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Education and other human capital investments are central to
both individual and economy-wide development

Governments and individuals spend considerable and growing
sums on education

CHAPTER 3: Postsecondary Education 285

DIGEST OF EDUCATION STATISTICS 2010

Figure 11. Enrollment, degrees conferred, and expenditures in degree-granting institutions: Fall 1960 through fall 2009 and 
1960–61 through 2009–10
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NOTE: Expenditure data for school years 2008 and 2009 (2008–09 and 2009–10) are estimated. Degree data for school year 2009 are projected.
SOURCE: U.S. Department of Education, National Center for Education Statistics, Opening Fall Enrollment in Higher Education, 1960 through 1965; Financial Statistics of Higher Edu-
cation, 1959–60 through 1964–65; Earned Degrees Conferred, 1959–60 through 1964–65; Projections of Education Statistics to 2019; Higher Education General Information Survey
(HEGIS), “Fall Enrollment in Institutions of Higher Education,” 1966 through 1985, “Degrees and Other Formal Awards Conferred,” 1965–66 through 1985–86, and “Financial Statistics of
Institutions of Higher Education,” 1965–66 through 1985–86; and 1986–87 through 2008–09 Integrated Postsecondary Education Data System, “Fall Enrollment Survey” (IPEDS-
EF:86–99), “Completions Survey” (IPEDS-C:87–99), “Finance Survey” (IPEDS-F:FY87–99), Fall 2000 through Fall 2009, and Spring 2001 through Spring 2010.The way education is financed is important for both inequality

and economic growth
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US Context

Rising costs of and labor market returns to college since the
early 1980s, coupled with stable real government student loan
limits, have made college financing much more difficult for
students

1376 T.J. Kane

Figure 2. Federal financial aid maxima and four-year college tuition, room and board.

Grant as well as maximum loan amounts for dependent students in their first, second,
and third through fifth years of college. There are several aspects of Figure 2 worth
noting: First, the loan maxima have declined in real value since the mid Seventies. In
1977, the maximum one could borrow during the first year of college was equivalent
to $7,422 in 2002 dollars ($2,500 in nominal dollars). By 2002, the most a dependent
student could borrow for the first year of college was $2,625 – roughly one-third as
much. The declines were less severe for those in their third through fifth years of under-
graduate education – for whom the maximum declined from $7,422 to $5,500 between
1977 and 2002. Between 1977 and 1996, the real value of the maximum Pell Grant for
low-income undergraduates had declined by nearly 40%, from $4,156 to $2,683. Since
1996, the real value of the Pell Grant has steadily risen, but the maximum is still below
its 1977 value.

Second, while the maxima under the federal programs have declined, the mean tu-
ition, room and board at public and private four-year institutions have been steadily
increasing in real value (at least since 1981). For example, the mean tuition at public
and private four-year institutions grew by 74% and 101%, respectively, in real value
between 1981 and 2002. Part of the increase in sticker price at private institutions has
been offset by increasing use of financial aid at these institutions. However, institutional
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US Context

Rising costs of and labor market returns to college since the
early 1980s, coupled with stable real government student loan
limits, have made college financing much more difficult for
students

26% of all dependent undergraduate students at 4-year public
schools borrowed the max from the Stafford Loan Program in
1999-2000, compared to under 4% in 1989-90

Private student credit increased rapidly from virtually zero in
the early 1990s to roughly 25% of all student loan dollars
distributed in the mid-2000s

Growing concern about rising student debt levels and capacity
to repay (especially given current economic situation)
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Student Loans 2000-01 to 2010-11

TRENDS IN STUDENT AID 2010 13TRENDS IN HIGHER EDUCATION SERIES TRENDS IN STUDENT AID 2011 13

For detailed background data and additional information, please visit http://trends.collegeboard.org.

Types of Loans

In 2010-11, nonfederal loans, which usually have less favorable repayment terms than federal loans, 
constituted only about 7% of education borrowing. From 2005-06 through 2007-08, nonfederal loans 
accounted for about a quarter of this borrowing.

 FIGURE 4 Growth of Federal and Nonfederal Loan Dollars in Constant 2010 Dollars, 2000-01 to 2010-11

NOTE: Nonfederal loans include loans to students from states and from institutions, in addition to private loans issued by banks, credit unions, and Sallie Mae. 
Earlier editions of Trends in Student Aid have not included estimates of institutional loan volume and have excluded some types of student loans made by 
states. However, Figure 4 includes estimates for these loan sources for all years. Percentages may not sum to 100 because of rounding.

SOURCE: Table 1.
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•	Over the course of the decade from 2000-01 to 2010-11, 
subsidized loans, on which the government pays the interest 
while students are in school, declined from 41% to 35%  
of all education borrowing, and from 56% to 46% of all 
Stafford Loans. 

•	Some colleges and universities make loans to students and 
parents to supplement their federal loans. While no precise 
measure of these loans is available, reports from institutions 
indicate that institutional loans have grown from about $500 
million in 2007-08 to about $720 million in 2010-11. For-profit 
institutions have increased their lending to students over this 
time period, while other institutions have reduced this activity.

•	After growing at an average annual rate of about 17% for three 
years (from $52.9 billion in 2010 dollars in 2006-07 to $85.7 
billion in 2009-10), total Stafford Loan volume grew by only an 
estimated 0.1% in 2010-11, to $85.8 billion.

ALSO IMPORTANT:

•	The private student loan market has consolidated in recent years, 
with a number of smaller lenders leaving the business and some 
larger lenders selling their loans to others. The estimate of $6 billion 
of private loans for 2010-11 combines information from the Consumer 
Bankers Association/MeasureOne with data from credit unions.

•	Dependent undergraduate students can borrow up to $5,500 in 
Stafford Loans (including a maximum of $3,500 in subsidized loans) 
in their first year of study, and up to $6,500 (including up to $4,500 in 
subsidized loans) in their second year. The limit for the third year and 
beyond is $7,500 (including up to $5,500 in subsidized loans).

•	Graduate students can borrow up to $20,500 per year in Stafford 
Loans. The lifetime maximum for graduate students is $138,500, 
including their undergraduate borrowing. The total limit for subsidized 
loans is $65,500. Beginning in 2012-13, all Stafford Loans for graduate 
students will be unsubsidized.

Source: College Board, Trends in Student Aid 2011.
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Total Debt Levels Among Recent Graduates

1

Policy Brief
 How Much Are College Students Borrowing?

New data from the U.S. Department of Education’s National 
Postsecondary Student Aid Study reveal that while many students 
are accumulating high levels of debt, these students remain the 
exception. Between 2003-04 and 2007-08, debt levels increased 
rapidly for students in the for-profit sector and for all of those earning 
certificates and two-year degrees. However, the increase was 
relatively small for bachelor’s degree recipients in public and private 
four-year colleges.

Because averages do not tell the story of most individual borrowers, 
it is important to understand the distribution of debt levels among 
college graduates. While the typical debt levels of college graduates 
are manageable for those who successfully enter the workforce, 
there is growing concern about the minority of students who borrow 
much more than average and who end up with unduly burdensome 
repayment obligations. The new federal Income-Based Repayment 
program offers considerable protection for those who rely only on 
federal loans, but these benefits do not extend to nonfederal loans.

Distribution of Debt Levels

Figure 1 shows that among all of the students who completed a 
degree or certificate in the 2007-08 academic year, 41 percent 
graduated with no debt. This was the case for 34 percent of 
bachelor’s degree recipients, 52 percent of associate degree 
recipients and 37 percent of those receiving certificates. On the 
other end of the spectrum, those who borrowed in excess of $40,000 
made up 6 percent of all 2007-08 degree/certificate recipients and 
10 percent of those who completed bachelor’s degrees. About one-
third of 2007-08 bachelor’s degree recipients had total loan debt 
exceeding $20,000.

Figure 1 shows how total debt levels are distributed across all 
graduates, but Table 1 shows the distribution of debt levels among  
just those who borrowed. It also shows the differences in debt  
levels across sectors. For example, in the public four-year sector,  
10 percent of borrowers receiving a bachelor’s degree had total debt 
levels exceeding $40,000, but 22 percent of borrowing graduates of 
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by Patricia Steele and Sandy Baum

August 2009

Figure 1. Percentage Distribution of Loan Debt Among Undergraduate Certificate and Degree Recipients, 2007-08 

Source: National Postsecondary Student Aid Study (NPSAS) 2007-08 
Note: Includes U.S. citizens and residents. PLUS loans, loans from friends and family, and credit card debt are not included. Components may not sum to 100 percent 
due to rounding.

Source: College Board, “How Much Are College Students Borrowing?” Policy Brief, 2009.
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Federal Student Loan Cohort Default Rates
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Objectives

In previous work, we show that realistic assumptions about
government and private lending with limited commitment is
useful for understanding the behavior of human capital
investments

That work ignored uncertainty and, therefore, many interesting
issues

Here, we consider risky returns and the implications of
imperfect insurance and private information for the provision of
credit and human capital investment
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Uncertainty introduces

potential for default
tradeoff between enforcing repayment and providing insurance

To think about these issues, we incorporate ideas from
literatures on

optimal contracting with limited commitment
private information

Can offer useful guidance in designing efficient policies to
provide both credit and insurance for schooling in a risky
environment

Work is still quite preliminary and exploratory

focus today on optimal contracts and implied investment,
consumption, and repayment patterns in different environments
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Basic Setup & Complete Markets
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Two-period-lived individuals invest in schooling in the first
period and work in the second

Preferences are U = u (c0) + βE [u(c1)]

Each person is endowed with:

financial assets W ≥ 0
ability a > 0

investments h increase future earnings:

y = w1af (h)

w1 is the stochastic price of human capital
f (·) is positive, strictly increasing and concave

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 11 / 38
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Assume that the post-school price of human capital can take
on i = 1, ...,N possible realizations:

let pi > 0 denote the probability of realization w1,i

Public knowledge about pi , a, and W

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 12 / 38



Intro Basics LC Private Info Conclusions

Complete Markets

Individuals maximize expected utility

U = u (c0) + β
N∑
i=1

piu (c1,i) s.t.

c0 = W − h +
N∑
i=1

qiDi

c1,i = af (h) w1,i − Di , i = 1, ...,N

c1,i is second period consumption associated with realization i
Di reflects the (possibly neg.) quantity a person commits to
repay in the second period contingent on realization i
qi is the (Arrow) price of a contingent claim that pays 1 if
realization i takes place and zero otherwise
Assume risk neutral arbitrage-free asset prices: qi = βpi

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 13 / 38
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Complete Markets

Human capital investments h∗ (a) maximize the expected net
present value of lifetime income

Investment equates expected MR with MC:

w̄1af ′ [h∗ (a)] = β−1

where w̄1 ≡
∑N

i=1 piw1,i is the expected period 1 skill price

Neither u(·) nor W (nor extent of risk) affect investment

Asset/debt holdings Di optimally smooth consumption over
time and across states: u′ (c0) = u′ (c1,i) , ∀i

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 14 / 38
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Limited Commitment Problems
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Limited Commitment with Complete Markets

Assume that individuals can default on their debts in the
second period

‘Default’ utility of V D (w1,i , a, h), generally increasing in w1,i , a,
and h

‘Participation constraints’:

u [w1,iaf (h)− Di ] ≥ V D (w1,i , a, h) , ∀i

borrowers only repay if it offers higher utility
potential for non-payment limits the credit and insurance of
borrowers

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 16 / 38
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Let λi ≥ 0 denote the (discounted) multiplier on participation
constraint i = 1, ...,N

Optimal debt holdings satisfy u′ (c0) = (1 + λi) u′ (c1,i)

perfect consumption smoothing (c1,i = c0) for states in which
the participation constraint does not bind (λi = 0)
consumption growth (c1,i > c0) when participation constraint
binds (λi > 0)

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 17 / 38
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Consider case in which a defaulting borrower must forfeit a
fraction κ̃ ∈ [0, 1] of his earnings

V D (w1i , a, h) = u [(1− κ̃) w1iaf (h)]

Participation constraints reduce to simple ‘solvency’
constraints: Di ≤ κ̃w1,iaf (h) , ∀i

solvency constraints likely to bind for high realizations of w1,i

⇒ Di = κ̃w1iaf
′ (h)

individuals cannot commit to pay back enough in high earnings
states to enable full consumption smoothing
perfect smoothing across low earnings states but only limited
insurance in high earnings states

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 18 / 38
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Optimal human capital investment hLC (a,W ) satisfies

w̄1af ′
[
hLC (a,W )

] ∑N
i=1 piw1,i

(
1+λi κ̃
1+λi

)
w̄1

 = β−1

If any ‘solvency’ constraint binds, there is under-investment∑N
i=1 piw1,i

(
1+λi κ̃
1+λi

)
< w̄1 when 0 < κ̃ < 1 and λi > 0 for

some i

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 19 / 38
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Many similarities to case with full certainty:

constraints imply under-investment
human capital investments help relax solvency constraints
this encourages investment and implies a ‘credit expansion’
response to education policies
default does not occur in equilibrium, since all debt
repayments are fully contingent
optimal institutional arrangements would minimize the
temptation of default by raising κ̃ as high as possible (κ̃ = 1
produces unconstrained optimal allocations)

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 20 / 38
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Limited Commitment with Incomplete Markets

Now, suppose second period liabilities cannot depend on the
state w1,i

Default may now occur in equilibrium

Assume the same punishments for default with the income
forfeiture recovered by lenders

Let D > 0 be the amount of debt individuals ‘promise’ to repay
after school

Individuals actually repay if and only if D ≤ κ̃w1,iaf (h)

Default iff w1,i < w̃1 (D, a, h) ≡ D
κ̃af (h)

Probability of default, Pr [w1,i < w̃1 (D, a, h)], is weakly
increasing in D and decreasing in a and h
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In exchange for a ‘promise’ to pay D > 0, risk-neutral lenders
extend credit

Q(D, a, h) = β

D −
∑

w1,i<w̃1

pi [D − κ̃w1,iaf (h)]


Subtracts expected losses D − κ̃w1,iaf (h) from default
Interest rates, implicitly R(D, a, h) ≡ D/Q(D, a, h), contain a
premium for the possibility of default

Higher R(·) covers for states in which borrowers default

‘Hard’ borrowing constraint is given by the most a lender could
expect to extract from someone of ability a investing h:
supD {Q (D, a, h)}
Ability directly impacts interest rates and credit limits, since
Qa > 0

for the same investments and credit amount Q, more-able
individuals are required to repay less (lower R)
leads more-able persons to invest further in human capital
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Assuming w̃1 falls outside the support of w1,i (i.e. ignore jumps
in default probabilities), optimal h satisfies:

w̄1af ′ (h)


N∑
i=1

piu
′ (c1,i) w1,i − κ̃

∑
w1,i<w̃1

piu
′ (c1,i) w1,i

w̄1u′ (c0) (1− Qh)

 = β−1,

where 0 < Qh < 1 at the optimum

Three important differences compared to full insurance:
1 riskiness of human capital discourages investment
2 some benefits of investment are lost in the event of default

since 0 < κ̃ < 1 (↓ h)
3 additional investment increases expected payments, thereby

expanding credit (↑ h)
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Absence of repayment contingencies has a number of important
consequences

default can occur in equilibrium
if default happens, it is for low realizations of w1,i when
earnings and consumption are low
the option to default serves a positive insurance role
eliminating default may be inefficient and could reduce
investment
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Private Information Problems
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Private Information and Limited Insurance

Conceptually, the lack of insurance assumed above is better
seen as arising from imperfect information

Consider lessons and modeling approaches from the literature
on optimal contracting under private information

We now assume a continuous distribution for w1 with cdf Φ(w1)
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Moral Hazard in Investment

Suppose youth must exert unobservable effort e ∈ {eL, eH} that
affects post-schooling earnings

Effort is costly: disutility v(eH) > v(eL)
Effort is productive: Φ(w1|eH) < Φ(w1|eL) (first order
dominance)
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Optimal Contract solves:

max
h,e,d ,{R(w1)}

u [W − h + d ]−v(e)+β

∫
u[w1af (h)−R (w1)]φ(w1|e)dw1

subject to BEC for the lender:

[λ] : −d + β

∫
R (w1)φ(w1|e)dw1 ≥ 0

and ICC (assuming eH is optimal):

[µ] : −v(eH) + β

∫
u[w1af (h)− R(w1)]φ(w1|eH)dw1

≥ −v(eL) + β

∫
u[w1af (h)− R(w1)]φ(w1|eL)dw1

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 28 / 38
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Optimal consumption satisfies:

u′ [c0] =

[
1 + µ

(
1− φ(w1|eL)

φ(w1|eH)

)]
u′ [c1 (w1)]

Consumption is distorted when ICC binds (e = eH)

If φ(w1|eH)
φ(w1|eL)

is increasing in w1 (MLRC), then c1(w1) is increasing
in w1

Full insurance and intertemporal smoothing if eL is optimal
(ICC does not bind)

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 29 / 38
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Investment maximizes expected lifetime income given effort
choice:

β−1 = af ′ (h) w̄1(e)

where w̄1(e) =
∫

w1φ(w1|e)dw1

As long as the first best effort is implemented, then the first
best level of investment is also implemented (lower W
individuals)

Some middle/high W individuals may (inefficiently) choose eL
and low investment due to moral hazard

low effort comes with full insurance (i.e. c0 = c1(w1),∀w1)

Very high W individuals may prefer low h and eL even when
there is no moral hazard problem (efficient allocations)

receive full insurance

Implies investment and effort decreasing in W conditional on a

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 30 / 38
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Costly State Verification

Now, ignore incentive problems in inducing effort

Instead, assume a cost ϑ to verify borrowers’ labor market
outcomes as in the costly state verification model of Townsend
(1979)
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There will be a verification threshold w̃1:

Verification and full consumption insurance for low earnings
realizations: w1 < w̃1

c1 (w1) = c0
Repayment R (w1) = w1af (h)− [W + d − h]

No verification or consumption insurance for high earnings
realizations: w1 ≥ w̃1

Fixed repayment R̃ = w̃1af (h)− [W + d − h]
Consumption increases one-for-one with income:

c1 (w1) = c0 + (w1 − w̃1)af (h)

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 32 / 38
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Optimal contract solves:

max
{h,d ,w̃1}

u [W − h + d ] + βu [W − h + d ] Φ (w̃1)

+β
∞∫̃
w1

u
[

w1af (h)− R̃
]

dΦ(w1)

subject to BEC for lenders:

−d − βϑΦ(w̃1) + β


w̃1∫
0

R(w1)dΦ(w1) + R̃ [1− Φ(w̃1)]

 ≥ 0
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Optimal investment is less than the first best

no return on investment when earning realizations are low
lack of insurance for higher realizations

Lochner & Monge-Naranjo Credit and Insurance for Human Capital Investments 34 / 38
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Combining Moral Hazard with CSV should yield a framework with
many attractive features:

endogenous market incompleteness

model of ‘default’ (i.e. verification) and varying interest rates

will have imperfect insurance in presence and absence of
‘default’

provides interesting framework for policies on ϑ
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Conclusions and Open Questions
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Conclusions

The significant rise in the costs of and returns to college
appears to have increased the demand for credit well beyond
the supply available from government programs

Raises questions about how to best provide credit taking into
account issues with repayment enforceability and other
incentive problems

We aim to explicitly incorporate (at least, some of) these
problems in models of human capital formation to aid in the
design of private and public loan/insurance contracts
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Types of questions we are interested in...

How much credit should individuals get?

How should student credit (and insurance) be structured?

To what extent should student credit and other social insurance
programs be integrated?

What role should government vs. private lending play?
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