Online Appendix:
Opportunity Unraveled: Private Information and the
Missing Markets for Financing Human Capital

Daniel Herbst and Nathaniel Hendren™

tHerbst: University of Arizona, 1130 E Helen St, Tucson, AZ 85721, dherbst@arizona.edu. Hendren: Mas-
sachusetts Institute of Technology, 77 Massachusetts Avenue, Cambridge, MA 02139, nhendren@mit.edu.

1


dherbst@arizona.edu
nhendren@mit.edu

Appendix A Additional Figures and Tables

Figure Al: Private Information about Future Salary: Alternative Trimming Spec-
ifications
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Note: This figure plots estimates from an OLS regression of log realized salary against log expected salary plus
academic and institution characteristics (corresponding to Panel A, column 3 of Table 3) under alternative trimming
specifications for the expected salary elicitation. The vertical axis measures the magnitude of estimated coe Lciehts
under each of the trimming criteria listed along the horizontal axis. “Main Estimate” plots the regression coe [cieht
corresponding to our main analysis sample, which excludes salary elicitations that fall below the bottom 1% ($9;000)
or above the top 1% ($120;000) of realized 2017 salaries for full-time workers. “No Trimming” plots estimates for
the untrimmed sample. “Top & Bottom X% excludes elicitations that fall below the bottom X% ($9;000) or above
the top X% ($120;000) for each X equal to integers between 2 and 5. Dots denote point estimates and vertical lines
denote 95% confidence intervals.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary
Students (BPS) study, authors’ calculations.



Figure A2: Log ACS Average Earnings Among 35- to 45-year-olds by Log Expected
Salary
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Note: This figure reports a binned scatter plot of respondents’ log expected salary elicitations against the log mean
realized earnings among 35- to 45-year-olds in the American Communities Survey (ACS) employed in their expected
occupation. Dotted lines denote linear OLS predictions.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary
Students (BPS) study, authors’ calculations.



Figure A3: Estimates of Belief Distributions
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Note: This figure plots the distributions of privately believed future outcomes, conditional on observables listed in
academic and institution categories defined in Appendix Table Al. Solid lines plot estimated densities of rational
beliefs, E[Y ] ;X = x], where X = x denotes the population with observable characteristics such that E[Y jX = x] =
E[Y]. Dotted lines plot estimated densities of potentially biased beliefs, Es [Y j ;)X = x], which can only be estimated
for earnings and completion outcomes. Panel A plots earnings beliefs, Panel B plots beliefs about college completion,
Panel C plots employment beliefs, and Panel D plots beliefs about avoiding any default on existing student loans.
The shaded region presents 95% confidence intervals constructed via bootstrap resampling.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary
Students (BPS) study, authors’ calculations.
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Figure A4: Market Unraveling for High-Potential Students: AV and WTA curves for the Top Quartile of
E[Y jX]

MV(8) EdY
- - sLY18lwga
WTA(6) 1 ﬁ}?\)/(e)

60K 60K

50K 50K

40K 40K
e e
g g
g g

30K 30K

AV(9) AV(6)

20K 20K

10K 10K

oK oK

0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
Fraction of Market Enrolled, 6 Fraction of Market Enrolled, 6
(A) Rational Beliefs (B) Biased Beliefs

Note: This figure plots willingness-to-accept and value curves for the earnings-equity market for the subsample of individual in the top quartile of
publicly predicted income, E[yjX]. We plot each curve against the fraction taking up the contract, , on the horizontal axis. The solid blue line plots
the marginal value curve, MV (). The green line presents the average value curve, AV ( ). The red line presents the willingness-to-accept curve,
WTA( ). Panel A plots the rational belief specification, in which MV () corresponds to unbiased beliefs of future salary. Panel B plots the biased
beliefs specification, in which quantiles of subjective salary expectations, Es[yj ], is given by the dashed blue line. Results are conditional on academic
and insitution categories of public information, as defined in Appendix Table Al. The shaded region presents 95% confidence intervals constructed via
bootstrap resampling. The p-value for the test that there exists a such that WTA( ) > AV ( ) is p < :001 under rational beliefs and p =0:12 under
biased beliefs. Following Hendren (2013), we restrict this test to the region > 0:2 to prevent bias from extreme quantile estimation issues near = 0.
Note that this test of unraveling condition (7) accounts for correlated sampling error between the WTA () and AV ( ) curves.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary Students (BPS) study, authors’
calculations.



Figure A5: Market Unraveling Under Biased Beliefs for Completion Contingent
Loans
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Note: This figure plots the willingness-to-accept and value curves for the state-contingent debt market with repayment
only if the borrower graduates, allowing for potentially biased beliefs, Es[Y ] ] & E[Y ] ]. We plot each curve against
the fraction taking up the contract, , on the horizontal axis. The blue line plots the marginal value curve, MV ( ).
The green line presents the average value curve, AV ( ). The red line presents the willingness-to-accept curve,
WTA (). Results are conditional on academic category of public information, as defined in Appendix Table Al.
The shaded region presents 95% confidence intervals constructed via bootstrap resampling. The p-value for the test
that there exists a such that WTA( ) > AV ( ) is p <:001. Following Hendren (2013), we restrict this test to the
region > 0:2 to prevent bias from extreme quantile estimation issues near = 0. Note that this test of unraveling
condition (7) accounts for correlated sampling error between the WTA ( ) and AV ( ) curves.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary
Students (BPS) study, authors’ calculations.



Figure A6: Market Unraveling under Alternative Discharge Criteria

08 0.8
MV(0)
0.6 WTA(( 0.6
MV(6)
) i WTA(6)
3 o4 3 0.4
AV(0
AV(8) ®)
02 0.2
0.0 0.0
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
Fraction of Market Enrolled, 6 Fraction of Market Enrolled, 6
(A) No Delinquencies (B) No Delinquencies or Forbearances

Note: This figure plots willingness-to-accept and value curves for loan contracts that are discharged under alternative criteria for financial distress. We
plot each curve against the fraction of the market insured, , on the horizontal axis. The blue line plots the marginal value curve, MV ( ). The green
line presents the average value curve, AV ( ). The red line presents the willingness-to-accept curve, WTA ( ). Panel A presents the results for debt
that is discharged if the borrower falls delinquent on traditional student loans, and Panel B presents results for debt that is discharged if the borrower
falls delinquent or initiates a forbearance on traditional student loans. Results are conditional on academic and institutional characteristics, as defined
in Appendix Table Al. The shaded region presents 95% confidence intervals constructed via bootstrap resampling.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary Students (BPS) study, authors’
calculations.



Figure A7: AV and WTA Curves Under Alternative WTA Specifications
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Note: This figure plots alternative specifications for the willingness-to-accept curve, WTA (), for di[erknt values
of the coe [cieht of relative risk aversion, , and assumptions about the dilerence between the interest rate faced
by financiers and the implicit interest rate rationalizing the Euler equation of college-goers ( R). We plot each
curve against the fraction taking up the contract, , on the horizontal axis. For reference, the green line presents
the average value curve, AV (), from the baseline specification. The solid red line presents the willingness-to-accept
curve, WTA (), from the baseline specification. The three dashed red lines present alternative specifications for
WTA()using =1and =3, and an alternative specification assuming college-goers face a 10pp higher implicit
interest rate than financiers, R = 0:10.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary
Students (BPS) study, authors’ calculations.



Figure A8: AV and WTA Curves Under Preference Heterogeneity
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Note: This figure compares average value and willingness-to-accept under alternative specifications that allow for
heterogeneity in risk aversion, . The red line presents the quantiles of the willingness to accept from the baseline
specification. The solid, dotted, and dashed green lines present average value curves, AV ( ), under each alternative
specification. The AV () curves uses equation (5) as the average value of Y for those who have a lower willingness
to accept than the plotted value of the willingness to accept curve. For ease of comparison, the figure holds the levels
of the WTA () curve fixed from the baseline specification when computing the AV curve. This allows the figure
to illustrate the no trade condition relative to a single standardized WT A ( ) curve, but the fraction of the market
taking up the contract di[erk slightly from across specifications. For ease of interpretation, the horizontal axis is
scaled to quantiles of WTA under our baseline ( = 2) specification rather than the quantiles of the WTA under
preference heterogeneity. This scaling allows us to express the impact of preference heterogeneity solely through the
change in the shape of the AV curve.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary
Students (BPS) study, authors’ calculations. 9
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Figure A9: AV and WTA Curves Relaxing IV Assumptions and Using Calibrated
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Note: This figure plots willingness-to-accept and value curves for the earnings-equity and completion-contingent loan markets under di Lerent calibrations
of andb. Curves are defined as in Figure 4. Results are conditional on academic and insitution categories of public information, as defined in Appendix
Table Al. The shaded region presents 95% confidence intervals constructed via bootstrap resampling.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary Students (BPS) study, authors’

calculations.



Figure A10:
Interviews
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Note: This figure plots binned scatter plots of log realized salary against the log of elicited salary expectations
separately by questionnaire wording. Panel A plots the realization-elicitation relationship for a 10% subsample of
respondents who received an “abbreviated interview,” in which the salary elicitation question was worded as “What do
you expect your salary to be once you finish your education?” Panel B plots the same relationship for the remaining
90% of respondents of the standard interview, in which the salary elicitation was worded as in Appendix D: “We have
some questions about the range of salary you expect to make once you begin working a [EXPECTED OCCUPATION]
job. What is...your expected yearly salary?”
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Figure A11: AV and WTA Curves for Earnings-Equity Market using Composite Salary Elicitation
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Note: This figure plots willingness-to-accept and value curves for the earnings-equity market using the composite elicitation defined in Equation 20.
We plot each curve against the fraction taking up the contract, , on the horizontal axis. The solid blue line plots the marginal value curve, MV ().
The green line presents the average value curve, AV ( ). The red line presents the willingness-to-accept curve, WTA ( ). Panel A plots the rational
belief specification, in which MV () corresponds to unbiased beliefs of future salary. Panel B plots the biased beliefs specification, in which quantiles
of subjective salary expectations, Es[yj 1, is given by the dashed blue line. Results are conditional on academic and insitution categories of public
information, as defined in Appendix Table Al. The shaded region presents 95% confidence intervals constructed via bootstrap resampling.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary Students (BPS) study, authors’
calculations.



Figure A12: AV and WTA Curves for Earnings-Equity Market by Gender
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Note: This figure plots willingness-to-accept and value curves for the earnings-equity market separately for men and
women. We plot each curve against the fraction taking up the contract, , on the horizontal axis. The solid blue
line plots the marginal value curve, MV (). The green line presents the average value curve, AV ( ). The red line
presents the willingness-to-accept curve, WTA ( ). Panel A plots the rational belief specification, in which MV ()
corresponds to unbiased beliefs of future salary. Panel B plots the biased beliefs specification, in which quantiles
of subjective salary expectations, Esl[yj ], is given by the dashed blue line. Results are conditional on academic
and insitution categories of public information, as defined in Appendix Table Al. The shaded region presents 95%
confidence intervals constructed via bootstrap resampling.

Source: U.S. Department of Education, National Center for Education Statistics, 2012/17 Beginning Postsecondary
Students (BPS) study, authors’ calculations.
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