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SECTION I

INTRODUCTION

At present, the Federal Govern= ent operates 'several programs

whi h provide money, either as loans or as a combin ti n of grants and

loans, to students; furthermore, several proposals to modify or replace

these programs are now under consideration in the Administration and

Congress. The problem to be addressed in this analysis is to clarify the

economic and budgetary implications associated with continuing these

existing programs, and discuss the differing economic consequences that

would follow if some alternative approaches were instituted.1/

We first examine in Section II the goals and public benefits of aid to

higher educations. These benefits include: economic development of the

nation, defense and security, redressing social inequalities, and improve-

ment of the quality of life.

In Section III the principal Federal aid programs are discussed: the

Educational Opportunity Grants, College Work-Study, National Defense

Student Loan, and Guaranteed Student Loan programs. Data are given

which describe the magnitudes of these programs and the family income

and minority group background of the recipients. The characteristics of

proposed future programs are also discussed.

1 The inclusiveness of this report was limited by its manpower
allotment of 21 man-days, expended over a three week period.
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In S ction IV the budget implications of the current programs are

contrasted by computing the costs to the Federal Govrnment, State

government, institution, and student. In the case of the loan programs,

the appropriate discount and default rates were :apt known, and so the

costs were computed by treating these rates parametrically.

The economic implications of the loan and grant programs are discussed

in Section V. The first part of this s ction deals with the macro-economic

effects of these programs: the impact of loans and gr ts with respect to

such issues as the level and distribution of income in the society. In the

last part, the micro-economic effects of aid programs are considered.

Here, the concern is with the impact of the alternative programs on the

families of students and on the students themselves, both during the period

of schooling and afterwards.

In Section VI, we describe what some of the economic consequences may
0.

be for the proposed National Student Loan Association.

And in the Appendix, formulas are derived which compute the present

value of loan costs. Thes-e formulas were used in the cost calculations in

Section IV.
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SECTION II

BENEFITS AND GOALS OF FEDERAL _AID TO HIGHER EDUCATION

In orde- to evaluate the alternative approaches to student support,

it is necessary to observe the broader con_ext in which these programs

operate, and comment briefly on the general rationale for Federal

involvement in State and private institutions of higher learning. In

short, why should the public be compelled to support higher education

through the dispersion of its tax moneys?

Public Ben fits

The first general argument relates to the Federal government

cone rn with the overall economic development of the nation. Past

experience indicates that an extensIon of opportunities for higher educa-

tion results in a real increase in the productivity of the aggregate citi-

zenry, by enhancing the pool of skills and career opportunities of

graduates. This increase in the productivity of factor inputs which

accompanies investment in education results in an increase in the

potential output of the economy. Insofar as the economy is able to

maintain full employment of the available factors of production, output

per capita is higher than it would be in the absence of investments in
1higher education (6, 9, 10).-/

umbers in parenthesis refer to the references in Section B.
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Closely related to the economic develoTa ent rationale is the

defense and security rationale. In this argument, expanded higher educa-

tion opportunities strengthen the nation in its politica7 and economic

relations with the rest of the world, by strengthening its dollar, and

stimulating his industrial development. Also, higher education is pre-

sumed to ensure the quality of political and military leadership, and

produce the scientific and technological depth needed to support programs

in military defense, international development, and domestic stability.

A higher general level of education is also presumed to enhance the

citizenship skills of the electorate, thereby improving the selection of

gov rnment representatives, who are, in turn, better makers of inter-

national and domestic policy. (16)

Aid to higher education, when viewed more selectively as aid to

particular segments of the population, can be viewed as a means of

redressing social inequalities that is, as a strategy for providing

collectively supported opportunities for people lacking private resources.

In this ease, the goal is to alter the distribution of higher education so

that the poor and lower-middle class can participate in it more easily.

While economic development in this segment of the economy will also

have broader economic effects, the goal in this case is more selective,



and the factors influencing policy decisions are more complex. (1) 2,

10, 11, 12)

These three broad public purposes- -economic development, defense

and security, and equality of opportunity, are to some degree, subsumed

in the difficult-to- easure notion of quaP4--- of life. A recurrent theme

in the literature on higher education is that a better educated public

enjoys a better quality of experience, by virtue of psychological changes

and increased skill in solving social/personal problems and achieving

social/personal goals. Increased job satisfaction, income, and intellec-

tual competence are held to be indicators of quality in social life, and

they result in the "non-material" benefits of education.-

Private Benefits

In addition to these public benefits, there are private benefits as

well. IndivIdual citizens experience increased persoKial rewards- -as
-e result of education they might not otherwise have had, or as a result

of receiving that education at reduced personal expense. In this view,

one of the goals of Federal aid to higher education is, as in many public

progra s, to dispense public wealth to private beneficiaries, who

become in effect, interest groups competing for the public treasure, and,



thus, motivated political constituencies. And it is clear that certain aid

allocation policies have political implications for legislators. (11, 19)

A special group of private beneficiaries are those lending agencies

who receive profit from their commerce in government-administered or

subsidized loans, and they are a group whose interests conflict with some

of the aid alternatives. (3)

And, still another private beneficiary are those institutionsprivate

universities, coll ges, schools--who are able to attract students that

otherwise would not have been able to attend. This effect is particularly

relevant in the case of profit-making schools and agencies. (4)

Public Versus Private Benefits

While it is apparent that some material and non-material benefits

accrue to both the public and private sector, it is not clear which set of

benefits should be predominant in formulating aid policies. In other

words, shall the benefits of aid to higher education be considered

primarily public or private? The importance of this determination is

particularly relevant in declding who should bear the cost of the aid, or

more realistically, how should the costs of the aid be apportioned? Nor

should the costs of the activity be described entirely in terms of princi-

pal, interest, and direct administrative costs, but rather in the broader

context of economic and psychological opportunity costs.



Considering the goals of the programs, and the differing benefits,

how much can government, inyestors, and private citizens .reasonably

be expected to expend, in order to derive their respective benefits?

Controversial Assumptions in the Rationale

Prior to a description and tentative evaluation of the alternatives,

this rationale must be examined, to see if any of the assumptions are

controversial.

The basic assumption in the rationale is that increasing the

general availability of public aid for undergraduate students will

increase the proportion of persons in the 18-21 age group who actually

secure college degrees. Actually, this is a questionable belief. It

-has been pointed out (9) that the proportion of high school graduates

who attend and complete college programs has remained relatively

stable in recent decades, and that the increase in coll ge enrollment

has been attributable to changing numbers of persons in the age group,

and an increase- -particularly among females- -of the percentage of

students who complete high school in the first place. It is also apparent

that, given the increased availability of state and county subsidized

institutions, the influence of resources available to an undergraduate

student have a greater effect on where he goes to college, rather than

whether he goes to college. Thus, if the only higher educational institu-

tions were expensive pri ate colleges and univer ities, it might be the



case that increased grants and loans would increase enrollment, but in

the absence of this false c nstraint, the assumption is questionable.

A second important assumption, rarely challenged, is that there

is a clear, uncontrovertible relationship between income and education.

While past data on lifetime earnings vis. educati6n overwhelmingly

support this claim, it is not clear that this will always be such a marked

correlation. Certainly, as the proportion of the total work force with

college degrees increases, the market value of the degree must decrease.

Arfd, as college admission becomes less discriminatory and more public,

the likelihood of career success for graduates will decrease.

In short, past correlations between education and income were in

part attributable to the scarcity of college degrees and the success-

oriented selectivity in the choice of candidates. As these so i I dimen-

sions change, the earning-power of the degree will also change.

The inco

(9, 10)

e- educatIon tie is also based on an assumption of an

undersupply of the kinds of persons produced by the colleges. Today,

there is not full employmenteven for the best educated Americans

and the market value of the education has, in many instances, deterior-

ated. (Subsequent analyses in this paper will assume a return to a full-

employment economy, at least for college graduates.)

These unresolved que tions limit the credibility of the rationale

behind both public and private investment in higher education. At the

2-6
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very least we should remember that since increased investment in

education is likely to be subject to diminishing returris, the benefits of

higher education will be reduced at the margin, although the overall

benefits certainly will not be eliminated altogether.

2-7
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SECTION III

ALTERNATIVE FEDERAL PROGRAMS

In this section we describe the characteristics of the pri cipal

student aid programs sponsored by the Bureau of Higher Education.

These programs include the Educational Opportunity Grants, College

Work Study, National Defense Student Loan, and Guaranteed Student Loan

programs. We also discuss some of the p oposed future programs.

Educational Opportunity Grants (2, 5)

In the Educational Opportunity Grants progra (EOG), the Federal

Government provides financial assistan ce, on the basis of need, to

qualified undergraduate students, The grants are given directly to insti-

tut'on of higher education, which then select the students whe receive

aid. The maximum EOG award to a student is $1, 000 per year. However,

the EOG award mu t not be more than half of the total financial assistance

given to the student by the institution. Graduate students are not eligible

for support from the EOG program.

College Work-Study Pr9sram (2, 5)

The purpose of the College Work-Study pr gra (CWS) is to stimulate

the part-time employment of students attending institutions of higher educa-

tion, particularly students fromlow income groups. The CWS program

provides grants to institutions for partial reimbursement of wages paid to

3-1
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students wo ing on campus or off campus in public or non-profit orgarli-,

zations. Since August 20, 1968, federal grants have cove d 80% of the

student's wages. The remainder is paid by the institution, employer,

some other donor.

National Defense Student Loan Pro ram (2,5)

The purpose of the National Defense Student Loan program (NDSL)

is to assist colleges in making l -interest loans to graduate and under,

graduate students. The federal grants to an insitution make up 90% of the

loan fund, with 10% contributed by the institution; Students apply for haans

to the institution in which they are enrolled. Undergraduates are limited

to borrowing $1,000 per academic year and $5,000 total, while graduate

and professional students are limited to $2,500 per academic year and

$10,000 total. Repayment of the loan extends over a ten year period,

starting nine months after the borrower ceases full or part-time study.

An interest rate of 3% is charged during the repayment period.

Guaranteed Student Loan Prog_rarn (2,5)

In the Guaranteed Student Lo n program (GSL,), the loan is negotiated

between a non-governmental lender (such as commercial banks, savings and

loan associations, credit unions, insurance companies, etc. ) and the

student, with the Federal Government subsidizing part of the interest in

some cases. The loan is insured by the State, a private non profit agency,



or the Federal Government. A student is eligible to borrow if he is

accepted for enrollment at an eligible institution. The maximum loan

per academic year is $1,500, with a total of $7,500 per student. 'If

the student's adjusted family income (adjusted for claimed exemptions)

is less than $15,000 per year, then the Federal Government will pay

the interest on the loan while the studenris attending school. The student

pays the total interest at the negotiated ra e during the r payment period,

which begins nine to twelve months after graduation or withdrawal from

school. The lenders making the loans to students are protected against

loss by either a guarantee provided by State a.nd private non-profit

agencies or by direct Federal insurance. In the cases of rriost guarantee

agencies, the Federal Government also provides for 80% (principal

amount) re-insurance on claims that they pay to lenders.

P o OS d Re ision of Cur ent Pro rams (12,18)

The.legislature is currently considering a comprehensive modification

of these existing programs through the creation of a National Student Loan

Association, "a private corporation .chartered and established by the Federal

Government" which would develop funds by issuing its own obligations,

guaranteed against default, with which NSLA would "buy, sell, or ware-

house student loan paper from colleges, banks, or other eligible lenders."



The NSEA program, working in conjunction with the Guaranteed Student

Loan program would, presumably, eliminate interest ceilings on GSL

loans, provide subsidies only on the basis of need (not to wealthy borrowers

eliminate pre-payment penalties, and eliminate some of the uncertainties

now besetting borrowers, and compensate for vagaries of the money market.

The Contingent Repayment Alternative (10)
fi

An approach being discussed at U.S. O. E. , but not yet the subject

of.f rmal legislative proposal is the contingent repayment plan, or "Educa-

tional Opportunities Bank." Developed at MIT several years ago, and now

b ing experimented with at some private colleges, this approach differs in

that a borrower's indebtedness is a function of his subsequent earnings,

rather than a fixed amount. The borrower pays a percentage of his

earnings to the lender institution (in this se he college or university).

This approach stresses the private benefit notion, and presumably ensures

that a student's obligation will be based on his actual ,riaterial benefits,

rather than on some average or aggregate notion of what his benefits will

be. The concept increases risk for the lender, and dcJcreases it for the

borrower.

Co arative Data: on the P o rams

The following tables are an attempt ;- mpare the costs and award

distributions of the various programs. The niforrnation is derived, mainly,

3-4
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from the Bureau of Higher Education Factbook (1970); in some cases,

because of uncertainties of data and differences in acounting procedures,

the information is an approximation. The tables should be used to observe

general comparisons, rather than precise comparisons.

Com arison of Total Awards

Table 3-1 is a comparison of the Total Subsidy for the various

programs. These costs do n nclude the administrative and overhead

expenditures, nor do they reflect pay-back of loans. The table shows the

pool of monies available to students and institu ions.
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Total Student Beneficiaries

Table 3-2 compares the 'to al number of college .students receiving

benefits from one of the programs. In this summary, the students on the

2nd, 3rd, or 4th year of the award are included; no differentiation is made

between new and continuing awards.
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I co e of Reci lents

Table 3-3 shows the percentage distribution of aid to fa lies of

different gross taxable income for the 1968 and 1969 periods.
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Aid to Non-White and S anish-Surna ed Americ ns

Table 3-4 shows the proportion of total aid, for .each program,

awarded to non-white and Spanish-surnamed Americans for 1969-- the

latest year for which the data is currently available.



National Student Defense Loan 17.8

Work-Study Program 23.1

Ed..Opportunity Grants 30.1

Guaranteed Student Loan 8.3 3.0

Table 3-4

% of Aid Distributed to Non-White and

Spanish-Surnamed Americans,

1969

3-12
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SEC TION IV

COSTS OF CURRENT AID PROGRAMS



SECTION Iy
COSTS OF CURRENT MD PROGRAMS

Two important questions are: what does it cost to provide a student

with aid, and whom does it cost? In this section we compare the costs of

the different aid programs discussed in the previous section, including the

costs to the Federal Government, state government, institution, and student.

Because the costs of the loan programs depend upon several parameters

which are not known exactly (the default rate, collection rate, discount

rate, and length of repayment), we will examine the sensitivity of these costs

to variations in the unknown parameters. For definiteness, we assume that

a freshman student will receive $1,000 in aid from either EOG, CWS, NDSL,

or GS14. We further assume that the student's adjusted family income is

below $15,000, so that the interest payment would be subsidized for a

guaranteed loan. Next, we compare the costs of the $1,000 in aid from

each. of the four programs.

Educational Grant

If a student received a $1,000 EOG payment, the following costs will

be incurred:

Cost of $1,000 to the Federal Government

Cost of administration to the institution for processing student

application and selecting the aid recipients.

4-1
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In the EOG program, up b: of the gl.ant total is given to the

institution by ti-e Federal Governm, to compensate for administration

costs. According to a recent survey of state scholarship commissions

(22), the administration costs are within 3% of the total aid awarded for

several states. Hence, it probably is a good assumption that most of

the administration costs are within 3% of the grant award aid; therefore

the college is able to pass most of their administration costs back to the

Federal Government. Thus we assume that the Federal Government incurs

a cost of $1030, while the unreimbursed administration cost at the college

where the student is attending is negligible.

'College Work-Study Progr m

If a student received $1,000 in CWS wag s then the following costs

will be incurred:

1: Cost of 80% of the wages $ 00) to the Federal Government;

Cost of 20% of the wages (or $200) to the student's employer;

Cost of administration to the institution for processing student

applications and selecting the aid recipients.

The true cost of this program to the institution depends upon whether

the student works for the institution and how much of this work would have

been done if the CWS program were not in effect. If the student's work were

In Iowa, the operating costs in 1969-71 were approximately .86% of
the total grant expenditure; in Michigan, they were 2.3% for 1969-70; and
in Illinois, they were 3.0% for 1970-71. The cost was as high as 10% for
Minnesota in 1969-70, but this higher figure could be attributed to the
initial start-up cost of the Minnesota grant program.

Vi



essential, then the college may actually reduce its costs through the

work-study program. However, if the work is not esential, then the

wage payment would have the effect of being a grant. For definiteness, we

a sume that the student does work for the institution, but not in an essential

way, so that the cost to the institution is $200.. In the CWS program, the

Federal Government reimburses the institution for up to 3% of the total

work-study expenditure (including the wages paid by Federal, institution,

and other sources) to cover the administration costs at the institution. As

in the case of the EOG program, we assume that the college is able to pass

most of its administration costs back to the Federal Government. In summary,

the costs for $1,000 in CWS wages are assumed to be $830 for the Federal

Governmen; and $200 for the institution.

Na ional Defense StUd nt L an Pro am

The cost analysis of the NDSL program is more difficult than that for

EOG or CWS, due to three factors:

1. Since the student will repay his loan over several years, discounting

should be used to determine the present value of the loan cost to the Federal

Govern/I-lent, institution, and student; this calculation depends upon when the

repayment per od began, the length of the repayment period, and the discount

rate used.

It should be noted that if the work would have been performed in
any event, the real cost to the institution is zero. Indeed, if the marginal
revenue product of the student were in excess of the $200, the cost to the
institution would be negative.
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2. Some of the students will default on their loans, and thus not

all of the principal will be returned to the Federal Government or the

institution. Of course, some of the defaulted loans will be returned

eventually by a collection agency. In order to properly contrast the

costs between grant and loan programs, it is necessary to consider the

losses due to defaults in loans.

3. If interest on the student loan is tax deductible, then federal
a

tax receipts will be reduced in the future as a result of the loan. This

indirect cost to the Federal Government is not included in the following

calculations and this results in an understatement of the cost of the loan

program to the Federal Government.

In the technical appendi several formulas are derived which

give the present value of loan clsts. These costs are functions of

several parameters:

The inter st rate on. the loan. In the NDSE program, the

interest rate is 3% and is charged only during the repayment period.

A calculation of this cost to the government would require an esti-
mate of the marginal tax rate of the individual involved. If the marginal
tax rate were 25 percent, then each year the government would bear an
indirect cost of 25 percent of the interest payments of that year. This
would be discounted and added to the Federal cost of the loan.



2. The start of the repayment period. As long as the student is

in college, his loan is deferred. However, nine months after the borrower

ceases full or part-time study, the repayment period begins. Our calcu-

lations assume that the first payment is due five years after a loan is

given to a freshman.

3. yhe length of the repayment period. The maximum length

of the repayment period is ten years; however, the actual length can vary

from one to ten years. We will examine the sensitivity of the costs to

this parameter by considering two repayment periods: five and ten

years.

4. Frequenc of repayment. Depending upon the institution, the

frequency of repayment can be monthly, bimonthly, or quarterly. Prior

to November 1965, the loans could also be repaid on an annual basis. For

simplicity, our calculations assuthe that the loans are repaid on an annual

basis.

This assumption is made for illustrative purposes only.
A more refined calculation would require an estimate of the
attrition rate of college borrowers.



5. Default Rate. The Bureau of Higher Education does not compu e

default rates for the NDSI, program, but they do compute delinquency rates.

Between 1959 and 1968, 8.9% of the loans were delinquent more than one

day, and 5.9% were delinquent more than 120 days. The number of GSL

loans.that have defaulted (including death, disability, and bankruptcy) is

less than 1% of the total loans given, but this low, rate is due to the fact

that most of the students who received GSL loans are still in college. Based

upon the experience of other rates, the GSL default rate is expected to climb

to at least 3%. Because of the uncertainty in the true value of the default

rate for NDSL, we will compute the costs by assuming two different values:

a low rate of 3% and a high rate of 5.9%.

6. Collection Rate . Not all of the defaulted loans will be lost. The

Claims and Collection Section of the Bureau of Higher Education has an

optimistic estimate of being able to collect $. 75 per dollar of defaulted GSL

loans, at a collection cost of $.20 to $. 25 per dollar; this gives a net return

of abouf $.50 per dollar of defaulted loans. A pessimistic estimate would

be that only a net return of $.25 per dollar of defaulted GSL loans could be

collected. We will use these two estimates for the NDSL program as well.
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7. Discount Ra e. In order for th loan costs to be comparable to

the grant and work-study cost estimates, it is necessary to discount the

loan repayments over time. Three different discount rates could be used:

one for the Federal Government, one for the institution, and one for the

student. There is uncertainty in the appropriate values 'which should be

used for these rates. For public investments, some economists suggest

uSing the current government borrowing rate, the marginal efficiency of

capital from the private sector, or a weighted average of the marginal

cost of funds in different sectors of the economy.. For the student, the

discount rate could be as low as 3%, since that is the interest on his loan,

or as high as 10% or 15%, since that could be his return from investments.

Similarly, the discount rate for the institution could be the cost of borrowing

funds or the profit rate on investments. Because of the uncertainty in the

value of the discount rate to be used for government, institution, and student,

we will discount the costs with four different rates: 3%, 8%, 13%, and 18%.

Because 90% of the principal of a NDSL loan is supplied by the Federal

Government and 10% by the institution, 90% of the student repayments and

defaults will be allocated to the Federal Government, while 10% of the student
4 .

repayments and defaults will be allocated to the institution. As in the previous

two programs, the Federal Government does pay the institution up to 3% of

their t t 1 loan fund to compensate for administration costs in processing

student applications. Table 4-1 gives the present value of the costs to the



Table 4-1

Present Value of the Costs to the Federal Government
For Maki g a $1,000 NDSL Loan to a Freshman

Repayment
Period

Default
Kate

olle'ction
Rate

Discount
Rate Present Value of Costs

5 years .03 .25 .03 $141.
5 .03 .25 .08 361.
5 .03 .25 .13 511.
5 .03 .25 .18 617.

5 .03 .50 ..03 138.
5 .03 .50 .08 358.
5 .03 .50 .13 510.

5 .059 .25 .03 152.
5 .059 .25 .08 368.
5 .059 .25 .13 517.
5 .059 .25 .18 621.

5 .059 .50 .03 145.
5 .059 .50 .08 363.
5 .059 .50 .13 513.
5 .059 .50 .18 618.

10 .03 .25 .03 140.
10 .03 .25 .08 415.
10 .03 .25 .13 582.
10 .03 .25 .18 688.

10 .03 .50 .03 137.
10 .03 .50 .08 413.
10 .03 .50 .13 581.
10 .03 .50 .18 687.

10 . 059 . 25 .03 150.
10 . 059 . 25 .08 421.
10 . 059 . 25 .13 586.
10 .059 . 25 .18 690.

10 . 059 .50 .03 144.
10 .059 .50 .08 417.
10 . 059 .50 .13 583.
10 059 .50 18 688.
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Table 4-2

Present Value of the Costs to the Institutiop for Making
a $1,000 NDSL Loan to a Freshman

Repayment
Period

Default
Rate

ollection
Rate

Dircount
Rate Presen- Value

5 years .03 .25 .03 12.

5 .03 .25 .08 37.

5 .03 .25 .13 54.

5 .03 .25 .18 65.

5 .03 .50 .03 12.

5 .03 .50 .08 37.

5 .03 .50 .13 53.

5 .03 .50 .18 65.

5 .059 .25 .03 14.

5 .059 .25 .08 38.

5 .059 .25 .13 54.

5 .059 .25 .18 66.

5 .059 .50 .03 13.

5 .059 .50 .08 37.

5 .059 . 50 .13 54.

5 .059 .50 .18 65.

10 .03 .25 .03 12.

10 .03 .25 .08 43.

10 .03 .25 .13 61.

10 .03 .18 73.

10 .03 .50 .03 12.

10 .03 .50 .08 43.

10 .03 .50 .13 61.

10 . 03 .50 .18 73.

10 .059 .25 .03 13.

10 .059 .25 .08 43.

10 .059 .25 .13 62.

10 . 059 : 25 .18 73.

10 ..059 .50 .03 13.

10 .059 .50 .08 43.

10 .059 .50 .13 61.

10 .059 .50 .18 73.



Table 4-3

Present Value of a $1,000 NDSL Loan to a Freshinan Student

Repayment
Period

Discount
Rate

Present
Value

5 years .03 $112.

5 .08 359.

5 .13 529.

5 .18 648..

10 .03 112.

10 .08 4-22.

10 .13 610.

10 .18 728.



Federal Government for making a $1,000 NDSL loan to a freshman

student, as a function of differ nt parameter values. -These costs include

$30 to cover institutIon administration expenses. Tabl 4-2 has the

present value of the costs to the institution, as a function of different

parameter values. And, Table 4-3 has the present value of the loan to

the student, as a function of the length of the repayment period and dis-

count rate. This latter table assumes that the student will not default on

his loan. Note that in all three tables, the present values are most sensi-

tive to the discount rate used, but are fairly insensitive to default rate,

collection :-ate, and length of the repayment period. We briefly discuss

how these tables can be interpreted. Consider the first line in Table

4-1. At a repayment period of 5 years, default rate of . 03, collection

rate of .25, and a discount rate of . 03, the Federal Governm nt would

be indifferent between making the $1,000 NDSL loan and a direct payment

to $141 to the student. Tables 4-2 and 4-3 are interpreted in the same

way.

-*The $1,000 NDSL loan involves an initial outlay of $900 in
principal and $30 in administrative expense. This is reduced by the
present value of repayments amounting to $789, which leaves a net
cost of $141. If the institutional costs of the loan were borne directly
by the Federal Government, the government would be indifferent
between a $1, 030 loan and a direct payment of $153 to the student.
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Guaranteed Student Loan Pro ram

Several arrangements are possible ii the GSL program. Lenders

making loans to students are protected against loss by either a guarantee

provl.ded by State and private non-profit agencies or by direct Federal

insurance. In the case of most guarantee agencies, the Federal Govern-

ment also p °vides for 80% reinsurance on claims paid to lenders. In

this section, we will assume that a state agency will pay 20% of default

claims, while the Federal Gov rnment will pay the remaini g 80%. Our

analysis of the cost of a $1,000 GSL loan to a freshman is based upon the

following assumptions:

1. The interest rate on the loan. In the GSL program, the

interest r te is 7%. We assume that the adjusted family income of a

borrower is less than 4'15,000, so that the loan interest will be paid by

the Federal Government while the student remains in school.

2. The start of the repayment period. The repayment period

begins_nine to twelve months after graduation or withdrawal from school.
a

Our calculations assume that the first payment is due five years after a

loan is given to a freshman.



3. The length of the repayment period. The length of the

repayment period can also vary in this loan pr gram. We will examine

the sensitivity of the costs to this para eter by considering two repay-

ment periods: five and ten years.

Frequency of repayment. In the GSL program, the fre-

quency of repayment is monthly. For simplicity, our c lculations

assume that the loans are repaid on an annual basis.
a

5. Default rate. Because the GSL program is still young,

the appropriate default rate is still not known. As discussed in the

NDSL section, we will consider two possible values: a low rate of 3%

and a high rate of 5.9%.

Collection Rate. Because the GSL program is still

young, the appropriate collection rate is not known either. An optimis-
_

tic estimate is that a net return of $. 50 per dollar of defaulted GSL

loans could be obtained, while a pessimistic estimate is that only a

net return of $. 25 could be obtained. We will use both estimates.



7. Discount Rate. In order for the loan costs to be compar ble to the

grant and work-study cost estimates, it is necessary to discount the loan

repayments over time. In this case three discount rates could be used: one

for the Federal Government, one for the State guarantee agency, and one for

the student. We will compute the costs to each of the e groups with four

different rates: 3%, 8%, 13%, and 18%.

In the GSL program, the principal and most administration costs are

supplied by the lender. Thus the only costs which we will allocate to the

State are 20% of the default costs, and the only costs which we will allocate

to the Federal Government are the interest subsidies a d 80% of the default

costs. Refer to the Appendix for a derivation of the for ulas used for

computing the present value of loans. In Table 4-4, the present value of

the costs to the government for a $1,000 GSL loan is given for different

combinations of parameter values; these costs include an assumed interest

subsidy for four years while the student attends college. The present value

of the costs of a $1,000 loan to the state agency is given in Table 4-5. And

in Table 4-6 the present value of the loan to the student is given for different

discount rates and repayment periods; in this table, we assume that the

student will not default on his loan. As in the case for the NDSL tables,

the present values are most sensitive to the discount rate used, rather than

the length of the repayment period, default rat , or collection rate. Note

that the present value of the loan to the student is negative for the case in

4 -12



Table 4-4
Present Value of the Costs to the Federal Government

.for Making a $1,000 GSL Loan to a Freshman

Repayment
Period

Default
Rate

Collection
Rate

Discount
R..te Present Value of Costs

5 years .03 .25 .03 270.
5 .03 .25 .08 239.
5 .03 .25 .13 214.
5 .03 .25 .18 193.

5 .03 .50 .03 267.
5 .03 .50 .08 237.
5 .03 .50 .13 212.
5 .03 .50 .18 191.

5 .059 .25 .03 279.
5 .059 .25 .08 246.
5 .059 .25 .13 219.
5 .059 .25 .18 197.

5 .059 .50 .03 273.
5 .059 .50 .08 242.
5 .059 .50 .13 216.
5 .059 .50 .18 194.

10 .03 .25 .03 269.
10 .03 .25 .08 238.
10 .03 .25 .13 213.
10 .03 .25 .18 192.

10 .03 .50 .03 266.
10 .03 .50 .08 236.
10 .03 .50 .13 211.
10 .03 .50 .18 191.

10 . 059 . 25 . 03 277.
10 . 059 . 25 . 08 244.
10 . 059 . 25 . 13 217.
10 . 059 . 25 . 18 195.

10 .059 . 50 . 03 272.
10 . 059 . 50 . 08 240.
10 . 059 . 50 .13 214.
10 . 059 . 50 . 18 193.
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Table 4-5

Present Value of the Costs tip the State Agency
for Making a $1,000 GSE Loan to a Freshman

Repayment
Period

Def.ult
Rate

Collection
Rate

Discount
Rate Present Valu

5 years .03 .25 .03 2.
5 ;03 .25 .08 2.
5 .03 .25 .13 1.
5 .03 .25 .18 1.

5 .03 .50 .03 Z.

5 .03 .50 .08 1.
5 .03 .50 .13 1.
5 . 03 .50 .18

5 .059 .25 .03 =5.

5 .059 .25 .08 4.
5 .059 .25 .13 3.
5 .059 .25 .18 2.

5 .059 .50 .03 3.
5 .059 .50 08 Z.

5 .059 .50 .13 2.
5 .059 .50 .18 2.

10 .03 .25 .03 2.
10 .03 .25 .08 2.
10 .03 .25 .13 1.
10 .03 .25 .18 1.

10 .03 .50 .03 2,
10 .03 .50 . 08 1.
10 .03 .50 .13 1.
10 .03 . 50 .18 1.

10 .059 .25 .03 4.
10 .059 .25 .08 3.
10 .059 .25 .13 2.
10 .059 .25 .18 2.

10 .059 .50 .03 3.
10 .059 .50 .08 2.
10 .059 .50 .13 2.
10 -.059 .50= .18 1.
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Table 4-6

Present Value of a $1,000 GSL Loan to a Freshman Student

Repayment
Period

Discount
Rate

Present Value
of Loan

5 years .03 $ 8.
.08 284.

5 .13 474.
5 .18 607.

10 .03 $-79.
10 .08 298.
10 .13 526.
10 .18 670.



which the repayment period is 10 years and the discount rate is . 03. This

occurs because the loan interest of . 07 is sufficiently higher than the discount

rate so that the present value of the student's repayments exceed the value of

the loan.

Comparison of Aid Prograrrs

We have discussed in detail the costs for the different student aid

programs. These costs are summarized in Table 4-7 for each of the programs

considered. Note that over the range of parameters that we considered,

both the GSL and MDSL loan programs are less expensive to the Federal

Government than the EOG and CWS programs.
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SECTION V

SOME ECONOMIC IMPLICATIONS OF THE ALTERNATIVES

The purpose of this section is to consider the economic impact

of student loans and grants as alternative methods of financing invest-

ment in higher education. Several simplifying assu ptions are intro-

duced in an attempt to focus on the fundamental differences in the

economic impact of these two types of programs. The analysis is

concerned with two sets of questions. First, the macro-economic

impact of the two types of programs is considered. In this connection,

we are concerned with such issues as the level and distribution of

income in the society. Second the micro-economic effects of the

program are considered. Here, attention is cen ered on the impact

of the alternative programs on the families of students and on the

students themselves, both during the period of schooling and after-

wards. This analysis is thus intended to provide a basis for an eval-

uation of the economic costs and benefits associated with these two

types of programs and will help to clarify the economic issues that

are involved.

Model Assumptions

In order to reduce the choice problem betw en loans and grants

or some mixture of loans and grants) to its simplest form while
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retaining the essence of the problem. It is necessary to make several

simplifying ass irnptions. The idealized situation that we envision at

the outset is characterized by the following features:

(a) The number of students enrolled in institutions of higher

education will be the same whether a loan or a grant

program is in effect.

(b) The distribution of students by institution is assumed to

be independent of the type of program in effect.

(c) The quality of education, however measured, is invar-

iant with respect to the type of program.

(d) The administrative expense will be the sa e whether

there is a loan program or a grant program. (This con-

dition is, of course, not at all likely to hold and we will

return to this point below. )

These assumptions are made in order to examine the issues in
their si-mplest form. The sensitivity of the conclusions that are reached
to variations in these assumptions is investigated below (see pages 5-8
to 5-12).

There are two points implicit in this assumption. First, the
student response to loans is assumed to be the same as the response to
grants. Second, the loan and grant programs to be compared are assumed
to be scaled to accommodate the student response. These two aspects are
considered below in some detail.
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These four assumptions mean.that the same amount of real economic

resources will be devoted to investment in higher education under a

loan program or under a grant program. Moreover, the real econom c

return to investment in higher education is also the same whether the

investment is financed by a loan or by a grant-

In addition to these assumptions with respect to the level and

return on investment in higher education, an assumption about the

level of economic activAty is made.

(e) The economy will operate at the same level of capacity

utilization independently of the type of program in

eff ect.

The reason for this assumption is that it is useful to separate the

allocation and distribution aspects of government policy from its

stabilization aspects. The presumption is that the government has a

number of options open to it to influence the level of income and

employment. Each of these options should be evaluated on the basis

of its impact on the rate of capacity utilization.



Macro- economic E ects of the Loa

The macroeconomic effects of the choice between loans alld

grants for financing higher education will w he considered in some

detail within the context of the set of asryiptions 1su roduced above,

Initially, we assume that federal money alone is involved Private

sources of student loans will then be examined separately.

Whether the financing of higher education ls accomplished

through a federal loan program or through federal grants, the initial

impact on the government budget is the sone. To the _extent that the

program induc s a larger number of studerite to attend college, there

will be an increase in transfer payments to college students. In order

to meet the increased demand for higher education, resources must be

transferred from other sectprs of the eeonorny to higher education.

The basic point is that with a constant rate of capacity utili ati on,

there is no way that higher education can he expanded without a corre-

sponding reduction of the output of goods and services el ewhere in
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the econo y. Moreover, such a transfer must take place irrespective

of the loan-grant mix that is chosen (provided the loans plus the grants

are constant, which implies equal effectiveness by assumptions (a) and

(b) ).

An important question that arises in connection with the transfer

of resources away from other sectors of 'he economy is the extent to

which consumption goods or investment goods production will be

"affected. If the output of investment goods bears most of the adjust-

ment, then future levels of potential output are likely to be lower than

otherwise, because there will be a smaller capital stock in the future.

On the other hand, if consumption expenditure is reduced, invest ent

expenditure might not be impaired. Whether it is the consumption

goods sector or investment goods sector of the economy that is reduced

as a result of the increase in resources used by higher education will

be determined, in part, by the way in which the increase in government

transfers is financed. There are essentially three distinct ways in

which the increase in transfers might be financed: (a) increased taxa-

tion; (b) reduction in government expenditure on goods and services or

a reduction in government transfer payments; or (c) an increase

(decrease) in the government deficit (surplus) financed by the sale of

government securities. In cases (a) and (b), of course, there is no

increase (decrease) in the government deficit (surplus) and hence no

impact on the government debt.

5-4
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Without a detailed analysis of the precise methods that would be

used to finance the increase in transfer payments, it is impossible to

indicate anything more than the general impact of these alternative

sources of financing. If the increased t ansfer were financed by an

increase in personal income taxes, economists would generally agree

that personal consumption expenditure would be reduced. If an increase

in corporate profits taxes were instituted, investment expenditure

might fall. But in this case, if the corporate profits tax is shifted

either forward to consumers in the form of higher prices, or backward

to wage earners in the form of lower wages, non--!ducational consump-

tion expenditure would be expected to decline in this case also. If the

loans or grants were financed through a reduction in other types of

transfer payments, then college students will benefit at the expense of

those groups that would have received transfer payments. If other

public expenditure programs suffer, then there is likely to be less

public in estment than otherwise. Finally, if the funds are obtained

through the sale of government securities, the likely impact would be

an incre se in int,.'.est rates and a reduction in the level of private

investment expenditure.

This brief discussion of the alternat ve methods that are avail-

able to the federal government to finance an increase in loans or

grants to college students i sufficient to indicate that the government

5-.5
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has a number of options available by which it can attempt to influence

the immediate impact of an increase in the demand for higher education.

The real economic resources need not come solely from other govern-

ment programs, from private investment expenditure, or from

personal consumption of other goods and services. The fact remains

that the resources must be drawn from some sector of the economy,

but as long as the same method is used to finance loans and grants,

the immediate overall impact on the level and composition of economic

activity will be the same.

We turn now from the immediate impact of the loan-grant mix

to the longer-run effects of this choice. The basic difference between

the two types of program is, of course, that the loan carries with it a

repayment obligation, whereas the grant has no such obligation. What

impact, if any, will this repayment obligation have on the productive

capacity of the economy and hence the amount of goods and services

available? The repayment of federally financed loans will result in

an increa e in government revenues. The effect of this increase in

government receipts will depend on the way in which the government

chooses to dispose of these receipts. However, unlike the immediate

impact of the increase in loans (or grants), there is no demand on

economic resources (abstracting from administrative expenses). Hence,

the repayment of the loan involves only a redistribution of income.

See footnote on next page.
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*This redistribution of income may have an impact on the rate of
capital accumulation and hence the rate of eLonomic growth of the economf.
If the redistribution results in an increase in the investment-income ratio,
an increase in the rate of economic growth, at least in the short run,
would be expected.



Thus fa.t-, it has been assu ed that the loan program is financed

entirely by Zederal funds. Ali alter ative of current interest is the use

of private funds in the form of commercial bank student loans. The

use o f private instead of federal funds does not alter the general con-

clusions that have been reached above nor does it eliminate the

ambiguity with respect to which segments of the economy will operate

a lower level as a result of increased investment in higher education.

To the extent that student loans are competitive in the capital market,

the yield will have to equal or exceed the return on other types of loans

and investment opportunities that are available to ommercial banks.

Whether it would be business loans, consumer loans or mortgages

that would be reduced as a result of an increase in student loans is

extremely difficult to determine.

This analysis of the macroeconomic impact of the choice between

loans and grants leads to the following conclusions.

(1) An increase in loans or grants results in a shift of resources

away from other activities into higher education. The impact is the

same whether loans or grants are used, provided the immediate cost

of the programs is financed in the same way.

(2) The repayment of loans involves a redistribution of income,

the impact of which depends on the way in which the government disposes

of the increased receipts,

5-7
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It follows that a choice between loans and grants must be based on coa-

siderations of eiluity, efficiency and feasibility rather than on broad

macro-economic implications. Before turning to this, however, it

may be useful to indicate briefly how this general conc.7usion must be

modified if the assumptions on which tis analysis is based are

altered. The discussion that follows is primarily conjectural, but it

does indicate problems that are of importance and indicates the s&.-,Isi-

tivity of the conclusions that have been reached,

Suppose that contrary to assumption (a) student enrollment is

sensitive to the type of student aid that is available. It might be

argued, for example, that a grant program would indu higher e oll-

ments than would a combined grant-loan program or a pure loan

program. If this were true, the loan program would result in a

smaller transfer of resources to higher education than would a grant

progra_ because the availability of loans will not attract as many

students as a grant program. Moreover, in the short run, the tota

output available fur c nsiimption and investment would be higher with

a loan program because there would be a smaller drain on the 18-21 year

old work force. This assumes, of course, that 18-21 year olds who are

not enrolled in higher education will be productive members of the work

force. However, it is well known that the unemployment rate in this

category is substantially higher than the overall unemployment rate.

5-8
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A meaningful c-Acul the impact of the choice between loans and

grants would have to consIder this problem carefully.

The lor un, steady-state mplicptions of the differential in

enrollment9 resulting fro-rn a different response rate to l ans and

grants may algo be important. The college graduatd is typically more

productive than the high school graduate with the same ability, otiva-

tion, and initiative. Moreover, the college graduate is less likely to

experience periods of unemployment in later yea s than is the high-

school graduate. Thus social benefits aside, the longer-run impact

of fewer college enrollments is likely to be a reduction in potential

(I. e. full-employment) output. This means that a lower response rate

to loans than to grants will result in a smaller decrease in current out-

put b#3.. t also a smaller increase in potential future output if loans rather

than grants are available to finance higher education.

As explained previously, the student response to the alternative

programs is only one aspect of the assumption that student enrollments

are invariant with respect to the type of program that is instituted. The

second aspect of this assumption that requires consideration is the supply

of funds-. If response rates were the same, then the annual supply of

funds must be such as to accommodate the demand for student funds. It

may be easier from a political point of view to obtain loan funds than to

obtain an equal amount of grant funds because the loan comes with a



repayment obligation. If the principal and interest repayments accrue

to the educational authority, then these funds can be used to finance

more loans. Once a steady state is achieved, the loan program might

become self-sufficient in the sense that the loan program would not be

dependent on additional future Federal contributions for its continued

existence. A grant program, on the other hand, would obviously

require continuing appropriations from the federal government to con-

tinue its operation.

The potential self-sufficiency of a student loan program brings

with it several advantages over a grant program. If the program were

self-sufficient, this would result in more continuity of the program than

would be likely wj th a grant program. The need for annual appropria-

tions to finance a grant program would introduce uncertainty about the

future of the program. The availability of grant funds would not be

known precisely in advance of the appropriation and the level of aid

available might fluctuate substantially from year to year. The avail-

ability of funds under a loan program could be predicted with greater

If the loan program were to involve subsidized loans, it is
quite likely that the fund would not be self-sustaining and the infusion
of new funds would be required. However, the new funds required
each year would surely be less than the amount required under a
grant program of equal effectiveness (in terms of student enrollment)
because of the inflow of repayments which, according to our estimates,
would exceed the administradve cost of the program.
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certainty and this would perrtht more detailed long-term planning.

Second, the self-renewing aspect of the loan program would probably

make it more aceptable politically. One po...sible disad antage of the

loan program is that it could become an essentially autonomous agency

subject to little or no outside review. It is conceivable, though perhaps

not likely, that the agency could outlive itp; usefulness unless some

mechanism for outside review were established.

The s c nd assumption on which the initial analysis was based

is that the distribution of students by institution is independent of the

type of program in effect. It is extremely difficult to determine how

the institutional mix would vary with respect to the availability of loans

or grants. From the point of view of aggregate output, the institu-

tional mix is probably not partieu arly important unless there are

substantial differences in the quality of educational instruction at

public and private institutions. It would certainly be dangerous to

There is, of course, the possibility that the general type of
education differs between public and private institutions. For exam-
ple, public institutions may be more responsive to regional needs
than private colleges. An examination of these issues is beyond the
scope of the present sttidy.



infer from earnings data of graduates of public and private schools that

pub c school instruction 1 inferior because earni gs of puo_ic school

graduates are lower than private school graduates. Prestigious

private colleges and private schools generally are able to impose high

entrance standards because applications far exceed the number of
a

students that can be accepted. Public schools are often unable to

impose similar entrance requirements so that the public school

graduate may, on average, be less qualified than a private school

graduate, regardless of the quality of instruction that is available. It

does not seem unusually restrictive to assume that the quality of educa-

tion is independent of the institutional mix, and hence -th- even if the

loan-grant choice does influence the institutional mix overall produc-

tivity will not be directly affected hy changes in the instituti nal mix.

A related issue of some importance arises at this point. . In

particular, the choice between loans and grants to finance higher edu-

cation might have some impact on student motivation and ther fore on

the overall impact on the productivity of investment in education.

Even if there were no dilution in the level of ability of students, a pure

grant p-rogram Might have adverse affects on student initiative and

receptivity to the educational experience. To the extent that a grant

progr m leads to a reduction in the level of effort, the rate of return

on investment in education would be reduced. And this would be an
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implicit cost of a grant program relative to a loan program. However,

experience with education financed by the GI Bill suggests that student

motivation is rot likely to be a substantial problem.

The final assumption that must be relaxed is that the admin;strative

expense is the same in the case of a loan or grant program. This has

been examined in some detail in the preceding section where it was

found that the administrative expense associated with a loan program is

likely to exceed that of a grant program for a number of t easons. This

means that, in order to shift the same amount of resources into higher

education, more econo ic res urces are required by a loan program

than by a grant program. This, then, is a real economic cost of a loan

program aS compared to a program of outright grants.

By way of summarizing this discus ion, the following qualifications

to the o iginal conclusions emerge from this analysis.

(3 ) If student enrollment is mort; responsive to a grant program

than to a loan program, a grant program will result in a greater short-

run reduction in potential output. The longer-run impact, however, is

a greater increase in potential ou put as a result of upgrading the overall

quality of the labor force.

(4) To the extent that the choice between loans and grants to

finance higher education has an impact on student incentive and recep-

tivity to the educational experience, the return on investment in'higher

education will vary correspondingly.

5- l I
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(5) Since a loan program will almost certainly be more expensive

to administer than a grant program, more resources will be required

under a loan program to achieve the same enrollment target than would

be the case with a grant program.

Equity_t_Feasibility,
A comparison of the macroeconomic impacts associated with the

choice between federal loans and grants to finance higher education

does not provide the ultimate answer to the selection problem. Equity

considerations must also play an important part in the decision. Per-

haps the basic issue involved here is the extent to which the benefits

associated with higher education are appropriable by the individual

recipient and hence the extent to which the recipient should be expected

to pay for his own investment in education. This question of the public

and private benefits of higher education appears in various forms and

differing views of the importance of these two types of benefits are

responsible for much of the debate over the extent to which higher

education should be subsidized and what form such subsidies should

take.

Because it is extremely important, it ifs useful to review

briefly the basic raidonale for public support of economic activities.
a

[n general, economists are inclined to be suspicious of any program

public financing of private activities. Their usual view is that there is

Little justification for an attempt to override the public will as expressed

5- 12
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as expressed through the body of consumers as to the appropriate com-

position of the nation's output. of goods and services. If some product

or service cannot generate enough demand to cover its cost,of produc-

tion, this implies that, to consumers, the product does not generate

benefits in excess of its costs. In that case, the commodity fails the

market test and there is little to be said for a program of government

subsidies to rescue it. The economist's predilection for standards

set by the market test means that economists are not inclined to

recommend subsidies lightly.

Economic analysis does show, however, that there is an impor-

tant class of goods and services for which the market test si ply does

not work. These are the outputs whose supply or whose consumption

generates what economists designate "externalities." In the supply of

such items, the free ent rprise system is unable to respond adequately

to the wishes of consumers. Government assistance to such activities

is advocated not to override the wishes of consumers, but quite the

contrary, as the only way to provide an adequate response to those

wishes.

Education is frequently cited as an activity in which there are

important externalities. Education is not, of course, a pure public

good in that there are certain private benefits which are appropriable

5-13
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by the recipient. Education does produce uncompensated side benefits

for which a return cannot be exacted in the market place.

As a result of the fact that higher education generates both private

and public benefits, it follows that too few resources will be devoted to

higher education if the direct beneficiari s are required to pay the full

costs of their education. At the same time, s nce there are private

benefits involved, it is difficult to argue that the full costs of education

should be borne by society. The mix of loans and grants used to

finance higher education could be made to reflect the mix of private

and public benefits associated with higher education. This would be

consistent with the benefit criterion that is frequently employed in con-

nection with taxation. The basic idea is that individuals should pay

taxes in proportion to the benefits each receives. The same principle

applied to education would assert that each student should be expected

to contribute in proportion to his personal benefit and society should

contribute in proportion to the public benefits that accrue to society

generally.

There are, however, at least two practical problems associated

with the application of this c iterion of equity. First, it is extremely

difficult, if not impossible, to quantify the public ben fits of higher

education. But even if this were possible, a second problem would

remain, and this is the quantification of the private benefits that
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accrue to any particular individual. The pri ate return to investment

in education is, from the point of view of any one individual, subject to

a wide range or uncertainty. The return wh-'ch one individual realizes

on his invesiment may be many times the return to another individual

with the same investment in education. In view of these two difficulti s,

a strict application of the benefit criterion appears to be Impossible.

This does not mean that this criterion should be abandoned completely,

but it does suggest that a considerable amount of human judgment must

be exercised in its application.

A Second criterion that is frequently advanced in connection with

taxation, and which is therefore applicable here, is the principle of

equal sacrifice. In connection with higher education, this could be

interpreted to mean that similarly situated individuals should be

expected to pay eqUal amounts for their education. But thiv again does

not resolve the difficult is sue of how differently individuals and

families in rliss milar situations should be treated. It is apparent,

however, that the "means" tests that are frequently involved in con-

nection with the allocation of college scholarships and (subsidized)

loan Ai-lids are based to some extent on the equal sacrifice principle.

This dis sion f the benefit and sacrifice criteria of equity

indicates that there is no easy solution to the problem of selection

of the loan-grant mix. Those who favor loans or a predominant loan
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component in the lcan-grant mix emphasize the private benefits that

accrue to recipients of higher education and the consequent ability to

pay for their education. Those who favor grants or a predominant

grant component in the loan-grant mix can appeal to the existence of

public benefits and the potential uncertainty of the purely private

return. Finally, those who advocate a variable mix depending on the

economic situation of the student recipient and his family point to the

equal sacrifice criterion. There is no generally accepted philosophi-

cal principle to which one can appeal to resolve these different posi-

tions. Perhaps the most that an econo .st can and should) do is to

point out the implications of the alternative d cisions.

Equity considerations aside, the concept of economic efficiency

can be psed to sort out those programs that are clearly inferior. A

program is said to be inefficient if there is another program that

achieves the same goals at a smaller cost. Like the equity criteria

discussed above, however, the criterion of economic efficiency fre-

quently does not narrow sufficiently the range of choices that are

available. We have already mentioned the fact that a loan program

is likely to be more expensive to administer than a grant program.

If real resource cost were the only consideration, it seems clear

that a grant program would be more expensive to society than a loan

program.
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But if the program is judged on the basis both of cost and the extent

which it satisfies the benefit criterion, then the increase in admini-

strative cost may be the price that must be paid for requiring stadents

to pay for at least part of the cost of education.

A final general criterion that must be considered is the

feasibility of a specific proposal or set of proposals. Feasibility here

refers to the questiOn of whether the program can be expected to

operate in the way in which it was originally designed to function.

The feasibility argument has freque tly been advanced in connection

with private loans to students. The argument is that there are good

reasons to believe that a private loan program will not provide at a

reasonable interest rate the amount of funds that is needed to finance

the educational expenses of all qualified students. Indeed, the finan-

cing of investment in education is c nsiderably more diffi -tilt than

financing of investment in plant and equipment. The primary reason

for this, of course, is that students seeking financing very frequently

have no tangible assets, so that the risk of student loans is typically

greater than for conventional loans. This feature of the student loan

market necessitates the introduction of an insurance requirement in

the form of an explicit government guarantee, as in the case of the

Guar nteed Student Loan program, or an implicit guarantee in the

form of the proposed National Student Loan Association. The real
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question, of course, is whether such guara tees will be sufficient to

induce private lenders to meet the demand for student loans. H wever,

it seems clear that without some such guarantee, a private loan pro-

gram would not be feasible.

The purpose of this discussion has been to indicate that criteria

of equity, efficiency, and feasibility are useful in the evaluation of

alternative programs for financing higher education. The application

of these criteria may help to focus discussion en the relevant issues

involved in the public debate over alternative methods of financing

higher education. These criteria are not meant to supersede the

goals discussed in (8). Those c iteria are concerned primarily

with the rationale for aid to higher education and not specifically with

the form of the aid. Additional criteria are needed to evaluate the

alterna ive methods that might be used to achieve the basic goals

advanced by the Office of Educatic;n. The preceding discussion

represents a first step in this direction.
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Irn act of Student Loans on the Ca ital Market and Consumer lndebteiness

One aspect of a loan program to defray the epipenses of higher

education that requires i vestigation is the iz pact of the prograrh on

the capital market. If private loans are used to fi ance higher educa-

tion, 'a:ere is clearly a direct impact on the capital market. If federal

funds are involved and these funds are obtained by issuing government

securities, then again the capital market will be required to absorb the

new issue. To the extent that the demand for student loans represents

a net increase in the demand for credit, the interest rate is likely to

rise unless an accommodating monetary policy is pursued by the

Federal Reserve System. The magnitude of the change in the long and

short-term interest rates that can be expected as a result of increased

student loans is difficult to estimate precisely. One way to obtain a

rough idea of the impact is to examine the relative magnitudes that

are involved. For this purpose, it is useful to compare the amount

that will be required for student loans with the amount of funds avail-

in credit markets.

The amount of funds raised in U. S. credit markets each year over

the period 1965-1969 is shown in Table 5-1. These annual totals include

the funds raised by the U. S. Government, state and local governments,

and all other nonfinanced sectors of the economy. These funds were

supplied primarily by commercial banks, savings institutions and

5- 19
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insurance companies. The funds in the capital market we e used prim-

arily to finance govern ent expenditure, purchases of consumer durables

including automobiles (consumer loans), purchases of housing (mortgages

and investment in plant and equipment (bu iness loans).

Table 5-1

Total Funds Raised in U.S. Credit Markets (billions of dollars)

Sector 1965 1S66 1967 1968 1969

Total 70.4 68.5 82.6 97.4 C8.2

U. S. Government 1.7 3.5 13.0 13.4 -36

All Other Non-Financial 68.7 64.9 69.6 84.1 91.9
Sectors

Capital market instruments 39.1 39.9 48.0 50.5 53.6

Other private credit 29.5 25.0 21.6 .6 38.3

Source: Federal Re cry Bulletin, May, 1970, P. A71.1.

The relationship between funds raised in the capital market and the

nation's gross national product is shown in Table 5-2. It is interesting

to observe that the ratio of new funds raised to gross national product

has raiaged between 9. 1 and 11.3 percent o er the period 1965-1969

and has averaged 10.1 percent per year. Excluding funds raised by the

federal government, the ratIo has ranged from 8.7 to 10.0 and has

averaged 9.4 percent over this period.



a

Table 5°2
Gross National Product and Credit/income Ratio

Item 1965 1966 1967 1968 1969

Gross National Product
(billions) 684.9 749.9 793.5 865.7 932.1

Total Funds Raised/GNP(%) 10.3 9.1 10.4 11.3 9.5
Other Non-Financial Sector
Funds/GNP(%) 10.0 8.7 8.8 9.7 9.9
Mortgage Debt Outstanding
GNP (%) 47.5 47.6 46.3 46.7 35.9

Consumer Loans Outstanding/
GNP (%) 14.2 14.2 13.6 14 3 14.1

Source: Fede al Reserve Bulletin, May, 1970 and Table 5-1.

These observations suggest that a rough estimate of funds available

at any futu e date can be obtained by multiplying the projected level of

gross national product by 10 percent. On the assumption that real

gross national product will increase at the rate of 2. 6 percent per

annum prOjected by the National Planning Association 1 and that inflation

will be held to 1.9 percent per annum, 2 gross national product in

current dollars will grow at 4.5 percent per annum over the next decade

1 "National Economic Projections to 1976/77", p. 35.

2/The assumed rate of inflation appears to be rather low by current
standards. This is the figure used in the calculations given in (19). In
order to ensure comparability, the same figure is used here.
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and new credit a,,ailability can be expected to expand correspondingly.

This projection procedure yields the results shown in Chart 5-1, The

median projection gives an estimate of 151 billion dollars of funds

available from tha capital market in 1980. The slow-growth (3%)

pr jection is 129 billion and the rapid growth (6%) proj ction is 177

billion dollars of new funds available in 1980. If the rate of growth of

current dollar gross national product exceeds the 6 percent annum on

which the high-growth projection is based, the projected availability

funds in 1980 will, of course, exceed the 177 billion dollar projection.

Fund s
c es.4

scale)

Chart 5-1

Projected Availabili



These simple projections provide the basis-for a determination of

the impact of any specific wcudent lean programs on the capital market.
-

For illustrative purposes, an analysis of tht. impact of the proposed

Educational Opportunity Bank will be considered here. Estimates of

the demands for student loans under the Ec: Op Bank have been prepared

by Shell, et al. (19) and are reproduced below in Table 5-3. These pro-

jections assume that the projected full costs (including tuition, fees.

and -subsistence) of higher education are borrowed by the students

that after five years of operation 80 percent of the full-time students

borrows from the bank; and that the program is initiated in 1969 with a

16 percent participation rate increasing linearly to 80 percent in 1973.

The entries in Table 5-3 suggest that the demand for student loans

will in rease fairly rapidly initially and by 1973 will consume 10 percent
a

of the loanable funds that are available to the capital market. This

financial impact calculation does not, however, take account of the fact

future repayments will reduce the net demand for loans. When this is

considered, the financial impact on the capital market reaches a peak

in 1975 and then begins to decline as repayrr.ents begin to occur in

substantial amounts. The repayment stream that is used here is calcu-

lated on a 6 5 percent interest rate with a loan maturity of 40 years. A

higher interest rate or a shorter repayment per od would reduce this net

impact to something below the ten percent maximum shown in the table.

*See footnote on next page.
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*The following analysis is confined to the Educational Opportunity
Bank because the estimates that are required for this program are
r-!adily available. It would have been desirable to include an analysis of
the impact of other programs on the capital market, but this was simply
not possible within the scope of this preliminary study. This analysis is
intended primarily to be illustrative rather than definitive. The tech-
niques used here could be used to investigate the financial impact of
other programs.
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There are reasons to believe that the finarial impact of any loan

program now in existence will be smaller than that shown in Table 5-3.

Currently, there are no programs that permit a student to borrow the

full costs of his education. Thus, the new loan entri s in the table are

likely to be inflated. Second, there may be an increased availability of

funds as a result of more widespread use of student loan programs.

The reason for this is that families that ha- c been saving for the educa-

tion-of their children will no longer have as strong an incentive to do so.

Moreover, the funds that have been accumulated will now be available

for other purposes and instead of being used to cover educational
;expenses, these funds may find their way into the capital mai.ket. This

affect will be moderated by the use of previously accumulated funds,

together with loan money, to finance higher education at more expen-

sive instituti ns.

Despite these qualifications, the results of this analysis suggest

that the impact of student loans on the capit l market is by no means

inconsequential. The result of an increase in student loans is likely

to be an increase in interest rates that will in turn lead to a reduction in

mortgage loans, consumer loans, and business loans. Which of these

components will be most sensitive to the anticipated change in the

interest rate is difficult to say. However, if past experience is any

guide, mortgage and consumer loans are likely to bear the brunt of the



Table 5-3
Student Loans, Repayments, and Capital

Market Impact, 1969-1980

Year
New_
Loans Repayments

Capital
Market

Financial Impact %
(Adjusted for
Repayments)

1969 1.6 0.0 88.2 2

70 3,5 0.0 97.4 4

71 5.6 0.0 101.8 6

72 8.1 0.0 106.4 8

73 11.0 0.2 111.2 10

1974 11.7 0.4 116.2 10

75 12.5 0.8 121.4 10

76 13.3 1.4 126.8 9

77 14.0 2.1 132.6 9

78 14.7 3.0 138.5 8

79 15.4 4.2 144.8

1980 16.1 5.6 151.3 7

Source: Shell, et al. and Chart 1.
adjustment. During periods of credit stringency, the mortgage market

is usually the first to suffer. High interest rates typically discriminate

against home buyers and the construction industry generally.

The sensitivity of mortgage credit to interest rate changes raises

another important issue in connection with the feasibility of a student

loan program. It has frequently been emphasized that private financial
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institutions are reluctant to grant student loans because, in the absence

of collateral, these loans are. inherently more risky than consumer or

business loans. Without some government guarantee it is therefore

likely that student loans will be as volatile, if not more volatile, than

mortgage loans. If so, student loans may be much easier to negotiate

during periods of economic slack when the Federal Reserve System is

increasing bank reserves through open market operations than during

periods of credit stringency. In any event it seems clear that it will

be necessary to institute certain institutional safeguards to militate

against the potential cyclical instability of student loans.

A more detailed study would be required to determine the quan-

itative impact of the student loan program on various components of

consumer and business expenditure. One way t approach this problem

is through the use of large-scale econometric models. 8pecifically,

the Federal Reserve BoardMasSachusetts Institute of Technology--

University of Pennsylvan a (FMP) econometric model might be useful

in a more detailed report. The FMP model has been constructed

specifically to analyze the impact of monetary policy changes in finan-

cial markets. Using this model, it would be possible to perform simu-

lation experinlents to determine the impact of the increased demand for

loanable funds in various categories of expenditure. This, however, is

beyond the scope of the present study.
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Another important aspect of a student loan program is the indebted-

ness that will be built up during the years of schooling by loan recipients.

Drawing again on the estimates of Shell (19). the Ed Op Bank projections

of outstanding loans are shown in Table 5-4. In order to develop pro-

jections for mortgage debt outstanding and consumer loans outstanding,

the ratio of each of these two components to gross national product for

the 1965-69 period was computed. The results of these computations

are shown in Table 5-213. Mortgage debt outstanding averaged 46.8

percent of GNP during the 1965-69 period and consumer loans averaged

14 1 percent of gross national product. T ese ratios are used to obtain

the projections of mortgage debt and consumer credit outstanding corre-

sponding to a 4.5 percent rate of growth of gross national product over

the 1970-1980 period.

Table 5-4

Projections of Outstanding Ed Op-Bank Loans, Mortgage Loans, and
Consumer Loans, 1970-1980 (billions of dollars)

Year
Ed Op Bank Loans

Outstanding
Mortgage Debt
Outstanding

Consumer
Credit

1969 1.6 415 122
1970 5.1 456 127
1971 10.7 476 143
1972 18.7 498 150
1973 29.5 520 157
1974 40.8 544 164
1975 52.6 568 171
1976 64.5 593 179
1977 76.3 621 187
1978 87.9 648 195
1979 99.1 678 204
1980 109.5 708 213

Source: Shell, et al and Table 5-2.
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Care must be exercised in the interpretatioh of these figures. The

mortgage debt and consumer credit projections assume th.Lt past trends

will continue and do not take account of the f...ct that these components

may be reduced by an increase in student loans. These figures indicate

that when the Ed Op Bank reaches its maximum 80 percent participation

rate in 1973, student loan indebtedness will be approximately 6 percent

of mortgage debt outstanding and 19 percent of consumer credit outstand-

ing. By 1980 these percentages will reach 15 and 51 percent respectively,

according to these projections. Once again, it Should be emphasized that

these are maximum figures, since the Ed Op Bank permits the student to

borrow the full costs of his education. What these figUres do suggest is

that there may be a significant impact on consumption patterns as a

result of this indebtedness and this should be explored rather carefully.

In a real sense, however, this reflects only a transfer of the financial

burden from one generation (families of students) to the following genera-

tion (the student). The real resource transfer occurs at the t. e the

loan is granted, as emphasized in our discussion of the macroeconomic

impact of student loan programs.

The impact on expenditure patterns of this indebtedness incurred

through borrowing to finance the expenses of a college education can be

explored by considering the reduction in income that results from the
*repayment of the loan. One way to calculate this is to find the tax rate

The calculations that follow abstract from the fact that interest
payments are tax deductible. A more refined computation should take
this into consideration.
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per $1000 borrow d that would yield a rate of eturn on the loan o

percent. This calculation assumes that the incomes of borrowers will

i crease at the projected national average of 4. 5 percent annum, .so that a

constant tax rate will result in an increasing repayment stream. Shell,

et. al. (19) find that a tax rate of 1 per cent per 1000 dollars borrowed

will result in a 5. 5 percent rate of return to the lender if repayments

continue over 40 years. With a thirty-year repayment period, a

1 percent tax rate of $1000 borrowed yields a 5. 3 percent return.

This means that the disposable (after-tax) income of a college graduate

who borrowed $5, 000 during college at a 5. 3 percent interest rate

would be 5 percent less for 30 years than if he had not borrowed to

finance his education. Even with this reduction in income however,

the representative college graduate would be considerably better off

than he would be if he had not attended college. This conclusion is

based on Becker's estimate (21) that the after tax rate of return on a

college education is about 12 percent. If the repayment period were

shortened, the tax rate would have to be set higher to achieve the

e rate of return. Similarly, if the required rate of return were

set higher, a higher tax rate would be required for a given repayment

period.
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These figures give an indication of the orders of magnitude involved

for a representative college graduate using the Educational Opportunity

Bank. These calculations can also be used to indicate the financial

burden of a conventional loan program that does not have a contingent

repayment plan based on future earnings. For illustrative purposes,

consider a 30 year, 5.3 percent conventional 1Dan. The repayments for

a representative college graduate will be 1 percent of his income per
**

year per 1000 dollars borrowed. The college graduate who earns less

than the norm will, with a conventional loan, be paying More than 1

percent of his income. Conversely, a graduate with higher-than-average

earnings will pay less than 1 percent of his income per $1000 borrowed.

There is also a dynamic aspect of a conventional loan that differentiates

it from a contingent loan of the Ed Op Bank variety. In particular, with

a constant annual installment payment the fraction of income that is

consumed by the loan payment is larger in the earlier, low-income

years and smaller in the later high-income years. The 1 percent

figure per thousand dollars borrowed used above permits variable repay-

ments. whereas the conventional lo n does not permit repayments to

increase over time. Precise calculation of the distribution of financial

burden of conventional loans is not possible within the scope of this

study. However, it is possible to indicate what data would be needed

*See footnotes n next page.

5-30

-84



A "representative college graduate" is used to describe a college
graduate who has an annual income equal to the mean annual income of
college graduates.

**This follows from the calculations given in Sh.ell, et. al. (19)
which were quoted in the previous page.
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and to sketch a format within which the calculation could be carried out.

First, it is necessary to construct a repayment table based on the rate

of return (i. e., interest rate) required and the term of the loan. Next,

the projected distribution of borrowers by income class must be

obt ined. Finally, these two tables provide the information that is

necessary to compute the equivalent tax rates. An important advantage

of carrying through these calculations explicitly is that it would permit

the introduction of Federal tax liabilities at different income levels,

and, hence, would provide a basis for calculation of implicit tax rates

or after-tax income. These results would provide a basis for making

judgments about the equity of various types of financial repayment

options and would permit a more detailed investigation of the way in

which the indebtedness resulting from student loans is likely to

influence consumption-patterns.

By way of summarizing the results of this discussion, we note the

following:-

(1) Estimates of the demand for student loans associated with

the proposed Educational Opportunity Bank suggest that the

funds required by the program approach 10 percent of the

loanable funds available in U. S. credit markets. Although

the maximum is not likely to be realized under any of the

curr nt loan programs, the potential order of magnitude is
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sufficiently large to engender real concern with respcct to

the impact on capital markets. In order to investigate

these potential impacts in detail, computer simulation

experiments with a large-scale econometric model will be

required.

(2) To the extent that a lean program reduc s the incentive for

household saving for future educational .expenses, house-

hold consumption behavior is likely to change. This will,

of course, be a transitory change since future generations,

instead of saving to finance their children's education, will

be saving to pay for th ir own education. The immediate

impa t of the reduced incentive to save will probably

result in some stimulus to consumption demand.

(3) The impact of the indebtedness incurred by student borrowers

can be investigated by converting the required repayments

into an average tax rate. The Educational Opportunity Bank

calculations suggest that a 1 percent tax rate per thousand

dollars borrowed is required for the rep esentative college

graduate to repay a 5. 3 percent, 30-year loan. This reduc-

tion in disposable income will, of course, have an important

impact on the future expenditure decisions of loan recipients.

In view of the potential magnitudes involved, this aspect of a

loan program deserves detailed investigation.

See footnote on next page.
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The loan size which Shell et. al. (19) consider is based on the
assumption that students borrow the full cost of education including a
subsistence allowance. Thus, the average loan size depends on the
cost of living, the cost of tuition, etc. and is not readily obtained. See
Shell et. al. (19) for a further discussion.
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SECTION VI

THE NATIONAL STUDENT LOAN ASSOCIATION:
COMMENTS AND RECOMME1JDATIONS

Given the broad range of social, educational, and economic conse-

quences that may follow from a given aid program it is possible to

describe what some of these consequences may be for the proposed

National Student Loan Association.

AppaYent Go ls of the NSLA

NSLA is designed to address certain needs not adequately addressed

by the current package of grant and loan programs. Am ng these are:

even the guarantee of the Guaranteed Student Loan program
does not oblige banks to issue loans. to certain students in
particular, because of the economic background of the stu-
dents. (Some banks also require that GSE recipients main-
tain savings accounts or use other bank services as a
condition of the loan).

changes in the availability of money, or the prevailing interest
rates can result in reduced inclinations on the part of commer-
cial lenders to participate

that government's role in subsidizing the GSL is not entirely
related to the economic need of the borrower

The goal of NSLA is to broaden the accessability of financial assistance,

while overcoming some of the problems outlined above. Its general

strategy, outlined earlier, is to create a "secondary market" for student

loan paper, and become, in effect, a "bank of last resort" for students.
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It also endeavors to make more equitable the relationship between

government subsidy and student need, and to eliminate the year-to-year

uncertainty about money a student can expect to receive.

Probable Consequence of NSLA

I. Clearly, an extensive loan program for borrowers without

collateral requires governmental guarantees. NSE.A. broadens

the guarantee, by not only ensuring against default, but pro-

viding the banks with a market for their least attractive paper.

NSI._,A appears to broaden the base of risk-sharing, but probably

its effect will be to virtaully elin-Anate the "down-side risk" to

commercial lenders, who will not only be able to get bad debts

repaid, but also will be able to sell loans when the capital

could be re-invested at a higher return. NSLA can become a

highly profitable system for enhancing bank profits, making

no- ollateral student loans an even more attractive investment

_than home mortgages, where the lender may have to stay with a

given interest return for 20-30 years, even though the prevail-

ing rates have gone higher.

While NSLA will bring greater numbers of low income

families into eligibility for loans, it still places a repaym nt

burden on those who, despite their education, will probably

have more difficulty repaying the loans then those who arrange



financing priv ely; thus it may be desirable to provide grants

some low-income students or to allow a contingent repay-

ment plan (such as the Education Opportunities Bank).

4. The phasing out of loans administered through the colleges

thems l es will relieve an appreciable burden upon the

institutions.

5. Great administrative care must be exercised to ensure that

the N tional Student Loan Association does not become a

massive program of subsidized speculation in student-ltian

paper, while appe ring to be a program that benefits students.

After all, it is in the self-interests of banks and other

industry that as many persons as possible receive colinge

educations, and thus, the commercial lenders should bear

some of the cost of inv stment in a stock that will return

them a profit as well.
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APPENDIX
THE COST OF STUDENT LOANS

Repayment

The first step in the calculation of the cost of student loans is to

calculate the annual payments per dollar of loan received by the student.

This will depend on four factors: the year , k, in which the loan is made ,

the interest rate , r , the maturity of the loan, n, and the interest option

that is in effect during the period in which the recipient is in school. Two

interest options are considered here. Under the first option, interest

payments are deferred until the student graduates and the student is

required to repay both the principal and the accrued interest. Under

.the second option, the interest payments are waived during the school

years.

Interest Deferment

Suppose the loan is made at the beginning of the student's
thk year in college (k = 1,2 ,3 ,4). Since all interest and principaly pay-

ments are deferred until one year following graduation, it follows that the

first payment is made 6-1a years after the loan is received. For example,

if the lean is made at the beginning of the student's senior year 1c=4), re-

payment begins at the end of the first year after graduation or two years

after the loan was granted. With an interest rate , r , the annual repayment

R per dollar of loans must satisfy

(1) 1 = R(l+r)- (6-k) + R(l+r)-(6-k+1)+ +

= R(1 r -(5-k)
[1

-n-(1+r) I
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The solution of this equation for R yields

(2) R =

for the annual repayment per dollar of loan.

2. Interest Waiver

If all interest payments during the years of schooling are

waived, the annual r payment per dollar of loan must satisfy

1 = R(l+r) 1 -2+R(l+r) +

= R[1=(1+r)-11]/r.

+ R(l+r)-11

The difference here is that the initial loan does not begin to accumulate

interest until after graduation. If interest were to accumulate as in the

case of the deferment opt.ion, the left-hand sid of (3) would be replaced

by (l+r)5-k which represents the principal plus accrued interest over

the 5-k years of schooling since the loan was negotiated. With the waiver

option, however, the annual repayment per dollar of loan is

(4) R = r[I-(1+r) ]

Present Value of Repayments and Loan Cost

The present value of the repayment stream is given by

PVR = R(l+g)- (6-k)
+ R(l+g)(6 +

=
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where g is the rate at which future receipts are discounted. The present

value of the cost pe_ dollar of student loan is thus

(6) C = PVR

which depends on the interest option that is in effect (which determines R),

the term of the loan, the interest rate on the loan , and the discount rate

used to d ter ine the present value of repayments. This cost calculation

is nothing more than a first approximation since it neglects both administra-

tive expense and default risk.

Administration expenses can be handled fairly simply by supposing

that every dollar of loan requires a expenditure for administration. With

this modification, the cost is now given by

(7) C = I + a PVR

whe re PVIR is again determined by (5).

Default Risk

In order to introduce default risk, it is assumed that the fraction

13 of all the loans made at a given point in time will at one time or another

go into default. This means that the present value of loan repayments consists

of two components: The present value of repayment on loans that do not go

into default plus the present value of loans that do go into default. In symbols,

we have

(8) PV = (1 - f)RsTR + 13 PVD

for the present value PV of all repayments on loans, where PVR is given by

(5) and PVD is the expected present value of loans that will go into default.



Thus, to iriclude defaults into the model, PV replaces PVR in (7).

The determinants of PVD will now be considered. It is obvious

that PVD depends on two factors: the date at which the borrower defaults

on the loan and the amount that is collected when the loan is in default.

Since we are considering a large number of loans, it is not unreasonable

to suppose that defaults are distributed uniformly over the life of the loan.

Let us suppose that Aloans are made at a particular date. Over the

following n years 13A of these loans will go into default. . We assume here

that Alin go into default in year 1, pp in go into default in year 2, and

so on. In addition, we suppose that the Pjan loans that go into default in

any given year are discovered at the end of the year as a result of non-

payment. Thus a loan that goes into default in payment year t has

generated t-1 payments. The present value of these paYments is given by

(9) Di(t) =
(l+g) [R.(1+g

R.D.-(1+g)(l+g) -(5-k)

t = 1

+ R(l+g) -2
+ + R(l+g)

t = 1

jig t > 2.

In addition to the present value of the payments that have been made
-

before the loan goes into default, it is assum d that the fraction y of the



unpaid principal is recovered. The unpaid principal at time t depends

on the interest option that is employed. Under the deferred interest

option, the unpaid principal per dollar of loan at the beginning of,the

repayment period is

(10) Po = (l+r) 5-1
.

After the first payment, the unpaid principal is

(11)- P = P (R-rP )
1 0 o

= (1 + r)P0 R.

In general, after the tth payrne t the unrecovered principal is

(12) Pt = (1 + r)Pt-1 R

The general solution of this difference equation is

(13)

where the arbitrary constant c is determined by the initial conditi 10).

In particular,

(14) Pt = [(1 r)5-k - R/r] 1 + + R/r

for = 0.1 n -

The present value of the fractiony of the unrecovered 'principal on

a loan in default at payment t is

(15) D2(t) = (1 + g)-(5 -le+t+1))/ Pt-1
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This formula assum that the unrecovered prIncipal, Pt-1, is

collected one year after the loan goes into default. Hence the factor

(1 + g)-(t + 1)in (15).

(16)

D(t) =

C mbining (9), (14), and (15), we have
5-k -(7-k)y(i + r) (1 + g)

(1 + R [1-(1 +

g)-(t + 1) [(1 + r) 5-

t = 1

t-l+Ri1 ]

for the present value of the proceeds of a loan that goes into default of payment

t. Since defaults are assumed to be uniformly distribUted, it follows that

PVD per dollar of loans is given by

1 n(17) PVD = D(t).
t =1

A closed form expression for this sum can be obtained for computational

purposes. However, it is so complicated that it does not lead to any useful

insights so it is not given here.

As mentioned above, this calculation of PVD is dependent on the

interest option that is selected. If the interest waiver is in effect then

the computation leading to (17) must be modified as follows. The unpaid

principal at the beginning of the repay ent period is

(10') Po 1.



Equations (11), (12), and (13 ain the same but (14) now becomes

(141) Pt = [1 - R/r] (1 + r)t R/r-

Equation (15) is the same and equation (16) becomes

(16')

.Loa

D(t

Cost

Iv (1 + g)-(7-k)

-0(1 + g) (5-1 [R[1-(1 4-

+y(1 + g)-(t+1)

t = 1

(1-R/r) ( t- 1 ,+ r) + Rirl]

The formulas that have been derived above can now be used to

calculate the cost per dollar of student loan. The parameters of the model

are as follows:

r: interest rate on the student loan

n: number of annual payments

k: the year of enrollment of the student when the loan is granted

(1 = freshman, 2 = sophomore etc.)

g: the discount rate applied to future repayments and receipts

from default collections

administrative costs per dollar of loan

the fraction of loans issued at a given point in time that

eventually go into default

V' the fraction (net of costs) of the unrecovered principal at the

time the loan goes into default then is collected

The present value of the cosi per dollar of student loan is:

(18) C = 1 +a (1 - (3) PVR tIPVD

where
a

: 100
A-7



(5)

(2)

(17)

and

(16)

PVR

R =

PVD

D(t)

= R(1 + g) -(5-k)

r(1 + r) (5-k) [1-(1
-1 n= n E D(t)

t= 1

5-ky(1 + (1

1 + g) -(5-k)

+ y(1 + g)-(t+1)

[1-(1

+

+ g) -(7-k)

[R[1-(1

t

+ g)

n-,-1
)

- -+ g) (t ] g

(1 + r)5-k - R/r (1

t = 1

-+1R/r]]

on the assumption that the interest on the loan is defered until the student

graduates. If the interest that accrues is waived, then (2) is replaced by

(4) and (16) is replaced by (16').
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