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Abstract

High student debt has been hypothesized to affect career choice, causing students to

desire stable, high paying jobs. To test this hypothesis, I rely on plausibly exogenous

variation in debt due to a federal policy shift. In the summer of 2007, the Higher

Education Reconciliation Act (or HERA) expanded the cap for federally subsidized

student loans. I examine how variation in debt affects career choice and eventual salary

of students using data from the National Longitudinal Survey of Youth 1979 Child and

Young Adult Cohort of students who were of college age during the implementation of

the policy. I find that student debt has no impact on salary two years after graduation;

however, it does seem to shift students’ career choices, leading some to avoid careers

in public service industries such as teaching and social work.
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1 Introduction

The returns to a college degree are large; in 2014 the expected return to a college

degree was more than twice that of standard investment vehicles such as stocks. That

return was rising partially due to increasing wages of the skilled, but moreso due to

falling wages for those lacking a degree (Abel and Deitz 2014). Partially in response

to this high return, from 2000 to 2015 total undergraduate enrollment in the U.S.

rose by 30 percent from 13.2 to 17 million students (McFarland et al. 2017). These

returns only continue to rise despite rising costs of tuition; from 1995 to 2015, the

real cost of a college degree rose by 65 percent (U. S. Department of Education 2016).

Because tuition continues to rise, many American families expect to take out loans

in order to afford college for themselves or their children. This has caused student

debt in the U.S. to balloon, tripling in real terms from $340 billion to more than $1.3

trillion between 2000 and 2015 (Feiveson, Mezza, and Sommer 2018). Today, student

loans are the second largest source of household debt, falling only behind mortgages

(Dynarski 2015).

Traditional models of investment would suggest the choice of financing should

not change consumer behavior (Modigliani and Miller 1958)–for a given student, in

the absence of credit constraints, whether they finance their education with debt or

existing capital would not change their consumption decisions. However, empirically

this is not the case. A survey by Nellie Mae suggests that one in six loan recipients
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have changed their career plans due to their debt obligation, though how those plans

have changed was not specified in the survey (Baum and O’Malley 2003). This survey

contained only those who had not yet defaulted on their debt; as defaulters were

heavily affected by debt, the true number is likely greater. Minicozzi (2005) finds that

men who take on more undergraduate debt take jobs with higher initial wages but

lower year-over-year wage growth, again suggesting a real impact of what should be a

purely accounting-based change.

A debt subsidy could theoretically create an income effect, but it is likely small.

Even an extremely generous program promising zero interest on student debt would

only increase students’ income by around $50 per year per thousand dollars borrowed–a

fraction of the expected lifetime earnings of a college attendee. Thus, it is unlikely

the income effect from this subsidy would be able to explain changes in life decisions

such as career path.

An alternate explanation as to why debt would change students’ behavior is

that students may be “debt averse,” meaning that the act of holding debt has a

negative impact on students’ utility independent of any impact that debt may have

on later consumption. This would cause students to pay off debt more quickly than

would be efficient, “consuming” through paying off debt ahead of schedule. Students

who are minorities, low-income, or first generation are especially susceptible to this

phenomenon (Burdman 2005; Field 2009; Callender and Jackson 2005).
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One frequent explanation for this phenomenon is risk aversion. Given student

debt is uniquely difficult to disperse, the consequences for default can be catastrophic.

Thus, as students take on more debt, they risk failing to pay back their loans. It is

rational, then, to gravitate to higher paying, more stable careers which could bring a

lower risk of insolvency.

The most relevant study on debt aversion is by Field (2009). In her experiment,

New York University law students were randomly assigned either loan- or grant-based

aid. The students assigned loans were told that their debt would be forgiven upon

entry into a public service sector. Similarly, students given grants were told that, if

they did not enter the public service sector, they would be obligated to repay their

grants. The two programs were designed to be financially identical–they differed only

in the framing of whether the student was “in debt.” However, the author found

that the students who were given the debt-based aid were significantly more likely to

choose the high-wage, non-public-service position than their counterparts receiving

grant-based aid. Given the aid packages are financially identical, the authors conclude

this likely derives from some negative socio-psychological impact of carrying debt.

In an ideal world, one could answer the question of how debt affects employment

outcomes through regressing some measure of career choice on debt level. However,

endogeneity issues make this solution infeasible. Given that students choose to take

debt based on expectations of their future earnings, reverse-causality is a major
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concern. Without random assignment or an instrument, we cannot accurately infer

the direction of causality.

The focus of this paper is to determine whether increases in student debt lead

students to change their fields of study and eventually career choices. While prior

work in the literature has largely focused on policy changes within a single institution,

I hope to create a more representative picture of the nation as a whole using data from

the National Longitudinal Survey of Youth. In 2006, the United States raised the

cap for Stafford Loans for freshmen and sophomores, creating a natural experiment

wherein the students before the policy change were more limited in their access to

debt than the students after the shift. This policy change potentially causes variation

in student debt unrelated to family income.

I find that student debt has negligible impact on incomes two years after graduation.

However, students with more student debt are significantly less likely to work in public

service positions such as education and social work. These career choice findings are

in line with Rothstein and Rouse (2011) who also find reduced engagement in public

service sectors. Also in line with Rothstein and Rouse, I find that this impact is not

present in other sectors; student debt appears to have no impact on students’ choices

to enter finance, STEM, or the humanities. This appears to be in line with a model I

propose where given a greater credit constraint, students substitute away from careers

with non-monetary benefits towards those with a greater focus on remuneration. If
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those in public service receive some sort of non-monetary benefit from serving in an

altruistic career as suggested by Hanson and McCullagh (1995), or generate other

positive externalities, this shift in preference could negatively impact society utility as

those benefits are lost when students migrate away from these public service fields.

2 Literature Review

The current central paper of the literature is Rothstein and Rouse (2011), which uses

the introduction of a “no loans” policy at prestigious private college “Anon U”–implied

to be Princeton University–as a natural experiment on the enrolled students. The

authors use a function of expected family contribution as an instrument for the impact

of the policy, discovering that an additional $10,000 of student debt leads students

to reduce employment in the non-profit and education sectors by 5.2 percent and

reduce employment in low-wage sectors generally by 5.7 percent. This is further

corroborated by an expected $2,000 bump in wages per $10,000 of debt. The authors

also suggest increased debt shifts students towards more “employable” majors over

what they describe as “consumption” majors. The main shortfall of this paper which

I hope to correct is that Princeton students are not representative of the general

population – as of 2017, nearly 60 percent of students at Princeton came from families

in the top 10 percent of Americans by income (Aisch et al. 2017). Other papers have

examined similar phenomena in more specialized and similarly wealthy fields, finding
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that increased debt leads both dentists and lawyers to accept higher-paying jobs in

disproportionately private practices (Nicholson et al. 2015; Field 2009).

One suggestion for this form of behavior is the previously mentioned “debt aversion,”

where borrowers are less inclined to take and carry debt than a traditional model

would indicate. Burdman (2005) finds many non-income factors can influence whether

students choose to borrow to attend school. One of the most influential factors she

found was parental attitudes towards loans, suggesting that students whose parents

were debt averse were more likely to be debt averse themselves. Callender and Jackson

(2005) find that low-income and minority students are significantly less likely to borrow,

regardless of their field of study. However, Eckel et al. (2007) find that students who

are debt averse are not significantly less likely to have borrowed to attend school,

suggesting that I can expect to see debt aversion in my sample.

One common thread among many of the above papers, however, is their relative

neglect of low income students. Rothstein and Rouse (2011) is the paper most similar

to mine in the literature; however, their exclusive focus on Princeton students makes

it difficult to extrapolate the results to most American college students. Field (2009)

investigates a similar question to mine as well, but examines only law students at

New York University, again failing to use a sample applicable to the majority of

American students. Given that Callender and Jackson (2005) shows that low income

students have significantly different attitudes towards debt than their wealthier peers
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for reasons such as debt aversion and parental attitudes towards debt, it is clear that

low income students require special attention in questions of student loans and career

choice. Thus, by using a nationally representative sample provided by the NLSY, I

hope to provide novel insight into the relationship between debt and career choice

among lower- and middle-class students.

3 Theoretical Model

Before beginning my empirical work, I develop a structural model in order to help

interpret the results found in the data. This model suggests that there exists a

direct trade-off between financial stability and non-monetary job benefits caused by

dependence on debt. Thus, as debt use increases, I expect students to shift away from

careers with significant non-monetary benefits towards those which provide greater

financial return.

I propose a model of career choice and loan repayment similar to that developed

by Abraham et al. (2018).1 Consider a two-stage consumption model. Individuals

consume in period one entirely through borrowing against period two earnings, labeled

as B. In period one agents choose to pursue a higher-paying career path H or a

1Their model, while also examining students’ decisions between risky and safe careers, considers
only monetary payoffs. Thus, my addition of a non-monetary payoff C which is unavailable as
collateral against the loan is a novel addition to their model. Further, their model considers
probability of default and loan size to be unrelated; however, in my model I claim the probability
of default rises as the size of a loan grows, as suggested in Dynarski (2015), which lends the model
additional richness when using it to examine the effect of bounded credit.
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lower-paying career path L. Consumption in period two is composed of two parts, less

the quantity borrowed in period one. First, C, non-monetary utility from the chosen

career path; consider the value of altruism for working in a non-profit or the value

of expression for working as an artist. The second consumption parameter in time

two is monetary salary, denoted H and L for the higher- and lower-paying careers

respectively.

Debtors are guaranteed to pay back their loan on career path H due to their higher

income. When taking career L, repayment is no longer guaranteed; instead, students

repay their loan with probability p. If students default (with probability 1− p), their

monetary compensation for the period is reduced to zero, leaving only non-monetary

compensation C which is unique to choice L. I assume that ceteris paribus larger loans

are more difficult to repay; thus, p is a function decreasing in B. Finally, there is some

discount rate r for the money borrowed in period one. This r will favor the present,

as I am examining interest-free loans for the students. This value may be interpreted

as the market interest rate, since there is nothing in my model preventing students

from borrowing their loans interest-free and re-investing them into the market.

The above definitions yield the following two utility functions for a risk-neutral
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consumer:

E [UH(B)] = B +H − (1− r)B (1)

E [UL(B)] = B + C + p(B)× L− (1− r)B (2)

Note that students choosing career L over career H suggests that equation 1 is

greater than equation 2. Some algebra yields the following equivalence relationship:

E [UL(B)]− E [UH(B)] > 0 ⇐⇒ p(B) >
H − C
L

(3)

Thus, there are five factors that could shift students from career H to career L:

• A decrease in the high paying career’s salary H

• An increase in non-monetary utility for the low paying career C

• An increase in the low paying career’s salary L

• A decrease in quantity borrowed B, as p′(B) < 0

• An increase in the probability of repayment p for the given borrowing level B

The above model is deterministic for any given student; with a fixed H,C, L, p,

and B they will always choose the same career. Moreover, for simplicity, I allow H,L,

and p to be constant across all students, representing access to similar credit and labor

markets. However, suppose there exists idiosyncratic variation in C across students;

student i may derive great utility from career L, while student j may not care for L

at all.
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Figure 1: Illustration of Theoretical Model

Note that for each student there exists some B∗ such that they are indifferent

between H and L. Suppose there exists some global upper bound on borrowing B̄

which is binding for both those on career paths H and L. When B̄ is increased as in

Figure 1 from B1 to B2, this will cause some–but not all–students to shift career from

L to H as B̄ may shift to be greater than B∗ for some subset of students. This change

in career choice is intuitive; given larger debts are more difficult to repay, students

with more debt are more likely to choose the career guaranteeing solvency. Given

students before and after this change are comparable, I could treat this shift as a

natural experiment, providing each student after the shift with an additional ∆B̄ debt

burden.

This model provides a concrete prediction regarding agents’ behavior under a

positive credit shock. In the absence of other factors, students who receive access to
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an increased line of credit should pivot away from occupations with non-pecuniary

benefits (those with higher C) towards those which are more lucrative. Depending on

the context for C, this could have important consequences for a social planner. For

example, Ben-Shem and Avi-Hitzak (1991) suggest that many in “helping professions”

such as education, rehabilitation, and social work, employees choose their careers due

to valuing altruism over other choice factors. Similarly, Hanson and McCullagh (1995)

found that social workers frequently ranked “contributing to society” and “effecting

social change” above private benefits such as “Job Security” or “Good Working

Conditions.” In this case, altruism is the C which drives students to choose career L;

a social planner, then, would wish to preserve this C in order to maintain the positive

externalities which would be lost if those students instead chose career path H.

4 HERA and Subsidized Student Loans

Turning now to my empirical methods, I devise a model predicting outcomes such as

salary and career choice as a function of debt as well as other background characteristics.

While I would like to regress career outcomes directly on student loans, the quantity

of loans is an endogenous variable. For example, if students from lower income

backgrounds take out more loans, but also have lower salaries for reasons unrelated

to their educational spending such as weaker professional networks, this would cause

loans to be negatively correlated with salary despite the loans not having caused the
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salary reduction. On the other hand, if students from higher income backgrounds have

access to more credit, they may take out more loans but also have higher salaries for

unrelated reasons, suggesting a positive relationship between debt and salary. Among

other mechanisms, these two examples demonstrate the endogeneity present in the

relationship between loans and career outcomes. To correct for this endogeneity, I

perform a two-stage least squares regression using a 2006 shift in federal loan policy to

pseudo-randomly influence students’ debt, mitigating the endogeneity problem. This

method produces variation in debt not directly related to family income. Assuming

that students before and after the policy are comparable (an assumption I support in

section 6), the students after the policy have received a roughly 20 percent increase in

subsidized loans from the federal government. Thus, by comparing these students to

those before the policy, I can parse out the causal effects of these additional loans.

I obtain exogenous variation in debt using the identification strategy of Lucca,

Nadauld, and Shen (2018) who examine how increased Federal subsidized credit lines

impact university tuition. In 2006, the Higher Education Reconciliation Act (HERA)

increased subsidized borrowing caps for the first time in fourteen years. Freshmen

received boosts from $2,625 to $3,500 per year, while sophomores received a greater

boost from $3,500 to $4,500 per year. Caps for older students remained static at

$5,500. While HERA also increased the availability of unsubsidized credit, Lucca and

his coauthors make a compelling argument that the increase in unsubsidized loan
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caps had a middling effect at best on uptake for unsubsidized loans. Students who

increase unsubsidized borrowing under the program shift would have to meet two

criteria: first, the students would have to be well off enough to not qualify for a wholly

subsidized program, and second, the students still chose to take advantage of their

whole program allowance. The authors find that fewer than 1 percent of the students

in their sample met both of these criteria (Lucca, Nadauld, and Shen 2018, p. 434).

The act became effective during early summer 2007, meaning students had plenty

of time to take advantage of the new rates before the fall semester. Thus, there is

a clean break between the students with and without the lower credit limit moving

from academic year 2006-07 and 2007-08.

The authors also provide evidence that the subsidized loan cap had previously been

binding. Figure 2 shows their histograms of student-level loan quantities before and

after the HERA shift from the New York Fed/Equifax Consumer Credit Panel. Figure

2a has a clear mode of $2,625, the exact subsidized cap for freshmen pre-HERA, and

a secondary mode of $3,500, the subsidized cap for sophomores. Compare this with

Figure 2b, which has modes at $3,500 and $4,500, the post-HERA caps for freshmen

and sophomores, respectively. Further note that both graphs contain clusters at $5,500,

the constant cap for upperclass students, again suggesting the binding nature of the

subsidized loan cap. This is relevant to my analysis as it suggests that raising the

borrowing cap will induce students to borrow more. Given that the cap on subsidized
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Figure 2: Student Loan Frequencies From NY Fed CCP/Equifax Panel as Presented
in Lucca, Nadauld, and Shen (2018)

(a) Student Loan Frequencies 2006-2007 (b) Student Loan Frequencies 2007-2008

loans is binding, I argue that students would borrow more if given the opportunity.

This is especially true when there is little dispersion below the cap as seen in Lucca et

al.’s histograms in Figure 2; nearly all students appear to borrow as much as they

are offered, suggesting many students would change their behavior given a greater

borrowing ceiling.

Given that students before and after the policy shift are comparable, this exogenous

shift in credit line allows the separation of the effects of need and debt within the

data. Need is calculated by subtracting the students’ Expected Family Contribution

from the Free Application for Federal Student Aid (or FAFSA) from the tuition listed

in the data. More details about this computation are available in Section 5. A student

with a fixed level of need in 2009 would have roughly $2,000 more debt than a student

with a comparable level of need in 2007. Thus, we can examine the impact of the
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Figure 3: Student Loans vs. Need, Excluding Major Outliers
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debt separately from the student’s level of need. A scatter plot of students with debt

demonstrating the variance between need and loans is available in Figure 3.

5 Data

For my study I use data from the National Longitudinal Survey of Youth ’79 Children

and Young Adults, or NLSY79 CYA (U. S. Bureau of Labor Statistics 2018). A

follow-up to the original National Longitudinal Survey of Youth ’79, the CYA surveys

the original respondents’ children every other year from birth until the present day.
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Thus, I have respondents across the entire age spectrum during the implementation of

the policy, allowing us to observe time-varying trends in debt acquisition and career

choice.

The benefits of the CYA data over the Anon U data from Rothstein and Rouse

(2011) are two. First, the NLSY is designed to focus on lower income households

rather than Anon U’s much wealthier sample. As visible in Figure 4, the CYA sample

is weighted towards middle- and lower-income households with a median income of

$70,000 in year 2000 dollars. Compare this with Princeton (believed to be Anon U),

which has a median family income of $186,100 (Aisch et al. 2017)–roughly $126,000

in year 2000 dollars. The average treated student in my sample (that is, the average

student with need greater than or equal to the starting policy cap) had a family

income of roughly $29,600 in year 2000 dollars, compared with Anon U whose average

treated student had a family income of $59,900 in year 2000 dollars. The students in

my sample are clearly from a much poorer economic background than those at Anon

U, a group which has historically been underrepresented in these types of studies.

Second, the students in this survey attend a much broader range of colleges than

those in the Rothstein data set. As the students who are accepted into prestigious

universities such as Anon U are by definition selected, they cannot be representative

of the general American college-bound population.

One drawback of the CYA data set is that, as a survey, many of the figures are less
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Figure 4: Distribution of Parental Income in NLSY 1979 CYA Sample
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precise than those in other sets. For example, when asked about their level of debt, the

vast majority of responses are rounded numbers. While useful for qualitative analysis,

this makes it difficult to assess data granularly as done by Lucca, Nadauld, and Shen

(2018) in Figure 2. Fortunately, because they have a nationally representative dataset,

there is no reason to believe their results would differ with my sample. Indeed, as

my sample is of lower income relative to the general population, I would argue that

subjects are bound more strongly by the policy as for many students federal loans

may be their only option for college financing. In addition, as visible in Figure 5, 85

percent of students received $10,000 or less in debt, suggesting an additional $1,000

would be meaningful relative to their overall quantity. Further, because observations

are survey results rather than financial data, I have a relatively smaller sample size as

data is only collected every other year, and only from a subset of the total population.

Because of the connection between the CYA and original NLSY79, I can import very

rich background information for each of my participants. Specifically, for each student

I can identify parental income for the year in question among other background traits

inherited from parents. I adjust all of these variables for inflation using the Chained

Consumer Price Index for all Urban Consumers (U. S. Bureau of Labor Statistics

2019). However, the drawback of being linked to the prior survey is that many of

my observations are siblings, which would imply that they are not independently

distributed if they share unobservable characteristics. To combat this issue, I will be
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Figure 5: Distribution of Loan Size in NLSY 1979 CYA Sample
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clustering all standard errors based on the students’ mothers.

Unfortunately, while the NLSY does contain information about each student’s

debt level, it does not break down these loans by type. Thus, from the given data I

cannot tell how much debt is subsidized through the Stafford program and how much

is unsubsidized. I overcome this hurdle by using other background characteristics of

the students to impute how much subsidized debt they were offered based on their

expected family contribution (or EFC) from the 2007 FAFSA in conjunction with the

provided tuition data from the NLSY. (U. S. Department of Education 2007). As

outlined in the FAFSA, a student’s “need” is equal to their yearly tuition minus their

expected family contribution. If I assume students choose to take subsidized debt over

unsubsidized debt, that implies any quantity of debt below their calculated need must

be subsidized, as the government offers subsidized debt to students up to their need or

the program cap, whichever is lower. Therefore, by calculating the EFC, I can impute

how much subsidized debt students could access.

The FAFSA bases each household’s expected family contribution, and therefore its

debt allotment, on mother’s age, number of siblings, household income, and household

assets. While most of these are easily accessible in the NLSY dataset, respondents

are only surveyed about their assets every four years, and only a subset of the survey

participants are surveyed. I take two primary steps to rectify this. First, for those

subjects who were surveyed about their assets, I extend the last known value into the
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missing year. For example, if asset data is missing in 2006, I use the subject’s survey

value for 2004. Second, for those parents with no existing asset data, I infer assets by

performing the following regression on those whose asset data I do possess:

Assets = β0 + β1Income + β2Income2 + β3Age

+ β4Children + β5Year + ~β ~Demographics + ε

(4)

Since the subjects of the subsurvey were also chosen to be representative of the

population, I feel comfortable that I am not extrapolating this data too far. I choose

to let income be quadratic to reflect increasing marginal propensity to save among

the wealthy. This regression yields the results visible in Table 1. The fit and model

appear to be reasonable, so I use this relationship to impute asset values.

To ensure the policy shift is not being confounded with a shifting student body, I

must ensure that the composition of students in my sample is constant before and after

the policy change in 2007. Fortunately, my samples before and after the policy change

appear to be comparable across a variety of dimensions. The distributions of students

before and after the policy change are visible by race in Table 2, sex in Table 3, and

region in Table 4. Based on the χ2 values of these distributions, I can be relatively

confident that the composition of the student body before and after the treatment is

comparable across these factors. In addition, I conduct a two-sample t-test comparing

(inflation-adjusted) parental incomes across the groups. Before 2008, there are 271
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Table 1: Estimation of Parental Assets

(1)
Parental assets

Parental income 4.089∗∗∗

(4.94)

Parental income squared -0.00000375
(-1.02)

Mother’s age 20828.4∗∗∗

(3.45)

Number of siblings 12800.4
(1.12)

Year 11329.0∗∗∗

(2.74)

Black 18420.1
(0.46)

Non-Black, Non-Hispanic 75923.8∗∗

(2.05)

North Central region -35503.3
(-0.55)

South region -81903.4
(-1.24)

West region 31380.0
(0.38)

Constant -1138170.1∗∗∗

(-3.75)

Observations 596
R2 0.295

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA’s

sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Imputed values are re-inflated for use in FAFSA calculations
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 2: Comparison of Race Before and After Policy Change

Race of child
cohort Hispanic Black Non-Black, Non-Hispanic Total

No. % No. % No. % No. %

Before 2008 55.0 16.1 100.0 29.2 187.0 54.7 342.0 100.0
2008 and Onward 100.0 16.4 155.0 25.5 353.0 58.1 608.0 100.0
Total 155.0 16.3 255.0 26.8 540.0 56.8 950.0 100.0

Pearson chi2(2) = 1.6025 Pr = 0.449

Table 3: Comparison of Sex Before and After Policy Change

Sex of child
cohort Male Female Total

No. % No. % No. %

Before 2008 140.0 40.9 202.0 59.1 342.0 100.0
2008 and Onward 256.0 42.1 352.0 57.9 608.0 100.0
Total 396.0 41.7 554.0 58.3 950.0 100.0

Pearson chi2(1) = 0.1232 Pr = 0.726

observations with a mean parental income of $67,945. From 2008 on there are 484

observations with a mean parental income of $74,806. Testing whether the means

of these two groups are the same yields a t-statistic of 1.40 (p = 0.16). Thus, I fail

to reject the hypothesis that real parental income in the sample remained constant

before and after the policy shift. These results are consistent with the literature on

the topic; Dynarski (2015) claims that despite the lowered cost of college from the

interest subsidy, interest-based incentives are not “salient.” Because the subsidized

interest is not visible at the “moment of decision,” students do not take it into account

when making college enrollment decisions.
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Table 4: Comparison of Region Before and After Policy Change

Region of residence
cohort Northeast region North Central region South region West region Total

No. % No. % No. % No. % No. %

Before 2008 42.0 12.4 98.0 28.8 132.0 38.8 68.0 20.0 340.0 100.0
2008 and Onward 89.0 14.7 180.0 29.8 244.0 40.4 91.0 15.1 604.0 100.0
Total 131.0 13.9 278.0 29.4 376.0 39.8 159.0 16.8 944.0 100.0

Pearson chi2(3) = 4.2395 Pr = 0.237

6 Statistical Model

My data set is a collection of college seniors surveyed on even years between 2000 and

2014. I model career outcome Y according to the following equation:

Y = β0 + β1debtit + ~ξT ~demographicsi + εit (5)

In this model, Y could take one of several values, such as major choice, career choice,

or salary.

My first model will place major choice on the left-hand side. I believe this to

be the most novel outcome of interest, as few datasets have this level of resolution

on their observations. Here I can place majors into several bins, and then run a

probit regression on individual bins to determine the effect of the policy. I base

my major groups off of those used in Rothstein and Rouse (2011). Here a “public

service” major is defined to be working in either education or social work; while

Rothstein and Rouse also include work in non-profits, my data set does not include

designations on employer type. However, given that they attribute their effects largely
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to the education sector, and the majority of their public service sector is involved

in education, I argue my designation is comparable. “Finance” majors are defined

to be students majoring in economics, business, or home economics, as the NLSY

groups finance majors as a form of business major and several finance programs are

subdepartments of economics. Again following Rothstein and Rouse’s specification,

“lucrative” majors are finance majors as well as particularly well-compensated STEM

fields, specifically engineering and computer science. Finally, “humanities” majors are

defined to be language, anthropology, philosophy, theology, art, and english.

My second model will directly examine students’ final incomes. This is the most

direct approach to measuring the impact of debt on choices; however, it may ignore

factors such as career risk which would not be visible in simple income data.

The results of this naive model using several types of majors as dependent variables

are visible in Table 5 and the marginal effects are visible in Table 6. I show that under

the naive specification, loans appear completely irrelevant to career choice in all fields.

As outlined in Section 4, however, it is likely there exists endogeneity between

loans and career outcomes; therefore, I perform a two-stage least squares regression

using exposure to the HERA credit increase as my instrumental variable in order to

pseudo-randomly assign debt to the students.

I assume that outside of my random assignment, debt levels are dependent on

parental resources, time trends, and demographic characteristics such as sex, race, and
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Table 5: Results of the Naive Regression for Career Choice

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Loans -0.0160 -0.0118 0.00187 0.00958
(-0.70) (-0.68) (0.11) (0.50)

Need 0.00660∗ -0.00435 -0.00216 -0.000167
(1.72) (-1.59) (-0.76) (-0.06)

Year 0.00866 0.0171 0.0136 0.0233
(0.29) (0.66) (0.54) (0.82)

Observations 322 322 322 322
χ2 test all non-intercept coefficients equal zero 35.90 7.939 10.93 5.539

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Major type used as dependent variable in column title

Controls for year, sex, race, and region were used, but are excluded here for space.

Extended form of these results including those coefficients is available in the appendix.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 6: Marginal Effects of the Naive Regression for Career Choice

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Loans -0.00276 -0.00294 0.000519 0.00106
(-0.71) (-0.68) (0.11) (0.50)

Need 0.00114∗ -0.00108 -0.000601 -0.0000185
(1.68) (-1.61) (-0.77) (-0.06)

Year 0.00149 0.00426 0.00379 0.00258
(0.29) (0.66) (0.54) (0.81)

Observations 322 322 322 322
χ2 test all non-intercept coefficients equal zero

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Major type used as dependent variable in column title

Controls for year, sex, race, and region were used, but are excluded here for space.

Extended form of these results including those coefficients is available in the appendix.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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region of residence. As the time trend for debt levels may not be linear, I use dummies

for each year to represent average debt within my sample for a given year. Further,

I anticipate students taking out loans each semester; thus, those interviewed in the

fall of their senior year would have less debt than those in the spring, so I include a

semester dummy as well.

The ideal first-stage model, then, would be:

debti = δ0 + δ1treatmenti + δ2parIncomei + δ3fallSemesteri

+ ~δT i.yeari + ~γT ~demographicsi + µi

(6)

There exist two primary problems with this approach, however. The first is that

debt is inherently left-censored. While students who take loans display some positive

value, those who choose not to borrow display zero when they instead potentially

chose some “negative” through investing their assets rather than borrowing.

The solution to this issue is to perform the first stage regression using a Tobit

model rather than traditional OLS, thus bounding predicted debt at zero. However,

this creates problems of its own from using the fitted values directly as regressors

(Hausman 1975 as cited in Angrist and Pischke 2009). The Tobit is nonlinear, and

therefore it is no longer guaranteed that these fitted values are linearly uncorrelated

with the structural residuals in equation 5. I use a method suggested by Angrist and

Pischke (2009) to correct this issue. If my model is correct, then the values predicted
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in the above first stage model will strongly predict career outcomes in the second

stage. Therefore, I can use the fitted values of debt from the first Tobit as instruments

for actual levels of debt in the second stage, akin to a traditional Two Stage Least

Squares model. By using a fitted linear model in the instrumenting stage, that is, the

last stage, I guarantee that structural residuals will be uncorrelated with the fitted

values and covariates in the usual way.

The second difficulty this model faces is that it is difficult to determine which

students are “treated,” as not all students observed after the policy change received

the additional credit. Since subsidized loans are targeted at low-income families, only

students whose anticipated need is greater than the existing cap were subject to this

increased credit line.

Anticipated need is equal to students’ tuition payments minus their EFC. While I

cannot observe students’ true EFC, I can calculate an approximation using the FAFSA,

as outlined in Section 5. Then, using this approximation, I am able to generate a

measure of need and so determine who is affected by the policy shift. I then generate

a dummy equal to 1 if a student’s need is greater than the old borrowing limit, $4,500

in nominal terms. This would imply treatment by the policy given they attend school

2008 or later.

As an initial test of the impact of the policy, I regress loans on students’ need

and whether they are at the cap using two different cross-sections of students, one
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before and one after the policy shift. If my instrument is valid, I would expect the

coefficient on estimated need to be larger in the post-policy shift sample. That is,

students after the policy shift are able to take out greater levels of debt based on

their level of need given they are at the previous cap for demonstrated need due the

increased credit limit. The results of this initial regression are visible in columns (1)

and (2) respectively of Table 7. In this specification the coefficient for need above the

cap appears more positive after the policy change than before, as expected.

In my more rigorous model, I perform a triple difference approach, interacting

atCap with students’ need and policy shift. This allows me to use both students

before the policy shift (who experience no policy impact) and students after the policy

shift who are below the threshold (and thus have atCap = 0) as controls for my cohort

of interest. Thus, my final model for the first stage is as follows:

debti = δ0 + δ1need+ δ2(need ≥ 4500) + δ3(need ≥ 4500)× need

+ δ4policyImpact+ δ5(need ≥ 4500)× policyImpact

+ δ6policyImpact× need+ δ7(need ≥ 4500)× policyImpact× need

+ δ8fallSemester + ~δi.year + ~γ ~demographics
T

(7)

The results of this model are given in column (3) of Table 7 with time and

demographic effects omitted. An interpretation of each interaction coefficient is

available in Table 8. The coefficients of interest are those involving the dummy for
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Table 7: Results of First Stage Tobit Regression of Loans on Policy Impact

(1) (2) (3)
Before policy After policy Triple difference

Need 0.0458∗ 0.112∗∗ 0.0596
(1.90) (2.02) (1.53)

(Need > 4500)=1 2.466 -2.786 1.972
(1.52) (-1.22) (1.10)

(Need > 4500)=1 × Need 0.0525 0.247 0.0254
(0.46) (1.51) (0.16)

Extra credit available -6.236
(-1.01)

(Need > 4500)=1 × Extra credit available -2.985
(-1.25)

Extra credit available × Need 0.00769
(0.17)

(Need > 4500)=1 × Extra credit available × Need 0.273
(1.34)

Observations 195 128 320
χ2 test all non-intercept coefficients equal zero 21.80 14.72

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Loan, need, and credit in thousands of dollars

Controls for year, semester, race, sex, and region were used, but are excluded here for space.

Extended form of these results including those coefficients is available in the appendix.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

need ≥ 4500, as those coefficients together indicate the impact of my instrument.

I run a Wald test on these coefficients (δ2, δ3, δ5, and δ7). The Wald test examines

whether all coefficients tested are jointly equal to zero. I find an F statistic of 2.40 and

a p value of 0.05, suggesting that all coefficients together are not jointly zero. This, in

conjunction with my regression results, makes me comfortable with my instrument’s

predictive power.
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Table 8: Interaction Coefficient Interpretations

Coefficient Interpretation

δ1 Impact of an additional dollar of need
δ2 Impact of having need greater than $4,500
δ3 Additional impact of each dollar of need over

$4,500
δ4 Impact of an additional dollar of credit avail-

able for those below the cap (expected to be
zero)

δ5 Additional impact of an additional dollar of
credit for those at the cap, not considering
degree of need

δ6 Impact of an additional dollar of credit avail-
able for those not at the cap (expected to be
zero)

δ7 Additional impact of an additional dollar of
credit availability for those at the cap propor-
tional to the student’s need

7 Results

I begin by estimating the likelihood of several types of careers. This will be done in

the form of a probit model: either a student chooses to work in the relevant field, or

they do not. Due to the nonlinearity of the Tobit model used in the first stage, I use

the estimates of debt from that equation as an instrument in this model (called ˆloan).

The form of the regression is as follows:

P (majori = majType) = Φ
(
β0 + β1

ˆloani + β2year + ~β ~demographics
T

i

)
(8)

The abbreviated results of these regressions are in Table 9 with the marginal effects
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visible in Table 10. Be aware that all regression tables in this section are shortened to

the coefficients of interest; full results are available in the Appendix. As consistent

with Rothstein and Rouse’s findings, students with more debt are less likely to choose

a major in public service, in this case defined to be teaching or social work. These

results are visible in regression (1). When converted to marginal effects, this suggests

that every extra thousand dollars of debt a student receives lowers their probability

of entering public service by roughly 5.5 percent. While this effect is significantly

larger than that of Rothstein and Rouse, I would claim this is logical–as the students

receiving these subsidized loans are significantly less wealthy than Princeton students,

I would expect a smaller shift to be necessary to generate comparable results. Also

consistent with Rothstein and Rouse’s findings, high-debt students are not significantly

more likely to go into more lucrative fields such as business, economics, engineering,

or computer science, as visible in regressions (2) and (3).

Also interesting is that I find needier students are more likely to work in public

service as well. When converted to marginal effects, an extra thousand dollars of

demonstrated need raises the probability of working in a public service position by 0.3

percent. However, need does not appear to have impacts on the likelihood of entering

other fields.

To illustrate the impact of these effects, I have calculated the probability that a

given student in our sample will work in public service for various levels of need and
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Table 9: Second Stage Results on Major Choice

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Stage 2: Major
Loans -0.198∗∗ -0.173 -0.137 0.0235

(-2.33) (-1.45) (-0.91) (0.15)

Need 0.0115∗∗∗ 0.00297 0.00344 -0.000675
(3.25) (0.36) (0.45) (-0.09)

Year 0.0364 0.0365 0.0321 0.0212
(1.52) (1.38) (1.04) (0.56)

Stage 1: Fitted Tobit Value Instrument
Need 0.0198 0.0198 0.0198 0.0198

(0.63) (0.63) (0.63) (0.63)

Year 0.129 0.129 0.129 0.129
(1.18) (1.18) (1.18) (1.18)

Tobit Prediction of Loans 0.207 0.207 0.207 0.207
(0.65) (0.65) (0.65) (0.65)

Observations 322 322 322 322
χ2 test all non-intercept coefficients equal zero 124.8 30.91 26.30 5.451

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Major type used as dependent variable in column title

Controls for year, sex, race, and region were used, but are excluded here for space.

Extended form of these results including those coefficients is available in the appendix.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

student debt. These estimates are visible in Table 11. This table illustrates that while

need gradually causes propensity to work in public service to increase, taking out

additional debt lowers that probability at a much greater rate, to the point of being

vanishingly small for students with greater than $15,000 worth of loans.

It is worth noting however that unlike Rothstein and Rouse, I find no impact on

income, as shown in Table 12. The marginal effects on the threshold probits are visible

in Table 13. Regression (1) here performs a 2SLS regression examining the income of
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Table 10: Second Stage Marginal Effects on Major Choice Given Extra $1,000 of Debt

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Loans -0.0552 -0.0532 -0.0427 0.00261
(-1.18) (-1.10) (-0.77) (0.14)

Need 0.00319∗∗ 0.000915 0.00107 -0.0000752
(2.46) (0.33) (0.42) (-0.09)

Year 0.0102 0.0113 0.00997 0.00237
(1.08) (1.13) (0.91) (0.59)

Observations 322 322 322 322
χ2 test all non-intercept coefficients equal zero

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Major type used as dependent variable in column title

Controls for year, sex, race, and region were used, but are excluded here for space.

Extended form of these results including those coefficients is available in the appendix.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 11: Probability of Working in Public Service for Various Financial Backgrounds

Loan = 0 Loan = 5 Loan = 10 Loan = 15 Loan = 20

Need = 0 0.47 0.16 0.03∗ 0.00 0.00
(1.15) (1.13) (1.95) (0.74) (0.29)

Need = 10 0.51 0.19 0.03∗∗ 0.00 0.00
(1.25) (1.20) (2.08) (0.76) (0.29)

Need = 20 0.56 0.22 0.04∗∗ 0.00 0.00
(1.37) (1.29) (2.19) (0.77) (0.30)

Need = 30 0.60 0.25 0.06∗∗ 0.01 0.00
(1.51) (1.37) (2.26) (0.79) (0.31)

Need = 40 0.64∗ 0.29 0.07∗∗ 0.01 0.00
(1.66) (1.46) (2.29) (0.80) (0.31)

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Dollar amounts recorded in thousands of year 2000 dollars

Significance testing for hypothesis that probability of service work = 0
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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students two years after graduation. To test for differential effects at different income

levels, I also run probits in regressions (2) and (3) to test whether loans can push

people over certain thresholds, defined to be the 25th and 90th percentiles of income

in my sample. While Rothstein and Rouse find that more debt leads students to avoid

uniquely low paying positions, I do not replicate this result. While it is possible these

mismatches are simply a failure in statistical power, it is also possible that this is a

difference between Rothstein and Rouse’s wealthier sample and my lower-income one.

One explanation of this distinction could be differences in flexibility within a career

path between classes. If students have varying levels of foresight, some students may

make career choices in the context of their student debt early in their education

while others could be more myopic. In this case, those with greater foresight would

anticipate difficulty paying back student loans in public service careers, and thus avoid

those careers, leading to the reduction seen in both my sample and Rothstein and

Rouse’s.

However, suppose not all students anticipate this difficulty–Smith and Barboza

(2013) suggest many students are overconfident in their ability to repay their student

debt. If these overconfident students ignore their risk of default, it is possible they

would choose L when they would really prefer the security provided by H’s higher

salary. This is where it is possible my sample differs from Rothstein and Rouse’s. Given

that upper class students are more able to pivot into new careers after graduation,
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Table 12: 2SLS Regression Predicting Income

(1) (2) (3)
Income 2 years postgrad ≥ 25th Percentile ≥ 90th Percentile

Stage 2: Income
Loans -0.411 0.0971 -0.0203

(-0.39) (0.48) (-0.09)

Need -0.0907∗ -0.00785 -0.00604
(-1.95) (-1.26) (-0.69)

Year 0.160 -0.0231 -0.0112
(0.49) (-0.61) (-0.22)

Stage 1: Fitted Tobit Value Instrument
Need 0.0198 0.0198

(0.63) (0.63)

Year 0.129 0.129
(1.18) (1.18)

Tobit Prediction of Loans 0.207 0.207
(0.65) (0.65)

Observations 268 322 322
χ2 test all non-intercept coefficients equal zero 27.15 17.77 38.86

t statistics in parentheses

Model (1) examines income as a continuous value

Models (2) and (3) use probits for certain thresholds as dependent variables

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Controls for year, sex, race, and region were used, but are excluded here for space.

Extended form of these results including those coefficients is available in the appendix.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

as suggested by McLeod, O’Donohoe, and Townley (2009), then Anon U’s public

service students may have been able to switch tracks into a higher paying job while

the lower-income NLSY students could not. In this case, that would explain why

those with debt at Anon U would be able to raise their salaries after graduation while

the indebted in my sample could not.
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Table 13: 2SLS Marginal Effects on Income Thresholds

(1) (2)
≥ 25th Percentile ≥ 90th Percentile

Loans 0.0343 -0.00364
(0.49) (-0.09)

Need -0.00277 -0.00108
(-1.35) (-0.76)

Year -0.00815 -0.00201
(-0.63) (-0.23)

Observations 322 322
χ2 test all non-intercept coefficients equal zero

t statistics in parentheses

Model (1) examines income as a continuous value

Models (2) and (3) use probits for certain thresholds as dependent variables

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Controls for year, sex, race, and region were used, but are excluded here for space.

Extended form of these results including those coefficients is available in the appendix.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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8 Discussion and Conclusions

Contrary to the existing literature, I find no relationship between student debt and

income two years post graduation. This may suggest that low-income students are

less able to recover from overconfidence in their borrowing choices than higher-income

students. Reinforcing findings from other studies, I do find that students with debt

are significantly less likely to enter public service industries such as teaching, with

the rate declining roughly 5 percent per extra thousand dollars of debt. Given these

are occupations which frequently provide positive externalities to their communities

as shown in Ben-Shem and Avi-Hitzak (1991), I would describe this as a negative

byproduct of higher education’s reliance on student loans for education financing.

However, to advocate against borrowing for education on these grounds without

considering access is an incomplete argument. As seen in Abel and Deitz (2014),

college is increasingly necessary for a middle class existence in the United States.

Thus, if we hope to both maintain an educated workforce and allow for social mobility,

we must find a better solution which subjects students to less risk regarding loan

default. While loan subsidies reduce the cost of a loan, therefore reducing the number

of payments required and thus the probability of default, it does so for all borrowers,

not just those who would struggle to repay. Further, interest rate subsidies have little

impact early in the borrower’s life cycle, as they must make a comparable payment

whether the interest is subsidized or not. The benefit of interest subsidies comes later
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in life, as borrowers can finish repaying their debts earlier than they otherwise would.

According to Dynarski (2015), this system is backwards–borrowers receive little benefit

early out of school when their earnings are lowest, but significant relief later in life

when their earnings are at their peak. Given that students are most at risk of default

when their incomes are low, these interest subsidies fail to help students avoid default

when they are most in need, and so are a poorly targeted tool for helping students

repay their loans.

Abraham et al. (2018) suggest using income based repayment (or IBR) as a means

of mitigating the risks of student loan default. Returning to the model from Section 3,

IBR raises the cost of borrowing for those on career path H, as they must pay more

of their income, while lowering the cost for those on path L since the risk of default

is significantly reduced. Both lowering the probability of default and lowering the

expected earnings of H push more students toward career path L. If, as suggested by

Ben-Shem and Avi-Hitzak (1991) and Hanson and McCullagh (1995), careers with

high C are more likely to be altruism-focused, then IBR could significantly boost

positive externalities targeted towards those in need. Oregon and Michigan’s “Pay

It Forward” programs, both implemented in 2014 are already exploring these IBR

programs at a state level, with the first graduates starting to emerge using these

repayment plans. However, this is also not a perfect scheme. Similar to any insurance

market, IBR is a target for adverse selection. If only students expecting remarkably

41



Honors Thesis Gideon Slocum Moore

low earnings take on IBR loans, then the lender will very rarely be repaid the full

amount as debt for low earners is traditionally forgiven over time (Dynarski 2015).

One solution to this problem would be to find a way for lenders to pool high- and

low-earners so that high earners repaying more than their loan can balance out the

failed payments of low earners.

Beyond the claims made in Dynarski (2015) that these subsidies fail to encourage

college attendance, I show that by burdening students with more debt we pressure them

out of pro-social positions such as teaching. Given that these sectors are frequently

chosen by altruistic workers, it is easy to believe they are more likely to provide

positive externalities to their community. Thus, I find suggestive evidence that interest

rate subsidies for college loans are detrimental to societal well-being as they push

students away from career paths which are socially beneficial, leading to a societal

loss of many positive externalities from these pro-social careers.
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Appendix: Extended Regressions
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Table 14: Naive Regression (Table 5) Full Results

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Loans -0.0160 -0.0118 0.00187 0.00958
(-0.70) (-0.68) (0.11) (0.50)

Need 0.00660∗ -0.00435 -0.00216 -0.000167
(1.72) (-1.59) (-0.76) (-0.06)

Year 0.00866 0.0171 0.0136 0.0233
(0.29) (0.66) (0.54) (0.82)

Female 0.715∗∗∗ -0.258 -0.454∗∗∗ 0.124
(3.30) (-1.56) (-2.74) (0.62)

Black -0.659∗∗ 0.400 0.253 -0.183
(-2.53) (1.54) (1.03) (-0.50)

Non-Black, Non-Hispanic -0.750∗∗∗ 0.106 -0.117 0.0924
(-3.05) (0.46) (-0.53) (0.31)

North Central region 0.0807 -0.295 -0.156 0.0301
(0.28) (-1.09) (-0.59) (0.08)

South region -0.169 -0.361 -0.322 -0.205
(-0.65) (-1.37) (-1.27) (-0.56)

West region -1.099∗∗∗ -0.147 -0.163 -0.137
(-2.78) (-0.52) (-0.58) (-0.33)

Constant -0.909∗∗ -0.856∗∗∗ -0.506 -1.804∗∗∗

(-2.57) (-2.59) (-1.58) (-3.39)

Observations 322 322 322 322
χ2 test all non-intercept coefficients equal zero 35.90 7.939 10.93 5.539

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Major type used as dependent variable in column title
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 15: Naive Regression Marginal Effects (Table 6) Full Results

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Loans -0.00276 -0.00294 0.000519 0.00106
(-0.71) (-0.68) (0.11) (0.50)

Need 0.00114∗ -0.00108 -0.000601 -0.0000185
(1.68) (-1.61) (-0.77) (-0.06)

Year 0.00149 0.00426 0.00379 0.00258
(0.29) (0.66) (0.54) (0.81)

Female 0.116∗∗∗ -0.0650 -0.129∗∗∗ 0.0135
(3.71) (-1.55) (-2.69) (0.62)

Black -0.147∗∗ 0.103 0.0772 -0.0171
(-2.40) (1.54) (1.03) (-0.49)

Non-Black, Non-Hispanic -0.161∗∗∗ 0.0236 -0.0311 0.0108
(-2.70) (0.47) (-0.52) (0.32)

North Central region 0.0178 -0.0804 -0.0474 0.00389
(0.28) (-1.05) (-0.58) (0.09)

South region -0.0333 -0.0957 -0.0923 -0.0222
(-0.63) (-1.30) (-1.22) (-0.53)

West region -0.133∗∗∗ -0.0426 -0.0494 -0.0156
(-2.73) (-0.51) (-0.58) (-0.32)

Observations 322 322 322 322
χ2 test all non-intercept coefficients equal zero

t statistics in parentheses

Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012

Standard errors clustered by mother

Dollar amounts recorded in thousands of year 2000 dollars

Major type used as dependent variable in column title
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 16: First Stage (Table 7) Full Results

(1) (2) (3)
Before policy After policy Triple difference

Need 0.0458∗ 0.112∗∗ 0.0596
(1.90) (2.02) (1.53)

(Need > 4500)=1 2.466 -2.786 1.972
(1.52) (-1.22) (1.10)

(Need > 4500)=1 × Need 0.0525 0.247 0.0254
(0.46) (1.51) (0.16)

Extra credit available -6.236
(-1.01)

(Need > 4500)=1 × Extra credit available -2.985
(-1.25)

Extra credit available × Need 0.00769
(0.17)

(Need > 4500)=1 × Extra credit available × Need 0.273
(1.34)

Year=2 -0.360
(-0.15)

Year=4 3.851∗∗

(2.25)

Year=6 2.560
(1.56)

Year=8 1.385
(0.74)

Year=10 7.931
(1.51)

Year=12 11.87
(1.35)

Fall Semester Interview=1 0.223
(0.25)

Black 1.833
(1.47)

Non-Black, Non-Hispanic 2.086∗

(1.73)

Female 1.076
(1.27)

North Central region 0.847
(0.52)

South region 0.769
(0.52)

West region -0.241
(-0.14)

Constant -0.128 1.881 -4.721∗∗

(-0.19) (1.57) (-2.05)

sigma 5.952∗∗∗ 7.523∗∗∗ 6.140∗∗∗

(13.11) (11.47) (8.26)

Observations 195 128 320

χ2 test all non-intercept coefficients equal zero 21.80 14.72

t statistics in parentheses
Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012
Standard errors clustered by mother
Dollar amounts recorded in thousands of year 2000 dollars
Loan, need, and credit in thousands of dollars
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

46



Honors Thesis Gideon Slocum Moore

Table 17: Major Selection (Table 9) Full Results

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Stage 2: Major
Loans -0.198∗∗ -0.173 -0.137 0.0235

(-2.33) (-1.45) (-0.91) (0.15)

Need 0.0115∗∗∗ 0.00297 0.00344 -0.000675
(3.25) (0.36) (0.45) (-0.09)

Year 0.0364 0.0365 0.0321 0.0212
(1.52) (1.38) (1.04) (0.56)

Female 0.500 -0.0926 -0.289 0.117
(1.26) (-0.34) (-0.79) (0.52)

Black -0.298 0.346 0.260 -0.188
(-0.60) (1.25) (1.15) (-0.51)

Non-Black, Non-Hispanic -0.259 0.223 0.0339 0.0801
(-0.42) (1.10) (0.12) (0.25)

North Central region -0.0279 -0.257 -0.168 0.0342
(-0.11) (-0.92) (-0.68) (0.09)

South region -0.172 -0.305 -0.302 -0.201
(-0.65) (-0.95) (-1.08) (-0.53)

West region -0.860 -0.293 -0.290 -0.121
(-1.25) (-1.15) (-1.06) (-0.25)

Constant -0.178 -0.300 -0.154 -1.827∗∗∗

(-0.25) (-0.44) (-0.29) (-3.08)

Stage 1: Fitted Tobit Value Instrument
Need 0.0198 0.0198 0.0198 0.0198

(0.63) (0.63) (0.63) (0.63)

Year 0.129 0.129 0.129 0.129
(1.18) (1.18) (1.18) (1.18)

Female 0.355 0.355 0.355 0.355
(0.59) (0.59) (0.59) (0.59)

Black -0.000402 -0.000402 -0.000403 -0.000401
(-0.00) (-0.00) (-0.00) (-0.00)

Non-Black, Non-Hispanic 0.535 0.535 0.535 0.535
(0.52) (0.52) (0.52) (0.52)

North Central region -0.355 -0.355 -0.355 -0.355
(-0.33) (-0.33) (-0.33) (-0.33)

South region -0.256 -0.256 -0.256 -0.256
(-0.26) (-0.26) (-0.26) (-0.26)

West region -0.899 -0.899 -0.899 -0.899
(-0.81) (-0.81) (-0.81) (-0.81)

Tobit Prediction of Loans 0.207 0.207 0.207 0.207
(0.65) (0.65) (0.65) (0.65)

Constant 2.049 2.049 2.049 2.049
(1.48) (1.48) (1.48) (1.48)

athrho
Constant 1.179 0.911 0.710 -0.0608

(0.87) (0.77) (0.68) (-0.09)

lnsigma
Constant 1.469∗∗∗ 1.469∗∗∗ 1.469∗∗∗ 1.469∗∗∗

(12.40) (12.40) (12.40) (12.40)

Observations 322 322 322 322

χ2 test all non-intercept coefficients equal zero 124.8 30.91 26.30 5.451

t statistics in parentheses
Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012
Standard errors clustered by mother
Dollar amounts recorded in thousands of year 2000 dollars
Major type used as dependent variable in column title
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 18: Major Selection Marginal Effects(Table 10) Full Results

(1) (2) (3) (4)
Public Service Finance Lucrative Humanities

Loans -0.0552 -0.0532 -0.0427 0.00261
(-1.18) (-1.10) (-0.77) (0.14)

Need 0.00319∗∗ 0.000915 0.00107 -0.0000752
(2.46) (0.33) (0.42) (-0.09)

Year 0.0102 0.0113 0.00997 0.00237
(1.08) (1.13) (0.91) (0.59)

Female 0.139∗∗ -0.0286 -0.0908 0.0129
(2.49) (-0.36) (-0.89) (0.54)

Black -0.0858 0.104 0.0822 -0.0180
(-0.71) (1.48) (1.19) (-0.48)

Non-Black, Non-Hispanic -0.0751 0.0653 0.0102 0.00944
(-0.48) (0.93) (0.11) (0.26)

North Central region -0.00850 -0.0830 -0.0555 0.00443
(-0.11) (-0.95) (-0.67) (0.09)

South region -0.0511 -0.0976 -0.0968 -0.0218
(-0.70) (-1.03) (-1.15) (-0.50)

West region -0.216∗∗∗ -0.0937 -0.0931 -0.0139
(-2.97) (-1.10) (-1.01) (-0.25)

Observations 322 322 322 322
χ2 test all non-intercept coefficients equal zero

t statistics in parentheses
Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012
Standard errors clustered by mother
Dollar amounts recorded in thousands of year 2000 dollars
Major type used as dependent variable in column title
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 19: Income (Table 12) Full Results

(1) (2) (3)
Income 2 years postgrad ≥ 25th Percentile ≥ 90th Percentile

Stage 2: Income
Loans -0.411 0.0971 -0.0203

(-0.39) (0.48) (-0.09)

Need -0.0907∗ -0.00785 -0.00604
(-1.95) (-1.26) (-0.69)

Year 0.160 -0.0231 -0.0112
(0.49) (-0.61) (-0.22)

Female -6.441∗∗∗ -0.0904 -0.509∗∗

(-3.07) (-0.56) (-2.22)

Black -5.863∗ -0.0495 -0.869∗∗

(-1.67) (-0.22) (-2.52)

Non-Black, Non-Hispanic -2.480 0.0634 -0.207
(-0.73) (0.18) (-0.59)

North Central region -3.665 0.197 -0.179
(-1.16) (0.80) (-0.62)

South region -2.998 -0.0114 -0.278
(-0.92) (-0.05) (-0.99)

West region -2.766 0.457∗ -0.441
(-0.75) (1.83) (-1.11)

Constant 27.19∗∗∗ 0.0553 -0.348
(4.99) (0.11) (-0.68)

Stage 1: Fitted Tobit Value Instrument
Need 0.0198 0.0198

(0.63) (0.63)

Year 0.129 0.129
(1.18) (1.18)

Female 0.355 0.355
(0.59) (0.59)

Black -0.000401 -0.000401
(-0.00) (-0.00)

Non-Black, Non-Hispanic 0.535 0.535
(0.52) (0.52)

North Central region -0.355 -0.355
(-0.33) (-0.33)

South region -0.256 -0.256
(-0.26) (-0.26)

West region -0.899 -0.899
(-0.81) (-0.81)

Tobit Prediction of Loans 0.207 0.207
(0.65) (0.65)

Constant 2.049 2.049
(1.48) (1.48)

athrho
Constant -0.514 0.0516

(-0.45) (0.05)

lnsigma
Constant 1.469∗∗∗ 1.469∗∗∗

(12.40) (12.40)

Observations 268 322 322

χ2 test all non-intercept coefficients equal zero 27.15 17.77 38.86

t statistics in parentheses
Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012
Standard errors clustered by mother
Dollar amounts recorded in thousands of year 2000 dollars
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 20: Income Marginal Effects (Table 13) Full Results

(1) (2)
≥ 25th Percentile ≥ 90th Percentile

Loans 0.0343 -0.00364
(0.49) (-0.09)

Need -0.00277 -0.00108
(-1.35) (-0.76)

Year -0.00815 -0.00201
(-0.63) (-0.23)

Female -0.0319 -0.0929∗∗

(-0.57) (-2.40)

Black -0.0177 -0.138∗∗

(-0.22) (-2.25)

Non-Black, Non-Hispanic 0.0224 -0.0463
(0.18) (-0.58)

North Central region 0.0708 -0.0374
(0.80) (-0.59)

South region -0.00421 -0.0554
(-0.05) (-0.91)

West region 0.158∗ -0.0810
(1.82) (-1.05)

Observations 322 322
χ2 test all non-intercept coefficients equal zero

t statistics in parentheses
Source: author’s calculations from NLSY79 CYA sample of college seniors 2000-2012
Standard errors clustered by mother
Dollar amounts recorded in thousands of year 2000 dollars
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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