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Abstract
Population changes become a more significant predictor of municipal bond yield
spreads during the COVID-19 pandemic. Areas experiencing positive (negative) migration shocks in the middle of 2020 exhibit lower (higher) municipal bond yield spreads
both immediately and through at least the end of 2021. This effect is larger for
lower-rated bonds and areas experiencing larger than usual population outflows, and
is not explained by shocks to the unemployment rate, employment growth, or house
prices. Yield changes are largest at the 5 to 10 year horizon suggesting heightened
risks in the medium-run. Further evidence highlights the importance of remote work in
pandemic-era migration patterns and, in turn, municipal financial health. Our findings
suggest that market participants believe that COVID-period migration captures a
permanent, economically relevant, phenomenon that poses downside risk to the future
of some municipal economies.
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Introduction
The COVID-19 (“COVID”) pandemic has impacted both the financial and real economies

in a variety of ways. It has led to unprecedented unemployment, dramatic swings in asset
prices, and accelerated technological trends. Municipalities lie at the center of this confluence
of events, experiencing significant changes in their economies, cost of capital, and even the
makeup and size of their population with the pandemic significantly altering where households
choose to locate. A growing literature documents how migration patterns reflect the pandemicinduced shift towards working from home and changes in preferences for goods and services.1
The anticipated permanence of these shifts in location preferences and the underlying risk
factors for local economies and municipal finances are important considerations for policy
makers, investors, employers and employees moving forward.
In this paper, we use the municipal bond market as a laboratory to examine how the
pandemic-induced shift in location preferences affects local economies. There are several
channels through which COVID-induced migration may, either positively or negatively, affect
municipal bond yields. The adoption of remote work and migration of households out of
city centers and out of productive cities with a remote work capable workforce is affecting
the demand of residential and commercial real estate (Ramani and Bloom, 2021; Gupta,
Mittal, Peeters, and Van Nieuwerburgh, 2021; Brueckner and Sayantani, 2022; Gupta, Mittal,
and Van Nieuwerburgh, 2022; Mondragon and Wieland, 2022), which will affect current and
future property tax revenues. This migration – especially higher income individuals that
work in remote work capable occupations (Haslag and Weagley, 2021) – will also impact
the income and sales tax bases and potentially have spillovers on local economies and labor
markets (Moretti, 2010). However, municipalities may respond to COVID period migration
by cutting or expanding investment in public goods and debt issuance. In-migration can lead
to excessive debt accumulation and worse municipal debt outcomes (Gordon and Guerron,
1
For examples of COVID-induced migration and its consequences, see Barrero, Bloom, and Davis (2020);
Brueckner, Kahn, and Lin (2021); Davis, Ghent, and Gregory (2021); Delventhal, Kwon, and Parkhomenko
(2020); Guglielminetti, Loberto, Zevi, and Zizza (2021); Haslag and Weagley (2021); Ozimek (2020).

1

2021) and risks of over-investment and over-indebtedness are heightened if pandemic-era
flows are temporary and reverse over time.
Building on the idea that municipal bond prices will reflect the markets’ expectations
about future financial risks to local economies, we examine how changes in migration and
population patterns during the COVID-19 pandemic relate to municipal bond yields. We
then examine how this relation varies over time and across the term structure, and how it
relates to other time varying shocks impacting both local economies and municipal bond
markets. In doing so, we contribute to understanding the expected future impact of the
pandemic-induced shift in location preferences on local economies and the financial stability
of municipalities.
We begin with a preliminary analysis to determine whether changes in local population
matter for municipal bond yields generally, and especially during the COVID-19 pandemic.
Using data from 2010 to 2021 and including bond fixed effects, we find that changes in
population are negatively related to municipal bond yields over the entire sample period,
but significantly more so during the COVID-19 pandemic. Whether or not we control for
factors such as unemployment rate, employment growth, house prices, or local policies via
state-year-month fixed effects, we find that the sensitivity of bond yields to population
changes approximately triples during the pandemic. These changes are consistent with
markets viewing COVID-era shifts in migration as more permanent or more related to longrun fundamentals, compared with similar changes in previous periods. The economic and
statistical significance of population flows as a predictor of municipal bond yields during the
pandemic is the first indication that the market may be pricing a regime shift in locational
preferences brought on by the pandemic and the resultant impact on the fundamentals of
municipalities.
After documenting the significant change in the baseline relation between population
flows and municipal bond yields during the pandemic, we conduct a difference-in-differences
analysis to see how COVID-period migration shocks relate to municipal bond yields in the
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years surrounding the 2020 onset of the COVID pandemic. Using USPS change of address
data, we define a county’s COVID-induced migration treatment as the county-level change in
net inflows between the pre-pandemic and the pandemic periods. Interacting this treatment
with the post-COVID period, we find areas with greater abnormal inflows (outflows) during
the COVID period experienced significantly lower (higher) yield spread changes. Using the
difference in the average migration shock between urban and non-urban areas, we find an
economically meaningful effect of an 8 basis points change in municipal bond yield spreads,
and this effect persists through at least the end of 2021. The relation does not appear to
be a continuation of trends or expected by market participants, as we find no evidence that
pre-COVID trends in yield spreads relate to the COVID-period migration shock.
In contrast to the significant relation between an area’s COVID-induced migration
treatment and post-COVID yield spreads, we do not find consistent evidence that COVIDperiod economic shocks to unemployment rates, employment growth, or house prices have
long-lasting effects on municipal bond yields. Moreover, the inclusion of these additional
economic shocks has little effect on the estimated relation between migration shocks and
municipal bond yield spreads. One factor that does attenuate the relation between the
migration shocks and yields is the inclusion of state-year-month fixed effects, which absorb
any effects of state level policies that impact both migration and bond yields but also absorb
any effect of changes in cross-state migration preferences. The more conservative estimates
relating migration shocks to municipal bond yields are approximately 45% smaller than our
baseline estimates, but remain statistically significant and continue to suggest parallel trends
between areas with COVID-period inflows and outflows pre-pandemic. While not intended to
represent the causal effect of an additional migrant, our findings suggest that the post-COVID
migratory shock an area experiences contains a value relevant signal to municipal bondholders
that is largely independent from signals produced by other contemporaneous local economic
shocks.
Our findings support the idea that COVID-era migration reflects some probability of a
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permanent shift in preferences that are relevant to the health of local economies. Municipal
bonds are notoriously unlikely to default, so if fundamental risks drive our results, then we
expect the effect of COVID-induced migration on yield spreads to be concentrated in cases
directly related to downside risk. Consistent with this, we find that the sensitivity between
yield spreads and changes in net flows is twice as large for bonds with ex-ante credit ratings
below the sample median. This result holds comparing bonds with different ratings that are
within the same county and trade in the same year-month.
To provide evidence on the relative importance of longer-run fundamental risks and
short-term market rollover risks, we partition the sample by bond maturity. Migration shocks
appear to increase short-run rollover risk as the initial effect of COVID-induced migration
shocks is larger for short maturity bonds, but this excess impact largely attenuates by the
end of 2020. We find that bonds with 5-10 year maturities experience the largest changes
in bond spreads. Back-of-the-envelope calculations show yields on future cash flows in this
time range increasing by about 11 basis points with a one standard deviation lower migration
shock. Overall, the evidence suggests that most of the observed effect that persists into 2021
is due to the market updating their beliefs on municipal fundamentals, especially in the
medium-run.
The longer-run nature of the relationship between COVID-era migration and yields
suggests that market participants do not view the underlying causes and consequences as
temporary. We further assess the importance of more permanent shifts in location preferences
in a few ways. A major driver of migration during COVID was the technological shift towards
remote work, which has the potential to persist and impact local economies significantly.
We examine the connection between remote work, migration and yields on municipal bonds.
Brueckner et al. (2021) and Brueckner and Sayantani (2022) develop related models that
predict outflows from higher productivity areas (which are higher cost-of-living locations) that
have a work force that is more remote work capable. Using their theoretical underpinnings,
we find greater outflows post-COVID in more productive counties with greater remote work
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capability. These counties also exhibit a relative increase in bond spreads. Further supporting
that our main migration shock-yield relationship is driven by more permanent changes in
location preferences, we find that a migration shock measure constructed using temporary
change of addresses does not significantly predict yields after accounting for the shock to
permanent re-locations. These results offer suggestive evidence that the market expectations
regarding the permanence of the shift to remote work, which may read to continued household
relocation, is impacting the current cost of capital for municipalities.
We complement our analysis by examining how COVID-induced migration affects the
behavior of other market participants. We first focus on municipalities and their issuance
behavior. We find that COVID-induced flows are positively related to issuance behavior
during the pandemic. A one standard-deviation increase in the migration shock is associated
with 3.5% larger increase in issuance per capita over the entire 16 month post-COVID period,
compared to the pre-COVID period. The results are consistent with a permanent reduction
(increase) in capital raised during the post-COVID period for areas with large net outflows
(inflows). Combining this evidence with our secondary market yield results suggests that
the market does not view the combination of in-migration and incremental issuance as risky
on average, perhaps because municipalities are basing their issuance decisions on migration
patterns that market participants view as sufficiently persistent.
We then turn to studying how rating agencies adjust ratings in response to COVID-19
and how it relates to our migration shock measure. Given our interest in the relation between
COVID migration shocks and municipal financial health, we do not include credit rating
controls in our baseline analyses. We do, however, include bond fixed effects throughout our
tests, so ratings are only relevant to the extent that they change over time. We find that
rating agencies downgrade areas that experienced higher net outflows during the pandemic at
a much higher rate than other areas, but still less than 10% of municipalities were downgraded
in 2020. Incorporating the information from rating agencies only has a minor effect on the
migration shock-yield spread relation. Thus, rating agencies do identify potential trouble as a
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result from the pandemic but do not react to the same extent that investors do. This implies
that the migration shock offers additional information above and beyond the information in
coarse rating changes.
Our findings indicate that changing migration patterns during the pandemic contain value
relevant information for the municipal bond market. Establishing a direct causal link between
COVID period migration and municipal bond yields is not the purpose of our analyses; indeed,
a primary driver of the relation between migration and yields that we observe should reflect
the informativeness of migration regarding the future expected growth of the local economy.
Consistent with this idea, our findings suggest (1) that migration shocks are distinct from
other COVID period economic shocks in predicting municipal yield spreads, and (2) that
investors updating their beliefs on municipalities fundamental risks contribute to the COVID
migration-yield relation.
The methods we employ in our paper makes our work distinct and largely uninfluenced by
the findings of several strands of the finance and economics literature relating to the COVID
pandemic. Our analysis abstracts away from the literature focusing on the Federal Reserve’s
Municipal Liquidity Facility (MLF) that helped the municipal bond market recover following
a large outflow of capital from bond funds following the initial COVID-19 shock.2 Aside
from descriptive illustrations, our sample does not begin until more than six months after
this substantial policy action. Especially after the inclusion of state-year-month fixed effects,
our analyses are also not impacted by the evidence in Tran and Uzmanoglu (2022) that the
spread of COVID-19 and state lockdowns increase municipal bond spreads.
Another strand of literature suggests that expectations in future house price changes may
be associated with the COVID period shift in migration (e.g., Gupta et al., 2021; Liu and Su,
2021; Ramani and Bloom, 2021). We view migration’s ability to proxy for future property
value as a possible channel through which our documented effect operates, but provide several
2

For example, see Bi and Marsh (2020); Bordo and Duca (2021); Cipriani, Haughwout, Hyman, Kovner,
La Spada, Lieber, Nee et al. (2020); Fritsch, Bagley, and Nee (2021); Haughwout, Hyman, and Shachar
(2021).
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pieces of evidence that the effect we document is largely unrelated to contemporaneous house
prices. Most directly, controlling for COVID-period house price shocks has little effect on
our estimated effect of migration. In addition, we find no evidence that our findings are
concentrated in samples or areas with greater reliance on property taxes, such as school
districts. These results suggest our findings are driven by a more general expected change in
municipal bonds’ underlying cash flows, than just property price and property tax movements.
More broadly, we document COVID-induced migration as a new determinant of municipal
bond yields, contributing to the growing literature documenting the effects of the pandemic
on asset prices in various asset classes such as equity prices (e.g., Baker, Bloom, Davis, Kost,
Sammon, and Viratyosin, 2020; Bretscher, Hsu, Simasek, and Tamoni, 2020; Cheng, 2020;
Gormsen and Koijen, 2020; Jackwerth, 2020; Landier and Thesmar, 2020), corporate bonds
(e.g., Arnold and Rhodes, 2021; Flanagan and Purnanandam, 2020; Falato, Goldstein, and
Hortaçsu, 2021; Haddad, Moreira, and Muir, 2021; Kargar, Lester, Lindsay, Liu, Weill, and
Zúñiga, 2021; Liang, 2020; O’Hara and Zhou, 2021), U.S. Treasuries (e.g., He, Nagel, and
Song, 2022; Duffie, 2020) and commercial real estate (Ling, Wang, and Zhou, 2020; Gupta
et al., 2022). Our findings also relate to the literature examining determinants of public
financing costs, including liquidity and default risk (Ang, Bhansali, and Xing (2014), Schwert
(2017)), tax policy (Ang, Bhansali, and Xing (2010), Longstaff (2011), Schultz (2012), Garrett,
Ordin, Roberts, and Serrato (2017), Babina, Jotikasthira, Lundblad, and Ramadorai (2021)),
political connection (Butler, Fauver, and Mortal (2009)), information environment (Gao,
Lee, and Murphy (2020), Cuny (2018)), climate change (Goldsmith-Pinkham, Gustafson,
Lewis, and Schwert (2021), Painter (2020)), state bankruptcy policies (Gao, Lee, and Murphy
(2019)), underwriting process (Cestau, Green, Hollifield, and Schürhoff (2018), Cestau (2019),
Garrett (2020), Garrett and Ivanov (2022)), and healthcare factors (Gao, Lee, and Murphy
(2021), Cornaggia, Hund, Nguyen, and Ye (2021a), Cornaggia, Li, and Ye (2021b)).
Finally, our findings add to our understanding of the migratory response to the pandemic
and its impact (e.g., Haslag and Weagley, 2021; Ramani and Bloom, 2021; Gupta et al.,
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2021). Using the forward-looking nature of the municipal bond markets, we find evidence that
the market is interpreting COVID-period moves as fundamentally different from pre-COVID
migration. This lends credence to the assertion and evidence in several papers that the shift
towards remote work is likely to remain and has potentially affected migratory patterns in a
permanent manner.

2

Motivating Analysis: Municipal Spreads & Population
Despite the intuitive link between population changes and municipal yields spreads, there

is little direct evidence of this relation in the literature (see e.g.,(Gordon and Guerron, 2021)).
Thus, we begin with a preliminary set of tests to understand the extent to which population
changes significantly relate to municipal yields. In addition to examining the population
change-municipal yield relation, we also control for other local economic indicators, such as
unemployment rate, employment growth, and house prices. The inclusion of bond fixed effects
results in identification coming from changes in these conditions over the life of the bond. We
control for nation-wide bond market conditions with either year-month or state-year-month
fixed effects. The sample is at the bond-month level and runs from January 2010 to December
2021, except the January-September 2020 COVID pandemic period. As we discuss in greater
detail below, we follow the recommendation in Cohn, Liu, and Wardlaw (2021) and use a
Poisson model to account for the non-negative, skewed nature of municipal yield spreads. All
variables were standardized for easier interpretation and comparability.
Results are presented in Table 1. In column (1), we find a negative relation between
population changes and yield spreads, suggesting that population flows are predictive of
changes in yields. To see how the population flow-yield relationship may have changed during
the pandemic, we interact the population changes with a pandemic indicator variable that
equals one for all months post-September 2020 and present the results in column (2). We find
8

a negative and significant estimate on the interaction term, suggesting that the relationship
between population changes and yield spread is significantly more negative post-pandemic.
During the COVID-period a number of state-level policies were introduced and removed
as states responded to the health crisis. These state-level policies and their effects could
have impacted municipal bond spreads. In column (3), we further control for other economic
indicators of unemployment rates, house prices, and employment growth, and their interaction
with the COVID-period dummy. Finally, in column (4), we include State × Year-Month fixed
effects to absorb the effects of these state-level policies and economic shocks and examine
how within-state variation in population changes are related to municipal bond yields. We
find the inclusion of these tighter fixed effects and the additional economic controls had a
negligible effect on the heightened population-spread relationship during the pandemic.
The estimated relation between population changes and municipal yields is very consistent
across these specifications. Pre-pandemic, the coefficients of between -0.6 and -0.9 map to a
marginal effect whereby a 1 standard deviation decrease in population change is associated
with an increase in spread of 0.6%, or approximately 1.04 basis points (bps). Adding on the
the interaction coefficient of -.013 during the pandemic suggests that during the pandemic
a 1 standard deviation decrease is associated with an increase in spread of 3.3 basis points.
This is a three-fold increase in the sensitivity of spreads to population changes.
With respect to the other economic variables, we find that pre-pandemic, few of the other
economic variables are significantly related to spreads once we account for state time-varying
trends. During the pandemic, employment growth exhibits a negative relationship, while
house prices exhibit a positive relationship with spreads. In unreported tests, we find that
house prices are negatively related to spreads during the COVID period before conditioning
on other local economic factors.
There are two key takeaways from this preliminary analysis. First, population flows
during the pandemic appear more value-relevant than before. The increased sensitivity could
be due to both the unexpected nature of the shock and the signal these COVID-era flows
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provided about future migratory patterns and shifts in location preferences. Second, the
increased relation between change in population and yields does not appear too sensitive to
controls for policy responses or economic conditions. Thus, differences across states in their
policy approaches and economic conditions, while potentially important, are not driving the
population change-yield relationship. Overall, these results suggest that population flows
are especially informative of the future financial health of municipalities post-onset of the
COVID-19 pandemic. The remainder of the paper develops this idea with a focus on how
COVID-era shifts in migration impacted municipal bond yields.

3

Sample and Research Design
Our goal is to construct a sample in which the relation between migration and municipal

bond yields is informative about how post-COVID changes in locational preferences impact
bond yields. We obtain information on municipal bonds from two data sources – bond
characteristics are obtained from the Mergent Municipal Fixed Income database (Mergent)
and secondary market transaction data from the Municipal Securities Rulemaking Board
(MSRB). We collect secondary market transaction data from January 2017 to December 2021
from MSRB and calculate secondary market yields at the bond-month level using the trade
size-weighted average yields across all transactions for each bond-month. The credit spread
for each bond is estimated as the spread to the maturity-matched after-tax yield on the U.S.
treasury bond.3 We trim observations with spreads below the 0.5 percentile and above the
99.5 percentile, which are extreme outliers and are likely to be data errors. We drop the
small set of remaining bonds with spreads below zero (around 1% of the sample), though we
find similar results if we include negative spread bonds and set their spreads to zero. We
merge the trade sample with Mergent to get the bond characteristics, and restrict the sample
to bonds with non-missing offering amount and coupon rate.4 Since our analysis relies on
3

We use the top federal income tax rate of 39.6% for 2007 and 37% for 2008-2021.
For bond rating, we complement the ratings data from Mergent with historical bond ratings from Ryan
Israelsen and Marc Joffe to construct the most comprehensive ratings data at the time of trade.
4
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linking bonds to counties, we exclude bonds issued by US territories and state governments.5
We geo-locate each bond to a county using the first six digits of the bond’s 9-digit CUSIP,
which uniquely identifies the issuer. We link issuers’ 6-digit CUSIPs to the issuance county
using information from Bloomberg.6 We then match bond data to counties using the Federal
Information Processing Standard (FIPS) codes for the issuer. We next restrict our sample
to counties that average at least 25 moves (in or out) every month over the entirety of our
sample.7
Our analyses include bond fixed effects to absorb average economic conditions in the
issuing area over the life of the bond. In some specifications, we also control for other other
economic shocks and time varying economic indicators in order to separate the effects of
migration from those of potentially correlated aspects of the economy. To this end, we collect
county-level characteristics, from the Bureau of Economic Analysis (BEA), the Bureau of
Labor Statistics (BLS), and Zillow. Of particular note, we control for local unemployment
rates, house prices, and employment growth. For the unemployment rate and employment
numbers at the county we rely on the Quarterly Census of Employment and Wages (QCEW)
from the Bureau of Labor Statistics (BLS). For the QCEW data, we calculate quarterly
year-over-year changes in employment growth rates which serve as our time-varying measures.
Unemployment rates are measured annually and we use the change in unemployment rates.
For house prices we use Zillow’s seasonally adjusted monthly house prices. Specifically, we
use the natural logarithm of a county-month’s median single-family house price.
To create a clear distinction between pre- and post-COVID periods we exclude January
2020 through September 2020 from the sample, except when presenting month-by-month
estimates in figure form. This allows us to avoid the initial period of uncertainty and
5

To identify state issuers, we first collect from Bloomberg the issuer type information that denotes whether
the issuer is city, county, state, or unidentified; we then complement this list of state issuers by looking for
the word ”st”, ”state”, or ”commonwealth” in the issuer name as reported by MSRB.
6
For additional analysis at the school district level, we match school districts issuers 6-digit CUSIPs to
school districts FIPS by issuer names. We first use a within-state common name matching algorithm, we
then match the remaining school district issuers by hand.
7
This cut drops 110 counties from the sample and only 0.24% of the total number of bonds included. Our
results are not sensitive to this filter.
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heightened yields in March 2020 and any short-run uncertainty or yield changes attributable
to the Federal Reserve’s MLF program. Moreover, the excluded months include the period
over which we measure COVID-induced shocks as we explain below.
Our final regression sample contains over 2.6 million bond-month observations from
January 2017 through December of 2021. In Appendix Figure A1, we display the number
of bonds in our sample that are traded each month. There are between forty and seventy
thousand municipal bonds traded each month with a spike in March 2020. There is a slight
reduction in the number of bonds being traded in the pandemic period. To examine the
distribution of bonds across counties, we provide in Appendix Figure A2 a histogram of the
number of bonds traded for a particular county each month. The sample is right-skewed.
More than 60% of counties have fewer than 10 unique bonds traded, and more than 85%
of the sample has less than 55 unique bonds traded in a particular month. However, large
counties like Los Angeles and New York, will consistently have more than 1,500 unique bonds
traded in a month. As discussed later, our results are robust to weighting the sample such
that each county-month is equally represented or kicking out heavily populated counties.
Table 2 contains the summary statistics of our sample. Our main dependent variable,
Spread, is measured in basis points and has an average of 155. The typical bond in our
sample has approximately 9.4 years until it matures. Approximately half of the bond-month
observations in our sample are from general obligation bonds, 66% from callable bonds, and
18% from insured bonds. We also provide summary statistics for the county characteristics:
Unemployment rate, employment growth, and the natural log of house prices. We lag these
economic variables when using them as control variables and in some specifications incorporate
shock variants, which we discuss the construction of in the following section. In addition to
bond characteristics, we also control for time-varying liquidity using the Amihud measure.
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3.1

Measuring COVID-19 Shocks

Our primary treatment variable is a county-level COVID-period migration shock measure,
which we merge into our bond-month sample. Below, we discuss how we define COVID period
economic shocks as well as provide a description of the COVID migration shock measure.

3.1.1

Defining COVID period Shocks

It is well known that US cities have grown in population relative to more rural areas in
recent decades.8 . This trend has been explained by the out-sized effect that cities have on
economic growth (see, for example, Davis, Fisher, and Whited (2014)). Because of these
persistent trends in migration during the pre-COVID period, we benchmark our COVIDperiod migration shock to pre-COVID migration. This isolates the part of COVID migration
that is unexpected by market participants and therefore may not be incorporated into
municipal bond yields. Ramani and Bloom (2021), Guglielminetti et al. (2021), and Haslag
and Weagley (2021) support the economic importance of the shift in migration patterns due
to remote work capabilities expanding and remote work arrangements becoming significantly
more common. Notably, since COVID resulted in substantial migration out of urban centers
it led to a significant reversal in preexisting migration trends.
Our migration measure is based on change of address requests at the zip code level, which
is provided monthly by the USPS. We collect these data over May 2017 to December 2021
and aggregate it to the county level for our main analyses. While the USPS provides data for
a number of different change of address categories, we use the number of permanent change
of address requests into and out of the county to construct our migration measure. We focus
on permanent change of addresses to capture relocations that are less likely to reverse and
are based on expectations about the longer-term. However, our results are economically and
statistically similar if we follow the more encompassing measure of moves (both temporary
8

See, for example, the statistics presented by Snideman (2016), available at https://www.cdsmr.com/
newsworthy/urban-growth-and-rural-america
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and permanent) used by Ramani and Bloom (2021).
To construct our migration measures we first take the number of net inflows (i.e., inflows
− outflows) for a given county-month and scale by the 2010 Census population to create a per
capita measure. We then use these monthly net flows per capita to compute a county-level
treatment effect. We choose the time period of April to September of 2020 to measure the
size of the treatment across localities. This time of year tends to have the highest number of
moves and, more importantly, it aligns with the 2020 onset of the COVID pandemic. We
construct a change in net flows treatment variable, by taking the difference between the
April 2020-September 2020 net inflows and the yearly average April-September net inflows
during the years 2017-2019.9 This produces a continuous county-level measure of the change
in net migration during the pandemic as compared to prior years. Notably, our findings
are statistically and economically similar when using alternative time frames to calculate
pre-COVID flows (e.g., only from April 2019 to September 2019) or COVID-period flows
(e.g., April 2020 to August 2021).
We also construct other COVID period economic shock variables to account for the fact
that the COVID period was accompanied by economic shocks along many other dimensions
as well. The extent to which these shocks will be reflected in municipal bond prices will
be related to the extent to which market participants believe that these shocks represent
meaningful shifts in municipal cash flows over the life of the bond. To examine the broader
empirical question of what types of COVID-period shocks municipal bond prices respond to,
we calculate shock variations of local unemployment rates, house prices, and employment
growth. The definitions of these measures correspond to the timing and methodology for the
migration shock we detail above. Specifically, for employment, we calculate the change in
employment growth between the third quarter of 2020 and the third quarter of 2019. For
the unemployment rate, we calculate the change between 2019 and 2020. Finally, for house
prices, we calculate the percentage change in average house prices between April-September
9

The USPS data begins in May 2017, so for 2017 we scale up the May-September flows by 1.2.
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2019 and 2020.10 For all regression tests we standardize the migration shock and all other
economic shocks and variables for comparability and easier interpretation of the coefficients.

3.1.2

Describing COVID period Shocks

The shock variable, COVID-Induced Flows, has an average value of approximately zero
(0.00002), as would be expected to the extent that there is no change in international moves
since migration involves moving from one place to another. In contrast, the unemployment and
employment growth shock variables more directly capture the widespread adverse economic
effects of the COVID pandemic since they are not as symmetric. The migration shock is
skewed slightly negative (see Table 2). The left tail represents areas that had large and
significant per capita outflows in the first months of the pandemic as compared to their
pre-pandemic flows.
In Figure 1, we display the geographic dispersion of the COVID migration treatment
variable, COVID-Induced Flows. The shock is widely dispersed across the US and even within
states. States in the Pacific Northwest, portions of the Midwest, and the Northeast tended to
have larger inflows per capita in the pandemic, as compared to their pre-pandemic migration
trends. Conditioning on counties with at least two hundred thousand individuals and at
least ten bonds traded each month on average, the counties that experienced the largest
positive shocks are: Montgomery, TN, Sedgwick, KS, Champaign, IL, Barnstable, MA, and
Bell, TX. On the other end of the spectrum, New York City, San Francisco, the District of
Columbia, Arlington, VA, and Kings County, TX experienced the most negative migration
shocks, highlighting the aforementioned reversal of migration trends as residents exited the
most populous, expensive areas at the onset of the pandemic.
To reinforce the uniqueness of this COVID period shift in migration flows, we compare the
dispersion in year-to-year changes in net flows per capita between the years 2019 and 2020 to
10
In unreported tests we also consider differences in the changes in these economic variables in the COVID
and pre-COVID periods. We find that these “difference-in-changes” measures are less predictive of municipal
yield spreads, but do not materially affect the observed relation between COVID migration shocks and
municipal yield spreads.
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the dispersion in prior years (2017 to 2018 and 2018 to 2019). We calculate the absolute value of
the difference in net flows for the bond’s county (| net flows per capita April-September in 2020−
net flows per capita April-September in 2019 |) and plot the cumulative distribution function
of this variable for each year (2018, 2019, and 2020) in Figure 2. The CDF for 2020 is, for
the most part, much lower than the CDFs for 2018 and 2019, with bonds in 2020 being about
five times more likely to have a change in net flows per capita of at least .01 (1 in 100 people)
in 2020 than in the prior two years. The CDFs do not entirely converge to 1, especially in
2020. The reason for this is that we limit the figure to a range of 0 to 0.025, though there are
a number of observations beyond this threshold in 2020 (e.g., New York City). The standard
deviation of the difference in flows for 2020 is 0.007, which is significantly larger than for
the years of 2019 (0.002) and 2018 (0.002). This increase in dispersion in 2020 highlights
the significant and broad impact the COVID-19 pandemic had on households’ locational
preferences. With regards to the other COVID period economic shocks, we find that they
vary in the extent to which the COVID period is an outlier. The average employment
and unemployment rate shocks are very large in the COVID period, whereas house price
movements are similar in absolute terms to the preceding years.
In the last three columns of Table 2, we compare bonds from areas that experienced a
negative migration shock to those that experienced apositive migration shock. For these
comparisons, we only use the pre-pandemic data in order to test whether and to what extent
these areas were different prior to the onset of the migratory shock. We find areas experiencing
a smaller or negative migration shock had slightly higher spreads prior to the onset of the
pandemic. This difference of about 10 basis points, or 6% of the average yield spread, does
not manifest in a significant difference in ratings between inflow and outflow areas prior to
the pandemic. Thus, while negative flow areas tend to be faster growing and more urban
areas, the overall riskiness of the bonds across the high and low-shock areas is similar.
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3.2

Research Design

In our main specification, we ask whether areas with a larger relative change in net inflows
during the COVID period experienced a differential response in their credit risk. Our main
explanatory variable of interest is the county-level COVID-period migration shock interacted
with either an indicator for the post-COVID period or a series of year-month indicators.
Our migration shock has two benefits in addressing our research question compared to the
population change measure used in Table 1. First, it is benchmarked to migration in the
pre-COVID period and thus better captures the unexpected component of COVID period
migration. Second, it more directly reflects residential choice as opposed to mortality or birth
rates, both of which were affected by the pandemic.
In our regression analysis we exclude January to September of 2020 to clearly delineate
the pre- and post-COVID periods. For the dynamic regressions we include all months and
focus in on the period 2019-2021 to create a more local estimation and isolate the impact of
the migration shock.
We employ a bond-month panel Poisson regression where the dependent variable is the
secondary market municipal bond yield spread. We choose a Poisson model as our main model
because the spread variable is non-negative and right-skewed (Cohn et al., 2021) with tests
of normality strongly rejected. For shorter-maturity bonds, the distribution is very similar
to Poisson due to spreads nearing zero as the bond reaches maturity. For longer-maturity
bonds with spreads further away from zero, the distribution is closer to a normal distribution.
We show in Figure A3 in the Appendix that the overall distribution of spreads resembles
a Poisson distribution and that our base Poisson model fits the data better than an OLS
version of our base model. We also show in the Appendix that our results are robust to
alternative specifications that use OLS and either unadjusted spreads or the logarithm of
spreads as the dependent variable.
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The specific Poisson panel regression we run is the following:
Spreadi,c,t =Poisson(α + βt × M ontht × COVID-Induced Flowsc
+ τ 0 × Xi,c,t + ρ0 × Zc,t−12 + λi + γt + i,c,t )
where Spreadi,c,t is the monthly average yield for bond i in county c less the maturity-matched
after-tax Treasury bond yield. M ontht is a vector of month-year indicator variables. As we
discuss in Section 3.1, COVID-Induced Flows is the difference between net population flows
per capita in the COVID period and the average net flows per capita in the pre-COVID
period for county c. βt are the main coefficients of interest, which capture how the relation
between COVID-Induced Flows and municipal bond yields changes over time surrounding
the COVID-19 pandemic.
The coefficients ( βt ) are estimated relative to a baseline period, which is the last quarter
of 2019 in the dynamic regressions. In the main regression model, the entire pre-COVID
period is treated as the baseline. Here, we exclude January to September of 2020 to clearly
delineate the pre- and post-COVID periods.
λi are bond-level fixed effects and γt are year-month fixed effects. In some specifications,
we use state-year-month fixed effects in place of the year-month fixed effects. This adjustment
helps control for time-varying local economic conditions, and in particular states’ policy
response to the COVID pandemic. However, the inclusion of state-year-month fixed effects
absorbs any effect of cross-state changes in migration preferences. We therefore view the
estimates obtained from the state-year-month specification as more cleanly identified, but
conservative estimates of how changes in COVID migration patterns impact municipal yield
spreads. Bond fixed effects combined with either year-month or state-year month fixed effects
subsume the main effects of COVID-Induced Flows and M ontht .
We include the following bond-level controls (Xi,c,t ): (1) bond maturity and its inverse,
(2) log bond size, (3) Amihud, (4) indicator variables for whether the bond is callable, or
insured, or reoffered, or negotiated, or a general obligation bond. In all specifications with
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controls, we include the interaction between bond maturity, the inverse maturity, Amihud,
the callable indicator, and the insured indicator with the COVID period indicator variable
to account for any change in the relationship between yields and these bond-level variables
during the COVID period.
A notable feature of the baseline specification is that we do not include time varying
controls that are defined after the onset of the pandemic. This allows us to identify the total
relation between COVID-induced migration shocks and municipal yield spreads. In some
specifications, we add controls for unemployment rate, employment growth, and local house
prices, (Zc,t−12 ) as well as the COVID-shock version of these variables. This turns off any
effect of migration that manifests via real time changes in these other dimensions of the
economy. The difference between the COVID migration shock’s estimated effect on yields
before and after the inclusion of controls for other dimensions of the local economy offers a
qualitative guide to the extent that there is something unique and forward looking about the
effect of COVID-induced migration, as opposed to it just being a signal of the current state
of the local economy.

4

Main Results
We begin our analysis by examining the dynamic relationship between COVID-period

migration flows and municipal bond spreads. We estimate Equation (1) and plot the results
in Panel A of Figure 3. The baseline time period is the fourth quarter of 2019, which is
the quarter immediately before the onset of the pandemic. The gray portion of the graph
captures the onset of the pandemic (January-March 2020) while the blue-shaded region
marks the April-September 2020 time period we use to calculate the migratory shock variable
(COVID-Induced Flows). Prior to the COVID-19 pandemic, areas that experienced a larger
net inflow shock during the pandemic had similar or, at times, slightly higher yield spreads
with little evidence of a differential trend prior to the pandemic. The lack of pre-trends
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supports the assumptions underlying the difference-in-differences analysis.
Following the onset of the pandemic, relative yields drop in areas that saw the greatest
increase in net inflows compared to areas experiencing the greatest decrease in net inflows.
In the first quarter of 2020 there is considerable variability in the coefficients of interest,
but by May a clear pattern emerges. Areas hit with more positive migration shocks during
the COVID-19 pandemic begin to exhibit significantly lower yield spreads compared to the
pre-pandemic period and relative to areas experiencing more negative migration shocks. The
quick onset of the effect is potentially driven by the exodus that quickly followed pandemic
lockdowns. The estimated effect grows in magnitude until September and October and then
slightly attenuates and stabilizes through the end of our sample period. In January 2021, a
one standard deviation increase in our migratory shock predicts a 3.7 basis point decrease in
the credit spread of bonds in that county.
In Table 3 we present the results for the main difference-in-differences framework, which
excludes January through September of 2020 to clearly delineate the pre-pandemic and
pandemic periods. In column (1), we show the main result that yield spreads are strongly
related to COVID-period migration. The coefficient of -0.037 is significant at the 1% level
and can be interpreted as a 3.7% decrease in spreads resulting from a one standard deviation
increase in the migration shock variable. Multiplying this effect by the average spread of
155.98 corresponds to a 5.77 bps decrease in municipal bond spreads. In column (2), we
include our main set of bond-level control variables. Comparing the results in columns (1)
and (2), we find that the inclusion of control variables attenuates the results slightly but still
produces an economic effect of approximately 5.3 bps change in spreads with a one standard
deviation change in net flows.
In column (3), we include state × year-month fixed effects instead of year-month fixed
effects. The more granular fixed effects will absorb the effects of state-level policies or
other state-level economic shocks in the pre- and post-COVID period such as lockdowns or
unemployment policies. The coefficient of interest attenuates in this specification but remains
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economically and statistically significant at -0.024 and a p-value < 0.01. A one-standard
deviation increase in net flows is associated with a 3.74 bps decrease in municipal bond
spreads. The attenuation of the magnitude of the coefficient can partially be explained by
this specification absorbing the impact of migrants choice of what state to move to, leaving
only their choice of where to live within a state as identifying variation.
In columns (4) and (5), we include analogous versions of the migration shock using other
local economic variables. The migration shock is likely to be related to these variables and
the inclusion of these additional measures helps us to understand whether the shock is unique
to migration or flowing through other economic channel(s). For instance, migration can
affect property prices (Gupta et al., 2021), which in turn can affect property tax revenues
for municipalities. We include year-month fixed effects in column (4) and state×year-month
fixed effects in column (5).
We find that across the other economic shock variables only house prices are related to a
differential change in yields. House prices are typically negatively related to yield spreads
with a coefficient on the logarithm of house prices of -0.097, though the COVID-era house
price shock exhibits a positive relationship (coefficient of 0.008).11 These two effects should
at least partially cancel out, limiting the overall effect of house prices on municipal bond
yields during COVID.
More importantly for our discussion, COVID-period migration is still an economically
and statistically strong predictor of municipal bond yield spreads in all specifications. This
reinforces the fact that migration captures a unique phenomenon and that the results are not
purely driven by other local economic characteristics, like house prices, the local labor market
or state-wide policies.12 Overall, the change in migratory patterns that occurred in response
to the pandemic is uniquely related to the local fiscal health of municipalities, suggesting
11

In unreported tests, we find the COVID-era house price shock is negatively related to spreads before
controlling for the other shocks.
12
In unreported tests, we find bonds in counties less reliant on property tax revenue exhibit greater
sensitivity to the migration shock. This result further supports the notion that the documented effect is not
operating solely through current house prices and property taxes.
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that migration itself is a key mechanism. Given the interconnected nature of these variables,
we focus our remaining analysis on the pandemic migration shock. However, our results are
not sensitive to the inclusion of these other local economic variables or their corresponding
pandemic era shocks.
In Figure 4, we present the results from dynamic regressions that are analogous to the
regressions in Table 3. We present the results without control variables and year-month fixed
effects (1), with control variables and year-month fixed effects (2), with control variables and
state×year-month fixed effects (3), with control variables and other local economic shocks
and year-month fixed effects (4), and with control variables and other local economic shocks
and state×year-month fixed effects (5). The dynamics of the effect are similar across the
different specifications, though there is variation in the magnitude of the effects. The point
estimates are about 60% lower in the tightest specification (5) that includes other local
economic shocks and state×year-month fixed effects. Notably, almost all of this attenuation
is due to the inclusion of state-year-month fixed effects; the inclusion of other economic
shocks has virtually no effect on the estimated migration-yield relation. The results suggest
that COVID-era migration is an economically important component of municipal bond yields
beyond the effects of these other variables and the impacts of the shift in location preferences
with the onset of COVID have persisted through 2021.
The results are robust to a variety of different specifications. The results are robust
to using OLS regression with either the logarithm of yield spreads (Appendix Table A2)
or the general yield spreads (Appendix Table A3) as the dependent variable. Appendix
Figure A4 shows that our results are also similar if we define the migration shock using all
months pre-pandemic (2017-2019) and all months after the onset of the pandemic (April
2020–August 2021). This approach has the benefit of including all information that comes
from migratory patterns through the end of the sample and the drawback that it introduces
a look-ahead bias in the sense that migration flows in 2021 are being used to predict yields
early on in the pandemic. Appendix Table A1 shows similar results using only 2019 as
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the relevant comparison pre-period, as opposed to using 2017-2019, and that the relation
between COVID-induced migration and municipal bond spreads continues to be statistically
significant after re-weighting the sample such that each county-month has an equal weight in
the pre-period and each county-month has an equal weight in the pandemic period. This
ensures that our findings are not driven by certain areas that have a disproportionate number
of observations, such as New York City, Washington D.C., or San Francisco, which experience
some of the largest net outflow shocks. In Appendix 6, we conduct more granular analysis
at the school district level, which allows us to account for common economic shocks within
a county. We find broadly similar relationships between migration and spreads, though
the results within this sub-sample are mainly concentrated among lower-rated bonds. We
also find the effect is not driven primarily by callable bonds which are subject to different
refinancing needs.
When interpreting our results it is important to recognize that the relations between
COVID-period migration and bond yields that we estimate should not be interpreted as the
causal effect of an additional person moving to the area. Rather, the estimate reflects any
value-relevant information in migration that is not captured by other observable features
of the economy. To the extent that we control for economic conditions, such information
likely relates to current migration being a value-relevant signal of future local economic
growth (either via future migration or otherwise). This interpretation is bolstered by the
fact that the relevance of COVID-migration shocks in predicting municipal yields is only
somewhat attenuated by the inclusion of other economic shocks or state-year-month fixed
effects. However, it remains possible that there are omitted local economic characteristics
that are affected by COVID and relate to COVID-period migration.

4.1

Evidence on the role of long-run fundamental risk

The findings thus far are consistent with broader changes in locational preferences (related
to shifts in ability to remote work, lifestyle, etc.) brought on by the pandemic affecting the
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market’s view of municipalities’ expected future financial condition. Unlike treasury bonds,
which have a single time series at each maturity, our estimates reflect differential yields
between areas with positive and negative migration shocks. To the extent future interest rate
or inflation expectations do not vary substantially across geographies, our estimates will reflect
market expectations of how shifts related to migration impact municipal bond risk premia.
This rise in risk premia could be due to geographic heterogeneity in the evolution of investor
risk aversion or changes in municipal fundamentals. We view the municipal fundamental
channel as more likely, especially with respect to our estimates after the inclusion of state-time
fixed effects, which absorb the average preferences of investor bases within a state-time bin.
This fundamental-based interpretation is also consistent with the arguments in Grigoris (2020)
who finds in a more general context that the flattening of municipal yield curves (comparing
5 year to 20 year spreads) predicts lower future economic growth and greater volatility.
In this section, we conduct several tests to more precisely examine the extent to which
the effects we observe are due to market participants updating their beliefs on the long-run
fundamentals of the issuer. Municipal bonds carry low credit risk relative to other asset
classes and offer limited upside potential. Thus, to the extent that yield changes relate to
municipalities’ long-run fundamentals, yield spreads will likely be most sensitive to downside
risks to the local economy. Thus, we examine whether yields of bonds with relatively low ex
ante credit quality exhibit more sensitivity to COVID-period migration. Similarly, we test
whether negative migration flow shocks drive our estimates more so than positive ones.
After that, we examine the relative importance of long-run fundamental risks versus
short-term or liquidity risks. The idea behind this analysis is that short-run changes in
spreads right after the pandemic, in particular as they relate to bonds that need to be rolled
over soon, are not purely driven by issuer fundamentals. Rather, they may be driven my
market forces, which are likely transient, and potentially the interaction of these forces with
issuer fundamentals. We provide evidence on the relative importance of these factors by
examining the relative effects of migration shocks across the maturity spectrum.
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In the following section, we conduct several tests to more directly examine the role of the
shift in preferences regarding work from home in driving our results.

4.1.1

Downside risk

In Table 4, we present the results of regressions examining COVID-induced migration
and downside risk. We start by breaking the sample into subsets based on pre-pandemic
bond-level credit ratings. We cut at the median credit rating of A-. We find that the economic
impact of COVID migration-yield spread relation is more than twice as large for bonds rated
below the median credit rating (column (2)) than for bonds rated above the median credit
rating (column (1)). Thus, the bulk of the main effect is for those bonds with low ex ante
credit quality.
To better establish the importance of downside risk, we conduct a within-county analysis
where we compare high- and low-rated bonds in the same area. These tests include countyyear-month fixed effects and the coefficients of interest are the triple interactions between
the size of the COVID-induced migration shock interacted with the pandemic period and
an indicator for below-median bond rating. Column (3) shows that low-rated bonds are
relatively more sensitive to migratory patterns as compared to more-highly rated bonds
within the same county and period. This suggests that downside risk plays a significant role
in explaining the relationship between changes in locational preferences, migratory patterns
and expectations of future municipal finances. Columns (4) and (5) bolster this interpretation
by using OLS models with spreads or the natural logarithm of spreads.
Next, we subset the sample on whether the pandemic migration shock was positive
or negative. We find areas with negative migration shocks are slightly more sensitive to
the migration shock as compared to areas with positive migration shocks.The difference in
economic magnitude of the migration shock is more about 35% larger for negative shock
areas (6.13) relative to positive shock areas (4.57). This supports the idea that the effects of a
negative shock are largely responsible for the more general relationship between migration and
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municipal yield spreads. Overall, the bond market suggests that the COVID migration-yield
relation is driven by risky bonds and areas experiencing outflows, which are exactly the areas
for which changes in long-run fundamentals will most strongly map to changes in bond prices.

4.1.2

Long-run fundamental risks versus short-term market risks

The COVID period produced substantial volatility in the municipal bond market. Although we exclude the period with the most severe uncertainty from our baseline tests, it
remains possible that our findings are driven by uncertainty in the market, and perhaps its
interplay with issuer fundamentals, rather than directly by beliefs regarding the long-run
financial health of municipalities. In this section, we exploit the manner in which the effects
of COVID-induced migration on municipal bond yields varies over the term structure to get
a sense of whether long- or short-run risks are the primary driver of our results.
We use the term structure of municipal debt to test for the market’s assessment of the
longevity of the migratory shock. By examining how the COVID-migratory shock affected
yields on longer-maturity bonds we can provide some insight into the expected permanence of
these shifts. While shorter-maturity bonds are exposed both to fundamental risk and shorterterm rollover risk, which was likely heightened due to the general uncertainty about the
severity and longevity of the pandemic, longer-maturity bonds were relatively immune from
rollover risk.13 By comparing yield changes for longer-maturity bonds to shorter-maturity
bonds, we get a better sense about the market’s expectations of the future fiscal situations
of local communities absent any expected short-run increase in rollover risk due to COVID
period market conditions.
For the first analysis, we split the sample of bonds into above and below median maturity
prior to the onset of the pandemic. Results can be found in Table 5. Column (1) contains
13

Another potential shorter-run risk is liquidity risk. Our main tests already account for the role of
liquidity and liquidity risk by including the Amihud measure and it’s interaction with the post-COVID
period, suggesting short-term liquidity issues are not a main driver of the results. In Appendix Figure A6,
we provide two time-series plots of the median and average Amihud liquidity measure across positive and
negative migration shock areas. We find that while bonds in negative shock areas are slightly more liquid,
the two groups of bonds follow very similar trends pre-COVID and during the COVID-period.
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bonds with maturities of 7-28 years, as of 2019. We find a large and statistically significant
effect of the response on yields for the long maturity bonds. A one standard deviation
increase in the migratory response during the COVID-period is associated with around a
2.7% reduction in spreads with an average response on yields of long-maturity bonds of 5.51
basis points. Column (2) contains below median maturities of 1-7 years. In this case, a one
standard deviation increase in the migratory response yields a 5.1% reduction in yields with
an average response on yields of 5.29 basis points. While the estimated percentage change
in spreads is larger for the shorter-maturity bonds, the average spreads are much smaller.
Thus, the estimated average basis point reduction is similar for both long- and short-maturity
bonds.
In column (3), we test whether the effect is significantly different across short and long
maturity bonds, controlling for county-month fixed effects which controls for time-varying
local economic conditions. We find a similar pattern: yields of longer maturity bonds are less
sensitive (in percentage terms) than shorter maturity bonds. In columns (4) and (5), we run
a similar regression except with ordinary-least squares. The dependent variable is the spread
variable in column (4) and the logarithm of spreads in column (5). Column (5) shows a
significant difference in the sensitivity of shorter-run bonds, while column (4) does not. These
results further support the spreads of shorter-maturity bonds exhibiting a greater sensitivity
in percentage terms, but not in changes in actual spreads. These results are consistent with
the COVID-induced migration representing changes that are expected to have a long-term
impact on municipalities, but also an increased sensitivity to short-term rollover risk.
To further examine this idea, we run our dynamic difference-in-differences regression for
5-year subsets of bonds, based on their ex-ante maturity. We plot the coefficients in Figure
5. The monthly coefficient estimates are significant from May 2020 through the end of the
sample for all subsets of bonds. Short-term maturity bonds experience a more dramatic effect
at the onset of the pandemic. As time passes and the uncertainty regarding the health of the
financial market subsides, there is stronger attenuation within the short maturity sample. By
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2021, the migration-spread relationship appears to have stabilized and all subsets of bonds
exhibit a significant shift related to migration compared to the pre-COVID period. These
dynamics support the idea that short-term maturity bonds faced additional risks associated
with migration in relation to their rollover risk when they were exposed to the heightened
uncertainty in the market.
The coefficient estimates in the dynamic regressions convey how migration is related to
percentage changes in spreads across different maturities. To get a sense of the economic
magnitudes of these shifts, we re-run our base regression within each maturity subset while
omitting all of 2020. By including just 2021 in the post-period, we can capture the longer-run
impact of the shift in location preferences. In Panel A of Figure 6, we plot the average
marginal effect of a one standard-deviation increase in the COVID-migration shock for each
5-year maturity range. We see that the marginal effect is -2.50 for the very short-run, 0-5
year maturity bonds, and relatively larger for the 5-10 year subset at -6.24 basis points. The
average marginal effect declines with maturity over the 10-30 year maturity range.
The prior analysis shows yields are changing for bonds of all maturities, but it is unclear
if and by how much yields on future cash flows are changing in response to COVID-era shifts
in location preferences. Are discount rates only changing for cash flows in the first few years
or are they changing in the longer-run as well? We use back-of-the-envelope calculations
following Gao et al. (2021) to estimate how yields on future cash flows are changing in
response to migration. The methodology allows us to estimate the yields on future cash flows
for each 5-year maturity range using the estimated average effects in Panel A of Figure 6.
For instance, to estimate how yields are changing on cash flows 5 to 10 years in the future,
we take the following steps. First, we estimate the yield on cash flows 5-10 years out in the
pre-period. We do this by finding the price of a typical 10-year bond, then, given the yields
on cash flows in years 0-5, we back out the implied yield in years 5-10. Specifically, we find
the price pre-COVID of a typical 10-year bond with a 5% coupon (the modal coupon rate),
$100 face value, and a yield of 2.89% (the average yield on 5-10 year bonds in the pre-period),
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which is $118.11. Using the average yield on 0-5 year bonds in the pre-period of 2.08%, we
can calculate the yield on cash flows in years 5-10 (yL,P re ) using the following formula:

$118.11 = $5 ×

1−

1
(1+.0208)5

.0208

1−

+ $5 ×

1
(1+yL,P re )5

1
yL,P re
(1 + .0208)5
$100
+
(1 + yL,P re )5 × (1 + .0208)5
×

(1)

The solution for the yield on cash flows in years 5-10 in the pre-period is 3.909%. Second, we
calculate the yield on cash flows in years 5-10 in the post-period. For this calculation, we
find the new yield on cash flows 0-5 years out given a one-standard deviation increase in the
COVID-migration shock by taking the pre-COVID yield of 2.08% and subtracting off the
average marginal effect on 0-5 year bonds of -2.50 basis points. Similarly, the new yield on
the 10 year bond is calculated as 2.89% minus the average marginal effect on 5-10 year bonds
of -6.24 basis points. Given these new yields, we can calculate a post-COVID yield on cash
flows in the 5-10 year range of 3.798%. Taking the difference between pre- and post-COVID
yields gives a change in yields on the medium-term cash flows due to a one standard deviation
increase in COVID-induced migration of -11.10 basis points (3.798% - 3.909%).
We conduct similar calculations for the years 10-15, 15-20, 20-25, and 25-30 and present
the implied change in yields on future cash flows in Panel B of Figure 6. While we see shifts in
yields even up to 15 years out, the major shift in yields on cash flows is in the medium-horizon
of 5 to 10 years. There is not much of an effect in the very long run. The results suggest
that while bond market participants expect some short-run impacts, the majority of the shift
in fundamentals and risk is expected to manifest in the next 5 to 10 years. These results
further support the notion that the changes brought on by COVID were not short-term
temporary shocks, but are expected to have a more significant impact on economies and
municipal fundamentals in the medium-term.
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4.2

Remote Work Versus Temporary Drivers of Location Preferences

Households and individuals re-locate for a variety of reasons. In the pandemic, there
were both temporary drivers of re-locations (e.g., college students returning home) and more
permanent drivers. For instance, evidence on migration flows during COVID suggests that the
broad shift towards remote work allowed people to decouple their work and home locations.
Individuals moved out of city centers and to the suburbs (Gupta et al., 2021; Ramani and
Bloom, 2021) and higher income individuals moved to smaller, lower cost of living, and lower
tax locations (Haslag and Weagley, 2021). Haslag and Weagley (2021) show that remote
work has remained an important driver of COVID-related moves through 2021. Brueckner
et al. (2021); Brueckner and Sayantani (2022) provide empirical models that predict cities
with more WFH-capable occupations (pre-COVID) that are high productivity (and higher
cost), will experience greater outflows due to the shift towards remote work. In the new
equilibrium, house prices and wages will experience a relative decrease in these areas. For
municipal finances, this can lead to worse long-run fundamentals in these areas with a smaller
tax base, less income and lower housing valuations for property taxes. Motivated by these
predictions, we examine the relationship between our migration shock measure and a county’s
ex ante WFH-ability and productivity, then examine how these variables are related to bond
spreads post-onset of COVID. To futher examine whether permanent or more temporary
drivers of relocations our driving our results, we horse race our main COVID-migration shock
measure constructed from permanent moves against a similarly constructed shock measure
using temporary moves.
In column (1) of Table 6, we regress the standardized COVID-migration shock measure of
a county on standardized measures of a county’s remote work ability, trade productivity, and
their interaction.14 Consistent with theory, the migration shock is strongly and negatively
14

We follow Brueckner et al. (2021) in the construction of the county-level measures of remote work ability
– which uses occupation-level measures of remote work ability by Dingel and Neiman (2020) and county-level
employment shares– and trade productivity – which is based off the CBSA-level trade productivity measures
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related to pre-pandemic remote work ability and productivity. A one-standard deviation
increase in remote work ability is associated with -0.2 standard deviations lower flows during
the pandemic, with a similar economic magnitude for productivity. Areas with both high
remote work ability and high productivity experience the greatest outflows, with a coefficient
on the interaction term of -0.16 (p-value< 0.01). These results highlight the connection
between the broad shift towards remote work and the COVID-era flows of households.
In columns (2) and (3), we run an OLS and Poisson regression, respectively, and show that
counties with greater remote work ability, especially those with more productive economies,
experience significant relative increases in bond spreads post-onset of the pandemic. We find
a one-standard deviation increase in remote work ability is associated with a 5.5 basis points
relative increase in bond spread. A one standard deviation increase in both productivity and
remote work ability is associated with a 9.6 basis points relative increase in spread. These
results are consistent with individuals – who are newly able to work remotely – flowing out
of these areas and this representing a risk to future municipal finances.
In column (4), we examine whether the migration-shock has additional explanatory power
above and beyond a county’s remote work ability and productivity. We find the migration
shock measure remains economically and statistically significant with a coefficient of -0.024.
These results suggest that the migration measure provides additional information for bond
spreads beyond these county characteristics.15
The previous results highlight the role of the technological shift towards remote work in
affecting migration and the expected health of municipalities’ finances. They also indicate
that the COVID migration shock has additional explanatory power regarding future municipal
financial health. This is expected to the extent that the WFH and productivity measures
are imperfect, but is also possible if our migration shock is correlated with other economic
of Albouy (2016).
15
In unreported analysis, we predict COVID-Induced Flows with remote work ability, trade productivity and
their interaction, then regress spreads on the predicted COVID-Induced Flows. The goal of these regressions
is to estimate the effect of the shift to remote work on municipal finances through its impact on shifts in
migration patterns. We find a one standard deviation lower predicted migration shock is associated with a
6.1–8.1 higher bond spread and is significant across a variety of specifications.
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factors that change during the pandemic.
To better separate these stories, we examine whether temporary reasons for re-locations
are also related to bond yields. The idea behind this test is that short-run changes in
preferences, for instance to live in an urban or rural area or due to changes in demand for
jobs in some industries, will be equally well reflected in temporary moves as permanent ones.
In contrast, the shift toward WFH is a longer-run shift that will comprise a larger fraction
of permanent moves. With that said, our COVID-period temporary migration measure,
constructed using the temporary change of address re-location data, has a correlation with
our main migration shock measure using permanent moves of 0.28 suggesting some common
drivers of both permanent and temporary re-locations.
In Appendix Table A4, we examine whether the temporary migration shock measure is
related to bond spreads. We find that the temporary migration shock measure is negatively
related to spreads if we do not include our main migration shock measure constructed from
permanent re-locations. Once we include the permanent migration shock measure in the
regression, the coefficient on the temporary shock measure is near zero and insignificant.
The permanent shock measure remains economically and statistically significant. These
results suggest that bond spreads change in response to the more permanent shifts in location
preferences such as remote work and not the more temporary shifts such as avoiding temporary
lock downs or returning home from college.

5

Response of Market Participants
In this section, we examine how municipal bond issuance and credit ratings changed in

response to the COVID-induced changes in location preferences and migration patterns.
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5.1

Bond Issuance

Changes in migration, and any accompanying shifts in demand for an area, complicate
municipalities’ financing decisions. For example, areas experiencing significant increases in
population growth have to expand services and facilities (e.g., schools) to accommodate
the influx of people. In contrast, if people are leaving the area and secondary markets are
reacting, then the cost of debt may limit areas’ ability to raise debt even in the presence of
revenue shortfalls. All of this is taking place at a time when there is more general uncertainty
about the economy and how to interpret the permanence of migration flows and changes in
locational preferences. Thus, it is unclear how local municipalities’ financing decisions should
or will be affected by the shifts in preferences and the net flows of individuals.
To test the issuers’ response we use municipal bond issuance data from Mergent over the
period January 2017 through December 2021. Using Bloomberg issuer types, we again exclude
any state issuers. Given that most municipalities issue debt infrequently, we aggregate to
the county-half-year level. We create a balanced sample to include periods of non-issuance.
The sample mean and standard deviation of the issuance per cap is $252.96 and $466.40,
respectively.
We run Poisson regressions with county and time period fixed effects and report the results
in Table 7. We again standardize the migration shock measure for easier interpretation. In
column (1), we find that COVID-induced flows are positively related to issuance behavior.
We find a one standard-deviation increase in the migration shock is associated with 3.5%
increase in per capita issuance, or approximately $8.85 per capita. Examining the dynamic
effect across six-month periods in column (2), we find the estimated relationship is positive
in all three periods (last 6 months of 2020, first 6 months of 2021 and last 6 months of 2021),
though only statistically significant at the 10% level in the first half of 2021. These results
provide evidence that municipalities issuance behavior was impacted by the shift in location
preferences and migratory shock brought on by the COVID pandemic.
Motivated by the differential spread response, we separate the migratory shock variable
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into two components: a weakly negative shock variable and a weakly positive shock variable.
We examine whether the dynamics of issuance behavior differs across the positive and negative
shock areas. We find an immediate effect in the negative shock areas with a positive and
significant estimate on the Neg. Net Flows interacted with the second half of 2020. The
estimates attenuate over time for the negative shock areas. In contrast, the positive shock
areas show little relationship in the last half of 2020 but stronger effects through 2021.
Though, the relationship is not statistically significant. Overall, these results amount to an
overall decrease in issuance during the post-pandemic period in the negative shock areas and
negligible increases in the positive shock areas.
Previous literature has documented that underinvestment and access to capital by municipalities can affect future migration and change the composition of residents (Yi, 2021;
Cornaggia, Gustafson, Israelsen, and Ye, 2019). In particular, the fact that the hardest
hit areas are comparatively issuing less debt suggests a potential for a reinforcing effect of
additional outflows in the future.

5.2

Credit Ratings

Our results to this point provide strong evidence of a shift in investor expectations
about the future solvency of municipalities related to the COVID-induced shift in locational
preferences. In our final set of tests, we further examine how the expectations of market
participants changed during the COVID-period by examining changes in credit ratings.
Credit rating agencies play an important role in bond markets by collecting, aggregating, and
disseminating information about the inherent risks of bonds. By examining ratings changes,
we can provide direct evidence of changes in solvency expectations related to COVID-period
migration. We also examine the extent to which the yield spread changes related to migration
flows are explained by changes in credit ratings.
We start by examining changes in bond ratings over time. We plot in Figure 7, the
percentage of outstanding bonds downgraded and the percentage of outstanding bonds
34

upgraded partitioned by whether the county of the issuer experienced a positive or negative
COVID-period migration shock. In the pre-pandemic period, there is very little difference in
upgrade and downgrade rates across the positive and negative COVID-period migration shock
areas. With the onset of the pandemic, on the other hand, we see significant differences in the
number of downgrades for the negative COVID-period migration shock areas compared to the
positive shock areas. In March 2020, a little over 3% of bonds in negative shock areas were
downgraded – nearly four times more than any other month pre-pandemic. The heightened
rate of downgrades for negative shock areas persists for nearly a year. Positive shock areas
experience essentially no increase in downgrades over this period. We also see a decline in
upgrades in both positive and negative shock areas post-onset of the pandemic. These results
indicate that credit rating agencies at least partially incorporated the heterogeneous effects
of the pandemic on negative versus positive COVID-period migration shock areas into their
ratings.
We examine whether the observed yield changes during the pandemic are explained by the
changes in ratings by including ratings as a control variable in our main regression specification
in Equation (1).16 If we still observe a significant conditional relationship between yields
and COVID-migration after controlling for time-varying bond ratings, this would suggest
that ratings agencies were slow to fully incorporate the value relevant information into their
ratings or at least there was some level of disagreement between ratings agencies and investors
about the future solvency of municipalities along the migration-shock dimension.
In Panel A of Table 8, we re-run our main regression specification, analogous to the
regressions in Table 3, while controlling for time-varying bond ratings in various ways. We
run different specifications: including ratings as a linear control, including rating fixed effects,
including month × rating fixed effects, and also running our main regression specification
while dropping all bonds that experienced a rating change in the time period of March –
September 2020, creating a sample of only bonds with ratings unaltered during the first
16

In our main regression specification in Equation (1), we do not control for credit ratings because we are
interested in the overall effect of COVID-induced changes in locational preferences on municipal bonds.
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7 months of the pandemic. In all specifications, we continue to find a strong relationship
between the COVID-period migration shock and bond yields. In Panel B of Table 7, we re-run
the specifications in Panel A except with state-time fixed effects and including time-varying
economic shocks. We find the relationship between COVID-era migration and changes in
spreads remains economically and statistically significant across the specifications. These
results are not too surprising given that the vast majority of bonds did not experience a
rating change during the early months of the pandemic. Overall, the results suggest that the
marginal investor is incorporating information or beliefs about the COVID-period migration
shock above and beyond the information and beliefs embedded in credit ratings. Ratings
agencies do react in the same direction, but not to the same extent as investors.

6

Concluding Remarks
Taken together, our results suggest that the changes in households’ preferences for different

locations during the pandemic, and the associated migration patterns, have the potential
to have real effects on the underlying communities. For areas that experienced the most
negative shock in the flow of individuals, debt has become relatively more expensive and the
effects are present even for longer maturity bonds. These areas also pulled back on their
municipal bond offerings.
We interpret the newfound relation between migration and municipal bond yields following
the COVID pandemic as reflecting a broader shift in locational preferences, not only a causal
effect of migration on municipal bond credit spreads. While perhaps not exclusively caused
by migration, our evidence does strongly suggest that our findings are caused by the COVID
pandemic. We find no pre-COVID-trend in the relationship between the COVID-migration
shock and yield spreads, and no significant negative pre-COVID relation between migration
and yields.
Furthermore, the lack of a relation between our treatment measure and the market
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reaction to the onset of COVID suggests that the market did not expect the migration shock
we employ to manifest as a significant determinant of municipal credit spreads. Thus, a
reasonable interpretation of our findings is that there was a shift in locational preferences
that emerged as a determinant of municipal credit spreads in the months following the onset
of the COVID pandemic. This shift manifested in migration as well as more general changes
in preferences. Our findings suggest that that these shifts are currently viewed as important
predictors of future municipal financial health.
Our results also provide insight into the hotly debated future of cities. The significant
shift in COVID-period migration we observe is unlikely to persist indefinitely, with prices
adjusting and affecting the trade-off of living in certain areas. Using rent gradients to city
centers, Gupta et al. (2021) suggest that city centers are likely to recover from the initial
shock over time. However, sustained remote work arrangements and fundamental changes
in reasons for moves (Haslag and Weagley, 2021) suggest there may be a more permanent
component to the shock. Even if the migratory shock dissipates over time, the composition
of who moves in and out can affect the fiscal health of cities in the long-run (e.g., higher
income households are moving out of urban areas, Haslag and Weagley, 2021). Hence, even
areas that experienced the biggest outflows of individuals may see their population return
to pre-COVID levels, but the income, wealth and other demographic differences may be
permanently different and affect the municipalities’ fiscal health into the future. Our results
suggest both bond investors and municipal decision makers expect a significant shift in the
viability of certain municipalities and municipal projects in a post-COVID world as we shift
to an economy with more flexible work arrangements.
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Figure 1. COVID-Induced Migration Shock by County
The figure displays the geographic distribution and intensity of the county-level pandemic-era
migration shock, COVID-induced flows. COVID-Induced Flows is calculated as the difference in net
inflows per capita in the COVID period (April 2020 to September 2020) and the yearly average
during the pre-COVID period (April to September 2017-2019).

0.008 − 0.203
0.005 − 0.008
0.004 − 0.005
0.002 − 0.004
0.000 − 0.002
-0.081 − 0.000
No data
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Figure 2. Distribution of Year-to-Year Changes in Flows Across Years
The figure displays the cumulative distribution functions (CDFs) for the absolute value of yearly
changes in net flows per capita, abs(∆NetFlowsy ), for the years 2018, 2019 and 2020. ∆NetFlowsy
is the net flows per capita for the county between April and September of year y minus the net
flows per capita for the county between April and September of year y − 1. The sample for each
year is all bond-month observations in the year. We display the mean and standard deviation of the
raw measure (not absolute value) for each year in the legend.
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Figure 3. Relationship Between Municipal Bond Yields and the COVID-19 Migration Shock Over Time
This figure displays the results from a dynamic regression using Equation 1. The dependent variable, Spread,
is measured as the average bond yield less the maturity-matched after-tax treasury bond yield. The plotted
coefficients are monthly coefficients on COVID-Induced Flows. COVID-Induced Flows is calculated as the
difference in net inflows per capita in the COVID period (April 2020 to September 2020) and the yearly
average during the pre-COVID period (April to September 2017-2019). The sample of the analysis runs
from January 2019-December 2021. The omitted time period is the last quarter of 2019. The gray shaded
region corresponds to the first quarter of 2020 while the blue-shaded region corresponds to our migration
measurement period (i.e. April-September 2020). 95% Confidence intervals are included.

Dynamic Effect of Migratory Shock on Spreads

45

Figure 4. Relationship Between Municipal Bond Yields and the COVID-19 Migration Shock Over Time: Varying Controls and Fixed Effects
This figure displays the results from a dynamic regression Equation 1 using different controls and fixed effects
specifications. The label correspond to specifications from Table 3. The dependent variable, Spread, is
measured as the average bond yield less the maturity-matched after-tax treasury bond yield. The plotted
coefficients are monthly coefficients on COVID-Induced Flows. COVID-Induced Flows is calculated as the
difference in net inflows per capita in the COVID period (April 2020 to September 2020) and the yearly
average during the pre-COVID period (April to September 2017-2019). The sample of the analysis runs
from January 2019-December 2021. The omitted time period is the last quarter of 2019. The gray shaded
region corresponds to the first quarter of 2020 while the blue-shaded region corresponds to our migration
measurement period (i.e. April-September 2020).

Dynamic Effect of Migratory Shock on Spreads
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Figure 5. Relationship Between Municipal Bond Yields and the COVID-19 Migration Shock: Split on Bond Maturity
This figure displays the monthly coefficients from a dynamic regression using Equation 1. We run and
display results separately for bonds binned into maturities of 5-year intervals, where maturity is measured in
2019. The dependent variable, Spread, is measured as the average bond yield less the maturity-matched
after-tax treasury bond yield. The plotted coefficients are monthly coefficients on COVID-Induced Flows.
COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period (April
2020 to September 2020) and the yearly average during the pre-COVID period (April to September
2017-2019). The sample of the analysis runs from January 2019-December 2021. The omitted time period
is the last quarter of 2019. The gray shaded region corresponds to the first quarter of 2020 while the
blue-shaded region corresponds to our migration measurement period (i.e. April-September 2020).
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Figure 6. Marginal Effects And Average Change in Future Yields Across Bond
Maturity
Panel A displays estimated the estimated marginal effect of a one-standard deviation change in COVIDInduced Flows across bonds of different maturities. Bonds are grouped in five year spans of maturity. We
estimate Equation 1 for each maturity sub-group, then calculate the marginal effects within the sub-group.
We drop all of the year 2020 to focus on longer-run impacts. In Panel B, we conduct back-of-the-envelope
calculations of the change in yields on future cash flows over different time horizons (e.g., cash flows in years
0-5 years, 5-10 years, 10-15 years, etc) using the average marginal effects of a one standard deviation change
in COVID-Induced Flows presented in Panel A. Details on the methodology are discussed in Section 4.1.2.

Panel A: Average Marginal Effect
(1 SD Increase in COVID-Migration Shock)

Panel B: Back-of-the-Envelope Change in Yield on Future Cash Flows
(1 SD Increase in COVID-Migration Shock)
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Figure 7. Proportion of Rating Changes by COVID-19 Migration Shock Direction and Rating Change Direction
This figure displays the proportion of bonds that experienced a ratings upgrade or downgrade each month
over the period January 2017 - December 2021. We further distinguish the ratings upgrades and downgrades
depending on whether the local county experienced a positive or negative migration shock around the
COVID-19 pandemic (COVID-induced flows). COVID-Induced Flows is calculated as the difference in net
inflows per capita in the COVID period (April 2020 to September 2020) and the yearly average during the
pre-COVID period (April to September 2017-2019).
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Table 1. Economic Outcomes and Municipal Bond Yield Relationship
This table examines the baseline relationship between local economic variables and yield spreads between
2010-2021. We investigate population changes, unemployment rates, house prices, and employment growth.
County level population is provided by BEA, employment statistics by QCEW, and house prices from
Zillow. The dependent variable, Spread, is calculated each month for each bond by taking the trade-weighted
average yield across all secondary market transactions less the maturity-matched after-tax treasury bond
yield. COVID is an indicator variable equal to one for all months post-September 2020, zero otherwise. The
fixed effects included in each regression are denoted below the regression. The full set of control variables are
included with results not reported for brevity. Standard errors double-clustered at the county and year-month
level are reported in parentheses. *** , ** , and * indicate significance at the 1%, 5%, and 10% level, respectively.

(1)

(2)

(3)

(4)

-0.007∗∗
(0.00)

-0.008∗∗∗
(0.00)

-0.006∗∗
(0.00)

-0.013∗
(0.01)

-0.012∗∗∗
(0.00)

-0.013∗∗∗
(0.00)

Spread
Population Ch.(%)

-0.009∗∗
(0.00)

COVID x Population Ch.(%)

Unemployment Rate

0.005
(0.01)

COVID x Unemployment Rate

-0.005
(0.01)

Ln(House Price)

0.022
(0.02)
0.023∗∗∗
(0.00)

COVID x Ln(House Price)

Employment Growth

0.000
(0.00)
-0.004∗∗
(0.00)

COVID x Employment Growth
Observations
Psuedo-R2
CUSIP FEs
Year-Month FEs
State × Year-Month FE
Controls

6136135
0.773
Yes
Yes
No
Yes
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6136135
0.773
Yes
Yes
No
Yes

6136135
0.776
Yes
No
Yes
Yes

6136135
0.776
Yes
No
Yes
Yes

Table 2. Summary Statistics
This table presents summary statistics of the bond yield sample from January 2017-December 2021. The final sample contains 2,651,573 bond-month
observations. COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period (April 2020 to September 2020) and
the yearly average during the pre-COVID period (April to September 2017-2019). ond yields are measured at the CUSIP-month-year level and are
calculated as the trade-weighted average yield for that month, and the yield spread is measured as the average bond yield less the maturity-matched
after-tax treasury bond yield. Log(Spread) is the logarithm of the yield spread in basis points. Standard bond control variables from MSRB and
Mergent are included and discussed in more detail in Section 3. Additional county level employment controls are taken from QCEW and house prices
from Zillow. The final three columns tests for differences in the averages in the pre-period, distinguishing areas by whether they received a positive or
negative migration shock. The difference is tested for significance where standard errors are clustered by county and month. *** , ** , and * indicate
significance at the 1%, 5%, and 10% level, respectively.
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COVID-Induced Flows
Spread
Log(Spread)
Maturity
Inverse Maturity
Log(Size)
Callable Ind.
Insured Ind.
Reoffer Ind.
Negotiated Ind.
General Obligation Ind.
Rating
Amihud
Population Change
Unemployment Rate (%)
Log(House Price)
Employment Growth (%)
COVID Ch. Unemployment Rate (%)
COVID Ch. House Price
COVID Ch. Employment Growth (%)

Mean

Std. Deviation

Min.

25%

Median

75%

Max.

Low Shock Avg. Pre

High Shock Avg. Pre

Difference

0.000
155.978
4.759
9.436
0.194
15.136
66.2%
18.6%
30.7%
50.1%
46.5%
17.945
13.3%
0.63%
4.778
1.167
0.347
4.580
3.59%
-8.810

0.008
100.154
0.873
6.482
0.180
1.386
47.3%
38.9%
46.1%
50.0%
49.9%
2.133
30.2%
1.01%
1.999
0.745
4.115
1.600
3.12%
3.892

-0.029
0.000
1.934
1.167
0.036
11.918
0.0%
0.0%
0.0%
0.0%
0.0%
9.000
0.0%
-1.26%
2.200
-0.123
-15.305
1.300
-5.67%
-19.174

-0.001
66.857
4.203
4.250
0.076
14.168
0.0%
0.0%
0.0%
0.0%
0.0%
17.000
0.6%
-0.06%
3.500
0.663
-0.113
3.400
2.19%
-10.140

0.001
150.390
5.013
8.000
0.125
15.068
100.0%
0.0%
0.0%
100.0%
0.0%
18.000
3.9%
0.44%
4.200
1.006
1.217
4.400
3.75%
-8.194

0.003
221.593
5.401
13.167
0.235
16.066
100.0%
0.0%
100.0%
100.0%
100.0%
19.000
13.4%
1.20%
5.300
1.562
2.442
5.700
5.74%
-6.496

0.011
468.790
6.066
28.083
0.857
18.673
100.0%
100.0%
100.0%
100.0%
100.0%
21.000
11750.0%
3.77%
12.800
3.272
8.732
8.600
9.63%
0.008

-0.007
151.198
4.718
9.998
0.181
15.661
66.1%
13.2%
26.8%
50.2%
39.6%
18.060
12.4%
0.58%
4.183
1.668
1.800
5.681
2.53%
-12.071

0.003
140.939
4.679
9.579
0.188
14.872
64.2%
21.5%
28.7%
49.5%
49.9%
17.918
14.7%
0.79%
4.318
0.883
1.427
4.095
4.04%
-7.394

-0.010∗∗∗
-10.259∗∗
0.038
0.419∗∗
-0.007∗
0.789∗∗∗
1.9%∗
-8.3%∗∗∗
-1.9%
0.8%
-10.3%∗∗
0.142
-0.023∗∗∗
-0.2%
-0.135
0.785∗∗∗
0.374∗∗
1.586∗∗∗
-1.5%
-4.677∗∗∗

Table 3. COVID-19 Migration Shock and Municipal Bond Yields
This table examines the municipal bond yield response to COVID-19-induced migration. We estimate a
non-dynamic version of Equation 1. The dependent variable, Spread, is calculated each month for each bond
by taking the trade-weighted average yield across all secondary market transactions less the maturity-matched
after-tax treasury bond yield. County level employment statistics are provided by QCEW and house prices by
Zillow. COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period
(April 2020 to September 2020) and the yearly average during the pre-COVID period (April to September
2017-2019). We create analogous shocks of the other county level economic variables. See Section 3.1 for more
details on their construction. COVID is an indicator variable equal to one for all months post-September
2020, zero otherwise. We drop the months of January 2020-September 2020 from the regression. The main
effects of COVID and COVID-Induced Flows are subsumed by the year-month fixed effects and CUSIP fixed
effects, respectively. Time-varying controls are included in the regression in columns (2)-(5). Details on the
control variables can be found in Section 3. The fixed effects included in each regression are denoted below
the regression. We present the economic magnitude of a one standard deviation change in COVID-induced
flows in the last row of the table. Standard errors double-clustered at the county and year-month level are
reported in parentheses. *** , ** , and * indicate significance at the 1%, 5%, and 10% level, respectively.
(1)

(2)

(3)
Spread

(4)

(5)

-0.037∗∗∗
(0.00)

-0.034∗∗∗
(0.00)

-0.024∗∗∗
(0.00)

-0.031∗∗∗
(0.00)

-0.019∗∗∗
(0.00)

COVID × Unemployment Shock

-0.008
(0.01)

-0.003
(0.01)

COVID × House Price Shock

0.007
(0.01)

0.008∗
(0.00)

COVID × Employment Shock

-0.010∗
(0.01)

-0.004
(0.00)

Unemployment Rate

0.010
(0.01)

0.008
(0.01)

Ln(House Price)

-0.020
(0.04)

-0.097∗∗∗
(0.03)

Employment Growth

0.001
(0.00)

0.002
(0.00)

COVID × COVID-Induced Flows

Observations
Psuedo-R2
Controls
CUSIP FEs
Year-Month FEs
State × Year-Month FEs
Average Spread
Economic Magnitude of 1 s.d. Shock (bps)

2273471
0.816
No
Yes
Yes
No

2273471
0.835
Yes
Yes
Yes
No

2273471
0.836
Yes
Yes
No
Yes

2273471
0.835
Yes
Yes
Yes
No

2273471
0.836
Yes
Yes
No
Yes

155.98
5.77

155.98
5.30

155.98
3.74

155.98
4.84

155.98
2.96
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Table 4. COVID-19 Migration Shock and Municipal Bond Yields: Examination of Downside Risk
This table presents results of regressions examining the heterogeneous relationship between COVID-19-induced migration and bond yields with a focus
on downside risk. The regression specification is a non-dynamic version of Equation 1. Columns (1) and (2) subset on whether the bond had an
above-median or below-median credit rating as of 2019, respectively. The regression presented in column (3) examines whether lower rated bonds
(below-median rating in 2019) exhibit a differential sensitivity compared to higher rated bonds within the same county (county × year-month fixed
effects are included). Columns (4) and (5) present results separately for sub-samples split on whether the county experienced a positive or negative
COVID-induced migration shock, respectively. The dependent variable, Spread, is calculated each month for each bond by taking the trade-weighted
average yield across all secondary market transactions less the maturity-matched after-tax treasury bond yield. COVID-Induced Flows is calculated as
the difference in net inflows per capita in the COVID period (April 2020 to September 2020) and the yearly average during the pre-COVID period
(April to September 2017-2019). COVID is an indicator variable equal to one for all months post-September 2020, zero otherwise. We drop the months
of January 2020-September 2020 from the regression. The main effects of COVID and COVID-Induced Flows are subsumed by the year-month fixed
effects and CUSIP fixed effects, respectively. Time-varying controls are included in the regressions but repressed from the table for brevity. Regressions
run over a particular subset are denoted below. The fixed effects included in each regression are denoted below the regression. We present the economic
magnitude of a one standard deviation change in COVID-induced flows in the last row of the table (standard deviation calculated on the regression
sample mean). Standard errors double-clustered at the county and year-month level are reported in parentheses. R2 is calculated as Psuedo-R2 for
Poisson regressions and standard R2 for OLS regressions. *** , ** , and * indicate significance at the 1%, 5%, and 10% level, respectively.
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COVID × COVID-Induced Flows

(1)
Spread

(2)
Spread

-0.024∗∗∗
(0.00)

-0.042∗∗∗
(0.00)

(3)
Spread

(4)
Spread

(5)
Log(Spread)

COVID × Low Rating

0.021∗∗∗
(0.01)

5.792∗∗∗
(1.49)

0.050∗∗∗
(0.01)

COVID × Low Rating × COVID-Induced Flows

-0.017∗∗∗
(0.01)

-3.132∗∗∗
(0.94)

-0.022∗∗∗
(0.01)

All

All

All

(6)
Spread

(7)
Spread

-0.030∗∗
(0.01)

-0.037∗∗∗
(0.00)

< 0 COVID-Induced
Flows
PPML

Model

PPML

PPML

PPML

OLS

OLS

≥ 0 COVID-Induced
Flows
PPML

Observations
R2
Controls
CUSIP FEs
Year-Month FEs
County ×Year-Month FEs

1037990
0.839
Yes
Yes
Yes
No

1235481
0.823
Yes
Yes
Yes
No

2255015
0.839
Yes
Yes
No
Yes

2255015
0.926
Yes
Yes
No
Yes

2255014
0.896
Yes
Yes
No
Yes

1608065
0.832
Yes
Yes
Yes
No

665406
0.841
Yes
Yes
Yes
No

135.95
3.26

172.69
7.25

155.98
2.65

155.98
3.13

155.98
3.50

152.24
4.57

165.55
6.13

Subset

Average Spread
Economic Magnitude of 1 s.d. Shock (bps)

High Rating

Low Rating

Table 5. COVID-19 Migration Shock and Municipal Bond Yields: Differences Across Maturities
This table presents results of regressions examining the heterogeneous relationship between COVID-19-induced migration and bond yields across the
dimension of bond maturity. The regression specification is a non-dynamic version of Equation 1. Columns (1) and (2) present results separately for
sub-samples split on whether the bond had an above-median maturity (≥ 7.75 years) or below-median maturity as of 2019, respectively. Column (3)
examines whether shorter maturity bonds (below-median maturity in 2019) exhibit a differential sensitivity compared to longer maturity bonds within
the same county (county × year-month fixed effects are included). The dependent variable, Spread, is calculated each month for each bond by taking
the trade-weighted average yield across all secondary market transactions less the maturity-matched after-tax treasury bond yield. COVID-Induced
Flows is calculated as the difference in net inflows per capita in the COVID period (April 2020 to September 2020) and the yearly average during the
pre-COVID period (April to September 2017-2019). COVID is an indicator variable equal to one for all months post-September 2020, zero otherwise.
We drop the months of January 2020-September 2020 from the regression. The main effects of COVID and COVID-Induced Flows are subsumed by the
year-month fixed effects and CUSIP fixed effects, respectively. Time-varying controls are included in the regressions but repressed from the table for
brevity. Regressions run over a particular subset are denoted below. The fixed effects included in each regression are denoted below the regression. We
present the economic magnitude of a one standard deviation change in COVID-induced flows in the last row of the table (standard deviation calculated
on the regression sample). Standard errors double-clustered at the county and year-month level are reported in parentheses. R2 is calculated as
Psuedo-R2 for Poisson regressions and standard R2 for OLS regressions. *** , ** , and * indicate significance at the 1%, 5%, and 10% level, respectively.

(4)
Spread

(5)
Log(Spread)

COVID × Short Maturity

0.194∗∗∗
(0.02)

44.739∗∗∗
(2.83)

0.168∗∗∗
(0.02)

COVID × Short Maturity × COVID-Induced Flows

-0.025∗∗∗
(0.00)

0.320
(0.33)

-0.027∗∗∗
(0.01)
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(3)
Spread

COVID × COVID-Induced Flows

Subset
Model
Observations
Psuedo-R2
Controls
CUSIP FEs
Year-Month FEs
County ×Year-Month FEs
Average Spread
Economic Magnitude of 1 s.d. Shock (bps)

(1)
Spread

(2)
Spread

-0.027∗∗∗
(0.00)

-0.051∗∗∗
(0.00)

Long Maturity
PPML

Short Maturity
PPML

All
PPML

All
OLS

All
OLS

1170529
0.719
Yes
Yes
Yes
No

1102942
0.824
Yes
Yes
Yes
No

2255015
0.840
Yes
Yes
No
Yes

2255015
0.928
Yes
Yes
No
Yes

2255014
0.896
Yes
Yes
No
Yes

204.30
5.51

103.77
5.29

155.98
3.90

155.98
0.32

155.98
4.21

Table 6. Migration, Remote Work, and Municipal Bond Yields
This table presents results of regressions examining the relationship between remote work capability, trade
productivity, COVID-induced migration flows, and municipal bond spreads. Columns (1) presents a crosssectional test of COVID-Induced Flows on remote work capability and trade productivity. Columns (2)-(4)
present results on the impact of remote work and trade productivity on municipal bond spreads. The
dependent variable, Spread, is calculated each month for each bond by taking the trade-weighted average
yield across all secondary market transactions less the maturity-matched after-tax treasury bond yield.
COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period (April
2020 to September 2020) and the yearly average during the pre-COVID period (April to September 2017-2019).
COVID is an indicator variable equal to one for all months post-September 2020, zero otherwise. We drop the
months of January 2020-September 2020 from the regression. The main effects of COVID and COVID-Induced
Flows are subsumed by the year-month fixed effects and CUSIP fixed effects, respectively. Time-varying
controls are included in the regressions but repressed from the table for brevity. Regressions run over a
particular subset are denoted below. The fixed effects included in each regression are denoted below the
regression. Standard errors double-clustered at the county and year-month level are reported in parentheses.
*** **
, , and * indicate significance at the 1%, 5%, and 10% level, respectively.
(1)
COVID-Induced Flows
Remote Work Ability

-0.208∗∗∗
(0.04)

Trade Productivity

-0.219∗∗∗
(0.04)

Remote Work Ability × Trade Productivity

-0.161∗∗∗
(0.04)

COVID × Remote Work Ability
COVID × Trade Productivity
COVID × Remote Work Ability × Trade Productivity

(2)
Spread

(3)
Spread

(4)
Spread

5.611∗∗∗
(0.73)

0.029∗∗∗
(0.00)

0.018∗∗∗
(0.00)

0.520
(0.82)

0.005
(0.01)

-0.001∗∗
(0.00)

3.447∗∗∗
(0.96)

0.019∗∗∗
(0.00)

0.004∗∗∗
(0.00)
-0.024∗∗∗
(0.00)

COVID × COVID-Induced Flows
Model

OLS

OLS

PPML

PPML

Observations
R2

887
0.194

1917157
0.919

1917157
0.835

1917157
0.835

No
Yes
No
Yes
No
No

Yes
Yes
No
Yes
Yes
Yes

Yes

Yes

No

No

Yes
Yes

Yes
Yes

Controls
Yes
Addl. Economic Controls
No
CUSIP FEs
Year-Month FEs
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Table 7. COVID-19 Migration Shock and Debt Issuance
This table examines the relationship between the COVID-19 migration shock and municipal debt issuance. We
aggregate issuance to the half-year level, including zeros for no issuance during the period. We exclude all state
issuers from the sample. Issuance Per Capita is the aggregate issuance amount across issuers within a county,
on a per capita basis. COVID-Induced Flows is calculated as the difference in net inflows per capita in the
COVID period (April 2020 to September 2020) and the yearly average during the pre-COVID period (April to
September 2017-2019). We separate COVID-Induced Flows into COVID-Induced Flows+ and COVID-Induced
Flows− . COVID-Induced Flows+ is equal to max{COVID-Induced Flows, 0} and COVID-Induced Flows−
is equal to min{COVID-Induced Flows, 0}. COVID is an indicator variable equal to one for all months
post-June 2020, zero otherwise. In column (2), dummy indicators for each post-pandemic half-year period are
included. We omit the first half of 2020 from the sample. We include county fixed effects and half-year period
fixed effects in all regressions. Standard errors clustered at the county level are reported in parentheses. *** ,
**
, and * indicate significance at the 1%, 5%, and 10% level, respectively.

(1)
(2)
(3)
Issuance Per Capita
COVID × COVID-Induced Flows

0.035∗∗
(0.02)

COVID-Induced Flows × 2020H2

0.027
(0.02)
0.048∗
(0.03)
0.032
(0.03)

COVID-Induced Flows × 2021H1
COVID-Induced Flows × 2021H2
COVID-Induced Flows+ × 2020H2

-0.067
(0.06)
0.101
(0.07)
0.111
(0.07)

COVID-Induced Flows+ × 2021H1
COVID-Induced Flows+ × 2021H2
COVID-Induced Flows− × 2020H2

0.069∗∗
(0.03)
0.025
(0.02)
0.001
(0.03)

COVID-Induced Flows− × 2021H1
COVID-Induced Flows− × 2021H2
Observations
R2
County FEs
Year-Half FEs

15731
0.442
Yes
Yes
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15731
0.442
Yes
Yes

15731
0.442
Yes
Yes

Table 8. COVID-19 Migration Shock and Municipal Bond Yields: Controlling
for Ratings
This table examines the municipal bond response to COVID-19 migratory changes using different specifications
to account for bond ratings. We estimate a non-dynamic version of Equation 1. The dependent variable,
Spread, is measured as the average bond yield less the maturity-matched after-tax treasury bond yield.
COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period (April
2020 to September 2020) and the yearly average during the pre-COVID period (April to September 2017-2019).
We convert bond ratings into a numerical scale with the potential range of 0 (D) to 21 (AAA/Aaa). COVID
is an indicator variable equal to one for all months post-September 2020, zero otherwise. We drop the months
of January 2020-September 2020 from the regression. For Panel A, in column (1) we include ratings as
a linear control variable, in column (2) we include rating fixed effects, in column (3) we include rating ×
year-month fixed effects, in column (4), we run our main regression on the sub-sample of bonds that did not
experience a rating change in the COVID period. Panel B replicates the tests using time-varying state fixed
effects. The main effects of COVID and COVID-Induced Flows are subsumed by the year-month fixed effects
and CUSIP fixed effects, respectively. Time-varying controls are included in the regressions. The fixed effects
included in each regression are denoted below the regression. Standard errors double-clustered at the county
and year-month level are reported in parentheses. *** , ** , and * indicate significance at the 1%, 5%, and 10%
level, respectively.
Panel A: Including Ratings as Controls
(1)
(2)
(3)
Spread
COVID × COVID-Induced Flows

-0.033∗∗∗
(0.00)

Rating

-0.019∗∗∗
(0.00)

Subset
Observations
Psuedo-R2
Controls
CUSIP FEs
Year-Month FEs
Rating FEs
Rating × Year-Month FEs

All
2273162
0.835
Yes
Yes
Yes
No
No

(4)

-0.031∗∗∗
(0.00)

-0.031∗∗∗
(0.00)

-0.027∗∗∗
(0.00)

All
2273162
0.835
Yes
Yes
Yes
Yes
No

All
2273162
0.836
Yes
Yes
No
No
Yes

No Ratings Change
2206348
0.836
Yes
Yes
Yes
No
No

Panel B: Ratings Controls including State-Time Fixed Effects and Other Economic Shocks
(1)
(2)
(3)
(4)
Spread
COVID × COVID-Induced Flows

-0.019∗∗∗
(0.00)

Rating

-0.019∗∗∗
(0.00)

Subset
Observations
Psuedo-R2
Controls
CUSIP FEs
State × Year-Month FEs
Rating FEs
State × Rating × Year-Month FEs

All
2273162
0.836
Yes
Yes
Yes
No
No

-0.018∗∗∗
(0.00)

-0.018∗∗∗
(0.00)

-0.013∗∗∗
(0.00)

All
2273162
0.836
Yes
Yes
Yes
Yes
No

All
2271084
0.839
Yes
Yes
No
No
Yes

No Ratings Change
2206348
0.837
Yes
Yes
Yes
No
No
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Appendix A: Additional Figures and Tables
Figure A1. Bond Observations Per Month
This figure displays the number of bond observations in each month of our sample. The dashed line
denotes March 2020.
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Figure A2. Distribution of Monthly Bond Observations Across County-Months
This figure displays a histogram of the number of bond observations per county per month. The bin
width is 10 bonds. Any county-month with more than 190 unique bonds traded are grouped into
the final bin.
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Figure A3. Distribution of Spread Variable
Both panels of the figure display a histogram of the monthly bond spreads for each bond-month
in our sample with a bin size of 10 basis points. In Panel A, we include the fitted values using a
Poisson regression model that includes COVID × COVID-Induced Flows, bond-level controls, and
bond-level and year-month fixed effects. In Panel B, we include the fitted values from an ordinary
least squares (OLS) regression with the same covariates. Our main dependent variable, Spread, is
measured as the average bond yield less the maturity-matched after-tax treasury bond yield. The
sample runs from January 2017 – December 2021. Spreads are Winsorized at the 0.5%tile and
negative spreads are dropped.

Panel A: Fitted Distribution of Spreads Using Poisson Regression

Panel B: Fitted Distribution of Spreads Using OLS Regression
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Figure A4. Relationship Between Municipal Bond Yields and the COVID-19
Migration Shock Over Time: Redefining the Shock Measure
This figure displays the results from a dynamic regression using Equation 1. The dependent variable, spread,
is measured as the average bond yield less the maturity-matched after-tax treasury bond yield. The plotted
coefficients are monthly coefficients on an alternative measure of the shock to net flows due to the pandemic,
which we define as the difference in average monthly net inflows per capita between the period of April
2020 to December 2021, and the full pre-COVID period of May 2017 to December 2019. The sample of the
analysis runs from January 2019-December 2021. The omitted time period is the last quarter of 2019. The
gray shaded region corresponds to the first quarter of 2020 while the blue-shaded region corresponds to our
standard migration measurement period (i.e. April-September 2020). 95% Confidence intervals are included.
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Figure A5. Relationship Between Municipal Bond Yields and the COVID-19
Migration Shock Over Time: Log Spreads
This figure displays the results from a dynamic regression using Equation 1. The dependent variable,
Log(Spread), is measured as the average bond yield less the maturity-matched after-tax treasury bond
yield. The plotted coefficients are monthly coefficients on COVID-Induced Flows. COVID-Induced Flows is
calculated as the difference in net inflows per capita in the COVID period (April 2020 to September 2020)
and the yearly average during the pre-COVID period (April to September 2017-2019). The sample of the
analysis runs from January 2019-December 2021. The omitted time period is the last quarter of 2019. The
gray shaded region corresponds to the first quarter of 2020 while the blue-shaded region corresponds to our
migration measurement period (i.e. April-September 2020). 95% Confidence intervals are included.
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Figure A6. Time-Series of Liquidity Across Positive and Negative Migration
Shock Areas
This figure displays the mean (Panel A) and median (Panel B) Amihud liquidity measure for bonds in
negative shock and positive shock areas. Following Schwert (2017), we estimate the Amihud measure for each
Pj −Pj−1
PNt
Pj−1
| Q
| where Nt is the number of trades on day t, Pj is the price of
day as follows: Amihudi,t = N1t j=1
j
bond at trade j, and Qj is the par amount of trade j. We then take the median of the daily estimates in a
month as the monthly estimates of the Amihud measure for a bond.

Panel A: Median Amihud Measure

Panel B: Mean Amihud Measure
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Table A1. COVID-19 Migration Shock and Municipal Bond Yields: Additional Robustness
This table examines the municipal bond response to COVID-19 migratory changes using different measurements of our migratory shock variable, different subsets, and reweighting the observations in our main specification. We estimate a non-dynamic version of Equation 1. The dependent variable, Spread, is measured as the average bond yield
less the maturity-matched after-tax treasury bond yield. COVID is an indicator variable equal to one for all months post-September 2020, zero otherwise. We drop the months
of January 2020-September 2020 from the regression. In column (1) COVID-induced flows is calculated as the difference in net inflows per capita in the COVID period (April
2020 to September 2020) and net inflows per capita in only 2019 (April to September 2019). In column (2) COVID-induced flows is calculated as the difference in average
net inflows per capita in the COVID period (April 2020 to December 2021) and the average during the pre-COVID period (May 2017 to December 2019). In column (3), we
exclude callable bonds from the sample. In column (4), COVID-induced flows is calculated as the difference in net inflows per capita in the COVID period (April 2020 to
September 2020) and the yearly average during the pre-COVID period (April to September 2017-2019), where flows are calculated as 2.5 times the number of household change
of address requests plus the number of individual changes of address requests, as in Ramani and Bloom (2021). In Columns (5)-(7), the migration measure is our main measure
of COVID-induced flows. Column (5) contains the results if we exclude New York City and San Francisco counties from the sample. In column (6), we restrict the sample
to counties with below median population. In column (7), we run our main regression specification but re-weight the observations by giving equal weight to each observation
within a county-year-month, such that the weight adds to one. To avoid gaps in the time series, we also require that the county average at least twenty-five bonds be traded
each month across the sample. The main effects of COVID and COVID-Induced Flows are subsumed by the year-month fixed effects and CUSIP fixed effects, respectively.
Time-varying controls are included in the regressions. The fixed effects included in each regression are denoted below the regression. We present the economic magnitude of a
one standard deviation change in COVID-induced flows in the last row of the table (standard deviation calculated on the regression sample). Standard errors double-clustered
at the county and year-month level are reported in parentheses. *** , ** , and * indicate significance at the 1%, 5%, and 10% level, respectively.
(1)
COVID × COVID-Induced Flows (2019 base)

(2)

(3)

(4)
Spread
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(5)

(6)

(7)

-0.100∗∗∗
(0.02)

-0.030∗∗∗
(0.01)

-0.029∗∗∗
(0.01)

-0.028∗∗∗
(0.01)

Below Mean
Population
No

No
Yes

-0.033∗∗∗
(0.00)
-0.034∗∗∗
(0.00)

COVID x COVID-Induced Flows (All Data)

-0.032∗∗∗
(0.00)

COVID x COVID-Induced Flows (Ramani & Bloom)

COVID x COVID-Induced Flows
Subset

No

No

No

Non-Callable

Re-weighted?

No

No

No

No

Exclude NYC
& SF
No

2273471
0.835
Yes
Yes

2273471
0.835
Yes
Yes

2273471
0.835
Yes
Yes

770165
0.667
Yes
Yes

2151079
0.835
Yes
Yes

1612820
0.832
Yes
Yes

1948188
0.835
Yes
Yes

155.98
5.14

155.98
5.30

155.98
4.99

64.23
6.42

154.56
4.64

152.32
4.42

144.20
4.04

Observations
Psuedo-R2
CUSIP FEs
Year-Month FEs
Average Spread
Economic Magnitude of 1 s.d. Shock (bps)

Table A2. Robustness of Table 3 - Log Spreads
This table examines the municipal bond yield response to COVID-19-induced migration. We estimate a
non-dynamic version of Equation 1. The dependent variable, Log(Spread), is calculated each month for
each bond by taking the trade-weighted average yield across all secondary market transactions less the
maturity-matched after-tax treasury bond yield. County level employment statistics are provided by QCEW
and house prices by Zillow. COVID-Induced Flows is calculated as the difference in net inflows per capita in
the COVID period (April 2020 to September 2020) and the yearly average during the pre-COVID period
(April to September 2017-2019). We create analogous shocks of the other county level economic variables.
See Section 3.1 for more details on their construction. COVID is an indicator variable equal to one for all
months post-September 2020, zero otherwise. We drop the months of January 2020-September 2020 from
the regression. The main effects of COVID and COVID-Induced Flows are subsumed by the year-month
fixed effects and CUSIP fixed effects, respectively. Time-varying controls are included in the regression in
columns (2)-(5). Details on the control variables can be found in Section 3. CUSIP, Year-Month, and State
× Year-Month fixed effects are included in each regression. Standard errors double-clustered at the county
and year-month level are reported in parentheses. *** , ** , and * indicate significance at the 1%, 5%, and 10%
level, respectively.
(1)

(2)

(3)
Log(Spread)

(4)

(5)

-0.054∗∗∗
(0.00)

-0.046∗∗∗
(0.00)

-0.023∗∗∗
(0.00)

-0.031∗∗∗
(0.01)

-0.013∗∗∗
(0.00)

COVID × Unemployment Shock

0.005
(0.01)

0.007
(0.01)

COVID × House Price Shock

0.005
(0.01)

0.010∗
(0.01)

COVID × Employment Shock

-0.014∗
(0.01)

-0.005
(0.00)

Unemployment Rate

0.004
(0.01)

-0.004
(0.01)

Ln(House Price)

-0.069∗
(0.04)

-0.157∗∗∗
(0.04)

Employment Growth

-0.000
(0.00)

-0.000
(0.00)

2273470
0.890
Yes
Yes
Yes
No

2273470
0.892
Yes
Yes
No
Yes

COVID × COVID-Induced Flows

Observations
R2
Controls
CUSIP FEs
Year-Month FEs
State × Year-Month FEs

2273470
0.866
No
Yes
Yes
No

2273470
0.890
Yes
Yes
Yes
No
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2273470
0.892
Yes
Yes
No
Yes

Table A3. Robustness of Table 3 - Spreads and Ordinary Least Squares
This table examines the municipal bond yield response to COVID-19-induced migration. We estimate a
non-dynamic version of Equation 1. The dependent variable, Spread, is calculated each month for each bond
by taking the trade-weighted average yield across all secondary market transactions less the maturity-matched
after-tax treasury bond yield. County level employment statistics are provided by QCEW and house prices by
Zillow. COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period
(April 2020 to September 2020) and the yearly average during the pre-COVID period (April to September
2017-2019). We create analogous shocks of the other county level economic variables. See Section 3.1 for more
details on their construction. COVID is an indicator variable equal to one for all months post-September
2020, zero otherwise. We drop the months of January 2020-September 2020 from the regression. The main
effects of COVID and COVID-Induced Flows are subsumed by the year-month fixed effects and CUSIP fixed
effects, respectively. Time-varying controls are included in the regression in columns (2)-(5). Details on the
control variables can be found in Section 3. CUSIP, Year-Month, and State × Year-Month fixed effects are
included in each regression. Standard errors double-clustered at the county and year-month level are reported
in parentheses. *** , ** , and * indicate significance at the 1%, 5%, and 10% level, respectively.
(1)

(2)

(3)
Spread

(4)

(5)

-7.434∗∗∗
(0.38)

-6.426∗∗∗
(0.43)

-5.313∗∗∗
(0.45)

-6.125∗∗∗
(0.68)

-4.439∗∗∗
(0.62)

COVID × Unemployment Shock

-1.157
(1.12)

0.055
(1.03)

COVID × House Price Shock

1.078
(0.86)

0.949
(0.80)

COVID × Employment Shock

-1.448∗
(0.85)

-0.598
(0.73)

Unemployment Rate

1.246
(1.41)

0.988
(1.12)

Ln(House Price)

-1.524
(6.56)

-13.479∗∗
(5.50)

Employment Growth

0.120
(0.35)

0.229
(0.27)

2273471
0.920
Yes
Yes
Yes
No

2273471
0.922
Yes
Yes
No
Yes

COVID × COVID-Induced Flows

Observations
R2
Controls
CUSIP FEs
Year-Month FEs
State × Year-Month FEs

2273471
0.900
No
Yes
Yes
No

2273471
0.920
Yes
Yes
Yes
No
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2273471
0.922
Yes
Yes
No
Yes

Table A4.
Shock

Robustness of Table 3 - Placebo Including Temporary Migration

This table examines the municipal bond yield response to COVID-19-induced migration. We estimate a
non-dynamic version of Equation 1. The dependent variable, Spread, is calculated each month for each bond
by taking the trade-weighted average yield across all secondary market transactions less the maturity-matched
after-tax treasury bond yield. County level employment statistics are provided by QCEW and house prices by
Zillow. COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period
(April 2020 to September 2020) and the yearly average during the pre-COVID period (April to September
2017-2019). e include an analogous version of our migration shock using only temporary USPS change of
address requests. Moreover, we create analogous shocks of the other county level economic variables. See
Section 3.1 for more details on their construction. COVID is an indicator variable equal to one for all
months post-September 2020, zero otherwise. We drop the months of January 2020-September 2020 from
the regression. The main effects of COVID and COVID-Induced Flows are subsumed by the year-month
fixed effects and CUSIP fixed effects, respectively. Time-varying controls are included in the regression in
columns (2)-(5). Details on the control variables can be found in Section 3. CUSIP, Year-Month, and State
× Year-Month fixed effects are included in each regression. Standard errors double-clustered at the county
and year-month level are reported in parentheses. *** , ** , and * indicate significance at the 1%, 5%, and 10%
level, respectively.
(1)

(2)

(3)
Spread

(4)

(5)

-0.030∗∗∗
(0.00)

-0.001
(0.01)

-0.005
(0.01)

-0.005
(0.01)

-0.004
(0.01)

-0.033∗∗∗
(0.01)

-0.020∗∗∗
(0.00)

-0.027∗∗∗
(0.01)

-0.016∗∗∗
(0.00)

COVID × Unemployment Shock

-0.008
(0.01)

-0.003
(0.01)

COVID × House Price Shock

0.009
(0.01)

0.008∗
(0.00)

COVID × Employment Shock

-0.010∗
(0.01)

-0.004
(0.00)

Unemployment Rate

0.010
(0.01)

0.009
(0.01)

Ln(House Price)

-0.018
(0.04)

-0.096∗∗∗
(0.03)

Employment Growth

0.001
(0.00)

0.002
(0.00)

2273471
0.835
Yes
Yes
Yes
No

2273471
0.836
Yes
Yes
No
Yes

COVID × Temp. COVID Induced Flows
COVID × COVID-Induced Flows

Observations
Pseudo-R2
Controls
CUSIP FEs
Year-Month FEs
State × Year-Month FEs

2273471
0.835
Yes
Yes
Yes
No
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2273471
0.835
Yes
Yes
Yes
No

2273471
0.836
Yes
Yes
No
Yes

Appendix B: School District Analysis
In Columns 3 and 5 of Table 3 we add state-month-year fixed effects to control for time
varying local economic conditions. By restricting comparisons to be within a state-year-month,
these tests absorb the possibility that part of the effect of migration shocks are based on
selecting what state to live in. For instance, this framework controls for the possibility that
differences in state-level COVID policies attract migrants. While these tests more cleanly
identify the qualitative effect of COVID-induced migration after controlling for time-varying
local economic conditions, the estimates may be conservative relative to the true effect of
migration on municipal bond yields.
In this Appendix we extend this framework by adding county-year-month fixed effects
to a school district level analysis that uses zip code level migration data. We employ a
sample of only school district bonds to examine the migratory shock-yield relationship at
the school-district level. School districts are an attractive setting because they are a smaller
geography that consistently issues municipal debt and to which people specifically direct
their migration. The typical American commutes over 27 minutes to work, while the average
school district covers the area of a 11 by 11 mile square. Thus, many Americans do not work
and live in the same school district. This allows us to better control for the economy that
brings residents to an area and simultaneously examine the COVID-induced migration-yield
relation at the school district level. Specifically, county-year-month fixed effects will control
for time-varying local economic conditions, such as pandemic lockdown measures, changes in
tourism, the top employers, whether or not society is open to moving and housing transactions,
among others. However, since the specification absorbs the migratory effects of selecting the
county of residence, interpretation of the magnitudes are complicated.
Since the USPS migration data is available at the zip code level and zip codes do not
perfectly span school districts, we use the land distribution of school districts within zip codes
to allocate zip-code level migration to the school district.17 We omit school districts that
17

The land distribution of school districts within zip codes is largely bimodal so it should act as an
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span an entire county or have populations fewer than 250 people, as these school districts
tend to be on military bases that have near zero population in the Census but large amounts
of USPS address changes.
Table B1 displays the results from this analysis. The first column repeats our baseline
test using school district migration shocks. We find a similar effect. In column (2), we
introduce state × year-month fixed effects and find that the coefficient of interest is somewhat
attenuated in its economic magnitude and statistical significance. The regression in column
(3) includes the more granular county × year-month fixed effects. The coefficient decreases
and has a p-value of 0.13. We find the economic magnitude is dampened by approximately
50% relative to the specification with just year-month fixed effects in column (1). The
remainder of the effect can be attributed to COVID-induced changes in preferences on where
to locate within a county affecting the market’s expectations regarding future municipal
financial health.
Columns (4)-(6) investigate whether downside risk remains an important factor in the
migration-yield relationship among this subset of bonds and after the inclusion of very
granular fixed effects. Using the same split on ratings as before, we interact a low-rated
indicator variable with COVID and COVID-Induced Flows. Column (4) uses the Poisson
model, column (5) uses OLS and column (6) uses OLS but with log(Spread) as the dependent
variable. We find that within school district bonds in the same county, bonds that have
below-median ratings are especially sensitive to the pandemic migration changes. These
results further confirm that bonds that were higher risk heading into the pandemic are most
impacted by the COVID-era shift in location preferences. Taken together, these results
suggest time-varying local changes in restrictions, COVID-related norms, or economic activity
may have an impact but cannot fully explain the relationship. The results provide further
support for shifts in locational preferences being an important driver of the migration-yield
relationship.
approximation of the realized migration. While this is imperfect, there is no reason to believe this methodology
induces any bias into our estimates.
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Table B1. COVID-19 Migration Shock and Municipal Bond Yields: School District Bonds Analysis
This table examines the municipal bond yield response to the COVID-19-induced migration at the school district level. We estimate a non-dynamic
version of Equation 1. For these tests, we include only bonds issued by school districts. The dependent variable, Spread, is calculated each month for
each bond by taking the trade-weighted average yield across all secondary market transactions less the maturity-matched after-tax treasury bond yield.
COVID-Induced Flows is calculated as the difference in net inflows per capita in the COVID period (April 2020 to September 2020) and the yearly
average during the pre-COVID period (April to September 2017-2019). We use the land distribution of school districts within zip codes to allocate
migration to its corresponding school district. COVID is an indicator variable equal to one for all months post-September 2020, zero otherwise. We
drop the months of January 2020-September 2020 from the regression. The main effects of COVID and COVID-Induced Flows are subsumed by
the time and CUSIP fixed effects, respectively. Time-varying controls are included in the regressions but repressed from the table for brevity, where
designated. The fixed effects included in each regression are denoted below the regression. We present the economic magnitude of a one standard
deviation change in COVID-induced flows in the last row of the table (standard deviation calculated on the regression sample). In column (4), the
economic magnitude for below-median rated bonds. Standard errors double-clustered at the county and year-month level are reported in parentheses.
R2 is calculated as Psuedo-R2 for Poisson regressions and standard R2 for OLS regressions. *** , ** , and * indicate significance at the 1%, 5%, and 10%
level, respectively.
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(1)
Spread

(2)
Spread

(3)
Spread

(4)
Spread

(5)
Spread

(6)
Log(Spread)

-0.013∗∗∗
(0.00)

-0.008∗∗
(0.00)

-0.005
(0.00)

-0.002
(0.00)
0.040∗∗∗
(0.01)
-0.025∗∗∗
(0.00)

-0.151
(0.52)
6.034∗∗∗
(1.80)
-3.112∗∗
(1.19)

-0.003
(0.00)
0.051∗∗∗
(0.01)
-0.030∗∗∗
(0.00)

Model

PPML

PPML

PPML

PPML

OLS

OLS

Observations
R2
Controls
CUSIP FEs
Year-Month FEs
State×Year-Month FEs
County×Year-Month FEs

465863
0.817
Yes
Yes
Yes
No
No

465863
0.819
Yes
Yes
No
Yes
No

465863
0.825
Yes
Yes
No
No
Yes

465863
0.825
Yes
Yes
No
No
Yes

465863
0.922
Yes
Yes
No
No
Yes

465862
0.884
Yes
Yes
No
No
Yes

Average Spread
Economic Magnitude of 1 s.d. Shock (bps)

132.27
1.72

132.27
1.06

132.27
0.66

132.27
3.31

132.27
3.11

132.27
3.97

COVID × COVID-Induced Flows
COVID x Low Rating
COVID × Low Rating × COVID-Induced Flows

