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Introduction

Does money matter in schools?

» Consequential: K-12 is 4 percent of GDP, 5 percent of employment, 18 percent of
state and local government spending

» Debated since 1960s: Coleman (1968), Burtless (1996), Hanushek (2003, 2006),
Hanushek and Handel (2023), Jackson and Mackevicious (2024)

» Older work: causality is a challenge and biases are unsigned (e.g. family location
choice and private investment, versus need-based funding)

» Newer work: causality is addressed but challenges remain including power, sample
size, spillovers, external validity
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Introduction

Does money matter in schools?
» Policy venue: state courts and legislatures

» Policy alternatives: redistribution (“equity” ) or aggregate spending (“adequacy”)
» Policy evidence: redistribution
» |afortune, Rothstein, and Schanzenbach (2018): redistribution and test scores
» Jackson, Johnson, and Persico (2016), Jackson and Johnson (2019), Rothstein and
Schanzenbach (2022): redistribution and adult earnings
> Biasi (2023): redistribution and IGM
» Redistribution appears to improve the relative standing of targeted populations, but
not obvious that it is efficient

Today: evidence on aggregate spending. . .



Research questions

Three substantive cost-benefit questions:

1. When states spend more on K-12, do students earn more as adults?
2. If students earn more, do benefits outweigh costs?

3. If benefits outweigh costs, do they come soon enough that the investment can be
financed at a gain?
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This paper: Goal and practical contributions

Dollar-for-dollar, age-by-age, precise IV estimates of spending impact on earnings

X: Historical data on school spending

» Digitized annual data 1950-2020 (71 years) at the state-by-year-level
» Cumulative spending for cohorts born 1944-2002, and graduating 1962-2020

Y: Administrative data for students’ adult outcomes

» Full-population tax records from IRS for 1999-2021
» Earnings. Also: employers and unemployment; tuition, grants, loans; mortgage,
family formation, migration

Z: Strong instruments for school spending

» Exogeneity: State-by-cohort timing of court-ordered school finance reforms
» Relevance: LASSO to avoid ‘weak’ court orders



This paper: Strengths

Estimates directly address the substantive cost-benefit questions (aggregate benefit,
break-even, rate of return)

» Dollar-for-dollar: no assumptions on cost and benefit distribution, or weighting
» Age-by-age: no assumptions on benefit timing

» Precise: std. error 3-4 cents
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This paper: Reminders

Estimates address only the substantive cost-benefit questions: we weigh policy costs
against benefits of court-ordered reforms

» not all benefits that matter are observed

» not all beneficiaries that matter are observed
> money may do more if targeted differently
| 2

money may be targeted for equity, not efficiency: policy may harm some to help
others (important not to conflate benefit-for-treated with harm-for-control)

TAKEAWAY: results DO NOT show money can't or doesn’t ever matter; results DO
show that as-spent, in aggregate, court-ordered K-12 spending did not pay for itself



School

Cumu. Current Exp. Per-ADA

spending

ps A 73 "z o o Lois o 3 S o
anncon
200000- /\/ / /
o
A 3 T T W 3 "y ) oy W wE
—
o
I} i o s wr e D I3 I} N )
—
o
W w on oK o 2 AT ES = ™ T
o
" T WA ] W Wy
"z 0 10 o o o 20 10 ok zio0 20 1%k tien 2 k0 19e e 7 20 19 )

Graphs by Postal state abbreviation codes

Graduation Year




School spending, state and year FE removed

Cumu. Current Exp. Per-ADA

1060 10e0 2000 " 2020

1060 T 10e0 " 2000 " 2020

1060 " 10e0 " 2000 2020

1060 T 10e0 2000 2020

Graphs by Postal state abbreviation codes

1060 T 10e0 ' 2000 2020 1960 " 1980 ' 2000 " 2020

1060 T 1de0 " 2000 " 2020

Graduation Year

Residuals ‘

g3 A = wz o o o o oe iy 1)
I I o [ I TS 7 v ) o e
g ] o s s o o e T o )
W i o o o i AT £ = i i




|dentification strategy: court orders and school finance reforms

Court orders:
» Families or school districts sue for funding under state constitution
» State judges order legislature and governor to change and fund formula (or don't)

» Legislature and governor comply (or don't)



Identification
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Standard event selection

Satisfying the IV relevance assumption: When there are many orders

» Liscow's (2018) approach at the state-by-year level: selection of the “biggest”
reform event in each state using Bai's (1997) test for structural breaks; following
Lafortune, Rothstein, and Schanzenbach (2018), who caveat that. ..

» .. .if “each court order...was ineffective. . .our method will nevertheless pick one”



Standard event selection: Arizona (1/7 candidate events)
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Standard event selection: Texas (1/10 candidate events)
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Standard event selection: New Jersey (1/21 candidate events)
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Our event selection

Satisfying the IV relevance assumption: When strongest is not strong

» Our approach at the state-by-cohort level: selection of the "big enough” reform
events in each state using LASSO to both exclude irrelevant events and include
multiple events where relevant

> 1V properties established in Belloni, Chen, Chernozhukov, and Hansen (2012)
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Our event selection: Texas (0/10 candidate events)
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Our event selection: New Jersey (3/21 candidate events)
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Our event selection: 50 states and DC (30/285 candidate events)
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FE-IV specification: first stage, selected court orders and spending

First stage (event study)
Esg :Z’Vk Z 1[g+k: tr]
k reRs

+ ps + pg
+ng

Esg: spending in state s, graduation
cohort g

t,: year of reform r € Rs, the set of
selected court orders in state s

~vk: average effect of any given reform
at lag k from the year of reform

s, [tg: state and cohort fixed effects

Vs: time-varying error



First stage: event study
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First stage: event study (excluded instrument lags)
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FE-IV specification: second stage, spending and adult outcomes

Second stage (by age)

Yisga = BaEsg
+ > B Y lg+k=t]
k%K{V reRs
+ Qisa + Qga

+ €isga

Yisga: outcome for individual i, in state
s and graduation cohort g, at age a

Ba: average effect of spending on
outcome at age a

Kv: set of excluded instrument lags
—-8< k<17

Bka: average effect of control lags
k ¢ Ky, on outcome at age a

Qisa, Oga: state and cohort fixed effects

€jsga: time-varying error



Results: K-12 spending raises higher-education attainment (ACS, 1:100)
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Results: K-12 spending raises higher-education attainment (ACS, 1:100)
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> No effect
» College degree +

» 1.0 percent per $10,000
» Graduate degree +

> 0.8 percent per $10,000
» Mostly MA, not PhD or
professional



Results: K-12 spending raises higher-education spending (IRS, 1:1)
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Results: K-12 spending raises higher-education spending (IRS, 1:1)

Dollars per Cumulative Dollar Spent (Real 2020)
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Results: K-12 spending raises higher-education spending (IRS, 1:1)
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Results: K-12 spending raises earnings (IRS, 1:1)
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Results: K-12 spending lowers leisure (IRS, 1:1)
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Results: K-12 spending lowers leisure (ACS, 1:100)
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Results: K-12 spending lowers leisure (ACS, 1:100)
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» Hours worked per week

> At 19: up 0.1 hours per
$10,000 (mean: 22)

» At 35: up 0.5 hours per
$10,000 (mean: 35)



Conclusion: does money matter?

Three substantive cost-benefit questions:
1. Benefit? Significant, with caveats
» Cumulative earnings up by 73.5 cents per dollar of K-12 spend (though a portion of
this is due to greater labor input) — Cl are -79.8 to 226.7
» Cumulative spending on higher education up by 22.3 cents per dollar of K-12 spend
2. Break-even? Point estimates no, upper Cl late
» Earnings alone: over age 32, for upper end of Cl (that is, at a 15-to-27-year lag)
» Earnings net of spending on higher education: same
3. NPV>07? Point estimates no, upper Cl low

» Earnings alone: under IRR=3.7 percent (compare: 20-to-30-year Treasury real yield
is 2.3 percent as of this week)
» Earnings net of spending on higher education: under IRR=4.1 percent



Conclusion: does money matter?

What we DO show (for the case of court-ordered reforms):
» that K-12 spending did not pay for itself

What we DON'T show:
P that there are no benefits
» that there are no beneficiaries
» that K-12 spending cannot pay for itself
P that it even should



Thank you!

Miller: corbin.l.miller@irs.gov
Klopfer: johnklopfer@gmail.com
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