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Abstract

We study the determinants of local governments’ reliance on bank loans using granular data
from the Federal Reserve. Governments that are larger, rely on stable revenue sources, or have
higher spending relative to revenues are more likely to borrow from banks. About a third of
governments in the top revenue quintile have obtained bank loans since 2011, typically accounting
for a fifth of their total debt. Declines in revenues, reductions in bond market access, agency
rating downgrades, and relationships with financial advisers and underwriters all strongly predict
higher bank loan reliance. While resemblance between bank loans and bonds is limited, loans
afford governments significant financial flexibility not otherwise available in the municipal bond
market. The frequent loan renegotiation and credit line use are both highly responsive to changes
in credit quality, thereby tailoring debt contracts to changes in government fundamentals.
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1 Introduction

Although state and local governments in the U.S. have historically been regarded as some of the most

financially sound entities, the Great Recession and the Covid crisis have cast doubt on this notion.

For example, substantial losses in state pension funds, rising healthcare obligations, population

aging have all put strain on governments’ budgets at the same time as unmet needs for infrastructure

investments have been growing and estimated to amount to approximately $2 trillion in 2017

(Novy-Marx and Rauh, 2012, 2011; Lutz and Sheiner, 2014; Butler and Yi, 2019; ASCE, 2023).

While the Covid fiscal stimulus has provided temporary reprieve from adverse fiscal trends, the

recent monetary policy tightening may renew fiscal pressures. In the presence of these funding

shortfalls, governments have rapidly increased their reliance on private bank loans from about $30

billion before the Great Recession to over $200 billion in 2023 (Figure 1).

We shed light on the importance of governments’ financial positions for the increased reliance

on bank borrowing. The conditions under which governments tap the bank loan market are largely

unknown due to the lack of detailed data. Using granular data on bank lending to state and local

governments from the Federal Reserve, we show that bank loans provide substantial advantages

to government borrowers that are not available in arms-length municipal bonds financing.1 These

benefits are particularly important to governments facing changes in fiscal conditions.

We show that bank loans afford governments significant financial flexibility. Debt contract

renegotiation, which is nonexistent in the municipal bond market, is frequent in the loan market and

tailors loan terms to both improvement and deterioration in government fundamentals. Another

major advantage of bank financing is the access to lines of credit, which provide governments with

much needed liquidity when credit quality deteriorates or eases working capital requirements when

quality improves. We show that governments facing revenue shortfalls, increases in borrowing costs,

reductions in bond market access, and credit rating agency downgrades but that otherwise rely on

stable revenue sources find bank loans most attractive. The largest 40% governments in terms of

revenues are most likely to have bank loans with 10-35% of these governments obtaining a bank

loan by 2017. Finally, banks’ internal credit risk ratings of governments are more conservative than

agency ratings, suggesting that municipal credit risk may be higher than previously thought.

1These Federal Reserve’s Y-14 data are highly representative of the municipal loan market as covered banks—with
over $50 billion in total assets—hold over 80% of outstanding municipal loans.
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The share of governments in the Census universe with at least some outstanding debt that use

the bank loan market increases monotonically with government size. For example, under 1% of

governments in the bottom quintile of total revenues have a bank loan as compared to nearly 30%

in the top quintile. While the bank loan reliance of governments in the bottom two size quintiles

may be a byproduct of the Y-14 data only including loans with amounts exceeding $1 million, loan

reliance in the rest of the size distribution is unlikely to be affected as larger governments with

bank loans have on average at least $24 million in annual revenues.2 Furthermore, conditional on

obtaining a bank loan, bank debt accounts for a significant share of governments’ total debt across

all size quintiles. For example, even the largest governments with at least some bank borrowing

have 16-20% of their total outstanding debt in the form of bank loans.

What factors determine governments’ reliance on bank borrowing in the cross-section of gov-

ernments? We find that governments that are larger, have a larger share of potentially stable

revenue sources such as taxes and intergovernmental receipts, have higher spending relative to

revenues, less likely to have recent municipal bond issuance, or place smaller share of previous bond

issuance with institutions are more likely to have bank loans. Similar to the corporate debt market,

these results suggest that bank lenders tend to work with borrowers able to maintain consistent

revenue levels (Sufi, 2009). We also show that higher credit risk translates to increased incidence of

bank loans—governments with agency ratings of AA, A, and BBB or lower are 4, 5, and nearly 9

percentage points more likely to have a bank loan than AAA-rated issuers.

Prior research shows that municipal underwriters and financial advisers have outsize importance

for governments’ financing decisions (Butler, 2008; Cestau et al., 2019; Bergstresser and Luby,

2018; Garrett, 2021), which implies financial intermediaries may also affect governments’ bank loan

reliance. We show that while the inclusion of underwriter and financial adviser fixed effects does not

affect the relation between financial characteristics and loan reliance, financial intermediaries appear

to shape bank loan reliance. A sizeable share of fixed effect estimates imply shifts in having bank

loans or loan share of at least 5 or 1 percentage points, respectively. Moreover, financial adviser

fixed effects are a stronger predictor of bank loan reliance than underwriter fixed effects. Although

we cannot rule out intermediary-government sorting as the major driver behind these associations,

financial intermediaries appear to affect governments’ reliance on bank loans.

2See Internet Appendix Table F.4.
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We also document that changes in government fundamentals are strongly predictive of shifts

in bank loan reliance—reductions in revenues and increases in interest expenses predict a higher

bank loan share. For example, a one percentage point decline in revenues is associated with about

0.6 percentage points increase in loan share. Moreover, changes in bond issuance characteristics,

which measure time-varying bond market access, appear to be similarly relevant for increasing bank

loan reliance. A one percentage point decrease in recent municipal bond issuance or in the share

of offerings placed with institutional investors is associated with roughly 50 and 100 basis points

reduction in bank loan share, respectively. This is consistent with the above results on changes in

government balance sheet characteristics as scenarios with lower bond market activity may coincide

with decreases in leverage and increases in interest costs. Finally, recent increases in the share of

tax-exempt municipal bonds are associated with higher loan share, suggesting that bank loans may

have important similarities to tax-exempt municipal bonds.

The associations between changes in loan shares and government fundamentals are suggestive of

deterioration in credit quality contributing to increases in loan reliance. Government debt structure

dynamics may, therefore, be similar to those observed in the corporate debt market. Rauh and Sufi

(2010) show that corporate debt structures tilt toward private debt in response to credit rating

downgrades. Consistent with this idea, we show that governments are more likely to tap the loan

market around agency rating downgrades. Such loan market entry occurs primarily in the year after

the rating downgrade among general-purpose governments such as cities and counties and in the

year preceding the downgrade among school and special districts. Furthermore, governments are

less likely to both float “new money” bond offerings in the year of loan market entry and refinance

bonds for up to five years thereafter. Districts are also less likely to refinance bonds for up to two

years prior to loan market entry, suggesting that inability to access bond markets may explain bank

loan entry in anticipation of agency rating downgrades.

Our findings are consistent with corporate finance theories of information asymmetry and access

to arm’s length debt (Diamond, 1991; Rajan, 1992). Specifically, borrowers lean heavily on private

markets following increases in credit risk, at least in part due to lower bond market access. Our

results also suggest that more constrained governments such as districts access the loan market in

anticipation of agency rating downgrades because of potentially higher sensitivity of arms-length

debt access to increases in credit risk. This analysis is particularly relevant for understanding the
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impact of fiscal crises on government borrowing and the reliance on private debt.

In the final part of the paper we show that similarities between bank loans and municipal bonds

as well as the flexible nature of bank financing may be important factors behind the increased

reliance of governments on bank loans. Similar to municipal bonds, term loans tend to be fixed-rate,

tax-exempt, secured, and have intermediate to long maturities. In contrast, credit lines are less likely

to be fixed-rate, secured, or to have long maturities, but provide municipal borrowers with the option

to increase future borrowing. Governments typically utilize only up to a half of their credit lines,

which leaves them with substantial borrowing capacity. We show significant similarity between the

amounts and maturities of loans and bonds for governments with previous bank-qualified bonds, even

though most municipal bank loans are not bank-qualified. Previous experience of closely working

with banks may therefore matter more for tapping the loan market than the direct resemblance

between loan and bond contracts.

While these similarities are especially important for about a third of government-bank pairs,

there are other significant benefits of bank financing such as the flexibility to renegotiate loan

contracts over the life of the loan. In fact, 27% of the loan-quarter observations in our sample

correspond to loan originations or originations, in which loan amount, maturity, interest rates,

collateral, or guarantees change between quarters. Using the banks’ internal credit ratings of

each government borrower, we show that changes in governments’ credit risk predict renegotiation

activity. Recent credit quality improvement is associated with both increases and decreases in loan

amounts and interest rates, while credit quality deterioration is positively correlated with amount

increasing renegotiation. Credit risk improvements are also more likely to translate to renegotiation

than credit quality deterioration. Thus, banks appear to accommodate governments facing tighter

financing conditions in public capital markets. Therefore, similar to the corporate finance setting,

loan renegotiation in public finance is tightly linked to government fundamentals such as total

revenues, revenue stability, leverage, and interest costs (Roberts and Sufi, 2009b; Roberts, 2015).

Bank financing also provides governments with access to credit lines with significant unutilized

capacity. We explore the benefits of credit lines to governments by relating credit line use to key

fundamentals and changes in credit quality. We find that general governments are more likely to

draw on credit lines following credit quality deterioration, but do not change credit line use after

risk improvements. Furthermore, lenders appear to accommodate these entities by increasing credit
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line limits after increases in credit risk. For example, governments’ internal risk rating downgrades

are associated with about 3 and 2 percentage points higher probability of credit line drawdowns and

limit increases, respectively. By contrast, districts tap credit lines after credit quality improvements

and whenever revenues are high or stable, or leverage is low. Maintaining sufficiently high revenues

and low risk therefore appear to be necessary for districts to ensure credit line access.

Our results complement the literature on the importance of bank lines of credit in corporate

finance. We find that, much like in corporate finance, larger governments have greater access to

credit lines—credit lines account for at least 30% of total loan commitments in the top size quintile

(Sufi, 2009; Chodorow-Reich et al., 2022; Greenwald et al., 2021). In addition, general governments

appear to use credit lines for liquidity insurance (Brown et al., 2021; Ivashina and Scharfstein, 2010;

Jimenez et al., 2009), while districts appear to rely on credit lines primarily for working capital

purposes. The latter result highlights the importance of maintaining sufficient cash flow and low

liquidity risk to ensure credit line access (Sufi, 2009; Acharya et al., 2014; Lins et al., 2010).

Relatedly, while prior literature has empirically studied debt heterogeneity and debt structure of

corporate borrowers and their implications for incentive conflicts between borrowers and lenders

(Barclay and Smith, 1995b,a; Sufi, 2009; Rauh and Sufi, 2010; Colla et al., 2013), to our knowledge,

no analogous evidence exists in public finance. Our database sheds light on the characteristics of

municipal bank debt, the interplay between municipal bond and loan financing, and the determinants

of private debt reliance for the public sector. Importantly, bank financing allows governments to

quickly tailor debt contracts to both recent deterioration and improvement in credit quality. This

evidence, therefore, suggests a more dynamic nature of governments’ bank loan contracts in the

United States than internationally (Dal Borgo, 2021; Hoffmann et al., 2021).

We also contribute to the growing literature that explores the heterogeneity in revenue composi-

tion of state and local governments (Suárez Serrato and Zidar, 2018; Shoag et al., 2020; Fajgelbaum

et al., 2018; Slattery and Zidar, 2020). Our results suggest that the debt structure of state and

local governments may tilt significantly towards private debt around revenue declines. The trend

toward “privatization” of municipal debt is, therefore, likely to persist if state and local governments

continue to face deteriorating fiscal positions.

Finally, our study contributes to the literature investigating the opaque nature of municipal

lending markets and the impact of additional disclosures and third-party certification of issuers
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(Gore, 2004; Baber and Gore, 2008; Butler et al., 2009; Baber et al., 2013; Bergstresser and Orr,

2014; Cuny, 2016; Cornaggia et al., 2017, 2019; Adelino et al., 2017). The built-in flexibility of

loan contracts allows governments to increase leverage after credit quality deterioration, which may

adversely affect the value of previously-issued municipal bonds. This problem may be especially

severe in light of the low rates of government private debt disclosures (Ivanov et al., 2022).

2 Institutional background

Debt issuance activity of state and local governments in the United States is dominated by tax-

exempt obligations, where interest income to investors is exempt from federal and typically from

state income tax (Babina et al., 2021). Data from the Mergent Municipal Bond Securities Database

indicate that $74 billion out of the total $88 billion municipal bond issuance in the fourth quarter of

2022 was tax-exempt. Similarly, Tables 1 and F.2 show that the interest income from most municipal

bank loans is tax-exempt. Governments must comply with registration, information reporting, yield

restrictions, use of proceeds, and other requirements to designate obligations as tax-exempt.3

Although interest income from tax-exempt municipal obligations is also tax-free for commercial

banks, the 1986 Tax Reform disallowed the deductibility of funding costs banks incur to purchase

tax-free obligations. This rule applies to both municipal bank loans and bonds and is equivalent to

reducing the tax benefit of the interest income exemption—the equivalent taxable yield is subject

to a “TEFRA” haircut.4 This haircut increases with bank funding costs and eliminates the tax

benefits of holding tax-exempt bonds when funding costs are as high as tax-free yields. For example,

assuming that a bank’s marginal funding costs are 100bps, its marginal income tax rate is 39%, and

a tax-exempt municipal bank loan yields 5% annually, the expression below details the TEFRA

haircut and the equivalent annual taxable yield computation:

TEFRA haircut = 100bps× 39% = 39bps

Equivalent taxable yield =
5%− 39bps

1− 39%
= 7.6%

3See https://www.law.cornell.edu/uscode/text/26/103.
4https://www.rbcwm-usa.com/resources/file-687496.pdf
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Intuitively, banks receive a larger share of the tax benefits from holding exempt municipal obligations

when interest rates in the economy—and funding costs—are low. Therefore, banks have stronger

incentives to hold tax-exempt municipal debt in low-interest rate environments such as the post-

Great Recession period. Even in high-rate environments, however, banks receive most of the interest

income tax-exemption because of low funding costs. Specifically, using a large sample of US banks

between 1986 and 2007, Levine et al. (2021) shows that bank funding costs average about 100 bps.

The 1986 Tax Reform also allowed banks to deduct 80% of the funding costs to acquire “bank-

qualified” tax-exempt municipal debt issues, which makes the TEFRA haircut on such issues

substantially smaller. The issuer must comply with the provisions of Section 265 of the US Code

Title 26 to be able to designate a municipal bond or a loan issue as “bank-qualified” such as raising

less than $10 million in total debt in a calendar year.5 The American Recovery and Reinvestment

Act of 2009 (ARRA) temporarily raised this threshold to $30 million in 2009 and 2010.6,7

In addition to the low policy rates after the Great Recession, recent banking and tax reform

may have also affected the aggregate dynamics in municipal bank borrowing. The Federal Reserve

amended its Liquidity Coverage Ratio rule in 2016, permitting banks under the Fed’s jurisdiction to

classify highly-rated general obligation bonds as High Quality Liquid Assets (HQLA). Similarly, the

Economic Growth, Regulatory Relief, and Consumer Protection Act (EGRRCPA) of 2018 allowed

all banks to classify highly-rated municipal bonds as HQLA.8,9 HQLA-designated municipal bonds

are subject to lower capital charges, thereby increasing the attractiveness of municipal bonds relative

to municipal bank loans and other risky assets for the banking sector. For example, Ott (2020)

shows that the higher demand of banks for HQLA municipal bonds following these reforms led

to lower yields and higher issuance volume of HQLA bonds. An analogous regulatory reform in

2014 excluded municipal bonds from the definition of HQLA, thereby reducing their attractiveness

relative to corporate securities (Yi, 2021).

Another regulatory change during our sample period is the Internal Revenue Service regulation

5See https://www.law.cornell.edu/uscode/text/26/265.
6https://www.congress.gov/bill/111th-congress/house-bill/1/text
7Therefore, ARRA may have temporarily loosened credit constraints for governments by increasing bank demand

for municipal securities (Dagostino, 2022).
8https://www.federalregister.gov/documents/2016/04/11/2016-07716/liquidity-coverage-ratio-

treatment-of-us-municipal-securities-as-high-quality-liquid-assets.
9https://www.fdic.gov/news/press-releases/2018/pr18049.html.
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on the definition of the issue price of tax-exempt obligations in late 2016.10 This rule mandated that

the issue price of tax-exempt public offering is the first price at which a substantial amount of the

offering is sold to the public as opposed to using “reasonably expected prices,” which was previously

permitted. The issue price of a private placement continued to be the price at which the purchaser

(the bank) acquires the tax-exempt obligation.11 Overall, the regulation may have decreased the

tax-exempt yield of municipal bonds, thereby increasing banks’ incentives to hold municipal loans,

all else equal. Specifically, by making the original issue discount of municipal discount bonds less

generous, the rule incentivizes banks to hold municipal loans over public municipal bonds.

Kittain et al. (2020) credit the Tax Cuts and Jobs Act (TCJA) of 2017 as another major reason

for the decline in banks’ incentives to hold municipal debt. The TCJA sharply reduced corporate

income taxes starting in 2018, thereby lowering the taxable-equivalent yield of municipal debt for

banks. Consequently, municipal debt became less attractive to banks relative to other types of

non-exempt risky debt such as corporate loans, corporate bonds, and trading assets. Although

Kittain et al. (2020) focuses on exempt municipal bonds, the same intuition applies to exempt

municipal bank loans due to identical tax treatment. The TCJA is, therefore, likely to reduce the

desirability of both types of municipal debt for the banking sector. Overall, both the HQLA rules

and the TCJA are likely to slow the growth of outstanding municipal loans after 2017.

3 Measuring bank loan contracting

3.1 Data Sources

We obtain granular information on bank loans to governments from the quarterly Federal Reserve’s

Y-14Q Collection, supporting the Dodd-Frank Act Stress Tests and the Comprehensive Capital

Assessment and Review of large banks in the United States. The reporting panel starts in Q3 of 2011

and includes bank holding companies with at least $50 billion in total assets.12 These data contain

detailed loan- and borrower-level information on all outstanding commercial and industrial bank

10https://www.federalregister.gov/documents/2016/12/09/2016-29486/issue-price-definition-for-tax-

exempt-bonds
11https://www.foley.com/en/insights/publications/2017/03/new-regulations-on-issue-price-of-

taxexempt-bonds
12There were 37 institutions until 2018Q1. Regulatory changes increased the reporting threshold to $100 billion as

of 2018Q2, thereby leading to the exclusion of four institutions with total assets below $100 billion.
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loans with commitment amounts exceeding $1 million. In addition, banks provide their internal risk

ratings of each borrower and the equivalent rating in a ten-grade S&P scale. We use a government’s

most conservative bank internal risk rating whenever it works with multiple lenders in a given

quarter. The data allow us to study individual loans and borrowers to better understand the factors

underlying the rapid expansion of municipal bank borrowing.

Using Call Reports and FR Y-9C data, Figure 1 shows that banks with total assets exceeding

$50 billion currently account for about 80% of all outstanding municipal loans extended by the

universe of banks in the United States. Figure 2 shows that total outstanding municipal bank loans

from the Y-14 Collection account for over 75% percent of loans extended by large US banks in

Figure 1, with the remainder of large banks’ municipal loan exposure likely falling below the Y-14 $1

million loan amount cutoff. Moreover, the dynamics in Figure 2 mirror the aggregate trends in large

banks’ municipal loan holdings in Figure 1. Therefore, our analysis is likely to be representative

of the key characteristics of municipal bank loans and of the major drivers of governments’ loan

reliance.

We match governments in Y-14 to the Annual Survey of State and Local Government Finances

to examine how governments’ balance sheets are associated with bank loan reliance.13 The Census

surveys all state and local governments in years ending in “2” and “7” and samples governments

with probabilities proportional to size (defined in terms of total expenditures, revenues, and debt)

in all other years.14 We use string search techniques to classify government borrowers in Y-14 into

five types of municipal entities, 1) “cities”, 2) “counties”, 3) “states”, 4) “special districts”, and 5)

“school districts” (see Appendix B). We supplement this algorithm with the list of governments from

the last four full Censuses surveys since 2002. We manually verify each potential match to ensure

its accuracy. Finally, we exclude states from our analysis because of the high complexity of state

governments with many different corresponding entities that are not consistently listed across data

sets.

We also rely on the Census for annual income statement and balance sheet data on the matched

entities from 2012 to 2020. We use government financials since 2012 because the Census changed

its methodology between the 2011 and 2012 surveys, making it difficult to harmonize key financial

13https://www.census.gov/programs-surveys/gov-finances.html
14https://www2.census.gov/programs-surveys/gov-finances/tables/2020/2020_methodology.pdf
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variables before and after 2012. In some of our tests, we require that governments are surveyed

every year to ensure that data sparsity in partial survey years does not affect our estimates.

We obtain municipal bond offerings since January 2000 from the Mergent Municipal Bond

Securities Database. Mergent details offering amounts, yields, maturities, and a wide array of

issuance characteristics at the bond level (a municipal offering typically includes multiple bonds).

We also use Mergent to obtain the history of credit ratings for each bond from Standard & Poor’s,

Moody’s, and Fitch. We similarly match Mergent to the Census of Governments using the string

matching and manual verification described in Appendix B. We therefore use the unique Census

identifier to link bank loans in Y-14 to bond issues in Mergent.

Finally, we use data on personal income per capita from the Bureau of Economic Analysis.

3.2 Loan Contract Characteristics

Most bank lending to states and local governments is done via lines of credit, term loans and, to a

lesser extent, leases. Table 1 breaks down loan contract provisions of term loans and credit lines

by borrower type.15 Panel A shows that credit lines account for roughly a fifth of all loan-quarter

observations. The average credit line size varies between $8 million among school districts and

$29 million among special districts. Only a fraction of credit lines is drawn, ranging between 62%

(special districts) and 81% of credit lines (school districts). Furthermore, the average utilization

ratio of drawn credit lines ranges between 39% and 56%, leaving governments with substantial

unutilized capacity and ability to tap bank financing in a short time frame.

The contract maturity of credit lines, defined as the difference between the maturity and

origination dates, ranges between 20 and 31 quarters, which is substantially longer than that of

corporate credit lines (see Roberts and Sufi (2009b)). The remaining maturity, defined as the

difference between the maturity and the data observation date, is shorter than the contract maturity

at between 10 and 16 quarters. This implies that most lenders have low-duration exposure to

credit lines. However, the effective maturities in the loan market are substantially shorter than

both of these figures. Similar to the corporate loan market where the frequent renegotiation of

commercial loans makes it infeasible to distinguish between renegotiation of existing loans and new

loan contracts (see Roberts (2015)), 27% loan-quarters in our sample correspond to renegotiations

15We describe leases in Table F.2. Other, less common, loan types include demand loans and commercial cards.

10



or new originations (see also Section 6). In this setting, the contract maturity has a significant

probability of extension every time a loan contract is renegotiated.

Term loans account for most municipal bank borrowing in terms of both total funded (outstanding)

amount and loan count. Term loans represent approximately 58%-65% of all loan-quarter observations

with average term loan amounts varying between $5.6 million (cities) and $7.9 million (counties).

Term loans have longer maturities than credit lines with average remaining maturities of 28–34

quarters and original contract maturities of 46–49 quarters.

Panel B of Table 1 shows that bank loans are heavily collateralized—80% to 87% of terms loans

and 42% to 63% of credit lines are secured. In addition, nearly all secured loans have first-lien

priority on the assets or cash flows backing the loan. Most unsecured loans are senior in terms of

contractual priority. Bank loans may also employ contractual guarantees by entities other than

the borrower. Lenders use guarantees in about 15% of credit lines and 4% of term loans of school

districts and in less than 1% of all other loans. Therefore, banks may have additional tools to

enhance contract seniority in addition to collateral and short effective maturities.

Notably, 59%–81% of credit lines and 93%–97% of term loans are fixed rate (Panel B of Table

1). This contrast with the corporate loan market where most loans are floating-rate and based on

benchmarks such as LIBOR or prime rates. The prevalence of fixed rate provisions in municipal

loans may make them more like municipal bonds and potentially more attractive to government

borrowers. Unlike bonds, bank loans flexibly allow borrowers to prepay loans before the contract

matures. Consequently, a significant share of bank loans contain prepayment penalties, which

compensate lenders in fixed rate loans for the forgone interest in the event of prepayment. For

example, 41%–45% of term loans and 14%–31% of credit lines have prepayment penalties.

Loans also frequently include federal and/or state interest income tax exemptions for bank

lenders, further increasing the similarity between loans and municipal bonds. For example, banks’

interest income is tax exempt in 34%–51% of credit lines and 57%–77% of term loans.16 We also

show that “bank-qualified” loans, in which the banks’ interest income from the loan is exempt from

federal or state income taxes and the associated government originates less than $10 million per

year ($30 million in 2009 and 2010) of new bank loans, account for 14%–26% of credit lines and

41%–60% of term loans. In other words, non-qualified tax-exempt loans and non-exempt loans

16Field #43 (Y14-Q) defines loans as tax-exempt if banks’ interest income is exempt from federal/state income tax.
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collectively account for most municipal bank loan exposure.

3.3 The credit risk of government borrowers

Bank monitoring and frequent loan renegotiation gives banks an informational advantage over other

market participants. This informational advantage is likely to be larger in public finance than in

corporate capital markets because of limited financial disclosure of governments (Ivanov et al., 2022).

A convenient way to test for differences in the information set of banks and other market participants

is to compare banks’ internal risk assessments to external agency ratings. Credit rating agencies

are likely to generate a more limited information set than banks because they have less frequent

interactions with governments. Indeed, anecdotal evidence suggests that such an information gap

between banks and credit rating agencies is large (Cherney, 2014).17

Banks summarize government credit quality using bank-specific internal risk rating scales that

may vary over time. Banks convert their internal ratings to a 10-grade S&P scale, which makes

ratings comparable across banks and governments. In accordance with the U.S. implementation

of the Basel II Capital Accord, these ratings reflect the expected “through-the-cycle” one-year

borrower probability of default for each rating grade. The “through-the-cycle” approach to credit risk

incorporates both economic expansions and contractions and is also used by rating agencies(Adelino

et al., 2020). Table F.1 shows that the average one-year default probabilities assigned by banks to

each S&P rating grade are substantially higher than those estimated by credit rating agencies for

the government sector.18

A simple comparison of bank and agency ratings may understate the actual differences between

the two. Bank rating scales may not fully incorporate the “through the cycle” approach to assessing

credit risk because the effective maturity of bank loans is short (Treacy and Carey, 2000). Given

that our sample period coincides with an economic expansion, the one-year ahead nature of bank

ratings may result in more favorable measurements of future credit risk than that of agency ratings

conditional on the same information set. Bank ratings may also be biased upward given their use

in banks’ regulatory assessments (Plosser and Santos, 2018), resulting in bank ratings being more

favorable than agency ratings. Finally, although the information set of banks is often larger than

17See also proposed amendments to SEC Rule 15c2-12 https://www.sec.gov/rules/proposed/2017/34-80130.pdf.
18https://www.fidelity.com/bin-public/060_www_fidelity_com/documents/fixed-income/moodys-

investors-service-data-report-us-municipal-bond.pdf.
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that of rating agencies, bank ratings may not always incorporate all publicly available information

due to overconfidence of loan officers (Nakamura and Roszbach, 2018). This mechanism is unlikely

to be important in our sample because credit risk departments, instead of loan officers, determine

risk ratings at large US banks (Carey and Hrycay, 2001).

Panel A of Figure 3 compares the internal ratings of the banks with those of rating agencies for

governments with both bank and agency ratings. Although there is substantial overlap between

the two distributions, the bank rating distribution is significantly more conservative with less

distribution mass in the AAA or AA rating categories and more distribution mass in the BBB

and BB categories. For example, more than 30 percent of bank-quarters are rated in the lowest

investment-grade category (‘BBB’) and nearly 13% of observations are rated below investment-grade.

A significant share of borrowers is either of low credit quality or at risk of falling into the low credit

quality categories if faced with fiscal shocks. Furthermore, Panel B of Figure 3 shows that banks

assess entities without agency ratings as having significantly lower credit quality than agency-rated

governments.

Panel C zooms in further on the distribution of government-level differences in bank and agency

ratings for governments with both types of risk assessment. Bank and agency ratings overlap only

in slightly under 30% of government-quarters. In about 60% of observations bank ratings are more

conservative than agency ratings, and this difference exceeds two notches for 25% of the sample.

Overall, these results suggest that there may be significant hidden risks in the municipal debt market

that are not incorporated in agency ratings.19

4 Determinants of bank loan reliance

4.1 Loan reliance across the size and risk distributions

We first study how bank loan reliance varies with government size and risk in Table 2. We examine

government i’s propensity of having a bank loan in year t, Loansit, and, conditional on having loans,

bank debt as a share of total outstanding debt, Loan Shareit. We compute bank loan share using

either drawn (outstanding) loan amount, which includes term loans, leases, and the used portion

of credit lines, or committed loan amount, which also includes the unused portion of credit lines.

19Figure F.2 in Appendix F shows that this distribution is similar for other types of government.
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The former computation is directly comparable with outstanding debt from the Census, while the

latter statistic may also incorporate the extent to which governments are able to increase bank

borrowing. We limit the sample to either 2017 to examine loan reliance for all governments, or to

the less comprehensive 2020 survey to assess loan reliance most recently.

In columns 1–3, we examine governments in the 2017 Census that have at least some outstanding

debt—governments for which borrowing may be viable. Column 1 shows a monotonic relation

between accessing the bank loan market and government size— 1%–3% of governments in the bottom

three quintiles of total revenues have bank loans compared to 10–30% in the top two quintiles.

Conditional on having a bank loan, bank debt accounts for a significant share of total debt across

all size quintiles. Bank loans account for 18–19% of total outstanding debt even for the largest

governments that typically borrow from the municipal bond market. Columns 4–6 further limit

the sample to governments that issue municipal bonds at least once since 2000, to zoom in on the

importance of capital markets access. We find slightly larger propensities to use the loan market of

13%–35% with average loan shares similar to those in columns 1–3. Thus, governments with prior

activity in capital markets are more likely to obtain bank loans.

One caveat with the generalizability of these results is that large governments may be better

represented in our sample than small ones. Specifically, large entities are more likely to match with

the large banks in our data and, due to the Y-14 inclusion criteria, we can only examine loans with

amount exceeding $1 million. While the bank loan reliance of governments in the bottom two size

quintiles may be a byproduct of the Y-14 data inclusion criteria, loan reliance in the rest of the size

distribution is unlikely to be affected as larger governments with bank loans have on average at

least $24 million in annual revenues (see See Internet Appendix Table F.4). To further alleviate

concerns that the monotonic relation between size and tapping the loan market may be driven by

sample selection, we examine governments in the 2020 Census. The 2020 survey samples larger

governments, which are likely to match with large banks and issue financing exceeding $1 million.

Columns 7–9 show stronger relations between bank loan reliance and size. The incidence of bank

loans varies from 6.9% in the bottom size quintile to about 61% in the top quintile. Conditional on

accessing the loan market, loans constitute roughly 50% and 7-10% of the total debt in the bottom

and top size quintiles, respectively.

In Panel B we examine the distribution of governments’ loan reliance across the credit risk
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distribution. We measure credit risk using the most conservative long-term issuer credit rating of

government-years across S&P, Moody’s, and Fitch. Riskier governments are more likely to have

a bank loan. More than 29% of the BBB-rated governments in the 2017 Census obtain loans as

compared to 23-27% of entities rated A or better (column 1). These differences are starker in the

2020 survey—42% of BBB-rated and 28-30% of A or better-rated governments have bank loans.

Below-investment grade entities are even more likely to have loans, but these results should be

interpreted with caution because of the small sample size. Finally, loan shares appear similar across

rating categories.

4.2 The determinants of bank borrowing

We examine the determinants of governments’ loan market reliance more rigorously in a multi-

variate regression setting using data on government balance sheet, credit risk, and bond issuance

characteristics:

yit = αst + αm + αi +
J∑

j=1

βjxjit−1 + ϵit (1)

where i, t, m, and s denote governments, years, government types, and states. yit is the outcome

of interest—Loansit or Loan Shareit. xjit−1 is the jth determinant of loan reliance lagged by one

year and βj is the corresponding estimate. αm, αst, αi are government type, state-by-year, and

government fixed effects. We double cluster the standard errors at the county and state-by-year

level. We require that the Census financials are available annually and that governments have at

least one municipal bond issue since 2000. Our baseline specifications include government type

and state-year fixed effects to account for differences between cities, counties, schools, and special

districts and to control for time-varying shocks at the state level, respectively.

Column 1 of Table 3 shows that governments that are larger in terms of total revenues, have

higher spending relative to revenue, and for which taxes and intergovernmental receipts account for

a higher share of revenue are more likely to have bank loans. The latter results are suggestive of

bank lenders working with governments that may have more stable revenue streams such as taxes

and intergovernmental transfers as compared to governments with greater reliance on charge and

fee revenue (the base group).
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Tax revenues are likely to be more stable and less sensitive to economic fluctuations than the

other two primary revenues sources of local governments such as charges and intergovernmental

transfers for several reasons.20 Property taxes account for the bulk of local government tax revenues

and their sensitivity to changes in economic conditions tends to be overall low. Prior literature

characterizes property taxes as slow-moving, inelastic, and stable relative to economic fluctuations

such as changes in state Gross Domestic Product or local house prices (Lutz, 2008; Lutz et al., 2011;

Alm, 2013; Anderson and Shimul, 2018). Similarly, a substantial share of intergovernmental receipts

of local governments come directly or indirectly (through states) from federal sources. Although

some of the federal grants underlying the transfer revenue may be short-term, federal funding has

a strong countercyclical component and may offer “insurance” against revenue declines. Finally,

while governments have become more reliant on fees and charges in recent years (Ahern, 2022), this

income source is more important in cities with poor financial health, tends to be regressive and may

decline in periods of financial stress (Lutz, 2019). Overall, the reliance of bank loan contracting in

public finance on potentially stable revenue sources may bear a close resemblance to the corporate

loan market (Sufi, 2009; Roberts and Sufi, 2009a).

In column 2 we also include characteristics of governments’ most recent bond issuance activity.

While the inclusion of bond issuance characteristics has little effect on the relation between the

incidence of bank loans and government balance sheet characteristics, the estimates indicate that

the incidence of bank loans declines with reliance on the institutional bond market. For example,

governments raising all of their previous bond financing from institutional investors are 2.8 percentage

points less likely to have bank loans. Similarly, governments tapping the bond market in the previous

year are 1.6% less likely to have loans, which is suggestive of substitutability between loans and

bonds.

Finally, the results in column 2 lend some support to the idea that local saturation in the

municipal bond market may drive governments to the bank loan market. A similar idea has been

previously explored in corporate finance by Newman and Rierson (2004), who show that corporate

bond issuers get worse terms on new issuance when a similar issuer has just saturated the market.

Specifically, total municipal bond issuance in the county of a given government as of the previous

20Property taxes, transfers, and charges collectively account for over 80% of local government revenues in
the 1977-2020 period: https://www.urban.org/policy-centers/cross-center-initiatives/state-and-local-

finance-initiative/state-and-local-backgrounders/state-and-local-revenues#local.
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year is positively correlated with current-year loan incidence, after controlling for government size.

For example, a one percentage point increase in total county issuance translates to a 50 basis

points increase in the probability of a government having bank loans. This result is consistent

with the local nature of the municipal bond market and the high importance of retail investors

(Babina et al., 2021). Appendix C and Tables C.1 and C.2 show that these results are driven by

district governments, while Tables C.4 and C.5 show that there is also a statistically noisy positive

association between loan shares and local bond issuance among districts, even after the inclusion of

government fixed effects.

Columns 3 and 4 show that loan share is similarly positively correlated with taxes and intergov-

ernmental receipts as a share of revenue, providing additional support for the idea that revenue

stability is an important determinant of bank loan reliance. In contrast to the previous results,

total revenues are uncorrelated with loan share once we condition on bond market access, while

leverage and interest expense are both strongly predictive of bank loan share. Interest expense is

positively correlated with loan share, suggesting that, keeping leverage constant, governments find

it advantageous to borrow from banks whenever debt interest costs are high. Thus, bank loans may

be the least expensive financing option as borrowing costs increase. Additionally, lower leverage

translates to higher bank loan share, consistent with the negative relation between recent bond

market activity and loan share.

In columns 5–8 we use a government fixed effects specification to zoom in on the importance of

deviations of balance sheet factors and bond issuance characteristics from their averages for bank

loan reliance. Columns 5 and 6 zoom in on the instances in which issuers enter or exit the loan

market, a significantly narrower set of outcomes than examining shocks to loan share in columns

7 and 8. Similar to the previous results, increases in expenditures relative to revenues translate

to a higher likelihood of entering the loan market (columns 5 and 6). Turning attention to loan

shares, we find that reductions in revenues and leverage and increases in interest expenses predict

higher bank loan shares. These effects are economically large given the large standard deviation of

government revenues (see Table F.3). A one standard deviation increase in interest expense also

translates to a higher loan share of about 60 bps (≈ 0.290× 0.02, Tables 3 and F.3). This effect

occurs despite the negative relation between loan market entry and interest expense from columns 5

and 6.
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The estimates of the bond issuance characteristics highlight that time-varying bond market access

may be relevant for the reliance on the bank loan market. For example, a recent 1 percentage point

increase in reliance on the institutional bond markets is associated with a roughly 1 percentage point

reduction in bank loan share. Additionally, issuing municipal bonds in the previous year translates

to about 1.3 percentage points lower probability of tapping the municipal bank loan market and

about 50 basis points reduction in loan share, corroborating our earlier results. Finally, raising more

financing through tax-exempt municipal bonds translates to higher loan shares, consistent with the

idea that the municipal loan market is largely targeted towards tax-exempt obligations.

Prior research shows that municipal underwriters and financial advisers have an important role

in governments’ financial decisions in the municipal debt market (Butler, 2008; Cestau et al., 2019;

Bergstresser and Luby, 2018; Garrett, 2021). To this end, we examine whether underwriters or

financial advisers are important for bank loan reliance by estimating financial intermediary fixed

effects. We therefore estimate the specifications from columns 2 and 4 of Table 3 after the inclusion

of underwriter and financial adviser fixed effects. We report the coefficients of the bank loan reliance

determinants in Table C.6. Our results indicate that, while there is little impact on the previously

documented associations, underwriter and financial adviser fixed effects are important determinants

of bank loan reliance.

Figure 4 shows the distributions of the estimated fixed effects for each type of intermediary for

both the incidence of having bank loans and loan share. Even though most estimates cluster around

zero, a significant share imply at least 5 percentage points change in having a bank loan, especially

within the distribution of financial adviser fixed effects (Panels a and b). Similarly, a significant share

of financial adviser and underwriter fixed effects imply changes in loan share of at least 1 percentage

point. While we cannot rule out that underwriter- or financial adviser-government sorting drives

these associations, financial intermediaries may play an important role for governments’ reliance on

the municipal loan market.

Appendix C shows that there are significant differences between general and special purpose

government in how fundamentals are related to bank loan reliance. Similar to the results in Table 3,

Tables C.1 and C.2 show that potential revenue stability such as higher share of taxes or government

transfers in total revenues, or higher interest expense continues to collectively predict higher incidence

of bank borrowing and loan share among general governments. By contrast, within the subset of
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districts potential revenue stability is not associated with bank loan reliance, while interest expense

is negatively correlated with bank loan incidence and uncorrelated with loan share. The correlations

between bank loan reliance and measures of government revenue stability or high credit risk are

therefore driven by the subset of general governments. These results suggest that districts facing

high financing costs may not be able to fully access the bank loan market.

4.3 Bank loan reliance and credit rating downgrades

We next investigate bank loan reliance around deterioration in credit quality, which we measure with

credit rating agency. A municipal bond issuer, defined at the six-digit CUSIP level, is downgraded

if it has at least one quarterly credit rating deterioration of at least one notch in a given year. We

derive credit rating deterioration using the most conservative long-term issuer credit rating within a

six-digit CUSIPs, so a government is downgraded if there is credit quality deterioration in any of its

associated CUSIPs. We estimate the evolution of bank loan reliance around downgrades using a

dynamic difference-in-differences specification:

yit = αi + αst + αr +
5+∑

j=−2

βj1{Jit = j}+ δX+ ϵit (2)

where i, s, t, r, and j denote governments, states, years, ratings, and years relative to the year of

downgrade. j < 0 and j ≥ 0, denote years prior to and after downgrades, respectively. We assume

a constant treatment effect five or more years (5+) after a downgrade following Schmidheiny and

Siegloch (2023). 1{Jit = j} are indicator variables for downgrades j years relative to the current

year, so βj are estimates of pre-trends and dynamic treatment effects. yit is the outcome of interest

for government i in year t—Loansit. αi, αst, αr, and αm are government, state-by-year, rating, and

government type fixed effects. Because of the inclusion of government fixed effects, our estimates

have the interpretation of entering or exiting the bank loan market. X includes contemporaneous

income statement, balance sheet, and municipal bond issuance characteristics. We double cluster

the standard errors at the state-by-year and county level.

Column 1 of Table 4 shows that general governments are 8–9 pp more likely to enter the municipal

loan market within 1–2 years of the credit rating downgrades. The dynamic effects dissipate to

zero thereafter. These effects are similar after the inclusion of government financials and bond
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characteristics at 9–11 pp (column 2), or after the addition of credit rating fixed effects at 6–9

pp (column 3). By contrast, special-purpose governments are more likely to enter the bank loan

market in anticipation of credit rating downgrades. For example, districts are 3–4% more likely to

tap the loan market in the year leading up to the downgrade than non-downgraded districts. This

pre-trend may be a byproduct of the smaller size and higher opacity of districts relative to general

governments and, therefore, lower ability to raise funds quickly. We do not detect any significant

dynamic effects for districts following rating downgrades. Overall, these results point to a significant

increase in loan market entry following adverse shocks to governments’ credit quality, suggesting a

direct link between fiscal positions and bank loan reliance.

We use a similar dynamic difference-in-differences specification to examine the evolution of bond

market activity around bank loan market entry. We examine the governments’ propensity to issue

municipal bonds, “new-money” bonds, or refinancings around bank loan market entry. Similar to

Equation 2 the data panel is at the government-year level and we include government, state-by-year,

and government type fixed effects. These tests shed light on whether governments substitute bond

for loan financing or tap both markets simultaneously. A contemporaneous spike in bond issuance

would suggest that bank loans are not as prominent in governments’ debt structure as implied by

Table 4 alone.

Columns 1 and 2 of Table 5 show that both general and district governments are 3–5 percentage

points less likely to issue municipal bonds in the year of entry into the bank loan market. The

dynamic effects also show that general governments and districts are about 3 percentage points less

likely to issue municipal bonds even five and two years following loan market entry, respectively.

These effects are driven by both “new money” and refinancings among general governments and

largely by refinancings among districts. Furthermore, bank loan entry translates into a persistently

lower probability of refinancing for both types of governments of about 4 percentage points. Finally,

districts exhibit negative anticipation effects in the refinancing specification two years prior to loan

market entry, suggesting that accessing the loan market may be a byproduct of poor access to the

municipal bond market. This result suggests that the entry of districts into the loan market in

anticipation of agency rating downgrades may be a byproduct of reduced access to the bond market.
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5 Similarity between bank loans and bonds

Section 3 shows that high collateralization rates, bank-qualification exemptions in some cases, and

high incidence of fixed interest rates may make bank loans similar to a commonly used financing tool

in the municipal bond market—bank-qualified revenue bonds. Unlike municipal bonds, bank loans

give governments the ability to renegotiate frequently and access to credit lines, which represents

substantial flexibility to tailor loan contracts to changes in fundamentals. Also, unlike municipal

bonds, loans are commonly held by a single lender and do not trigger regulatory compliance

requirements for lenders, which is likely to translate into lower transaction costs at origination.21

In this section, we assess the similarity in financing amount and maturity between municipal loans

and bonds. Given lower bond issuance around loan market entry in Table 5, a high co-movement in

amount and maturity between loans and previous bond issues may suggest material substitutability

between these financing options.

Panel A of Table 6 correlates bond and loan amounts. Specifically, we compare a government’s

loan commitment amounts at origination or renegotiation with the issuance amount of their most

recently issued municipal bond across total revenues quintiles.22 Columns 1 and 2 compare all newly

originated/renegotiated loans with all prior bond issues and prior general obligation (GO) issues,

respectively. With the exception of the second size quintile, the correlations between loan and bond

amounts tend to be low, ranging between 7% and 11%. Requiring prior issuance of GO bonds

reduces the sample by more than 40% and does not significantly increase correlations in the top

three quintiles. By contrast, in the bottom two size quintiles, a dollar increase in GO bond issuance

translates to roughly 33-57 cents of additional bank loans. Column 3 shows that, despite losing an

additional 15% of the sample, the correlations between loan and bond amounts remain similar when

comparing GO bonds to term loans. These results imply limited similarity between loan and bond

amounts for the top three quintiles, which represent approximately 90% of the sample.

In column 4, we compare loan amounts to those of bank-qualified bonds for the approximately

30% of the original sample where governments have previous bank-qualified bonds. Loan and

21Municipal bond underwriters are required to ensure issuer compliance with continuing disclosure regulation, SEC
Rule 15c2-12, or file a notice of issuer non-compliance (Ivanov et al., 2022).

22We construct the revenue quintiles based on the sample of governments that are in the 2012 Census and have at
least one bank loan between 2011 and 2022. Most governments fall into the top three quintiles with only 20% of the
sample in the remaining size quintiles (see Table F.4).
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bond amounts are significantly more comparable in this subset of the data—one dollar of previous

bank-qualified municipal bond issuance translates to 59 cents of additional bank loans in the bottom

size quintile, 39–49 cents in the middle three quintiles, and 63 cents in the top quintile. Columns

5 and 6 show slightly larger correlations within the subset of term loans than within credit lines,

potentially due to the close resemblance in repayment structure between municipal bonds and

term loans. For example, a dollar of previous bank-qualified bonds issuance translates to greater

co-movement with term loans than with credit lines in both the second and fourth quintiles. Column

7 shows substantially lower correlations between bank-qualified loans and bank-qualified bonds,

which suggests that the bank qualification itself may not be what drives governments to choose

loans. Instead, banking relationships that arise from bank-qualified bond issuance may generate

these associations, complementing the results in Section 4.2.

In Panel B we also compare loan and bond maturities with the caveat that contractual loan

maturity significantly overstates effective loan maturity because of frequent loan renegotiation. We

find that the correlations between bond and loan maturities are larger than those between loan

and bond issuance amounts. An additional year in bond maturity translates to about 8-10 months

in loan maturity even when comparing the full samples of loans and bonds. Limiting the sample

to prior GO bond issues or term loans increases the correlations to 85-90%, still implying slightly

shorter loan maturities. Consistent with our previous results, columns 4–6 show loan and bond

maturities are slightly more closely comparable among governments with previous bank-qualified

municipal bond issues.

Appendix D presents additional tests for the similarity between bonds and loans. Table D.1

corroborates the low co-movement between loan amounts and prior bond issuance across risk rating

categories and shows that, conditional on loan market entry, credit risk does not appear to be a

major determinant of bond-loan similarity. Finally, reproducing the results at the bank relationship

level after collapsing the data to bank-borrower-quarters results in comparable similarity in financing

amount and maturity (see Tables D.3 and D.4).

Finally, Table D.2 shows that replacing the bond maturity date with the earliest call date results

in bank loans having longer contractual maturities than bonds by 6–30% (or larger in some data

subsets). Focusing on certain subsets of municipal bank loans or bonds further amplifies these

differences. A countervailing force to municipal bond optionality is the frequent renegotiation of
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loan contracts. In the next section, Section 6.1, we show that about a fifth of loan-quarters in our

sample are loan renegotiations that substantially change loan amounts, maturity, interest rates, or

collateral. This may imply substantially shorter bank loan maturities.

6 The flexibility of bank financing

6.1 Loan renegotiation

Our results so far show that contract amounts and maturities of loans and bonds are only closely

comparable in limited segments of the bank finance market, such as governments with previous

bank-qualified bonds. The rapid increase in loan reliance may, therefore, be a byproduct of other

characteristics of bank financing. Specifically, bank loans afford borrowers other benefits such as

financial flexibility to renegotiate loan contracts at any point during the life of the loan. In fact, 27%

of loan-quarter observations in our sample correspond to loan originations or renegotiations in which

loan amount, maturity, interest rate, collateral, or third-party guarantees exhibit quarter-over-quarter

changes.23

We examine the frequency of renegotiation and changes in loan contracts conditional on rene-

gotiation across the government size and risk rating distributions in the full Y-14 loan-quarter

panel. Panel A of Table 7 shows that renegotiation activity is frequent and happens more often

among the largest governments—accounting for 15% of loan-quarters in the bottom size quintile as

compared to 20–21% of loan-quarters in the top two quintiles (column 1). Column 2 shows that

renegotiation changes loan amount, interest rate, and maturity in about 75–83%, 3–15%, 5–14%

of renegotiation loan-quarters, respectively. Both maturity and interest rate renegotiation is more

frequent in the top two size quintiles. Renegotiation that changes loan collateral and guarantees

occurs less frequently in about 5% and under 1% of cases, respectively. These results imply that

bank loans afford governments significant flexibility that is typically not available in the municipal

bond market. Such flexibility does not appear to be evenly distributed, as the largest governments

renegotiate loan amounts, maturities, and interest rates more frequently than smaller ones.

By contrast, renegotiation activity is evenly distributed across banks’ internal credit rating

23We require that the quarterly change in loan amount is at least 5% to be considered a renegotiation, thereby
ensuring we capture material renegotiation. We also assume no interest rate renegotiations occur whenever loans are
floating rate because of difficulty identifying interest rate spreads in the Y-14 data.
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categories. Conditional on renegotiation, however, changes in loan amount occur more frequently

among lower credit quality borrowers. Zooming in on ratings between BB and AA, which represent

nearly the entirety of our sample, governments rated A or worse renegotiate loan amounts in 82–83%

of renegotiation loan—quarters as compared to 77% for borrowers rated AA. Low credit quality

borrowers have lower incidence of interest rate, maturity, and collateral renegotiation than high

quality borrowers. For example, conditional on renegotiation, AA-rated governments change loan

interest rates, maturity, and collateral 14%, 13%, and 6% of the time compared to 8-10%, 8-10%,

and 4-6% for lower credit quality borrowers. Thus, analogous to the renegotiation of corporate

loans, about 80% of the renegotiation of government loans is related to loan amounts (Roberts and

Sufi, 2009b). Unlike corporate loans, however, government loan renegotiation of interest rates or

maturities is substantially less frequent. The low incidence of interest rate renegotiation may be a

byproduct of the low-interest rate environment during most of our sample period, while limited

maturity renegotiation may be due to the longer maturity of government contracts as compared to

corporate loans (Roberts and Sufi, 2009b; Roberts, 2015).

We next relate renegotiation activity to changes in government credit quality. The corporate

finance literature shows that the financial flexibility of renegotiation is most useful to borrowers

when borrower or economic fundamentals change (Smith Jr. and Warner, 1979; Chemmanur and

Fulghieri, 1994; Gorton and Kahn, 2000; Chemmanur and Fulghieri, 2007; Roberts and Sufi, 2009b;

Roberts, 2015; Black et al., 2017). Borrower credit risk closely mirrors such changes in fundamentals,

and therefore we examine renegotiation activity in response to recent bank internal rating upgrades

and downgrades.

Following the empirical approach in Roberts and Sufi (2009b) that examines corporate loan

renegotiation, we assess whether renegotiation affords governments significant flexibility when credit

risk changes using a multinomial logit specification (see Maddala (1983)). The probability of

renegotiation outcome j for loan l in quarter t is given by:

Pltj =
exp(βjxgt)∑m
k=1 exp(βkxgt)

(3)

where m and g denote the number of possible renegotiation outcomes and governments, respectively.

We study six mutually exclusive outcomes in terms of changes in loan amounts and interest rates
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(m = 6): 1) loan amount increases and interest rate does not increase, 2) loan amount does not

decrease and interest rate decreases, 3) loan amount decreases and interest rate does not decrease, 4)

loan amount does not increase and interest rate increases, 5) loan amount increases and interest rate

increases, and 6) loan amount decreases and interest rate decreases. The base case in the estimation

comprises all loan-quarter observations that are not renegotiated. Our renegotiation classification

is, therefore, close in spirit to the one in Roberts and Sufi (2009b)—outcomes 1) and 2) roughly

correspond to borrower favorable, outcomes 3) and 4) to borrower unfavorable, and outcomes 5)

and 6) to ambiguous renegotiation outcomes in their paper. Finally, xgt are characteristics of

government g in quarter t and βj is the vector of associated coefficients for outcome j.

We require the availability of loan amounts and rates in the current and the previous quarters

and internal ratings for the two consecutive previous quarters to measure changes in credit quality.

We present specifications with and without Census variables as of the previous year (in Panels A and

B of Table 8). The financial variables proxy for major cross-sectional determinants of renegotiation,

but reduce the sample size by about 10%. To maximize sample size, the financials corresponding to

years 2013–2017 come from the 2012 Census, while those since 2018 come from the 2017 Census.

Table 8 shows estimated marginal effects of Equation 3. We find that loan renegotiations are

highly responsive to both deterioration and improvement in government credit quality, even when

accounting for key lagged government characteristics such as size, the stability of revenue sources,

leverage, and interest costs. Credit quality improvement is associated with both increases and

decreases in loan amounts and interest rates. For example, receiving an internal rating upgrade

in the previous quarter translates to 1–2.9 percentage points higher probability of renegotiation

increasing loan amounts but not raising rates, up to 5.2–6.3 percentage points lower probability

of renegotiation decreasing loan amounts but not decreasing rates, and 10–20 basis points higher

probability of renegotiation increasing both loan amounts and interest rates in the current quarter

(columns 1, 3, and 5 of Panels A and B). Similarly, internal rating upgrades are associated with a

10–20 basis points higher probability of renegotiation activity decreasing loan interest rates but not

decreasing amounts (column 2).

In contrast, renegotiation activity is less responsive to deterioration in credit quality. Specifically,

internal rating downgrades are only positively associated with 2.3–2.7 percentage points higher

probability of renegotiation increasing loan amounts and not increasing interest rates (column 1 of
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Panels A and B). This result suggests that banks accommodate governments following increases in

credit risk—whenever governments may be less able to obtain financing from public capital markets.

Overall, loan renegotiation activity is significantly higher following credit quality improvement than

after deterioration, further corroborating the idea that the flexibility of bank financing may be

especially beneficial to governments when credit conditions improve.

Table 8 also indicates that renegotiation is closely related to governments’ balance sheet charac-

teristics. For example, amount increasing (decreasing) renegotiation outcomes are more (less) likely

among governments with high levels of revenues, larger share of potentially stable revenue sources

such as government transfers and taxes, and better credit quality. Furthermore, previous increases

in borrowing costs in terms of interest expense translate to renegotiation decreasing loan interest

rates but not decreasing amounts, decreasing amounts but not decreasing rates, and increasing both

amounts and rates (columns 2, 3, and 5). This evidence is broadly consistent with governments that

face high borrowing costs in public markets receiving accommodations by banks in some scenarios,

but also paying higher loan rates for such flexibility.

In Appendix E we find similar associations between renegotiation outcomes and rating changes

within the subset of general governments and districts (see Tables E.1 and E.2). We also show

that the sensitivity of renegotiation outcomes to rating changes is higher for districts, which is

consistent with the potentially higher levels of financial constraints among districts than among

general governments. We also show significantly lower sensitivity of renegotiation outcomes to

changes in internal risk ratings within term loans than within credit lines (see Tables E.3 and E.4), a

likely byproduct of the amortization structure of term loans reducing the frequency of loan amount

renegotiation. In addition, term loans may attract governments that value the similarity of some

term loans to municipal bonds and, thereby, prefer to renegotiate less.

6.2 Access to credit lines

Another benefit of bank financing is that it provides access to credit lines. Table 1 shows that

roughly a fifth of municipal loans are in the form of credit lines with average utilization ratios ranging

between 39% and 56%, leaving borrowers with substantial capacity to increase future borrowing.

In Table 9 we examine how the reliance on credit lines varies over the government risk and size

distributions for government-years with bank loans. Panel A shows the average credit line share
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across quintiles of total revenue from the 2012 Census, while Panel B presents credit line shares

across bank internal rating categories.

Column 1 of Panel A shows that the smallest governments have low reliance on credit lines. For

example, governments in the bottom three revenue quintiles have 9%–12% of their bank financing

in the form of credit lines. Credit lines represent a larger share of bank financing for governments in

the top two size quintiles at 18% and 34%, respectively. Credit line shares also vary substantially

across government type, with cities and special districts exhibiting the highest reliance in the top

two size quintiles. Overall, the largest general and district governments are most reliant on credit

lines.

Panel B shows that higher-credit quality governments tend to be more reliant on credit lines.

Specifically, column 1 shows that the share of credit lines ranges between 28% and 40% among

AAA and AA-rated governments as compared to 14%–19% among borrowers of lower credit quality.

Columns 2–6 show that these patterns are similar across government types. Higher credit quality

borrowers appear to have greater access to lines of credit than lower quality ones. Thus, similar to

the corporate finance setting, the availability of credit lines to governments may be contingent on

maintaining sufficient profitability and larger governments have greater access to credit lines (Sufi,

2009; Chodorow-Reich et al., 2022; Greenwald et al., 2021).

The finance literature shows that corporate borrowers use credit lines to buffer idiosyncratic

or aggregate shocks, invest, or manage working capital needs (Brown et al., 2021; Ivashina and

Scharfstein, 2010; Lins et al., 2010). On the other hand, Sufi (2009) shows that the availability of

corporate credit lines is contingent on firms maintaining sufficient cash flow.

We explore the relative importance of these ideas for government borrowers by relating credit

line use to key government financials and changes in borrower credit quality. To the extent that

credit quality deterioration is accompanied by credit line limit increases and drawdowns, credit lines

are likely to serve a liquidity insurance role for government borrowers. Table 10 relates internal

rating downgrades and upgrades as of the previous quarter to credit line use. Downgrades and

upgrades are improvements and declines of one or more notches of a government’s most conservative

credit rating across all of its lenders.

Column 1 shows that governments’ credit quality deterioration is accompanied by a significant

increase in the likelihood of credit line drawdowns. Columns 2 and 3 show that these results
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are driven by general purpose governments. For example, a one notch reduction in a general

government’s internal rating translates to 3.4 percentage points higher probability of credit line

drawdowns. By contrast, districts are 4.2 percentage points more likely to draw on credit lines

following credit quality improvement. The estimates in columns 4–6 present qualitatively similar

responses of the credit line size to improvement and deterioration in credit quality. Specifically, a

one-notch downgrade translates to roughly 2.4 percentage points higher probability of credit line

limit increase for general governments and no change in credit line size for districts. By contrast,

upgrades are associated with a statistically noisy 2.2 percentage points increase in the probability

of credit line size increase for districts and have no relation with credit limit changes for general

governments.

Our estimates also indicate that higher revenues, greater reliance on stable revenue sources such

as taxes and intergovernmental revenues, and lower leverage are associated with higher probability

of credit line draws and limit increases for special purpose governments. Most of these factors are

uncorrelated with credit line drawdowns or line size increases among general governments, with

only lower leverage ratios and lower interest expense predicting a higher likelihood of drawdowns

and limit increases among general governments.

Maintaining sufficient and stable revenues appears especially important for the ability to maintain

credit line use among districts as these governments do not appear to use credit lines to buffer

adverse revenue shocks. In other words, districts appear to rely on credit line for working capital

purposes, instead of for liquidity insurance. By contrast, we find that general governments rely

more on credit lines whenever credit risk increases and that lenders tend to accommodate these

borrowers by increasing credit line limits.

Overall, the marked flexibility of bank financing is especially useful to borrowers undergoing

changes in credit quality, swiftly tailoring debt contracts to government fundamentals. We acknowl-

edge that while bank financing is likely to provide significant benefits to borrowers undergoing change

in fundamentals as may have been typical during the post-Great Recession recovery period, bank

financing may be costlier than municipal bonds for some governments. Specifically, governments

incur commitment fees to maintain access to credit lines or bank monitoring costs in anticipation

of future renegotiation (Gustafson et al., 2021). Finally, similar to corporate loans, municipal

loan contracts may have financial covenants that force renegotiation (Gilson and Warner, 1998).
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Unfortunately, loan covenants data are unavailable in FR Y-14, precluding us from empirically

investigating this possibility.

7 Conclusion

State and local governments have substantially increased their reliance on private bank loans in

recent years. Using confidential supervisory loan-level data on bank lending to local governments in

the United States, we show that bank financing provides significant flexibility to governments in

the form of frequent renegotiation and ability to quickly tap bank credit lines. Loan renegotiation

and credit line dynamics are both highly sensitive to changes in credit risk, allowing continued

availability of debt financing when governments are less able to access public capital markets.

The recent increase in interest rates has led to steep declines in municipal bond issuance, not

seen in the two previous monetary policy tightening cycles (Lerner, 2023). At the same time,

governments are likely to see revenue declines as personal income and sales tax receipts decline

(Barnett, 2023). Our analysis suggests that governments are likely to increase their reliance on

bank loans in this environment. While turning to the bank loan market may be largely beneficial

to governments faced with higher borrowing costs and lower bond market access, it may also pose

additional risks to bond holders as highlighted in (Ivanov et al., 2022).
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(a) Total Municipal Bank Loans

(b) Municipal Loan Exposure by Bank Size

Figure 1: Municipal Bank Loan Exposure. Panel A of this figure presents the total dollar amount of
municipal bank loans outstanding over time, while panel B decomposes the total municipal into exposure
held by banks with less than $10 billion, between $10 and $50 billion, and more than $50 billion in total
assets. Source: Call Reports and FR-Y9C.
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(a) Total Municipal Loans

(b) Municipal Loans by Subdivision

Figure 2: Municipal Bank Debt. Panel A of this figure presents the total dollar amount of utilized and
committed loan exposure of Y-14 banks to municipalities during our sample period. Panel B presents the
total dollar amount of commitments to different groups of municipal issuers over the sample period (states,
counties, cities, school districts, special districts, authorities, colleges, and hospitals).
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(a) Agency vs Bank Ratings

(b) No Agency Rating (c) Rating Gap

Figure 3: Credit Risk Distribution. Panel A overlays the ratings distributions of government-quarters
that are rated by both banks (the red bars) and credit ratings agencies (the white bars). Panel B presents the
distribution of banks’ credit risk assessment of government-quarters without an agency rating (in a 10-grade
S&P scale). Panel C presents the distributions of the difference between the ratings of banks and those
of rating agencies for each local government rated by both banks and rating agencies (in rating notches).
Whenever governments have loans with multiple banks in a quarter, we take the most conservative rating
across these banks.
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Table 1: Loan Characteristics. This table presents summary statistics (means) for key characteristics
of bank loans to state, county, city, and special district governments. Committed and drawn amounts are
expressed in million of US dollars, while remaining and original contract maturities are expressed in quarters.
All other variables in this table are defined as in Appendix B.

Counties Cities Sch Dist Sp Dist

Panel A: Major Loan Terms
Credit Lines
Fraction of all loans 0.179 0.184 0.167 0.211
Committed Amount 22.418 22.270 8.086 28.516
Drawn Amount 4.570 5.081 3.340 8.385
Utilization 0.385 0.515 0.564 0.487
Fraction Drawn 0.697 0.743 0.807 0.623
Interest Rate 0.032 0.028 0.028 0.028
Remaining Maturity 9.631 14.308 12.637 16.213
Original Maturity 19.961 24.918 23.574 31.142
N 10,299 25,701 15,135 5,883
Term Loans
Fraction of all loans 0.583 0.639 0.605 0.649
Committed Amount 7.924 5.639 6.967 7.127
Interest Rate 0.029 0.028 0.027 0.028
Remaining Maturity 29.392 31.518 28.188 33.865
Original Maturity 45.720 47.181 45.678 48.625
N 33,544 89,257 54,925 18,074

Panel B: Collateral and Contractual Provisions
Credit Lines
Secured 0.418 0.536 0.524 0.627
Senior Secured 0.395 0.494 0.456 0.571
Guaranteed 0.003 0.007 0.145 0.014
Fixed Rate 0.585 0.672 0.813 0.626
Prepayment Penalty 0.136 0.230 0.151 0.314
Tax Exempt 0.342 0.439 0.384 0.509
Bank Qualified 0.136 0.200 0.260 0.239
Syndicated 0.010 0.008 0.004 0.036
N 10,299 25,701 15,135 5,883
Term Loans
Secured 0.865 0.796 0.819 0.872
Senior Secured 0.831 0.744 0.763 0.772
Guaranteed 0.003 0.003 0.042 0.008
Fixed Rate 0.946 0.953 0.974 0.926
Prepayment Penalty 0.508 0.482 0.429 0.523
Tax Exempt 0.683 0.756 0.569 0.787
Bank Qualified 0.415 0.551 0.412 0.604
Syndicated 0.009 0.011 0.005 0.010
N 33,544 89,257 54,925 18,074
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Table 2: Bank loan reliance across the government size and risk distribution. This table presents the incidence of bank loan reliance across
government size and credit rating categories. The sample in columns 1-3 is limited to governments that are surveyed in 2017—the last full Census
year—and that have nonzero debt. Columns 4-6 further limit the sample to governments that have issued municipal bonds since 2000. The sample in
columns 7-9 is limited to governments that appear in the 2020 Census survey—the final year in our sample—and to governments that have nonzero
debt.

Panel A: Government Size

2017 Census Survey 2020 Census Survey

Measure: Loans Loan Share Loans Loan Share Loans Loan Share

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

Quintile= +1 0.006** 0.585*** 0.621*** 0.018* 0.601*** 0.606*** 0.069*** 0.508*** 0.513***
[0.003] [0.033] [0.033] [0.010] [0.053] [0.054] [0.011] [0.021] [0.022]

Quintile= +2 0.010*** 0.625*** 0.656*** 0.019** 0.595*** 0.635*** 0.156*** 0.355*** 0.358***
[0.003] [0.025] [0.025] [0.008] [0.038] [0.039] [0.011] [0.014] [0.015]

Quintile= +3 0.033*** 0.592*** 0.599*** 0.044*** 0.537*** 0.545*** 0.241*** 0.240*** 0.251***
[0.003] [0.013] [0.014] [0.006] [0.018] [0.018] [0.011] [0.012] [0.012]

Quintile= +4 0.102*** 0.406*** 0.414*** 0.125*** 0.381*** 0.387*** 0.358*** 0.144*** 0.153***
[0.003] [0.008] [0.008] [0.005] [0.009] [0.009] [0.011] [0.009] [0.010]

Quintile= +5 0.299*** 0.175*** 0.188*** 0.348*** 0.162*** 0.175*** 0.610*** 0.079*** 0.097***
[0.003] [0.004] [0.005] [0.004] [0.005] [0.005] [0.011] [0.007] [0.007]

Observations 51,481 4,625 4,625 19,716 3,366 3,366 6,546 1,878 1,878

Panel B: Government Risk

2017 Census Survey 2020 Census Survey

Measure: Loans Loan Share Loans Loan Share

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

Rating= AAA 0.252*** 0.138*** 0.152*** 0.280*** 0.086*** 0.102***
[0.020] [0.020] [0.020] [0.023] [0.019] [0.019]

Rating= AA 0.265*** 0.157*** 0.168*** 0.303*** 0.137*** 0.150***
[0.006] [0.006] [0.006] [0.009] [0.007] [0.007]

Rating= A 0.230*** 0.183*** 0.193*** 0.290*** 0.157*** 0.167***
[0.008] [0.008] [0.008] [0.011] [0.009] [0.009]

Rating= BBB 0.294*** 0.116*** 0.133*** 0.416*** 0.125*** 0.139***
[0.028] [0.025] [0.025] [0.028] [0.019] [0.019]

Rating= BB 0.436*** 0.116** 0.124** 0.654*** 0.054 0.067
[0.070] [0.052] [0.052] [0.090] [0.049] [0.049]

Rating= B 0.429*** 0.230*** 0.234*** 0.538*** 0.128* 0.132*
[0.116] [0.087] [0.088] [0.127] [0.076] [0.077]

Observations 8,476 2,150 2,150 5,077 1,548 1,548
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Table 3: Determinants of bank loan reliance. This table presents the relation between measures of
governments’ reliance on the bank loan market and financial characteristics. We use two such measures—an
indicator for whether government i has bank loans in year t, Loansit, and, conditional on having loans, total
bank loan commitments as a share of total outstanding debt, Loan Shareit. We limit the sample to all school
and special district governments in the Census of Government Finances that are surveyed every year between
2012 and 2020. The independent variables are defined in the Internet Appendix. The standard errors are
double clustered at the state-year and county level.

Dependent variable: Loans Loan Share Loans Loan Share

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

Ln(1+Tot Revenue) 0.101*** 0.099*** -0.001 0.002 0.005 0.005 -0.006** -0.006**
[0.004] [0.004] [0.001] [0.001] [0.006] [0.006] [0.003] [0.003]

Tot Expenditures 0.024* 0.024* -0.001 0.000 0.021*** 0.021*** -0.002 -0.002
[0.012] [0.012] [0.003] [0.003] [0.007] [0.007] [0.002] [0.002]

Tot IG Revenue 0.150*** 0.145*** 0.015* 0.019** 0.012 0.012 -0.011 -0.011
[0.030] [0.029] [0.009] [0.009] [0.032] [0.032] [0.014] [0.014]

Tot Taxes 0.202*** 0.197*** 0.025*** 0.032*** 0.022 0.022 0.005 0.005
[0.031] [0.031] [0.008] [0.009] [0.036] [0.036] [0.013] [0.013]

PCPI 0.123 -0.156 0.111 0.035 0.899 0.881 -0.213 -0.224
[0.472] [0.462] [0.218] [0.200] [1.224] [1.228] [0.344] [0.346]

Leverage 0.006 0.005 -0.015*** -0.014*** -0.003 -0.002 -0.015*** -0.015***
[0.004] [0.004] [0.002] [0.002] [0.004] [0.004] [0.002] [0.002]

Interest Expense -0.164 -0.201* 0.263*** 0.238*** -0.164** -0.180** 0.296*** 0.290***
[0.104] [0.104] [0.057] [0.057] [0.071] [0.071] [0.050] [0.051]

Inst Reliance -0.028*** -0.019*** -0.008 -0.009***
[0.010] [0.004] [0.007] [0.003]

Bank Qualified -0.013 0.007** 0.008 0.003
[0.009] [0.003] [0.006] [0.002]

Exempt Issuance 0.010 0.005 -0.002 0.007**
[0.014] [0.006] [0.011] [0.003]

Bond Issuance -0.016*** -0.017*** -0.013*** -0.005***
[0.005] [0.002] [0.003] [0.001]

Ln(Area Issuance) 0.005** 0.001 0.002 0.001
[0.003] [0.001] [0.002] [0.001]

Observations 58220 58220 58220 58220 57,849 57,849 57,849 57,849
Government Type FE Yes Yes Yes Yes Yes Yes Yes Yes
State × Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Government FE No No No No Yes Yes Yes Yes
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Table 4: Bank loan reliance around agency rating downgrades. This table presents the relation
between variables measuring bank loan reliance of local governments and agency ratings downgrades in event
time. Our measure of reliance on the bank loan market,Loan Reliance, is an indicator variable that takes
the value of one whenever a government has bank loans in a given year, and zero otherwise. Agency rating
downgrades are defined as the reduction in the agency ratings of at least one notch from year t− 1 to year t.
The underlying sample is restricted to all government entities from the Census of Government Finances that
are surveyed every year between 2012 and 2018. All specifications include the same controls as in Table 3.
The independent variables are defined in the Internet Appendix. The standard errors are double clustered at
the state-year and county level.

Dependent variable: Loans
General Gvts. Districts

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

Event Year= −2 0.018 0.016 0.001 0.008 0.008 0.011
[0.021] [0.021] [0.021] [0.017] [0.017] [0.020]

Event Year= −1 -0.027 -0.028 -0.039 0.034* 0.034* 0.038*
[0.028] [0.028] [0.028] [0.019] [0.019] [0.020]

Event Year= 0 0.015 0.019 0.007 0.023 0.023 0.035
[0.032] [0.032] [0.033] [0.022] [0.022] [0.025]

Event Year= +1 0.092** 0.105** 0.089** 0.023 0.023 0.034
[0.040] [0.041] [0.041] [0.023] [0.023] [0.028]

Event Year= +2 0.080* 0.090** 0.060 0.017 0.018 0.018
[0.042] [0.043] [0.043] [0.024] [0.024] [0.029]

Event Year= +3 0.033 0.043 0.001 0.028 0.028 0.037
[0.048] [0.049] [0.049] [0.028] [0.028] [0.033]

Event Year= +4 0.078 0.089 0.067 0.008 0.008 0.019
[0.055] [0.055] [0.057] [0.031] [0.031] [0.036]

Event Year≥ +5 0.080 0.089 0.061 0.022 0.022 0.040
[0.055] [0.055] [0.057] [0.035] [0.035] [0.039]

Observations 5693 5630 4818 8128 8128 6652
R2 0.861 0.861 0.861 0.828 0.828 0.828
Govt FE Yes Yes Yes Yes Yes Yes
State×Year FE Yes Yes Yes Yes Yes Yes
Financial Controls Yes Yes Yes Yes Yes Yes
Bond Characteristics No Yes Yes No Yes Yes
Rating FE No No Yes No No Yes
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Table 5: Bonds issuance activity around loan market entry. This table presents the relation between
local governments’ bonds issuance activity and loan market entry in event time. Our measure of bonds
issuance activity, All Issuance, New Issuance, and Refunding are indicator variables that take the value of
one whenever a government has any type of bond offering, at least some “new-money” bond offerings, or
refunding offerings in a given year, and zero otherwise. We define new-money offerings as those with a capital
purpose of “NEW” in Mergent and refundings as those with a capital purpose of “REF” and “XOR.” We
exclude private placements in Mergent—where the offering type takes the values of “PPLC”, “PLLC”, or
“GPPI.” We define entry in the bank loan market as the first year a government has credit commitments
in the Y-14 Collection, excluding the quarters lenders enter the Y-14 Collection. All specifications include
government, government type and state-year fixed effects. The standard errors are double clustered at the
state-year and county level.

Dependent variable: All Issuance New Issuance Refunding

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

Event Year= −2 0.004 -0.013 0.005 0.010 -0.009 -0.028**
(0.011) (0.014) (0.010) (0.013) (0.012) (0.011)

Event Year= −1 -0.005 -0.004 0.001 0.008 -0.019 -0.016
(0.012) (0.012) (0.011) (0.012) (0.013) (0.012)

Event Year= 0 -0.032** -0.049*** -0.024* -0.017 -0.030** -0.042***
(0.012) (0.013) (0.012) (0.012) (0.012) (0.013)

Event Year= +1 -0.014 -0.009 -0.010 0.006 -0.011 -0.012
(0.013) (0.013) (0.012) (0.011) (0.013) (0.011)

Event Year= +2 -0.013 -0.033*** 0.005 -0.009 -0.019 -0.033***
(0.013) (0.012) (0.013) (0.011) (0.013) (0.012)

Event Year= +3 -0.009 -0.010 0.004 0.016 -0.026* -0.025**
(0.013) (0.013) (0.012) (0.012) (0.015) (0.012)

Event Year= +4 0.001 0.000 0.011 0.016 -0.026* -0.014
(0.013) (0.016) (0.013) (0.013) (0.014) (0.014)

Event Year≥ +5 -0.025* -0.021 0.000 0.008 -0.037** -0.044***
(0.014) (0.014) (0.013) (0.013) (0.014) (0.012)

R2 0.372 0.247 0.328 0.206 0.263 0.186
N 49,226 53,609 49,226 53,609 49,226 53,609
Govt FE Yes Yes Yes Yes Yes Yes
State X Year FE Yes Yes Yes Yes Yes Yes
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Table 6: Similarity between bank loans and bonds: government size. This table presents the
correlation between bonds and loans in terms of debt issuance amount and maturity across local government
size. We construct government size quintiles annually based on all governments in the Census of Government
Finances that have at least some outstanding debt or have municipal bond market access. The size quintiles
are lagged by one year. GO Bonds and Qualified loans indicators take the value of one whenever the most
recent municipal bond issue of a given government is in the form of general obligation bonds or bank-qualified
bank loans. Term Loans, Credit Lines, and Qualified Loans take the value of one whenever a given bank loan
is a term loan, credit line, or a qualified bank loan. We limit the sample to originations or renegotiations—
loan-quarter observations with any changes in loan commitments, maturities, interest rates, security, and
guarantee provisions. Originations are any observations with new loan IDs or where the origination quarter is
the same as the observation quarter. The standard errors are clustered at the state level.

Panel A: Similarity in Issuance Amount

Dependent variable: Committed Amount
(1) (2) (3) (4) (5) (6) (7)

Quintile=1 × Issuance Amt 0.110 0.566*** 0.617*** 0.593*** 0.561*** 0.816*** 0.516***
[0.085] [0.026] [0.042] [0.066] [0.054] [0.217] [0.049]

Quintile=2 × Issuance Amt 0.322*** 0.334*** 0.328*** 0.488*** 0.513*** 0.379*** 0.491***
[0.078] [0.054] [0.053] [0.030] [0.027] [0.088] [0.024]

Quintile=3 × Issuance Amt 0.107*** 0.170*** 0.222*** 0.467*** 0.472*** 0.506*** 0.394***
[0.017] [0.033] [0.029] [0.025] [0.020] [0.113] [0.030]

Quintile=4 × Issuance Amt 0.118*** 0.149*** 0.154*** 0.390*** 0.482*** 0.270*** 0.329***
[0.024] [0.020] [0.022] [0.053] [0.028] [0.071] [0.039]

Quintile=5 × Issuance Amt 0.068*** 0.077*** 0.065*** 0.626*** 0.650*** 0.623*** 0.362***
[0.014] [0.008] [0.014] [0.094] [0.093] [0.153] [0.041]

Observations 63958 35147 21750 18618 12885 3763 10513
Adjusted R2 0.173 0.197 0.166 0.272 0.323 0.189 0.492

Panel B: Similarity in Issuance Maturities

Dependent variable: Loan Maturity (Quarters)
(1) (2) (3) (4) (5) (6) (7)

Quintile=1 × Bond Maturity 0.684*** 0.743*** 0.839*** 0.782*** 0.825*** 0.502*** 0.775***
[0.069] [0.118] [0.074] [0.054] [0.034] [0.119] [0.031]

Quintile=2 × Bond Maturity 0.847*** 0.929*** 0.975*** 0.956*** 1.008*** 0.655*** 0.949***
[0.062] [0.076] [0.072] [0.071] [0.066] [0.075] [0.059]

Quintile=3 × Bond Maturity 0.712*** 0.826*** 0.894*** 0.888*** 0.951*** 0.583*** 0.868***
[0.068] [0.074] [0.067] [0.063] [0.058] [0.086] [0.069]

Quintile=4 × Bond Maturity 0.717*** 0.779*** 0.837*** 0.892*** 0.926*** 0.753*** 0.860***
[0.033] [0.052] [0.046] [0.065] [0.057] [0.155] [0.075]

Quintile=5 × Bond Maturity 0.615*** 0.719*** 0.817*** 0.908*** 0.905*** 0.903*** 0.866***
[0.020] [0.038] [0.046] [0.059] [0.081] [0.108] [0.084]

Observations 61234 33837 21737 18266 12882 3481 10509
Adjusted R2 0.602 0.589 0.647 0.633 0.677 0.473 0.650

GO Bonds – X X – – – –
Term Loans – – X – X – –
Qualified Bonds – – – X X X X
Credit Lines – – – – – X –
Qualified Loans – – – – – – X

44



Table 7: Loan renegotiation and borrower size and risk. This table presents incidence of renegotiation
in government size and risk buckets. Column 1 in both panels shows the incidence of renegotiation as a share
of all loan-quarter obvservations—we compare renegotiations to originations and loan-quarters in which there
is no observed renegotiation activity. Columns 2-6 compare the incidence of renegotiation changing loan
amount, interest rate, maturity, collateral, and guarantees to all other renegotiations. For example, column 2
shows the incidence of renegotiation in size quintiles (Panel A) or internal risk rating categories (Panel B)
as a share of all other renegotiation activity. We construct the size quintiles in Panel A annually based on
all governments in the Census of Government Finances that have at least some outstanding debt or have
municipal bond market access. The credit rating categories represent the most conservative bank internal
rating assigned to a given government-quarter. The size quintiles and credit ratings are lagged one year and
one quarter, respectively. We cluster the standard errors at the state level.

Panel A: Government Size

Dependent variable: Renegotiation Amount Rate Maturity Collateral Guarantees
(1) (2) (3) (4) (5) (6)

Quintile=1 0.148*** 0.887*** 0.031*** 0.050*** 0.050*** 0.008***
[0.005] [0.023] [0.007] [0.013] [0.010] [0.002]

Quintile=2 0.170*** 0.884*** 0.049*** 0.048*** 0.049*** 0.004***
[0.007] [0.014] [0.009] [0.009] [0.007] [0.001]

Quintile=3 0.178*** 0.863*** 0.059*** 0.064*** 0.049*** 0.002***
[0.009] [0.014] [0.006] [0.008] [0.009] [0.001]

Quintile=4 0.196*** 0.839*** 0.087*** 0.085*** 0.048*** 0.003***
[0.009] [0.013] [0.008] [0.010] [0.009] [0.001]

Quintile=5 0.207*** 0.764*** 0.153*** 0.139*** 0.050*** 0.003**
[0.009] [0.018] [0.023] [0.013] [0.006] [0.002]

Observations 313385 60392 60392 60392 60392 60392
Adjusted R2 0.194 0.814 0.129 0.117 0.050 0.004

Panel B: Credit Risk

Dependent variable: Renegotiation Amount Rate Maturity Collateral Guarantees
(1) (2) (3) (4) (5) (6)

Rating=AAA 0.195*** 0.746*** 0.078*** 0.106*** 0.167*** 0.001
[0.013] [0.022] [0.019] [0.020] [0.017] [0.001]

Rating=AA 0.205*** 0.768*** 0.143*** 0.128*** 0.060*** 0.008
[0.018] [0.023] [0.018] [0.014] [0.009] [0.005]

Rating=A 0.203*** 0.818*** 0.104*** 0.103*** 0.047*** 0.003***
[0.009] [0.015] [0.014] [0.010] [0.009] [0.001]

Rating=BBB 0.200*** 0.833*** 0.111*** 0.089*** 0.035*** 0.002***
[0.010] [0.014] [0.018] [0.008] [0.004] [0.001]

Rating=BB 0.183*** 0.832*** 0.080*** 0.082*** 0.059*** 0.003***
[0.007] [0.016] [0.010] [0.012] [0.006] [0.001]

Rating≤B 0.205*** 0.762*** 0.094*** 0.156*** 0.059*** 0.004*
[0.011] [0.024] [0.013] [0.023] [0.013] [0.002]

Observations 302,175 60,474 60,474 60,474 60,474 60,474
Adjusted R2 0.200 0.815 0.112 0.103 0.058 0.004
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Table 8: Loan renegotiation and credit quality. This table presents marginal effects estimates of the
multinomial logit specification in Equation 3 relating governments’ loan renegotiation outcomes to balance
sheet characteristics and changes in credit risk. We study six mutually exclusive outcomes: 1) loan amount
increases and interest rate does not increase, 2) loan amount does not decrease and interest rate decreases, 3)
loan amount decreases and interest rate does not decrease, 4) loan amount does not increase and interest rate
increases, 5) loan amount increases and interest rate increases, and 6) loan amount decreases and interest
rate decreases. The base case in the estimation comprises of all loan-quarters that are not renegotiated.
Downgrades and Upgrades denote improvements and declines of one or more notches in a government’s
most conservative credit rating across all of its lenders as of the previous quarter. All specifications include a
non-investment grade rating indicator and balance sheet characteristics lagged one quarter. The financial
variables for observations from 2013 to 2017 come from the 2012 Census, while the variables for observations
since 2018 come from the 2017 Census. The standard errors are computed using the delta method.

Panel A: Full Sample

Renegotiation outcomes: (1) (2) (3) (4) (5) (6)
Amount ↑ Yes – – No Yes –
Amount ↓ – No Yes – – Yes
Interest rate ↑ No – – Yes Yes –
Interest rate ↓ – Yes No – – Yes

Base case = no renegotiation

Upgrade 0.011*** 0.002*** -0.052*** 0.002** 0.002*** 0.002***
[0.002] [0.000] [0.003] [0.001] [0.000] [0.000]

Downgrade 0.027*** -0.000 -0.002 -0.000 0.000 0.001
[0.003] [0.001] [0.004] [0.001] [0.001] [0.001]

NonIG -0.048*** -0.001* 0.015*** -0.006*** -0.001*** -0.001***
[0.002] [0.000] [0.002] [0.001] [0.000] [0.000]

Observations 296,604 296,604 296,604 296,604 296,604 296,604

Panel B: Available Financials

Renegotiation outcomes: (1) (2) (3) (4) (5) (6)

Upgrade 0.029*** 0.001** -0.063*** -0.000 0.001*** -0.001
[0.003] [0.000] [0.004] [0.001] [0.000] [0.001]

Downgrade 0.023*** 0.000 0.000 -0.000 0.000 0.000
[0.003] [0.000] [0.004] [0.001] [0.001] [0.001]

nonIG -0.032*** -0.000 0.009*** -0.007*** -0.002*** -0.001***
[0.002] [0.000] [0.003] [0.001] [0.000] [0.000]

Ln(1+Tot Revenue) 0.017*** 0.001*** -0.016*** 0.004*** 0.001*** 0.001***
[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Tot Expenditures -0.007 -0.001 0.034*** -0.004** 0.000 0.002*
[0.005] [0.001] [0.006] [0.002] [0.001] [0.001]

Tot IG Revenue 0.113*** -0.001 -0.085*** -0.012*** -0.001 -0.001**
[0.003] [0.001] [0.004] [0.001] [0.001] [0.001]

Tot Taxes 0.182*** 0.001** -0.070*** -0.004*** 0.000 -0.001
[0.004] [0.001] [0.005] [0.001] [0.001] [0.001]

Leverage -0.010*** 0.000*** -0.010*** -0.001*** 0.000** -0.000*
[0.001] [0.000] [0.001] [0.000] [0.000] [0.000]

Interest Expense -0.025 0.014*** 0.156*** 0.009 0.024*** 0.002
[0.033] [0.005] [0.043] [0.011] [0.006] [0.006]

Observations 265240 265240 265240 265240 265240 265240
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Table 9: Credit Line Reliance Across Size and Credit Risk. This table presents the relation
between credit line reliance and local government size or credit risk. We measure a local government’s credit
line reliance using the share of credit line commitments relative to the sum of term loan and credit line
commitments at the government-quarter level. We proxy for size using indicator variables for the quintiles of
total revenue and we use indicators for the most conservative credit risk rating assigned to each government
by its lenders (in a 10-grade S&P scale) to measure credit risk. The independent variables are defined in the
Internet Appendix. The standard errors are clustered at the state level.

Panel A: Government Size

Dependent variable: Credit Line Share
All County City Twp Sp Dist Sch Dist
(1) (2) (3) (4) (5) (6)

Quintile=1 0.123*** 0.361*** 0.113*** 0.121*** 0.132*** 0.031***
[0.021] [0.195] [0.027] [0.029] [0.031] [0.031]

Quintile=2 0.090*** 0.112*** 0.094*** 0.101*** 0.116*** 0.060***
[0.011] [0.040] [0.018] [0.046] [0.022] [0.018]

Quintile=3 0.102*** 0.119*** 0.100*** 0.067*** 0.204*** 0.088***
[0.011] [0.038] [0.016] [0.019] [0.051] [0.019]

Quintile=4 0.180*** 0.149*** 0.168*** 0.136*** 0.503*** 0.169***
[0.019] [0.032] [0.028] [0.045] [0.055] [0.034]

Quintile=5 0.344*** 0.290*** 0.381*** 0.144*** 0.637*** 0.326***
[0.024] [0.048] [0.037] [0.043] [0.054] [0.050]

Observations 151242 20788 58152 5821 16968 49513
Adjusted R2 0.830 0.802 0.843 0.891 0.824 0.833

Panel B: Credit Risk

Dependent variable: Credit Line Share
All County City Twp Sp Dist Sch Dist
(1) (2) (3) (4) (5) (6)

Rating=AAA 0.401*** 0.398*** 0.321*** 0.243*** 0.413** 0.533***
[0.052] [0.085] [0.039] [0.106] [0.229] [0.089]

Rating=AA 0.282*** 0.318*** 0.242*** 0.106*** 0.454*** 0.310***
[0.028] [0.041] [0.032] [0.033] [0.098] [0.062]

Rating=A 0.173*** 0.175*** 0.175*** 0.063*** 0.202*** 0.172***
[0.019] [0.027] [0.029] [0.014] [0.060] [0.033]

Rating=BBB 0.177*** 0.215*** 0.184*** 0.175*** 0.218*** 0.136***
[0.019] [0.051] [0.027] [0.061] [0.040] [0.026]

Rating=BB 0.141*** 0.191*** 0.174*** 0.090*** 0.155*** 0.092***
[0.014] [0.040] [0.028] [0.044] [0.041] [0.015]

Rating≤B 0.194*** 0.221*** 0.220*** 0.038*** 0.191*** 0.141***
[0.025] [0.082] [0.042] [0.015] [0.037] [0.039]

Observations 143693 19960 55579 5262 15978 46914
Adjusted R2 0.823 0.802 0.828 0.898 0.792 0.834
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Table 10: Credit line analysis. This table examines how credit line use is related to government financials
and credit quality changes. The outcome variable in column 1-3, Credit Line Drawdown takes the value of
one whenever a credit line’s drawn amount in the current quarter exceeds the drawn amount in the previous
quarter, and zero otherwise. The dependent variable in columns 4-6, Credit Line Size Increase takes the value
of one whenever a credit line’s size in the current quarter exceeds that of the previous quarter. Downgrade
correspond to loan observations for which the borrower’s most conservative credit rating across all banks
the borrower works with worsens by at least one notch as of the previous quarter. Analogously, Upgrade
corresponds to loan observations for which the borrower’s most conservative credit rating across all banks
the borrower works with improves by at least one notch as of the previous quarter. The financial variables
for observations from 2013 to 2017 come from the 2017 Census, while the variables for observations since
2018 come from the 2017 Census. All specifications include lagged (as of the previous quarter) bank internal
credit rating indicators and state×quarter fixed effects. The standard errors are double clustered at the
state×quarter and county level.

Credit Line Drawdown Credit Line Size Increase

All General Special All General Special
(1) (2) (3) (4) (5) (6)

Upgrade 0.014 -0.008 0.042*** 0.018* 0.009 0.022
[0.011] [0.011] [0.016] [0.010] [0.007] [0.015]

Downgrade 0.032*** 0.034** 0.030 0.023** 0.024*** 0.006
[0.012] [0.013] [0.022] [0.009] [0.008] [0.019]

Ln(1+Tot Revenue) 0.005 0.001 0.021*** -0.001 0.003* 0.005
[0.003] [0.004] [0.005] [0.003] [0.002] [0.004]

Tot Expenditures -0.018 0.024 -0.007 -0.044 0.006 -0.001
[0.035] [0.042] [0.046] [0.030] [0.020] [0.037]

Tot IG Revenue 0.160*** 0.047 0.160*** 0.064*** -0.006 0.044**
[0.026] [0.055] [0.038] [0.016] [0.025] [0.021]

Tot Taxes 0.068** -0.083* 0.125*** 0.053** -0.011 0.051**
[0.034] [0.047] [0.040] [0.024] [0.021] [0.026]

Leverage -0.020*** -0.019*** -0.010** -0.007** -0.006** -0.006
[0.004] [0.005] [0.005] [0.003] [0.003] [0.005]

Interest Expense -0.034 -0.047 0.374 -0.341* -0.399*** 0.107
[0.275] [0.331] [0.367] [0.195] [0.152] [0.309]

Observations 49,997 32,460 17,261 49,997 32,460 17,261
Adjusted R2 0.152 0.104 0.289 0.257 0.123 0.435
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Internet Appendix: Not For Publication

This appendix includes several sections of supplemental information. Appendix A contains definitions

of all variables used in the paper. Appendix B details the name matching algorithm linking the FR

Y-14, Mergent, and the Census of Governments data. Appendices C through E include robustness

and specification checks of the analysis in the paper. Appendix C addresses determinants of bank

borrowing across the type of government, Appendix D further examines the similarity of bank loan

and municipal bond borrowing, and Appendix E studies bank loan renegotiation across the type of

government. Appendix F contains additional figures and tables.

A Variable Definitions

A.1 Loan-level variables

Below we present variable definitions for the municipal loan data coming from the FR-Y-14Q

Collection. The item numbers of the data fields refer to Schedule H1 of the Y-14Q data on the

Federal Reserve’s website: https://www.federalreserve.gov/apps/reportingforms/Download/

DownloadAttachment?guid=eba56271-9025-4e55-ae9c-7e0059a92f2a

Committed Amount – The commitment amount of a given municipal bank loan in millions of

U.S. dollars (field #24 in Schedule H1).

Drawn Amount – The drawn (funded) amount under a given municipal bank credit line in

million US dollars (field #25 in Schedule H1).

Utilization – The drawn amount divided by the commitment amount of a given municipal bank

credit line.

Fraction Drawn – The fraction of credit lines in our loan-quarter panel that have been at least

partially drawn .

Interest Rate – The interest rate of a given municipal bank loan (field #38 in Schedule H1).

Remaining Maturity – The difference between the maturity date of a given municipal bank

loan (based on the maturity date field #19 in Schedule H1) and the current observation date,

expressed in quarters.

Original Maturity – The difference between the maturity date of a given municipal bank loan

(field #19 in Schedule H1) and its origination date (field #18 in Schedule H1), expressed in quarters.
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Secured – We define a municipal bank loan to be secured if the bank has first-lien or second-lien

security on the borrower’s assets or cash flows (based on fields #35 and #36 in Schedule H1).

Senior Secured – We define a municipal bank loan to be senior secured if the bank has first-lien

security on the borrower’s assets or cash flows (field #35 in Schedule H1 takes the value of 1).

Guaranteed – A municipal bank loan is guaranteed if the loan has a third-party guarantee (field

#44 in Schedule H1 takes the value of 1, 2, or 3).

Fixed Rate – A municipal bank loan is fixed rate if the loan interest rate does not vary with

base rate indexes such as the LIBOR or prime rates (field #37 in Schedule H1 takes the value of 1).

Prepayment Penalty – A municipal bank loan has a prepayment penalty if it has either current

or expired prepayment penalties (field #94 in Schedule H1 takes the value of 1 or 2).

Tax-Exempt – A municipal bank loan is tax-exempt if the interest income the bank receives

from the loan is tax-exempt from federal or state income taxes (field #43 in Schedule H1 takes the

value of 2).

Bank Qualified – A municipal bank loan, in which total loan origination amount of the

underlying government is less than $10 million per year ($30 million in 2009 and 2010) and the

interest income the bank receives from the loan is tax-exempt from federal or state income taxes

(field #43 in Schedule H1 takes the value of 2).

Syndicated – A municipal bank loan is syndicated if it is syndicated or participated among

financial institutions or it is part of the Shared National Credit Program (field #34 in Schedule H1

takes the value of 2, 3, 4, or 5 or field #100 takes the value of 1, 2, 3, or 4).

Credit Line Drawdown – takes the value of one whenever a credit line’s drawn amount in the

current quarter exceeds the drawn amount in the previous quarter, and zero otherwise.

Credit Line Size Increase – takes the value of one whenever a credit line’s size in the current

quarter exceeds that of the previous quarter.

A.2 Borrower-level variables

Bank internal credit rating – Government i most conservative risk rating across all of its lenders

in quarter t. We construct this variable using the internal credit rating assigned by the bank to

the borrower of each loan (field #10) converted to a 10-grade S&P ratings scale, with 1 denoting

AAA and 10 denoting D. Source: FR-Y-14Q Collection, the Annual Survey of State and Local

50



Government Finances, and computations of the authors.

Loans – An indicator that takes the value of one whenever government i has bank loans in the

Y-14 data in year t, and zero otherwise. Source: FR-Y-14Q Collection and computations of the

authors.

Loan Share – Total bank loan commitments of government i in year t as a share of total

outstanding debt (the sum of items 64V, 44T, and 49U) from the Census of governments in year

t, conditional on government i having at least some bank loans in year t. We compute total loan

commitments of government i in year t by first summing up government i’s commitments in each

calendar quarter and then selecting the quarter with the maximum commitments. Source: FR

Y-14Q Collection, the Annual Survey of State and Local Government Finances, and computations

of the authors.

Tot Revenue – The total revenue from all sources of government i in year t (the sum of all items

in categories A, B, C, D, T, U, X01, X02, X05, X08, Y01, Y02, Y04, Y11, Y12, Y51, Y52). Source:

The Annual Survey of State and Local Government Finances and computations of the authors.

Tot Expenditures – The total expenditures across all categories of government i in year t (the

sum of all items in categories E, I, J, X11, X12, Y05, Y06, Y14, Y53, F, G, L, M, Q, S) scaled by

Tot Revenue. Source: The Annual Survey of State and Local Government Finances and computa-

tions of the authors.

Tot IG Revenue – The total intergovernmental revenue of government i in year t (the sum of all

items in categories B, C, and D), scaled by Tot Revenue. Source: The Annual Survey of State and

Local Government Finances and computations of the authors.

Tot Taxes – The total tax revenue of government i in year t (the sum of all items in category

T), scaled by Tot Revenue. Source: The Annual Survey of State and Local Government Finances

and computations of the authors.

PCPI – Per capita personal income at the county-year level. Source: Bureau of Economic

Analysis and computations of the authors.

Leverage – The total outstanding debt of government i in year t (the sum of items 64V, 44T,

and 49U), scaled by Tot Revenue. Source: The Annual Survey of State and Local Government

Finances and computations of the authors.

Interest Expense – The total interest expense (the sum of all items in category I), scaled by total
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outstanding debt (the sum of items 64V, 44T, and 49U) of government i in year t. Source: The

Annual Survey of State and Local Government Finances and computations of the authors.

Inst Reliance – The share of government i’s most recent municipal bonds up to year t placed

at prices above par value. Source: Mergent Municipal Securities Database, The Annual Survey of

State and Local Government Finances, and computations of the authors.

Bank Qualified – The share of government i’s most recent municipal bonds up to year t that are

“bank-qualified.” Source: Mergent Municipal Securities Database, The Annual Survey of State and

Local Government Finances, and computations of the authors.

Exempt Issuance – The share of government i’s most recent municipal bonds up to year t that are

tax-exempt. Source: Mergent Municipal Securities Database, The Annual Survey of State and Local

Government Finances, and computations of the authors. Source: Mergent Municipal Securities

Database, The Annual Survey of State and Local Government Finances, and computations of the

authors.

Bond Issuance – An indicator variable that takes the value of one whenever government i issues

municipal bonds in year t, and zero otherwise. Source: Mergent Municipal Securities Database, The

Annual Survey of State and Local Government Finances, and computations of the authors.

Area Issuance – Total municipal bond issuance in the county where government i is located in

year t. Source: Mergent Municipal Securities Database, The Annual Survey of State and Local

Government Finances, and computations of the authors.

Upgrade – An indicator variable that denotes improvements of one or more notches of government

i’s most conservative rating across all of its lenders as of the previous quarter t− 1. Source: FR

Y-14Q Collection, The Annual Survey of State and Local Government Finances, and computations

of the authors.

Downgrade – An indicator variable that denotes deterioration of one or more notches of govern-

ment i’s most conservative rating across all of its lenders as of the previous quarter t−1. Source: FR

Y-14Q Collection, The Annual Survey of State and Local Government Finances, and computations

of the authors.

NonIG – An indicator variable that takes the value of one whenever government i’s most

conservative rating across all of its lenders as of the previous quarter t−1 is below BBB. Source: FR

Y-14Q Collection, The Annual Survey of State and Local Government Finances, and computations
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of the authors.

Credit Line Share – Credit line commitments divided by the sum of term loan and credit line

commitments of government i in quarter t. Source: FR Y-14Q Collection, The Annual Survey of

State and Local Government Finances, and computations of the authors.

B Name Matching Algorithm

Municipal Entity Name Matching Procedure

Since municipal bond issuers in Mergent and municipal entities with bank loans in the FR Y-14 data

collection do not share a common identifier (CUSIP is available for a small subset of observations in

the Y-14 data), we rely on a name matching algorithm to identify entities across datasets.

We first match each data set to the Census of Governments which provides a near-complete

universe of state and local governments. Our matching strategy proceeds in a series of steps, outlined

below for each of the two datasets.

Matching Municipal Bond Issuers from Mergent to the Census of Governments

The Mergent data set provides two types of names for each issuer: the “issuer long name” and the

“issuer short name”. We use the “issuer long name” as this field is more likely to include district

numbers (for school and special districts) and details the the type of bond obligation, which we

employ in some of the manual verification processes. Our sample includes all issuers that have at

least one municipal bond offering in Mergent from January 2000 through present.

In the initial stage of the algorithm, we remove any suffixes from the issuer name that mainly

detail the type of the municipal bond obligation (“GO”, “REV”, ...) from a list of approximately

300 suffixes. We then identify the government type of each issuer based on different sets of keywords

and the following multistep process:

1. Check for keywords identifying school districts (“sch dist”, “school district”, “schools”, “pub

sch”, “schs”, ...). If any of these keywords is present in the issuer name, classify the issuer as

a school district. If no keyword is present, proceed to the next step.

2. Check for keywords identifying special districts (“district”, “dist”, “dists”, ...). If any of these

keywords is present, classify the issuer as a special district. If not, proceed to the next step.
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3. Check for keywords identifying authorities (“ auth”, ...) or corporations (“corp”, “corpus”,

“ltd”). If any of these phrases is present in the issuer name, classify the isuer as an authority

or a corporation. If not, proceed to the next step.

4. Check for keywords identifying townships (“twp”, “vlg”, “township”, ...). If any of these

keywords is present, classify the issuer as a township. If not, proceed to the next step.

5. Check for keywords identifying cities (“city of”, “ city”, “town of”, “town” ...). If any of these

phrases is present in the issuer name, classify the isuer as a city. If not, proceed to the next

step.

6. Check for keywords identifying counties (“county”, “parish”, “cnty”, ...). If any of these

phrases is present in the issuer name, classify the isuer as a county. If not, proceed to the

next step.

7. Check for keywords identifying state governments (“ state ”, “ st ”). If any of these phrases is

present in the issuer name, classify the isuer as a state. If not, proceed to the next step.

8. Check if city or township names from all names in the Census of Governments shows up in

the Mergent issuer name. If so, classify the issuer as a city or a township. If not, assign entity

to the “unclear” category.

In the second step, we match the Mergent issuers within each government type to the municipal

entities that appear in at least one Census of Governments in full census year (2002, 2007, 2012,

and 2017) within the same government type. The government type of each entity is readily available

in the Census of Governments. The exact name matching algorithm depends on the government

type as follows:

• School Districts: For all steps below, if we arrive at multiple matches for each issuer name, we

keep the match with the lowest associated Jaro-Winkler string distance score.

1. We require an exact match on state, the first word in the issuer/Census names, and

district number.

2. If the previous step produces no match for a given issuer name, we then require an exact

match on state and district number.
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3. If the previous step produces no match, we require an exact match on state, the first word

of the issuer and Census names, and county name (only if the county name is present in

the Mergent issuer name).

4. If the previous step produces no match, we then require an exact match on state and the

first word of the issuer and Census names.

5. If the previous step produces no match, we then require an exact match on state and

require the first word of the Census name to appear anywhere in the issuer string.

6. We then manually check each potential match produced by the string matching algorithm

above. We verify, correct, or discard each potential match produced by the algorithm.

• Special Districts: Nearly identical to the matching algorithm for school districts with one

modification due to the institutional specifics of special district names. We augment the

second step to require exact match on state and the first word of the issuer and Census names,

and also require at least half of all words in both strings to overlap.

• General purpose entities: We consider county, state, township and city governments jointly.

We again match in a series of steps and in the case of multiple matches for each issuer name

we keep the match with the lowest Jaro-Winkler string distance score.

1. We first require an exact match on state, the first word of the issuer and Census names,

and government type.

2. If the previous step produces no match, we attempt to match exactly on state and first

word.

3. If there is no match in the previous step, we require an exact match on state and that

the first word of the Census name appears anywhere in the issuer string.

4. We then manually verify, correct, or discard each potential match produced by the

algorithm.

Matching Y-14 Borrowers to the Census of Governments

The Y-14 Collection provides the name of each borrower in the “obligor name” field. We first

clean this field by removing punctuation, non-letter characters, and extra spaces between words.
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We require that all borrowers are domiciled in the United States. We remove all borrower name

entries in which the borrower name is not available or unknown; whenever the borrower receives

guarantees from the Small Business Administration as those borrowers are unlikely to be state and

local government borrowers; or whenever the borrower is a U.S. government entity. Finally, we

standardize borrower names by expanding common abbreviations such as “INC”, “CORP”, “CO”,

and “LTD” and abbreviating phrases such as “LIMITED LIABILITY COMPANY” or “LIMITED

PARTNERSHIP.”

In the initial stage of the algorithm, we identify the government type of each Y-14 borrower

based on different sets of keywords. We first identify corporations using the following list of

keywords: “INCORPORATED”, “ LLP”, “ LLC”, “ COMPANY”, and “ CORPORATION”;

authorities/commissions/agencies using keywords such as “ AUTH”, “COMMISSION”, “AGENCY”,

“ECONOMIC DEVELOPMENT”; hospitals as all entities with three-digit NAICS 2007 codes of

“622”; colleges as all entities with three-digit NAICS 2007 codes of “611”. We then classify the

remaining entities using the following sequence of steps:

1. Check for keywords identifying school districts (“sch dist”, “school district”, “schools”, “pub

sch”, “schs”, “ isd”, “ csd”, “ psd”, “ usd”, “ hsd”, ...). If any of these keywords is present in

the issuer name, classify the issuer as a school district. If no keyword is present, proceed to

the next step.

2. Check for keywords identifying special districts (“district”, “dist”, “ wcid”, “ mud ”, “municipal

wd”, ...). If any of these keywords is present, classify the issuer as a special district. If not,

proceed to the next step.

3. Check for keywords identifying cities/towns/townships (“twp”, “township”, “city of”, “ city”,

“town of”, “village of”, “ borough” ...), while requiring that the entity is not an authority,

college, or a corporation. If any of these keywords is present, classify the issuer as a township.

If not, proceed to the next step.

4. Check for keywords identifying counties (“county”, “parish”, “cnty”, “cty”, “prsh”), while

requiring that the entity is not an authority or a college. If any of these phrases is present in

the issuer name, classify the isuer as a county. If not, proceed to the next step.
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5. Check for keywords identifying state governments (“state of”, “commonwealth of”, ...). If any

of these phrases is present in the issuer name, classify the isuer as a state. If not, proceed to

the next step.

6. Assign all other entities to the “unclear” category.

In the second step, we match the Y-14 borrowers within each government type to the municipal

entities that appear in at least one Census of Governments in full census year (2002, 2007, 2012,

and 2017) within the same government type. The advantage of the Y-14 data relative to Mergent is

that each borrower has an associated 5-digit zip code, which we could use to identify the county of

the borrower. We could then use the county to make the pool of potential matches between the

Y-14 and the Census more similar. The exact name matching algorithm depends on the government

type as follows:

• School Districts: For all steps below, if we arrive at multiple matches for each borrower name,

we keep the match with the lowest associated Jaro-Winkler string distance score.

1. We require an exact match on state, county, the first word in the issuer/Census names,

and district number.

2. If the previous step produces no match for a given borrower name, we then require an

exact match on state, the first word in the issuer/Census names, and district number.

3. If the previous step produces no match for a given borrower name, we then require an

exact match on state, county, and district number.

4. If the previous step produces no match for a given borrower name, we then require an

exact match on state, county, and the first word in the issuer/Census names.

5. If the previous step produces no match for a given borrower name, we then require an

exact match on state and county, and that the first word of the Census name appears

anywhere in the borrower name.

6. We then manually check each potential match produced by the string matching algorithm

above. We verify, correct, or discard each potential match produced by the algorithm.

• Special Districts: Similar to the matching algorithm for school districts with a few modifications

due to the institutional specifics of special district names:
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1. We require an exact match on state, the first word in the issuer/Census names, and

district number.

2. If the previous step produces no match for a given borrower name, we then require an

exact match on state, county, and the first word in the issuer/Census names. Here, we

also require at least half of all words in both strings to overlap.

3. If the previous step produces no match for a given borrower name, we then require an

exact match on state and the first word in the issuer/Census names and that at least

half of all words in both strings to overlap.

4. If the previous step produces no match for a given borrower name, we then require an

exact match on state, county, and the first and the second words in the issuer/Census

names.

5. If the previous step produces no match for a given borrower name, we then require an

exact match on state, county, and the first and the third words in the issuer/Census

names.

6. If the previous step produces no match for a given borrower name, we then require an

exact match on state and the first word in the issuer/Census names, and that the first

word of the Census district type appears anywhere in the borrower name.

7. We then manually check each potential match produced by the string matching algorithm

above. We verify, correct, or discard each potential match produced by the algorithm.

• General purpose entities: We consider county, township and city governments jointly. We

again match in a series of steps and in the case of multiple matches for each issuer name we

keep the match with the lowest Jaro-Winkler string distance score.

1. We require an exact match on state, county, the first word in the issuer/Census names,

and entity type (city/township/village or county).

2. If the previous step produces no match for a given borrower name, we then require an

exact match on state, the first word in the issuer/Census names, and entity type.

3. We then manually check each potential match produced by the string matching algorithm

above. We verify, correct, or discard each potential match produced by the algorithm.
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C Bank borrowing determinants and government type

There is substantial heterogeneity in revenue sources among different types of governments, which

is also likely to lead to differential debt structure choices.24 Tables C.1 and C.2 expand on Table

3 for the subsets of general governments (counties and cities) and special-purpose governments

(school and special districts), respectively. These results show that among general governments,

revenue stability such as high tax and government transfers as a share of total revenues continues

to collectively predict the incidence of bank borrowing and loan share. Higher leverage ratios

translate to greater incidence of bank borrowing and lower bank loan share, consistent with banks

extending loans to risky governments, but exercising caution with the highest-risk borrowers. Higher

interest expense also translates to higher bank loan share, corroborating the results in Table 3 that

governments borrow more from the loan market when borrowing costs are high.

By contrast, revenue stability is not associated with bank loan reliance among districts. While

total revenues, leverage, and interest expenses remain important in explaining governments’ reliance

on bank loans, interest expense is negatively correlated with the incidence of bank loans and

uncorrelated with loan share. These results suggest that districts facing high financing costs may not

be able to fully access the bank loan market. Overall, the correlations between bank loan reliance

and measures of government revenue stability or credit risk appear to be driven by the subset of

general governments.

Bank loan reliance is correlated with bond issuance outcomes among both general and district

governments. Governments that are less reliant on the institutional bond market or have issued

municipal bonds in the previous year have lower bank loan reliance. In addition, previous bank-

qualified issuance translates to lower bank loan incidence or is unrelated to loan share among general

governments but to higher loan share among special districts. To the extent that districts raise a

larger share of financing via bank-qualified bonds than general governments, banking relationships

of districts may be stronger. For example, general governments offer a wider array of services to

citizens than districts and, consequently, a more heterogeneous debt structure than districts. Finally,

the previous issuance of tax-exempt bonds is associated with a higher incidence of bank borrowing

only among districts.

24https://www.urban.org/policy-centers/cross-center-initiatives/state-and-local-finance-

initiative/state-and-local-backgrounders/state-and-local-revenues#local
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In columns 4 and 8 of Tables C.1 and C.2 we limit the sample to governments rated by

rating agencies and examine how ratings are related to the propensity to use the loan market.

These estimates indicate that credit risk is a significant predictor of having bank loans for general

governments. For example, general governments with agency ratings of AA, A, and BBB or lower

are 7, 10, and nearly 15 percentage points more likely to have a bank loan than AAA-rated issuers.

This empirical pattern is consistent with corporate finance theory and bears resemblance to those

documented in the corporate loan market, in which the highest quality borrowers rely primarily on

public debt markets, and lower quality borrowers obtain bank loans (Diamond, 1991; Rauh and Sufi,

2010). The relation between loan share and credit risk is weaker but shows that general governments

rated A or worse have about 1 percentage point higher loan share than AAA-rated governments.

By contrast, credit ratings are unrelated to the incidence of bank loans or loan share among

districts. In other words, conditional on risk proxies such as leverage and interest expense, agency

ratings are unrelated to bank loan reliance. Overall, general governments also drive the associations

between ratings and bank loan incidence/loan share in the full sample in columns 4 and 8 of Table

C.3. Ratings of AA, A, and BBB or worse translate to 4, 6, and 9 percentage points higher loan

incidence and 1-1.5 percentage points higher loan share.

Tables C.4 and C.5 illustrate that shocks to bond market activity have important implications

for the reliance on bank loans for both types of governments. For example, within-issuer decreases

in institutional placement or recent issuance and increases bank-qualification or tax-exemption

translate to increases in loan share. Similar to the earlier results, increases in recent bank-qualified

municipal bond issuance translate to higher loan shares among districts, but are uncorrelated with

loan shares among general governments. Furthermore, the role of local bond market activity appears

to be more important for districts than for general governments. This may be because districts tend

to be smaller and more financially constrained. Given the highly local nature of investors in the

municipal bond market, higher issuance activity at the local level leads to saturation of the market

and, consequently, to higher municipal bond issuance costs.

Finally, we examine whether underwriters or financial advisers predict bank loan reliance in

Appendix Table C.6 by augmenting the specifications in columns (2) and (4) of Table 3 by including

underwriter and financial adviser fixed effects, respectively. These results are qualitatively similar

to our earlier findings.
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Table C.1: Determinants of loan reliance: general governments. This table presents the relation
between measures of governments’ reliance on the bank loan market and financial characteristics. We use two
such measures—an indicator for whether government i has bank loans in year t, Loansit, and, conditional
on having loans, total bank loan commitments as a share of total outstanding debt, Loan Shareit. We limit
the sample to all general governments in the Census of Government Finances that are surveyed every year
between 2012 and 2020. The independent variables are defined in the Internet Appendix. The standard
errors are double clustered at the state-year and county level.

Dependent variable: Loans Loan Share

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

Ln(1+Tot Revenue) 0.102*** 0.105*** 0.098*** 0.109*** -0.002 -0.004** -0.002 -0.003
[0.005] [0.006] [0.007] [0.008] [0.002] [0.002] [0.002] [0.002]

Tot Expenditures 0.028** 0.031* 0.030* 0.028 0.000 -0.001 0.000 0.001
[0.013] [0.017] [0.017] [0.019] [0.004] [0.004] [0.004] [0.005]

Tot IG Revenue 0.277*** 0.333*** 0.318*** 0.347*** 0.046*** 0.052*** 0.053*** 0.059***
[0.041] [0.051] [0.051] [0.061] [0.014] [0.016] [0.016] [0.017]

Tot Taxes 0.250*** 0.223*** 0.200*** 0.257*** 0.034*** 0.021* 0.026** 0.024*
[0.033] [0.039] [0.040] [0.049] [0.011] [0.012] [0.013] [0.015]

PCPI -0.088 -0.661 -0.777 -0.213 -0.256 -0.214 -0.208 0.007
[0.597] [0.703] [0.723] [0.872] [0.180] [0.195] [0.200] [0.216]

Leverage 0.019*** 0.023*** 0.019*** 0.020*** -0.015*** -0.015*** -0.014*** -0.014***
[0.005] [0.006] [0.006] [0.007] [0.002] [0.002] [0.002] [0.002]

Interest Expense 0.128 0.330 0.323 0.137 0.426*** 0.667*** 0.657*** 0.581***
[0.138] [0.203] [0.202] [0.249] [0.087] [0.118] [0.118] [0.144]

Inst Reliance -0.011 -0.002 -0.023*** -0.021***
[0.018] [0.022] [0.006] [0.007]

Bank Qualified -0.041*** -0.037** -0.002 0.002
[0.014] [0.015] [0.005] [0.005]

Exempt Issuance -0.027 -0.050* -0.004 -0.002
[0.024] [0.030] [0.010] [0.010]

Bond Issuance 0.001 -0.004 -0.015*** -0.008***
[0.009] [0.011] [0.003] [0.003]

Ln(Area Issuance) 0.003 0.001 0.001 0.001
[0.004] [0.005] [0.001] [0.001]

AA 0.070** 0.008
[0.029] [0.006]

A 0.098*** 0.012*
[0.034] [0.007]

BBB or lower 0.146*** 0.011
[0.041] [0.008]

Observations 29,206 20,365 20,365 13,989 29,206 20,365 20,365 13,989
Government Type FE Yes Yes Yes Yes Yes Yes Yes Yes
State × Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Government FE No No No No No No No No
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Table C.2: Determinants of loan reliance: school and special districts. This table presents the
relation between measures of governments’ reliance on the bank loan market and financial characteristics.
We use two such measures—an indicator for whether government i has bank loans in year t, Loansit, and,
conditional on having loans, total bank loan commitments as a share of total outstanding debt, Loan Shareit.
We limit the sample to all school and special district governments in the Census of Government Finances
that are surveyed every year between 2012 and 2020. The independent variables are defined in the Internet
Appendix. The standard errors are double clustered at the state-year and county level.

Dependent variable: Loans Loan Share

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

Ln(1+Tot Revenue) 0.081*** 0.105*** 0.106*** 0.120*** 0.006*** 0.002 0.006*** 0.005***
[0.003] [0.004] [0.005] [0.006] [0.001] [0.002] [0.002] [0.002]

Tot Expenditures -0.017** 0.031* 0.032** 0.023 -0.009*** 0.001 0.003 -0.001
[0.008] [0.016] [0.016] [0.018] [0.003] [0.005] [0.005] [0.005]

Tot IG Revenue 0.026 -0.033 -0.037 -0.032 -0.002 -0.007 -0.010 0.004
[0.019] [0.038] [0.038] [0.062] [0.006] [0.016] [0.015] [0.017]

Tot Taxes 0.105*** -0.006 -0.005 0.013 0.011 -0.007 -0.005 0.012
[0.024] [0.039] [0.039] [0.062] [0.007] [0.017] [0.017] [0.018]

PCPI 0.148 0.580 0.311 0.298 -0.020 0.279 0.198 0.127
[0.497] [0.732] [0.714] [0.826] [0.205] [0.350] [0.321] [0.247]

Leverage 0.002 -0.006 -0.006 -0.010 -0.008*** -0.015*** -0.013*** -0.011***
[0.003] [0.005] [0.005] [0.007] [0.001] [0.002] [0.002] [0.002]

Interest Expense -0.146** -0.372*** -0.404*** -0.420** 0.019 0.077 0.049 0.110
[0.057] [0.126] [0.126] [0.179] [0.030] [0.064] [0.064] [0.083]

Inst Reliance -0.030*** -0.018 -0.016*** -0.011*
[0.011] [0.016] [0.005] [0.006]

Bank Qualified 0.008 0.017 0.013*** 0.007*
[0.011] [0.013] [0.004] [0.004]

Exempt Issuance 0.034** 0.031 0.010 0.015**
[0.016] [0.019] [0.007] [0.007]

Bond Issuance -0.010 -0.011 -0.014*** -0.011***
[0.006] [0.007] [0.003] [0.002]

Ln(Area Issuance) 0.005* 0.003 0.001 0.000
[0.003] [0.004] [0.001] [0.001]

AA -0.013 0.006
[0.027] [0.005]

A -0.012 0.006
[0.026] [0.005]

BBB or lower -0.017 0.010
[0.040] [0.009]

Observations 105,334 37,820 37,820 22,416 105,334 37,820 37,820 22,416
Government Type FE Yes Yes Yes Yes Yes Yes Yes Yes
State × Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Government FE No No No No No No No No
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Table C.3: Determinants of loan reliance: all governments. This table presents the relation between
measures of governments’ reliance on the bank loan market and financial characteristics. We use two such
measures—an indicator for whether government i has bank loans in year t, Loansit, and, conditional on
having loans, total bank loan commitments as a share of total outstanding debt, Loan Shareit. We limit the
sample to all governments in the Census of Government Finances that are surveyed every year between 2012
and 2020. The independent variables are defined in the Internet Appendix. The standard errors are double
clustered at the state-year and county level.

Dependent variable: Loans Loan Share

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

Ln(1+Tot Revenue) 0.085*** 0.101*** 0.099*** 0.112*** 0.003*** -0.001 0.002 0.001
[0.003] [0.004] [0.004] [0.005] [0.001] [0.001] [0.001] [0.001]

Tot Expenditures -0.002 0.024* 0.024* 0.017 -0.005** -0.001 0.000 0.000
[0.008] [0.012] [0.012] [0.014] [0.002] [0.003] [0.003] [0.004]

Tot IG Revenue 0.088*** 0.150*** 0.145*** 0.173*** 0.007 0.015* 0.019** 0.026**
[0.017] [0.030] [0.029] [0.038] [0.005] [0.009] [0.009] [0.010]

Tot Taxes 0.168*** 0.202*** 0.197*** 0.248*** 0.025*** 0.025*** 0.032*** 0.036***
[0.021] [0.031] [0.031] [0.035] [0.006] [0.008] [0.009] [0.009]

PCPI 0.053 0.123 -0.156 0.040 -0.073 0.111 0.035 0.094
[0.368] [0.472] [0.462] [0.541] [0.158] [0.218] [0.200] [0.157]

Leverage 0.006** 0.006 0.005 0.005 -0.009*** -0.015*** -0.014*** -0.013***
[0.003] [0.004] [0.004] [0.005] [0.001] [0.002] [0.002] [0.002]

Interest Expense -0.138** -0.164 -0.201* -0.166 0.100*** 0.263*** 0.238*** 0.309***
[0.054] [0.104] [0.104] [0.145] [0.030] [0.057] [0.057] [0.075]

Inst Reliance -0.028*** -0.014 -0.019*** -0.014***
[0.010] [0.013] [0.004] [0.005]

Bank Qualified -0.013 -0.004 0.007** 0.005
[0.009] [0.010] [0.003] [0.003]

Exempt Issuance 0.010 0.001 0.005 0.008
[0.014] [0.017] [0.006] [0.006]

Bond Issuance -0.016*** -0.020*** -0.017*** -0.012***
[0.005] [0.007] [0.002] [0.002]

Ln(Area Issuance) 0.005** 0.004 0.001 0.001
[0.003] [0.004] [0.001] [0.001]

AA 0.041** 0.011***
[0.018] [0.004]

A 0.055*** 0.014***
[0.019] [0.004]

BBB or lower 0.088*** 0.015**
[0.029] [0.006]

Observations 134564 58220 58220 36445 134564 58220 58220 36445
Government Type FE Yes Yes Yes Yes Yes Yes Yes Yes
State × Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Government FE No No No No No No No No
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Table C.4: Determinants of loan reliance: general governments. This table presents the relation
between measures of governments’ reliance on the bank loan market and financial characteristics. We use two
such measures—an indicator for whether government i has bank loans in year t, Loansit, and, conditional
on having loans, total bank loan commitments as a share of total outstanding debt, Loan Shareit. We limit
the sample to all general governments in the Census of Government Finances that are surveyed every year
between 2012 and 2020. The independent variables are defined in the Internet Appendix. The standard
errors are double clustered at the state-year and county level.

Dependent variable: Loans Loan Share

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

Ln(1+Tot Revenue) 0.005 0.007 0.008 -0.004 -0.002 -0.002
[0.006] [0.008] [0.008] [0.003] [0.003] [0.003]

Tot Expenditures 0.003 0.006 0.007 -0.007*** -0.007** -0.007**
[0.008] [0.011] [0.011] [0.003] [0.003] [0.003]

Tot IG Revenue 0.060* 0.041 0.040 0.018* 0.008 0.007
[0.032] [0.042] [0.041] [0.011] [0.012] [0.012]

Tot Taxes 0.002 0.014 0.016 0.015 0.024 0.025
[0.035] [0.047] [0.047] [0.013] [0.016] [0.016]

PCPI 1.375 1.068 1.098 0.118 -0.238 -0.240
[1.049] [1.346] [1.347] [0.411] [0.523] [0.525]

Leverage 0.002 0.000 0.000 -0.016*** -0.014*** -0.014***
[0.005] [0.006] [0.006] [0.003] [0.003] [0.003]

Interest Expense -0.058 -0.016 -0.027 0.449*** 0.658*** 0.659***
[0.080] [0.130] [0.130] [0.065] [0.093] [0.093]

Inst Reliance -0.006 -0.007*
[0.012] [0.004]

Bank Qualified 0.022** -0.003
[0.010] [0.003]

Exempt Issuance -0.005 0.012**
[0.018] [0.006]

Bond Issuance -0.019*** -0.005***
[0.006] [0.002]

Ln(Area Issuance) 0.004 -0.000
[0.003] [0.001]

Observations 29,188 20,273 20,273 29,188 20,273 20,273
Government Type FE Yes Yes Yes Yes Yes Yes
State × Year FE Yes Yes Yes Yes Yes Yes
Government FE Yes Yes Yes Yes Yes Yes
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Table C.5: Determinants of loan reliance: school and special districts. This table presents the
relation between measures of governments’ reliance on the bank loan market and financial characteristics.
We use two such measures—an indicator for whether government i has bank loans in year t, Loansit, and,
conditional on having loans, total bank loan commitments as a share of total outstanding debt, Loan Shareit.
We limit the sample to all school and special district governments in the Census of Government Finances
that are surveyed every year between 2012 and 2020. The independent variables are defined in the Internet
Appendix. The standard errors are double clustered at the state-year and county level.

Dependent variable: Loans Loan Share

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

Ln(1+Tot Revenue) 0.013*** 0.021** 0.021** -0.011*** -0.014*** -0.014***
[0.004] [0.010] [0.010] [0.002] [0.005] [0.005]

Tot Expenditures 0.018*** 0.036*** 0.036*** 0.001 0.003 0.003
[0.005] [0.010] [0.010] [0.002] [0.004] [0.003]

Tot IG Revenue -0.013 -0.076 -0.076 -0.013* -0.042 -0.043
[0.016] [0.051] [0.051] [0.007] [0.027] [0.027]

Tot Taxes -0.002 -0.014 -0.016 -0.013 -0.041 -0.043
[0.021] [0.057] [0.057] [0.010] [0.027] [0.027]

PCPI 0.989 0.576 0.565 0.235 -0.196 -0.209
[0.725] [1.693] [1.697] [0.240] [0.424] [0.426]

Leverage -0.003 -0.003 -0.002 -0.011*** -0.014*** -0.014***
[0.002] [0.004] [0.004] [0.001] [0.002] [0.002]

Interest Expense -0.128*** -0.234*** -0.247*** 0.085*** 0.140** 0.129**
[0.036] [0.083] [0.084] [0.026] [0.058] [0.058]

Inst Reliance -0.005 -0.009***
[0.009] [0.003]

Bank Qualified 0.000 0.006**
[0.008] [0.002]

Exempt Issuance -0.001 0.002
[0.014] [0.004]

Bond Issuance -0.010*** -0.005***
[0.003] [0.001]

Ln(Area Issuance) 0.001 0.001*
[0.002] [0.001]

Observations 105,118 37,539 37,539 105,118 37,539 37,539
Government Type FE Yes Yes Yes Yes Yes Yes
State × Year FE Yes Yes Yes Yes Yes Yes
Government FE Yes Yes Yes Yes Yes Yes
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Table C.6: Determinants of loan reliance: the role of underwriters and financial advisers. This
table presents the relation between measures of governments’ reliance on the bank loan market and financial
characteristics. We use two such measures—an indicator for whether government i has bank loans in year t,
Loansit, and, conditional on having loans, total bank loan commitments as a share of total outstanding debt,
Loan Shareit. We limit the sample to all school and special district governments in the Census of Government
Finances that are surveyed every year between 2012 and 2020. The specifications in columns (2) and (4)
include financial adviser and underwriter fixed effects. The independent variables are defined in the Internet
Appendix. The standard errors are double clustered at the state-year and county level.

Dependent variable: Loans Loan Share

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

Ln(1+Tot Revenue) 0.099*** 0.098*** 0.002 0.004***
[0.004] [0.004] [0.001] [0.001]

Tot Expenditures 0.024* 0.027** 0.000 0.002
[0.012] [0.012] [0.003] [0.003]

Tot IG Revenue 0.145*** 0.169*** 0.019** 0.028***
[0.029] [0.029] [0.009] [0.009]

Tot Taxes 0.197*** 0.201*** 0.032*** 0.035***
[0.031] [0.030] [0.009] [0.008]

PCPI -0.156 0.145 0.035 -0.021
[0.462] [0.415] [0.200] [0.143]

Leverage 0.005 0.005 -0.014*** -0.014***
[0.004] [0.004] [0.002] [0.001]

Interest Expense -0.201* -0.169 0.238*** 0.242***
[0.104] [0.105] [0.057] [0.057]

Inst Reliance -0.028*** -0.039*** -0.019*** -0.021***
[0.010] [0.010] [0.004] [0.004]

Bank Qualified -0.013 -0.000 0.007** 0.010***
[0.009] [0.009] [0.003] [0.003]

Exempt Issuance 0.010 0.006 0.005 0.003
[0.014] [0.014] [0.006] [0.006]

Bond Issuance -0.016*** -0.020*** -0.017*** -0.014***
[0.005] [0.005] [0.002] [0.002]

Ln(Area Issuance) 0.005** 0.002 0.001 0.001
[0.003] [0.002] [0.001] [0.001]

Observations 58220 57887 58220 57887
R2 0.252 0.315 0.094 0.175
Adjusted R2 0.246 0.296 0.087 0.151
Government Type FE Yes Yes Yes Yes
State × Year FE Yes Yes Yes Yes
Financial Adviser FE No Yes No Yes
Underwriter FE No Yes No Yes
Government FE No No No No
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D Similarity between bank loans and bonds

We also examine the similarity of loan and bond financing amounts across banks’ internal risk rating

categories. Panel A of Table D.1 confirms the low general co-movement between loan amounts

and bond issuance, which does not appear to vary significantly across ratings. This suggests that,

conditional on obtaining a bank loan, credit risk is not a major determinant of the similarity between

loans and bonds. Once again, bank-qualified municipal bond amounts are highly correlated with

term loan commitment amounts across the entire credit rating distribution. Similar to Table 6,

Panel B shows significant resemblance in contract maturity between bonds and loans, albeit loans

tend to be shorter-term.

We also explore the importance of bond call features in the loan–bond maturity comparison.

We assume that each municipal bond will be called by the issuer at the earliest call date so that the

maturity date of callable bonds is the earliest call date. Table D.2 shows that loan maturities are

now substantially longer than bond maturities by about 6-30% even within the full sample of loans

and bonds. Further comparisons with GO or qualified bonds amplifies these differences. In the

absence of renegotiation, bank loans may provide a longer-term financing alternative to municipal

bonds. However, renegotiation in our sample is frequent and likely to reverse these associations.

The total amount of loans at the relationship level may be more closely comparable to municipal

bonds as some borrowers have multiple loans with the same bank in a quarter. Different loans

in a bank-borrower-quarter are thereby akin to the individual series in a bond offering. Loan

renegotiation may also change multiple loans in a bank-borrower-quarter, rendering loan-level

analysis less appropriate. Tables D.3 and D.4 present loan-bond similarity after collapsing the initial

loan-quarter data to the borrower-bank-quarter level.

Table D.3 shows bond–loan amount similarities at the bank-borrower relationship level that are

comparable to those at the loan level. For example, a dollar in bond issuance translates to 13–37

cents in loan financing. In line with the loan-level results, loan-bond similarity does not vary with

credit risk and increases substantially to 57–84% only after we condition on previous bank-qualified

bond issues. Table D.4 also shows a loan-bond maturity similarity of 80-90% before conditioning on

previous bank-qualified bonds, which is comparable to the estimates in our baseline specifications.

Requiring prior bank-qualified bonds results in nearly identical loan and bond maturities.
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Table D.1: Similarity between bank loans and bonds: government risk. This table presents the
correlation between bonds and loans in terms of debt issuance amount and maturity across local government
risk. We measure government risk using lenders’ internal risk ratings converted to a 10-grade S&P scale. The
credit rating categories represent the most conservative bank internal rating assigned to a given government-
quarter by its lenders. These rating are lagged one quarter. GO Bonds and Qualified loans indicators take
the value of one whenever the most recent municipal bond issue of a given government is in the form of
general obligation bonds or bank-qualified bank loans. Term Loans, Credit Lines, and Qualified Loans take
the value of one whenever a given bank loan is a term loan, credit line, or a qualified bank loan. We limit the
sample to originations or renegotiations—loan-quarter observations with any changes in loan commitments,
maturities, interest rates, security, and guarantee provisions. Originations are any observations with new loan
IDs or where the origination quarter is the same as the observation quarter. Standard errors are clustered at
the state level.

Panel A: Similarity in Issuance Amount

Dependent variable: Committed Amount
(1) (2) (3) (4) (5) (6) (7)

Rating=AAA × Issuance Amt 0.137*** 0.122*** 0.154*** 0.644*** 0.656*** 0.673*** 0.437***
[0.021] [0.029] [0.036] [0.101] [0.190] [0.074] [0.035]

Rating=AA × Issuance Amt 0.067*** 0.081*** 0.071*** 0.435*** 0.434*** 0.438*** 0.330***
[0.019] [0.011] [0.007] [0.052] [0.060] [0.105] [0.044]

Rating=A × Issuance Amt 0.084*** 0.085*** 0.067*** 0.443*** 0.526*** 0.300*** 0.372***
[0.017] [0.019] [0.019] [0.053] [0.030] [0.104] [0.027]

Rating=BBB × Issuance Amt 0.052*** 0.073*** 0.049*** 0.480*** 0.495*** 0.425*** 0.349***
[0.017] [0.019] [0.015] [0.047] [0.033] [0.136] [0.042]

Rating=BB × Issuance Amt 0.081*** 0.079*** 0.099*** 0.485*** 0.541*** 0.448*** 0.388***
[0.008] [0.005] [0.011] [0.038] [0.053] [0.061] [0.018]

Rating≤B × Issuance Amt 0.089*** 0.069*** 0.051*** 0.544*** 0.500*** 0.660 0.427***
[0.025] [0.009] [0.014] [0.129] [0.059] [0.417] [0.043]

Observations 57597 30605 19357 15255 10917 3293 8768
Adjusted R2 0.182 0.198 0.167 0.248 0.302 0.167 0.473

Panel B: Similarity in Maturity

Dependent variable: Loan Maturity
(1) (2) (3) (4) (5) (6) (7)

Rating=AAA × Bond Maturity 0.632*** 0.662*** 0.722*** 0.814*** 0.825*** 0.774*** 0.795***
[0.036] [0.037] [0.055] [0.078] [0.054] [0.144] [0.102]

Rating=AA × Bond Maturity 0.726*** 0.869*** 0.938*** 1.101*** 1.069*** 1.220*** 1.027***
[0.043] [0.057] [0.041] [0.075] [0.102] [0.231] [0.074]

Rating=A × Bond Maturity 0.674*** 0.786*** 0.862*** 0.941*** 0.968*** 0.797*** 0.935***
[0.020] [0.042] [0.056] [0.048] [0.053] [0.096] [0.042]

Rating=BBB × Bond Maturity 0.664*** 0.778*** 0.869*** 0.872*** 0.953*** 0.566*** 0.864***
[0.029] [0.056] [0.056] [0.063] [0.050] [0.115] [0.070]

Rating=BB × Bond Maturity 0.629*** 0.702*** 0.838*** 0.807*** 0.892*** 0.526*** 0.829***
[0.038] [0.042] [0.037] [0.046] [0.034] [0.073] [0.039]

Rating≤B × Bond Maturity 0.539*** 0.587*** 0.752*** 0.872*** 0.946*** 0.608*** 0.934***
[0.034] [0.047] [0.060] [0.055] [0.053] [0.161] [0.056]

Observations 55308 29586 19345 15029 10916 3117 8765
Adjusted R2 0.600 0.592 0.652 0.642 0.684 0.507 0.658

GO Bonds – X X – – – –
Term Loans – – X – X – –
Qualified Bonds – – – X X X X
Credit Lines – – – – – X –
Qualified Loans – – – – – – X68



Table D.2: Maturity similarity between bank loans and bonds: bond call features. This table
presents the correlation between bonds and loans in terms of debt maturity across local government size and
risk categories. We define bond maturity as the difference between the earlier of the bond’s maturity or the
first bond call date and the bond’s issuance date. We construct government size quintiles annually based on
all governments in the Census of Government Finances that have at least some outstanding debt or have
municipal bond market access. The size quintiles are lagged by one year. We measure government risk using
lenders’ internal risk ratings converted to a 10-grade S&P scale. The credit rating categories represent the
most conservative bank internal rating assigned to a given government-quarter by its lenders as of the previous
quarter. GO Bonds and Qualified loans indicators take the value of one whenever the most recent municipal
bond issue of a given government is in the form of general obligation bonds or bank-qualified bank loans.
Term Loans, Credit Lines, and Qualified Loans take the value of one whenever a given bank loan is a term
loan, credit line, or a qualified bank loan. We limit the sample to originations or renegotiations—loan-quarter
observations with any changes in loan commitments, maturities, interest rates, security, and guarantee
provisions. Originations are any observations with new loan IDs or where the origination quarter is the same
as the observation quarter. Standard errors are clustered at the state level.

Panel A: Similarity in Maturity

Dependent variable: Loan Maturity
(1) (2) (3) (4) (5) (6) (7)

Quintile=1 × Bond Maturity 1.302*** 1.347*** 1.370*** 1.516*** 1.519*** 1.317*** 1.494***
[0.072] [0.118] [0.117] [0.068] [0.073] [0.161] [0.075]

Quintile=2 × Bond Maturity 1.236*** 1.356*** 1.421*** 1.433*** 1.511*** 0.924*** 1.438***
[0.106] [0.105] [0.104] [0.117] [0.110] [0.154] [0.101]

Quintile=3 × Bond Maturity 1.123*** 1.296*** 1.385*** 1.365*** 1.455*** 0.887*** 1.327***
[0.108] [0.124] [0.113] [0.098] [0.087] [0.160] [0.111]

Quintile=4 × Bond Maturity 1.190*** 1.249*** 1.316*** 1.437*** 1.474*** 1.256*** 1.386***
[0.058] [0.081] [0.080] [0.094] [0.079] [0.289] [0.117]

Quintile=5 × Bond Maturity 1.057*** 1.137*** 1.294*** 1.400*** 1.446*** 1.279*** 1.282***
[0.036] [0.051] [0.043] [0.090] [0.111] [0.163] [0.096]

Observations 61,234 33,837 21,735 18,266 12,882 3,481 10,447
Adjusted R2 0.635 0.636 0.690 0.681 0.722 0.508 0.692

Panel B: Similarity in Maturity

Dependent variable: Loan Maturity
(1) (2) (3) (4) (5) (6) (7)

Rating=AAA × Bond Maturity 1.004*** 1.031*** 1.130*** 1.152*** 1.190*** 1.053*** 1.103***
[0.060] [0.077] [0.067] [0.139] [0.096] [0.251] [0.165]

Rating=AA × Bond Maturity 1.202*** 1.363*** 1.482*** 1.625*** 1.614*** 1.643*** 1.519***
[0.067] [0.086] [0.062] [0.122] [0.148] [0.325] [0.135]

Rating=A × Bond Maturity 1.124*** 1.253*** 1.355*** 1.507*** 1.530*** 1.363*** 1.460***
[0.036] [0.045] [0.058] [0.067] [0.075] [0.137] [0.053]

Rating=BBB × Bond Maturity 1.125*** 1.215*** 1.341*** 1.376*** 1.530*** 0.822*** 1.378***
[0.051] [0.084] [0.074] [0.124] [0.084] [0.212] [0.162]

Rating=BB × Bond Maturity 1.069*** 1.148*** 1.303*** 1.327*** 1.406*** 0.991*** 1.344***
[0.051] [0.047] [0.062] [0.059] [0.064] [0.112] [0.074]

Rating≤B × Bond Maturity 0.914*** 0.913*** 1.214*** 1.396*** 1.500*** 1.105*** 1.514***
[0.062] [0.094] [0.100] [0.122] [0.190] [0.253] [0.179]

Observations 55308 29586 19343 15029 10916 3117 8713
Adjusted R2 0.639 0.642 0.700 0.691 0.735 0.536 0.701

GO Bonds – X X – – – –
Term Loans – – X – X – –
Qualified Bonds – – – X X X X
Credit Lines – – – – – X –
Qualified Loans – – – – – – X
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Table D.3: Issuance amount similarity between bank loans and bonds: bank relationship level.
This table presents the correlation between loan commitment amount and the amount of the most recent
municipal bonds issuance across local government size or credit risk. We construct the size quintiles in
Panel A annually based on all governments in the Census of Government Finances that have at least some
outstanding debt or have municipal bond market access. The credit rating categories represent the most
conservative bank internal rating assigned to a given government-quarter in a 10-grade S&P scale. The size
quintiles and credit ratings are lagged one year and one quarter, respectively. GO Bonds and Qualified loans
indicators take the value of one whenever the most recent municipal bond issue of a given government is in
the form of general obligation bonds or bank-qualified bank loans. Term Loans, Credit Lines, and Qualified
Loans take the value of one whenever a given bank loan is a term loan, credit line, or a qualified bank loan.
We collapse the loan-quarter panel (originations, renegotiations, and loan-quarters with no associated changes
in loan terms) to the bank-borrower-quarter level to capture all loans in a given bank-borrower relationship.
Originations are any observations with new loan IDs or where the origination quarter is the same as the
observation quarter, while renegotiations are loan-quarter observations with any changes in loan commitments,
maturities, interest rates, security, and guarantee provisions. Standard errors are clustered at the state level.

Panel A: Government Size

Dependent variable: Committed Amount
(1) (2) (3) (4) (5) (6)

Quintile=1 × Issuance Amt 0.125 0.092 0.736*** 0.206** 0.113 0.629***
[0.095] [0.061] [0.146] [0.097] [0.094] [0.045]

Quintile=2 × Issuance Amt 0.372*** 0.278*** 0.823*** 0.297*** 0.394*** 0.575***
[0.065] [0.030] [0.198] [0.093] [0.061] [0.022]

Quintile=3 × Issuance Amt 0.154*** 0.163*** 0.121*** 0.242*** 0.138*** 0.588***
[0.026] [0.028] [0.029] [0.038] [0.024] [0.019]

Quintile=4 × Issuance Amt 0.168*** 0.155*** 0.258*** 0.179*** 0.164*** 0.567***
[0.026] [0.024] [0.047] [0.029] [0.026] [0.038]

Quintile=5 × Issuance Amt 0.136*** 0.064*** 0.186*** 0.125*** 0.152*** 0.842***
[0.034] [0.015] [0.046] [0.033] [0.037] [0.127]

Observations 179466 143124 36342 67668 111798 60958
Adjusted R2 0.209 0.111 0.283 0.205 0.216 0.289

Panel B: Credit Risk

Dependent variable: Committed Amount
(1) (2) (3) (4) (5) (6)

Rating=AAA × Issuance Amt 0.178*** 0.104*** 0.245*** 0.110*** 0.298*** 0.639***
[0.024] [0.030] [0.044] [0.027] [0.047] [0.050]

Rating=AA × Issuance Amt 0.137*** 0.078*** 0.208*** 0.147*** 0.125*** 0.616***
[0.028] [0.021] [0.035] [0.024] [0.043] [0.044]

Rating=A × Issuance Amt 0.156*** 0.084*** 0.210*** 0.119*** 0.207*** 0.664***
[0.033] [0.024] [0.048] [0.022] [0.046] [0.037]

Rating=BBB × Issuance Amt 0.095*** 0.050*** 0.133** 0.085** 0.107*** 0.649***
[0.035] [0.015] [0.058] [0.035] [0.033] [0.052]

Rating=BB × Issuance Amt 0.199*** 0.087*** 0.242*** 0.197*** 0.202*** 0.579***
[0.038] [0.028] [0.025] [0.031] [0.054] [0.038]

Rating≤B × Issuance Amt 0.153*** 0.037*** 0.197*** 0.134*** 0.237*** 0.627***
[0.016] [0.010] [0.030] [0.012] [0.038] [0.082]

Observations 171872 136810 35062 63922 107950 57153
Adjusted R2 0.225 0.112 0.298 0.228 0.237 0.283

No Credit Lines – X – – – –
Credit Lines – – X – – –
No Exempt Loans – – – X – –
Exempt Loans – – – – X –
Qualified Bonds – – – – – X70



Table D.4: Maturity similarity between bank loans and bonds: bank relationship level. This
table presents the correlation between loan maturity and that of the most recent municipal bonds issuance
across local government size or credit risk. We construct the size quintiles in Panel A annually based on
all governments in the Census of Government Finances that have at least some outstanding debt or have
municipal bond market access. The credit rating categories represent the most conservative bank internal
rating assigned to a given government-quarter in a 10-grade S&P scale. The size quintiles and credit ratings
are lagged one year and one quarter, respectively. GO Bonds and Qualified loans indicators take the value
of one whenever the most recent municipal bond issue of a given government is in the form of general
obligation bonds or bank-qualified bank loans. Term Loans, Credit Lines, and Qualified Loans take the value
of one whenever a given bank loan is a term loan, credit line, or a qualified bank loan. We collapse the
loan-quarter panel (originations, renegotiations, and loan-quarters with no associated changes in loan terms)
to the bank-borrower-quarter level to capture all loans in a given bank-borrower relationship. Originations are
any observations with new loan IDs or where the origination quarter is the same as the observation quarter,
while renegotiations are loan-quarter observations with any changes in loan commitments, maturities, interest
rates, security, and guarantee provisions. Standard errors are clustered at the state level.

Panel A: Government Size

Dependent variable: Loan Maturity
(1) (2) (3) (4) (5) (6)

Quintile=1 × Bond Maturity 0.772*** 0.814*** 0.522*** 0.804*** 0.763*** 0.846***
[0.057] [0.038] [0.089] [0.090] [0.049] [0.040]

Quintile=2 × Bond Maturity 0.895*** 0.930*** 0.614*** 0.935*** 0.879*** 1.007***
[0.048] [0.044] [0.104] [0.079] [0.042] [0.064]

Quintile=3 × Bond Maturity 0.818*** 0.864*** 0.510*** 0.877*** 0.798*** 0.986***
[0.053] [0.046] [0.078] [0.070] [0.050] [0.052]

Quintile=4 × Bond Maturity 0.788*** 0.817*** 0.602*** 0.780*** 0.793*** 0.957***
[0.028] [0.029] [0.046] [0.041] [0.027] [0.055]

Quintile=5 × Bond Maturity 0.673*** 0.730*** 0.521*** 0.635*** 0.697*** 0.994***
[0.021] [0.027] [0.020] [0.022] [0.022] [0.057]

Observations 166904 138830 28074 55907 110997 59388
Adjusted R2 0.630 0.656 0.523 0.580 0.657 0.675

Panel B: Credit Risk

Dependent variable: Loan Maturity
(1) (2) (3) (4) (5) (6)

Rating=AAA × Bond Maturity 0.666*** 0.727*** 0.531*** 0.654*** 0.671*** 0.809***
[0.037] [0.040] [0.050] [0.063] [0.039] [0.078]

Rating=AA × Bond Maturity 0.796*** 0.857*** 0.575*** 0.794*** 0.799*** 1.138***
[0.046] [0.041] [0.063] [0.063] [0.037] [0.062]

Rating=A × Bond Maturity 0.749*** 0.799*** 0.552*** 0.729*** 0.757*** 0.988***
[0.025] [0.028] [0.019] [0.036] [0.024] [0.040]

Rating=BBB × Bond Maturity 0.750*** 0.794*** 0.547*** 0.706*** 0.767*** 0.959***
[0.029] [0.033] [0.028] [0.033] [0.030] [0.038]

Rating=BB × Bond Maturity 0.744*** 0.804*** 0.481*** 0.717*** 0.757*** 0.896***
[0.025] [0.025] [0.049] [0.029] [0.031] [0.044]

Rating≤B × Bond Maturity 0.623*** 0.708*** 0.402*** 0.539*** 0.676*** 0.904***
[0.030] [0.033] [0.048] [0.059] [0.027] [0.058]

Observations 159822 132764 27058 52623 107199 55694
Adjusted R2 0.629 0.657 0.526 0.576 0.656 0.684

No Credit Lines – X – – – –
Credit Lines – – X – – –
No Exempt Loans – – – X – –
Exempt Loans – – – – X –
Qualified Bonds – – – – – X
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E Bank loan renegotiation

In Tables E.1 and E.2, we also estimate Equation 3 within the subsets of general and special-

purpose governments, respectively. The estimates indicate similar associations between renegotiation

outcomes and rating changes within these subsets to those in Table 8 in the main text. Moreover,

the sensitivity of renegotiation outcomes to rating changes is higher for districts, which is consistent

with higher levels of financial constraints among districts than among general governments. For

example, internal rating upgrades of general governments translate to 2 pp increase and 6 pp

decrease in the probability of amount-increasing and amount-decreasing renegotiation outcomes,

respectively. The analogous estimates for special districts are a 4 percentage point increase and a 7

percentage point decrease in renegotiation probability. Districts also exhibit roughly 50% higher

sensitivity of renegotiation to internal rating downgrades.

The associations between renegotiation outcomes and government financials in Tables E.1 and

E.2 are overall similar to those in Table 8 with two notable exceptions. Combing the results in Tables

E.1 and E.2 shows that the positive relation between amount-decreasing renegotiation and non-

investment grade ratings is driven by districts, while the negative relation between rate-increasing

outcomes and non-investment grade ratings—by general governments. Additionally, amount-

increasing renegotiation and interest expense are negatively correlated among general governments,

but positively correlated among districts. These results suggest that upon renegotiation banks are

less likely to increase loan rates of low-credit quality general governments, but also less likely to

increase loan amounts of these entities relative to higher credit quality borrowers. Within the subset

of districts, banks are more likely to cut loan commitments of low-quality borrowers in some cases,

but less likely to do so when districts face high borrowing costs.

Tables E.3 and E.4 examine whether the associations between renegotiation outcomes and

government fundamentals differ between credit lines and term loans. Most term loans are amortizing,

making it more difficult to renegotiate loan amounts. In addition, term loans may attract governments

that value the similarity of some term loans to municipal bonds and, thereby, prefer to renegotiate

less. Consistent with these ideas, we find significantly lower sensitivity of renegotiation outcomes to

changes in internal risk ratings for term loans than for credit lines. For example, among credit lines,

borrower upgrades and downgrades translate to 3.3 pp and 2.3 pp higher probabilities of amount-
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increasing renegotiation, respectively. The analogous estimates within the subset of term loans are

only 1.4 pp and 1.1 pp. Renegotiation of credit line interest rates is also strongly responsive to internal

rating changes, while renegotiation of term loan rates is fairly unresponsive to changes in ratings.

Finally, borrower interest expense is negatively correlated with amount-increasing renegotiation

within the subset of credit lines, but is uncorrelated with amount-increasing renegotiation among

term loans. High interest expense also translates to amount-decreasing renegotiations for term loans,

likely due to repayments.

73



Table E.1: Loan renegotiation and credit quality: general governments. This table presents
marginal effects estimates of the multinomial logit specification in Equation 3 relating governments’ loan
renegotiation outcomes to balance sheet characteristics and changes in credit risk. We study six mutually
exclusive outcomes: 1) loan amount increases and interest rate does not increase, 2) loan amount does not
decrease and interest rate decreases, 3) loan amount decreases and interest rate does not decrease, 4) loan
amount does not increase and interest rate increases, 5) loan amount increases and interest rate increases,
and 6) loan amount decreases and interest rate decreases. The base case in the estimation comprises all
loan-quarters that are not renegotiated. The sample is limited to general purpose governments: counties,
cities, and townships. Downgrades and Upgrades denote improvements and declines of one or more notches
in a government’s most conservative credit rating across all of its lenders as of the previous quarter. All
specifications include a non-investment grade rating indicator and financial characteristics lagged one quarter.
The financial variables for observations from 2013 to 2017 come from the 2012 Census, while the variables for
observations since 2018 come from the 2017 Census. Standard errors are computed using the delta method.

Renegotiation outcomes: (1) (2) (3) (4) (5) (6)
Amount ↑ Yes – – No Yes –
Amount ↓ – No Yes – – Yes
Interest rate ↑ No – – Yes Yes –
Interest rate ↓ – Yes No – – Yes
Renegotiation outcomes: (1) (2) (3) (4) (5) (6)

Upgrade 0.022*** 0.001 -0.058*** 0.000 0.001 -0.002*
[0.003] [0.001] [0.005] [0.001] [0.001] [0.001]

Downgrade 0.020*** -0.000 -0.002 -0.000 0.001 0.001
[0.004] [0.001] [0.005] [0.001] [0.001] [0.001]

nonIG -0.017*** -0.001 0.005 -0.012*** -0.003*** -0.003***
[0.003] [0.000] [0.004] [0.001] [0.001] [0.001]

Ln(1+Tot Revenue) 0.023*** 0.001*** -0.015*** 0.005*** 0.001*** 0.001***
[0.000] [0.000] [0.001] [0.000] [0.000] [0.000]

Tot Expenditures 0.019*** -0.001 0.047*** -0.010*** 0.001 -0.003**
[0.006] [0.001] [0.008] [0.002] [0.001] [0.001]

Tot IG Revenue 0.031*** -0.001 0.002 -0.010*** -0.003** -0.000
[0.005] [0.001] [0.007] [0.002] [0.001] [0.001]

Tot Taxes 0.088*** 0.001 -0.028*** 0.000 -0.005*** -0.000
[0.005] [0.001] [0.007] [0.002] [0.001] [0.001]

Leverage -0.006*** 0.000* -0.003** -0.001*** 0.001*** -0.001***
[0.001] [0.000] [0.001] [0.000] [0.000] [0.000]

Interest Expense -0.426*** 0.010 -0.040 -0.005 0.029*** -0.015*
[0.042] [0.007] [0.057] [0.016] [0.008] [0.008]

Observations 168916 168916 168916 168916 168916 168916
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Table E.2: Loan renegotiation and credit quality: special districts. This table presents marginal
effects estimates of the multinomial logit specification in Equation 3 relating governments’ loan renegotiation
outcomes to balance sheet characteristics and changes in credit risk. We study six mutually exclusive
outcomes: 1) loan amount increases and interest rate does not increase, 2) loan amount does not decrease
and interest rate decreases, 3) loan amount decreases and interest rate does not decrease, 4) loan amount
does not increase and interest rate increases, 5) loan amount increases and interest rate increases, and 6) loan
amount decreases and interest rate decreases. The base case in the estimation comprises all loan-quarters
that are not renegotiated. The sample is limited to special purpose governments: school and special districts.
Downgrades and Upgrades denote improvements and declines of one or more notches in a government’s
most conservative credit rating across all of its lenders as of the previous quarter. All specifications include a
non-investment grade rating indicator and financial characteristics lagged one quarter. The financial variables
for observations from 2013 to 2017 come from the 2012 Census, while the variables for observations since
2018 come from the 2017 Census. Standard errors are computed using the delta method.

Renegotiation outcomes: (1) (2) (3) (4) (5) (6)
Amount ↑ Yes – – No Yes –
Amount ↓ – No Yes – – Yes
Interest rate ↑ No – – Yes Yes –
Interest rate ↓ – Yes No – – Yes
Renegotiation outcomes: (1) (2) (3) (4) (5) (6)

Upgrade 0.038*** 0.001** -0.069*** -0.001 0.002*** -0.000
[0.004] [0.001] [0.006] [0.001] [0.001] [0.001]

Downgrade 0.033*** 0.000 0.005 -0.001 0.000 -0.000
[0.006] [0.001] [0.007] [0.001] [0.001] [0.001]

nonIG -0.065*** -0.000 0.015*** -0.001 0.000 0.000
[0.004] [0.001] [0.004] [0.001] [0.001] [0.001]

Ln(1+Tot Revenue) 0.003*** 0.001*** -0.022*** 0.002*** 0.001*** 0.001***
[0.001] [0.000] [0.001] [0.000] [0.000] [0.000]

Tot Expenditures -0.023*** -0.000 0.026*** 0.004** -0.001 0.007***
[0.009] [0.001] [0.009] [0.002] [0.002] [0.001]

Tot IG Revenue 0.119*** -0.001* -0.121*** -0.006*** 0.002 -0.003***
[0.007] [0.001] [0.006] [0.001] [0.001] [0.001]

Tot Taxes 0.245*** 0.001* -0.104*** -0.005*** 0.005*** -0.000
[0.007] [0.001] [0.006] [0.001] [0.001] [0.001]

Leverage -0.031*** 0.000*** -0.017*** -0.000 -0.001*** -0.000
[0.001] [0.000] [0.001] [0.000] [0.000] [0.000]

Interest Expense 0.549*** 0.021*** 0.465*** 0.034*** 0.018** 0.017**
[0.055] [0.007] [0.070] [0.011] [0.008] [0.007]

Observations 96,324 96,324 96,324 96,324 96,324 96,324
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Table E.3: Loan renegotiation and credit quality: credit lines. This table presents marginal effects
estimates of the multinomial logit specification in Equation 3 relating governments’ loan renegotiation
outcomes to balance sheet characteristics and changes in credit risk. We study six mutually exclusive
outcomes: 1) loan amount increases and interest rate does not increase, 2) loan amount does not decrease and
interest rate decreases, 3) loan amount decreases and interest rate does not decrease, 4) loan amount does not
increase and interest rate increases, 5) loan amount increases and interest rate increases, and 6) loan amount
decreases and interest rate decreases. The base case in the estimation comprises all loan-quarters that are
not renegotiated. The sample is limited to credit lines. Downgrades and Upgrades denote improvements
and declines of one or more notches in a government’s most conservative credit rating across all of its lenders
as of the previous quarter. All specifications include a non-investment grade rating indicator and financial
characteristics lagged one quarter. The financial variables for observations from 2013 to 2017 come from the
2012 Census, while the variables for observations since 2018 come from the 2017 Census. Standard errors are
computed using the delta method.

Renegotiation outcomes: (1) (2) (3) (4) (5) (6)
Amount ↑ Yes – – No Yes –
Amount ↓ – No Yes – – Yes
Interest rate ↑ No – – Yes Yes –
Interest rate ↓ – Yes No – – Yes
Renegotiation outcomes: (1) (2) (3) (4) (5) (6)

Upgrade 0.033*** 0.002*** -0.059*** -0.004* 0.001 -0.002
[0.004] [0.001] [0.008] [0.002] [0.001] [0.001]

Downgrade 0.023*** 0.000 -0.026*** 0.001 0.000 0.001
[0.006] [0.001] [0.010] [0.002] [0.001] [0.001]

nonIG 0.003 0.000 0.012** -0.005*** 0.001 -0.002*
[0.004] [0.001] [0.006] [0.002] [0.000] [0.001]

Ln(1+Tot Revenue) -0.002*** 0.000 -0.025*** 0.002*** 0.000 0.001***
[0.001] [0.000] [0.001] [0.000] [0.000] [0.000]

Tot Expenditures 0.010 -0.004* 0.022* -0.004 0.001 0.005***
[0.008] [0.002] [0.012] [0.003] [0.001] [0.001]

Tot IG Revenue 0.161*** -0.002 -0.087*** -0.009*** 0.000 -0.005***
[0.007] [0.002] [0.009] [0.003] [0.001] [0.001]

Tot Taxes 0.223*** 0.003** 0.075*** 0.003 0.001 -0.001
[0.009] [0.001] [0.009] [0.002] [0.001] [0.001]

Leverage -0.007*** -0.000 -0.004** -0.002*** 0.000 -0.000
[0.001] [0.000] [0.002] [0.001] [0.000] [0.000]

Interest Expense -0.164*** 0.003 0.101 -0.022 -0.002 -0.001
[0.063] [0.012] [0.096] [0.023] [0.014] [0.014]

Observations 48,001 48,001 48,001 48,001 48,001 48,001
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Table E.4: Loan renegotiation and credit quality: term loans. This table presents marginal effects
estimates of the multinomial logit specification in Equation 3 relating governments’ loan renegotiation
outcomes to balance sheet characteristics and changes in credit risk. We study six mutually exclusive
outcomes: 1) loan amount increases and interest rate does not increase, 2) loan amount does not decrease and
interest rate decreases, 3) loan amount decreases and interest rate does not decrease, 4) loan amount does not
increase and interest rate increases, 5) loan amount increases and interest rate increases, and 6) loan amount
decreases and interest rate decreases. The base case in the estimation comprises all loan-quarters that are
not renegotiated. The sample is limited to credit lines. Downgrades and Upgrades denote improvements
and declines of one or more notches in a government’s most conservative credit rating across all of its lenders
as of the previous quarter. All specifications include a non-investment grade rating indicator and financial
characteristics lagged one quarter. The financial variables for observations from 2013 to 2017 come from the
2012 Census, while the variables for observations since 2018 come from the 2017 Census. Standard errors are
computed using the delta method.

Renegotiation outcomes: (1) (2) (3) (4) (5) (6)
Amount ↑ Yes – – No Yes –
Amount ↓ – No Yes – – Yes
Interest rate ↑ No – – Yes Yes –
Interest rate ↓ – Yes No – – Yes
Renegotiation outcomes: (1) (2) (3) (4) (5) (6)

Upgrade 0.014*** 0.000 -0.056*** 0.000 0.000 -0.001*
[0.003] [0.000] [0.005] [0.001] [0.001] [0.001]

Downgrade 0.011*** 0.000 0.007 -0.002* 0.000 0.000
[0.003] [0.001] [0.006] [0.001] [0.001] [0.001]

nonIG -0.023*** -0.001* 0.015*** -0.006*** -0.002*** -0.001**
[0.002] [0.000] [0.003] [0.001] [0.001] [0.001]

Ln(1+Tot Revenue) 0.017*** 0.001*** -0.005*** 0.006*** 0.001*** 0.001***
[0.000] [0.000] [0.001] [0.000] [0.000] [0.000]

Tot Expenditures -0.013*** -0.000 0.036*** -0.004* 0.002 0.001
[0.005] [0.001] [0.007] [0.002] [0.001] [0.001]

Tot IG Revenue 0.071*** 0.000 -0.118*** -0.013*** -0.002*** -0.000
[0.003] [0.000] [0.005] [0.001] [0.001] [0.001]

Tot Taxes 0.086*** 0.001** -0.095*** -0.007*** 0.001 0.001
[0.004] [0.001] [0.006] [0.001] [0.001] [0.001]

Leverage 0.002** 0.000*** -0.007*** -0.001** 0.000** -0.000
[0.001] [0.000] [0.001] [0.000] [0.000] [0.000]

Interest Expense -0.031 0.012** 0.159*** 0.036*** 0.011* 0.003
[0.033] [0.005] [0.054] [0.011] [0.006] [0.006]

Observations 170,500 170,500 170,500 170,500 170,500 170,500
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F Additional Figures and Tables

(a) Agency-rated

(b) Non-rated

Figure F.1: Bank Rating Distributions. This figure presents the distribution of governments’ internal
risk ratings assigned by their lenders in a common 10-grade S&P scale. Panel A presents the bank internal
risk rating distribution for municipalities that also have an agency rating, while panel B presents the bank
rating distribution for non-rated municipalities. Whenever municipal borrowers have loan commitments with
multiple banks in a given quarter, we take the most conservative rating across these banks. All ratings below
‘B’ are aggregated in one bucket in light of the few observations in these rating categories.
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Table F.1: Bank ratings and internal risk metrics. This table presents averages of banks’ internal
probability of default and loss given default estimates across across banks’ internal ratings (converted to a
10-grade S&P scale). The probability of default estimates reflect banks’ assessment of the borrower’s one-year
“through the cycle” default estimate in accordance with Basel II capital requirements.

Rating PD LGD N

AAA 0.00050 0.37621 11,114
AA 0.00060 0.29371 58,123
A 0.00139 0.31046 65,490
BBB 0.00218 0.28900 48,326
BB 0.00822 0.26046 13,821
B 0.03682 0.26983 1,701
CCC 0.15146 0.29460 290
CC 0.18111 0.42556 41
C/D 0.90348 0.36198 49

80



Table F.2: Characteristics of Leases. This table presents summary statistics (means) for key charac-
teristics of bank-originated leases to state, county, city, and special district governments. Committed and
drawn amounts are expressed in millions of US dollars, while remaining and original contract maturities are
expressed in quarters. All other variables in this table are defined as in Appendix B.

Counties Cities Sch Dist Sp Dist

Major Loan Terms
Fraction of all loans 0.167 0.113 0.161 0.091
Committed Amount 4.852 4.244 3.619 4.282
Interest Rate 0.027 0.028 0.030 0.030
Remaining Maturity 26.067 29.538 30.767 28.923
Original Maturity 36.816 40.458 42.070 37.964
N 9,595 15,810 14,631 2,534
Collateral and Contractual Provisions
Secured 0.993 0.986 0.989 0.985
Senior Secured 0.990 0.986 0.986 0.983
Guaranteed 0.007 0.012 0.002 0.056
Fixed Rate 0.978 0.990 0.998 0.972
Prepayment Penalty 0.383 0.416 0.462 0.362
Tax Exempt 0.713 0.704 0.744 0.568
Bank Qualified 0.446 0.515 0.650 0.499
Syndicated 0.003 0.004 0.002 0.003
N 9,595 15,810 14,631 2,534
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Table F.3: Bond market access and government characteristics. This table presents summary
statistics for major characteristics of local governments. Panel A splits the sample based on whether
governments have access to the municipal bonds market. Panel B restricts the sample to governments with
bond market access and presents summary statistics on bond issuance characteristics from Mergent. Only
36,450 of these observations correspond to issuers rated by S&P, Moody’s, or Fitch. All variables are defined
in Appendix A.

A. Bonds Market Access and Government Characteristics

Full Sample (N=76,344) Bond Market Access (N=58,220)
Mean St. Dev. Mean St. Dev.

Bank Loan Reliance 0.12 0.32 0.27 0.44
Committed-to-Debt 0.03 0.13 0.05 0.14
Tot Revenue ($m) 44.94 98.39 104.39 189.49
Tot Expenditures 1.00 0.20 0.99 0.20
Tot IG Revenue 0.48 0.28 0.39 0.28
Tot Taxes 0.32 0.24 0.37 0.22
PCPI 0.05 0.01 0.05 0.01
Debt-to-Revenue 0.81 1.20 0.90 1.02
Interest Expense 0.04 0.03 0.04 0.02

B. Bond Issuance Characteristics (N=58,220)

Mean St. Dev.

Agency Rating 2.38 0.73
Rating = AA 0.53 0.50
Rating = A 0.35 0.48
Rating = BBB or lower 0.04 0.20
Inst Reliance 0.63 0.37
Bank Qualified 0.56 0.49
Exempt Issuance 0.93 0.22
Bond Issuance 0.43 0.49
Log(Area Issuance) 17.94 2.05

C. Bond Issuance Characteristics (N=77,723)
Quarterly Bank-Borrower Panel

Mean St. Dev.

Term Loan Share 0.82 0.36
Sch Fund 0.18 0.39
Insured 0.22 0.41
Taxable 0.07 0.25
Senior 0.48 0.42
Bank-Qualified 0.38 0.49
Revenue 0.32 0.46
Yield 2.56 1.30
Maturity 41.41 25.29
Negotiated 0.43 0.49
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Table F.4: Descriptive statistics for size and rating categories. This table presents averages and
standard errors for key balance sheet characteristics of governments that gained access to the municipal loan
market between 2011 and 2022. The sample is limited to loan originations and renegotiations from the first
quarter of 2013 through the fourth quarter of 2022. The size quintiles are formed based on total revenue
information from the 2012 Census of Governments that surveys the universe of state and local governments in
the United States. The balance sheet variable corresponding to years 2013-2017 come from the 2012 Census
and those corresponding to years 2018-2022 come from the 2017 Census. The standard errors are clustered at
the state level.

Panel A: Size Quintiles

Dependent variable: Tot Revenue ($m) Tot Exp Tot IG Rev Tot Taxes Leverage Int Expense N
(1) (2) (3) (4) (5) (6) (7)

Quintile=1 2.378*** 0.917*** 0.096*** 0.482*** 2.596*** 0.042*** 1,437
[0.152] [0.019] [0.020] [0.055] [0.413] [0.002]

Quintile=2 9.737*** 0.959*** 0.209*** 0.448*** 1.084*** 0.041*** 4,393
[0.114] [0.007] [0.030] [0.021] [0.096] [0.001]

Quintile=3 23.555*** 0.985*** 0.226*** 0.444*** 1.112*** 0.039*** 7,597
[0.259] [0.007] [0.025] [0.022] [0.135] [0.002]

Quintile=4 57.565*** 0.986*** 0.241*** 0.421*** 0.977*** 0.041*** 11,873
[0.866] [0.010] [0.024] [0.020] [0.058] [0.001]

Quintile=5 918.509*** 0.991*** 0.262*** 0.380*** 1.032*** 0.044*** 31,482
[132.362] [0.006] [0.020] [0.018] [0.077] [0.002]

Observations 56782 56666 56666 56666 56666 55938
R2 0.297 0.978 0.547 0.816 0.545 0.814
Adjusted R2 0.297 0.978 0.547 0.816 0.545 0.814

Panel B: Risk Categories

Dependent variable: Tot Revenue ($m) Tot Exp Tot IG Rev Tot Taxes Leverage Int Expense N
(1) (2) (3) (4) (5) (6) (7)

Rating=AAA 321.241*** 0.989*** 0.237*** 0.430*** 1.019*** 0.039*** 1,149
[65.021] [0.010] [0.028] [0.030] [0.079] [0.002]

Rating=AA 499.396*** 0.987*** 0.240*** 0.460*** 0.971*** 0.042*** 8,927
[96.979] [0.006] [0.011] [0.030] [0.095] [0.001]

Rating=A 559.934*** 0.980*** 0.219*** 0.405*** 1.046*** 0.042*** 17,015
[91.917] [0.006] [0.018] [0.016] [0.065] [0.002]

Rating=BBB 580.777*** 0.986*** 0.251*** 0.383*** 1.128*** 0.043*** 19,180
[129.808] [0.006] [0.027] [0.019] [0.091] [0.002]

Rating=BB 579.056*** 0.984*** 0.290*** 0.349*** 1.155*** 0.043*** 4,661
[205.965] [0.010] [0.019] [0.019] [0.111] [0.002]

Rating=B 1070.199*** 1.005*** 0.231*** 0.364*** 1.339*** 0.042*** 981
[335.889] [0.018] [0.028] [0.023] [0.157] [0.002]

Observations 51913 51817 51817 51817 51817 51257
R2 0.189 0.978 0.543 0.820 0.527 0.812
Adjusted R2 0.189 0.978 0.543 0.820 0.527 0.812
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