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1 Introduction

More than 10 million people borrowed $66 billion under the Federal Student Loan Program
(FSLP) in fiscal year 2007.! The risk associated with taking out a student loan and investing
in college is far from being negligible.? Moreover, default rates for student loans averaged
12% in the last two decades with the highest rate of 22.4% in 1990 (a 2-year basis cohort
default rate). A rapid increase in personal bankruptcy filing rates with a historic high of
9.15% in 2005 turned researchers’ focus, however, on the nation’s bankruptcy laws and risky
behavior in the unsecured credit market. Little attention has been given to analyzing risky
human capital investment in conjunction with bankruptcy rules in the student loan market.
Yet, an understanding of the mechanism behind the risk associated with investment in human
capital and evidence about students’ responses to the incentives created by bankruptcy laws
would help policy makers as they work to redesign the student loan program.?

This paper studies the effects of risky human capital investment under alternative bankruptcy
regimes for student loans on college enrollment, completion and life-cycle human capital
accumulation across different groups of high-school graduates. I develop a heterogeneous
life-cycle economy where agents differ in initial ability, human capital stock and financial
assets. Agents decide to invest in their human capital during college as well as after college,
as on-the-job training. They may need to borrow under the FSLP to invest in college and
consequently they need to repay on their college loans after college. This model builds up
on Tonescu (2009), who, in turn generalizes the Ben-Porath (1967) human capital model and
studies college enrollment, borrowing and repayment behavior under the FSLP. The paper
abstracts, however, from accounting for the risk of human capital investment and alternative
bankruptcy arrangements (liquidation versus reorganization), the focus of the current study.

The current paper takes a further step in the analysis of college investment and default
incentives by incorporating the risk of dropping out from college along with the option
to discharge student loans. Uncertainty in employment prospects after college may deter
some students from investing in human capital. In addition, the option to discharge one’s
debt may provide partial insurance against employment risk after college. My results shed
light on these issues and to my knowledge, they represent a first effort in the literature to

provide insights regarding risky human capital accumulation and the role of dischargeability

In the same year total unsecured debt amounted to $939 billion.

2Using the PSID 1990, Restuccia and Urrutia (2004) find that 50% of people who enroll in college drop
out. According to the NCES data, 36.8% and 35.2% of people enrolled in college in 89/90 and 95/96,
respectively do not have a degree and are not enrolled 6 years after enrollment.

3High default rates in the late 1980s have led legislators to introduce a series of policy reforms that
gradually made student loans nondischargeable, in switching from Chapter 7, a liquidation chapter in the
Bankruptcy Code to Chapter 13, a reorganization chapter.



to alleviate this risk.

More specifically, in this environment risky college education results in less college en-
rollment and less human capital investment in general relative to an economy where college
investment is not risky. People with relatively low initial ability and human capital levels are
affected to a greater degree by the risk of dropping out from college. The ability level drives
the decision to enroll in college, while the initial human capital level is crucial for complet-
ing college. A positive correlation between ability and initial financial assets is important
in delivering enrollment rates consistent with empirical findings, whereas a positive correla-
tion between initial human capital and initial financial assets is key in delivering accurate
completion rates.

Results also suggest that the option to discharge one’s debt helps reduce the risk of
investing in college. In particular, dischargeability benefits students with low initial financial
assets and human capital levels; these are precisely the students for whom the risk of college
investment is highest. Thus, a liquidation bankruptcy regime that allows for dischargeability
induces more college enrollment, although it raises default rates. Given the uncertainty in
post-college earnings in the U.S., the model suggests that a liquidation regime induces higher
levels of human capital over the life-cycle, and thus, higher earnings profiles relative to a

reorganization regime, where dischargeability is not allowed.

1.1 Literature

This paper ties two directions of study in the literature: human capital; and bankruptcy. The
first line of research has been extensively explored with most of the interest directed toward
the relevance of students’ initial characteristics for human capital investment and optimal
policies for financially-constrained students. Ben-Porath (1967) and Becker (1964, 1993)
are among the first studies to recognize the importance of the complementarity between
ability and human capital stock in explaining life-cycle human capital accumulation and
earnings dynamics. The Ben-Porath framework has been further exploited in this direction
by Huggett, Ventura, and A.Yaron (2006) who show that the model can replicate the U.S.
earnings distribution dynamics using the right initial distribution of characteristics. Their
model does not incorporate schooling decisions and does not distinguish between investment
across different education groups. Recent studies summarized in Heckman and Carneiro
(2003) document, however, that most of the human capital investment takes place at the
beginning of the life-cycle during the schooling period and it is followed by subsequent
learning during the life-cycle as on the job training. Heckman, Lochner, and Taber (1998)

also extend the Ben-Porath framework and model schooling decisions to study the rising in



wage inequality by education groups. Their approach, however, assumes that the earnings of
agents in the model match earnings in the data for individuals sorted by a measure of ability
such as AFQT scores and whether they attended college. Consequently, the contribution of
schooling to subsequent investment in human capital is embodied in schooling specific skills
and endowments.

These studies do not incorporate the risk in human capital investment. Yet, research
demonstrates that a substantial fraction of the variability in the returns to schooling is un-
predictable at the time when schooling decisions are made, implying that this uncertainty is
not due to differences in initial characteristics by the time students decide to go to school
(see Cunha, Heckman, and Navarro (2005) and Palacios-Huerta (2003)). More recent pa-
pers incorporate the risk of human capital investment to focus on optimal policy, but most
of the attention is directed on optimal taxation policy (see Grochulski and Piskorski (2009)
and Krebs (2003)). Finally, there is large body of this literature that emphasizes the rel-
evance of credit constraints for schooling decisions (see Carneiro and Heckman (2002) and
Keane and Wolpin (2001)). The current paper is in line with the human capital literature
in the following ways: it recognizes the importance of both human capital stocks and ability
for life-cycle human capital formation and earnings; it distinguishes between investment in
human capital during schooling and job training periods; it allows for heterogeneity in finan-
cial assets along with individual characteristics; and most importantly, this study accounts
for the risk in human capital investment and analyzes the means to mitigate this risk, such
as dischargeability of student loans.

To this end, the human capital literature has ignored in general the relationship between
human capital investment and default incentives for student loans. Exceptions include work
by Lochner and Monge (2008) and Ionescu (2009). The first paper studies the interaction
between borrowing constraints, default, and investment in human capital in an environment
based on the U.S. Guaranteed Student Loan Progra and private markets where constraints
arise endogenously from limited repayment incentives. The second paper quantifies the effects
of repayment flexibility (such as to lock-in interest rates or to switch repayment plans) and
the relaxation of eligibility requirements for student loans on enrollment and default rates
in an environment based on the FSLP. The current study differs from both of these papers
in several important ways. First, I account for the risk of college education and study
college enrollment and completion across groups of high-school graduates. In addition, I
incorporate work during college, which proves to be one of the main factors for dropping
out from college (see GAO (2003a) and Tinto (1993)). Furthermore, I analyze the incentives

created by alternative bankruptcy regimes, which is key for the analysis of risky human

4GSL is the former FSLP with a different set of rules upon default



capital investment. Finally, I allow for heterogeneity in financial assets, ability and human
capital and calibrate the life-cycle model to capture the correlation between financial assets
and unobserved characteristics to deliver college enrollment and completion behavior by
groups of financial assets consistent with the empirical evidence.

Research on bankruptcy has focused on personal bankruptcy laws and their implications
for filing rates with significant contributions by Athreya (2002) and Chatterjee et.al.(2007).
These studies explicitly model a menu of credit levels and interest rates offered by credit
suppliers with the focus on default under Chapter 7 within the unsecured credit market. The
literature has abstracted in general from studying bankruptcy under both regimes in the
U.S. An important contribution by Livshits, MacGee, and Tertilt (2007) incorporate both
bankruptcy regimes, contrasting liquidation within the U.S. to reorganization in Europe in
a life-cycle model with incomplete markets with earnings and expense uncertainty.

The current paper simulates bankruptcy characteristics of the student loan market, which
are very different than those of the unsecured credit markets. Student loans are not secured
by any tangible asset, so there might be some similarities with the unsecured credit market,
but unlike those types of loans (credit cards), guaranteed student loans are uniquely risky,
since the eligibility conditions are very different. Loans are based on financial need, not on
credit ratings and are subsidized by the government.” Agents are eligible to borrow up to
the full college cost minus expected family contributions. More important, unlike interest
rates in other credit markets, the interest rate on student loans does not incorporate the risk
that some borrowers might exercise the option to default. The feedback of any bankruptcy
law into the interest rate is exactly how the default is paid for. I endogenize the bankruptcy
decision and I consider the default penalties similar to those implemented in the actual
program, that might bear part of the default risk@

To my knowledge, this is the first paper to study the effects of the risk of human cap-
ital investment and alternative bankruptcy regimes on college enrollment, completion, and
default incentives for student loans along with the consequences for human capital accumu-
lation over the life-cycle. The paper is organized as follows: Section 2 provides background
on the bankruptcy rules for student loans; Section 3 describes the model and Section 4
the parametrization procedure; I present the results in Section 5 and conduct a sensitivity

analysis in Section 6; I conclude in Section 7.

5The FSLP consists in both subsidized and unsubsidized loans. Research shows, however, that all gov-
ernment loans are heavily subsidized (see Lucas and Moore (2009)).

6This unique feature of the student loan market allows me to focus on default consequences under alter-
native bankruptcy regimes in a partial equilibrium setup where price effects are not accounted for.



2 Bankruptcy under the FSLP

Bankruptcy in the model is closely related to Chapter 7, “The Liquidation Chapter” and
Chapter 13, "Adjustment of the Debts of an Individual With Regular Income”, one of the
“Reorganization Chapters” under the Bankruptcy Code. The most significant distinction
between them is in regard to the administration of the estate. Rather than a disposal of the
assets through liquidation sale, the purpose of the reorganization chapters is to preserve and
protect the integrity of assets from the claims of creditors, so as to permit the debtor an op-
portunity to reorganize and restructure his assets and liabilities and to become economically
viable.

The main differences between the consequences to default on student loans under the
two regimes are: (1) Under liquidation the loan is discharged, whereas under reorganization
a repayment plan is implemented. Debt can increase by as much as 25% of the principle at
the time when default occurs. The defaulter loses his right to consolidate after default, so
paying under no-consolidation status is the only available option for the borrower who enters
repayment in the following period after default occurs; (2) Under liquidation, defaulters are
excluded from credit markets, whereas under reorganization bad credit reports are erased
and credit market participation is not restricted once the borrower starts repayingﬁ (3) The
wage garnishment is interrupted under reorganization once the defaulter enters repayment.
The garnishment continues for several years under liquidation. These differences between

the two bankruptcy regimes are summed-up in Table 1l

Table 1: Bankruptcy rules under FSLP
‘ ‘ Chapter 7 - Liquidation ‘ Chapter 13 - Reorganization

Purpose Disposal of the assets Protection of the assets integrity
Dischargeability Allowed Not allowed
Cost Wage garnishment Wage garnishment
Exclusion from credit markets Debt increase
Seizure of tax refunds Seizure of tax refunds
Loss of consolidation rights
Benefit Loans discharged Bad credit report erased

Students who participated in the Federal Loan Program before 1990 could file for bankruptcy
under Chapter 7 without any restrictions and could discharge on their loans. In this paper

I refer to this period as “liquidation”. Dischargeability was initially limited in 1990 by the

"Failure to repay a defaulted student loan can be damaging the credit record of the defaulter for 10 years
(Chapter 7) or 7 years (Chapter 13). However, under reorganization, the negative credit report made by the
Department is removed in the case the defaulter successfully rehabilitates his loan. Based on the discussions
with financial aid agencies, most of the defaulters enter repayment and rehabilitate their defaulted loans.



Student Loan Default Prevention Initiative Act to one of the two cases: (1) if the first pay-
ment on the student loan became due more than 7 years before the filing of the bankruptcy
petition or (2) if it would cause undue hardship on the debtor. The Higher Education
Amendments to the Bankruptcy Code in 1998 eliminated the 7-year discharge basis, keeping
"undue hardship” as the only basis for obtaining a discharge. After the reforms, students
cannot discharge on their loans anymore. They file for bankruptcy under Chapter 13 and
enter a repayment plan. The indebted defaulter is required to reduce consumption to finance
at least partial repayment of his obligations. Availability of discharge is limited, so I refer
to this period as “reorganization”®

Under the current program students start to repay their loans six month after graduation.
The interest rate on education loans is set by the government and it is based on the 91-day
Treasury-bill rate. Thus, it fluctuates with the market. Borrowers start repaying under
the standard plan that assumes fluctuating paymentng If they do not make any payments
within 270 days in the case of a loan repayable in monthly installments or 330 days in the
case of a loan repayable in less frequent installments, they are considered in default, unless an
agreement with the lender is reached (Section 435(i), Title IV of the Higher Education Act).
Default status is reported to credit bureaus. Penalties on defaulters include: garnishment of
their wage, seizure of federal tax refunds, possible hold on transcripts, ineligibility for future
student loans, bad credit reports that exclude them from other credit marketsJI)T

The Department of Education and student loan guaranty agencies are authorized to take
("garnish”) a limited portion of the wages of a student loan debtor who is in default. Due to
recent changes in the law, the Department may garnish up to 15% of the defaulter’s wages
(The Debt Collection Improvement Act of 1996). Wage garnishment could be avoided if it
would result in an extreme financial hardship for the defaulter. I will adjust the garnishment
relative to the minimum income. In addition, once the defaulter rehabilitates his loan, the
wage garnishment is interrupted. The IRS can intercept any income tax refund the defaulter
may be entitled to until student loans are paid in full. This is one of the most popular
methods of collecting on defaulted loans, and the Department of Education annually collects
hundreds of millions of dollars this way. Each tax year, the guaranty agency holding the

defaulter’s loans must review the account to verify that the defaulter has not made any

8 As a practical matter, it is very difficult to demonstrate undue hardship unless the defaulter is physically
unable to work. The 7 year basis discharge is not relevant to the current study as filing for bankruptcy within
my data and model occurs within two years after graduation.

9Borrowers can switch to a different repayment plan. In the current study I abstract from modeling other
repayment options to analyze the impact of the default option in isolation under alternative regimes. For a
study on repayment options see Ionescu (2008).

OTpstitutions with high default rates are also penalized, but since I focus on the individual decision, this
punishment is not captured in the current study.



loan payments within the previous 90 days. In this case, the agency notifies the IRS that
the loans are in default and if the defaulter is entitled to a tax refund, the IRS proposes
to keep all or some of the tax refund. This punishment can be avoided, however, if the
borrower has repaid the loan, is making payments under a negotiated repayment agreement
or the loans were discharged in bankruptcy. Thus, I will not model this punishment given
either dischargeability or immediate repayment in my model. Finally, credit bureaus may be
notified, and credit rating may suffer. In fact, according to the stipulations in Chapter 13,
consumer reporting agencies may continue to report an account for 7 years from the opening
date. However, immediate repayment and rehabilitation of the defaulted loan will result in
deleting the default status reported by the loan holder to the national credit bureaus. Given
immediate repayment under reorganization in my model, I will consider no restrictions from

participating in the credit market under the reorganization regime.

3 Model

The environment is a life cycle economy with heterogeneous agents that differ in their learning
ability (a), human capital stock (h), and initial assets (z), which include parental contribution
to college. Time is discrete and indexed by j =1, ..., J where j = 1 represents the first year
after high-school graduation. I model the decision of a high-school graduate to invest in his

college education by maximizing the expected present value of utility over the life-cycle:

J
max E Y 6 u(e;), (1)

where u(.) is strictly concave and increasing, and [ is the discount factor. The per period

utility function is CRRA, u(c;) = cil_::, with o as the coefficient of risk aversion.

My model builds on the environment in Ionescu (2009), which, in turn is a generalization
of the human capital model developed by Ben-Porath (1967). Ionescu (2009) allows for
human capital accumulation in college. There are three sources of heterogeneity: immutable
learning ability, initial stock of human capital, and initial assets. College cost can be financed
by parental contribution and student loans. I extend this previous work in several important
ways: (1) I account for the risk of failing from college. Thus, in the current setup, on the
college path there are two distinct possible outcomes: one for college graduates and one for
college dropouts; (2) I allow for working during college years, key factor when accounting
for the risk of dropping out from college. Human capital, however, is not productive during
college years; (3) I introduce the possibility to discharge student loans. College graduates

and dropouts can default on their loans under alternative bankruptcy regimes; (4) Agents



Figure 1: Timing of Decisions

Graduates Life cycle earnings + Repayment / Default
College
Human capital accumulation
& working Drops Life cycle earnings + Repayment / Default
(ahx)
No college Life cycle earnings

may borrow in the risk-free market, which is an important assumption when modeling default
penalties under the liquidation regime where defaulters on student loans are restricted from
participating in other markets; and (5) There are two sources of uncertainty after the college
period: agents face uncertain interest rates on student loans and idiosyncratic labor shocks.

College graduates, college dropouts and high-school graduates who do not enroll in college
optimally allocate time between market work and human capital accumulation. Human
capital stock refers to “earning ability” and can be accumulated over the life-cycle, while
learning ability is fixed at birth and does not change over time. I assume that the technology
for human capital accumulation is the same during college and post college and that human
capital is not productive until graduation. Agents may save at the riskless interest rate.
Additionally, agents who go to college optimally choose the repayment status for college
loans. When deciding to go to college, agents might not have sufficient funds and need
to borrow to continue their education. College students may or may not acquire a college
degree, but regardless of graduating from college, they start repaying their student loans
after college years. A description of the timing in the model is provided in Figure [1.

The optimal life-cycle problem is solved in two stages. First, for each education group, I
solve for the optimal path of consumption, time allocation, and human capital investment. In
the case of college graduates and college dropouts, I also solve for optimal repayment decision
rules. Individuals then select between college versus no-college to maximize expected lifetime

utility accounting for the risk of not graduating from college.

3.1 Agent’s Problem: No-College

Agents who choose not to go to college maximize the expected present value of utility over
their lifetime by dividing available time between market work and human capital accumu-
lation; they save/borrow in the risk-free market. Their problem is identical to the one

described in Ben-Porath (1967) except for the saving option, idiosyncratic income shocks



and risk aversion. The problem is given below by:

Ly hj.z;

max [E Z}]=1 i—:ﬂj_l] (2)

st. ¢ < zwihi(1 —1;) + (1 +rp)x; — x4 for j=1,2...J
lj €10,1], hja = hy(L = bne) + f(hy, 15, a).

Agents derive utility from consumption each period; earnings are given by the product
of the stochastic component, z;, the rental rate of human capital, w}¢, the agent’s human
capital, h;, and the time spent in market work, (1 —1{;). The idiosyncratic shocks to earnings
each period, z; evolve according to a Markov process with support Z=|z,Z], where z rep-
resents a bad productivity shock and Z represents a good productivity shock. The Markov
process is characterized by the transition function (), and it is assumed to be the same for all
agents. Agents may borrow/save at the riskless interest rate, ry. Current savings are x;.
The initial assets, 7y > 0, include the parental contribution to college. The depreciation
rate of human capital is d,.. Human capital production, f(h;,l;,a), depends on the agent’s
learning ability, a, human capital, h;, and the fraction of available time put into human
capital production, /;. Following Ben-Porath (1967), this is given by f(h,l,a) = a(hl)® with
a € (0,1). The rental rate evolves over time according to w}* = (1+ gne)’~" with the growth
rate, gne.

I formulate the problem in a dynamic programming framework. The value function
Wa, h,x, z,7), gives the maximum present value of utility at age j from states h, z and z,
when learning ability is a. In the last period of life, agents consume their savings. The value
function in the last period of life is set to V(z,d,r, z, J) = u(x).

V(a,h,z,2z,j) = max (wh(1 = 1) + (A +rp)z = 2)™° + BEV(a, b 2,2 5+ 1) (3)

Lh z' 1—0

st 1€ [0,1], I = h(1 — 8,c) + a(hl)®.

Solutions to this problem are given by optimal decision rules: *(a, h, z, z, j), h*(a, h, z, z, 7),
and x*(a, h, x, z, j), which describe the optimal choice of the fraction of time spent in human
capital production, human capital, and asset carried to the next period as a function of age
J, human capital, h, ability, a, and assets, x when the realized state is z. The value function,
Vnel(a, h,x) = V(a, h,z,1), gives the maximum expected present value of utility if the agent

chooses not to go to college from state h, when learning ability is a, and initial assets are x.
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3.2 Agent’s Problem: College Graduates and Dropouts

Agents who wish to acquire a college degree maximize the expected present value of utility
over their lifetime by dividing available time between market work and human capital ac-
cumulation. Agents also save using the risk-free assets. Additionally, they optimally choose
the loan amount for college education and the repayment status for their college loan. The
problem is similar to the one in Tonescu (2009) except for the possibility to work during

college years, the risk of failing from college and income shocks after college years.

max {E ijl ﬂj_lcl’l_—:} (4)

l] 7hJ »LjyPj ,d

st ¢; < we(1— 1) +x;(1+75) +t(a) +d—d—x;4, for j=1,....4
s < zjwih;(1 = 1;) — p;(d) + 2;(L 4+ 75) — 2544 for j=5,....J
l; €10,1], hjy1 = hj(1 = 6.) + f(hy, 1, a)), forj=1,.4
l; €10,1], hjy1 = hj(1 = 6;) + f(hj, 1, a))®, for j=5,....]
d€ D= [0,d(x)], djr1 = (dj = p;)(1 +15), pj € P.

During the college period j = 1, .., 4, students may choose to work at the wage rate w,;,
but their human capital is not productive until they walk away from college. This is moti-
vated by several important observations. Numerous studies show that people who choose to
work while in school most likely drop out of college. Thus, unlike in an environment where
dropping out from college is not modeled, allowing for working during college is a key ingredi-
ent when accounting for the risk of investing in human capital (see Berkner, He, and Cataldi
(2002), Braxton, Hirschy, and McClendon (2003), Cabrera, Nora, and Castaneda (1993) and
Stinebrickner and Stinebrickner (2007)). At the same time, college students have jobs that
pay a low wage and do not necessarily value students’ human capital stocks, nor do they
contribute to human capital accumulation (See Autor, Levy, and Murnane (2003)). Thus,
I model a wage rate per time units worked in college, w,., instead of per efficiency units;
I assume that the growth rate is 0 during college years. Agents are allowed to borrow up
to d(z), the full college cost minus the expected family contribution that depends on initial
assets, .1 They pay direct college expenses, J, and receive a scholarship, t(a), each period

while in college, which depends on the agent’s ability.

1 Currently under the FSLP there exists a limit on student loans, which binds for a significant fraction
of borrowers (see Lochner and Monge (2008) for details). In the 1990, the year of interest for the current
study, this limit did not bind, and thus I do not model this feature in my setup.
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College investment is risky. If a student with initial human capital h; decides to acquire
a college degree, the probability with which she succeeds is given by 7(hs(hy)). This is a
continuous, increasing function of the human capital stock after college years, hs, which
in turn increases in the initial human capital stock, h;. This formulation captures the
idea that both suitability for college education, as embodied in h; and the investment in
human capital during college years matter for the chances to succeed from college. This
is line with studies that attest that both college preparedness and effort during college
years are important determinants of college graduation (see Caucutt and Lochner (2005),
E.Hanushek and F.Welch (2006), and Manski (1983)). If the student completes college, she
will walk into period 5 as a college graduate, i.e. 7 = ¢, and if she does not complete college,
she will walk into period 5 as a college dropout, i.e. i = nc.

Finally, income shocks represent an important ingredient in a model that studies the
effects of the possibility to discharge one’s deth After college, earnings are given by the
product of the stochastic component of earnings, z;, the rental rate of human capital, w;'-,
the agent’s human capital, h;, and the time spent in market work, (1 —1;). The idiosyncratic
shocks, z; have the same properties as before. Depending on whether agents graduate from
college or not, they face different growth rates in the rental rate. The rental rate equals
wi = (1+ g;)V~Y with i € {¢,nc}: the growth rate is given by g. if students graduate and
by gne if they drop out, with g. > gpe.*?

Agents derive utility from consuming each period. Their current savings are x;;; and
bankruptcy status is reflected by the payment they have chosen p;(d;) € P = {p,0}. In case
they are in the repayment status they pay p;, which depends on the variable interest rates,
r; and in the case they are in the default status in period j there is 0 payment. The interest
rate on student loans, r;, is stochastic and follows a two-state Markov process. As before,
the stock of human capital increases when human capital production offsets the depreciation
of current human capital. Human capital production, f(h;,l;,a), is given by f(h,l,a) =
a(hl)® with a € (0,1). I assume that the technology for human capital accumulation is
the same during college years and during training periods after college and is given by

hjt1 = hj(1 —6.) + a(h;l;)*. In case of failure from acquiring a college degree, after college

12Sullivan, Warren, and Westbrook (2001) document that over two-thirds of those filing for bankruptcy
have recently experienced a job disruption. Also, Livshits, MacGee, and Tertilt (2007) argue that negative
shocks to one’s income is an important cause of discharging one’s debt (along with expense shocks such
as uninsured medical bills, divorce costs and unplanned children). In addition, research documents that
an increased idiosyncratic income risk has been experienced by US households over the last 30 years (see
Athreya, Tam, and Young (2009), Krueger and Perri (2004)).

13The growth rates for wages are estimated from data. Evidence shows that college dropouts and no
college people have similar growth rates and lower than college graduates. Also it shows that human capital
depreciates faster for college graduates than for college dropouts and individuals who do not enroll in college.
See Section 4.1 for details.
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years agents face the same human capital production function as under the no college path,
given by hji1 = h;(1—06,.)+a(h;l;)* with §. > 5,16@ As already mentioned, college dropouts
face the same earnings function as high-school graduates who do not enroll in college, but
they have to pay the amount borrowed from the government.

The college path problem is solved in several steps. As before, I formulate it in a
dynamic programming framework. The value function in the last period of life is set to
Vi(z,d,r,z,J) = u(x). Both problems for college graduates and dropouts are solved back-
ward starting with the post-college period, (j = 5, .., J), for which the Bellman equation is

given by
: th(1—1)+ (1+ — a2 —p(d)°
Vi (a,h,x,d,r,2,7) = max [(zw] ( )+t e =o' = pld)) + BEV (a, b, 2 d' v 2§+ 1)]
L'z p,d 1—0
st.1€10,1], K =h(1—46;)+ a(hl)”
d=(d-p)(l+tr),pePl (5)

where V¢ represents the value function of college dropouts and V¢ represents the value func-
tion of college graduates. Tuse V(a, h,z,d,r,5) = nw(hs)V°(a, h,z,d,r,5)+(1—n(hs))V"(a, h, x,d,r,5)
as the terminal node for the college period and solve for the optimal rules for periods

j =2,...,4, for which the Bellman equation is

(14 7p)x 4+ we(1 = 1) + t(a) +d — d — /)7
1—0

st. 1€[0,1], ¥ = h(1 = 6,.) + a(hl)®. (6)

V(CL, h,l’,d,j) = max _'_6‘/(@7 h/,.flfl,d,j + 1)

Finally, I solve for the optimal rules for the first period of college and for the optimal loan

amount for college education. The Bellman equation is

_ _ A_ N1l—0o
Via,h,z,1) = max. (A +ry)e + el 1l)_—i;t(a) rd-d-a) + BV(a, ', 2, d, 2)]
st. 1€ [0,1], b = h(1 — 6.) + a(hl)®
de D =[0,d(z)]. (7)

Solutions to this problem are given by optimal decision rules: [*(a,h,z,r,z,7), the
fraction of time spent in human capital production, h*(a,h,z,r, z,j) human capital, and

x*(a,h,x,r, 2, j), assets carried to the next period as a function of age, j, human capital,

14Tn Section 6 I allow for different specifications of the human capital accumulation function, such as a
more productive human capital accumulation during college years and the same depreciation rate for college
graduates and dropouts and discuss their implications.
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h, ability, a, assets, x, and college debt, d, when the realized states are r and z. Addition-
ally, for the post-college period rules include p*(a, h, z,d, z, j), optimal repayment choice for
j > 5. The value function, Vo(a, h,z) = Vi(a, h,x,1), gives the maximum present value of
utility if the agent chooses to go to college from state h when learnings ability is a and initial
assets are x. Corresponding to the choice of repayment status, there are two value functions:
the value function for the case the borrower repays and the value function for the case she

defaults on her student loans.

3.2.1 Repayment Status

A college graduate, (i = c¢) or dropout, (i = nc) who has not defaulted on her student
loans, may choose to repay or default in the current period. Optimal repayment implies
maximizing over the value functions, V};, which represents maintaining the repayment status
and V},, which means default occurs in the current period. The value function for repayment
is given by
Vit hodr=j) = max (zwj—h(l — D)4+ (1 +rpz—2 —p(d)° N
Lz \p,d! 1l—0
BEmax [Vi(a, W, o', d v 2 j+ 1), Vipla, I, o' d' 7', 2, j + 1))

st.d=(d-p)(l+r),peP
1€ (0,1], b = h(1 — 6;) + a(hl)®

with V%, the value function after default occurs (to be explained in the next subsection).

3.2.2 Default

The value function in the case default occurs, V}, is described separately for each bankruptcy
regime: liquidation, when dischargeability is allowed (V},;) and reorganization, when dis-

chargeability is restricted and a repayment plan is imposed (V}5).
e Case 1: Dischargeability/Liquidation

In this case there is no repayment in the period during which default occurs and in any
period thereafter. The consequences to default are modeled to mimic those in data: a wage
garnishment and exclusion from the credit markets. In my model this corresponds to a
garnishment of a fraction py of the earnings during the period in which default occurs and

the inability to borrow and save in the risk-free market for ten periods V5, represents the

15Prohibiting saving is meant to capture the seizure of assets in a Chapter 7 bankruptcy.
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value function for the period in which default occurs for both college graduates and college

dropouts
. th(l —1)(1 — + (1+ 1= .
VIZ)L(CL7 h’v x, dv T, Zvj) = maxy p/ (Zw] ( )( 1 p—Li' ( Tf)x) + 6EVIZ)L(CL7 h'/u Zlv.j + 1)
st. d =0,1€[0,1], ¥ =h(1—08)+a(hl)* z =0, (9)

and Vi, represents the value function for nine periods after default occurs for both college

graduates and college dropouts

. 2wth(1 = D(1+rpxe —a)—°
VfZADL(aa h,x, Zvj) = %r}llax ( ! ( )(1 f) ) + 6EVADL(a7 h/7x/7 Z/7j + 1)
8 /ZC/ J— O—

!

st. 1€[0,1], M =h(1—6;)+a(hl)*, z=0,z =0. (10)
e Case 2: Non-Dischargeability /Reorganization

In the case default occurs under reorganization, the consequences to default include a wage
garnishment during the period in which default occurs, given by the fraction pr € (0, 1), and
an increase in the debt level at which the agent enters repayment in the next period, given
by the fraction p € (0,1). Once the agent enters repayment, it is assumed that he will never
default again.'® The bad credit reports are erased and the borrower is not restricted from
accessing the risk-free market once he starts repaying his loan. V},, represents the value

function for the period in which default occurs

(zwih(1 = 1)(1 = pg) + (L +rp)w — ') ™7

BEV: hpa, b 2 d v’ 2§+ 1)] (11)

s.t. d=d1+p)(1+r)
Le[0,1], M =h(1—=46;)+a(hl)* 2" =0

and V7, represents the value function for ten periods after default, when reorganization is

required.

16This assumption is without loss of generality. For a detailed discussion on repeated default see Ionescu
(2008).
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(wsh(1=1) + (L4 74)7 = 2 — puc(d))'

Vipr(y,,di7,2,5) = max o i
BEV:pp(y, ' d v’ 2§+ 1) (12)

s.t. d' = (d—p)(1+r)
1€0,1], B = h(1 — &) + a(hl)".

Optimal repayment implies maximizing over repayment and default value functions,
max|V3, Vj]. With the appropriate parameters and the estimated Markov process for in-
terest rates and earnings shocks, I solve for optimal choices on each repayment status and

then dynamically pick the optimal repayment choice, p*(a, h, z,d, 7), Vj = 5,6..., J.

3.3 The Model Mechanism: A Simple Example

I consider a simple example to gain intuition behind the main mechanism in the model re-
garding the implications of the riskiness of college education for human capital accumulation
and the role of alternative bankruptcy rules to mitigate this risk and encourage investment
in human capital. In this example, agents live for three periods: In the first period, agents
accumulate human capital. In the second period, they use their earnings to pay back their
student loans, finance consumption, and save in the risk-free market. In the third period,
they use their earnings and savings to consume. There is no uncertainty in interest rates
and there are no idiosyncratic shocks to earnings. Thus, given that there are no borrowing
constraints in this example, maximizing the present value of utility reduces to maximizing

the present value of income over the life-cycle.

3.3.1 College Risk

This section focuses on the decision to invest in human capital on the college path relative to
the no college path, when college education is risky. I assume that default is not an option.
Given repayment with certainty, the implications of alternative default rules for accessing the
risk free market are irrelevant. Thus, I further simplify this example, by shutting down the
third period in the simplified setup. Agents will simply consume earnings minus payments in
the second period. The optimal time allocations for human capital are given by [* .(a, h;)

1

1 JE
(ﬁ(1+gnfcliaa)1’_i for the no college path and by l¥(a, h;) = (ﬁ(w(hl)(1+gc)+(1_7frz(1hl))(ch»aca)17%

for the college path.
In the case where there is no uncertainty in graduating from college, 7(hy) = 1,Vhy,

results show that on both the college and the no college paths, agents with relatively low

16



human capital stock and high ability levels invest more in their human capital. Since the
growth rate of the rental rate is higher for college graduates, agents are better off investing
in their human capital on the college path.

In the case where college is risky, 7(hy) € (0,1), with 7' (hy) > 0, agents have the incentive
to invest relatively less in human capital on the college path than in the case college is not
risky. Yet, agents still invest more in their human capital on the college path compared to
the no college path. People with high ability levels invest more in their human capital and
will find it worthwhile to do so on the college path, % > (). People with low human capital
stocks, however, do not necessarily invest more in their human capital. Their outcome after
college is uncertain and it depends on the individuals’ college preparedness, which is captured
by their human capital stock before college, h;. Thus, unlike in an environment where college
is not risky, agents with relatively low human capital stocks may find it worthwhile not to
enroll in college. Even though their opportunity cost of going to college is low, the risk of
failing may be too high.

The present value of earnings on the two education paths are given by PV,. = hy(1 —
I5) + B+ gne)(hi(1 = 6ne) + a(hyl}.)®) for the no college path and by PV, = hy(1 — %) +
B (ha)(14ge) (ha(1=0c) +a(hnl)®)) + (1 =m(h1)) (14 gne) (h1 (1= 0ne) +a(ml2)*) — BRd(x1)
for the college path. The riskiness of college education lowers the net expected present value
of going to college: V,. = PV.(n(hy) € (0,1)) — PV,,e < V. = PV.(n(hy) = 1) — PV, but
much more for agents with low initial human capital stocks. Thus, for a given level of ability,
the threshold of human capital that induces agents to go to college is higher when college is

risky versus the case where it is not. This threshold is given by

_ /GRd B aﬁ(ﬁa(l + gc))ﬁﬂ-(hl)((gc - gnc)/(l + gnc))(l B 71-(hl)(gc - gnc)/@a))
ﬁﬂ(hl)((l + gc)(l - 50) - (1 + gnc)(l - 5710))

Iy (13)
Equation [13| reveals that h; increases in the ability level, a, regardless of whether college is
risky. But when college is risky, the threshold of human capital increases at a higher rate in
the ability level. The example suggests that fewer people enroll in college and there is less

human capital accumulation when the risk of failure is accounted for.

3.3.2 Liquidation versus Reorganization

This section focuses on the consequences of alternative bankruptcy regimes for repayment
incentives and human capital accumulation when college is risky. I simplify the analysis in
the following way: I take as given the outcome of period 1, i.e. a human capital stock and

debt at the end of college years, hy and d, and turn focus on the decisions in periods 2 and 3
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in the simplified example. Then, in period 2 the agent decides whether to repay his loan and
chooses savings in the risk free market, x. I analyze the repayment decision under the two
bankruptcy regimes. Under liquidation, when default occurs, I impose a wage garnishment
and exclusion from the risk free market in period 2. Under reorganization, I impose a wage
garnishment in period 2. The defaulter needs to repay his loan in period 3. I abstract from
the human capital decision during period 2. Thus, in both periods 2 and 3, earnings are

based on hy. The present value of earnings as of period 2 are given by

repayment: PV,., = zoho(1+ g;) — Rd — x + B(23h3(1 + ¢;)* + Ryx) (14)
default - liquidation: PV, = zpha(1+ g;)(1 — ) + B(z3ha(1 + g;)%)
default - reorganization: PVdEf = 20ho(1+ ¢;)(1 — p1) — x + B(23ho(1 + g;)* — RyRsd + Ryx)

Equations 14/imply that a borrower will choose to default in either bankruptcy regime in the
case where the wage garnishment is low enough relative to the payment he needs to deliver
in period 2. This can be the case either if the interest rate on student loans, R, is too high
or earnings are too low, which in turn occurs if the stock of human capital, ho, is too low,
or if the growth rate of earnings, g;, is low. College dropouts experience lower growth rates
in earnings than college graduates. Also, the chances to fail are higher for people with low
levels of human capital. Thus, even though it is very simple, this example suggests that
college dropouts are more likely to default relative to college graduates, which is consistent
with empirical evidence.

The present value of going to college will go up when default is allowed, and more so under
liquidation. Thus, the threshold of human capital that induces college enrollment declines.
Less human capital is needed to enroll in college. The threshold is lower under liquidation
than under reorganization. This implies higher college enrollment, but also higher dropout
rates under liquidation, which in turn induces more people to default on their loans. The
incentives to default under one bankruptcy rule versus the other across education groups are
driven by the main trade-off between the consequences to default under each rule and their
implications for consumption smoothing across different groups of students. Consumption
smoothing needs dictates which rule is more beneficial to which education group. Detailed

results are discussed in Section 5.2.

4 Parametrization

I consider the liquidation bankruptcy rule in the benchmark economy. Thus, the model is

calibrated to features of the student loan program in 1990. The parametrization process in-
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volves the following steps: First, I assume parameter values for which the literature provides
evidence, and I set the growth and depreciation rates to match the Panel Study of Income
Dynamics (PSID) data on earnings for high-school graduates who do not have a college de-
gree and college graduates. For the policy parameters, I use data from the Department of
Education. I estimate the probability of completing college to match completion rates by cu-
mulative GPA in the Beyond Post-Secondary Education 1995/1996 (BPS) data set. Second,
I calibrate the stochastic process for interest rates on student loans, using the time series for
3-month Treasury Bills for 1980-1996 and the stochastic process for earnings following the
method in 2001, which is based on earnings from the PSID family files. The third step in-
volves calibrating the joint initial distribution of assets, learning ability, and human capital.
This is particularly challenging, given that there is no data counterpart. I extend the method
used in lTonescu (2009) and proceed as follows: I first use the Survey of Consumer Finances
(SCF) 1983 and high-school and Beyond (HB) 1980 data sets to estimate two moments in
the distribution of assets. Then, I find the joint distribution of initial characteristics by
matching statistics of life-cycle earnings in the March Current Population Survey (CPS) for
1969-2002 and college enrollment rates by initial assets levels in the Beyond Post-Secondary
Education 1990 (BPS) data SetE The model period equals one year.

4.1 Parameters

The parameter values are given in Table 2. The discount factor is 1/1.04 to match the
risk free rate of 4%, and the coefficient of risk aversion chosen is standard in the literature.
Agents live 38 model periods, which corresponds to a real life age of 21 to 58. Statistics
for lifetime earnings are based on earnings data from the CPS for 1969-2002 with synthetic
cohortsE I divide education based on years of education completed with exactly 12 years for
high-school who do not go to college, more than 12 years and less than 16 years of completed
schooling for college dropouts, and those with 16 and 17 years of completed schooling for
college graduates!!? Life-cycle profiles are given in the Appendix.

The rental rate on human capital equals w; = (1 + ¢g)’~!, and the growth rate is set to

g. = 0.0065 and g,. = 0.0013 respectively. I calibrate these growth rates to match the Panel

onescu (2009)estimates the joint distribution of learning ability and human capital and assumes that
initial assets are drawn independently.

18For each year in the CPS, I use earnings of heads of households age 25 in 1969, age 26 in 1970, and so
on until age 58 in 2002. I consider a five-year bin to allow for more observations, i.e., by age 25 at 1969, I
mean high-school graduates in the sample that are 23 to 27 years old. Real values are calculated using the
CPI 1982-1984. There are an average of 5000 observations in each year’s sample.

9Education groups in the model are identified by years of schooling in the CPS data since information on
the type of the degree obtained is not available. The average years spent in college for college graduates was
5 in early 1970s.
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Table 2: Paran

neter Values

‘ Parameter ‘ Name Value ‘ Target /Source

I} Discount factor 0.96 real avg rate=4%

o Coef of risk aversion 2

s Risk free rate 0.04 avg rate in 1994

J Model periods 38 real life age 20-57

Je Rental growth for college 0.0065 avg growth rate PSID

ne Rental growth for no college 0.0013 avg growth rate PSID

O Depreciation rate for college 0.0217 | decrease at end of life-cycle PSID
One Depreciation for no college 0.0101 | decrease at end of life-cycle PSID
Weol Wage rate during college $7.3% Avg earnings of college students
o) Production function elasticity 0.7 Browning et. al. (1999)

d College cost $22,643* College Board

d Tuition per college year $2,977* College Board
t(a) Scholarship 33%d DOE-NCES

T Loan duration 10 DOE

e Minimum earnings upon default $4,117 Dept. of Education

P Wage garnishment upon default 0.03 Cohort default rate in 1987-1990
L Debt increase upon default 0.10 DOE

* This is in 1982-1984 constant dollars.

Study of Income Dynamics (PSID) data on earnings for high-school graduates who do not
have a college degree and college graduates. Given the growth rates in the rental rates, I
set the depreciation rates to ., = 0.0271 and 6, = 0.0101 respectively, so that the model
produces the rate of decrease of average real earnings at the end of the working life cycle. The
model implies that at the end of the life cycle negligible time is allocated to producing new
human capital and, thus, the gross earnings growth rate approximately equals (1+g)(1—4).*
The wage rate during college years is set to match average earnings of college students during
college years, given the average hours worked per year in college. According to the NCES
data, 46 % of full-time enrolled college students choose to work during college years. They
work an average of 26 hours per week. According to the CPS the annual mean earnings of
20 year old people who have some college education is $9,870 in 1982-1984 dollars. Thus, I
estimate wg,; = 7.3.

I set the elasticity parameter in the human capital production function, «, to 0.7. Es-

timates of this parameter are surveyed by Browning, Hansen, and Heckman (1999) and range

20When I choose the depreciation rate on this basis, the values lie in the middle of the estimates given
in the literature surveyed by Browning, Hansen, and Heckman (1999). For details on the procedure and an
extensive discussion for differential growth and depreciation rates by education groups see Tonescu (2009).
Also, in Section 6 I run an experiment in which the growth rate of the rental rate and the depreciation rate
of human capital is the same across all 3 education groups and discuss the implications for human capital
accumulation.
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from 0.5 to almost 0.9. This estimate is consistent with recent estimates in Huggett, Ventura, and Yaron
(2007) and Ionescu (2009). I assume the same elasticity parameter during college years. I

relax this assumption and allow for a more productive human capital accumulation during

college years and discuss its implications in Section 6. In short, a higher elasticity parameter

during college years will deliver a much higher college premium in the model compared to

the data.

I set the penalties upon default as follows: in the benchmark economy, liquidation, I
model exclusion from the risk-free market for 10 years. This parameter is consistent with
Livshits, MacGee, and Tertilt (2007). Then, I set the wage garnishment for the period in
which default occurs, p = 0.03 to match the average 2-year cohort default rate in 1987-1990,
which is 20.3 %. In practice this punishment varies across agents, depending on collection
and attorney’s fees, and can be as high as 10 %Jﬂ The guideline for defaulting borrowers
does not provide an explicit rule for these penalties. Lochner and Monge (2008) set the
wage garnishment punishment at 10 %. The value I estimate delivers a wage garnishment
that is lower than the amount the borrower would have paid if he had not defaulted. This
punishment is not imposed, however, if it would trigger financial hardship on the part of the
defaulter. In practice, this means that the weekly income would be less than 30 times the
federal minimum wage. Based on a minimum wage of $5.15, this means that a minimum
of $154.40 (30 x $5.15) of the weekly wages is protected from garnishment. In my model,
this translates in an annual minimum income of $4117 in 1984 constant dollars. For the
reorganization period, there is no exclusion from the risk-free market for periods after default
occurs; instead there is an increase in the debt level upon default, which can be up to
25%. Thus, in addition to the wage garnishment estimated to match the default rate under
liquidation, I pick the increase in the debt level, ;= 0.10 in the middle of the range. I run
robustness checks on this parameter and results are not sensitive to this increase in the debt
level. The duration of the loan is set according to the Department of Education.

The maximum loan amount is based on the full college cost estimated as an enrollment
weighted average (for public and private colleges) and transferred in constant dollars using
the CPI 1982-1984.22 The same procedure is used to estimate direct college expenditure,
which in 1986-1990 represents 35% of the full college cost at public universities and 67% at
private universities. The enrollment weighted average of tuition cost per each year in college

is $2,977 in constant 1982-1984 dollars. Thus, students pay d during each year in college and

21The Debt Collection Improvement Act of 1996 raised the wage garnishment limit to 15 %.

22 According to the NCES data, the cost for college in 1986-1990 was $37,471 for private universities and
$15,340 for public universities in constant 1982-1984 dollars. Among the students enrolled, 67% went to
public and 33% to private universities. The enrollment-weighted average cost in 1986-1990 is $22,643 in
constant 1982-1984 dollars.
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are eligible to borrow up to d — (z, + 0.2 * x,) with x,, the expected parental contribution
for college, which represents 80 % of the initial assets z; and the remainder xz,, student’s
own assets@ According to the NCES data, 12% of college students, on average, received
merit-based aid over the past several years, the major source being institutional aid. To
set merit aid, t(a), I use the Baccalaureate and Beyond (B&B) 93/97 data set with college
graduates from 1992-1993. The sample consists of 7,683 students. The amount of financial
aid received increases by GPA quartiles with an average of 12 % of the total cost for the
bottom GPA quartile and an average of 63 % of the total cost for the top GPA quartile.
The percentage of students who receive merit-based aid also increases by GPA quartiles. On
average, merit aid represents almost 33% of the cost of college. In the simulated economy, I
obtain a merit based aid of 32.8 % of college cost on average.

The probability of success 7(hs) is estimated to match completion rates by cumulative
1998 GPA scores in the BPS data set for college students who enroll in a four year college
in the academic year 1995-1996. According to data, students with grades C and D do not
graduate from college, 30 % of students with mostly Cs graduate, 45 % of students with
mostly Bs and Cs graduate, 56 % of those with mostly Bs graduate, 67 % of students with
mostly Bs and As graduate, and 70% of college students with mostly As graduate from
college. Thus, given the GPA cutoffs for college completion in the data and the counterpart

cutoffs of hs in the model, I approximate the probability of success in the model.

4.2 Stochastic Processes for Student Loan Rates and Earnings

The interest rate follows a stochastic process, given by a 2 by 2 transition matrix II(R’, R)
on {R,R}. T use the time series for 91-day Treasury-bill rates for 1980-1996, adjusted for
inflation. I fit the time series with the AR(1) process: R; = pu(1—p)+pR;_1+e,e ~ N (0,0?).
The estimates of the two moments are given by p = 0.9038 and ¢ = 0.7788 and the mean
is 1.0253. I aggregate this to annual data; the autocorrelation is given by 0.297 and the

unconditional standard deviation by 1.817. I have approximated this process as a two-state
0.65 0.35

0.35 0.65 |
In the parametrization of the stochastic idiosyncratic labor productivity process I follow

Markov chain. The support is R € {1.038,1.075}. The transition matrix is

Storesletten, Telmer, and Yaron (2001) who build a panel from the Panel Study of Income
Dynamics (PSID) to estimate the idiosyncratic component of labor earnings. They use
annual data from PSID from 1968 to 1991 for wage earnings and report separate values for

different skill levels. With w;; = In(z;;) the stochastic part of the labor income process for

23 According to the Department of Education, 20 % of the student’s assets are considered available funds
for college and entered in the EFC formula.
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household i at time j, the estimated model is:

Ui = Yij t€j

Yij = PYij—1 T Vi

where €;; N(0,0%) and v;; N(0,02) are innovation processes. The variables y;; and ¢;; are
realized at each period over the life cycle and are referred to as persistent and transitory “life-
cycle shocks”, respectively. The reported values are p = 0.935, 02 = 0.017, and o2 = 0.061
for high-school graduates. I have approximated this process as a two state Markov Chain,

normalizing the average value for the idiosyncratic shock to be 1. The resulting support is the
0.9455 0.0455

set Z = {0.286,1.714} with the transition probability matrix given by .
0.0455 0.9455

4.3 The Distribution of Asset, Ability, and Human Capital

I estimate the joint distribution of assets, ability and human capital, accounting for correla-
tions between all these three characteristics in the following way:

First, for the asset distribution, I combine two data sets, SCF and HB. I get a mean of
$23,100 and a standard deviation of $32,415 in 1984 constant dollars. In the SCF data, the
sample consists of 174 individuals, 18-20 years old. Assets include paper assets, the current
value of their home, the value of other properties, the value of all vehicles, the value of
business where paper assets are given by the sum of financial assets, the cash value of life
insurance, loans outstanding, gas leases, the value of land contracts and thrift accounts. This
component represents, on average, 20 % of initial assets in the model. In the HB data, the
sample consists of 3721 seniors in high-school. I use their expected family contribution for
college. This component represents the remainder of the 80 % of initial assets in the model.
An important finding from the HB data is that the expected family contribution in the HB
data is not different across groups of students that eventually enroll or not in college.

Second, I calibrate the initial distribution of ability and human capital to match key
properties of the life-cycle earnings distribution in the US data and college enrollment rates
by initial assets levels. In order to carry out this procedure, I extend the method in Ionescu
(2009), which in turn builds on the method in Huggett et.al. T use the CPS 1969-2002 family
files for heads of household aged 25 in 1969 and followed until 2002 for life-cycle earnings.
Earnings distribution dynamics implied by the model are determined in several steps. i) I
compute the optimal decision rules for human capital for all 3 education paths using the
parameters described in Table 2| for an initial grid of the state variable; ii) I account for

the risk of college and solve for the enrollment decision and compute the life-cycle earnings
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for any initial pair of ability and human capital; iii) I choose the joint initial distribution of
ability and human capital to best replicate the properties of the US data.

Using a parametric approach, I search over the vector of parameters that character-
ize the initial state distribution to minimize the distance between the model and the data
statistics. I restrict the initial distribution on the 2 dimension grid in the space of human
capital and learning ability to be jointly, log-normally distributed. This class of distribu-
tions is characterized by 5 parameters. In practice, the grid is defined by 20 points in
human capital and ability. I find the vector of parameters v = (4, Oa, fn, On, Pan) Ccharac-
terizing the initial distribution as follows. I find the parameters in the vector v to solve the
minimization problems min, (Z;’ZS [log(mj/mi(y)|* + [log(g;/9;(7)|* + |log(dj/dj(7))|2),
where m;,d;, and s; are mean, dispersion, and inverse skewness statistics constructed from
the CPS data on earnings, m;(7),d;(v), and s;(y) are the corresponding model statistics.
Overall I match 102 moments. For details on the calibration algorithm see Ionescu (2009).
Figure in the Appendix illustrates the earnings profiles for high-school graduates in the
model versus CPS data when the initial distribution is chosen to best fit the three statistics
considered. In my model, I obtain a fit of 7.8% (0% would be a perfect fit). The model per-
forms well given college riskiness and stochastic earnings post-college that I need to account
for relative to Ionescu (2009), for which the fit is 5.6% (for the same value of the elasticity
parameter a = 0.7).% The model produces a correlation between ability and human capital
of 0.85.

Finally, I estimate the correlation between initial assets and ability and human capital
stocks to match enrollment and completion rates by assets levels. The model produces a
correlation between assets and ability of 0.55 and between assets and human capital of 0.3.
Details of the importance of accounting for these correlations for human capital investment

are discussed in the next section.

5 Results

In Section 5.1, I discuss college enrollment, completion, and human capital accumulation in

the benchmark economy (liquidation). I present results with respect to the importance of

24 As a measure of goodness of fit, I use

% > " ltog(m;/mj (1)) + |log(g;/9;(v))| + llog(d; /d; (7))

=5

This represents the average (percentage) deviation, in absolute terms, between the model-implied statistics
and the data.
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initial characteristics for enrollment and completion; I discuss the implications of finding the
right distribution of initial characteristics, in particular the importance of accounting for the
correlation between assets and unobservable characteristics. 1 also present the predictions
regarding the default behavior under dischargeability with implications for human capital
investment and life-cycle earnings. In Section 5.2, I present the effects of a change in the
bankruptcy rule that restricts dischargeability on college enrollment, completion and default
behavior across different groups of students together with implications for their life-cycle

earnings and human capital accumulation.

5.1 Benchmark
5.1.1 College Risk: Enrollment and Completion

I first analyze how well the model does in replicating the data with respect to college en-
rollment, completion and default rates. Table |3 reports the results. The model predicts
that 47.3% of high-school graduates enroll in college in the benchmark economy. The CPS
sample produces a college enrollment rate of 47% and a completion rate of 45%.2° In the
CPS sample (March 1969) college graduates represent 21 % of the population. The model
delivers a completion rate of 43.5%. Thus, the model produces a fraction of 20.5 % college
graduates. It delivers an average college premium of 1.6. In the CPS, the average college
premium is 1.59. Murphy and Welch (1992) estimate an average college premium of 1.58.
The premium from getting a degree for students who enroll in college is 1.37 in the model
and 1.35 in the data. This premium is computed as the average over the per period ratios
between the mean earnings of college graduates and mean earnings of college dropouts. The
premium of having some college education is 1.36 in the model and 1.38 in the data. This
premium is computed as the average over the per period ratios between the mean earnings
of college dropouts and mean earnings of high-school graduates who do not enroll in college.
Finally, the model matches the average 2-year cohort default rate in 1987-1990 (recall that
the default punishment is picked such that to match the default rate)@

The model predicts that a combination of relatively high ability levels and relatively low
human capital levels induces the decision to enroll in college. There is a trade-off between

ability and human capital such that college still represents a worthwhile investment. The

25These numbers are consistent with data findings in Manski (1983). Also, according to the NCES data,
46% of high-school graduates in 1964-1965 enroll in college.

26U.S. Department of Education uses a 2-year basis cohort default rate (CDR) as a primary measure
(the percentage of a cohort of borrowers who are in default 2 years after entering repayment). The CDR
understates the default problem and other measures, such as longer period average default rates are possible.
Given the purpose of the current study, the data set used, and my model, the limitations of the CDR are
not restrictive.
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Table 3: Model Predictions vs. Data
Variables Model | Data

College enrollment rate | 47.3% | 47%
College completion rate | 43.5% 45%
College premium 1.6 1.59
College degree premium 1.37 1.35
Some college premium 1.36 1.38
Default rate 20.8 % | 20.3 %

high-school graduate with a high ability level takes advantage of this investment opportunity
given the high returns to education. At the same time, the market values human capital in
the case agent chooses to work and a low level of human capital stock implies a low cost of
investing in college. Overall, however, the model predicts that people who enroll in college
have, 26 % higher levels of human capital on average and 42 % higher of ability on average
than people who choose not to enroll in college. Recall that the model produces a high
correlation between these two characteristics (0.85). This feature is present regardless of
whether college is risky.

Unlike in an environment where college is not risky, in the benchmark economy where the
risk of dropping out from college is accounted for, low levels of human capital result in higher
chances of dropping out from college. Thus the model delivers that a higher level of human
capital is needed to enroll in college for the same level of ability relative to an environment
where education is not risky. The difference in human capital levels between the college
group and the no college group is higher in an environment where college is risky relative to
an environment where it is not. This result is in line with the human capital literature that
argues that preparedness for college, as embodied in the human capital stock of the high-
school graduate represents an important factor for college success (Cunha and Heckman
(2009) and Stinebrickner and Stinebrickner (2007)). Both initial human capital and ability
levels are relevant for college completion, which is based on the human capital stock that
students acquired in college. The model predicts that college graduates have 22 % higher
levels of ability and 26 % of human capital, on average relative to college dropouts. This
is consistent with findings in Hendricks and Schoellman (2009) who also show that high
ability students are more likely to stay in school. Table |4 presents statistics for the initial

characteristics by education groups.
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Table 5: College Enrollment and Completion Rates
‘ Enrollment By Characteristics ‘ Low ‘ Medium ‘ High ‘

Ability 35 45 63
Human capital 30 53 60
‘ Completion By Characteristics ‘ ‘ ‘ ‘
Ability 29 41 52
Human capital 24 42 53
Note: Low means the bottom quartile, medium, the median quartiles, and high, the top
quartile.

Table 4: Statistics of Initial Characteristics by Education Groups: Benchmark
‘ ‘ No College ‘ College Students ‘ College Graduates ‘ College Dropouts ‘

| Ability | 019(11) | 027(019) [ 032(021) [ 0.250.16) |
Human Capital | 34 (17) 43 (22) 49 (24) 39 (20)
Assets 70 (81) 85 (140) 100 (168) 74 (116)
Note: The table presents the mean of the characteristic and standard deviation in
parenthesis

The model also suggests that while both ability and human capital levels matter for
investment in human capital, college enrollment is more sensitive to ability levels, whereas
college completion is more sensitive to human capital levels. Table 5 illustrates enrollment
and completion percentages by groups of ability and initial human capital stocks under the
benchmark case. Both college enrollment and completion rates increase by groups of ability
levels and human capital levels. However, heterogeneity in human capital levels induces
larger differences in college completion rates relative to heterogeneity in ability levels. As
mentioned, high ability agents have the incentive to devote most of their time early in life to
human capital accumulation regardless of the available technology. This drives the decision
of high ability agents to enroll in college. At the same time, agents with low levels of human
capital stock have the incentive to devote most of their time to human capital early in life;
since human capital is not productive until the end of the college period, they tend to enroll
in college. However, there are two effects that counteract this incentive: low initial human
capital stock implies a higher probability of not completing college and thus investing in
human capital on the college path is more risky. In addition, ability and initial human
capital stock are positively correlated in the model. Thus, people with relatively low human
capital stock also have relatively low ability, which in turn implies lower rewards to college
education. Consequently, these effects induce increasing enrollment rates by initial human
capital levels.

As a result of the enrollment and dropping out behavior, the model produces life-cycle
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Figure 2: Earnings By Education Group: Data vs Model
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earnings profiles for the three education groups consistent with the data. Figure 2/shows the
model predictions in the benchmark case for life-cycle earnings by education groups versus
data (also see Figure/A-2 in the Appendix for more detailed statistics of life-cycle earnings by
education groups from the CPS data). The college group presents a steeper life-cycle earnings
profile than the no college group. High ability agents have steeper profiles of human capital
accumulation than low ability agents. Also, from the pool of people who enroll in college,
agents with relatively low ability and human capital levels will drop (see Table 4 for average
levels of characteristics by education groups). Thus, the human capital accumulation pattern
for college dropouts presents a flatter profile of earnings relative to college graduates, but a
steeper profile relative to people who choose not to enroll in college. The model does a good
job in replicating the patterns for the three education groups, especially for college graduates
and people who do not enroll in college. However, it produces a steeper life-cycle profile for
college dropouts relative to the data, especially towards the end of the life-cycle. On average,
the model predicts that college dropouts have only slightly higher levels of human capital
relative to students who do not enroll in college (14.7% higher), but a much higher level
of ability, on average (32% higher). College dropouts do not accumulate sufficient human
capital during college; however, they have high enough ability levels on average to warrant
additional investment in human capital during later phases in their life-cycle. Overall the
model does a good job in matching the life-cycle earnings premium of college dropouts relative

to high-school graduates who do not enroll in college, as Table 3| shows.

5.1.2 The Importance of Correlating Assets to Human Capital and Ability

The model captures the correlation between initial human capital, ability and assets, which

represents a key component in a model of risky human capital investment. In order to
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Table 6: Enrollment Rates By Initial Assets
‘ Initial Assets ‘ Case 1 ‘ Case 2 ‘ Case 3 ‘ Data ‘ Benchmark ‘

Low 57 47 56 34 42
Medium 54 50 51 47 52
High 32 51 33 62 53

Table 7: Completion Rates By Initial Assets
‘ Initial Assets ‘ Case 1 ‘ Case 2 ‘ Case 3 ‘ Data ‘ Benchmark ‘

Low 42 40 36 37 36
Medium 40 38 39 45 37
High 46 45 51 60 47
Note: Low means the bottom quartile, medium, the median quartiles, and high, the top
quartile.

understand why it is important to account for the correlation between initial assets and the
individual characteristics in the current model, I conduct the following experiment: I keep
the joint distribution of ability and human capital obtained in the calibration section as well
as the exogenously imposed distribution of assets and run robustness checks on the estimated
correlations between assets and unobserved characteristics. Specifically, I run 3 experiments:
1) no correlation between initial assets and unobserved characteristics; 2) positive correlation
between initial assets and human capital stock and no correlation between initial assets and
ability 0 (cor(h,z) = 0.53 and cor(a,x) = 0); and 3) no correlation between initial assets and
human capital stock and positive correlation between initial assets and ability 0 (cor(h,z) =0
and cor(a,x) = 0.53)E

This exercise is motivated by two main observations in the literature: 1) people from
lower income backgrounds have less human capital built up by the time they enroll in col-
lege 2) the skills, ability and human capital acquired by the time the high-school gradu-
ate decides to pursue college education are far more important than parental income in
the college-going years, in particular for college success (see Cameron and Taber (2001),
Carneiro and Heckman (2002), Cunha and Heckman (2009), and Keane and Wolpin (2001)).
Given that completion from college is a key ingredient in the current setup and that college
preparedness is the main factor for the chances of success, the correlation between these
characteristics proves to be crucial in the current study. Table [7 presents enrollment and
completion rates by initial assets levels for the 3 experiments. Additionally, the table presents
the data counterpart and the rates in the benchmark economy, in which cor(z,a) = 0.55 and
cor(x,h) =0.3.

27 A correlation of 0.53 is picked since for any number higher than that the covariance matrix is not
positive semi-definite.
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In case 1, in which assets are independently drawn, the model delivers that enrollment
rates decline in assets levels and college completion rates are U-shaped in initial assets levels.
These results contradict the empirical evidence: students from high income backgrounds are
more likely to enroll and complete college than students from low income backgrounds. In the
model, the possibility to discharge one’s debt makes college an attractive financial investment
for people with low initial assets. The average assets level of college students is 50% of the
average assets level of the group who chooses not to enroll. In case 2, in which the correlation
between assets and human capital is accounted for, the model delivers college completion
rates consistent with the data; however, enrollment rates decline in assets levels. In case
3, on the other hand, in which a correlation between assets and ability is accounted for,
the model delivers enrollment rates consistent with the data and completion rates U-shaped
across assets levels. In this case, the average assets level of college students is 10 % higher
relative to the average assets level of the group who chooses not to enroll.

My results show that a correlation between human capital and assets is important for
delivering consistent completion rates, whereas a correlation between ability and assets is
important for delivering consistent enrollment rates. In the model, the initial human capital
stock is key for college completion, and thus a positive correlation between college prepared-
ness and income induces the monotonicity in completion rates. On the other hand, the
ability level drives the enrollment decision, and a positive correlation between ability and
assets corrects the monotonicity of enrollment rates across assets levels.

In addition, the model implies that the correlation between ability and assets should be
high enough relative to the correlation between human capital stocks and initial assets in or-
der to produce monotonic enrollment and completion rates by assets levels. In an experiment
where both ability and initial human capital stocks are equally correlated to initial assets,
the model delivers counterfactual enrollment rates. Intuitively, if the correlation between
human capital and assets is high, people with high assets levels also have relatively high
human capital stocks, but not so high ability levels on average, and thus college investment
is not attractive to them. At the same time, if the correlation between assets and ability is
too high, the enrollment rate in the economy is higher relative to the data. Consequently, the
benchmark economy produces 0.3 and 0.55 correlations. With these estimates, the model
delivers both college enrollment and completion rates that are increasing in assets levels;
college students, have 21 % higher levels of assets, on average relative to people who do not
enroll. Even though students can discharge their loans after college, people with low initial
assets also have low human capital and ability levels on average. Thus, college education
represents a not so good financial investment given a higher risk of dropping out and lower

returns to their human capital investment.
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5.1.3 Default Behavior under Dischargeability: Implication for Life-Cycle Earn-

ings

In the benchmark economy, the model predicts that college dropouts are more likely to de-
fault than college graduates. The default rates for the two education groups are 22.2 % and
19.7 % respectively. As mentioned before, college dropouts have lower ability, human capital
stock and assets, on average relative to college graduates. Thus, college dropouts have lower
earnings profiles, on average, and higher debt levels relative to college graduates. Conse-
quently, given dischargeability on student loans and the wage garnishment upon default, the
option to default is more appealing to college dropouts. The model predicts that defaulters
have, on average, 33 % of the assets levels of non-defaulters. Table 8 shows the predictions
of the model regarding statistics of the characteristics for defaulters versus non-defaulters in

the benchmark economy.

Table 8: Statistics of the Characteristics of Defaulters versus Non-defaulters

Mean ‘ Defaulters ‘ Non-defaulters ‘

| Ability  [0.22(0.12) | 0.28(0.2) |
Human Capital | 42 (21) 43 (23)
Assets 34 (54) 99 (153)

Results show that defaulters have similar human capital levels to non-defaulters. The
wage garnishment punishment is less severe for people with low human capital stocks, and
thus less market value in terms of earnings. The opposite is true regarding the exclusion
from the risk-free market punishment: this penalty is more severe for people with low human
capital levels, who give up less in term of earnings in order to invest in human capital on the
job training; they are more likely to borrow today in the risk-free market. The model also
implies that defaulters have lower ability levels, on average relative to non-defaulters. As a
result, defaulters have lower life-cycle earnings profiles, on average, relative to non-defaulters
as Figure 3 shows. The model delivers that defaulters earn 10 % less than non-defaulters.

An interesting finding is that defaulters within each education group, earn more on aver-
age, relative to non-defaulters in that group. This difference is significant, in particular for
college dropouts (see Figure [4). Conditional on completing college, defaulters have higher
levels of human capital, on average than non-defaulters; these differences are more sizable
for college dropouts (5 % higher). Results suggest that the penalty of being excluded from
the risk-free market is more important in determining the decision to default when the anal-
ysis is restricted to groups of people with similar earnings profiles and debt levels. Overall,

however, given that college graduates earn more on average relative to college dropouts and

31



Figure 3: Earnings Profiles for Defaulters versus Non-defaulters
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Figure 4: Farnings For Defaulters and Non-Defaulters By Education Group
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also college graduates are less likely to default, non-defaulters have higher earnings than
defaulters in the benchmark economy.

To conclude, the model suggests that the option to discharge one’s debt benefits college
dropouts. Further details about the implications of dischargeability of student loans for
human capital accumulation are discussed in the next section, where I restrict the possibility

to discharge one’s debt under the reorganization regime.

5.2 Alternative Bankruptcy Rule: Reorganization
5.2.1 College Enrollment and Completion

Under reorganization, where dischargeability is not allowed, college enrollment decreases
by 14 percentage points, from 47.3 % to 33 %. The completion rate increases from the
benchmark level by 4 percentage points. From the pool of people who choose to enroll in

college when dischargeability is allowed, agents with relatively low ability and human capital
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levels choose not to enroll in college in an environment where they cannot discharge their
student loans. The average ability level for the college group is 89 % higher relative to the no
college group (compared to 42% higher under liquidation) and human capital levels are 51 %
higher on average (compared to 26 % higher under liquidation). Given that college is risky,
taking out a student loan represents a much riskier investment under the reorganization
regime, in which debt cannot be discharged upon default. Under liquidation, however, given
the opportunity to discharge one’s debt, people with not so good job prospects after college
will choose to enroll. Thus, agents for whom the risk of failing from college is high will enroll
in college in an environment where dischargeability is allowed, whereas under reorganization
they are better off accumulating human capital on the no college path. But these are agents
who have relatively low levels of ability and initial human capital stock. Consequently, the
gap between the college group and the no college group in terms of initial characteristics
increases. At the same time, the gap between college graduates and college dropouts in
terms of ability and human capital stocks shrinks under reorganization. Table 9 presents

statistics of the initial characteristics by education groups under reorganization.

Table 9: Statistics of Initial Characteristics by Education Groups: Reorganization
‘ ‘ No College ‘ College Students ‘ College Graduates ‘ College Dropouts ‘

‘ Ability ‘ 0.18 (11) ‘ 0.34 (0.2) ‘ 0.37 (0.21) ‘ 0.32 (0.17) ‘
Human Capital | 33 (16) 50 (24) 54 (25) 47 (21)
Assets 60 (78) 115 (135) 117 (136) 114 (132)
Note: The table presents the mean of the characteristic and standard deviation in
parenthesis

As a result, a policy that restricts dischargeability of student loans induces changes in life-
cycle earnings for all education groups (See Figure 5)). The policy experiment delivers higher
earnings, on average, for college graduates (10 % higher relative to the benchmark) and lower
earnings for high-school graduates who do not enroll in college (3 % lower relative to the
benchmark). The earnings profile for the college group is steeper than in the benchmark
economy, given higher average levels of ability for this education group. Earnings profiles
for high-school graduates are 2 % lower, on average, and flatter relative to profiles in the

benchmark economy, since there are less college students in the economy.
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Figure 5: Life-Cycle Earnings: Reorganization vs Liquidation
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5.2.2 Default Behavior

Restricting dischargeability induces a significant decline in the default rate: from 20.8 % in
the benchmark economy to 9 % under reorganization. The average cohort default rate in
1991-2005 is 8.45 % and the current cohort default rate is 5.4 %. Results suggest that the
change in the bankruptcy rule induced most of the decline in the default rate since 1990.%

There is a trade-off induced by the possibility to discharge one’s debt (in the benchmark
economy) relative to the environment where repayment is required (reorganization). Under
liquidation, people are restricted from the risk-free market participation for ten periods
and a part of their wage is garnished during the period in which default occurs, whereas
under reorganization, default implies a delay in payment for one period, during which some
of the defaulter’s wage is garnished and risk-free market participation is restricted. Once
the borrower starts repaying his debt the following period after default, there is no wage

garnishment and market participation is not restricted. Also, the debt level at which the

280ther changes in the student loan program might have contributed to this decline. For details see Ionescu
(2009).

34



defaulter enters repayment in the following period increases. Thus, on the one hand, during
the default period, the borrower gets a payment relief, which allows him to supply less time to
the labor market and invest more in human capital. With a higher debt to start repaying in
the following period after default occurs, borrowers take advantage of the default opportunity
to invest more in human capital in the period in which default occurs. This increases their
human capital and life-cycle earnings. The model delivers higher earnings, on average for
defaulters under reorganization than under liquidation. On the other hand, with more severe
rules, fewer people choose to enroll in college under reorganization, and thus this bankruptcy
rule induces less human capital accumulation in the economy and lower earnings over the
life-cycle relative to the benchmark economy as Figure |5 shows.

To this end, the experiment suggests that in the case of liquidation financially constrained
people will choose to default, whereas under reorganization people do not necessarily default
because they are financially constrained@ Recall that under liquidation defaulters have
lower levels of ability and human capital on average relative to non-defaulters. The model
predicts exactly the opposite under reorganization: defaulters have 35 % higher levels of
ability, on average relative no non-defaulters and 24 % higher levels of human capital, on
average. Furthermore, the average initial assets levels are 36 % higher for defaulters relative
to non-defaulters under reorganization, whereas under liquidation defaulters have 3 times

less initial assets, on average relative to non-defaulters.

5.2.3 Allocational Consequences

To study the benefits and losses from each bankruptcy rule across different groups of high-
school graduates, I compare the reorganization environment to the benchmark case. Recall
that the interest rate on student loans does not account for the risk of default. My analysis
is a partial equilibrium framework economy where price effects are not considered. Certainly
price effects could mitigate some of the aggregate effects, in particular those in the liqui-
dation regime where default is high. In addition, given the model complexity, proportional
income taxation is computation intensive. Thus, I conduct the analysis to discuss alloca-
tional consequences across different groups of high-school graduates, rather than address the
aggregate quantitative effects.

Table [10 presents changes in college enrollment and completion rates under reorganiza-
tion relative to the benchmark economy. As under liquidation, enrollment and completion

rates increase in ability, human capital stock and assets levels. Restricting dischargeability

29Financially constrained agents in the model means agents who have not only relatively low levels of
initial assets and thus high college debt levels, but also relatively low levels of initial human capital and thus
low earnings on average. The debt to income ratio for these agents is high during the first periods in the
life-cycle when the default behavior on college loans is studied.
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Table 10: Changes in Enrollment and Completion Rates By Initial Characteristics under
Reorganization

‘ Enrollment Rates ‘ Low ‘ Medium ‘ High ‘

Ability 3(32) | 33 (11) | 59 (-4)
Human capital 7(-23) | 31(-22) | 54 (-6)
Assets 16 (-26) | 25 (-27) | 40 (-13)
Completion Rates
Ability 30 (11) | 42 (11) | 54 (+2)
Human capital | 27 (+3) | 45 (+3) | 57 (+4)
Assets 46 (+10) | 47 (+10) | 48 (+1)

Note: Numbers in parenthesis represent deviations from the benchmark.

hurts all groups of students in terms of human capital investment and earnings, but in par-
ticular, those from low and medium income backgrounds and poor preparedness for college
education. Enrollment rates are mostly affected for people in the low and medium assets
groups (they decline by 26-27 percentage points relative to only 13 for people in the high
assets group). These are the groups that borrow more under the student loan program,
given that these types of loans are based on financial need. Under liquidation, where dis-
chargeability is allowed and there are no punishments contingent on the debt level (unlike
in the reorganization regime), these groups of students are more likely to enroll in college.
In terms of ability and human capital levels, low and medium groups benefit more from the
possibility to discharge one’s debt. These are precisely the groups of people for whom the
risk of investing in college is high. The option to discharge one’s debt seems to be useful in
mitigating the risk of dropping out and thus induces more human capital accumulation. It
makes college enrollment more attractive, in particular for those people who face a higher

risk of not completing college.

6 Sensitivity Analysis

In order to capture the trade-off between accumulating human capital on the three ed-
ucation paths, I consider the following experiments: 1) I assume a higher elasticity pa-
rameter in the human capital accumulation function during college years, a = 0.75 and
a = 0.85 for j = 1,...,4 on the college path; these values are in the range of estimates in
Browning, Hansen, and Heckman (1999); and 2) I assume the same depreciation and rental
rates of human capital for all three education groups, i.e. g. = gn. and o, = dye.

The first experiment assumes that college students accumulate human capital more pro-

ductively during college years relative to the job training periods after college. When there
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is more productive accumulation of human capital during college, results suggest that col-
lege enrollment will drop significantly (for an elasticity of 0.75 the enrollment rate is 37
%) or at most will stay the same as in the benchmark economy (for an elasticity of 0.85).
Also, life-cycle profiles for college students are much higher compared to the data when a
more productive human capital accumulation during college years is modeled. Intuitively,
allowing students to accumulate more human capital during college years will result in them
having higher human capital stocks after the college period and consequently higher levels of
earnings. The wage garnishment upon default becomes more severe and makes the default
option less attractive (the default rate declines by 10 percentage points from the benchmark
economy). Consequently, the value of enrolling in college declines and fewer people choose
to enroll. As the elasticity parameter is further increased, the value of college increases and
the enrollment rate increases back to the benchmark level. However, this higher elasticity
will imply a much higher college premium relative to the data (2.5 versus 1.59). Figure 6|
shows life-cycle profiles for people who go to college in the case the elasticity parameter is
0.85.

200

Figure 6: Life-Cycle Earnings: Higher Elasticity of Human Capital
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The second experiment assumes that college students and college graduates face the
same human capital accumulation function and growth rate of wages as college dropouts
and people who do not enroll in college. A lower growth rate of the rental rate of human
capital as well as a higher depreciation rate imposed on college graduates discourage human
capital accumulation for this education group. Their human capital is not valued as much in
the market, and at the same time, it does not become obsolete as fast as in the benchmark
economy. Both these reasons induce a lower incentive to invest in human capital for college
graduates. As a result, the life-cycle earnings of this education group is lower, on average, by
8 % from the level in the benchmark economy. The premium from getting a college degree for

people who go to college declines significantly, and thus enrollment rates decline relative to
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the benchmark economy (by 5 percentage points). The combination of these effects delivers
lower levels of human capital over the life-cycle and lower life-cycle profiles of earnings for

high-school graduates relative to the benchmark economy.

7 Conclusion

I developed a heterogenous life-cycle stochastic economy that explains quantitatively and
qualitatively characteristics of high-school graduates who enroll in college in an environment
where human capital is a risky investment. Students may borrow under the student loan
program under alternative bankruptcy regimes and they can or cannot discharge on their
debt after college. The model produces profiles of earnings by education groups consistent
with the data from the right distribution of initial characteristics. In addition, a right corre-
lation between assets and unobserved characteristics is necessary in order to deliver college
enrollment and completion rates across income groups consistent with empirical findings.
The model predicts that the risk of college education may deter some people from en-
rolling in college. My results show that dischargeability benefits students from low income
and college preparedness backgrounds, for whom the risk of college education is the highest.
Dischargeability induces more college enrollment even though induces a higher default rate.
The model suggests that a less severe bankruptcy rule induces more human capital accumu-
lation over the life-cycle, and thus, higher earnings profiles. Consequently, a bankruptcy rule

that allows for dischargeability of debt for college dropouts may be desirable.
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A Appendix

A.1 Statistics of Life-Cycle Earnings

Figure A-1: Statistics of Earnings Profile: Model vs Data
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Figure A-2: Statistics by Education Groups: Data CPS
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