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The Paper: Main Theme

• Fact: College dropout risk in the U.S. is huge:1

• Overall dropout rate for undergraduate college students is ca. 40%.

• 30% of college freshmen drop out before their sophomore year.

• Question: Are student loans with income-contingent repayment
(ICL) a good idea because they provide insurance against this risk?

• Answer (I think): Not as much as one might think because

• Progressive income taxes already provide insurance

• Reduction in college completion might increase college wage
premium in general equilibrium (Stiglitz (1982) effect)

• This paper: uses theory and quantification to answer this
important policy question.

1See educationdata.org
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Paper in a Nutshell I: Basics
• Continuum of ex ante identical households that all attend college.

Effort e with cost v(e) increases prob. p(e) of college completion.
• Borrow tuition ϕ at interest rate r. Uninsurable consumption risk

cU = wU − (1 + r)ϕ w.p. 1− p(e)
cS = wS − (1 + r)ϕ w.p. p(e)

• Imperfect substitutability of skills in aggregate labor H
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ρ: elasticity of substitution between skilled and unskilled labor
• Equilibrium in labor market
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• Increase in effort e reduces skill premium wS/wU , thus cS/cU .
• Pecuniary externality! Quantitative importance depends on ρ
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Paper in a Nutshell II: What are the Inefficiencies?

• Three theoretical points (that then call for quantification):
1 Key market failure: missing insurance against drop-out risk.

• Equilibrium e determined by

v′(e)

p′(e)
= u(cS)− u(cU )

• More consumption insurance ⇒ u(cS)− u(cU ) ⇓, thus e ⇓
⇒ Traditional trade-off between insurance and incentives.

• If ρ→∞, e is constrained-efficient (in sense of Davila et al. 2012)

2 Many implementations of optimal consumption insurance: ICL’s,
progressive taxes, tagging of the educated...Might not need ICL’s.

3 GE effects (ρ <∞) might weaken case for ICL’s: too much
insurance could be problematic: e ⇓, skill premium wS/wU ⇑

• Quantification in OLG GE model with progressive taxes.

• Main policy result: welfare gains from ICL’s are small.
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Comments I: Connection between Theory/Quantificaton

• Conceptual: choose between

• Characterization of constrained efficient allocation (theory)

• Counterfactual policy evaluation (quantitative model)

• Quantification 1: show the incentive effect of ICL’s on e

• Quantification 2: show importance of GE wage effect (set ρ =∞)

• Other GE effects (e.g. endogenous r) seem less important

Statistic Status-quo ICL

Welfare and inequality
Average cons.-eq. welfare gain +0.06%

Average cons.-eq. welfare gain for HS +0.45%
Average cons.-eq. welfare gain for CD +0.51%
Average cons.-eq. welfare gain for CG +0.38%

Consumption inequality (Gini) 28.1% 27.8%
Post-tax income inequality (Gini) 33.7% 33.6%

Education sector

Share of college enrollees 74.9% 74.9%
Share of college graduates 32.9% 33.9%

Skill premium 90.9% 85.5%
Mean ability of enrollees 0.049 0.049

Borrower fraction among enrollees 70% 78%
Average borrowing amount $18,101 $20,838

Mean initial assets $9,381 $8,739
Mean initial assets of enrollees $9,993 $9,286
Ratio of forgiven debt to GDP 0.00% 0.14%

Budget-balancing labor income tax rate 37.0% 37.2%

Production sector

Aggregate output 0.165 0.164
Aggregate capital 0.109 0.108

Interest rate r 5.8% 5.9%
Wage rates wS, wU 0.341, 0.217 0.335, 0.218

Table 5: Aggregate statistics of economies without and with ICLs

Note: ”Average cons.-eq. welfare gain” is computed before enrollment decisions are made; the ”Average
cons.-eq. welfare gain for e” is computed at the beginning of period 2, after the education decisions
are made and graduation shocks are realized. The former metric is computed including the changes in
the composition of agents across states, while the latter controls for compositional changes by fixing the
masses of agents at the pre-reform level.
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Comments II: Transition and Welfare

• Ex-ante welfare gains of ICL’s small. But analysis based on steady
state comparison.

• Ignoring transitional dynamics can be misleading:
• Steady state analysis tends to favor policies that lead to larger

capital stock (since it ignores cost of building it up).
• Transition in relative wages due to educational reform can take a

long time: new flow of students small share of overall labor market.

• Does it matter here?
• ICL reform reduces capital. Can be eaten along transition. This

positive effect of ICL reform is ignored. But: reduction in K < 1%.
• Change in skill premium induced by ICL reform sizeable (5.5pp).

Substantial delay along transition. See Krueger and Ludwig (2013).

• Upshot: I’d compromise some parts of GE (but not the
endogenous wS/wU part) in favor of transition analysis.

• Additional mechanism: ICL reform might lead to better career
choices (see e.g. Folch and Mazzone, 2020, Luo and Mongey, 2020).
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Comments II: Transition and Welfare

We make several observations. First, and not surprisingly, lower-ability households go to college for a smaller range of
initial assets than do high ability households. Second, as discussed above, a higher non-college wage reduces the incidence
of attending college. Finally and perhaps most interestingly, the effects of initial wealth on the college decision are non-
monotone. For households at the low end of the wealth distribution (and with sufficiently low e) the borrowing constraint is
important. Although the government subsidizes college (in the status quo it covers a 38.8% share of the costs) and although
households can borrow 75% of the remaining resource costs, at zero or close to zero wealth a household might still not be
able to afford college. That is, either it is impossible for these households to maintain positive consumption even by working
full time while attending college, or the resulting very low level of consumption and/or leisure makes such a choice sub-
optimal. As parental transfers b increase the borrowing constraint is relaxed and even the less able households decide to go
to college. Finally, sufficiently wealthy households that expect to derive a dominant share of their lifetime income from
capital income find it suboptimal to invest in college and bear the time and resource cost in exchange for larger labor
earnings after college. Note, however, that although this last result follows from the logic of our model, it is not important
quantitatively since the stationary asset transfer distribution puts essentially no mass on initial assets bZ5.

6.2. Analysis of optimal policy transitions

We now document our main optimal policy results, proceeding in three steps. First, in the next subsection, we sum-
marize the optimal fiscal constitution for our benchmark economy when both transitional dynamics and general equili-
brium relative wage effects are taken into account in the analysis. Then, in the following two subsections, we aim at pro-
viding intuition for the results by first analyzing the optimal steady state policy in the absence of relative wage movements
(Section 6.2.2), and then documenting the quantitative importance of transitional dynamics in Section 6.2.3.

6.2.1. The optimal policies
Table 3 displays the optimal policy combinations, both for maximizing steady state and transitional welfare.39 In addi-

tion, the table provides summary measures of aggregate economic activity40 and inequality statistics for the initial steady
state with status quo policy (column 2), and the final state of the optimal policy induced transition (column 3). Column
4 shows the change in these variables between the initial and the final steady state.41 Finally, columns 5 and 6 do the same,
but for the optimal steady state policy that ignores transitional dynamics and hence transitional welfare.42

The first five rows of Table 3 display the fiscal constitution in the economy, both in the initial steady state and in the social
optimum. Recall that τl is the marginal labor income tax rate, θ is the public subsidy rate, Z ¼ dY

N is the size of the labor income tax
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Fig. 5. Wages of college and non-college households: imperfect substitutes. Note: This figure plots the transition paths of (average) wages for college-
educated and unskilled workers against time. The elasticity of substitution between unskilled and skilled labor is 1.4 (ρ¼0.285).

39 In order to meaningfully compare the optimal steady state policies and the optimal transition policies we adopt the same type of welfare criterion
when maximizing steady state welfare as when maximizing transitional welfare: the integral of lifetime utilities, weighted by the cross-sectional dis-
tribution of state variables in the initial steady state. In contrast to maximizing expected utility of a newborn household (as often done in the literature, see
e.g. Conesa et al., 2009), this welfare measure places positive weight on older households even in the steady state.

40 All variables are denoted in per capita terms.
41 For variables that are already in % units we report the percentage point changes. For the Gini coefficients we simply report the point changes.
42 When characterizing optimal steady state policies we hold constant the government debt to GDP ratio at its initial steady state level.

D. Krueger, A. Ludwig / Journal of Monetary Economics 77 (2016) 72–9890

• Wages of skilled, unskilled in reponse to education subsidy reform
(towards free public education), from Krueger and Ludwig (2013)
⇒ education-induced transitions take long.
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Comments III: Bigger Picture

• If the main problem with college choice is that dropout risk leaves
the unlucky with lots of college debt and low post-dropout wages
to pay it, then ...

• Might want to tackle the root cause of the problem and ...

• Offer free tertiary education.

• Authors have a great quantitative laboratory to evaluate this
conjecture.
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Conclusions

• Very Intriguing Paper!

• Tractable Theory

• Careful Quantitative Analysis

• Important Policy Analysis

Dirk Krueger (Penn,NBER,CEPR) Income-Contingent Student Loans October 2020 9 / 10



THANK YOU
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