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Merit Aid, Sorting, and Institutional Access

The puzzle: merit aid and income

What the literature says
Dynarski (2000): Georgia’s HOPE
widened the attendance gap between
higher- and lower-income students
71-study review (Herbaut & Geven
2020): merit grants rarely improve
access, often increase inequality
Standard view: broad merit ⇒ regressive

What we find for Tennessee
TN HOPE (GPA 3.0 or ACT 21):
bottom-quintile share at TN publics rose
by 1.50 pp (∼11% relative)
Monotonic shift across Q1–Q5

Progressive, not regressive

Question: Why does Tennessee differ? And what does the difference teach us
about program design?
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Data and design

Data
Chetty Mobility Report Cards:
tax-linked Q1–Q5 shares at every US
college, by cohort
BEA county per-capita income (baseline
control)
NLSY97: simulated HOPE eligibility
Aggregate data — college × cohort, not
individual-level. Mechanism inferred
from heterogeneity.

TWFE DiD
Yit = βDit + γXi + αi + δt + εit

19 balanced TN publics; 25 non-merit
control clusters (MA excluded for 2004
Adams)
College + cohort FE, BEA baseline,
state-clustered SEs
Drop cohorts 1980–82; t∗ = 1987
N = 4,333; 26 clusters

Pre-trend F = 1.23 (p = 0.32) — does not reject parallel trends.
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Event study: Q1 share

Yit =
∑

k ̸=−1
βk · 1[TNi ] · 1[t − 1987 = k] + γXi + αi + δt + εit
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Spec 8 anchor; 95% CIs (k=-1 reference)
Event study: bottom-quintile share

What you see
Pre-trend coefficients
(k = −4, −3, −2) cluster at zero
Sharp jump at k = 0 (cohort 1987
— first full-HOPE cohort)
Post-treatment growth through
k = +4

Why k = −1 is reference Cohort
1986 is the announcement year; omitted.
Setting t∗ = 1986 alone gives near-zero
(§robustness).
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Headline: monotonic quintile gradient

Quintile ATTs (TN publics)
Outcome ATT

Q1 share +0.0150∗∗∗

Q2 share +0.0067∗∗∗

Q3 share +0.0022
Q4 share −0.0076∗∗∗

Q5 share −0.0164∗∗∗

N = 4,333; 26 clusters

SE 0.0031 on Q1. ∗∗∗p < 0.01.

***

***

***

***

-.
02

-.
01

0
.0

1
.0

2
D

iD
 C

oe
ff

ic
ie

nt
 (

Sp
ec

 8
)

Q1 Q2 Q3 Q4 Q5
Parental Income Quintile

Spec 8 anchor; 95% CIs; *** p<.01, ** p<.05, * p<.10
Monotonic quintile gradient

What 1.50 pp means: Q1 share rose from ∼13% to ∼14.5% — an ∼11% relative increase. Scaled to 19
balanced TN publics × 5 post-HOPE cohorts, the coefficient corresponds to ∼2,500 additional Q1 enrollments
relative to the non-merit counterfactual. Q1 and Q5 endpoints both significant at 1%; pre-trend test passes.
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Where the gain concentrates: tier heterogeneity
.0

05
.0

1
.0

15
.0

2
.0

25
Q

1 
A
T

T
 (

Sp
ec

 8
)

Two-year Four-year
College tier

Tier heterogeneity: Q1 share at TN publics Q1 ATT by tier
Two-year publics: +0.0175∗∗∗

Four-year publics: +0.0090∗∗∗

∼2× larger at community colleges

What’s different about the tiers
Community colleges have open
admission — cost is the primary barrier
to attendance
Four-year publics also apply admissions
filters
Q5 students are largely absent at CCs
— the CC gain is hard to reconcile with
a Q5-exit story

The compositional gain concentrates at the tier where admission is open. Consistent with a cost-driven
mechanism; does not identify individual student decisions (aggregate data).
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Private-sector comparison
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*** p<.01, ** p<.05, * p<.10
Sectoral comparison: TN publics vs TN privates TN privates (TWFE DiD)

Outcome ATT

Q1 share −0.0053∗∗∗

Q5 share +0.0003 (NS)

Reading
No mirror shift at privates ⇒ public
gain is not a TN-wide trend
Small Q1 decline at privates (opposite
sign)
HOPE (∼$3–4k) ≈ public tuition;
small vs. private (∼$20k+)

Compositional shift is specific to the public sector. Consistent with relative-price reallocation.
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Cross-state evidence: design predicts direction
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**
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***

SD

WV

NV

SC

TN

MA

-.02 -.01 0 .01 .02
Q1 ATT (Spec-8-equivalent)

Each state under its own Spec 8-equivalent rules; *** p<.01, ** p<.05, * p<.10
Cross-state evidence: Q1 share at publics Four design parameters

Threshold strictness
Award structure (first- vs last-$)
Award magnitude
Capacity response

NV and WV: predicted nulls
NV: $960 award too small to move
behavior
WV: enrollment contraction
confounds the denominator
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Robustness: the Q1 result survives

Test Q1 ATT

Baseline +0.0150∗∗∗

LW detrending +0.0132∗∗∗

Rambachan–Roth M∗ > 2

Triple-difference +0.0203∗∗∗ 0.110

0.120

0.130

0.140

Bo
tt

om
-Q

ui
nt

ile
 S

ha
re

 (
pa

r_
q1

)

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Birth Cohort

Tennessee Synthetic Tennessee

Synthetic TN from 22 non-merit donor states, matching on 1981-1986.
Pre-treatment RMSPE: 0.0002.
Post-treatment gap at 1991: 0.0245.

Public Colleges, Enrollment-Weighted
Actual vs. Synthetic Tennessee

Synthetic control (Abadie 2010):
post-1987 gap ∼+2.45 pp at cohort
1991.

0.02 0.01 0.00 0.01 0.02
Placebo ATT

0

1

2

3

4

5

N
um

be
r 

of
 S

ta
te

s

Permutation Test: Bottom-Quintile Share

  Tennessee

Tennessee = 0.0154. Rank: 1 of 26 (permutation p = 0.038).

Permutation test: TN’s ATT
(+0.0154) ranks 1 of 26 (p = 0.038).
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Takeaway: design determines direction

Four design levers
Threshold strictness
Award structure (first- vs. last-$)
Award magnitude
Capacity response

Reframe
“Merit aid is regressive” is too coarse
Outcome depends on parameter
configuration, not program existence
Georgia and Tennessee: same framework,
different design parameters
Cross-state: sign of effect tracks design
across six state programs

• Economic Scholars Program • April 17, 2026 10 / 1



Merit Aid, Sorting, and Institutional Access

Limitations

What this paper can’t do
Single treated state (cross-state evidence partly mitigates)
Aggregate data — compositional shift identified at institution level, not individual decisions
College-county vs. student-county BEA (FSRDC would close)
National quintile cutoffs (state-specific would be a useful check)
Middle quintiles (Q2–Q4) corroborative, not independently identified
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Ongoing work: structural model

Framework
Random-utility college-choice model
Eligibility threshold τ as a discrete
switch
Joint income–ability distribution, corr ρ

What it enables
Compositional gradient derived from
microfoundations
Counterfactuals on design (τ , S,
structure)
Calibration underway (NLSY97
microdata)

Vij = α ln
(
yi + S · 1[ai ≥ τ ] − Cj

)
+ h(ai , θj) + εij

y = parental income, S = HOPE award, a = achievement, τ = threshold, Cj = tuition at j, θj = institution
quality. Logit ε.
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Next steps and thanks

Next steps
State-specific income quintiles (Census /
ACS)
IPEDS tuition validation across programs
Origin-county FSRDC design
Downstream labor-market outcomes

Thank you.

Questions?

Tyler Sotomayor
trs2169@columbia.edu

Gabriel Uceda-Sosa
gu2145@columbia.edu
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Backup: specification menu

Spec Label Panel Drop 80–82 BEA t∗ Q1 ATT

1 Full, time-varying BEA Full No Time-var 1987 +0.0171
2 Baseline BEA, full Full No Baseline 1987 +0.0162
3 No BEA, full Full No None 1987 +0.0185
4 Balanced, no BEA Bal. Yes None 1987 +0.0172
5 Balanced, no drop Bal. No Baseline 1987 +0.0166
8 Cleanest (chosen) Bal. Yes Baseline 1987 +0.0150
10 Cleanest, no BEA Bal. Yes None 1987 +0.0145
12 Cleanest t∗=1986 Bal. Yes Baseline 1986 +0.0127

All 12 specs (excluding unreliable 4-cluster bordering-state designs): Q1 ATT in
[+0.013, +0.019]. Result is not sensitive to any single choice.
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Backup: NLSY97 simulated HOPE eligibility
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Female Male

Eligible if GPA >= 3.0 OR ACT >= 21; 95% CIs
NLSY97 simulated eligibility by quintile and gender Microfoundation for the threshold

story

Eligibility rises from ∼32% at Q1
to ∼60% at Q5

Female eligibility exceeds male at
every quintile

Gender gap largest at the
low-income margin (∼10 pp)

Applies HOPE’s rule to NLSY97
national achievement distribution
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Backup: Lee–Wooldridge detrending
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Panel B: headcount

*** p<.01, ** p<.05, * p<.10

Lee-Wooldridge: original vs detrended

Unit-specific detrending

Fits college-specific linear pre-trend
on cohorts 1983–1986

Subtracts, re-estimates DiD

Q1: +0.0150 → +0.0132 (12%
attenuation, still p < 0.001)

Count: +95 → +98 (unchanged)

Q5: attenuates ∼half but still
p < 0.001
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Backup: Tier heterogeneity
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Tier heterogeneity: Q1 share at TN publics

Two-year publics (Q1 ATT = +0.0175)
dominate four-year publics (+0.0090).
Consistent with the threshold mechanism:
marginal-eligibility students cluster at
community colleges, where a relaxation of
financial constraints pulls in new entrants
rather than changing who pays.

• Economic Scholars Program • April 17, 2026 4 / 0



Merit Aid, Sorting, and Institutional Access

Backup: Rambachan–Roth sensitivity
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Lower bound > 0 through M = 2  ⇒  M* > 2.0
Panel A: relative magnitude (ΔRM)
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Breakdown M* ≈ 0.011 (about 1.1 pp per period)
Panel B: smoothness (ΔSD)

Rambachan-Roth robust confidence intervals

Panel A: relative-magnitude breakdown M∗ > 2.0. Panel B: smoothness breakdown M∗ ≈ 0.011 (∼1.1 pp
per-period curvature).
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