT(1844,/+18A44/,10(1844,/}) 00001600
WRITE(64300) 02001620
300 FORMAT(1Xys"ENTER NUMBER OF YEARS (MAX = 3) TO BE'4/41X, 00001640
1 YANALYZED AND THE YEARS (19XX)9) 00001660
READ(55%) NUMYRyYEARI YtAR2,YEAR3,PRC 00001680
YEARL=YEARL1-1973 00001700
YEAR2=YEAR2-1973 00001720
YEAR3=YEAR3~-19173 00001740
WRITE(Le12) 00001760
12 FORMAT(LIHO YENTER CUTOFF LEVEL DF INCOME FOR', 00001780
1* ACCESS ANALYSIS!) 00001830
READ{S,#) PRTCUT 00001820
READL2,305) (TUITNW(I,13), I=1,9) 00001840
305 FORMAT(9F7.0) 000018560
READL2,306) (FEDINS(1,13), I=1,9) 0000l 8380
306 FORMAT(5FL12.09/94F12.0) 00001900
READ(24306) (STAINS(1,13}, I=1,9) 00001920
READL24306) (LOCINS(I413}s 1=21,9) 00001940
READ(2,306) (PREINS(I413),1=1,9) 00001960
READ{(2,306) (FEDSA(I,13), 1=149) 00001980
READ(2,306) (STASA(I,13), I=1,9) 00002000
READ(2,306) (PRISA(I413),1=1,9) 00002320
READ{2+306) (FEDCUT(I,413), I=1,9) 00002040
READ{24306) {(STACUT(1413},y 1=1,9) 00002060
READ(29306) (PRICUT(E,13)41=1,9) 09002080
READ{2,306) FEOSTAL13), FEDLOCE13) 00002100
READI29306) (AVEC T(I,13),1=1,9) 00002129
D0 307 i=149 00002140
TPRCII)=0.0 00002160
CODE(l 1)=0 000021450
CODE(142)=D 00002200
CODELI,3)=0 000022290
D8 307 J4=1+13 030022490
TUITNAL D9 3)=TUITNA LT 13} LINFLAT (U +1)) 00002260
FEDINSI14J)=0.0 00002280
AXTUIT{T+41=0.9 032002309
STAINS(IsJ)=0.0 03002320
LICINS([4J)=0.0 00002340
PRIINS({I,3)=0.) 02002362
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INPT
FEDSA{1,J)=0.,0 00002380
STASA(14+4)=0,0 G0002400
PRISA(I43}=0,0 00002420
FEOCUT([,J)=0.0 03002449
STACUT{I,J)=0.0 00002450
PRICUTIT,J)=0.0 00002480
AVECST Lo J)=AVECSTLL I3 )% LINFLAT##{J+1)}} 00002500
307 CONTINUE 00002520
DD 308 1=1413 00002540
FEOSTA(1)=0.0 00002560
308 FEOLOC(I}=0.0 00002580
15 WRITE(6413) 00002600
13 FORMAT{LIX ) YENTER TUITION LEVELSY /s 1X, 00002620
1 YINSTITUTIONAL CATEGORY (1-9), PERCENT OF TUITIIN INCKEASE®, 00002640
2 /91Xy "GOING TQ STUDENT AT1D, YEARL (19XX),TUITION IN $S, YEAR2,', 00002560
3 /91Xy 'TUITIUN IN $S, YEAR3, TUITION IN $5¢) 00002689
159 00 100 I=146 00002700
100 IDATA(I)=1986 00002720
READIS,%) ICAT,DJUM,IDATA{L),1DATA(2),IDATAL3),IDATALSY], 0000270
1 IDATA(S),IDATA(S) 00002760
IFLICAT.LE.O) GO TO 14 00002780
DO 16 [=146,2 00002800
N=IFIXUIDATA(}))-1973 00002820
TPRCUICAT)I=FLOATIDUM]I/Z100.0 00002840
XXTUIT(ICAT,N)=FDATALL+1) 00002860
16 TULTNR([CAT 4 NI=IDATA(L+]1) 02002880
G0 TO 159 00002900
14 WRITE{6422) 00062920
22 FORMAT {1HOs "ENTER FEDERAL INSTITUTEONAL AID®y/,1X, 00002942
1 "INSTITUTIONAL CATEGORYs CODE {(O0=LUMP, 1=CAPITATION,',/, 00002960
2 1X,%2=PER STUNENT AIDED)}, YEAR 1, DOLLARS, YEAR 2, DOLLARS,! 00002980
3 o/+1Xe'YEAR 3, OOLLARS?') 00003000
149 DO 101 f=146 00003020
101 IDATA{1)=1986.,90 00003040
READ{Se%) [CAT Ky UIDATA(L)y1=1,6) 00003060
IF{ICATLLESO} GU TC 23 00003080
CODE(ICAT,1)=2K 00003100
00 24 I=146,42 00003120
N=[FIXUIDATA(1))~1973 00003140
24 FEOINS(ICAT,NI=IDATA{I+1) 00003163
GO TO 149 00003180
23 WRITE{6425) 00003200
25 FORMAT(LHO ' ENTER STATE INSTITUTIONAL ATLD%,/,1X, 00003220
1 "INSTITUTIONAL CATEGORY, CODE (0=LUMP, 1=CAPITATION,',/, 00003240
2 1X9*'2=PER STUDENT AIDED)s YEAR 1, DOLLARS, YEAR 24 DOLLARS,! 03003260
3 ¢/91X4"YEAR 34 DOLLARS') 00003280
239 DO 102 1=1+6 03003300
102 IDATA(1)=1986.0 02003320
READ(54%) ICAT K, (IDATAlITI)y1=1,6) 00003340
IF{ICAT.LELQ)} GO TO 26 00003360
CODE(ICAT,2)=K 00003380
DO 27 1=1,6,42 00003400
N=1FIX{IDATYALI))}-1973 00003420
27 STAINS{ICAT NI=1DATALL+)) 00003440
GO TO 239 00003460
26 WRITE(6,28) 00003480
28 FORMAT(LIHO, "ENTER LOCAL INSTITUTIONAL AIDY,/,1X, 00003500
1 YINSTITUTIONAL CATEGORYs CODE (0=LUMPy 1=CAPITATIDN,',/, 00003520
2 1X%y*2=PER STUDENT AIDED)}s YEAR 1y DOLLARS3y VIAR 24 DOLLARS,? 2200354u
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(Appendix F, continued)

269
103

30
29
36

299
401

18

17
19

179
4083

%l
40

32

a3

35
34

ERIC

Aruitoxt provided by Eic:

INPT

3 3/ 1Xa'YEAR 3, JULLARSY)

DO 103 1=1,6

IDATA(I)=1986.0

READ{Sy*) ICAT Ky{IDATALIL), I=1,6)

IF(ICAT.LELD) GO YD 29

CODELICATY,,3)=K

DO 30 I=1,6,42

N=IFIX{IDATA{I))-1973

LOCINSUICAT ¢ N)=10ATALI+])

GG TO 269

HRITE(Sy36)

FORMAT (LHQ, *ENTER FEDERAL STUDENT AID LEVELSY /41X,
L YYEAR (L9XX)y DOLLARS OF ALlD, INCOME CUTOFF LEVEL, ',
2 YINSTITUTIONAL CATEGORLES (UP TO 9 ENTRIES)!)

DO 407 I=1,9

IVC(1)=0

READ(S,#) 1YR, I104TA(L), IDATA(2)y (IVCUE)ol=1,9)
IFUIYRWLELO) GO TY 17

IYR=IYR-19173

N=0

N=N+1

H=IVCIN)

IF(M.LE.OQ) GO TO 299

FEDSA{My IYR)=LDATALL)

FEDCUTI{M, 1YR)=]DATALZ)

G0 TO 138

WRITE{b,19)

FORMAT(LHO,, YENTER STATE STUDENT AID LEVELS':/791X,

I 'YEAR (19XX)y OULLARS OF AID, [NCUME CUTGFF LEVEL, ',
2 YIMNSTITUTIOMNAL CATEGURIES (JP TO 9 ENTRIES)?)

DO 4C8 1=1,9

IvCti)=0

READ(Sy*) 1YR, IT0ATALL), IDATAL2), (IVC{I)+I=149}
IF{IYR.LELDQ) 5T TGO &)

IYR=IYR~-1973

N=0

N=N+]

M=[VCIN)

[FIMJLELO) GO YO LT79

STASA(M,IYR)=IDATA(L)

STACUT(M, IYR)=T0ATAL2}

GO 10 21

WRITEL6,40)

FORMAT (11404 "ENTER FEDERAL ASSISTANCE TO STATES',/,1X,
L'YEARYy FEDERAL $S, YCAR2, FEDERAL $S, YEAR3, FEDERAL $5')
READ(Se ¥} (IDATA(I)41=1,46)

IFUIRATALL)JLELD.O) GO TD 31

DO 32 I=146,42

M=IFIX{IDATA{1})-1973

FEDSTA(M)=[DATA((#+])

ARITE(5,33)

FORMAT{1H, YENTER FEDERAL ASSISTANZE TO LOCAL GNVERNMENTS?,
L7 9 1Xs "YEARL,FEDERAL $Sy YEARZ2,FcuUERAL $S, YEAR3ZLFEOERAL $5')
READIS,*) (1DATAL!),1=1,6)

IFUIDATA{L}.LEWL2.0) G TU 34

DD 35 1=146,2

M=I1FIX(IDATALL))-1973

FEOLAC{M)=TDATA(L+1)

WRITE(6,104)
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00003569
00003589
00003600
03203620
00003640
00003660
030036892
00003700
00003720
00303740
00003760
00003730
00003800
Q0003820
00003840
00003860
03003880
00003300
00003320
00003940
00003960
00003980
00004000
00004020
00004040
00004069
000040890
00004100
03004120
00004140
00004160
00304182
00004200
03004229
00004240
00004260
000042380
030434309
00004320
Ud0043%0
03004360
00004340
J30064400
00004420
000044%4%0
02004450
J0004480
00004500
0220452)
03304549
03004549
00004580
00004500
03004629
03004549
009004660
03204630
U3004700
039004720



(Appendix F, continued)

104

130

181

505
506
504

507

508

533

O

1

1

INPT

FORMATULHOLVENTER LIST OF TABLES TO BE PRINTED (1-11)
VIM OROER DESIRED')
READ(S, %) (IPAGII)41E=1420)

WRITE(6,130)

FORMATLLHO,, *THANK YUU FOR THE ENJUYABLE [NPUT - PLEASE ENTER?

/791X " YUUR
PEAD(5,181)
FORMAT (AG)

INITIALS FUR RUN IDENTIFICATION®)

INET

IF(RCALEQeL) GO TU 502

READ{ 14500 XNAME ) XESCRPyXUITNH,XEDINS ) XTAINS s XOCINS,
L XEDSA,XEOCUT¢XTASA,XTACUT  XEOSTA,XEOLOC,XEARLy XEARZ,
2 XEARD XRTCUT o XUMYR yXRIINS  XRISAyXRICUT yXVECST

3 XOJXe s XRCy XPRCy XPAG ¢ XERSNp XIMEy XATEy XN T
IF{RC3.,EQ.2} GU TO 503

00 504 [=1,9

TPRCLI)I=TPRC{ L) +XPRCLT)

05 5395 J=1,413

TUITNWUE g ) =XATUITOL 4 J) eXUTTNW(T ,J)
FEDINSOLyJ)=FEOINS{L J)+XEDINSII4J)
STAINS({T4J=STAINSUI JIXTAINS L.}

FEUSAU L J)=FEDSA(Il +J)+XEDSALIyJ)

FEDCUTUL J)=FEDCUTU Ly ) 4XEDCUTIL 4 J)
STASA(I(J}=STASA[[,J)+XTASA(I,J)
STACUTI143)=STACUTHI ,J)+XTACUT(I,4J)
PRIINS(1sJ}=PRIINSEI4J}+XRIINS(I,J)
PRISAUTJ)=PRISALL+J) +XRISA(L,J)
PRICUTUE,IDI=PRICUTLLyII+XRICUT(I )
AVECSTI1,)J)=AVECST(1,J)+XVECST(1,J)

CONTINUE

D0 506 K=1,3

CODE(LyK)=CNOECT,K) +XIDLL T ,4K)

CONTINUE

DC 507 I=1,13

FEOSTACL)=FEDSTA{I)+XEDSTA(I)
FEODLDC(I)=FEDLICC L)+ XEDLICLT)

00 S08 1=1,20

[PAGLL}=1PAGLI ) +XPAGLI)

YEARL=YEARL+XEARL

YEAR2=YEARZ +XFAR2

YEAR3=YEARI+XEAR3

PRTICUT=PRTIUTH+XATCUT

NUMYR=NUMYR FXUMYR

PRC=PRC+XRC

60 1O 502

o0 507 I=1,9

[FCTPROCI) CEQeO) TPRC(II=XPRC(I)

DO 510 J=1,13

TULTNW{T4J)=XUTITNW(IyJ]}

TF(XXTULT(L ) J) eNE«OJO) TUETNWIT 4 J)=XXTULT(,J)
FEAFEDINS(I¢J ) a€J4040) FEUINSCL o JI=XEOEINSUT I}
TFUSTAINS(I,J)eFEde0a0) STAINSEIZJ)=XTAINS(I,D)
IFUFEDSA{L,J)4EQ.040) FEOSALT,JI=XEDSA(L,J]}
IF{FEDCUTIT,J)4EQeQa0) FEDCUTIT,J)=XEDCUTII, I}
TFUSTASA(L 3J) EQ.G0U) STASA({L,J)=XTASA(I,J)
TF{STACUT{T4J)eFQa0e0) STACUTUL 3 J)=XTACUT( Ly J)
TFOPRIINSUT yJ}eEQa040) PREINSETLLJI=XRIINSIE, )
TF(PRISA{I ;JY.EQ.V0) PRISA(T,J)=XRISALL,J)
IF{PRICUT{I ¢J)eEQe040) PRICUTL 4 J)=XRICUTL!,J)
IFCAVECSTUI 4J)«€EQ.040) AVECSTUIJ)=XVECST{I1,J)

213

ERIC

Aruitoxt provided by Eic:

09004740
03004760
09004780
00004800
03004820
0000%8460
00004860
030044380
00004900
00004920
033034940
0000496)
03304782
03905000
009035020
20005940
90005060
00305030
02005100
00005120
00005140
02005160
03005130
03005200
03005220
00005240
20005260
03605280
00005300
03005320
03005340
00005360
020.5330
03005400
00305420
330054490
00005450
03005480
03305520
00005520
00005540
23005539
J0005580
03005600
00005620
00005640
00005560
02005530
20005700
020057129
00005740
00005760
33005780
00005800
02005820
05305840
20005860
03005889
00005930
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INPT

510 CONT INUE 00005920
00 511 K=1,3 00005940

511 IFCCODE(L4X}.€EQe0) CODE(IyK)=XODE(],K) 00005960
509 CONT INUE 00005980
00 512 I=1,13 00006000
IF(FEDSTA(L)EQqUeO) FEDSTA{I)=XEOSTA(L) 00006020
IF(FEDLOC(E).EQ.0.0) FEDLOC(I)=XEDLOC(U) 00006040

512 CONTINUE 00005060
00 513 I=1,20 00006080
IFCIPAGIT)LEQLO) IPAG(I)=XPAG(I) 00006100

513 CONTINUE 03006120
LF{YEAR1.EQ.0} YEAR1=XEARL 03006140
IF{YEARLEQeU) YEAR2sXEAR2 00006169
IF{YEARH.EQ.O0) YEARI=XEAR3 00006180
IF(FRTCUT.EQe040) PRTCUT=XRTCUT 00006200
IFINUMYR.EQaQ) NUMYR=XUMYR 00006220
IF{PRC.EQ.0) PRC=XRC 00006240

502 RENWIND 1 00006260
WRITE{1450) RNAME )DESCRPTUITNWsFEDINS,STAINS,LOCINS, 00006280

1 FEDSA,FEOCUTySTASAsSTACUT,FEDSTA,FEDLOC,)YEARL,YEAR2,YEARS, 02006300

2 PRTCUT NUMYR,PRIINSyPRISASPRICUT4AVECST CODE,PRC,TPRC, 00006320

3 IPAG,VERSNTIME,DATE, INIT 00006340

50 FORMAT (10A4 /9120 18A%9/)4192(5F15.007)92F15.0474316, 00006350
1 F10.09161/993(5F15.04/)¢3F15.00/928124/¢9F8439/920134/4F%e1,5A4) 00006380
WRITE(64303) 00006400

303 FORHATULIXs70('=%)}y/9s1Xy 'THE INPUT STAGE OF THIS!, 03006420
1 ' ANALYSIS §S NOW COMPLETE!) 00006440

sYop 00006450

END 02006480

214




(Appendix F, continued)

MDL

IHPLICIT INTEGER({A-Z) 00000220
DIMENSION PRIINSU9:13) 4PRISA(I+13)4PRICUTI{9,13) JAVECST{9,13) 00000040
DIMENSLON RNAME(10), DESCRP(18,12), TUITNW(9s13), FEDSTA(13}, 00000060
LFEDLOCU13), FEDSA(9,13)y FEDCUT(9,13), STASA{9,13}, STACUT(9,13), 0O0D000S8O
2FEDINS(9y13)y STAINS(Y9,13), LOCINS(9,13), ENFURC(9,13), 00000100
BINDIST{3y11)y TUITEXIQ)y NETPR(9), PRESP(9:9+11)s ENDINCIL1), 00000120
4MIDINCCL1)y ENRLLL(9,13,11), TUITNI9,13)}, NETPRCL9,13}, 00000140
STUITCHII, 13}y NAPI(9913411)y JCVID)2KCVI9) s IPAGL20) 0200016)
OIMENSIGON SA(9,)13411)ENASA{9,13,11),5AP(9,13,11),P0RT{9,13) 00000180
DIMENSIUN TARL(7,3),TAB2(18,6)+TAB3(13,6),TABSG(1),56), 03000200
1TAB5(1146))TAB6(5,3)sTABT(19,5,3),TABB(10,5,3), 02000220
2TAB9(1045+3)9SAT(9913411)+CO0E(9,3)2TABIO(3493)FAIU(3),SAID(3) 00000240
DIMENSIUN XFEDIN(9) yXSTAIN(9) y XLOCINID) yXPRI IN(S), 020002580

1 INDUCE(92433)yTNREVI9)4TPRCIQ)yTIME(2) ,0ATE(2),£X0D(3) 00000280

REAL XFEDINgXSTAIN XLOCINeXPRIIN,INOUCE,FACTOR,POIRT 00000300

REAL PRIINS,PRISA4PRICUT AVELST,SAP,SAT,TABLO 03000320

REAL RNAME, DESCRP, TUITNW, FEDINS, STAINS, LOCINS, FEDSA, 00000340
LFEOCUT, STASA, STACUT, FEOSTA, FEDLOC, INFLAT, ENFORC, INDIST, 02000360
2TUITEXs NETPX, PRESP) ENDINC, ENROLL, TUITN, NETPRC, TUITZH, 02000330
3ENAPL, MIOINC, ALPHA, BETA, DELTA, FSAP, $SAPs FSA, SSA, D, TERM 00000400

REAL PRYCUTyTABGy TABS ) SUMA »SUMB yCNTTQTCST,TOTREY , TOTAL 00000420

REAL SA.ENASAyTABL,TAB2,TABDUM, TABOMA, TAB3,TNREV, TPRE 00000440

REAL TAQBG6,TAB7,TAB3yTABYAIDCUT,VERSN,INIT 00000460

REAL FATD,SAID 0000048
AIOCUT=7500.0 0060050
WRITE(6,4587) 02000520

C PROGRAM [DENTIFIELR ADDED JF 11712713 03000535
9817 FORMATL// 41Xy *NCFPO3 | EXECUTION OF MDLL.FORT BEGINNING') 03000540
SUMB=500.0 000005560
READ(3,9) INFLAY 03000589

9 FORMAT{F10.3) 00000600
READ{3,10) ((ENFURC(ILoJ)yd=1912ty I=1,49) 03000620

10 FORMAT(6F10.09/306F10.0) 00000640
00 900 1=1,9 00000662

900 ENFORCUTp13)1=ENFORCI{TI4+12) #INFLAT 03000532
READ(3,11) ((INDISTUI Jd)e J=1lpll)y 1=1,9) 00000700

11 FORMAT(6F10414/795F10.1) 00000720
READ(3,12)(TUITEX(T),1=1,9) 03000740

12 FGRMAT{4F8.0,5FT7,.0) 00000760
READ(3,412) (NETPR(1),1=1,9) 02000780
READ(3,13) ((PRESPL14Js7)¢d=1,9),1=21,9) 00000300

13 FORMAT{9FT.4) 00000820
READU3,13) ({PRESPII,ds9)2d=149),1=1,9) 00000840
READ(3,413) ((PRESPUIWIWILI 4 U=149),1=1,9]) 00000860
READ(3,17) (ENDINC(I)yl=1411) 00000830

17 FORMAT(11F6.0) 00000900

READ{1 4SO (ANAMEC 11}y 1121910} LUDESCRP(I3,12),13=1,18)412=1,12}, 00000920
LOCTULTNW(L4915) 914=199) 9 15=1413) 4 L(FEDINS{I16+57)y16=1,9),17=1,13},00000940

2I(STAINS(I8y19)118=159)419=1413),({LOCINS{ILOyI11),110=1,9), 00000960
3111=1,13) 4y (L (FEODSA{1129113),112=1,9),0113=1,13),{(FEDCUT(I14,115), 00000980
4114=109) 91150003}y LUSTASAULILOI1T7)5016=1,9)4117=1,13), 00001000
S5C(STACUTUILB119)51185149)4119=1,13),1FEDSTA(IZ20)4120=1,13), 23001020
SIFEDLOC(E21)+020=1413)4YEARL,YEARZy YEAR3JPRTCUT ,NUNYR 00001040
ToUPRIINSU122¢123)9122=199)2123=1413),((PRISA(]I24, 00001060
8125)9124=199)9125=1413)p 0 (PRICUT(I264127),126=1,9), 00001080
3127=1413) y (L (AVECST(128+129)4128=1,9)4129=1,13) 00001100
L +(CCODEL{1309131)4130=149)4131=1,3),PRCoITPRCI132},132=1,9%) 33001120
2 sUIPAGUIED3)4135=1420) VERSWTIME.OATE, INLT 00001140
50 FORMATU10A%4/412013A4,4/)9192(5F15.04/),2F15.0+74316,F10.0, 920011690
215




(Appendix F, continued) MDI

1 E64/993(5F15404/7)93F15.047428129719F8.397420134/4FA.145A%) 00001180

00 40 [=1,9 03001200

D0 40 J=1,9 000012290

00 136 Nl=1,47 00001240

136 PRESP(L 2 J NL)}==PRESP({43471/1000.0 00001260
DO 137 N2=3,9 00001280

137 PRESPUL 4 JeN2)==-PRESP(14J,9)/1000.0 03001300
D0 138 N3=10,11 00001320

138 PRESPUI 4JyN3)==PRESP(14J411)71000.0 00001340
40 CONTINUE 00001360
00 14 I=1,9 00001380
TNREV(E)}=0.,0 00001400

00 14 J=1,13 0d0001&20

D0 14 K=1,11 00001440
SA(L,J,4K)=0.0 03001460
SAPLI+1J,4X)=0.0 00001480
SAT(I,J,K1=20.0 00001500
ENASALL,3,4K)=0.0 00001520
ENAPI{1,J4K)=0.0 03001540
ENROLL(19JoK)=ENFORC{T, JI*XINDIST(1,K)/100.0 00001560

14 CONTINUE 00001589
o WRITE{6,109) {PRESP(3,I),1=1,11) 00001600
Cl09 FORMAT(1X,6E1004/41X46E10.0) 00001620
c WRITE(64100F (ENROLL(3s141), [=1,11) 00001640
100 FORMAT(1X, 6F100+/410X,5F10.0) 00001660
00 15 I=1,9 00001680

00 15 J=1,13 00001700
TUITNULpJ)=TUITEXC I { INFLAT*%(J+1) ) 00001720
NETPRCLL 9 J)=NETPR{IISUINFLATS®*{J¢]1)) 00001740
TUITCHU T )=TUITNWUT 4 J)-TUITN( T4 J) 00001762
TFITUITCHIT9J) el Tele0eANDTUITCH(T1+J)oGTo=-140} TUITCH(I,J)}=2.0 03001730

15 CUNTINUE 00001800
00 18 1=2,10 00001820
MIOINCCI) =CCENDINCCTI)~ENDINCEI-1))/2.0)+ENDINCLI-1) 00001840

18 MIDINC{I}=MIDINC{I}+SUMB 02001860
00 60 1=1,7 00001880

00 60 J=1,3 00001900

60 TAB1(1,J)=0.0 000019290
00 63 [=1,18 00001940

00 63 J=1,6 00001960
TAB3(1,J)=0.0 00001980

63 TAB2(1,J}=0.0 00002000
00 67 1=1,11 00002020

00 67 J=1,6 00002040
TAB5(1,J)=0.0 00002060

61 TAB4(1,J)=0.0 00002080
buU 30 I=1,5 030021090

DG 90 J=1,3 00002120
TAB6LI,J)=0.0 00002140

DO 90 K=1,410 00002160
TABT{K41,J)=0.0 000902180
TABB({Ks1,.0)=049 03002200
TAB9(Ky14J)=0.0 02002220

90 CUNTINUE 00002240
G 501 [=1,3 00002260
FKNOL1)=0.0 03002280

DO 501 J=1:34 02002300

501 TABLO(J,1)=0.0 23002320
MIOINC(1)=MIDINC(2} 00002340
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(Appendix ¥ -ontiried) MDL

6904

41

22

21

19

149
23

25

131

16

ERIC

Aruitoxt provided by Eic:

ML D 1=ENDINC(101 %249

MIOL (1)=MIDINC(1)+SUMA

MIDIHWCALL}=MICINCILL) ¢SUNB

IYEAR=Q

FACTUR=),D

INITIALIZING FAID AND SAID FUR CASE WHERE ONLY 1 QR 2 YEARS RUN
PROCESSEDy CHANGE MADE 11713772 JF

DO 6904 | = 1
FAIOLT) = 0.0
SAID(E) = 0.0
CONT INUE

DO 20 1YR=1,13

IFLIYREQOYEARLY GO TO &1

IFUIYRJEQ.YEAR2) GU TN 4)

[FUIYRLEQeYEARS3) GU TOD 41

GO T 20

IC=0

IYEAR=[YCARH]

FAIO(IYEAR)=040

SATO{IYEAR)=040

1741

N=(

N= 4+ 1
TF(FEOCUTINGIYR) 5T e0e0eORSTACUTINGIYR) ¢GT4d0)
160 TO 21

IF{N.GELT) GO TD 23

G0 TO 22

VO 19 I=1,411
IF(FEDCUTINSIYR) s GEe ENDINCEI} eURSSTACUT{N, IYR) &
L1GELENDINC(T)) LC=1C+1

CONT INUE

TF{FEUCUTINGIYR)JEQENDINCIIC) ORSSTACUTIN,IYR) «
1 EQCENDINC{IC)) Su TO 23
TF(FEDCUTING IYR) ¢F)e0a0) SUMA=STACUTI(N, IYR)
TFOSTACUTIN,IYR) aEQeDs0) SUMA=FENCUTIN, IYR)
FACTUR={(SUMA~ENDINCIIC))/CENDINCCICH+L}~ENDINCLIC))
0O 140 [=1,9

IC1=1C+1

00 140 K=1,11

ENROLL {1 IYP4KY=ENFORCLISZIYR)XINDISTI1,X)710040
TF{KJEG.IC) ENRGLLITIZIYRyKI=ENFURC({I4IYR}/Z100.0
1 #UINDISTUI4ICI+(FACTORKINDISTIL,IC1)))
IFIKedQeECLlT ENAQLLIT o IYRyKI=ENFURC(I,IYR)/10040
1 #0(1,0-FACTUR)*INDIST{I,IC1))

CONT INUE

DO 25 =149

KCV(T1}=0

NI 2SS ED

00 16 1=1,9

DO 16 XK=1411

SUMA=D,9

DO 131 N=1,49

SUMA=SUMA+{PRESPLT yN,K)®TUTTIHIN, 1YR))

EMAPT (L, IYRyK)I=( 1. U~SUMAYSENROLL(I, 1YRK)

ENASAC T IVYRyK)=tNAPI(]41YR4K)

CONT INUE

FIC=1C

SIC=IC

'3
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00002360
00002380
00002490
00002420
00002440
00002442
00002444
00002446
02002448
00002450
03002452
00002454
00002460
000024890
00002500
00002520
00002540
000025690
02002580
000025630
0112620
03002640
03002569
000026380
03002700
02302720
20002740
00002760
0900021730
00002800
00002820
20002349
0uo02860
03002880
30002900
00002920
03002940
00002960
000029¢€0
93003220
00003020
00003049
00003060
000030890
03003100
V0003120
03003140
03003160
33003180
00003200
02003229
00003240
00003260
02003280
00003300
02003320
00003349
03003369
03003389



(Appendix F, continued) MDL

IFLIC.GT.0) ALOCUT=ENDINCLIC) 00003400

00 26 [=1,49 00003420
FE(FEOCUTI Iy LYR).0GTL0.0) JCVITd=1 00003440
TECFEDCUT(T 2 IYR)LGT.040) FAIDIIYEAR)=FEDCUT(T,1YR) 00003460
IFVSTACUTULwIYR) 6T, 0.0) KCV(T)=1 00003482
IFASTACUT{ T+ 1YR}(GTW0e0) SAID(IYFAR)=STACUT(1,41YR) 00003500

26 CUNTINUE 00003520
[F(PRCJEQe1) WRITELO,106) 1,0 MIDINC JENDINC 00003540

106 FORMAT(L1X»10164/)1X9Ll1F5.04/91XsilF6.0) 00003550
DO 104 J=1,9 03003580
{FITUITCHLJ, [YR),LEL0.0) GU TO 104 020035230
ALPHA=0,0 00003620
BETA=0,0 02003640
DELTA=0,0 03903560

DO 27 I=1,IC 00003689
SUMA=0.0 20003700

DO 132 N=1,9 00003720

132 SUMA=SUMAS (PRESP(J Ny [)*TUITNWIN, IYR)) 00003740
ALPHAZALPHA+ (ENAPT(J, 1 YRy [ &SUMASTULTNWL S, 1YR) 00003760

1 Z{HMIDINCLI)®*%2)) 00003780
BETA=BETA# [ {{ENAPLUJrIYR2IDETUITAWLIZIYR) I-LTUITCHE 00003300

1 Jo IYRI®ENAPIL(JaIYRy 1) *SUMA)) /HRIDINC(I)) 03003820
OELTA=DELTA+{TUITCH{ Iy IYR)*ENAPLLJs IYR,1}) 00003840

27 CONTINUE 00003860
IF{PRCLEQLL) WRITE(6,901) (TUETCHIL,1YR) ,1=1,9) 00003880

901  FORMATLLX,'TUITCH' 4/ 41X,9F7.0) 00003%)0
c WRITE{6,902) DELTA 00003920
€902 FOKRMAT{1X,"DELTA!;5X4€E12.3) 00003940
ICl=1C+} 00003960

D0 28 I=1Cl,1T 00003980
DELTA=DELTA#(TUITCH(J, IYRISENAPT(J, IYR, 1)) 00004009

28 CUNTINUE 00004020
TNREV(J)I=DELTA 00304040

NF=0Q 00004060

NS§=0 00004080
DELTA=~DELTA*TPRC(J) 00004100
TERM=(BETA¥¢2)~ (4. 0%ALPHA * DELTA) a3004120

D=0.0 00004140
1F(ALPHALEQ.0.0) GU TO 105 05004160
D=(-BETA#SQRT(TERM))/(2.0%ALPHA) 00004180

€ 105 WRITE{6,101) ALP:AA, BETA, DELTA, O 03004200
Cl0l FORMATISX,4ELD.3) 03006220
105 D0 49 I1=1,IC 00004249
SA{Je YR, [)=0%TUITNW{J,IYR)/MIDINC( 1) 02004260

49 CONTINUE 00004280
c WRITE(H5,100) (SACJ,IYR,I},0=1,11) 00004300
104 CONTINUE 00004323
TA8DUM=0.0 00004340

DO 51 1=1,9 00004360

00 51 J4=1,1C 00004380
SUMA=0.0 00004400

D0 133 N=1,9 00004420

133 SUMA=SUMA#{PRESP(IsNyJ)*SAIN,TYR,J}) 03004440
ENASALT 3 IYReJ)=ENAPILE 4 IYR,'IE{1.0+SUMA) 00004460

51 CONTINUE 00004480
[F(PRC.EQel) WRITE(6,100) (ENRULLIIyIYR 1) yI=1,9) 02004500
[F(PRCEQLL) ARITE(H,100) (ENAPI(L+IYRy1)y1=1,9) 00004520

00 103 I=1,+9 03004540

00 103 J=1,7 03004550

218




{Appendix F, continued)

103
¢
cl02

32

310

134

8l
80

c85
85

MDL

TABDUM=TABOUME(SACT )1 YR, J)CENASALT 4 IYR,J)})

WRITE(6,102) TABOUM
FORMAT(1Xy *TOTAL STUDENT AID',/¢1%X,5F12.0)
FELPRCJEQJL) WRITEL6,100) (ENASACL4IYR 1) ,o021,9)
ALPHA=0.0
BETA=0.0
DELTA = 0,0
FSAP=0,0
SSAP=0.0
00 32 N=1,9
TF{FEDCUTIN, IYR)4GT.0.0) NF=NF+1
[F(FEDOCUT(NyIYR) «GTo0.0) FSAP=FEDSA(NsIYR)
IF(STACUT{NsIYR)GT.040) NS=NS+1
IF{STACUT(Ny IYR}4GT40.0} SSAP=STASA(N, IYR)
CONTINUE
FSA=0.0
SSA=0.0
IFINFoEQe9) FSA=FEDSALY41YR)

IFINS.EQe9) SSA=STASA(1,IYR)
TFINFJEQe9) FSAP=0.0
SUMA=FSA+FSAP

SUMB=SSA+SSAP

DO 400 MM=],2

DO 310 I=1,9

DD 310 J=1,13

00 310 K=14l1

SAPI1,J+K)=0.0

Ms=1

IF(””.EQDI.ANO.SUHA.LT.0.0) 4S5=2
lF(HM-EQOZ.AND.SU”B.LT.0.0, MS=2
ALPHA=0.0

BETA=0.0

IF{IC.EQ.0) GU 79 80

DU 81 I=1,1IC
00 81 J=1,9
IF(MN.EQe1ANDJCV{J)«EQ.D) GO TO 81
TF{MN EQ.2.AND.KCVI(J)EQ.0) GO TO 81
TABDUM=TUITNNW{ Jy[YR}

TFCTUITANUJSIYR) eEQa0+0) TUITNA(Jo [YRI=TUITIN(JIYR)
SUMA=0,40

D0 134 N=1,9

SUMA=SUMAH(PRESP (U, N+ 1) #TUT TNWIN, 1YRY)
ALPHA=ALPHA+(ENAPL(J, IYR, 1 )*SUMA*

1 TUITNWIJ,IYR)/IMIDINC(])s®2))
BETA=BETA+{ENASALJ,IYRyI)STUITNW(J,IYR)/MIDINC(I))
IF(TABDUMCEQ.040) TUITNW(JsIYR)I=0.0
CONTINUE
DELTA=-FSAP~FSA
IF{MM.EQ.2) DELTA=-SSAP-SSA
fF(MS.EWe2} DELTA=-DELTA
TERM=(BETA%#2)-{ 4., 0%ALPHA®DELTA)

0‘0.0

IF(ALPHALEQ.0.0) GO TO 85
O={-BETA+SQRTITERM) )}/ (2. 0%ALPHA)
IF{HS.EQ.2) D==D

WRITE(65101) ALPHA,BETA,DELTA,D
00 82 1=149

00 82 J=1.1C

218

00004580
030045600
00004620
00004540
00004660
3004680
03004730
00004720
00004740
03004760
00004780
83004800
00004820
00004840
00004860
00004880
00004900
03004920
00004940
00004960
00004982
00005000
00005020
00005040
00005042
00005044
00005046
00005048
Q0005060
00005080
00005100
00005129
00005140
00005160
00005180
00005200
03005220
03005242
00005260
00005280
03005300
03005320
33005349
00005360
G000538¢
00005400
00005420
00005440
0200545¢C
00005480
30005500
03005520
00005540
03005560
03005580
00005600
03005629
00005640
00005660



(Appendix F, continued)

¥4

998

135
83

84

400

401

500

61

O

ERIC

Aruitoxt provided by Eic:

MDL

IF{MM.EQel s ANDGJCY(I) cEQ.O) GO TO 82

TFIMM EQe 2 ANDJKCY(I) L EQa0) GO TO 82
TABDUM=TUITNW{I,1YR)

[TF(TULTNW(TL s IYR}.EQe0e0) TUITNH{L4IYR)=TUITN{L,1YR)
SAPLIL s YRy J)=DSTULITNWILy1YR)/HIDINC L)
TFITABOUMGEQ.D0) TUITNR(IT,IYRY=0,0

CUNTLINUE

IF{PRC.EQel) WRITE(6,993) MM, MS,JCV KLY ALPHA,BETA,DELTA,D
FORMAT{IX P TEST®, 215,/41Xs18134/+41X,4F15.3)
WRITE(5,100) (SAP(3,1YR41),I=21,11)

00 83 [=1,9

00 83 J=1.1C

SUMA=03.9

DO 135 N=1,9
SUMA=SUMA+{PRESP{I 4Ny JI*SAP(N,IYRy J))

ENASA(T yIYR, J)=ENASACL 4 IYR,J)®(140+SUNA)

CONT INUE

{FIPRC.EQaL) WRITE(64100) (ENASALI,IVR,1}el=149)
TABOUM=0.0

00 89 [=1,9

DO B84 J=1,1C

SATUI e IYRyJ)=SATLIHIYRyJI+SAP{I,IYRyJ)
TABDUM=TABDUMS (SAP({1+ IYR4J)*#ENASA(T,IYR4J))
WRITE(69102) TABDUM FSAPFSAP4SSA,SSAP

CONTINUE

00 401 1=1,9
SUMA={FACYOR®INDIST{IyIC+1))/CINDIST{ I,IC)+(FACTOR®
1 INDISTUE,IC#+1)})

D0 401 J=1,13

SUMB=ENASA(I,J,1C)

ENASA{[4Jy IC)=(1.0-SUMA)*SUMB

ENASAUL,J, IC+1)=ENASA( T4 J, ICH+1)+{SUMA®SUMB)
PORT(IsJ)=SUMASRSUMB

SUMB=ENROLL{[,J,1C)

ENROLL (I J2IC)=(1.0-"SUMA) *SUMB

ENRULLCT o2 ICHL)=ENROLL{L1yJy ICHL )+ [SUHARSUMB)

D0 401 K=1,11 ’

SATUL ¢ JoK)=SATUL yJsK)+SA(I4JeK}
TABLULyIYEAR)}=FSA+FSAP

TABL{Z2, IYEAR)=SSA+SSAP

SUMA=0,0

SUMB=0.0

NF=2

NS=2

D0 61 1=1,9

IFICODE(T 12 1.EQs2) NS=3
TABLU3,IYEAR)I=TASLI{3+1YEAR)+FEDINS{I,IYR)

TA31 (4, IYEAR)=TABL1 (4, IYEAR)+STAINS{I,[YR)
IF{CUDE(T,1).E%40) GO TO 500
IF(FEDINS{I»IYR)eGTe0eD) SUMA=SUMA+1.0
IFICUODE{1,2)4€EQ.0) GO 10 61
IFUSTAINSUE9IYR)eGTe0e0) SUMB=SUMB+1.0

CONT INUE

IF{SUMA.GT«0.0) TABLU(3,IYEAR)=TASL(3,IYEAR)/SUMA
IF(SUMNeGTL0.0) TABLLA4IYEAR)I=TABL (G, 1YEAR)/SUNB
IF{TABL(3)1)+EQ.040) GO TGO 506

FKOD(1)=1

IF{SUMA.GT.0.0} FKOD(1)=NF

02005680
00005700
00005720
00005740
02005762
03005780
20005800
00005820
02005840
00005860
03005880
00005900
000059560
00005980
00005200
00006020
00006040
00006060
00006080
00006100
03006120
00006140
03006160
03006180
03006200
00006220
03306240
00006250
00006280
03006300
03006320
00006340
03006360
02206380
00006400
03006420
03006440
00006460
00006480
00006530
00006520
00006540
00306552
00006580
03006600
00006620
00006640
00006560
00006680
00006700
033396720
00006740
00006760
03006780
03006800
02006820
0000%840
02006462

30006882



(Appendix F, continued)

504

505

350

c62

65

6%

c66

141

63

63

C
c70

MOL
IF(TABL(4,1).,EQ.0.0) GO TO 505
FKOD{2)=1
IFISUMB.GT.0.0) FKUD(I)=NS
CONTINUE
SUMA=0,0
SUMB=0.0

00 350 (=1,4

00 350 J=i,11l

SUMA=SUMA+ENASA(I, [YR,JI
SUMBaSUMB+(TUITNHI I, [YR)®ENASA(IZIYR,J))
CONTINUE

TABI(5, 1 YEAR}=SUMB/SUMA

TABL(6, IYEAR)=FEDSTA(IYR)}
TABL{Z,IYEAR)SFEDLOC{TYR)

WRITE(H,62) (TABL(I,IYEAR) I=1,47)
FORMAT(Z2Xy *TABL? 2/ 2 T{1XeF104047))

D0 64 1=1,9

TABDUM=0Q,0

TABDMA=0,0

D0 65 Jd=],11

TAB2{1 )1 YEAR®3)}=TABZ2( 1, IYEAR#3)+ENASA(I,IYR,J)
TABZ2{ I 2 IYEAR)=TABZ(IyIYEARJ+ENROLL(IL»IYRyJ}
IFC(ENODINC(J)«GT,PRTCUT) GD TOD 65
TABOUM=TABDUM*ENASALL y1YRJ)
TASOMA=TABDOMA+ENROLLLTL,IYR, J)

CONTINUE

TABZLI1+729 IYEAR+3}=(TABOUM/TAB2{I,1YEAR+3})#100.0
TAB2(I+9,1YEAR)=(TABDUMA/TAB2( 1, 1YEAR))I%100.0
CONTINUE

HWRITE(OH+66) (TAB2(1,IYEAR),TAB2({I,IYEAR+3),I=1,18})
FORMAT(2X,'TAB2' 9/ 418{1Xs2F10.0.7))

DO 68 1=1,9

TAIIMA=0,0

TABOUM=U,.0

TAB3(I1,{YEAR)=TUITN(I,1YR)

TAAZ(I, IYEAR43)=TUITNW( L, YR}
TAB3([+9,IYEAR)=NETPRC(1,1YR)

IC1=1C+1

DD 69 J=1,11

TA3DMA=TABOMA+ENASA(IJYRyYJ)

IF(JLEUQeiCLl) GO TO 141
TABOUM=TABDUM+{ (TUITCH(T s IYRI4NETPRC( T2 EYRI-SAT(IZIYR,J))*
LENASACISIYR,J))

GO T0 64
TABOUM=TABOUM+ (I TUITCHIE s LYR) eNETPRC (s LYR)
L =SAT(T1lYRJII*RLENASALLyIYR,J)~PORTLI,ZIYR)))
TABDUM=TABOUME((TUITCHLT, IYR)4NETPRCUI,IYR)~SAT
1 (L 1YRLICII*PORTLL,IYR))

CONTINVE

TAB3(1+9,IYEAR+3)=TABDUM/TABDMA

CONTINUE

WRITE(6,70) (TABI({[,IYEAR]) TAB3{ I, IYEAR+3)},1=]1,18)
FURMAT(2X 4" TAB3'y/418(2FL040,/7):

00 764 1=1,11

TABS( 14 [YEAR}=ENROLL(9,41YR,1)

TAGALI I YEAR+3) =ENASA(9,1YR,I)

DO 74 J=1,3

TAB4 (1) TYEAR)=TABG(1, IYEARD+ENROLL{JoIYR, 1)+

I SEOROLLLU+4,IYRY )
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00006900
00006920
00006940
00006960
00006980
00007000
00007020
00007040
00007060
00007080
03007100
03007120
00007140
00007160
00007180
00007200
00007220
00007240
00007260
00007280
03007300
00007320
00007340
00007350
00007380
00007400
00007420
00007440
00007460
00007480
00007500
00007520
00007540
00007560
020007580
00007600
00007620
03007640
00007660
03007680
00007720
00007720
00007740
00007760
0000778v
00007800
00007820
00007840
03007850
02007880
00007900
00007920
00007940
000079690
00007980
090080060
00008020
00008040
00008060



(Appendix F, continued)

MDL
TASA (I o IYEARP3)=TABAL 1) IYEAR®I)HENASA{IWIYR, [} ¢ 00008080
1 ENASALJ#+4, IYR, 1) 03008100
74 CUONTENUE 00008120
C WRITE(G75) (TABA{1,1YEARY +TABGLIL,IYEAR#3)y1=1,11) 00008140
c1s FURMAT{2Xs YTABSLY 1 /9110 1X,2F10.04/)) 00008160
DO 78 1=1y11 00008180
SUMA=0Q.9 00008200
SUMB=0,0 02008220
CNT=0.9 00008240
1ci=1C+1 00008260
00 79 J4=149 03008280
SUMB=SUMBH(TUITCHIJ, IYRYSENASALIIYR, 1)) 00008300
CNT=CNTH+ENASALUyIYR,I) 03008320
IF(L1.EQ.ICL) GO TU 142 000083%0
SUMA=SUMA(SAT(J, [YRy L} $ENASALJ, IV¥R, 1)} 00008360
GO T0 79 ‘ 03008380
142 SUMA=SUMAL (SAT(J, TYRy L)*®(ENASALJI, IYR, 1) 00008500
1 ~PORT{JyIYRI)) 00008420
SUMA=SUMA(SAT(Js IYRyICI#PORTIJ, LYR)) 03308440
79 CONTINUE 00008460
TABS( 1y IYEAK)=SUMA/CNT 02008480
TABS({ 1, IYEAR+3}=SUMB/CNT 03008530
78 CONTINUE 00008520
c NRITELE,73) (TABS(I,IYEAR) yTABSI1,1YEAR+I)yI=1,11) 03208540
C73 FURMAT (2X ' TAS5 "y /9110 1X42F10.0,/)) 00008569
REWIND 2 03008580
READ(2,305) (XFEDIN(I) 12199} {XSTAINITIAY,]A=1,9), 00008600
1 (XLOCINCIB)»13=1,9)9 {XPRIINCUIC),1C=1,9) 00008620
305 FORMATULK )/ +4(5F12404/24F12.047)} 00008640
DO 92 I=1,9 00008560
SUMA=0,0 00008680
DN 94 J=1.11 000081700
94 SUMA=SUMA+ENASA(TIYR, ) 0d00872)
1F(CUDE(L,1).EQ.0) GO T 93 00008740
SUMB=0.0 00008760
DU 95 J=1:+IC 00008740
95 SUMB=SUMB+ENASA(T,1YR,J) 00008800
SUMB=SUMB+LFACTOR*ENASALT IYR,FICHL)) 00003820
IF(CODE(Ts1 )eEYal) FEDINSUL,IYR)=SUMARFEDINSLIE, 1YR) 00008840
LFLCB0ECTI ot da2} FEDINSUI, 1YRI=SUMBRFEOINSC I, IYR) 00098860
93 IF{CODE(Ly2).52.0) GO TOQ 96 00008889
SUMB=12.,2 00003900
DO 97 J=1,51C 06008920
97 SUMB=SUMB+ENASALT YR, J} 000089490
SUMB=SUMB¢(FACTUIRENASA(L, JYR,SIC+1)) 00008960
[FICODECT2).FQa1) STAINS{T,1YR)=SUMA®STAINSII,1YR) 00003980
TF{CUDE(Ty2)E242) STAINS(I,LYR)=SUMBXSTAINS(T,iYR) 03009200
936 IFICODE(T,3).E0.0) GO TO 92 00009020
SUMB=0.0 V0009V40
DO 98 J=1,S1C 000092360
98 SUMB=SUMBHENASALLI1YR,I) 00009080
SUMB=SUMB#(FACTUR*ENASA(L EYR,SICH]L)) 03009100
IF(CODE(I 13 )eEQal) LOCINS(L,IYR)=SUMA*LOCEINS(T,1YR) 00909120
IFICUDE(T93)eE2:2) LOCINSUE,1YR)=SUMBELOCINSET,IYR]) 03009140
92 CONTINuUE 035009160
00 125 1=1,9 02009180
TOICST=0.0 00909200
TOTREV=TNREV(I)#{1,0-TPRCL 1)) 03009229
07 126 J=1,11 03009240

222




(Appendix F, continued)

MDL

TOTCST=TUTCSTH(AVECSTU L, LYRY®(ENASA(L, LYR, J) 00009260

1 -ENRULLITsIYRJ))) 00009280
TOTREV=TOTREVH{TUITNW( I, IYR)®(ENASALL,IYR,J) 02009300

1 —ENROLL (I, IYR,J))) 00009320

126  CONTINUE 03009340
TOTAL=XFEDINCI)#XSTAINCI)#XLOCINCEY #XPREIINGL) 00009360
INDUCEC 4Ly [YEARI=(TOTCST-TOTREVIS{XFEOIN(I)/ZTUTAL) 09009380
INDUCE([42s IYGARI={TOTCST-TOTREV)I*®(XSTAIN([)/TOTAL) 00009400
INDUCE(T 339 LYEARD=(TOTCST-TOYREV)I*(XLOCIN( I}/ TOTAL) 03009420
INDUCE( 1,4, IYEAR)=({TOTCST-TOTREVI®{XPRIIN{I)}/TOTAL) 00009440

125 CONTIRUE 00009450
C RRITE(6412T7) {UINDUCECTL)JyIYEARD 9d=1,4)40=1,9) 00009480
Cl27 FUORMAT{2X,s*INDUCED FINANCIAL EFFECTS'4/,9(1X, 00009500
C 1 4Fl12.0+71) 22009529
SUMA=FEOSALL 4 IYRI+FEDSAL2) [YRI4FEDSA(3, [YRI4FEDSA{5,1Y2)+ 00009540

1 FEDSA(G, IYRI+FEISA(TSIYRI+FEDSALY, [ YR) 02009560
SUMB=FEDSA{ 4y [YR)+FEDSA(Bs1YR) 00009580
LF(SUMALT 0.0} SUMA=-SUMA 00009600
JFISUMBL.LT.0.0) SUMB=-5uMB 00009620
TFISUMACGT «040+ANDSUMBLEQ.0.0) M=1 03009640
IFISUMACEReUeDeANDSUMBLGTDeD) M=3 00009660
JF{SUMA.EQ.0+0+AND.SUMBL.EQ.0.0) GO TO 110 00009700

DO 112 1=1,9 00009720
LF(FEDSACT,y 1YR).EQ.0.0) GO TO 112 03009740
IF(FEQCUTUT g IYRYeGTa7500.0.ANDaMEQsL) M=2 00009760
CNT=FEDSA(L,1YR) 00009780

112 CONT INUE 02009800
TABT{My 1, IYEAR)=CNT 02009820

110 SUMA=STASA{ Y, IYRI+STASA(24EYRI#STASA(I,IVRIESTASA(S,1YR) ¢+ 09009340
1 STASA{G6IYRI+STASA(T7, 1YR) +STASALY,1YR) 00009860
SUMB=STASAl4, [YR)}+STASA( 8, IYR) 00009889
IF{SUMACLTL0.0) SUMA=-SUMA 00009300
IF{SUMB.LT.0.0) SUMB=-SU¥R 00009920
IF{SUMA.GTe0e0.AND.SUMB.ED.0.0) M=1 00009940
TF{SUMACEQeD0ANDSUMBLGT0.0) 4=3 00009962
IF(SUMALGY a0, 0ANDSUMBGT 40,0} M=¢ 00009980
[FISUMACER . Q.0«AND«SUMBLEQ.0L.0) GO TO 113 00010000

DO 114 1=1,9 00010020
[FUSTASA(I ,IYK).t0.0.0) GU TO 116 00010040
IFUSTACUTCL 4 IYR)aGTa7500e Ve ANDeMaEGs 1) M=2 00010060
CNT=STASAL T, 1vP} 000100380

114  CONTINUE 00010100
TABT(4y 2, LYEAR)=CNT 02010120

113 TAB7(5 1y IYEARI=FEDINS(L,IYR) 00010140
TABT{ 6Ly EYEAT)SFEDENS (24 [YR)HFEDINSL3) LYRI+FEDINS 4, IYR) 00010160
TABT{7s1s IYEARD=FEDINSESs [YR)+FEDINS(6, IYRIV+FEDINS(7, IYR)+ 030L01890

1 FEOINS{8)1YR) 00010200
TABT(841, IYEAR)=FEDINS(9,IYR) 02010220
TABZ7{5+42,IYEAR)=STAINS{L,1YR} 07010240

TAIT (692, EYEARI=STAINS(29 IYR)#STAINSL 3, IVYRI+STAINS{4,IYR) 00010269

TABT( 742, IYEARI=STAINSIS o IYR)#STAINSLG69 IYRI+STAINS 7, IYR) ¢ 00310280

1 STAINSU8s IYR) 02910300
TAB7(8,2y IYEAR)=STAINS(F41Y¥YR) 00010320
TABT(5353, IYEAR)=LUCINS{1,1YR) 03010340

TAB7( 693, IYEAR)=LOCINS(2) IYRI+LOCEINS(3,IYR)+LICINSL 4, LYR) 03010350

TABTU 7434 LYEAR)=2LUCINSLS s IYRIHLOCINS (6, LYRIHLICINS{ 7, IYR)+ 06010380

1 LOCINS(8,1YR) 00010400
TAB7(8+3, IYEAR)=LUCINS{2+1YR) 00010420
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(Appendix F, continued)

122

117
115

217

118

130

ERIC

Aruitoxt provided by Eic:

MDL

TAB? (9, 1y IYEARI=FEOSTALLYR)
TABT7(942, IYEARY =~FLDSTAL{LIYR)
TAB7{1041,IYEAR)=FEDLUC{TIYR)
TABT(L109 24y IYFAR)=-FEDLOC(IYR!

IF(PRCLEQaL) WRITE(G4122) ((TABT(L4Js IYEAR) 9J=195)121,410)

FOURMAT{LXs"TABT /4 1001X45F14.097))

DD 115 I=1,9

[F{ledQe4.URLILEDLB) GO TN 1LY
DI 117 J=1C,11

TAB8(2,4 s IYEAR)=TABBL 24y IVEAR J4H{(TUITCHIL,{YR)*

1 ENASA(I,IYR,J))

CONT INUE

CONT INUE

TABBUL 4, IYEAR)=~TAUB(2,44 [YEAR)

00 217 1=1,3

TABB{4,4, IYEAR)}=TABB(4 %) IYEAR) ¢TABS 1,4, [YEAR)

00 118 I=1,4

N=1

IF{l.€N.4) M=5

TABS(5,My, IYEAR)}=INOUCE(1 414 IYEAR)

TABBIO My IYEAR)=INDUCE(2, Iy IYCAR) $INDUCE( D1 ,1YEAR}+
1 [NOUCEl4,1,iYEAR)

TABBLT My IYEARI=INOUCE(S, Ly IYEAR) #+INDUCE(6yI 41 YEAR) +
1 INDUCE(T7,LyIYEAR)#INDUCE(84141YEAR)

TARBUS M, IYEAR) =INODUCELTG 4141 YEAR)

CONT INVE

DO 119 1=1,11

TABB(S514y1YEAR)=TABB( 5949 IYEAR) +{{ENASA(Ls1YRyI)
1 ~ENROLLUL IYRGI))*TUITNLL,1IYR))

TABB{6,4 9y IYEARI=TABB( 6949 IYEAR)+({ENASAL2, IYR, )
1 ~ENROLLUZSIYRID)®TUTTIN(2,IYR)ID+(IENASAL3IYR, )
2 —ENRULL U3, IYRyI)IXTUITNL3,IYR)DI+{LENASALGyIYR, 1)
3 ~ENRULLGAYIYRG D) ) *TULTNLG,1YR) )}

TABB( 7,4y IYEAR)=TABB( T4 IYEARD+( (ENASA{S,IYR,1)
1 ~ENROLLUS) YR T} *TUITNIS, IYR) I+ (L ENASACO;IYR,1)
2 —ENROLL(O6sIYRyE)IRTUITN(O 2 IYK) D+ (LENASALT JIYR, 1)
3 ~ENROLLAUZsIYRy L) IRTUITNC T EYRIJE{LENASACS,IYRY]])
& ~ENROLL(SoIYR 1) I*TUITIN(B,1YR))

TABB{8,4,1YEAR)=TABB{8y4y IYEAR)+L{ENASA{O,IYR,1)
1 —ENROLLA{9IYR, 1)) *TOLITNI9,1YR))

CONTIENUE

IFIPROLEQaLY WRITL(64123) L(TABSCLyJsIYEAR) yJ=1,45)91=141D)

FORMAT (1Xy"TARSY /3 10(1Xs5F14.047))

DO 120 I=1,10

DD 123 J=145

TABG{1,Jy IVYEAR)=TABT(L9yJy IYEARDI#TABS({1,J, 1YEAR)

CONTINUE

DO 130 [=5,38

00 130 J=145

IFLJ.EQss) GU TO 130

DELTA=TAST(1,3J,IYFAR)*TABB(T1,,JyIYEAR)

TABY(1,Jy IYEAR)=TABTZ{ 1)y IYEARI#TABB{1,JyIYEAR)

IF{DELTALLELOWY) GO TD 130

SUMA=ADS{TADT7( 1,y IYEAR})

SUMB=ABS(TAB3(I,J,[YEAR)}

TABI(1osJy IYLAR)=TAIT(IyJyIYEAR)

TF{SUM3,GT.SUMA) TABS9(1,4J,IYEAR}=TABB(14JsIYEAR)

CONTINUE

[F(PRCLEQaL) WRITE(64124) ((TAB9(1,J,IYEAR) ¢J=1,5),1=1,10)
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03010%40
V0010460
0J0104H0
o0v10500
00010520
V0010540
03010550
00010580
02019530
V0010620
07010540
03010660
00010430
20010700
032101729
03010740
00107590
0%01073)
03010800
03010829
03210340
00010860
00010380
00010900
00010920
00010940
00010960
00010980
00011000
00011020
000110490
00011360
00611089
02911100
oodti1ll120
030111490
03211159
00011180
vl011200
00011220
00011240
000112690
00011280
oo0l13c0
03011320
00011340
00011360
00011389
00011400
00011420
03211440
00011469
000114890
03011500
00011520
03011540
00011560
00011530
20011600



(Appendix F, continued)

124

121

503

502

O

ERIC

Aruitoxt provided by Eic:

MDL
FORMAT({LX, YTAG9 Yy /) 10L1Xs5F14%40,7))
SUMA=0,0
SUMB=0.0

DO 121 N=1,5

00 121 J4=1,8

TABSINS ITYEAR)=TAJIH(N,IYEAR) +1ABILJ, Ny IYEAR)

CONT INUE

TABLO(14IYEAR)=TABL(14IYEAR)

TABLO(2, [YEAR)=TAUBL(2,IYEAR)

TABLO0(3, lYEAR)=FAID({IYEAR)

TABLO(4,IYEARI=SAID(IYEAR)

TABLOLS, IYEAR)=TAB1(3,1YEAR)

TABLO(O IYEAR)=TALL (4, [YEAR)

TABLO( 74 IYEAR) =FEDLOCLIYR)

TABLlO[ &8, IYEAR) =FEDSTALIYR)

TABLO(D,IYEAR)=FEDLOC{ IYR)+FEDSTA(IYR)
TABIOLLO91YEAR)=TULTNWLL,1YR]

TABLO(11, [YEAR}=TUITNW{2,1YR]}

TABLOUL12 ) IYEARI=TUITNW(3,1YR)

TAIEOU L34 [YEARI=VULTNN 4,y [YR)

SUMA=0,0

SUMB=0,0

DO 503 1=5,7

DO 503 J=1,y11

SUMA=SUMA+ENASA(L 1 LYRyJ)
SUMB=SUMB+{TULTNW( I EYRI *ENASA(TZIYR,J) )

CUNT INUE

TABLOL 14, IYEAR) =SUMB/SUMA

TAB100 15, IYEAR)=TUITNN{ 8y 1YR}

TABLO(16, IYEARI=TULITNWI{9,1Y2)
FABLOCL17,(YEARI=((TAB2LLyIYEAR+3)/TAB2 (L, [YEAR)I*100.0)~100.0
TASLO(L3sIVEAR)=({TAB2{2, IYEAR+3)/TAB2(2,IYEAR)}*100.0}-120.2
TABLO{ 19, IYEAR)=C({TAB2(D, IYEAK+3)}/TAB2(3, IYEAR) }*100.0)-120.0
TABLO( 20, IYEAR)=({TAB2(4, 1YFAR$3)/TAB2l4,IYEAR})*100.0)-120.0
TABLO(Z21 ) IYEARY=L({TAU2(5, IYEAR#3)+TAB2ULG,IYFARI)+

L TAB2( 7, IYEAR#3}I/(TAB2(5, IYEAR}+TAR2( 64, 1YEAR) +TAB2( T,

2 IYEAR)))I*#100.0}-100.0
TABLO(22yIYEAR)I=({TAB2( 3, [YEAR+3)/TABZ(8yIYEAR})*L100.0)-100.0
TABLOLZ 34 IYEAR)=( (TAB2(9 ) [YEAK+3)/TABZ{9) IYEAR})*100.0)-120.0
SUMA=3d.0
SUMB=0,0
DO 502 1=1,8
SUMA=TABG (I, IYEAR) +5UMA
SUMB=TAB4L L, IYEAR+3)+SUMB
CUNTINVUE
TABLO(24, IYEAR)=( (SUMB/SJMAI*100,0)-100.0
TAB10(254 IYEAR)=((TABG(T, IYEAR+3}/TABG( 9, IYEAR} )#100,0}-130.0
TABLO( 264 IYEARI=(((TABGL L0, IYEAR+3) +TAB4{1L, IVEAR®D) )/

1 (TAB4 (100 IYEAR)+TABG(11,IYEAR)))I*100.0)-100.0
TABLOU2T74IYEAR)=TABS6{ L+ I YEAR]

TABLO(Z23,IYEAR)=TABKL2, 1YEAR)

TABLO{22,IYEAR)=TABE(3,IYEAR)

TABLO( 304 IYEAR)=TAROL) ¢ IYEARI+TABGLZ2,EYEAR) +TABOL3, 1YEAR)
TABIOI31,IYEAR)=TABO(S5slYEAR)

TABL1O(32,1YEAR)=TA46(4 IYEAR)

TABLO( 33, IYEARI=TABL0(30, (YEARI+TAB6( 4, IYEARI+TAISE(S5, IYEAR)
CHANGED TAB9{25esa T TAB9llyees TO GET PLUS VALUE JF 11/12/13
TABL10(34,IYEAR)=TAB9 (14, IYEAR)

DO 230 [=1+9

228

531-533 O - T4 - 16

03011520
00011640
30011669
03011530
00211700
00011720
030117490
03011760
03011780
02011830
goolls20
00011840
00011360
00011880
00011900
00011920
00011940
00011960
00011980
00012300
00012320
00012040
000120669
00012080
00012100

-03012120

00012140
00012160
00012180
00012200
03012220
23012240
00012260
03312280
00012300
00012320
00012340
00012360
00012380
02012400
00012420
0u012440
039212450
00012480
09012500
920125290
00012540
02012560
00012580
00012600
03012520
00012640
00012660
03212589
00012700
0Jol12720
00012735
00012740
00312760



(Appendix F, continued)

ML

DO 230 J=1,11 03012730
SUMA=SUMA+ENRUOLLIT,IYRJ) 00012800
SUMB=SUMB+ENASALE,1YR,J) 00012820

230 CONTINUE 00012840
DELTA=SUMB=-SUMA 00012860
TF{DELTALLEGCD.Q) GO TO 231 00012380

D0 232 N=1,5 00012900

232 TABO(NJIYEAR)=TABG(N, IYEAR)/DELTA 00012920
GO TO 233 00012940

231 D0 234 N=1,5 00012960
234 TABS6(N, IYEAR)=-1.0 00012980
233 CONTINUE 00013000
IF{PRC.CQ.1) HWRITE(64225) ((TABO(14J),J051,3),121,5) 000139220

225 FORMAT(LX,'TABLY 3/7,5(1Xs3F15.0,7)) 00013040
20 CONTINUE 00013060
YEARL=1973 + YEAR]L 20013080
YEAR2=1973 + YEAR?2 00013100
¥YEAR3=1973 4+ YEAR3 00013120
WRITE(4491) RNAME,DESCRP,TABL,TAB2,TAB3,TAB4,TABS, 00013140

1 TAB6+TAB7,TABB,TABS,YEARL,,YEAR2 ,YEAR3yPRTCUT4AIDCUT 00013160

2 2 IPAGsVERSNy TIMEZDATEZINIT,FAID,SAID,TAB10,FKOD 00013180

91 FORMATU{10A41/912(18A4y/)2166(5F16.29/)194F16.2:/71316,2F10.0, 02013200
1 /320134742 F6el25A497/96F1040,/,2005F1842,7),2F1642,312) 00013220
ARITE(6,999) 00013240

C PROGRAM TOENTIFIER ADDED JF 11/12/13 00013255
999 FORMATULXs "NCFPU3 1 EXECUTION UF MOL.FORT COMPLETED?} 00013250
STap 00013280

END 00013300

226




{Appendix ¥, continued)

OO0

OO0

OGOO0

100

O

RPT

THIS IS THE REPJRT MIDJLE FOR FHE NATIONAL COMMISSION'S
MIDEL. THE P4IGRAM READS THE DATA FROUM FILE *IN' AND
PRODUCES A FORMATED REPURT QUIPUT,

INTEGER IN, OUT

INTEGER PAGE, [PAG

ENTEGEK YEARLl, YEARZ, YEAR3

INTEGER FKOD

DIMENSION RNAMELLD ), DESCRP(18,12)

DIMENSLUN TABL11793), TA32118,6), TA34{11,06)
OIMENSION TAU3(1846)

UIMENSEON TA95{2146), TABE(5,3)y TABT(L0,5+3)
DIMENSION TA3311),5,3), TAS9(10,5,3), TAB10(34,3)
ODIMENSION TUTAL(G), TAOTALX(6)

OIMENSINON YEARS(3)

JIMENSION I1PAG(20)y TIME(2), DATEL2)

DIMENSION FALIU(3), SAID(3), FXOD(3)

DIMENSION TYPIES(5,6)

REAL YEARS

<EAL TUTAL, TOTALX

REAL RNAME, DESCRP

REAL TABl, TAB2, TAB3, TAB4, TABS5, TABG6, TABT7, TA8S
REAL TAd9,y TABLO

{EAL PRTCUT

REAL AIDCUT

REAL VERSNy TIME, DATE, .INIT

REAL FAIDy SAILD

REAL RYEAR, TESTLl, TEST2; ATEST

REAL TYPOES

OATA TESTL /14A/, TESTZ /3HALL/

OATA TYPDES /%(8LUY, 'LX G'y 'YRANTY', ') 1,

' 'y
* T(CAPY, VITAT', "IQON)', ? by ? 'y
¥ VIPERY, ¢ STU',y "DENTY, ' AID'y 'ED) *,
% P {MIX?y, *ED TV, VYPESH, ) Yy O 'y
* C{NINY, 9 SPY, VECIFY, V]IED)Y, 'y
* TANIN®Y, 1E) v, Yy 0 1, ! v/

INDENTIFYING UNIT NJUMBER F23 TERMINAL
INT 5
gur

#u

6

BEGINNINS TO RcA) THE INPJUT FROM THE MJIDEL PROGRAM®S QUTPUT

IN=4

READ(IN,1J0) “VAMt, UESCRP?, TABl, TAA2, TA33, TA34, TAB5,
*TABG, TAB7, TAS8, TAWT, YEARl, YEAR2, YEAR3, PRTCJT, AIDCJT,
¥1PAGy VERSNy TIME, OATE, INIT, FALID, SAID, TAB10, FKID

FORMAT [10A4, /7, 12018A%,/)y LO66I5F16.2+/)s 4F16.2s /4 316,
$2F10e09y / 2013y /4 F&aly 2A4y 2A4, AG / 6FL10.0 / 20(5F16424/ )9
*2F16.29 312}

CHANGING FUORM IF YEAR

YEARS(1) = YEARl
YEARS{2)} = YEAR2
YEARS(3]) = YEARS
ILEVEL = PRTCUT

227

ERIC

Aruitoxt provided by Eic:

00000010
00000020
00030039
00300040
20000050
00000060
00000070
Q0000080
000300090
00000100
00000110
00100120
030001390
030001490
00000159
00000160
03000170
00000180
03000191
000202230
03000210
03000220
03300239
03000240
03000250
02000250
03000270
02000289
33000290
00000300
03000310
03000320
00000330
030003%0
03000350
02000360
23000370
300003890
03000393
03300430
02000410
03000420
0J000%32
03300440
03000450
03300452
51000470
03000%%2
03000490
02300500
02000519
03000520
02000530
03000540
03000550
03300553
00000570
02000580
02000590



(Appendix F, continued)

RPT
ARITE(UJT, 19T 03002530
197 FOKMAT (1Xy "NCFPOS5 A SET ONE SPACE ABUGYE TOP OF PAGE, ', 02000610
$YCARRIAGE RETURN FOR JUTPJITY) 00000622
READUINT,198) ATEST © 03003630
198 FORMAT (1Xy 1A4) 00000540
C 03000650
C 03300550
C THIS IS THE CONTROL SECTIIH FOR SELECTING REPURT SEQJENCL Q0000670
o ANO DEPENDS UPJIN CUNTROL PARAMETERS PASSED FROM MDL. 02003530
C 0300056930
C TESTING TU SEE IF MATRIX 1PA3 NON~2ERQD 03090790
c 1F SOy THEN TABLS NUMBERS ARE ADDED, FLSE 020301710
C USED AS AVAILAJLE 03000729
[F {(ATEST LEQ. TESTL) o02. {ATEST LEQ. TEST2)) GD T 64 00000730
D3 63 1 = 1,20 03080740
IFE (IPAGLL) JNE. D) GO TO 69 00N00750
63 CONTINUE 02000760
64 00 65 I = (,20 03030770
[PAGLIY = [ 00000780
65 CONTINUE 00000790
69 PAGE = | 03000890
GO 10 71 00000810
73 PAGE = PAGE + 1 00000320
DO 75 ICON = 1s2) 00000830
1TA3 = [IPAG{ICIN) 03000840
1 (ITAB «EQ. 1} GO YO 1 00000850
IF (ITAB .€Q. 2) GI T2 2 000003860
LF (1TA3 LEQ. 3) GD 10 3 00000870
[F (ITAB «EQ> 4) G0 TD & 02000839
[F (ITAB +EQ. 5) GU TU 5 0220083)
* (ITAD «EQ. 6) GD TO 6 00000900
IF (ITA8 «EQe 1) GO TO & 03000310
[F (ITAB EQ. 3} GO 10 o 00000320
75 CONTINUE 00000930
GO TG 999 00000940
79 PAGE = PAGE + 1 03000950
GO0 T 75 00000960
C 0J000370
c THE VALUES FOR ALL TAQYLES HAVE BLEN READ INTN COREe. FROM 00000980
C THIS PUINT UN IT IS MERELY LISTING THESE QUT IN A FOIMATTED 09000390
C REPURT . 02001000
C 00001010
C 02001020
7 CONTINVUE 00001030
C 00001040
WRITE(JUT,101) 00001050
101 FORMAT(1HL) 000010560
WRITE{OUT,251) 00001070
KWRITELOUT,104) 02001080
103 FORMAT(1Xy /4 /) ’ 00001090
104 FORMAT (1X, /) 03001100
WRITE(QUTS105) PAGE 230011192
105 FORMAT {1X, "NLCFPO5 ', 11X, "NATIUNAL COMMISSION 0ON THE FINANCIN3'0DOO0L1120
*y 12Xy 'PAGE?', 1X, 1) 0300112*)
WRITE(QUT,107) VERSN,DATE 03001140
107 FOIMAT {1Xy 'WER', F4.l, L6X, 'OF PUSTSECONDARY EDJCATION?, 03001150
15X, 2A4) 00001157
WRITELUUT,y 109) INIT, TIME 20001170
109 FORMAT (1X, A4y 60X 2A%4) 03001180
228
O

ERIC

Aruitoxt provided by Eic:



(Appendix F, continued)

125

k25

127
123

129

131
133
135
135

137

133

140

O

ERIC

Aruitoxt provided by Eic:

RPT
WRITE(OUT L11) vaME 02001190
FORMAT (1X, 44X, 'ANALYSIS OF '+ 10A4%) 00001200
WRITE(OUT,113) YZAKY, YEAR2, YEAR3 00001210
FURMAT (11X, 4X2 '"rUR YEARS ') 14, ', ', 4, ?, e 14) 00001220
ARTEELOIT,y 104} 90001239
WRITE(OUF,121) 00001240
FORMATOLXy 12Xy P THE FOLLINENG TABLES PRESENT AN ANALYSIS OF THE 02001250
¥ ") 02001260
WRITE(OUT,L22) 00001270
FIRMAT (1X, 124, "ALTERANATIVI FINANCING PRUPOSAL [DENTIFIEND ABIVE.02001280
*t) 00001290
ARITELOUT,y 123) 39001300
FORMAT (1Xs 12X, YA CUMMON SET OF SASE DATA 1S USED (FOR COMPARATIOO00131)
*¥VEY) 03001320
WRITE(OUT 124} 00001330
FORMAT (11X, 12Xy 'PUR?ISES) IN THE ESTIMATION UOF THE ENRILLMENT ANOD22013%)
D 1) 00001350
WRITECUUT, 12%) 03001350
FURMAT {1Xy 124, YFINANCIAL IMPLICATEIODNS O3F CACH ALTERNATIVE. THESDJ20137)
e V) 00001380
WRITELUUT 125) 03001370
FORBATLLX, 12X, '“BASELINE"™ JATA ARE SHUWN IN THE FOLLOWRING TABLESDD00140)
LIRS 00001410
WRITE(OUT,121) Q0001420
FORMAT {1X, 12Xy 'FD COMPARATIVE PURPUSES. IN ADDITION, THE ') 23001439
WRITE(DUT,123) INAME 02001440
FORMAT {1X, 12X, LQA&4, ' PRUPUSAL') 23001450
ARITE(UUT, 129) 033014%5%)
FURMAT (1Xy L2X, YINCLJDES THE FOLLOKING POLICY ASSUMPTIINS AND /200001470
3ULDY) 02001489
WRITELIUT,1292) gJ001430
FURMAT(1X, 12X, "RESULT IN THE FOLLOWING IMPACTS:'} 00001500
ARITELQUT,,104) 090015190
WREITE(DUT,131) YEARE, YEARZ, YEARS3 00001520
FORMAT (1Xy 37X, 33Xy 14, 8Xy &, 8X, 14) 00001539
WRITE(QUT,133) 00001540
FOWMAT (11X, 4X, "FINANCING CAANGES: 'y 2) 03001550
WRITCELOUT,135) (TABLLLl,1), I=1,43) 0J001%60
FORMAT {1Xs AX, PFEDERAL STUDENT AlD 'y LJXy 3F12.01 30001570
ARITELUUT,136) FALID 03001530
FORMAT {1X, 8X, "MAX ELIGIALE FAMILY INCOME 'y 3F12.0) 000uVl1590
WRITECUUT 1370 (Ta31€2y0)y I=143} 03001600
FORMAT (LX, 6X, '"SIATE STJOENT AID 'y 12Xy 3Fl2.0) 00001610
WRITE{QUT,136} SAILD 30001620
WRITEIOUT,137) (TABL(3,1),y I=1,3) 33001630
FURMAT {L1X» 6X, 'FEDERAL [INSTITUTIONAL AID %, 4X, 3F12.0) 000015640
K =5 3Q0016%0
IF {FXJ0{1) LEQe. D) K = b 00001660
[F {FEKOD(L) .FQe 1) K = 1 000015670
[F (FRKOD{L) oE3e 2) K = 2 03001680
IF {FXODUL) JFde 3) K = 3 00001590
IF tFXNOtLY +EQ. %) K = & 00001700
HRITE(NUT y140) (TYPDES(Js<)y J = 1,5) 00001710
FCRMAT (1Xy 8X, 5A%4] 00201720
WRITE(DOUT,14L1) (TA3L(4,1), 1=1,3) 33001730
X =5 00001740
IF {FKUD(2) +EQ. O) X = 6 03001750
1F (FKIDt2) E}. 1) K =1 00001769
IF (FXOD(2) «%e 2) K = 2 0J001770

229
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142
141

143
145
147
151
153
155

157
1572
1574
159

161

163

165
1652

1678
167

169

171

173
1732

1733
175

RPT
IF (FRODE2) otEQe 3) K 3
IF (FLODL2) JEQ. 4) K 4
WRITE(GUY142) (TYPDES{JsK)y J = 145)
FORMAT (1Xs 8X, 5A4)
FORMAT (1Xy 6X, 'STATE INSTITUTIONAL AID 'y 86Xy 3F12.0)
WRITE(OUT,143) (TA3LIS5,0)y [=143)
FORMAT {1Xy 6Xy 'TUITION AT PUBLIC INSTITUTIONS', 3F12.0)
WRITE(OUTy145) (TABL(6,1)}y I=1,3})
FORMAT (1X, oXs *'FEOEQAL AID TO STATES', 9X, 3F12.0)
WRITELQUT+147) (TABL(T,1), 121,3)
FORMAT (1Xy 6Xy 'FeDERAL ALD TD LOCAL GOV *y S5Xy 3F12.0¢ 7 /)
NRITE(OUT, 151)
FIRMAT (1X, 4X, 'SUMMARY IMPACT MEASURES:'y /)
NRITE(DUT,153)
FORMAT (1Xy 6X, 'PERCENT CHANGES FROM BASE ENROLLMENT')

W

DO 155 K = 1,46
TOTALIK} = 0.0
00 157 K = 1,3

IF ((AB2{1,K} «EY. U} GO TO 1572

TOTAL(K) = 100 « (TAB2{1,K#3) - TA32(1,K)} / TAB2{1,K)
CONT INUE

GO TO 1574

TOTALIK) = (.0

GO TO 157

CONTINUE

WRITECUUT,159) (TUTAL{T)y [=1,3)

FORMAT (1Xs 8X, 'PUBLIC 2 YR COLLEGES', 38X, 3F12.2)
D0 161 K = 146

TOTALIK) = 0.0

TOTALX{K) = 0.0

00 163 K = 1,3
00 163 J = 244
TOTALIK) = (TAB2(J,K¢3) - TAB2{44K)) + TOTALIK)

TUTALX{K) = TOTALX(K} ¢ TAB2{J,K)}

DO 165 X = 1,3

IF(TOTALX(K) LEQ. U} GJ TO 1652
TOTALL{K) = 100 * TOTAL(X) /7 TOTALX{K)
CONTINUE

GO0 TO 1673

TOTAL{K) = 0,0

GO T 165

WRITE(OUT,167) (TUTALLI), I = 1,3)
FORMAT (1X, 38X, 'PURLIC & YR COLLEGES'y 8Xy 3F12.2)
D0 169 K = 1,6

TOTAL(K) = 0,0

TUTALXIK) = D42

DO 171 K = 1,3

0 171 J = 5,3

TOTALLK) = (TA32{JyK43) - TABZ2{JI¢K)) + TOTAL(K)

TOTALX(K) = TOTALX(K) + TAB2{JK)

OUG 173 K = 1,46

IF(TOTALX(K) +EQ. 0) G3 T2 1732

FAOTAL{K) = 100 * TOTYAUL(K) / TUTALX{K)

CONT INUE

GO0 TO 1738

TOTAL(K} = 0.0

GO Ty 173

HRITE(DUT,175) (TOTALLIL}, [=1,3)

FORMAT {(1X, 3X, *PRIVATE COLLEGES, ALL*, 7X, 3F12.2)

230

000017980
02001799
02001800
77001810
V3001820
00001330
00001840
00001850
00001860
00001870
00001880
0000138490
00001930
00001910
00001920
00001930
00001940
00001950
00001960
00001970
00001980
00001990
00002220
00002010
00002020
00002930
03002040
03002050
00002260
00002070
00002080
02002390
00002100
03002110
000021290
00002130
00002140
00002150
00002160
000021170
00002180
20002190
03002200
00090221¢
03002220
02002232
00002240
03002250
03002260
030022170
32002289
000022990
00002300
03002310
00002320
00002330
03002340
00002350
00002360
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RPT

DO 177 K = 1,3 00002370

IF {TAB2(3,K} £2. 0} GJ TO 1772 00002380
TOTAL(K) = 100 * (TAB2(9,K+3) ~ TAB2(94K}} /7 TAB2(9,K} 00002390

177 CONTINUE 02002400
GO 1O 17938 00002410

1772 TOTAL(K) = 0.0 00002420
G0 TO 177 00002430

1798 MWRITE(QUT,179} (TOTAL(IL), [=1,3) 00002440
179 FORMAT (1X, 8X, 'NONCOLLEGIATE®', 15X, 3Fl2.2) 00002450
00 181 K = 146 03002460
TOTALEK) = 040 00002470

181 TOTALX{K) = 0.0 00002480
DO 183 K = 146 00002490

DO 183 J = 1,8 00002500

183 TOTAL(K) = TAB4(JyX} + TOTALIK) 00002510
DO 185 K = 1,3 0ooo2520

IF (TOTAL{K) .EQ. O) GO TQ 1852 00002530
TOTAL(K) = 100 * (TOTAL{K+3) - TOTALIK)) / TOTAL(K} 00002540

185 CONT INUE 00002550
GO TO 1858 00002560

1852 TOTAL(K} = 0.0 00002570
GU TO 135 00002580

1858 WRITE(QUT,187) (TOTALUI), I=1,3) 00002590
187 FORMAT {1X, 8Xy '"UNDEIGRADUATE, UNIER $10,000', 3Fl12.2} 00002500
D3 189 K = 1,6 00002610

189 TOTAL(K) = 0.0 03002620
00 191 K = 1,3 00002630

IF (TAB4l94K) JEJ. O} GO TO 191 00002640
TOTALIK) = 100 « (TAB4(9,XK#3) - TAB4(9,K)) / TAB4(9,X) 00002650

191 CONT INUE 00002660
NRITE(OUT,193) (TOTALII), 1=1,3) 00002670

193 FORMAT (11X, 8Xy '"JUNDERGRADUATE, $10-14,999', 3X, 3Fl2.2) 032002680
DO 901 K = 1,6 00002690

901 TATAL{K) = 0.0 00002700
DO 903 K = 1,6 00002710

00 903 J = 10,11 00002720

903 TOTAL(K) = YAB&(J,K) + TOTAL{K) 00002730
DO 905 K = 1,3 03002740

IF (TOTALIK) .C4. O) GO T3 9052 00002750
TOTALIK) = 100 * (TOTAL(K#3) - TOTAL(K)) / TOTAL(X) 00002760

205 CONT [NUE 00002770
GO TO 9058 00002780

9352 TOTAL{K) = 0.0 00002790
G0 TO 905 00002390

9358 WRITEL(OJY,307) (TOTALUI), I=1,3) 00002810
997 FORMAT (1X,y 8X, 'UNDERGRADUATE, $15,000 & OVER', 00002820
*1Fl1l.2y 2F12.2) 00002830

00 909 K = 1406 00002840
TOTAL(K} = 0.0 00002850

939 TOTALX(K) = 2.0 00002860
00 911 J = 1,11 00002870

DU 911 X = 1,6 00002880
TOTAL(K) = TA34(J,<) + TOTAL(K) 00002890

91l TOTALX(K) = (TAB4lJ4K) *® TABS{J4K)} ¢ TOTALX{K} 00002900
00 913 K = 1,3 000029210

IF (TOTAL{K) .EQ. O} GO TO 9132 00002920

8 = TOTALXIK) /7 TOTALIX) 00002930

9114 IF (TOTAL{K+3} .EQ. O) GO TG 9134 00002940
A = TOTALX{K+3) / TOTAL(K+3) 00002950

231
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RPT

9116 TOTAL(K) = A + B 00002960
913 CONTINUE 00002970
GU TO 9138 00002980

9132 8 = 0.0 00002990
GO Tu 9114 00003000

9134 A = 0.0 00003010
GO TO 9116 00003020

9138 NWRITE(OUY,915) (TOTAL(K); K=143) 00003030
915 FORMAT(1Xy /9 11X, 6Xy YAVERKAGE UeGe GRANT INCREASE- $', 3F12.2) 00003)40
WRITE(OUT,207) 00003050
WRITE(OUT+195) (DESCRPII41)y I=21,18) 00003060

195 FORMAT (1X, 1BA4) 00003070
WRITE(QUT+195) (DESCRP{I,2), 1=1,18) 00003080
HRITE(OUT9195) (DESCRPIE,3), I=1418) 000030990
WRITE{QOUT,195) (DESCRP{1,44)y 1=1,18) 00003100
WRITE{OUT,195) {DESCRP(I,5), 1=1,13) 00003110
WRITE(UUY¢195) (DESCRP(I,6)y I=1,13) 00003120
WRITE(OQOUT$195) (DESCRPII,7)y 1=1,18) 00003130
WRITE(OUTy195) (DESCRPII,8), I=1,18) 000031490
WRITE(OUT,195) (DESCRP{1,9),y [=1,1&) 00003150
WRITELOUT195) (DESCRP{I411)y I=1,18) 00003160
WRITE(UUT, 195} (JESCRP(I,12), 1=1,18) 00003170
WRITE(OUT104) 00003182
WRITE(OUT.251) 00003190

GO 1O 73 00003200

C 00003210
¢ 00003220
c BEGINNING PAGE 3 - TABLE 2A 00003230
c 00003240
c 00003256
2 CONTINUE 00003260
NRITE{OUT,101) 00003270
WRITE(OQUT,104) 00003280
WRITE(OUT,105) PAGE 00003290
KRETE(DUTy107) VERSN, DATE 00003300
WRITE{OUT,109) INIT, TIME 00003310
NRITE[OUT» 111} RVNAME 03003320
WRITE(OUT,113) YEARL, YEARZ2, YEAR3 00003330
WRITE{OUT,201) 03003340

201 FORMAT (1Xy /4 1Xs 32X, 'TABLE 2A%, /) 00003350
WRITE{QUT,203) 00003360

203 FORMAT (1Xy '"-~-MEASURES-~--!, 2X, 60003370
AR BASEL [VE--=--menen Yy 2X, 00003330

A it ALTERNAT[VE~~~wwe=m- 1) 00003390
WRITE(OUT,205) YEARLl, YEAR2, YEAR3, Y£ARLl, YEAR2, YEAR3 03003400

205 FORMAT (11X, 14X, 2Xy 3X, 14, 2Xy 3X, 4y 2Xy 3Xs L&, 2X, 00003410
¥2Xy 3Xy L4y 2Xy 3Xy L%y 2Xy 3X; 14) 00003420

207 FORMAT {1X, /) 03003430
WRITE(OUT,209) 00003440

209 FORMAT(1Xy 'ENROLLMENT', /) 00003459
WRITE(QUT 2111 (TAB2(1lel)s (=1,6) 02003460

211 FORMAT (1X, 'PUBLIC 2 VYR 'y 2X» 3F9.0y 2X, 3F9.0} 00003470
WRITE{OUT,213) 00103480

213 FORMAT (1Xy 'PUBLIC 4 YR t) 00003490
WRITE(OUT4215) {TAB2(241)s Y=1y6) 00003500

215 FORMAT (11X, ! LUWER DIV 'y 2Xy 3F9.0y 22X, 3F9.0) 00003510
WRITE(OUT217) (TAB2(3y1),y I=146) 00003520

217 FORMAT {1Xy ? UPPER DIV %4y 22Xy 3F9.0, 2X, 3F9.0) 00003530

NRITE(UUT219) (TABZ(4,1), 1214506) 03003540

232
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219
220

2201
221
223
225
221
229
231
233

235
237
239
241

243
245
251

OO0

252

253
255
2517
259
261

263

265

FORMAT {1X, !
D0 220 K = 1,46
TOTAL(K) = 0,0
D0 2201 K = 1,6
DD 2201 J = 1,4
TDTAL(K) = TOTAL(K) ¢ TA32t
WRITE(OUT,221) TITAL
FORMAT{1X, %+ SUBTOTAL '
WRITE(OUT,223) (TAB2(5,1),
FORMAT (1X, 'PRIVATE 2YR
WRITE{OUT, 225)

FORMAT (1X, 'PRIVATE 4YR
WRITE(JUT, 2271 (TABZ2(6,:1),
FORHAT (IXy ¢ LIWER DIV
WRITE(QUT,229) (TAB2(7,1),
FORMAT {1X, ! UPPER OIV
WRITE(DUT,231) (TA32(8,I11},
FORMAT (1Xx, ¢ GRADUATE
D0 233 K = 146

TOTAL(K) = Q0.0

DO 235 K 126

00 235 J 5,3

GRADUATE

RPT

ty 2X9 3F9,0y 2X¢ 3F9.0)

JaX)

y 2Xy 3F3.09 2%y 3F9e0:/)
l’llb’
ty 2%y 3F9.09 2Xy 3F9.0)

Y, 2X)
13116’
Ve 22Xy 3F9.0¢ 2Xy 3F9.0)
I=1,6)
ty 2Xs 3F9.0, 2X: 3F9.0)
l‘lnb’
Yy 2Xy 3F9.0, 2Xy 3F9.0}

TOTAL{K) = TUTAL{K) + TA32(J.K]}

WRITE(QUT,237) TOTAL
FORMAT (1X, '* SUBTOTAL
WRITE(OUTy239) (TAB2(S,1),
FORMAT {1X, '"NONCOLLEGIATE

DO 241 K = 146
TOTAL(K) = 0.0

00 243 K = 1,6
0G 243 J = 1,49

Yy 2Xy 3F9.0y 2Xy 3F9.0,y /)
l’lnﬁ)
Yy 2Xy 3F9.0, 2X, 3F9.,0)

TOTALIK} = TOTALIK) + TAB2(JsX)

MRITE(QUT,245) TaTAL

FURMAT (11X, /4 1X, '&& TOTA
WRITE(DOUT,251)

FORMAT {(1X, /4 1X, 72('-'})

BEGINNING PAGE 3 - TA3LE 28

WRITE(QUT,252)

FORMAT (1X, /7y /4 1Xs 32X,
WRITE(OUT,203)
WRITE(OUT,205) YZARL, YEAR2
HRITELQUTy253)

FORMAT (1X, /s 1Xs YPERCENT
WRITE{OUT,255) ILEVEL
FORMAT {1X, *BELIW INCOME L
WRITE(OUT,257) (TAB2(10,1),
FORMAT (1X, 'PUBLIC 2 YR
WRITE(OUT,259)

FORMAT (1X, 'PUBLIC & YR
WRITE(OUT,261) (TA32(11,1),
FORMAT {1X, '  LOWER DIV
WRITE(OUT,263) (TAB2(12,1),
FORMAT (1X, '  UPPER DIV
WRITE(OUT,265) (TAB2(13,1),
FORMAT (1X, '  GRADUATE

L Yy 2Xy 3F9.04 2Xy 3F9.D)

'TABLE 23°y /1)
¢ YEAR3, YEARLl, YEARZ, YEAR3
OF ENRDLLMENT')

EVEL - $ %y, 16,7/}
l=1'6)
Vo 2X9 3F9¢29 2%y 3F9.2)

')

Ia1,6)

Yy 2Xy 3F9.2y 2Xy 3F9.2)
I=1,46)

Yy 2Xy 3F 9429 2Xy 3F9.2)
l=1p6)

Ve 2Xy 3F9e2¢ 2Xy 3F9.2)

233

00003550
000035690
00003570
030035890
00003590
02003600
03003510
00003620
03003630
03003640
00003650
00003660
03003570
00003680
030036%0
00003700
33003710
00003720
00003730
00003740
00003750
00003760
03003770
00003780
00003799
03003809
00003810
00303820
00003830
00003840
00003850
03003860
00003870
00003380
00003890
00003900
02003910
00003920
00003930
00003%40
00003950
00003960
90003970
00003980
006003920
03004000
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004089
00004090
02004100

00004110
00004120
00004130
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267

269

210
211
273
275
21
213
281

283

285

286

2817
289

291

293

294

295

c
¢
C
c
c

RPT
D0 267 K = 1,46
TOTALX{K) = 0.0
TOTAL(K) = 0,0
DO 269 J = 10413
D0 269 K = 146

TOTAL(K) = TOTAL(K) + TAB2(J-94K}

TOTALX{K) TOTALX{K)} + (TAB2(J-9,K) * TA82{J,X))
00 270 X = 146

IF (TOTAL{K) .EQ. 0} GO TO 270

TOTAL{K) = TOTALX{K) / TOTAL(X)

N

CONTINUE
WRITE(QUT, 271) TOTAL
FORMAT (1X, '* AVERAGE Y9 2Xy 3F942y 2Xy 3F9:2y /)

WRITE(OUT,273) (TAB2(14,8)y 121,46)

FORMAT (1X, 'PRIVATE 2YR 1y 2Xy 3F9.24 2Xy 3F9.2)
WRITE(OUT,275)

FORMAT (1X, *PRIVATE 4YR ')

WRITELOUT,277) (TAB2{15+1}), I21,6)

FORMAT (1x, ! LOWER DLV %, 2Xy 3F9.2, 2Xy 3F9.2)
WRITE{OUT279) (TA32{156,1), [=21,5)

FORMAT {1X, ! UPPER DIV ', 2X, 3F9.2, 2Xy 3F9.2)
WRITE(QUT ,281) (TAB2(17+1), 1=1,6)

FORMAT {1X, ! GRADUATE ', 2X, 3F9.2, 2%, 3F9.2)

00 283 K = L46
TOTALIK) = 0.0
TOTALX(K) = 0.0
DO 285  J = 14,17
D0 285 K = 1,6

TOTAL(K} = TOVAL(K} + TAB2{J-93,K)

TOTALX(K) TOTALX(K) + (TAB2{J3-9,K} * TAB2{J,K))
DO 286 K ls6

IF {TUTAL(K) .EQ. 0) GO TN 286

TOTAL(K) = TOTALX(K) / TOTAL(X)

[/ ]

CONTINUE
WRITE(OUT,287) TJTAL
FORMAT (1X, '* AVERAGE S9 22Xy 3F9e2y 2Xy 3F9.2y /)

WRITE(DUT,289) (TAB2(L1B8sl)y 1=1,6)
FORMAT (1X, 'NONCOLLEGIATE ', 2X, 3F9.2, 2X, 3F9.2})

D0 291 K = 1,6
TOTAL{K) = 0.0
TOTALX{(K) = 0.9
DO 293 K = 1,6
D0 293 J = 10,13

TOTAL{R} = TOTALIX) + TAB21J-9,4K)

TOTALX(K} ({TAB2(J-9,K) #* TAB2{J,yX)) & TOTALX(K) )
GO 294 K 1v6

IF {TOTAL(K) <EQ. O) GJ TO 294

TOTAL{K) = TOTALX{X)} / TOTAL(X)

CONT INUE

WRITE(OUT,295) TITAL

FORMAT (1Xy /7y 1X, "*& AVERAGE vy 2Xy 3F9.2¢ 2Xy 3F9.2)
WRITE(UUT, 103}

KRITE(OUT,251)

GO 1O 79

[ 1)

BEGINNING PAGE 4 - TABLE 3A

234

00004140
00004150
03004160
00004170
03004189
00004190
00004200
00004210
00004220
00004230
00004240
00004250
03004260
00004270
00004280
030064230
00004300
00004310
00004320
02004330
00004340
00004350
00004360
02004370
00004380
03004399
030004400
00004410
03004420
00004430
00004640
00004450
00004450
00004470
03004480
00004490
00004500
00004510
00004520
00004530
030045490
00004550
02004550
00004570
00004580
00004590
00004600
00004610
00004520
00004630
32004640
03004550
90004560
00004570
00004680
00004690
00004700
00004710
03004720



{Appendix F, continued)

3

CUNTINUE

WRITE(OUT,10114
WRITE(OUT,104)
WRITE(OUT,4105)
WRITE(OUT,10T)
WRITE(OUT,109)
MRITE(OUT, 111}

RPT

PAGE
VERSNy ODATE
INIT, TIME
RNAME

WRITE{OUT,113) YEARL, YEAR2, YEAR3
WRITE(OUT,301)

301 FORMAT (LX) /4 IXy 30X, 'TABLE 3A', /)
ARITE{OUT,203)
WRITE(OUT,205) YEARL, YEAR2, YEAR3, YEAR1l, YEARZ2,
HRITE(OUT,104}
WRITE{QUT, 303)

303 FURMAT (1X, “AVEAGE GROSS TUITION PER STUDENTY)
WRITE(OUT+304)

304 FORMAT (1Xy '(BEFJRE STUDENT AID)Y, /)
WRITE(DUT,305) (TAB3(i,1}y [=1,6)

YEAR]

305 FORMAT (1X, 'PUBLIC 2 YR Ty 2X) 3F9.0, 2Xy 3F9.0)

WRITE(OQUT,307)
o7 FORMAT (1X, 'PUBLIC 4 YR )
WRITE(OUT,309) (TA33(2,1), [=21,6)
309 FORMAT (1x, !
WRITE(QUT+311) {TAB3(3,1)y [=21,8)
ill FORMAT (1X,
WRITE{OUT,313) (TAB3(%,1), I=1,6)
313 FORMAT (11X, *

D0 315 K = 146
TOTAL(K) = Q.U
315 TOTALXIK) = Q.0
0D 317 K = 146
DO 317 J = 1,4

TOTALIK) = TOTAL(K) + TAB2(J,K)
317 TOTALX(K) = TOVALX(X) + (TAB2(J,K) * TAB3(J,K))
00 3174 K = 1,6
IF (TOTAL!Y) JEQe O) GO TN 3174
TOTAL(K) = tOTALXUK) /7 TOTALIX)
3174 CONTINUE
WRITE(QUT,319) TITAL

LOWER DIV 1, 2X, 3F9.0, 2X, 3F9.0)
UPPER DIV ', 2X, 3F9.0, 2X, 3F9.0)

GRADUATE %y 2X, 3F9.0, 2X, 3F9.0)

319 FORMAT {1X, '* AVERAGE Yy 2Xy 3F9.04+ 2Xy 3F9.0, /)

WRITE(OUT,321) (TAB3(5,10y 12146}

321 FORMAT (1X, ‘PRIVATE 2YR 9 2Xy 3F9.09 2X, 3F9.0)

NRITE{DUT,323)
323 FORMAT {1X, *PRIVATE 4YR ')
WRITE(OUT,325) (TA33(6,1)y 1=1,46)
325 FORMAT (1X, *
WRITEAOUT327) (TA33(T,1)y [=1,y6)
327 FORMAT {1X, *
WRITE(QUT329) (VAB3(B,1}s I=146)
329 FORMAT {1X, !

DO 331 K = 1,6
TOTAL(K) = 04D
331 TOTALX(K}) = 0.0
00 333 K = 1,6
DY 333 J = 5,8

TOTAL(K) = TOTAL{K) + TA32(JsX)

333 TOTALX(K} = TOTALX(K) + {(TAB2(JsK) * TAB3(J,K))
00 3314 X = 1,6
I[F (TOTALIK) +EQ. 0} GO TO 3314

235

LOWER DIV *, 2X, 3f9.0, 2Xy 3F9.0)
UPPER DIV 'y 2Xy 3F9.0y 24y 3F9.0)
GRADUATE %y 2X, 3F9.0, 2X, 3F9.0)

00004730
00004740
00004750
00004760
00004770
00004780
00004790
00004800
00004810
00004820
00004830
00004840
00004850
00004860
09004870
00004880
00004870
00004900
00004910
00004920
00004930
00004940
00004950
00004960
00004970
06004980
00004990
00005000
00005010
00005020
00005030
00005040
00005050
00005060
00005070
00005080
00005090
00005100
00005110
00005120
00005130
00005140
00005150
00005160
03005170
00005180
03005190
00005200
00005210
00005220
00005230
00005240
00005250
00005260
00005270
00005280
00005290
03005300
00005310




(Appendix F, continued)

3314
335
331

339

341

3414
343

aNaNalelel

345

347
349
357
35y
361
363

365

367

369

371

3715
a7y

RPT

TOTAL{K) = TOTALX(K) / TOTAL(K)

CONT INUE

WRITE(QUT,335)
FORMAT (1%, '+
HRITE(OUT,1337)

TOTAL
AVERAGE by 2Xy 3F9.0, 2Xy 3F9.0, /)
(TAB3(9,1}y 121,6)

FORMAY (1Xy 'NONCOLLEGYATE ', 2X, 3F9.,0, 2X, 3F9.0)

00 339 K = 1,6
TOTAL(K) = 0.0
TOTALX(K) = 0.0
00 34F K = 146
00 341 J = 149

TOTAL(K} = TOTAL(K} + TAB2(J,4K)

TOTALXIK) = TOTY
00 3414 X = |,

IF (TOVAL(X) +EQ. 0)

ALXIK) + (TAB2LJ4K) & TAB3(J,4K) 1
6
GO TI 3414

TOTALIK) = TOTALX{K} / VOTAL(K)

CONT INUE

WRITE(OUT,343)
FORMAT {1X, /7,
WRITE{QUT,251}

BEGINNING PAGE

WRITE{DOUT 345}
FORMAT (11X, /,
WRITE(OUT,203)
WRITE(OUT,205)
WRITE(OUT347)
FORMAY {1Xy /9
WRITE(OUT, 349}
FORMAT (1X, *(A
WRITE{OUT 4357}
FORMAT (11X, 'PU
WRITE(OUT,359)
FORMAT (1X, *PU
WRITE(OUT 361}
FORMAY (1X, °?
WNRITE{OUT»363)
FORMAT (1X, !
WRITE(OUT,365)
FGRMAT {1X, !

DO 367 K = 1,6
TOTAL(K) = 0.0
TOTALX(X) = 0.0
DB 369 X = 146
DO 369 J = 10,
TOTAL(K) = TAB2
TOTALX(K) = {TA
DO 371 K = 146

IF (TOTAL(K) .E

TITAL
1Xy '#*& AVERAGE Yy 2Xy 3F3.0y 2X, 3F9.0)

4 - TABLE 3B

/v 1Xy 32X, 'TABLE 38¢, /)
YEARLy YEARZ2:, YEAR3, YEAILy YEAR2, YEAR3
1Xy TAVERAGE NET TUITION PER STUDENTY)

FTER STUDENT AID)Y!, /)
(TAB3(10,0)y 1=1,6)
8LIC 2 YR Yy 2Xy 3F9.04, 2Xy 3F9.0}

8LIC 4 YR ')
(TAB3(11,1), I=1,6)

LOWER OIV 'y 2Xy 3F9.0y 2Xy 3F9.0)
(TAB3(12,1)y 1=1,6)

UPPER DIV 'y 2X, 3F9,04 2Xy 3F9.0)
(TAB3(13,1), 1=146)

GRADUATE 'y 2Xy 3F9.0, 2X» 3F9.0!

13
(J-94K) + TOTAL(K)
B3(Ji1K) * TAB2(J~9,K}) + TOTALX(K)

Q. 0) GO TD 371

TOTAL(K} = TUTALX(K) / TOTAL(K}
CONT ENUVE
WRITE(OUT,375)
FORMAT (1X, **
WRITE(OUT,377)
FORMAT {iX, 'PR
WRITE({QUT,379)

TITAL
AVERAGE Ty 2Xy 3F9.04 2Xy 3F9.0y 7}
{TA33{14,1}y I=1,06}

IVAYE 2YR Yy 2Xs 3F9.04 2Xy 3F9.0)

236

02005320
00005330
00005340
00005350
00005360
00003370
00005380
00005390
03005400
00005410
00005420
30005430
00005440
00005450
000054590
00005470
00005480
00005490
00005500
00005510
00005520
00005530
00005540
00005550
00005560
00005570
00005580
00005590
00005500
00005610
00005620
00005530
00005640
02005650
00005660
00005670
00005680
00005690
00005700
00005710
00005720
00005730
00005740
00005750
00005760
00005770
00005780
00005790
00005800
00005810
00005820
00005830
00005840
00005850
00005860
00005870
000058890
00005890
00005900




{Appendix F, continued)

RPT
319 FORNAT {1X, '"PRIVATE 4YR ') 00005910
HRITE(UUT 93811 (TAB3(15,1)y 1=1,6) 00005920
381 FORMAT (1%, * LOWER OIV ', 2X, 3F9.0y 2X, 3F9.0) 00005930
WRITE(UOUT, 383) (TA33(1641), I31,6) 00005940
383 FORMAT {1X,y ! UPPER DIV ', 2X, 3F9.0y 2Xy 3F9.0) 00005950
HRITE(QUT,385) (TA33(17,1), I=1,6) 00005960
385 FORMAT (1X, ¢ GRADUATE ", 2X, 3F9.04y 2Xy 3F9,0) 00005970
DU 387 K = 145 00005989
TOTAL(K) = 0.0 00005990
387 TOTALX{K} = 0.0 00006000
00 389 J = 14,17 000069010
DO 389 K = 1,6 00006020
TOTAL(K} = TOTALLK) + TAB2¢(J-9,K] 00006030
389 TOTALXUK)} = TOTALX(X) ¢ {TAB2{J-9,K) * TA83(J,K)) 00006040
00 391 K = 1,6 06006050
IF (TOTAL(K) +EQ. 0) GO TU 391 00006060
TOTAL{K} = TATALX{K} / TOTAL{K) 00006070
331 CONT INUE 00006080
WRETELOUT,393) TITAL 00006090
393 FORMAT (1X, '#* AVERALE "y 2X) 3F9.04 2Xy 3F9.0, /) 00006100
WRITE(OUT,395) (TAB3(18,1)s 1=1,6) 00006110
395 FORMAT (L1Xy "NINCULLEGIATE 'y 2Xy 3F9.0, 2Xy 3F9.0) 00006120
DO 396 K = 146 032006130
TOTALIK) = 0.0 03006140
396 TOTALX(K) = 040 00006150
DO 397 J = 10417 03006160
DO 397 K = 146 00006170
TOTAL(K) = TOTAL(K} + TAB2{J-9,K) 00006180
397 TOTALX(K} = TOTALX{K} + (TAB2{J-9,K) & TAB3(J4sK)) 00006190
00 398 K = 1,6 000062060
IF {TOTAL(K) «€Q. 0) GO TO 398 00006210
TOTAL(K) = TOTALX(K) / TOTAL{K) 00006220
398 CONTINUE 00006230
WNRITE(OUT,399) TJIIAL 00006240
399 FORMAT {1Xs /9o 1X,y *¥% AVERAGE Yy 2Xe 3F9.0y 2Xy 3F9.0) 00006250
WRITE(UUT,251) 00006260
G0 10 719 03006270
C 00006280
C 00006290
c BEGINNING PAGE 5 - TABLE 4A 00006300
C 000046310
c 03006320
4 CONTINUE 00006330
WRITE(OUT, 101} 00006340
WRITE(OUT,104) 02006350
WRITELOUT,1G5) PAGE 00006350
HRITELOUT,107) VERSN, DATE 03006370
WRETE{OUT,109) INIT, TIME 00006380
HRITE{OUT,111) RNAME 03006390
WRITE{OUT113) YEARL, YEAR2, YEAR3 000U6400
HRITE(OUT,401) 00006410
401 FORMAT (1X, /o 1Xy, 32X; 'TABLE 4A', /) 00006420
WRITE(OUT 2031 00006430
WRITE(GUT,205) YEARl, YEARZ, YEAR3, YEARL, YEAR2, YEAR3 00006440
HRITE(UUT,104) 00006450
RRITE(OUT,403) 00006460
403 FORMAT (1X, TUNDCKGRADUATE FNROLLMENT, ALL?Y) 00006470
HRITE(OUT,405) 00006480

405 FORMAT (1Xy 'INSTITUTIUNS, BY FAMILY I[NCODME', /) 00006490

237




(Appendix F, continued) RPT

WRITELOUT,4u7) (TA34(L, 1)y I=1,6) 000065030
407 FORMAT (X, '$ Q - 999V, 2Xy 3F9.09 22Xy 3F9.U) 702006510
WRITE(OUT,409) (TAB4(Z,1)s 1=2146) 03006520
409 FOAMAT {1X¢ '$ 1,000- 14999, 2Xy 3F9.0y 2X, 3F9,.0) 00006530
WRITE(OUT,411) (TAB4&(3,1), 1=1,6) 03006540
41} FORMAT {1Xe *$ 2,000~ 2,999%, 2X, 3F9.0, 2Xs 3F9.0) 00306550
WRITEAOUT (4131 (TABG(4,1}, I=1,6} 00006550
413 FORMAT (1Xy *$ 3,000~ 3,999'y 2Xy 3F9,0, 2X; 3F9,0) 200065170
WRITE(OUT 1 415) (TAB4(5,11, [=146) 00006580
415 FORMAT (1Xy *'$ 4,000~ 4,999%, 2X, 3F9.0y 2X) 3IF9.0) 00006590
WRITE(UUT,417) (TAB4(by1}, 121,6) 03006509
417 FORMAYT (1Xe *$ 59000~ 5,999%, 2X, 3F9.0, 2Xy 3F9.0) 00006610
WRITE[OUT419) (TA34({7,1), 1=1,6) 00006620
419 FORMAT (1Xy '$ 65000~ 79499', 2Xy 3F9.0, 2Xy 3F9.0) 00006630
WNRITE(OUT,421) (TAB4(B,f)}y I=1,6) 00006640
421 FORMAT {1X, '$ 7,500~ 9,999, 2Xs 3F9.0y 2Xs¢ 3F9.0) 00006653
WRITE(DUT,423) (TAB4(9,1}, 1=1,6} 00006660
423 FORNAT (1X, '$10,000-14,999", 2Xy 3F9.0y 22Xy 3F9.0) 00006670
WRITE(QUT,425) (TAB4(1041), 1=1,46) 03006680
425 FORMAT (1Xs '$159000-24,999'y 2X, 3F53.0, 2Xy 3F9.0) 00006690
WRETE(OUT,427) (TAS4(11,1), 1=1,6) 00006700
427 FORMAT [1X, '$25,000- OVER %, 2Xy¢ 3F9.0, 2X» 3F9.0) 00006710
WRITE(OUT,104) 00006720
0O 429 K = 1,46 03006730
429 TOTALIKY = 0.0 03006740
00 431 K = 1,6 000061750
00 431 J = 1y11 00006760
431 TOTALIK) = TOTAL(K) + TAB4(J,«)} 00006770
WRITE(OUT,433) TraraL 00006780
433 FORMAT (1X,. "#& TOTAL Yy 2Xs 3F9.0, 2Xs 3F9.0) 00006790
WREITE{OUT,251) 00006800
¢ 00006810
c 00006820
¢ BEGINNING PAGE 5 - TABLE 4B 00006830
C 00006840
c 03006850
WRITE(OUT,435) 03006860
435 FORMAT (LX) /7y /9 11Xy 32X, 'TABLE 4B', /) 00006870
WRITE(OUT,436) 00006880
436 FORMAT (1Xs *-—--MEASURES---1, 2X, 00006830
L ALTERNATIVE~===vswn-- Ve 2% 00006900
el bbbl ALTERNAT[VE~===m-=- ') 00006910
WRITE(OUT,205) YEARL, YEAR2, YEAR3, YEARL, YEAR2, YEAR3 00006920
WRITE(OUT, 104) 00006930
WRITE(OUT,437) 00006940
437 FORMAT {1X, 18Xy YAID INCREASE PER STUDENT ', 2X, 00006950
*1X, 'NET TUITION INCRFASE PER') 00006969
WRITELOUT,439) 00006970
439 FORMAT {1Xs 21X, ' BY FAMILY INCOME ?, 4X, 2X, 00006980
*1X, 'STUDENT BY FAMILY INCOME', /) 00006990
WRETE(OUT,441) (TABS(ly1)y I=1,6]) 00007000
441 FORMAT {1X, '8 0 - 999y 2Xs 3F9404 2Xy 3F9.0) 00007010
WRITEIOUT,443) (TABS(2,1}y 121,61} 00007020
443 FORMAT {1Xy *$ 14000~ 1+999', 2X¢ 3F9.0y 2Xs 3F9.0) 00007030
WRETE{OUT,445) (TABS(3,1), 1=1,6) 00007040
445 FORMAT (1Xy '$ 2,000- 2,999', 2Xy 3F9,0, 2Xs 3F9.0) 00007050
WRITE(OUT447) {TABS(4yf), 121,46) 00007060
447 FORMAT (1Xy '$ 3,000- 3¢999%, 2Xy 3F9e0+ 2Xs 3F9.0) ~ 00007070

WRITE{OUT,449) (TABS(5s1), I21,6) 00007080
' 238 '




(Appendix F, continued) RPT

449 FURMAT (1Xy *$ 4,000~ 4,999, 2%, 3F9,0, 2X, 3F9.0) 00007090
WRITE{OUT, 4511 (TABS(641)y 1=1,0) 30007100

451 FORMAT {1X, '$ 5,000~ 5,999, 2X, 3F9.0y 2X» 3F9.0) 00007110
HRITELOUT, 453) (TABS(7,1)y I=146) 00007120

453 FORMAT ({1Xy '$ 6,000~ 7,499%, 2Xy 3F9.,0, 2X: 3F9.0) 03007130
WRITE(QUT, 455) (TABS(B8y1)y 1=1,46) 00007140

455 FURMAT (1Xy *$ 7,500~ 94999%, 2Xy 3F9.0, 2X, 3F¥9.0) ¢0007150
WRITE(OUT457) (TABS(99001 1=1,6) 03007160

4517 FORMAT (1X, '$109000~14,999', 2X, 3F9.,0¢ 2X, 3F9.0) 00007170
WRITE(OUT459) (TA35(10,1), L=1y46) aooc7180

459 FURMAT (LX), '$15,000~244999', 2X, 3F9.0, 2Xy 3Fv.0) 00007190
WRITE(OUT,461) (TABS5(1L1,1)y 1:1,6) 00007200

461 FORMAT (LXy '$25,000- UVER t, 2X, 3F9,0, 2X, 3F9.0) 00007210
WRITELUUT, 104} 03007229

DO 463 K = 1,6 00007250
TOTALUK) = 0.2 03007240

463 TOTALX(K) = 0.0 00007259
DO 465 K = 1,46 00007260

DO 465 J = 1,11 00007270
TOTALIK) = (TABG(Jex) ¢ TOTAL(X)) 00007230
TOTALX(KY = (TABS(J,K) * TARG(JyK)) + TOTALX(K) 00007290

465 CONT INUE 03007302
DO 466 K = 1,5 03007310

[F (TOTAL(K} «Eds O) GI TD 466 00007320
TOTAL(K) = TOTALX(K) / T3TAL(K) 03007330

466 CONTINUE 00007340
WRITE(OUTY,4€7) Tarap 00007350

407 FORMAT (1Xy V%4 AVEKAGE 'y 2Xy 3F9.0,y 2X, 3F9.0) 00007360
WRITE(DOUT,104) 00007370
WRITELLUT,103) 030071380
WRITE(OUT,251) 03007390

60 TO 79 0000740v

C 03007410
C 00007420
C BEGINNING PAGE 6 - TABLE 5A 00007439
c 03007440
C 00007450
5 CUNTINUE 00007460
ARITE(GUT, 101) 00007479
HRITE{OUT,104) 00007480
WRITE(QUT,105) PAGE 00007440
WRITE(OQUT,107) VERSN, DATE 03007500
HRITE(OQUT,109) INIT, TIME 03007510
WRITE(IUT,111) RNAME 00007520
WRITELOUT)L13) YEARL, YEAKZ, YEAR3 00007530
KRITE(DUT,501) 0000754y

501 FORMAT (1Xy /y L1Xy 32Xy "TABLE 5A', /) 00007550
WRITELOUT (502) 00007560

502 FURMAT (L1Xy 12Xy f~--MEASURES~=-1, 2X, 00007572
¥6Xy 'o--s-m-- ALTERNATIVE--~wowem ') 03007532
WRITE(GUT 9022} YEARLy YEAK2y YEAR3 00007590

5022 FURMAT (1Xy 34Xy 33Xy T4y 2Xy 3Xy 14y 22X, 3X, 14) 03007600
HRITE(OUT, 104} 03007610
WRITE(OUUT,503) 00007620

533 FORMAT (1Xy 12Xy *NET PRICE PER STUDENT 1) 00007630
HRITE(UUT,505) 00007640

505 FORMAT (1X, 12X, 'BY FAMILY INCOME', /) 00007650
00 507 K =-1,3 00007660

. 507 TOTAL(K) = TABS(1,4#3) - TABS5({1,K) 00007670
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(Appendix F, continued)

RPT
WRITE(QUT509) (TOTALUL), [21,3) 00007630
509 FORMAT (1X, 12X, 1'% ¢ - 3934, B8Xy 3F9.0) 00007690
DO 511 K = 1,3 03007700
511 TOTALIK) = TAB5(24K43) - TABS5(2,K) 00007710
WRITE{OUT,513) (TOTAL(I), 1=1,3) pooor720
513 FORMAT (1X, 12Xy '$ 1,000- 14999'y 8X, 3F9.0) 00007730
00 515 K = 1,3 00007740
515 TOTAL(K) = TABS{3,K+3) - TABS5(3,K) 030017750
WRITE(DUT,517) (TATALLT)y I=1,3) 000077560
517 FORMAT (1X» 12X, '$ 2,000- 2,999%, 8X, 3F9.0) oQoo7ITQ
DO 519 K = 1,3 03007780
519 TOTALIK) = TABS(4,K+3) - TABS(44K) 00007790
WRITE(OUT,521) (TOTAL(T), 1=1,3) 00007800
521 FORMAT (1X, 12X, *$ 3,000~ 3,999', 8X, 3F9.0) 00007810
00 523 K = 1,3 00007820
523 TOTAL(K) = TAB5{(S5,K+3) - TA35{5,K) ¢0007830
WOITE(OUT,525) {TUTALGL)y [=1,3) 00007840
525 FORMAT (31X, 12X, *$ 4,000- 4,999', 8X, 3F9.0) 00007850
DO 521 K = 1,3 00007860
527 TOTAL(K) = TABS51{5,K¢3) - TA:LS5(4,K) 00007870
WRITE(UUT,529) (TOTAL(I),y I=1,3) 00007880
529 FORMAT (1Xy 12Xy '$ 5,000- 5,999', 8X, 3F9,0) Q00078))
D0 531 K = 1,3 00007900
531 TOTAL(K) = TAB5(7,K+3) - TAB5{7,K) 00007910
WRITE{(UUT,533) (TOTAL(I),y 1=1,3) 00007920
533 FORMAT (11X, 12X» '$ 5,000- 7,499', 8X, 3F9.0) 00007930
D0 535 K = 1,3 00007940
535 TOTAL(X) = TAB5(3,K+3) - TABS(8,K) 00007950
WRITE(OUT,537) {TOTAL(L), 1=1,3) 00007960
531 FORMAT (1X, 12Xs 'S 7,500~ 9,999%, 8X, 3F9.0) 00007910
D0 539 X = 1,3 000019382
539 TOTAL(K) = TABS5(9,K+3) = TAB5(9,K) 00007999
WRITE{OUT,541) (TOTAL(L), [=1,3} 00008000
541 FORMAT (1X, 12Xy 1$104000-145599%, 8X, 3F9.0) 00008010
DO 543 K = 1,3 00008020
543 TOTAL(K) = TAB5(10,K¢3) - TA35(10,4K) 00008030
WRITE(OUT545) (TOTAL(I)}y I=1,3) 00008040
545 FORMAT {1X, 12Xy "$15,000-24,999", 8Xy 3F9.0) 00008050
00 547 K = 1,3 00008060
547 TOTAL(K) = TABS5(11,K+3) - TABS5{11,4K) 00008070
WRITE(QUT549) (TOTALII), [=1,3) 000UB08D
549 FORMAT {1X, 12Xy 325,000~ OVER ', 88X, 3F9.0) 00008090
D0 551 K=1,6 00008100
TOTAL(K) = 0.0 00008110
551 TATALX(K) = 0.0 eoo08L20
D0 559 K = 4,6 00006130
D0 559 J = 1,11 09008140
TOTAL{K) = TAB4(J,X) ¢ TOTAL(K) 00008150
559 TOTALX(K) = TOTALX(K) ¢ (TAB&{J4K) * (TABS{J,K) - TABS(Js¢=-3)}) 00008160
D0 561 K = 4,6 003008179
IFf (TOTAL(K) .EQ.0) GO TO 561 00008180
TOTAL(K) = TOTALXI(K) /7 TOVAL(X) 00008190
561 CONTINUE 03008202
WRITS(OUT,104) 00008210
WRITE(OUT,567) (TOTALUI), I=6,6) 00008220
5617 FORMAT (11X, 12X, '%& AVERAGE '+ 8Xy 3F9.0) 02008230
WRITE(OUT,251) 00008240
C 00008250
(g 02008252

240




(Appendix F, continued)

RPT

¢ BEGINNING PAGF & - TAULE S8 030082790

C 00008280

¢ 00008290

WRITE(AUT,571) 03008300

571 FORMAT {1Xy /4 /s LXe 32Xy 'TABLE 587, /) 00008310

WRITE(OUT,572) 00008320

512 FURMAT (1X, 12Xy '=--MEASURES-=-~1, 2X, 02008330

EIXy Ve ALTFRNATIVE-=~=~~-=~ ') 0000AR34%0

WRITE(OUT,5722) YEARL, YEAR2, YEAR3 03308350

5722 FORMAT (1Xy 37Xy 3X, L4y 2X, 3Xy Y4, 2Xy 3X, [4) 03008360

WRITE(OUT,104) 00008371
WRITE{OUT15173) 03008380

513 FURMAT {1X, 7X, 'CUST PER ADDITIONAL STUDENT'y /, /) 00008390

HRYTE(GUTy575) (TABGLL,1), I=1,3) 00008430

575 FORMAT (1Xy 7X, 'FEDE<AL GOVERNMENT', 12X, 3F9,0, /) 00008410

WRITE(QUT»577) (TABGL2:1)y L=1y3) 00008420

517 FORMAT (11X, 7Xy '"STATE GOVERNMENTSY, 13Xy 3F9,0, /) 030084390

WRITEAUUT,579) (TARG(3,1), I=1s3) 03008440

519 FORMAT {1Xy 7X, 'LICAL GOVERNMENTS®, 13X, 3F9.0, /) 00008450

NRITE(OUT583) {TABG6{4,01)y 1=21,3) 00008450

583 FORMAT (1Xy X, 'STUDENT AND FAMILY FUNDS', 6X, 3F9.0, /) 00008479

WRITELOUT,591) (TAB6IS,1)y1=1,43) 0000848V

561 FORMATULXy TXy 'PRIVATE SOURCES OF FUNDS' 16X43F9.0,/7) 00008490

03 585 K = 146 00008500

TOTAL(K) = 0,0 00008510

585 CUNTINUE 02008520

D0 587 K = 1,43 02008530

0D 587 J = 1,5 00008540

587 TOTAL(K) = TOTAL(K} + TAB6(J4K]) 03008550

WRITE(OUT,589) (TUTAL(I), I=143) 03008560

589 FORMAT (1Xy /4 1Xy TXy "%% TOTAL'y 22X;5; 3F9.0) 030085170

WRITE(OUT,104) 03008580

WRITE{OUT,104) 00008590

WRITE(DUT,103) 00008500

WRITE{OUT,251) 00008510

GO 10 79 000084620

¢ 030085630

C 02008640

c BEGINNING PAGES 7 THRIUGH 9y TABLES & THROUGH 8 00008650

¢ 00008660

c 00008679

6 CUNTINUE 00008680

c 0300869

c 00008720

C MATKRIX RELATEL TJ TABLE NUMBER HERE - ITAZ ALREADY HAS 00003710

C BEEN RANGE CHECKED ABOVE 02008720

c 00008730

Iy = 1748 - 5 00008740

c THIS CONTROLS THE BASIC THREE ALTHRNATIVE LJOP 02008750

c EACH PRODUCES ONE PAGE OF OUTPUT, 00008760

C 00008770

WRITE(QUT,,104) 00008780

WRITE(OUT,105) PAGE 02008790

WRITELOUUT,107) VE2SN, DATE 03008800

WRITE(DUT,109) INIT, TIME 00008810

[F (ITAB LEQ. 6] IYEAR = YEARL 00008820

IF (ITAB .EQ. 7) IYEA" = YEAR2 0000:8830

IF [ITAB «EQ. B) IYEAR = YEAR3 00008840

WRITE(QUT,L111) KNAME 00008850
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(Appendix F, continued)

600
601

603

605
607
6049
611
613
615
617
619
62l
623
625
627
629

631

637

Ric

A FuiiText Provided by ric [ ¢

WRITELOUT,000)

FORMAT (1X, 4X,

WRITE(DUT,601)
FORMAT (11X, /7,
WRITE(QUT,603)

FORMAT (11X, 4X,

¥3Xy 4X,
/)

WRITE{OUT,605)
FORMAT (LX,
WRITE{OUT,607)

'"OIRECT PuBLIL

RPT

IYEAR

YEOR YEAR ', 14)

iras.

1Xy 30Xy 'TABLE?, 12, /)

YFROM:I'y 22X, 3X, *FEDERAL', 2X, 4X, 'STATE?!,
"LOCALTY, 33X, 3X,

"STJDENTY, 2X,

FORMAY (1Xy PTUNDERGRADUATE?)

WRITE(UUT, 609
FUORMAT (1x, !
WRITELUUT,611)
FORMAT {14,
WRITELQUT,613)

FATDCOIY)y (TA3T(2,1,1Y),
LT 'y F640, 5F12.0)
FAIDUIY) s (FABZ(L9l,1Y),
GE $'y F6.0y 5F12.0)
(TABT{3,1,1Y), 1=1,5]}

FOKRMAT (1X, *GRADUATE 'y 5F12.0)

HWRITE(OUT,615)

(IA37(9|!||Y)' |=1'5)

FORMAT (11X, "ALL STUDENTS', 5712.0, 7/}

WRITE{UT,,617)
FURMAT (11X,
WRITELUUT,619)
FORMAT {1X,
WRITE(OUT,621)

FORMAT {1Xy 'PRIVATE

WRITE(UUT,623)
FORMAT (1X,
NRITE(GUT,625)

(TA57(5|||‘Y)| l=115’

"PUBLEC 2 YR 'y 5F12.0)

(TABTUbel4lY)y 1=1,5)

tPUBLIC 4 YR 'y 5F12,.00

(TABTUT+141Y)y 1=1,5)
'y 5F12.0)

(TABT(8s141Y)y 121,5)

NONCULLEGTE 'y 5F12.04 /)

FORMAT {1X, *FEDEKAL AID To: ?)

WRKITELUUT,627)
FORMAY (1X,
WRITE(UUT,629)
FORMAT {1X,
WRITC(OUT,104)
WRETE(QUT,531)

FORMAT (1X, *CusST

*1TDIY )
HRLITELOUT,607)
WRITE(OUT,609)
WRITE(QJT,611)
WRITE(UUT613)
WRITE{LUT 1615)
WRITE(QUT;617)
WRITE(DOUT,619)
WRITELDUT,621)
WRITE{QUT,623)
WRITE(UUT,5625)
WRITFE(OUTF,627)
WRITE(OUT,629)
HRITE(OUT,104)
WRITE{QUT,637)
FORMAT. (1X,
WRITE(OUT,607)
WRITE(OUT,609)
HRITE(OQUT,611)

" WRITE(OUT,613)
WRITE(OUT,615)
WRITE(OUTy617)

(TA&7(91[)IY)| l=1|5)
STATE GUV *y 5F12.0)
(TABTIL0y1,1Y)y [=145)
LICAL 50V 'y 5F12.0)

FAIDCIY)y (TA3B(2,1,1Y),
FALD{IY)y (TAB3(Ll,1sEY),
(Ta38(3,1,1Y)y 1=1,5})
(TABB(Q,[.IY). lzlns’
(TABBIS,141Y), 1=1,5)
{TABB(By I, 1Y),y [=1,5)
(TABB({T,1,1Y), 1=1,5)
(TAﬂB(B:‘le)l ]=1'5’

(‘ABB(?.].[Y)[ I=1’5,
(TABB(1041,41Y)s 121,5)

'NET CHANGE IN FUNDING', /,

FALOULY)) (TABI(29141Y),
FALDUIY)y (TA3G(Ls1,1Y),
{TABI{3,1,1Y), I3145)
(TABYLayl,1Y)y 1=1,5)
(TABI{5,1,1Y)y 1=145)

242

INDJCED BY ENROLLMENT CHANGES'y /,

3X, 'PRIVATE!',

FUNDING DECISIONS'y /4 1X,

1=1,5)

l=1|5,

l=1,5)
I=1,5)

1Xy, 4X, *TO'}

I=1,5}
13105’

LY

00008864
0000870
000088380
00008872
00008910
00008910
00008920
00208330
00008940
00008950
y0008960
00008270
0420083940
00008390
0V009900
03009015
000090290
00009230
00009340
00009050
00009369
00009370
00009080
00009393
03009100
JJ0C9110
02309120
ou009130
00009140
00009159
03009160
02009170
00009180
020092130
00009200
00009210
02009220
02009230
00009240
000092590
00009260
02009270
00009280
03009290
03009300
03009310
00009320
000V9339
03009340
032009350
00009360
00009370
00009380
00009390
00009400
00009410
00009420
00009439
03009440




(Appendix F, continued)

RPT

WRITE(UUT,619) (TABYLG,1,1Y),y I=1,5) 0000945)
WRITE(QUT 6210 (TABI{74141Y),y, I=1,5) 00009460
WRITE(DUT,623) (tAB9(u.l.lY). I=1,45) 00009479
WRITELQUT,625) 020094890
WRITELOUT 6271 (TAB9(9,141Y), 1=1,5) 02009499
WRTTE(GUTy029) (TABYLLO1,41Y)y [=2145) 00009509
WRITELUUT, 251) 030095190

699 CONTINUL 03009520
GO0 YU 719 03009530

C 00009540
c 00009550
1 CONT INVE 00009560
c 00009570
C 00009580
c SUMMARY TABLE 1 (ADDED IN VERSIUN le2) V0009590
C 00009600
WRITE{OUT, 104} 30009610
WRITL(OUT,105) PAGE 0309954202
WEITE(NUT 4 LOT) VERSN, DATE 00009630
WRITE(GUT109) INITy TIME 000094640
WRITE(OUT 11 () RNAME 32009650
WRITE(QUT,B801) 00009660

801 FCIMAT (IXy /9 27X, *TABLE 1 - SUMMARY', /) 020096170
WRITE(UUT,803) YtAKl, YEAR2, YEAR3 03009680

803 FORMAY (1Xy 30X, SX» k& 3Xy 5Xy 1%y 3Xy 5Xy 14) 00009690
WRITECLUUT, 307) 00U09730

807 FURMAT (1Xx, 'I, PROPISED POLICY CHANGES?Y, /) 00009710
HRITE{OUT,309) (TAB1O(1,1}, I=1,3) 00009720

809 FORMAT {1X, 'YADDITIUNAL STUOENT AID, FEDERAL v 3F12.0) ’ 00009732
HRITE(OUT,8L11) (TABLO(3,1), 1=1,3) 00009740

811 FORMAT (LX, ! MAXIMUM ELIGIBLE FAMILY [INCOME Yy 3F12.0) 00009750
WRLTE(OUY,813) (TAQL0(2y0), 1=1,13) 32008760

813 FORMAT (1X, 'YADUITIONAL STUDENT A1De STATE ty 3712.0) 00009772
WRITE(OUT,815) (TAa310(4,1), f=1,3) 00009780

815 FORMAT (11X, ! MAXIMUM ELIGISLE FAMILY INCOME ty 3F12.2) 00009790
WRITELOUT,BL1T7) (TABLO(S5,1)y 1=1,3) 02009800

817 FORMAT (1X, 'ADDITIONAL INSTITUTIONAL ALD,FEDERAL', 3F12.0) 03009810
K= 5 00009820

If (FKODI(L) +FQ¢ O) K = 6 00009830

IF (FKOD{1l) «F2s 1} K =1 000093840

IFf {FKOD{1l) «EQe 2} K = 2 00009850

IF (FXUD(L1) +EQ. 3) K = 3 00009869

IF (FRKGD(L) oEde 4) K = 4 00009870
HRITE(OUT,819) (TYPDES(JyK)y J=1,5} 00009880

819 FORMAT {1X, 2Xy 5A4) 000098730
WRITE(GUY , 821) (TABLO(GsT),y 1=133) 380609300

821 FORMAT {1X, YADDITIUNAL INSTITUTIONAL AlD, STATE *, 3F12.3) 06009910
K =95 00009920

IF (FXOD(2) +EQe D} K = O 00409930

IF (FKUDL2) 06 1) K =1 00009340

1F {(FKODL2) +EQs 2) K = 2 00009350

1IF (FKUD(2) +EQ. 3) K =3 00009960

[F (FKOD(2) +EQe 4) K = 4 00009370
WRITE(UUT,823) (TYPUESIJoK)y J=1,5) 000093890

823 . FORMAT (1X, 2X, 5A%4) 00009990
WRITELUUT,825) (TABLO(Ty1), [=1,3) 00010000

825 FORMAT (1X, 'FEDEKRAL TRANSFERS, LOCAL GOVERNMENT 'y 3F12.0) 00010210
HRITE(UUT,827) {TABLl0(8y1), 1=1,;3) 00010020

827 FGRMAT (1Xy 'FEDERAL TRANSFERS, STATE GOVERNMENT !, 3F12.0) 00010030
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(Appendix F, continued)

RPT

WRITE(UUT 8290 (TABLOLY [y [=1,43) 00010040

829 FORMAT (LX, "% TUTAL FEDERAL TRANSFEKRS Ty 3F12.0) 03010350
WRITECOUT,,831) 00UlUQ6V

831 FOKMAT (L1X, 'AVERAGE TULTIUN BEFUXKE STUDENT AIUG *) 00010070
WRITELOUT,,833) (TABLO{1D41), 1=1,3) 00010080

833 FURMAT (11X, * PUBLIC ¢ YEAR fy 3F12.2) ov010290
HRITE(OUT,835) (TABLO(1le0), 1x:1,43) 020101920

839 FORMAT (11X, ¢ PUBLIC & YEAR, LUAER DIVISION ', 3F12.0) pID1V1LD
WRITE(LUT,837) (TA310(12,1), 1=1,3) 00310120

831 FORMAT (1X, ! PUBLIC 4 YEAR, UPPER DIVISION 'y 3F12.0) 02010139
WRITELOUT,839) (TAHL10(13,41), 1=1,:3) 00010140

839 FORMAT (1x, ! PUBLIC 4 YEARy GRADUATE Yy 3F12.2) 02010150
WRITE(UUT841) (TABL1O(14 1),y 1=1,3) 23010140

841 FORMAT (1x, ? PRIVATE, UNDERGRADUATE Yy 3F12.9) V0010179
WRITE(OUT»843) (TA3LO(15,1), [=1,3) 03210189

843 FORMAT (11X, ¢ PRIVATE, GRADUATE Yy 3F12.0) 03010190
WRITE(UUTB845) (TABLO{16,41),y [=1,3] 00010200

845 FORMAT {1X, "WUNCULLEGIATE "y 3F12,03y /) 03010210
WRITE(OUT,847) 02010220

8417 FORMAT {1X, *11, PROJECTEN PERCENT CHANGES FROM FURECAST ENAJLLSEO)010230
*NT?, /) 0301024%0
HRITE{UUT,851) (TABLO(17,8), I=1,3) 00010250

851 FORMAT {(1X, tPUBLIC ¢ YEAR Y+ 3{FL0.29 ' Z')00010260
*) Q0010270
WRITE(OUT,853) (TAB10(18,1), [=1,3) 00010239

853 FORMAT (1X, 'PJUBLIC & YEAR, LOWER JIVISION ty 3(F1D42y * %£')00010299
¢) 03010300
WRITE(UUT $855) (TA310(1%,1), [=1,3} 00010310

855 FORMAT {1X, 'PUDBLIC 4 YEAR, UPPER DIVISIUN e 3(FL1242¢ ' 2')002010320
%) 00010330
WRITE(DOUT 857} (TAB10(2041), 1=1,3) 00010340

857 FURMAT {1X, 'PUBLIC 4 YEAR, GRADUATE 'y 3LF10.2¢ ' 2%)0201035)
%) 000103860
WRITE(OUT,859) (TAB10{21,1), I=1,3) 000103790

859 FORMAT (1X,y *PRIVATE, UNDERGRADUATE Yy 3{F1342y ' 2'3109010382)
%) 03010390
WRITE(OUT,861) (TA310(22:1)y I=1,3) 00010400

861 FORMAT {(1X, 'PRIVATE, GRADUATE ‘e 3{Fl0.2, * %2')00010410
*) 60010420
WRITE{DUT,363) (TABLO12341), [=1,3) 00010430

863 FORMAT (11X, 'NINCOLLEGIATE "93(F10.2, ' Z') 03010440
*) 00010450
WRITE(OUT,865) (TA3L0(2441), I=1,3) 00010450

865 FORMAT (11X, 'UNDEKGKADUATE, LESS THAN $10,4200 Ty 3(FL1J)a2s ' €')0D010470
*) 03010480
HRITE(DOUT,867) {(TAB10(25,1), 1=1,3) 03010590

867 FORMAT (LX, 'UNDERGRAOUATE, $10,000 T3 $14,999 'y 3LF10.2y ' Z')00010500
*) 0010510
WRITE(QUT,863) {TAB10(2641)y 1=1,3) ‘ 00010520

869 FORMAT {1X, VUNDERGRADUATE, $15,000 AND OVER v 3{F10.2y ' £')00010530
€, /1 V0010540
WRITE{OQUT,8T71) 03010550

871 FORMAT (1X,y "I1l. PRUOJECTED FINANCING CHANGESY', /) 00010550
WRITE{OUT,873) (TAB10{2741}, I=1,3) 03010570

873 FORMAT L1X, 'TOTAL INCREMENTAL COST, FEDERAL Yy 3F1li.0) 03010580
WRITE(OUT,875) (TABL10(28,1), 1=1,3) 03010590

875 FORMAT {1x, 'TOTAL INCHEMENTAL COST, STATYE ty 3F12.0) 02010600
WRITE(OUT 877) (TABLU(29,1)y 1=1,3) 00010510

8117 FORMAT {1Xs 'TOTAL INCREMENTAL COST, LOCAL 'y 3F12.0) 00010620
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{Appendix F, continued) RPT

WRITE(OUT,879) (TABLO(30,1)y I=21,43) 00010630
8719 FORMAT (1X, '+ TOTAL GOVERNMENTAL INCRMNTAL COST', 3F12.0) 00010640
WRITE(OUT+881) (TABL0(31,1), I2]1,3) 0001065
881\ FORMAT (1X, 'TOTAL INCREMENTAL COST, PRIVATE Yy 3F12.0) 02010660
HRITE(OUT,883) (TABLO(32,41), 1=1,3) 00010570
883 FORMAT (11X, 'TOTAL INCREMENTAL COST, FAMILY €& STU', 3F12,0) 00010680
WRITE(OUT,885) (TABLO(33,1)y I=1,3) 00010690
885 FORMAT (1X, '*% TDTAL IMCAEMENTAL COST s 3F12.0} 00010730
WRITE{OUT887) (TABLO(34,1)s I121,43) 00010710
887 FORMAT (1X, "ADD TUITION REVENUE FOR STUDENT AID 'y 3Fl2.,0, /) 00010720
WRITE(LUTy889) 0%010730
889 FORMAT (1X, *iVe PROUJECTED COST PER AODITIONAL STUDENT', /) 000107490
HRITELOUT,891) (TA36(1,1)y I=1,3) 00010750
89} FORMAT (1X, 'CNST BURNE BY FEDERAL GOVERNMENT Ve 3F12.0) 00010760
WRITE{OUT,892) (TABO{241)y 21,3} 00010770
892 FORMAT (1X, 'CUST BORNE BY STATE GOVERNMENTS vy 3F12.0) 03010780
WRITE(OUT,893) (TAB6(3,1), I=1,3) 00010790
893 FORMAT [1Xy CUST BORNE BY LOCAL GOVERNHENTS 'y 3F12.0} 00010809
WRITE(QUTy394) (TABG6I4,1), [=1y3) 03010810
894 FORMAT (1X, 'COST HBURNE BY STUDENT AND FAMILY 'y 3F12.0) 00010820
HRITELOUT,895) (TAB6{S,1), [=1,3) 00010830
895 FORMAT (1X, 'COST FRDOM PRIVATE SUURCES OF FUNDS 'y 3F12.0] 00010840
DO 896 K = 146 03010850
TOTALIK) = 0.0 060010860
896 CONT ENVE 00010870
DD 897 X = 1,3 00010880
DO 897 J = 1,45 000108190
891 TOTAL{K) = TOTAL{X) + TABB{J,K) 00010930
HRITE(QUT,8338) (TOTALII), 1=1,43) 00010910
898 FORMAT (1X, '#* TQTAL COST PER ADDITIOUNAL STUDENT!, 3F12.0) 03010920
HRITE{OUT, 251} 00010930
GJ 10 19 00010940
999 CONTINUE 00019592
WRITE(OUT,991} 00010960
991 FORMAT (1Xy 'NCFPO5 I REPURTS COMPLETED!) 00010970
END 00010980
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