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Investor beliefs are central to asset pricing, yet are often formed under limited information

and can deviate from fundamentals. In credit markets, spreads reflect investor expectations

about default and liquidity risk, quantities that are inherently unobservable by the econo-

metrician.1 Understanding how investors perceive and process risk is essential for explaining

variations in asset prices. These issues are particularly relevant in the municipal bond mar-

ket, which is characterized by opacity, illiquidity, and a fragmented issuer base. In such

settings, investor beliefs and perceptions may play an outsized role in shaping price dynam-

ics. Cognitive factors that impact investor beliefs include attention and salience.2 This paper

provides causal evidence that salience driven attention impacts municipal bond prices.

We examine whether mass shootings — localized and emotionally salient events — impact

yield spreads and borrowing costs of local governments. We hypothesize that these shocks

alter investors’ perceptions of credit risk, particularly by influencing expectations about

future revenue streams securing municipal debt. We focus on school district bonds, the

second-largest category of municipal issuances, which account for over 20% of the $4 trillion

municipal bond market. These bonds are typically secured by property tax revenues within

well-defined geographic boundaries, making them highly sensitive to localized shocks like

mass shootings (Munoz-Morales and Singh, 2023). Their granularity thus enables clear

attribution of the revenue streams securing school district bonds through local property tax

revenues, allowing us to examine investors’ beliefs about risk.

Our identification obtains from the random timing and location of mass shootings. To

assess the causal impact of mass shootings on school district bonds, we conduct a difference-

in-differences (DiD) test with staggered treatment timing. We compare bonds issued by

fiscally independent school districts in counties exposed to mass shootings to those in un-

1For corporate bonds, standard credit factors explain only a small share of common variation in spreads;
see Collin-Dufresn et al. (2001); Giesecke et al. (2011).

2Hirshleifer (2001) has argued that, given cognitive resource constraints, investors are often inattentive
to signals. Bordalo, Gennaioli, and Shleifer (2012) provide a model of saliency wherein agents place more
weight on salient signals. Ba, Bohren, and Imas (2024) present a model of belief formation where cognitive
constraints cause agents to overreact to information (relative to the Bayes’ benchmark) when the environment
is complex and the signals are noisy.
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affected counties over a two-year event window. The sample includes 146 mass shootings

between 1998 and 2022, restricted to events with available secondary market data and limited

to the first shooting in each county to mitigate treatment effect heterogeneity (Baker et al.,

2022; Goodman-Bacon, 2021). We also have a tight specification with bond, district, and

county level controls as well as bond and time fixed effects. The most stringent specification

shows that mass shootings increase tax-adjusted yield spreads in the secondary market by

10.4 basis points (bps), corresponding to a 14% increase relative to the average spread of

77 bps, which is nearly twice the effect of a one-standard-deviation increase in sea-level rise

documented by Goldsmith-Pinkham et al. (2023). The yield spread differential persists for

about three years following a mass shooting before gradually dissipating. We also observe a

decrease in trading activity (turnover) for affected municipal bonds by 3.5% of a standard

deviation, accompanied by a 2.7% of a standard deviation increase in bond illiquidity (Ami-

hud measure). These patterns, reflect heightened investor caution and diminished market

participation following salient, emotionally charged events.

Why do mass shootings — seemingly random and exogenous events — raise municipal

borrowing costs? Municipal bond spreads over treasuries reflect compensation for three

components: tax advantages, default risk, and illiquidity.3 Since taxes are determined by

federal and state laws and are unlikely to change in response to a localized event, any observed

increase in spreads is likely to reflect changes in either default risk or liquidity conditions.4

Investors may revise upward their beliefs about the fiscal risk of affected school districts —

for example declines in property values. Such revisions would raise the default risk premium

and potentially reduce market participation.

If investors indeed revise their beliefs about future revenue shortfalls, we would expect to

observe stronger effects in settings where the shock is more economically consequential.5 We

3See Ang et al. (2014) and Schwert (2017) for a decomposition of municipal yield spreads.
4In an unreported test, we verify that there is no change in the share of taxable versus tax-exempt bonds

issued by affected school districts.
5We exclude school shootings so as not to contaminate our tests by school shooting related expenses that

would directly impact school district bonds. This allows for cleaner identification of the credit impact as we
can directly related the potential revenue shortfalls to house prices.
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test this along several dimensions. First, we assess heterogeneity by bond credit ratings and

district characteristics, such as student population density, reliance on property tax revenues,

and proximity to the shooting site. We then ask whether areas experiencing investor reactions

also see commensurate declines in property tax revenues, student enrollments and home

prices. Finally, we examine the response across different maturities to differentiate between

short-term sentiment effects and persistent shifts in perceived fundamentals.

We find that the tax-adjusted yield spreads for lower-rated bonds rise by 11.4 bps, ex-

ceeding the increase for higher-rated bonds by more than 80%. These disparities also obtain

when the fiscal implications of mass shootings are perceived to be more severe. Yield spread

increases are notably larger in districts with greater reliance on property taxes or in states

with more restrictive fiscal policies that constrain district revenue management. In districts

with high property tax reliance, tax-adjusted spreads increase by 17.9 bps, more than double

the effect observed in districts with low property tax reliance. Additionally, districts under

restrictive fiscal policies exhibit a 14.8 bps increase, compared to a 8.1 bps rise in districts

without such policies. Districts geographically proximate to the incident or with higher stu-

dent density also experience a stronger pricing response compared to districts farther from

the incident or with lower student density. These patterns are consistent with a belief-based

channel in which investors update their priors based on the potential credit impairment.

While the cross-sectional results indicate that investors respond more intensely in settings

where fiscal risks appear greater, the actual changes in fundamentals reveal a more nuanced

story. Modest declines in property tax revenues are observed in nearby and high-density

districts, with negligible fiscal impact in other areas — despite notable price responses. The

temporal trajectory of these effects further supports the role of belief-driven responses. Yield

spreads begin to rise immediately after an incident and peak between 12 and 24 months post-

incident, with effects persisting for nearly three years. In contrast, local housing prices —

serving as a proxy for the underlying property tax base — exhibit only modest and delayed

declines. These housing market effects are limited in scope to less than 2%, concentrated
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in dense urban tracts, and not statistically significant in broader comparisons. Collectively,

these patterns suggest that the bond market response is predominantly driven by shifts in

investor expectations rather than the realized fiscal stress. Structural estimates derived from

the discounted cash flow framework of Goldsmith-Pinkham et al. (2023) imply that our main

estimated yield response of 10.4 bps corresponds to a 5–11% decline in the present value of

anticipated revenues, or a 3–6% increase in revenue volatility. The near-absence of revenue

declines in distant or low-density districts underscores the role of uncertainty and belief

distortions, rather than actual fiscal deterioration, in shaping municipal bond prices.

Should belief distortions and uncertainty about future revenues underlie these findings,

a critical consideration arises concerning whether the market response arises from short-

term panic or a reassessment of long-term fundamentals. Our analysis based on maturity

indicates that long-term bonds experience a rise of 11.2 bps in spreads, alongside a 5.8% drop

in turnover and a 4.8% increase in illiquidity; while short-term bonds show smaller spread

increases, modest turnover declines, and no notable liquidity shifts. This finding suggests

that investors perceive a persistent economic impact from mass shootings.

Do credit ratings change in response to actual or perceived risks? Event study estimates

indicate that mass shootings precipitate a notable yet transient decline in the credit ratings

of school district bonds. Ratings decrease by approximately 0.12 notches within 6-9 months

following an incident, with the effect remaining statistically significant through the first

year. By 18 months, the decline narrows, and by 24 months, ratings revert to pre-incident

levels. This trajectory — marked by an initial downgrade followed by complete recovery

— aligns with the notion that investors and rating agencies initially overestimate the fiscal

consequences of the incident, subsequently adjusting their assessments as the absence of a

persistent fiscal deterioration becomes apparent.

Institutional investors exhibit heightened sensitivity to credit rating downgrades due

to regulatory capital requirements, investment mandates, and internal risk controls that

limit holdings of lower-rated securities (Ellul et al., 2011; Chen et al., 2014). We find that
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trading activity declines most significantly among institutional investors following a mass

shooting. While the overall turnover decreases by 3.5%, this reduction is predominantly

driven by institutional trades, which fall by 4.5%. Retail trades show modest and statistically

insignificant changes, and dealer intermediation exhibits significant yet smaller effects. This

trend suggests that even a modest and temporary decline in credit ratings can prompt

portfolio adjustments by institutional investors, thereby intensifying price pressures and

liquidity deterioration in the bonds of affected districts.

Given the sizable secondary market effects, we proceed to assess the implications for

primary market borrowing and district finances. Following a mass shooting, primary market

yield spreads increase by 9.5 bps, elevating borrowing costs for an average $13.79 million

issue, 11-year maturity by approximately $144,500. Conditional on issuance, the average

total amount issued in two years after the shooting is $36.03 million for a borrowing cost

increase of $377,500. The average total issuance Directly affected districts respond by rais-

ing short-term debt per pupil by 20.8% over the subsequent two years, supported in part

by a 17.3–20.3% rise in state aid. In contrast, less-affected districts reduce short-term debt

issuance by 11.4-16.5%, consistent with higher financing costs crowding out new borrowing.

Long-term debt issuance remains unchanged — reflecting its pre-planned nature — forcing

even less-affected districts to bear elevated interest costs on scheduled borrowing. These

findings highlight how perception-driven risk premia impose tangible fiscal burdens, poten-

tially diverting resources from educational services to debt servicing, and demonstrate how

localized, salient shocks can lead to enduring real effects.

The evidence so far points to a persistent “risk premium puzzle.” Investors respond to

mass shootings under the assumption that fiscal consequences would be substantial and

enduring, yet actual fiscal conditions remain essentially unchanged. Moreover, rating down-

grades, despite being statistically detectable, are temporary. Thus, structural frictions, such

as rating-based restrictions in a thinly traded market, may exacerbate and extend pricing

impacts beyond what fundamentals justify, prompting consideration of whether the observed
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premium stems from genuine uncertainty or an overreaction that corrects gradually.

We contribute to the literature on belief formation and investor perception. A growing

body of theoretical and empirical work has accordingly focused on belief formation and its

consequences across financial markets.6 There is also a large literature on investor inatten-

tion.7 The idea is that cognitive constraints lead to investor inattention and this impacts

asset prices. The literature on salience8 suggests that investors overweight salient informa-

tion. This paper provides empirical evidence of saliency by examining the impact of mass

shootings on municipal bond yield spreads. Mass shootings are highly emotionally charged,

salient events. We focus on municipal bonds as they comprise a market in excess of $4 tril-

lion with over one million bonds outstanding and over 50,000 issuers. This market is highly

segmented due to state specific tax exemptions with a concentrated local ownership struc-

ture (Babina et al., 2021) dominated by wealthy retail investors. In addition, the municipal

market is relatively opaque as county finances are hard to uncover.

Our findings are consistent with the model of Ba, Bohren, and Imas (2024) where agents

form a simplified mental representation of the environment via salience-driven attention

and process information under congitive constraints. The model predicts overreaction in a

complex environment with noisy signals. Mass shootings — rare and highly salient events

— induce investors (and even rating agencies) to overweight the possibility of severe fiscal

distress, despite limited changes in fundamentals. In the opaque and illiquid municipal bond

market, where information is dispersed and credit ratings impose institutional constraints,

this representational distortion intensifies, particularly for longer-maturity, lower-rated bonds

from fiscally constrained issuers. Consistent with the slow correction stage of the model, the

price and liquidity effects gradually dissipate as the expected fiscal damage fails to materialize

and investors revise their beliefs.

6For instance, the tendency to extrapolate recent trends affects stock returns (Greenwood and Shleifer,
2014), credit spreads (Bordalo et al., 2019), earnings expectations and its implications for stock market
anomalies (Bordalo et al., 2024), and, individual beliefs & portfolio allocation decisions (Giglio et al., 2021).

7See, for instance, Hirshleifer (2001), Hirshleifer and Teoh (2003), Hirshleifer, Lim, and Teoh (2009).
8See for instance, Bordalo, Gennaioli, and Shleifer (2012), Bordalo, Gennaioli, and Shleifer (2013a), and

Bordalo, Gennaioli, and Shleifer (2013b).
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We also contribute to the literature on credit spreads and risk perceptions. Giesecke

et al. (2011) show that much of the time variation in corporate bond spreads stem from

non-fundamental-driven fluctuations in credit and liquidity risk premia, while Füss, Gehrig,

and Rindler (2016) reveal that the post-crisis widening of spreads is more attributable to

elevated risk premia driven by shifts in risk perception than to deteriorating fundamentals.

Related work associate market stress with declining liquidity and reduced trading activity

(Bao et al., 2011; Friewald et al., 2012; Dick-Nielsen et al., 2012). We extend this literature

by using localized, non-systematic shocks — mass shootings — to identify shifts in perceived

risk and track their impact on pricing and liquidity in the municipal bond market. Our study

also relates to municipal finance and the economics of crime. In the municipal bond market,

default risk serves as a primary yield determinant (Schwert, 2017), and forward-looking risks

such as sea-level rise are incorporated into pricing as salience grows (Goldsmith-Pinkham

et al., 2023). We identify a complementary perceived-credit-risk channel, demonstrating that

mass shootings inflate spreads beyond what fundamentals alone would justify. Furthermore,

while the real and housing-market costs of crime are well documented (Becker, 1968; Cullen

and Levitt, 1999; Linden and Rockoff, 2008) and mass shootings depress local economic

activity (Brodeur and Yousaf, 2025), evidence on capital market consequences remains scarce.

We fill this gap by documenting municipal bond market responses to such events.

1. Data and Variables

1.1. Mass Shootings

We construct a dataset of mass shootings in the United States spanning 1998 to 2022,

drawing on four key data sources. The primary source, USA Today, provides detailed records

of mass-shooting incidents from 2006 onward, based on media reports, FBI data, arrest

records, medical examiners’ reports, prison records, and court documents. This dataset

includes incident coordinates, victim counts (injured or killed), offender and victim profiles,
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and information on weapons used. For incidents from 1998 to 2005, we incorporate data

from the Washington Post, Mother Jones, and Stanford MSA.9 Since there is no universally

accepted definition of a mass shooting, we adopt the FBI’s criterion, defining mass shootings

as gun-related incidents with four or more fatalities, excluding the perpetrator(s). We then

restrict the sample to mass shootings with unclear motives, which are uniquely disruptive

due to their randomness, excluding drug-related, gang-related, or family-related shootings

where all victims are family members.

The final dataset includes 292 mass shootings across 208 counties, averaging approx-

imately 11.7 incidents per year. Figure 1 shows the temporal distribution, revealing an

upward trend, with a maximum of 25 mass shootings in 2022.10 A county-level map in

Figure 2 highlights the geographic distribution, with greater concentrations in eastern and

western counties. To assess national media exposure, we compile coverage data from five

major outlets — ABC, CBS, NBC, CNN, and FOX — over the one-month period following

each incident. Of the 292 shootings, 170 received national media attention. These events

were covered for an average of 134.5 minutes, though coverage is highly skewed — the me-

dian duration was 9.8 minutes. Similarly, the average number of articles per shooting was

25, with a median of 7.

1.2. Municipal Bond Data

Following Goldsmith-Pinkham et al. (2023), we focus on school district bonds for two key

reasons. First, school districts are the second-largest issuers of municipal bonds, after state

and local governments, relying substantially on bond financing for operational and capital

expenditures. Between 1998 and 2022, these bonds accounted for over 80% of school district

debt and approximately 20% of total municipal bond issuance, providing a robust sample for

9The data from the Washington Post, Mother Jones, and Stanford MSA for incidents since 2006 overlap
with or are part of USA Today’s dataset.

10Figure 1 reveals a gap in incident counts before and after 2006, likely due to USA Today’s more
comprehensive data collection beginning in 2006 relative to other sources. Our results are robust to restricting
the sample to incidents from 2006 onward.
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panel data analysis. Second, school district bonds are primarily secured by local property

tax revenues tied to well-defined school district boundaries, typically within counties. This

geographical linkage enables us to measure heterogeneity in school districts’ exposure to mass

shootings and to analyze how actual and perceived debt repayment risks shape municipal

bond outcomes.

We obtain municipal bond yields and characteristics from Mergent Municipal Securities

and the MSRB. Our sample comprises general obligation (GO) bonds issued by adminis-

tratively and fiscally independent school districts.11 We identify issuers for primary and

secondary education, link each to its Census Bureau district identifier (CENSUSID) from

the National Center for Education Statistics, and retain only GO bonds from independent

districts; revenue bonds and bonds from non-independent districts are excluded due to the

difficulty in assessing their risk profiles.12 Following Schwert (2017), we further restrict the

sample to fixed-coupon, tax-exempt bonds that traded at least ten times during the sample

period, bonds with maturities under 100 years and coupon rates below 20%. To mitigate

outlier effects, we exclude transactions occuring within one year of maturity, within three

months following issuance, or those exhibiting non-positive yields, yields exceeding 50%, or

dollar prices falling below 50% of par. Transactions occuring after a bond’s pre-refunded

date are also excluded, as these bonds are considered risk-free (Chalmers, 1998).

The primary outcome variable is the tax-adjusted spread (measured relative to a syn-

thetic Treasury bond with identical coupons) that serves as a proxy for the financing cost of

municipal bonds. Since bonds are issued at different times and the offering yields of bonds

change with interest rate and other macroeconomic factors, we cannot directly compare the

raw yield of bonds. First, to incorporate tax effects, we follow Schwert (2017) and assume

that the marginal tax rate embedded in tax-exempt bond yields equals the top statutory

11Approximately 90% of school-district bonds are GO during the sample period, and about 92% of U.S.
school districts are administratively and fiscally independent in 2022.

12Position 3 of CENSUSID denotes the school district’s government type: state-dependent (0), county-
dependent (1), city-dependent (2), township-dependent (3), or independent (5).
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income tax rate in each state.13 The tax adjustment factor is computed as:

1− τs,t = (1− τ fedt )(1− τ states,t ), (1)

where τ fedt denotes the top federal income tax rate and τ states,t the top state income tax rate

in state s in year t. For bonds exempt from federal but not state taxes, τ states,t = 0. We then

compute the tax-adjusted yield spread as the difference between the tax-adjusted raw yield

and a risk-free benchmark. The benchmark is derived from the yield on a synthetic bond with

identical cash flows, discounted using the zero-coupon on-the-run Treasury curve (Gürkaynak

et al., 2007). This present value computation yields the price of a synthetic Treasury bond

featuring an identical payoff structure to the municipal bond, which determines the yield-

to-maturity for this synthetic Treasury bond. Accordingly, the tax-adjusted yield spread is

derived as follows:

Tax-Adjusted Spread =
Raw Yield

1− τs,t
− Yield on Synthetic Treasury. (2)

To aggregate transaction-level MSRB to a monthly frequency, we compute the volume-

weighted average tax-adjusted spread of customer buy transactions within each bond-month,

following Gao et al. (2020). Restricting the sample to customer purchases mitigates bid-ask

bounce effects, which are often substantial in the municipal bond market (Downing and

Zhang, 2004).

We complement the tax-adjusted spread to capture additional dimensions of municipal

bond dynamics by measuring trading activity and liquidity. We compute monthly trading

turnover and the Amihud illiquidity measure for each bond. Turnover is calculated as the

ratio of monthly trading volume to the bond’s outstanding amount. We also break down

turnover into retail and institutional components, categorizing trades by volume (below or

13Top state income tax rates by year are from Baker et al. (2025): https://www.openicpsr.org/

openicpsr/project/208462/version/V1/view.
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above $100,000) in accordance with Harris and Piwowar (2006). The Amihud measure,

following Schwert (2017), is computed daily as:

Amihudi,t =
1

Nt

Nt∑
j=1

∣∣∣Pj−Pj−1

Pj

∣∣∣
Qj

∗ 108, (3)

where Nt is the number of trades on day t, Pj is the price of trade j, and Qj is the par

amount of trade j. We require at least two transactions per day to compute the Amihud

measure, with monthly estimates derived as the median of daily values within the month.

Panel A of Table 1 reports summary statistics for the secondary market bond-month

sample. The mean tax-adjusted spread is 76.5 bps with a median of 70.1 bps, but significant

variability as indicated by a standard deviation of 130 bps. The average time-to-maturity

is 9.5 years, and the mean maturity amount is a modest $3.5 million, though the distri-

bution is highly skewed, with some issues exceeding $1.8 billion. Trading activity remains

sparse, marked by a median of one trade per bond-month, a turnover rate of 5.7%, and an

Amihud-style illiquidity measure of 8.9, underscoring the illiquidity of the municipal bond

market.14 The sample is predominantly comprised of general obligation bonds, constitut-

ing 91%. Approximately half of the bonds are insured, 39% are sold through competitive

bidding, and 59% are callable. The average credit rating is 13.3 on a 0-21 scale, where 0

represents unrated bonds and 21 denotes AAA; excluding unrated bonds, the average rating

on a 1-21 scale is 19, corresponding to a rating of AA.

Panel B presents summary statistics for the primary market bond-date sample. Primary

offerings exhibit a slightly extended average maturity of 10.4 years, and a mean maturity

amount of $1.3 million. which is smaller than the sample of bonds with secondary mar-

ket trades. The average tax-adjusted spread is marginally negative with the distribution

showing marked right-skewness. Primary market issues exhibit comparable heterogeneity in

bond characteristics — encompassing general obligation status, credit rating, insured sta-

14To facilitate comparison across different investor types, both the turnover and illiquidity will be stan-
dardized to have zero mean and a unit variance.
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tus, competitive bidding, callability, enhancement — to secondary market trades, with the

exception of bank-qualified status; given banks’ tendency to adopt buy-and-hold strategies,

bank-qualified bonds constitute 53.2% of the primary market sample, compared to 14.2% in

the secondary market sample. Institutional ownership averages 60%, indicating a substantial

but not exclusive dominance of institutional investors.

1.3. School District Data

We collect school district data from the Common Core of Data (CCD), an annual dataset

from the National Center for Education Statistics. It provides comprehensive financial de-

tails, including revenues, expenditure, and debt, as well as non-financial data such as en-

rollment and grade levels. We restrict our sample to school districts that serve elementary,

secondary, or both school systems, maintain administrative and fiscal independence, and

appear in the MSRB database, ensuring they have issued municipal bonds that are traded

in the secondary market.15 To mitigate outlier effects, we exclude districts with fewer than

250 students, corresponding to the bottom 5th percentile in the sample.

Panel C of Table 1 reports summary statistics for the school district district-year sample.

The average district enrolls 3,169 pupils, raises $4,568 in property taxes per pupil, and

carries a debt of $7,811 per pupil, predominantly long-term. State aid per pupil averages

$104, while interest expenses average $314, with a mean interest-to-property revenue ratio

of 10.3%. Districts maintain operation at or near balanced budgets, reflected by a mean

expenditure-to-revenue ratio of 1.01. The average district covers 85 square miles and hosts

216 pupils per square mile, though both area and density exhibit significant variation across

the sample.

15School districts serving elementary, secondary, or both school systems are identified by the CCD item
SCHLEV (1 = elementary, 2 = secondary, 3 = both).
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1.4. Census Tract House Price and County Characteristics

We obtain census-tract house price index data from the Federal Housing Finance Agency

(FHFA), which tracks changes in single-family home values, relative to a 2020 baseline, within

geographic units averaging 4,000 residents. Relative to county-level data, which may mask

localized effects due to aggregation bias, the finer granularity of census tracts better isolates

the proximity-dependent impact of mass shootings on house prices, with stronger effects

typically observed closer to mass shooting sites (Munoz-Morales and Singh 2023; Gayán-

Navarro and Sanso-Navarro 2024). Demographic characteristics of census tracts are sourced

from the 2020 U.S. Census. For information on county variables, we gather demographic

metrics including population and income per capita from the U.S. Bureau of Economic

Analysis and employment statistics from the Bureau of Labor Statistics.

2. Mass Shootings and School District Borrowing Costs

2.1. Main Results

To examine the impact of mass shootings on municipal bond market outcomes, we employ

a difference-in-differences (DiD) framework with staggered events. We compare secondary

market outcomes for bonds issued by school districts in counties affected by mass shootings

with those in unaffected counties within a two-year window surrounding each event. To

mitigate biases from treatment effect heterogeneity (Baker et al., 2022; Goodman-Bacon,

2021), we include only the first mass shooting per county, yielding a sample of 208 incidents.

Of these, 154 incidents have available municipal bond data for analysis. We exclude eight

school shootings due to their distinct implications for district fiscal conditions, which are

directly tied to budgetary impacts and property tax revenue losses. This results in a final

sample of 146 mass non-school shootings.We estimate the impact of mass shootings using
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the following baseline specification:

Yi,j,k,t = β1Shootingi,t + β2X i,j,k,t + ηk + δt + εi,j,k,t (4)

where Yi,j,k,t denotes the bond outcome of interest (e.g., yield spread) for bond k issued by

school district j in county i at year-month t. The indicator Shootingi,t equals one if county

i experienced a mass shooting and year-month t falls within the two-year post-shooting

period, and zero otherwise. The vector X i,j,k,t includes bond-, district-, and county-level

controls. Bond-level controls comprise years to maturity, log maturity size, log number of

trades, average ratio of par to maturity amount, and indicators for general obligation, insured

status, competitive bidding, callability, enhancement, and bank-qualified status, as well as

categorical variables for credit ratings (AAA to D, or unrated) and capital purpose (e.g.,

new issuance, refunding).16 District-level controls, lagged by one year, include log number

of pupils, log interest payments per pupil, log debt per pupil, log property tax revenues

per pupil, the ratio of interest payments to property tax revenues, the ratio of property tax

revenues to total revenues, and the ratio of total expenditures to total revenues. County-level

controls, also lagged by one year, include log population, log per capita income, population

growth, labor force participation rate, and employment growth.17 The model includes bond

fixed effects, ηk, to control for time-invariant bond characteristics, and year-month fixed

effects, δt, to account for common time trends across all bonds. Standard errors are clustered

at the district and year-month levels to address potential correlation in residuals.

Table 2 presents the baseline effects of mass shootings on secondary market bond yield

spreads. Across all specifications in columns (1) through (4), yield spreads increase by 9.9

16Credit ratings are sourced from Mergent, covering S&P, Moody’s, and Fitch. For each bond, we select
the highest rating among enhanced, insured, or general ratings for enhanced or insured bonds, and the
highest among underlying or general ratings for other bonds. When multiple ratings are available, we adopt
the most conservative rating, following Cornaggia, Hund, Nguyen, and Ye (2022).

17Time-invariant bond characteristics are absorbed by bond fixed effects in our primary specifications.
The full set of bond controls is referenced in the specification with district fixed effects, as reported in Table
IA.1. Some control variables are excluded in specific models if their inclusion confounds the effect of interest;
any such exclusions are specified in the relevant table descriptions.
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to 10.5 bps in the two years following a mass shooting. The estimates remain stable with

the inclusion of bond-, district-, and county-level controls, indicating that the effect is not

attributable to observable variations in bond, issuer, or market characteristics. In the most

stringent specification in column (4), the average effect is a 10.4 bps increase in the tax-

adjusted yield spread. Relative to the average spread of 77 bps in the sample, this represents

approximately a 14% rise in borrowing costs — a magnitude comparable to other salient

risk exposures documented in the literature. Table IA.1 and Figure 3 confirm the causal

relationship by analyzing the dynamic effects of mass shootings on yield spreads. No evidence

of pre-trends is observed, yet spreads surge immediately following a mass shooting, peak at

10-14 bps between 12 and 24 months, and then decline — suggesting a persistent repricing

of risk due to mass shootings rather than short-term noise.

Table 3 expands the analysis to liquidity measures. Prior studies demonstrate that

elevated perceived risk, often triggered by market stress, reduces bond turnover due to liq-

uidity constraints and heightened investor caution (Bao et al., 2011; Dick-Nielsen et al.,

2012; Friewald et al., 2012). We identify a significant reduction in secondary market trading

activity. Turnover falls by 3.5% of a standard deviation, while illiquidity increases by 2.7%.

Together, these results indicate that mass shootings raise borrowing costs while simultane-

ously depressing market liquidity, suggesting that investors demand higher compensation to

hold and trade affected bonds. These baseline estimates establish the key finding of the

paper — localized, emotionally salient shocks generate significant and persistent risk premia

within the municipal bond market.

To strengthen our identification, we conduct two supplementary analyses. First, we eval-

uate the impact using school districts in unaffected adjacent counties as the control group,

which are likely to share similar local economic conditions. Table IA.2 present effects on

secondary market bond outcomes consistent with those in Table 3. Spreads rise by 9.5 bps,

turnover falls by 4.2%, and illiquidity increases by 2.8%. Second, we include more granular

fixed effects based on predictors of mass shootings. We investigate the predictability of mass
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shootings from district characteristics. Table IA.7 provides OLS and logit regressions of a

mass shooting dummy on lagged fiscal and demographic covariates. None of the fiscal char-

acteristics — such as property revenues, debt burdens, and property revenue ratios — exhibit

predictive power. The sole significant predictor is district size as measured by the number

of pupils. Larger districts exhibit a higher probability of experiencing a shooting, consistent

with a simple population-size effect where rare, extreme events are more probable in larger

population pools. This pattern supports the view that mass shootings are essentially ran-

dom shocks with respect to local fiscal conditions, strengthening our identification approach.

Additionally, we confirm that the baseline spread and liquidity results are not due to coarse

fixed effects. Table IA.8 reports estimates including size-by-year-month and expenditure-

to-revenue-ratio-by-year-month fixed effects, which effectively account for common shocks

correlated with district size and fiscal balance. The results remain consistent with those in

Table 3. Spreads rise by 9 bps, turnover declines by 4%, and illiquidity increases by 2.5%.

These findings confirm that the results in Table 3 are robust and unaffected by variations

in local economic conditions or factors associated with district size and fiscal capacity.

2.2. Heterogeneity in Impact

If investors revise their beliefs about future revenue shortfalls, we anticipate more pronounced

effects when the shock is more economically salient or consequential. We assess heterogeneity

based on bond credit ratings and district characteristics, such as property tax revenue ratio,

the presence of restrictive state property tax policies, proximity to incident sites, and student

population density. The idea is to relate the impact on yield spreads and liquidity to potential

school district fiscal effects.

2.2.1 By Credit Rating

Prior studies show that heightened perceived risk disproportionately affects bond outcomes

for lower-rated or unrated bonds, overshadowing actual risk, as evidenced in corporate bond
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markets by Dick-Nielsen, Feldhütter, and Lando (2012) and Friewald, Jankowitsch, and

Subrahmanyam (2012). In our sample of school district bonds, the majority of rated bonds

are investment-grade (BBB- or higher), yet we observe variation among rated bonds and

have a large volume of unrated bonds. We divide the sample based on whether a bond’s

credit rating exceeds the median of AA- or not, including unrated bonds. Approximately

45% of bond-month observations hold ratings above AA-.

Table 4 examines the heterogeneous effects of mass shootings on secondary market bond

outcomes across high-grade (AA or above) and low-grade (below AA or unrated) sub-

samples. Columns (1) through (4) reveal that high-grade bonds experience a 6.1 bps increase

in spreads and a 0.020 standard deviation decrease in turnover, whereas low-grade bonds

exhibit a more pronounced 11.4 bps increase in spreads and 0.038 standard deviation de-

crease in turnover, highlighting greater sensitivity to mass shootings among lower-rated and

unrated bonds. Columns (5) and (6) indicate that illiquidity rises by 0.03 standard devia-

tions for high-grade bonds but is statistically insignificant at 0.018 for low-grade bonds; the

baseline illiquidity for low-grade bonds, however, is substantially higher than that of high-

grade bonds (0.147 vs. 0.054),18 suggesting their pre-existing lower liquidity renders them

less responsive to further declines. These results underscore that perceived risk, amplified

by mass shootings, disproportionately impacting lower-rated and unrated bonds.

2.2.2 By Property Tax Reliance

The primary revenue source for districts is local property taxes, averaging 35% of the total

funding source with a standard deviation of 20%. Property tax funding sources for school

districts are supplemented by state aid and inter-governmental funding, which are less in-

fluenced by local factors and cushion revenue shortfalls during negative shocks like mass

shootings. If investors adjust their expectations based on district reliance on revenue sources

sensitive to local economic conditions, and mass shootings adversely affect these conditions,

18These are standardized numbers; the raw illiquidity is 33.6 vs. 28.8.
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including local housing prices (Linden and Rockoff, 2008; Brodeur and Yousaf, 2025), larger

impacts are anticipated in districts more dependent on local property taxes. The property

tax revenue ratio, calculated using lagged variables in affected districts, measures the local

property tax revenues as a proportion of total school district funding, with 70% as the 90th

percentile threshold. We classify the shooting variable into high-reliance and low-reliance

districts based on this cutoff.

Table 5 highlights varying impacts by district reliance on local property taxes. Column

(1) shows a 17.9 bps increase in spreads for high-reliance districts, more than double the 8.9

bps increase for low-reliance districts. In columns (3) and (5), high-reliance districts exhibit

a 0.067 standard deviation decrease in turnover and a 0.043 standard deviation increase

in illiquidity, nearly double the 0.034 standard deviation decrease in turnover and 0.024

standard deviation increase in illiquidity observed in low-reliance districts.

We further explore heterogeneity based on restrictive state tax policies, which limit a

district’s ability to raise property taxes through caps on tax rate increases or strict voter

approval requirements.19 These policies compromise district flexibility to address negative

local shocks, amplifying negative economic effects. In Table 5, column (2) reports a 14.8 bps

spread increase for restricted districts, compared to an 8.1 bps rise for unrestricted districts.

Columns (4) and (6) show that restricted districts incur a 0.053 standard deviation decrease

in turnover and a 0.036 standard deviation increase in illiquidity, versus 0.026 and 0.022

changes for unrestricted districts. These findings indicate that liquidity and yield spreads

are more sensitive to local economic conditions in districts that are more dependent on local

funding sources.

19Several states have implemented policies that constrain municipalities’ ability to raise property taxes
by capping tax rate increases or requiring strict voter approval, potentially limiting revenue adjustments
during financial distress. These include California (Proposition 13, 1989), Massachusetts (Proposition 2 1

2 ,
1980), Oregon (Measure 5, 1990; Measure 50, 1997), Michigan (Headlee Amendment, 1978), and Idaho (1%
Initiative, 1978).
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2.2.3 By Proximity to Incident Sites and District Density

Mass shootings exert more significant effects in areas near incident sites and in denser regions

(Munoz-Morales and Singh 2023; Gayán-Navarro and Sanso-Navarro 2024). Our analysis of

housing prices in Tables IA.3 and IA.4 confirms a stronger economic impact on housing

markets in proximity to incidents sites and areas with higher population density. As district

bonds are typically backed by local property tax revenues linked to these housing markets,

districts closer to incident sites or with greater density would face more severe adverse effects

from mass shootings.

Table 6 assesses the heterogeneous impact on yield spreads based on proximity and

density, categorizing the shooting variable into nearby (within 10-mile median distance) and

distant districts,20 and high- (above median 275 pupils per mi2) and low-density districts.

Column (2) indicates a 11.7 bps spread increase for nearby districts, compared to 8.7 bps for

distant districts within the same county. This pattern holds in column (3), with high-density

districts exhibiting a 11.7 bps rise versus 8.8 bps for low-density districts.

These findings support the view that mass shootings prompt investors to adjust expec-

tations of future revenues and/or expenses, and this impacts municipal bond outcomes.

2.3. Perceived versus Actual Risks

The cross-sectional analysis in Section 2.2 indicates that investors respond more strongly

to potential heightened fiscal risk, raising the question of whether this reflects actual or

perceived risk. We first examine whether these districts experience actual declines in funda-

mentals. We then analyze bond outcome variations across maturities to determine whether

market responses stem from short-term panic or a reassessment of long-term fundamentals.

Then, we investigate whether shifts in perceived fiscal risk affect credit ratings.

20Note that the nearby districts will include the focus district in which the shooting took place.
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2.3.1 Effects on House Prices and Property Taxes

We examine the impact of mass shootings on local housing markets, which reflect actual risk

by affecting district fiscal conditions through property tax revenues. We use a difference-in-

differences (DiD) framework with staggered events, comparing the house price index (HPI)

in census tracts near mass shooting sites — defined as the tract of the incident and its

adjacent tracts — with three control groups over a three-year period21 before and after each

event: (1) all other census tracts, (2) other tracts in shooting counties, and (3) tracts in

non-shooting counties.The specification is:

HPIi,t = β1Shootingi,t + ηi + δt + εi,t, (5)

where HPIi,t represents the house price index for census tract i in year t. The indicator

Shootingi,t equals one if census tract i is near a mass shooting site and year t falls within

the three year period after the shooting, and zero otherwise. Census tract fixed effects,

ηi, control for time-invariant tract characteristics, while year fixed effects, δt, account for

common time trends across all tracts. Standard errors are clustered at the state-year level

to address potential correlation in residuals.

Table IA.4 presents the effect across three panels, each with a different counterfactual for

tracts near incident sites. Panel A compares near tracts to all others, revealing an average

1.2% decline in HPI over three years in column (1). Columns (2)–(4) evaluate the heteroge-

neous impact by tract size, reflecting density, with tracts smaller than 1 mi2, 1 to 5 mi2, and

larger than 5 mi2 corresponding to 2,808, 958, and 78 households per mi2, respectively. The

effect is most evident in tracts smaller than 1 mi2, with a significant 3.1% decline, while larger

tracts exhibit no significant changes. These results point to a density-dependent impact

21The three-year event window is based on the dynamic impact of mass shootings on HPI, as shown in
Table IA.3 and Figure 4. The effect peaks at three years post-shooting before attenuating, providing a
conservative test of our hypothesis. A two-year event window results in an insignificant impact on HPI, as
documented in Table IA.9.
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of mass shootings, aligning with (Gayán-Navarro and Sanso-Navarro, 2024), which identi-

fies greater disruption in business sectors reliant on face-to-face interactions post-shootings.

Panel B, comparing near to distant tracts within the same county, shows an average 1.7%

decline and a more pronounced 3.7% drop for tracts smaller than 1 mi2, with no significant ef-

fects in larger tracts. Panel C, contrasting near with tracts in non-shooting counties, shows

insignificant results across columns (1)-(4). The stronger effects in Panel B compared to

Panel A and C highlight proximity-driven impacts and potential demographic shifts within

counties, suggesting that fiscal risk are more significant for districts closer to incident sites

or with higher density.

In accordance with these housing market findings, Section 2.2.3 demonstrates stronger

yield spread effects for districts closer to incident sites or with higher density. However, actual

changes in district fundamentals present a nuanced story. Table 6 reports a modest 1.6-1.9%

decline in property tax revenues per pupil for nearby and high-density districts in columns

(8) and (9), with minimal fiscal impacts elsewhere despite notable increases in the spread

even in distant districts, suggesting that price shifts are primarily perception-driven rather

than reflective of actual risk. The temporal dynamics in yields spreads and HPI reinforce the

role of perception-driven responses. Table IA.1 reveals that spreads rise immediately post-

shooting, peak between 12 and 24 months, and persist for nearly three years. In contrast,

Table IA.3 and IA.4 show that local housing prices — serving as a proxy for the underlying

property tax base — exhibit only modest, delayed declines, which are limited to under 2%,

concentrated in dense tracts, and lacking statistical significance in broader comparisons.

Collectively, these patterns suggest that the bond market response is predominantly driven

by shifts in investor expectations rather than any realized fiscal strain. Moreover, structural

estimates derived from the discounted cash flow framework of Goldsmith-Pinkham et al.

(2023) imply that our main estimated yield response of 10.4 bps corresponds to a 5–11%

decline in the present value of anticipated revenues, or a 3–6% increase in revenue volatility.22

22This corresponds to the following structural parameters: tax adjusted yield of 3.24%, a treasury yield
of 2.68% and a duration of 7.5 years. See Panels A and B of Figure 6 in Goldsmith-Pinkham et al. (2023).
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Even for distant school districts which experience a 8.7 bps increase in yield spreads, the

structural model suggests a 4-9% decline in the present value of revenues or a 2.5-5% increase

in revenue volatility. The structural model estimates contrasted with the near-absence of

revenue declines in distant or low-density districts, underscores the influence of uncertainty

and belief distortions, rather than actual fiscal deterioration.

2.3.2 Long-term versus Short-term Impact

While empirical evidence on the duration of mass shootings’ economic impacts remains lim-

ited, Brodeur and Yousaf (2025) document sustained economic declines over multiple years

post-shooting.23 We analyze variations in district bond outcomes across different maturities

to determine whether the market response reflects short-term panic or a reassessment of

long-term fundamentals. We divide the sample based on whether a bond’s maturity is under

ten years, with roughly 61% of bond-month observations falling under this threshold.

Table 7 presents the differential effects of mass shootings on district bond outcomes by

maturity. Columns (1) and (2) indicate that long-term bonds see a larger 11.2 bps increase

in spreads, compared to 7 bps for short-term bonds. Liquidity effects show a more stark

contrast. Columns (3)-(6) show that long-term bonds experience a 0.058 standard deviation

drop in turnover and a 0.048 standard deviation rise in illiquidity, more than double the

0.019 decline in turnover and negligible liquidity change for short-term bonds. These findings

suggest that investors perceive persistent economic impacts from mass shootings.

2.3.3 Credit Rating Dynamics

In this section, we estimate the impact on credit ratings using a district-bond-month sample

of rated bonds issued by school districts in counties experiencing mass shootings. The event-

23Brodeur and Yousaf (2025) evaluate the economic effects of mass shootings over a three- to six-year
event window, reporting declines in employment, total earnings, and establishments of 1.2–1.6%, 2.2–2.5%,
and 1.1–1.3%, respectively.
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study specification is:

Credit Ratingi,j,t = β1Shootingi,j,t + β2X i,j,t + ηj + εi,j,t (6)

where Credit Ratingi,j,t denotes the bond credit rating (AAA = 21; D = 1) for bond j issued

by school district i at year-month t. The indicator Shootingi,j,t equals one if year-month t

falls within the two-year post-shooting period. The vectorX i,j,t comprises a set of bond-level

control variables, including years to maturity, log maturity size, and maturity-matched Trea-

sury yield. Bond fixed effects, ηj, control for time-invariant bond characteristics. Standard

errors are clustered at the district and year-month levels.

Table 8 shows that mass shootings cause a notable but temporary decline in district

bond credit ratings. Panel A indicates an average downgrade of 0.12 notches within 6-9

months post-shooting, with statistical significance persisting through the first year. By 18

months ratings fully recover to pre-shooting levels. This effect is stronger for districts within

10 miles of incident cites, with a 0.142-notch downgrade within 6-9 months, compared to

a 0.111-notch downgrade for districts father than 10 miles but within the same counties.

This aligns with the larger yield spread increases observed in nearby districts, as shown in

Table 6. Moreover, the significant downgrades in distant districts, despite no fundamental

changes, as documented in Table 6, suggest that even the rating agencies are susceptible to

perception-driven risks assessments. Overall, the pattern of initial downgrades followed by

full recovery indicates that rating agencies initially overestimate the fiscal impact of shoot-

ings, later adjusting their assessments as the lack of sustained fiscal deterioration becomes

evident.

2.4. Retail versus Institutional Investors

Institutional investors exhibit greater sensitivity to credit rating downgrades due to regula-

tory capital requirements, investment mandates, and internal risk controls that limit holdings
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of lower-rated securities (Ellul et al., 2011; Chen et al., 2014). They are also more responsive

to credit-related news in the municipal bond market than retail investors, due to differences

in information access, transaction costs, and investment horizons (Harris and Piwowar, 2006;

Shenai et al., 2010; Green et al., 2010). We examine the differential effects on trading activity

by investor type, decomposing turnover into retail and institutional components based on

trade volume below or above $100,000, as outlined in Harris and Piwowar (2006).

Table 9 shows that institutional trading activity declines most significantly, by 0.045

standard deviations, as reported in column (3). Retail trades exhibit modest and statistically

insignificant changes in column (2), while inter-dealer trades show significant but smaller

effects, declining by 0.017 standard deviations in column (4). These results indicate that

even modest, temporary credit rating downgrades prompt institutional investors to adjust

portfolios, intensifying price pressures and liquidity deterioration in affected district bonds.24

2.5. Salience-Driven Overreaction

Our findings show that mass shootings, as localized exogenous shocks, impact municipal bond

markets by increasing yield spreads and reducing liquidity, primarily through institutional

investors’ heightened risk perceptions. Structural frictions, such as rating-based restrictions

in a thinly traded market, may amplify these pricing effects beyond what fundamentals

justify, raising questions about whether the observed premium reflects genuine uncertainty

or mispricing that corrects over time.

Drawing on the behavioral finance framework of Ba, Bohren, and Imas (2024), we inter-

pret these effects as overreactions driven by salience-channeled attention, where the sensa-

tional nature of mass shootings distorts investors’ beliefs in the opaque and complex mu-

nicipal market. This perspective not only explains the observed market dynamics but also

highlights the broader capital market implications of cognitive biases triggered by high-profile

24Unreported analysis of bank-qualified bonds, primarily held by banks due to exclusive tax benefits,
shows stronger effects: turnover decreases by 0.253 standard deviations, illiquidity rises by 0.074 standard
deviations, secondary market spreads increase by 21.5 bps, and primary market spreads rise by 20.2 bps.
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events. The belief-updating model of Ba, Bohren, and Imas (2024) suggests that limited at-

tention leads investors to overweight salient states during the representational stage, with

cognitive imprecision adding noise during the processing stage. In our study, mass shootings

are highly salient shocks due to their randomness and media visibility. They make extreme

states, such as severe credit deterioration or default, more representative, prompting in-

vestors to overweight catastrophic scenarios despite minimal fiscal impacts. The municipal

bond market’s complexity, marked by diverse issuers, illiquidity, and information asymme-

tries, intensifies this overreaction, as Ba, Bohren, and Imas (2024) predict for environments

with many possible states. The average 10.4 bps spread increase and even 8.7-8.8 bps in

districts with negligible tax revenue declines, as documented in Section 2.2.3, reflects this

salience-driven distortion, where investors price in exaggerated default risks. These effects

gradually fade as investors revise expectations when anticipated fiscal damage fails to ma-

terialize, consistent with the slow correction stage of the model.

3. Implications for District Finance

3.1. Primary Market

We examine whether district borrowing costs in the primary market increase, consistent

with the effects observed in the secondary market. Our analysis begins with constructing a

primary market sample comprising bonds issued by school districts present in our secondary

market sample, spanning January 1998 and June 2022. Following Cornaggia et al. (2022),

we limit the sample to new borrowings, excluding bonds issued for other purposes such as

refunding and any pre-refunded portions of original new borrowings. We then estimate the

following specification:

Spreadi,j,k,t = β1Shootingi,t + β2X i,j,k,t + ηj + ηfiscal-year(t) + εi,j,k,t (7)
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where Spreadi,j,k,t denotes the primary market yield spread for bond k issued by school

district j in county i at date t. The indicator Shootingi,t equals one if county i experienced a

mass shooting and date t falls within the two-year post-shooting period, and zero otherwise.

The vector X i,j,k,t includes bond-, district-, and county-level controls. Control variables

include all variables described in Equation (4) except for log number of trades, average ratio

of par to maturity amount, and categorical variable of capital purpose. School district fixed

effects, ηj, control for time-invariant school district characteristics, while fiscal year fixed

effects, ηfiscal-year(t), account for common time trends across all bonds. Standard errors are

clustered at the issuance and year-month levels.

Table 10 documents the impact of mass shootings on primary market yield spreads for

school district bonds. Column (1) reports an average yield spread increase of 9.5 bps, com-

parable to the impact observed in the secondary market. Column (2) indicates that nearby

districts experience a 8.5 bps increase, while distant districts see a larger 11.2 bps increase.

Moreover, in Table IA.5, column (1) shows a 12.3 bps increase for districts containing in-

cident sites. The significant effects across different proximity to incident sites, especially

in distant districts with minimal fundamental changes post-shooting, suggest that primary

market investors also incorporate perception-driven risks into pricing.

Column (3) in Table 10 examines heterogeneity based on institutional ownerships, mea-

sured as the ratio of net purchases by investors trading above $100,000 to total net purchases

at or around issuance, as outlined in Harris and Piwowar (2006).25 We classify the shooting

variable into high institution ownership and low institution ownership using a threshold of

50% ownership. Consistent with the findings in Table 9, high institution ownership bonds

exhibit a stronger effect, with an 11.1 bps increase in yield spreads, compared to 5.7 bps

for low institution ownership bonds. These results highlight the pivotal role of institutional

investors, whose heightened risk perceptions in the secondary market extend to primary

market pricing.

25Primary market trades are those flagged as when-issued or primary/offering takedown, or occurring
within two weeks of the offering date.
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3.2. District Debt and State Aid

We evaluate the implications for district financial outcomes by examining the impact on

short-term debt per pupil, long-term debt per pupil, and state aid per pupil. These effects

are segmented into nearby versus distant districts based on a 10-mile threshold from incident

sites in Table 11 and focus versus non-focus districts based on whether an incident site lies

within district boundaries in Table IA.5. We also explore the dynamic impact across different

time windows. We estimate the impact of mass shootings on district financial outcomes using

the following specification:

Yi,j,t = β1Shootingi,t + ηj + δt + εi,j,t, (8)

where Yi,j,t denotes the fiscal outcome of interest (e.g., ST debt per pupil) for school district

j in county i in fiscal year t. The indicator Shootingi,t equals one if county i experienced a

mass shooting and year t falls within two years post-shooting, and zero otherwise. School

district fixed effects, ηj, control for time-invariant school district characteristics, while year

fixed effects, δt, account for common time trends across all districts. Standard errors are

clustered at the state-year level.

Panel A in Table 11 outlines the average effects on district financial outcomes. Columns

(1)-(3) indicate a 10-12.9% reduction in short-term debt per pupil over the two years post-

shooting, suggesting that the affected school districts borrow less possibly due to elevated

borrowing costs. Columns (4)-(6) show no significant impact on long-term debt per pupil

across all periods, attributable to their pre-planned nature, which is typically planned in

advance of issuance and thus less adaptable to negative shocks like mass shootings. This

rigidity, however, may intensify fiscal pressure, as districts face higher primary market bor-

rowing costs, as documented in Table 10. Columns (7)-(9) show no notable changes in

state aid per pupil, pointing to their limited connection to local factors, which reduces their

effectiveness in mitigating negative shocks.
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These impacts impose distinct fiscal pressures based on proximity to incident sites. Panel

B indicates that the effects observed in Panel A are concentrated in nearby districts, while

distant districts exhibit no significant changes in columns (1)-(9), facing elevated borrowing

costs without debt reduction. Table IA.5 reveals that focus district, burdened by direct costs

from actual risk, increase short-term debt by 20.8% to manage expenses and receive 17.4-

20.3% more state aid per pupil in the shooting year and the following year to alleviate fiscal

strain. Collectively, these findings underscore the vulnerability of affected school districts,

grappling with elevated borrowing costs and shifts in debt structure, potentially undermining

their fiscal stability and ability to support essential services.

4. Conclusion

This paper investigates the impact of mass shootings on municipal bond markets, with a

focus on school district bonds, highlighting the pivotal role of perceived credit risk in shap-

ing pricing and liquidity dynamics within an opaque market environment. Mass shootings,

as localized exogenous shocks, trigger significant market responses, with secondary market

yield spreads increasing by 10.4 bps and liquidity decreasing, driven by risk perceptions of

institutional investors. Even bonds from districts experiencing minimal tax revenue declines

— indicating low actual fiscal risk — encounter yield spread increases of 9 bps, emphasizing

the dominance of perceived over actual risk. Bonds appearing more susceptible to nega-

tive shocks, such as those issued by districts with greater property tax reliance, subject to

restrictive state tax policies, located closer to incident sites, characterized by higher popu-

lation density, or featuring lower credit ratings, longer maturities, and higher institutional

ownership, exhibit stronger effects with yield spreads rising up to 17.9 bps in the secondary

market, reinforcing a perceived risk channel through institutional investors. This behavior

aligns with the two-stage belief-updating model of Ba, Bohren, and Imas (2024), pointing

to a salience-driven overreaction as a potential mechanism. The secondary market impacts

extend to the primary market, where higher borrowing costs tighten district debt structures
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and restrict fiscal flexibility. This fiscal strain underscores the vulnerability of school districts

to localized shocks, as increased borrowing costs curtail budgetary options, amplifying the

broader capital market implications of such events.
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Appendix A: Variable Descriptions

A.1. Municipal Bond Variables
Municipal bond data is sourced from the Mergent Municipal Bond Securities and Municipal Secu-
rities Rulemaking Board (MSRB) databases. For variables used in the secondary market analyses,
the measure is aggregated to a monthly frequency by calculating the volume-weighted average for
each month.

• Tax-adjusted spread – primary or secondary market yield, adjusted for federal and state tax
exemptions, minus the benchmark yield, as detailed in Section 1.2

• Time-to-maturity – years to maturity

• Maturity amount – outstanding amount remaining for the maturity

• Number of trades – number of customer buy trades

• Par-to-maturity – par amount (volume) of the trade divided by maturity amount

• Credit rating – categorical variable for credit ratings (AAA = 21; D = 1; unrated = 0), as
detailed in Section 2.1

• GO type – indicator equals one if the bond is an unlimited general obligation

• Insured – indicator equals one if the bond is insured

• Competitive – indicator equals one if the bond is offered through competitive bidding

• Callable – indicator equals one if the bond is callable

• Enhanced – indicator equals one if the bond has credit enhancements such as letters of credit,
bank guarantees, or collateral

• Bank qualified – indicator equals one if the bond is bank qualified

• Capital purpose – categorical variable for capital purpose (e.g., new issuance, refunding)

• Turnover – ratio of monthly trading volume to the bond’s maturity amount for all trades

• Retail turnover – ratio of monthly trading volume to the bond’s maturity amount for trades
with par amount below a $100,000 threshold

• Institutional turnover – ratio of monthly trading volume to the bond’s maturity amount for
trades par amount above a $100,000 threshold

• Interdealer turnover – ratio of monthly trading volume to the bond’s maturity amount for
inter-dealer trades

• Illiquidity – Amihud illiquidity measure, as detailed in Section 1.2

• Institutional ownership – ratio of net purchases by investors trading above a $100,000 threshold
to total net purchases at or around issuance, as detailed in Section 3.1

A.2. School District Variables
School district data is sourced from the Common Core of Data (CCD), an annual dataset from the
National Center for Education Statistics.

• Number of pupils – number of pupils

• Property revenues per pupil – property taxes divided by the number of pupils
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• Debt per pupil – total debt divided by the number of pupils

• ST Debt per pupil – short-term debt divided by the number of pupils

• LT Debt per pupil – long-term debt divided by the number of pupils

• State aid per pupil – state aid for capital outlay and debt services divided by the number of
pupils

• Interest per pupil – interest on debt divided by the number of pupils

• Interest-to-property – interest on debt divided by property taxes

• Property-to-revenue – property taxes divided by total revenues

• Expenditure-to-revenue – total expenditures divided by total revenues

• District size – district size in square mile

• District density – number of pupils per square mile

A.3. Census Tract and County Variables
Census tract and county data is sourced from the Federal Housing Finance Agency (FHFA), the
U.S. Bureau of Economic Analysis, and the Bureau of Labor Statistics.

• House price index – house price index (HPI) relative to a 2020 baseline (2020 = 100) at the
census tract level

• Population – population at the county level

• Income per capita – total income divided by population at the county level

• Change in population – annual change in population at the county level

• Labor participation rate – labor force divided by population at the county level

• Employment rate change – annual change in employment at the county level
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Figure 1
Number of mass shootings from 1998 to 2022
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Figure 2
Map of mass shooting counties across the United States
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Figure 3
Dynamics of secondary market yield spreads around mass shootings
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Figure 4
Dynamics of house prices around mass shootings
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Table 1
Summary Statistics
This table provides the summary statistics of the variables used in the empirical analysis. Panel A, B, C
and D report statistics of the bond-month secondary market municipal bond sample, the bond-date primary
market municipal bond sample, the district-year school district sample, and the tract-year and county-
year census tract and county samples, respectively, as described in Section 1. Variable descriptions are in
Appendix A.

$MM denotes dollar amounts in millions.

N Mean Std Median P25 P75

Panel A: Bond-Month Secondary Market Municipal Bond Sample

Tax-adjusted spread (%) 1,399,055 0.765 1.304 0.701 -0.021 1.505
Time-to-maturity (Years) 1,399,055 9.453 6.356 8.115 4.389 13.16
Maturity amount ($MM) 1,399,055 3.465 9.404 1.770 0.900 3.671
Number of trades 1,399,055 2.017 4.364 1.000 1.000 2.000
Par-to-maturity 1,399,055 0.059 0.129 0.018 0.007 0.050
Credit rating 1,399,055 13.25 8.76 18.00 0.000 19.00
GO type 1,399,055 0.912 0.283 1.000 1.000 1.000
Insured 1,399,055 0.464 0.499 0.000 0.000 1.000
Competitive 1,399,055 0.394 0.489 0.000 0.000 1.000
Callable 1,399,055 0.585 0.493 1.000 0.000 1.000
Enhanced 1,399,055 0.552 0.497 1.000 0.000 1.000
Bank qualified 1,399,055 0.142 0.349 0.000 0.000 0.000
Turnover 1,687,928 0.236 0.530 0.057 0.020 0.181
Retail turnover 1,687,928 0.064 0.111 0.025 0.008 0.068
Institutional turnover 1,687,928 0.073 0.244 0.000 0.000 0.000
Interdealer turnover 1,687,928 0.091 0.271 0.008 0.000 0.048
Illiquidity (% per $MM) 1,268,500 31.51 57.90 8.873 1.413 33.24

Panel B: Bond-Date Primary Market Municipal Bond Sample

Tax adjusted spread (%) 222,237 -0.228 0.742 -0.251 -0.718 0.208
Time-to-maturity (Years) 222,237 10.36 6.667 9.526 4.888 15.00
Maturity amount ($MM) 222,237 1.254 3.573 0.450 0.190 1.120
Credit rating 222,237 10.09 9.556 16.00 0.000 19.00
GO type 222,237 0.889 0.314 1.000 1.000 1.000
Insured 222,237 0.413 0.492 0.000 0.000 1.000
Competitive 222,237 0.466 0.499 0.000 0.000 1.000
Callable 222,237 0.497 0.500 0.000 0.000 1.000
Enhanced 222,237 0.483 0.500 0.000 0.000 1.000
Bank qualified 222,237 0.532 0.499 1.000 0.000 1.000
Institutional ownership 222,237 0.599 0.447 0.867 0.000 1.000

continued on next page
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Table 1
Summary Statistics (continued)

N Mean Std Median P25 P75

Panel C: District-Year School District Sample

Number of pupils 147,890 3,169.3 5,145.1 1,515.0 778.00 3,257.0
Property revenues per pupil 147,890 4,567.7 4,198.3 3,208.5 1,882.9 5,623.1
Debt per pupil 147,890 7,810.5 7,602.2 5,755.6 2,273.5 11,016
ST Debt per pupil 147,890 220.56 750.30 0.0000 0.0000 0.0000
LT Debt per pupil 147,890 7,532.4 7,420.9 5,519.1 2,132.0 10,593
State aid per pupil 147,890 103.57 242.40 0.0000 0.0000 94.558
Interest per pupil 147,890 314.00 311.36 227.87 91.276 437.09
Interest-to-property 147,890 0.1033 0.1152 0.0685 0.0252 0.1376
Property-to-revenue 147,890 0.3463 0.1968 0.3043 0.1995 0.4671
Expenditure-to-revenue 147,890 1.0068 0.1471 0.9719 0.9297 1.0300
District size (mi2) 147,890 85.587 179.09 13.955 5.1965 60.116
District density (pupils per mi2) 147,890 215.96 344.32 109.21 46.119 231.43

Panel D: Tract-Year Census Tract and County-Year County Samples

House price index (census tract) 1,246,402 77.805 25.005 77.417 60.313 92.981
Population (000s) 51,138 121.76 376.22 32.482 87.153 261.26
Income per capita ($000s) 51,138 36.714 14.455 34.164 43.851 54.220
Change in population 51,138 0.0037 0.0153 0.0023 0.0102 0.0199
Labor participation rate 51,128 0.4891 0.0655 0.4917 0.5287 0.5619
Employment rate change 51,123 0.0043 0.0400 0.0051 0.0210 0.0396
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Table 2
Impact on secondary market bond yield spreads
This table reports staggered difference-in-differences estimates for Equation (4), where the dependent variable
is the tax-adjusted spread. Shooting equals one if the bond is issued by a school district in a county
experiencing a mass shooting and the year-month is within two years post-shooting. Bond, district, and
county controls are described in Section 2.1, with variable descriptions in Appendix A. Standard errors, in
parentheses, are heteroskedasticity-robust and two-way clustered by district and year-month. ***p <0.01,
**p <0.05, *p <0.10.

Tax-Adjusted Spread

(1) (2) (3) (4)

Shooting 0.101*** 0.099*** 0.105*** 0.104***
(0.024) (0.024) (0.023) (0.023)

Bond Controls Yes Yes Yes Yes
District Controls No Yes No Yes
County Controls No No Yes Yes
Bond FEs Yes Yes Yes Yes
Year-month FEs Yes Yes Yes Yes
N 1,399,055 1,399,055 1,399,055 1,399,055
Adj.R2 0.63 0.64 0.63 0.64
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Table 3
Impact on secondary market bond outcomes
This table reports staggered difference-in-differences estimates for Equation (4), where the dependent vari-
ables are tax-adjusted spread in columns (1), turnover in columns (2), and illiquidity in columns (3). Shooting
equals one if the bond is issued by a school district in a county experiencing a mass shooting and the year-
month is within two years post-shooting. Bond, district, and county controls are described in Section 2.1,
and bond variables—log number of trading and average ratio of par to maturity amount—are excluded from
the analyses in columns (2) and (3). Variable descriptions are in Appendix A. Standard errors, in parenthe-
ses, are heteroskedasticity-robust and two-way clustered by district and year-month. ***p <0.01, **p <0.05,
*p <0.10.

Tax-Adj Spread Turnover Illiquidity

(1) (2) (3)

Shooting 0.104*** -0.035*** 0.027***
(0.023) (0.007) (0.009)

Bond Controls Yes Yes Yes
District Controls Yes Yes Yes
County Controls Yes Yes Yes
Bond FEs Yes Yes Yes
Year-month FEs Yes Yes Yes
N 1,399,055 1,687,928 1,268,500
Adj.R2 0.64 0.45 0.21
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Table 4
Heterogeneous impact on secondary market bond outcomes by credit rating
This table reports staggered difference-in-differences estimates for Equation (4) across two subsamples: high
credit rating (above AA-) and low credit rating (below or equal to AA- or unrated), where the dependent
variables are tax-adjusted spread in columns (1) and (2), turnover in columns (3) and (4), and illiquidity in
columns (5) and (6). Shooting equals one if the bond is issued by a school district in a county experiencing
a mass shooting and the year-month is within two years post-shooting. Bond, district, and county controls
are described in Section 2.1, and bond variables—log number of trading and average ratio of par to maturity
amount—are excluded from the analyses in columns (3)-(6). Variable descriptions are in Appendix A.
Standard errors, in parentheses, are heteroskedasticity-robust and two-way clustered by district and year-
month. ***p <0.01, **p <0.05, *p <0.10.

Tax-Adj Spread Turnover Illiquidity

High Low High Low High Low

(1) (2) (3) (4) (5) (6)

Shooting 0.061** 0.114*** -0.020* -0.038*** 0.030** 0.018
(0.025) (0.032) (0.010) (0.010) (0.012) (0.013)

Bond Controls Yes Yes Yes Yes Yes Yes
District Controls Yes Yes Yes Yes Yes Yes
County Controls Yes Yes Yes Yes Yes Yes
Bond FEs Yes Yes Yes Yes Yes Yes
Year-month FEs Yes Yes Yes Yes Yes Yes
N 621,686 764,345 723,279 948,131 555,919 694,383
Adj.R2 0.69 0.64 0.47 0.45 0.20 0.21
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Table 5
Heterogeneous impact on secondary market bond outcomes by property tax reliance
This table reports staggered difference-in-differences estimates for Equation (4), where the dependent variables are tax-adjusted spread in columns
(1) and (2), turnover in columns (3) and (4), and illiquidity in columns (5) and (6). Shooting equals one if the bond is issued by a school district in
a county experiencing a mass shooting and the year-month is within two years post-shooting. The shooting variable is disaggregated by property tax
revenue ratio and state tax policy: High and Low property ratio are based on a threshold of 0.7; Restrictive and Non-Restrictive policy are based on
districts under states implementing restrictive state tax policies, as described in Section 2.2.2. Bond, district, and county controls are described in
Section 2.1. Bond variables—log number of trading and average ratio of par to maturity amount—are excluded from the analyses in columns (3)-(6),
and the district variable—the ratio of property tax revenues to total revenues—is excluded from the analyses across the columns. Variable descriptions
are in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and two-way clustered by district and year-month. ***p <0.01,
**p <0.05, *p <0.10.

Tax-Adj Spread Turnover Illiquidity

(1) (2) (3) (4) (5) (6)

Shooting × 1(High property ratio) 0.179*** -0.067*** 0.043**
(0.061) (0.024) (0.021)

Shooting × 1(Low property ratio) 0.089*** -0.034*** 0.024**
(0.024) (0.008) (0.010)

Shooting × 1(Restrictive policy) 0.148** -0.053*** 0.036***
(0.058) (0.014) (0.014)

Shooting × 1(Non-Restrictive policy) 0.081*** -0.026*** 0.022**
(0.021) (0.008) (0.011)

Bond Controls Yes Yes Yes Yes Yes Yes
District Controls Yes Yes Yes Yes Yes Yes
County Controls Yes Yes Yes Yes Yes Yes
Bond FEs Yes Yes Yes Yes Yes Yes
Year-month FEs Yes Yes Yes Yes Yes Yes
N 1,399,055 1,399,055 1,687,928 1,687,928 1,268,500 1,268,500
Adj.R2 0.64 0.64 0.45 0.45 0.21 0.21
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Table 6
Heterogeneous impact on district outcomes by proximity to incident sites and density
This table reports staggered difference-in-differences estimates for Equation (4) in columns (1)-(3), where the dependent variable is the tax-adjusted
spread, and for Equation (8) in columns (4)-(9), where the dependent variables are the log of one plus number of pupils in columns (4)-(6) and property
revenues per pupil in columns (7)-(9). Shooting equals one if the bond is issued by a school district in a county experiencing a mass shooting and the
year-month is within two years post-shooting in columns (1)-(3), and if the district is in such a county and the year is within two years post-shooting
in columns (4)-(9). The shooting variable is disaggregated by proximity to incident sites and density: Nearby and Distant districts are defined based
on a threshold of 10 miles from an incident site; High and Low density are based on a threshold of 275 pupils per mi2. Bond, district, and county
controls are described in Section 2.1, with variable descriptions in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and
two-way clustered by district and year-month in columns (1)-(3), and clustered by state-year in columns (4)-(9). ***p <0.01, **p <0.05, *p <0.10.

Log (1 + Variable)

Tax-Adj Spread Number of Pupils Property Revenues per pupil

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Shooting 0.104*** 0.004 -0.007
(0.023) (0.004) (0.007)

Shooting × 1(Nearby) 0.117*** 0.004 -0.016**
(0.032) (0.004) (0.007)

Shooting × 1(Distant) 0.087*** 0.004 -0.002
(0.032) (0.005) (0.009)

Shooting × 1(High density) 0.117*** 0.003 -0.019*
(0.035) (0.004) (0.011)

Shooting × 1(Low density) 0.088*** 0.005 0.001
(0.025) (0.005) (0.007)

Bond Controls Yes Yes Yes No No No No No No
District Controls Yes Yes Yes No No No No No No
County Controls Yes Yes Yes No No No No No No
Bond FEs Yes Yes Yes No No No No No No
District FEs No No No Yes Yes Yes Yes Yes Yes
Year-month FEs Yes Yes Yes No No No No No No
Year FEs No No No Yes Yes Yes Yes Yes Yes
N 1,399,055 1,396,583 1,399,055 147,890 147,655 147,890 147,890 147,655 147,890
Adj.R2 0.64 0.64 0.64 0.98 0.98 0.98 0.93 0.93 0.93
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Table 7
Heterogeneous impact on secondary market bond outcomes by maturity
This table reports staggered difference-in-differences estimates for Equation (4) across two subsamples: short-
term maturity (less than ten years) and long-term maturity (greater than or equal to ten years), where the
dependent variables are tax-adjusted spread in columns (1) and (2), turnover in columns (3) and (4), and
illiquidity in columns (5) and (6). Shooting equals one if the bond is issued by a school district in a county
experiencing a mass shooting and the year-month is within two years post-shooting. Bond, district, and
county controls are described in Section 2.1, and bond variables—log number of trading and average ratio
of par to maturity amount—are excluded from the analyses in columns (3)-(6). Variable descriptions are in
Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and two-way clustered by district
and year-month. ***p <0.01, **p <0.05, *p <0.10.

Tax-Adj Spread Turnover Illiquidity

< 10-Year ≥ 10-Year < 10-Year ≥ 10-Year < 10-Year ≥ 10-Year

(1) (2) (3) (4) (5) (6)

Shooting 0.070*** 0.112*** -0.019** -0.058*** 0.007 0.048***
(0.021) (0.028) (0.008) (0.013) (0.009) (0.017)

Bond Controls Yes Yes Yes Yes Yes Yes
District Controls Yes Yes Yes Yes Yes Yes
County Controls Yes Yes Yes Yes Yes Yes
Bond FEs Yes Yes Yes Yes Yes Yes
Year-month FEs Yes Yes Yes Yes Yes Yes
N 841,905 543,720 1,037,298 638,903 764,616 490,401
Adj.R2 0.67 0.79 0.46 0.47 0.19 0.18
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Table 8
Dynamic impact on bond credit ratings
This table reports event study estimates for Equation (6) across different time windows relative to the incident year-month, as specified in the
columns. The dependent variable is the credit rating (AAA = 21; D = 1). Shooting equals one if the year-month is in two years post-shooting.
Panel A studies the average effect on credit ratings, while Panel B disaggregates the shooting variable by proximity to incident sites, with Nearby
and Distant defined based on a threshold of 10 miles from an incident site. The vector Xi,j,t comprises a set of bond-level control variables, including
years to maturity, log maturity size, and maturity-matched Treasury yield. Variable descriptions are in Appendix A. Standard errors, in parentheses,
are heteroskedasticity-robust and two-way clustered by district and year-month. ***p <0.01, **p <0.05, *p <0.10.

Credit Rating (AAA = 21)

1-month 3-month 6-month 9-month 12-month 15-month 18-month 21-month 24-month

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Overall

Shooting -0.089 -0.114** -0.124*** -0.126*** -0.101** -0.060 -0.003 0.045 0.069
(0.068) (0.049) (0.043) (0.041) (0.046) (0.048) (0.046) (0.050) (0.055)

N 289,766 314,683 356,719 399,920 441,574 481,609 520,347 562,732 602,744
Adj.R2 0.95 0.94 0.94 0.94 0.92 0.90 0.89 0.88 0.88

Panel B: Nearby vs. Distant

Shooting × 1(Nearby) -0.113* -0.131*** -0.140*** -0.142*** -0.105* -0.049 0.029 0.092 0.126**
(0.059) (0.049) (0.048) (0.048) (0.056) (0.061) (0.060) (0.061) (0.064)

Shooting × 1(Distant) -0.065 -0.096 -0.109** -0.111** -0.097* -0.072 -0.036 -0.003 0.012
(0.081) (0.061) (0.054) (0.052) (0.052) (0.054) (0.057) (0.064) (0.070)

Bond Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Bond FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 289,766 314,683 356,719 399,920 441,574 481,609 520,347 562,732 602,744
Adj.R2 0.95 0.94 0.94 0.94 0.92 0.90 0.89 0.88 0.88
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Table 9
Heterogeneous impact on turnover by investor type
This table reports staggered difference-in-differences estimates for Equation (4), where the dependent vari-
ables are turnover measures for all trades in column (1), retail trades in column (2), institutional trades in
column (3), and dealer trades in column (4). Shooting equals one if the bond is issued by a school district
in a county experiencing a mass shooting and the year-month is within two years post-shooting. Bond,
district, and county controls are described in Section 2.1, and bond variables—log number of trading and
average ratio of par to maturity amount—are excluded from the analyses. Variable descriptions are in Ap-
pendix A. Standard errors, in parentheses, are heteroscedasticity-robust and two-way clustered by district
and year-month. ***p <0.01, **p <0.05, *p <0.10.

TurnoverAll TurnoverRetail TurnoverInst TurnoverDealer

(1) (2) (3) (4)

Shooting -0.035*** -0.007 -0.045*** -0.017***
(0.007) (0.005) (0.008) (0.006)

Bond Controls Yes Yes Yes Yes
District Controls Yes Yes Yes Yes
County Controls Yes Yes Yes Yes
Bond FEs Yes Yes Yes Yes
Year-month FEs Yes Yes Yes Yes
N 1,687,928 1,687,928 1,687,928 1,687,928
Adj.R2 0.45 0.54 0.33 0.35
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Table 10
Implications for the primary market
This table reports staggered difference-in-differences estimates for Equation (7), where the dependent variable
is the tax-adjusted spread. Shooting equals one if the bond is issued by a school district in a county
experiencing a mass shooting and the date is within two years post-shooting. The shooting variable is
disaggregated by proximity to incident sites and institution ownership: Nearby and Distant districts are
defined based on a threshold of 10 miles from an incident sites; High and Low institutional ownership
are defined based on a threshold of 0.5. Bond, district, and county controls are described in Section 3.1,
with variable descriptions in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and
two-way clustered by issuance and year-month. ***p <0.01, **p <0.05, *p <0.10.

Tax-Adjusted Spread

(1) (2) (3)

Shooting 0.095***
(0.029)

Shooting × 1(Nearby) 0.085*
(0.044)

Shooting × 1(Distant) 0.112***
(0.034)

Shooting × 1(High Institution ownership) 0.111***
(0.029)

Shooting × 1(Low Institution ownership) 0.057*
(0.031)

Bond Controls Yes Yes Yes
District Controls Yes Yes Yes
County Controls Yes Yes Yes
District FEs Yes Yes Yes
Year FEs Yes Yes Yes
N 222,237 221,443 222,237
Adj.R2 0.68 0.68 0.68
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Table 11
Implications for school districts
This table reports staggered difference-in-differences estimates for Equation (8) across three time windows relative to the incident year: -2 to 0 in
columns (1), (4), and (7); -2 to +1 in columns (2), (5), and (8); and -2 to +2 in columns (3), (6), and (9), where the dependent variable are the
log of one plus short-term debt per pupil in columns (1)-(3), long-term debt per pupil in columns (4)-(6), and state debt aid per pupil in columns
(7)-(9). Shooting equals one if the school district is in a county experiencing a mass shooting and the year is within two years post-shooting. Panel A
studies the average effect, while Panel B disaggregates the shooting variable by proximity to incident sites, with Nearby and Distant defined based on
a threshold of 10 miles from an incident site. Variable descriptions are in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust
and clustered by state-year. ***p <0.01, **p <0.05, *p <0.10.

Log (1 + Variable)

ST debt per pupil LT debt per pupil State debt aid per pupil

[-2,+0] [-2,+1] [-2,+2] [-2,+0] [-2,+1] [-2,+2] [-2,+0] [-2,+1] [-2,+2]

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: Overall

Shooting -0.093 -0.129** -0.100* -0.060 -0.004 0.033 -0.024 0.005 -0.005
(0.068) (0.059) (0.059) (0.079) (0.063) (0.074) (0.071) (0.069) (0.067)

N 145,553 146,792 147,890 145,553 146,792 147,890 145,553 146,792 147,890
Adj.R2 0.55 0.55 0.55 0.40 0.40 0.40 0.58 0.58 0.58

Panel B: Nearby vs. Distant

Shooting × 1(Nearby) -0.152 -0.165** -0.119 -0.040 -0.008 0.032 -0.007 0.050 0.064
(0.099) (0.082) (0.080) (0.092) (0.088) (0.094) (0.071) (0.073) (0.070)

Shooting × 1(Distant) -0.037 -0.093 -0.066 -0.072 0.008 0.043 -0.002 0.002 -0.032
(0.086) (0.072) (0.073) (0.082) (0.059) (0.071) (0.090) (0.086) (0.086)

District FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 145,412 146,604 147,655 145,412 146,604 147,655 145,412 146,604 147,655
Adj.R2 0.55 0.55 0.55 0.40 0.40 0.40 0.58 0.58 0.58
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Internet Appendix

Table IA.1
Dynamic impact on secondary market bond yield spread
This table reports staggered difference-in-differences estimates for Equation (4), where the Shooting variable
is replaced with indicator variables for relative months to the incident year-month. The dependent variable
is the tax-adjusted spread. Indicator equals one if the bond is issued by a school district in a county
experiencing a mass shooting and the year-month relative to the incident year-month is within the range
specified in parentheses. Bond, district, and county controls are described in Section 2.1, with variable
descriptions in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and two-way
clustered by district and year-month. ***p <0.01, **p <0.05, *p <0.10.

Tax-Adjusted Spread

(1) (2)

Indicator[-24,-18) 0.007 -0.001
(0.026) (0.024)

Indicator[-18,-12) -0.014 -0.030
(0.022) (0.019)

Indicator[-12,-6) -0.022 -0.026*
(0.019) (0.015)

Indicator[-6,0) Omitted Omitted
- -

Indicator[0,+6) 0.025 0.027*
(0.017) (0.015)

Indicator[+6,+12) 0.041* 0.057***
(0.022) (0.022)

Indicator[+12,+18) 0.108*** 0.138***
(0.034) (0.033)

Indicator[+18,+24) 0.097*** 0.138***
(0.037) (0.040)

Indicator[+24,+30) 0.063* 0.125***
(0.038) (0.043)

Indicator[+30,+36) 0.023 0.084*
(0.035) (0.044)

Bond Controls Yes Yes
District Controls Yes Yes
County Controls Yes Yes
Bond FEs No Yes
District FEs Yes No
Year-month FEs Yes Yes
N 1,429,425 1,429,425
Adj.R2 0.51 0.64
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Table IA.2
Impact on secondary market bond outcomes using adjacent counties as control group
This table reports staggered difference-in-differences estimates for Equation (4) using school districts in
adjacent counties as control group, where the dependent variables are tax-adjusted spread in columns (1),
turnover in column (2), and illiquidity in column (3). Shooting equals one if the bond is issued by a school
district in a county experiencing a mass shooting and the year-month is within two years post-shooting.
Bond, district, and county controls are described in Section 2.1, and bond variables—log number of trading
and average ratio of par to maturity amount—are excluded from the analyses in columns (2)-(3). Variable
descriptions are in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and two-way
clustered by district and year-month. ***p <0.01, **p <0.05, *p <0.10.

Tax-Adj Spread Turnover Illiquidity

(1) (2) (3)

Shooting 0.095*** -0.042*** 0.028***
(0.023) (0.007) (0.009)

Bond Controls Yes Yes Yes
District Controls Yes Yes Yes
County Controls Yes Yes Yes
Bond FEs Yes Yes Yes
Year-month FEs Yes Yes Yes
N 961,007 1,157,504 870,252
Adj.R2 0.64 0.44 0.20
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Table IA.3
Dynamic impact on local housing markets
This table reports staggered difference-in-differences estimates for Equation (5), where the Shooting variable
is replaced with indicator variables for relative years to the incident year, across two control groups: column
(1) compares census tracts near incident sites, as defined in Section 2.3.1, to all other tracts, and column
(2) to distant tracts in affected counties. The dependent variable is the log of house price index (HPI).
Indicator equals one if the census tract is near an incident site and the year relative to the incident year
equals the sub-scripted number. Variable descriptions are in Appendix A. Standard errors, in parentheses,
are heteroskedasticity-robust and clustered by state-year. ***p <0.01, **p <0.05, *p <0.10.

Log of HPI

(1) (2)

Indicator-5 -0.001 0.004
(0.015) (0.016)

Indicator-4 0.002 0.005
(0.012) (0.014)

Indicator-3 0.002 0.004
(0.011) (0.012)

Indicator-2 0.005 0.007
(0.010) (0.012)

Indicator-1 Omitted Omitted
- -

Indicator0 -0.004 -0.005
(0.011) (0.012)

Indicator+1 -0.007 -0.008
(0.010) (0.011)

Indicator+2 -0.013 -0.017
(0.011) (0.012)

Indicator+3 -0.018 -0.028**
(0.012) (0.013)

Indicator+4 -0.007 -0.024*
(0.013) (0.014)

Indicator+5 0.002 -0.020
(0.014) (0.015)

Tract FEs Yes Yes
Year FEs Yes Yes
Control Group All other tracts Distant tracts
N 1,316,966 552,968
Adj.R2 0.83 0.83
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Table IA.4
Impact on local housing markets
This table reports staggered difference-in-differences estimates for Equation (5) using a 3-year event window,
across three panels, each using a different counterfactual: Panel A compares census tracts near incident sites,
as defined in Section 2.3.1, to all other tracts, Panel B to distant tracts in affected counties, and Panel C
to tracts in unaffected counties. Column (1) presents the full sample analysis, while columns (2)-(4) provide
subsample analyses based on census tract size, as specified in the columns. The dependent variable is the
log of house price index (HPI). Shooting equals one if the census tract is near an incident site and the year is
within three years post-shooting. Variable descriptions are in Appendix A. Standard errors, in parentheses,
are heteroskedasticity-robust and clustered by state-year. ***p <0.01, **p <0.05, *p <0.10.

Log of HPI

All tracts (0, 1) mi2 [1, 5) mi2 [5, ∞) mi2

(1) (2) (3) (4)

Panel A: Near vs. All Tracts

Shooting -0.012* -0.031** -0.002 -0.002
(0.007) (0.014) (0.008) (0.006)

N 1,246,402 408,283 445,336 392,783
Adj.R2 0.82 0.83 0.82 0.84

Panel B: Near vs. Distant Tracts in Shooting Counties

Shooting -0.017** -0.037*** -0.001 -0.005
(0.008) (0.014) (0.008) (0.007)

N 519,866 258,248 196,101 65,517
Adj.R2 0.82 0.83 0.82 0.83

Panel C: Near vs. Tracts in Non-shooting Counties

Shooting -0.007 -0.023 0.000 -0.001
(0.007) (0.014) (0.009) (0.006)

Tract FEs Yes Yes Yes Yes
Year FEs Yes Yes Yes Yes
N 730,957 151,388 250,931 328,638
Adj.R2 0.82 0.82 0.83 0.84
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Table IA.5
Heterogeneous impact on district outcomes by district distance to incident sites
This table reports staggered difference-in-differences estimates for Equation (7) in column (1) and Equa-
tion (4) in column (2), where the dependent variable is the tax-adjusted spread, and for Equation (8) in
columns (3)-(4), where the dependent variables are the log of one plus number of pupils in columns (3) and
property revenues per pupil in columns (4). Shooting equals one if the bond is issued by a school district
in a county experiencing a mass shooting and the date or year-month is within two years post-shooting in
columns (1)-(2), and if the district is in such a county and the year is within two years post-shooting in
columns (3)-(4). The shooting variable is disaggregated by proximity to incident sites, with Focus districts
defined as those containing an incident site within their boundaries and Non-Focus districts as those that
do not. Bond, district, and county controls are described in Section 2.1, with variable descriptions in Ap-
pendix A. Standard errors, in parentheses, are heteroskedasticity-robust and two-way clustered by district
and year-month in columns (1)-(3), and clustered by state-year in columns (4)-(9). ***p <0.01, **p <0.05,
*p <0.10.

Tax-Adj Spread Log (1 + Variable)

Primary Secondary Number of Pupils
Property Revenues

per pupil

(1) (2) (3) (4)

Shooting × 1(Focus) 0.123** 0.112 0.003 -0.006
(0.063) (0.071) (0.003) (0.008)

Shooting × 1(Non-Focus) 0.098*** 0.102*** 0.004 -0.009
(0.033) (0.024) (0.004) (0.008)

Bond Controls Yes Yes No No
District Controls Yes Yes No No
County Controls Yes Yes No No
Bond FEs No Yes No No
Year-month FEs No Yes No No
District FEs Yes No Yes Yes
Year FEs Yes No Yes Yes
N 221,443 1,399,055 147,655 147,655
Adj.R2 0.68 0.64 0.98 0.93
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Table IA.6
Implications for school districts
This table reports staggered difference-in-differences estimates for Equation (8) across three time windows relative to the incident year: -2 to 0 in
columns (1), (4), and (7); -2 to +1 in columns (2), (5), and (8); and -2 to +2 in columns (3), (6), and (9), where the dependent variable are the log of
one plus short-term debts per pupil in columns (1)-(3), long-term debts per pupil in columns (4)-(6), and state debt aids per pupil in columns (7)-(9).
Shooting equals one if the school district is in a county experiencing a mass shooting and the year is within two years post-shooting. The shooting
variable is disaggregated by proximity to incident sites, with Focus districts defined as those containing an incident site within their boundaries and
Non-Focus districts as those that do not. Variable descriptions are in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and
clustered by state-year. ***p <0.01, **p <0.05, *p <0.10.

Log (1 + Variable)

ST debts per pupil LT debts per pupil State debt aids per pupil

[-2,+0] [-2,+1] [-2,+2] [-2,+0] [-2,+1] [-2,+2] [-2,+0] [-2,+1] [-2,+2]

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Shooting × 1(Focus) 0.138 0.111 0.208* -0.107 -0.101 -0.057 0.203* 0.174* 0.152
(0.148) (0.121) (0.124) (0.077) (0.082) (0.081) (0.114) (0.094) (0.097)

Shooting × 1(Non-Focus) -0.106 -0.143** -0.114* -0.054 0.010 0.046 -0.022 0.010 -0.002
(0.073) (0.063) (0.064) (0.088) (0.071) (0.083) (0.076) (0.076) (0.073)

District FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FEs Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 145,412 146,604 147,655 145,412 146,604 147,655 145,412 146,604 147,655
Adj.R2 0.55 0.55 0.55 0.40 0.40 0.40 0.58 0.58 0.58
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Table IA.7
Regressions predicting mass shootings
This table reports OLS estimates in column (1) and logistic regression estimates in column (2), where the
dependent variable is a dummy that equals one if a school district is located in a county experiencing a
mass shooting in the subsequent year. The sample includes control districts from 1997 to 2022 and treated
districts for the year preceding a shooting. All predictor variables are measured at the school district level.
Variable descriptions are in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and
clustered by state-year. ***p <0.01, **p <0.05, *p <0.10.

Treated = 1

OLS Logit

(1) (2)

Log of Number of Pupils 0.007*** 0.625***
(0.001) (0.074)

Log of (1+Property Revenues per pupil) 0.000 0.017
(0.003) (0.313)

Log of (1+Debts per pupil) 0.000 0.031
(0.000) (0.030)

Interest-to-Property 0.000 0.018
(0.000) (0.015)

Property-to-Revenue 0.016 1.694
(0.014) (1.121)

Expenditure-to-Revenue -0.004* -0.466
(0.002) (0.306)

Year FEs Yes Yes
N 137,613 137,613
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Table IA.8
Impact on secondary market bond outcomes with granular fixed effects
This table reports staggered difference-in-differences estimates for Equation (4), incorporating more gran-
ular fixed effects in place of year-month fixed effects: size-by-year-month and ratio-by-year-month. Size
is categorized into deciles based on numbers of pupils, while ratio is categorized into deciles based on the
expenditure-to-revenue ratio. The dependent variables are tax-adjusted spread in columns (1), turnover in
columns (2), and illiquidity in columns (3). Shooting equals one if the bond is issued by a school district in a
county experiencing a mass shooting and the year-month is within two years post-shooting. Bond, district,
and county controls are described in Section 2.1, and bond variables—log number of trading and average
ratio of par to maturity amount—are excluded from the analyses in columns (2)-(3). Variable descriptions
are in Appendix A. Standard errors, in parentheses, are heteroskedasticity-robust and two-way clustered by
district and year-month. ***p <0.01, **p <0.05, *p <0.10.

Tax-Adj Spread Turnover Illiquidity

(1) (2) (3)

Shooting 0.090*** -0.040*** 0.025***
(0.024) (0.007) (0.009)

Bond Controls Yes Yes Yes
District Controls Yes Yes Yes
County Controls Yes Yes Yes
Bond FEs Yes Yes Yes
Size-by-Year-month FEs Yes Yes Yes
Ratio-by-Year-month FEs Yes Yes Yes
N 1,399,055 1,687,928 1,268,500
Adj.R2 0.64 0.45 0.21
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Table IA.9
Impact on local housing markets
This table reports staggered difference-in-differences estimates for Equation (5) using a 2-year event window,
across three panels, each using a different counterfactual: Panel A compares census tracts near incident sites,
as defined in Section 2.3.1, to all other tracts, Panel B to distant tracts in affected counties, and Panel C
to tracts in unaffected counties. Column (1) presents the full sample analysis, while columns (2)-(4) provide
subsample analyses based on census tract size, as specified in the columns. The dependent variable is the
log of house price index (HPI). Shooting equals one if the census tract is near an incident site and the year is
within three years post-shooting. Variable descriptions are in Appendix A. Standard errors, in parentheses,
are heteroskedasticity-robust and clustered by state-year. ***p <0.01, **p <0.05, *p <0.10.

Log of HPI

All tracts (0, 1) mi2 [1, 5) mi2 [5, ∞) mi2

(1) (2) (3) (4)

Panel A: Near vs. All Tracts

Shooting -0.011 -0.023 -0.004 -0.004
(0.007) (0.015) (0.008) (0.006)

N 1,211,072 395,962 431,449 383,661
Adj.R2 0.81 0.82 0.81 0.83

Panel B: Near vs. Distant Tracts in Shooting Counties

Shooting -0.014* -0.027* -0.003 -0.004
(0.008) (0.015) (0.008) (0.007)

N 518,651 257,880 195,625 65,146
Adj.R2 0.82 0.83 0.82 0.83

Panel C: Near vs. Tracts in Non-shooting Counties

Shooting -0.007 -0.018 -0.002 -0.003
(0.007) (0.015) (0.009) (0.006)

Tract FEs Yes Yes Yes Yes
Year FEs Yes Yes Yes Yes
N 729,622 151,018 250,444 328,160
Adj.R2 0.82 0.82 0.83 0.84
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