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Research Summaries

Risk and Information in the Municipal Bond Market

Andrew Ang * 

Municipal bonds — munis — are issued 
by states, local governments, and other 
tax-exempt entities to raise money for 
roads, schools, utilities, public buildings, 
and other infrastructure investments. 
Totaling $3.7 trillion at the end of 2013, 
with approximately $400 billion in new 
issuance every year, the muni market is 
roughly one-third the size of the U.S. 
Treasury market. There are 50,000 issuers 
of municipal securities. Individual inves-
tors hold approximately 80 percent of 
all munis, either directly or indirectly 
through intermediated funds. There are 
three main ways in which munis differ 
from bonds issued by the federal gov-
ernment: (1) they have higher default 
risk, (2) they are much less liquid, in part 
because information in the muni mar-
ket is limited, decentralized, and non-
standardized, (3) and the interest earned 
on most munis is exempt from federal 
income tax.

In the area of muni default risk, Francis 
Longstaff and I compare the credit risk of 
large U.S. states with major Eurozone 
countries.1 This comparison is interesting 
and timely because many U.S. states, like 
Michigan and Illinois, are fiscally chal-
lenged, as are several European countries, 
like Spain and Portugal. Second, states 
pack roughly the same economic punch 
as European countries: California’s econ-
omy is larger than Spain’s and approxi-
mately 90 percent the size of Italy’s, and 
Michigan has an economy larger than 
that of Greece, Portugal, or Ireland. 

Third, both states and Eurozone coun-
tries are in currency unions — of the U.S. 
dollar and the Euro, respectively. There 
are many economic, legal, and politi-
cal linkages between states, just as there 
are similar, but weaker, linkages among 
European countries. Most importantly, 
states are sovereign borrowers under the 
U.S. Constitution and there is no bank-
ruptcy mechanism for state default, just 
as there is no institutional bankruptcy 
mechanism for any sovereign borrower. 
Both U.S. states and Eurozone countries 
have previously defaulted. Spain, Austria, 
and Greece defaulted in the 1930s and 
1940s. Greece most recently defaulted 
in 2012. U.S. states have also defaulted: 
eight states went bankrupt in the 1830s 
and 1840s, ten states defaulted during the 
late 1800s, and the last state to default 
was Arkansas in 1933. We compare U.S. 
state and European country credit risk 
estimated from Credit Default Swap 
(CDS) contracts, in which purchasers of 
default protection receive a payoff when 
a sovereign defaults and in the mean-
time make regular, insurance-like pay-
ments to the providers of default protec-
tion. In our pricing model, defaults are 
triggered by two sources. First, Portugal 
may default because of an event specific to 
Portugal that does not affect other coun-
tries. Second, a Europe-wide shock could 
trigger a Portuguese default. Similarly, if 
the U.S. defaults, this might cause Illinois 
to default (exposure to systemic risk), 
but Illinois might also default on its own 
(state-specific risk). We find that U.S. and 
European systemic risk — the risk that 
affects all states or Eurozone countries 
in each respective currency union — is 
approximately the same, but it varies over 

time and is strongly related to financial 
market variables. For example, large nega-
tive returns in stocks lead to increases in 
systemic default probabilities, and sys-
temic credit risk increases contemporane-
ously as credit risk in corporations rises. 
When uncertainty in financial markets 
increases, the resulting global flight to U.S. 
Treasuries reduces relative U.S. credit risk. 
We separate a state or Eurozone coun-
try’s total credit risk into systemic and 
sovereign-specific components. Several 
states have little or no systemic default 
risk; in Illinois, New York, and Ohio, 
defaults are likely to be induced only by 
state-specific events. We find that sys-
temic default risk is three times as large a 
component of default risk in Europe as it 
is in the United States. This result — that 
systemic risk exposure is much lower in 
the U.S. — directly contradicts theories 
that large systemic risk is caused by com-
mon macroeconomic fundamentals and 
close economic integration.

Richard Green and I summarize the 
illiquidity and poor information envi-
ronment of munis — the second way 
that munis differ from U.S. Treasuries.2 
The trading costs for retail investors are 
remarkably large. Round-trip transaction 
costs for individuals are in excess of 2 per-
cent and often reach 5 percent. This is 
more than double what institutions pay, 
more than twice what it costs to trade a 
corporate bond, and many times what 
it costs to trade a stock. Dealer mark-
ups over the reoffering price, often rep-
resented to issuers as the price at which 
the bonds are sold to the public, can be 
as high as 5 percent. These costs repre-
sent roughly six months to one year of 
the return on a typical muni. Studies sug-
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gest that the high costs of trade are due 
in part to the monopoly power of inter-
mediaries.3 Dividing up all muni bond 
transactions into deciles based on the 
number of trades per year, thus exclud-
ing bonds that never trade, the 10 per-
cent most illiquid bonds trade once 
every five to six years. The typical bond 
trades twice per year: from a customer 
to a dealer and then from the dealer to 
another customer. The 10 percent most 
liquid bonds trade only once every two 
days, on average. One contributor to 
the poor liquidity of muni bonds is 
that munis are extremely heterogeneous 
and are bundled with complex embed-
ded derivatives. These derivatives are not 
standardized and can vary widely from 
issue to issue, even within a given series 
of several separate bonds constituting a 
single underwriting deal. Approximately 
60 percent of all muni financing in dol-
lar terms involves embedded derivatives. 
Complexity, opacity, and the political 
economy of muni issuers often lead to 
sub-optimal behavior, which leads to 
unnecessary costs borne by taxpayers.

One such practice is advance refund-
ing. Richard Green, Yuhang Xing, and 
I show that advance refunding led to $7 
to $9 billion of lost value over 1995 to 
2013.4 These amounts are conservative, as 
data limitations restricted our analysis to 
only 65 percent of all pre-refunded bonds 
traded over this period. In an advance 
refunding, a municipality issues new debt 
to pay off an existing bond, which is 
not yet callable but will be callable in 
the future. Proceeds from the new debt, 
issued generally at a lower interest rate, are 
used to fund a trust that meets all inter-
est payments up to the call date, and pays 
the call price, of the original bond. The 
trust generally holds U.S. Treasury bonds, 
which are specially issued by the Treasury 
for this purpose. Issuing new securities to 
fund payments on existing liabilities has 
zero net present value. But, in the advance 
refunding, value is destroyed by the issuer 
through pre-committing to call.

The City of Detroit (currently in 
bankruptcy) and the Detroit School 
District engaged in 19 advance refunding 
deals and by doing so lost $60 million in 

option value. In addition, there are signif-
icant fees paid by municipalities in enter-
ing refundings — which are often referred 
to as “de-fees-sance” by underwriters and 
traders. Although no value is created with 
an advance refunding, the practice some-
times provides short-term budget relief. 
Municipalities can only issue new debt to 
fund capital projects, but they are rarely 
restricted from refunding existing debt 
to meet operating needs, as long as the 
maturity is not increased. The advance 
refunding allows the municipality to bor-
row against future potential interest sav-
ings. Current interest expenses, paid out 
of the operating budgets, are reduced, 
while future payments after the call date 
are increased. The amount of implicit 
borrowing being done by advance refund-
ing over 1995 to 2013 exceeded $13 bil-
lion. We find that there is a pronounced 
skew in the option value destroyed, with 
the worst 5 percent of transactions repre-
senting a destruction of value of $5.3 to 
$7.5 billion. Thirty of the worst 50 deals 
were done by school districts. In charac-
terizing the amount of value destroyed, 
one of the most robust variables is the 
number of convictions of public officials 
divided by the state’s population. States 
with more corrupt public officials are also 
states where municipal officers destroy 
more value in advance refundings. Poorer 
states also tend to lose more money in 
advance refundings. These results are con-
sistent with municipalities using advance 
refundings as a non-transparent way to 
borrow money.

The third difference between 
munis and U.S. Treasuries is tax treat-
ment. Indeed, a defining characteristic of 
munis is that most are exempt from tax. 
Muni yields are, on average, lower than 
Treasuries — except during the financial 
crisis of 2008 to 2009, and a few years 
afterwards. The tax exemption of munis 
lowers their yields, on average, compared 
with taxable Treasuries, whereas the afore-
mentioned credit and illiquidity effects 
tend to raise muni yields. There are some 
important classes of munis with taxable 
coupons. Build America Bonds (BABs) 
were introduced by the federal govern-
ment as part of the American Recovery 

and Reinvestment Act of 2009. The pro-
gram expired on December 31, 2010, 
but there has been discussion in pol-
icy circles of bringing it back in some 
form. An investor in a BAB has to pay 
income tax on the interest payments, but 
the issuer’s net costs are lower because it 
receives a subsidy from the federal gov-
ernment to offset its borrowing costs. 
The subsidy is for the life of the BABs. 
Since BABs are taxable, the program the-
oretically enlarges the market for munis 
beyond the traditional clienteles. I study 
the pricing of BABs with Vineer Bhansali 
and Yuhang Xing.5 BABs allow local and 
state governments to obtain financing at 
least 50 basis points lower, on average, 
than issuing regular munis. Individual 
investors subject to the highest marginal 
tax rates, however, receive higher yields 
buying regular munis rather than BABs. 
Two potential reasons regular munis have 
higher yields than after-tax BABs are the 
greater issue sizes of BABs, which fos-
ters greater liquidity, and the fact that the 
taxable-bond curve is generally less steep 
than the muni-yield curve.

There are several interesting tax 
effects within munis. Even though a muni 
might be tax-exempt at issue, investors 
trading munis in secondary markets may 
be taxed on their investment in this bond. 
Depending on their purchase price and 
other factors, such investors may not 
face any taxes, or they may face ordinary 
income taxes or capital gains taxes, on 
the income from their investment. There 
can be different tax treatments for a given 
investor across different bonds from the 
same issuer. This feature makes the muni 
market a good laboratory to examine the 
effect of taxes on asset prices. All the taxes 
are paid at the bond’s maturity or when 
the bond is sold, even though the inter-
est payments are tax exempt. An attrac-
tive feature of studying tax effects in the 
muni market is that it is dominated by 
individual investors who must pay fed-
eral taxes, unlike other asset classes where 
corporations and institutional investors 
dominate and many of the institutional 
investors are tax exempt. Income taxes are 
paid if the muni is trading at market dis-
count, which for a par bond occurs when 
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The Great Recession of the 2000s has 
led many policymakers and scholars to 
invoke Franklin Roosevelt’s New Deal as 
a source of ideas for how to deal with our 
current problems. Over the past 15 years, 
I have worked with Shawn Kantor and a 
number of other co-authors to examine 
the economic consequences of a variety of 
New Deal spending and loan programs.

The Great Depression led to a dra-
matic change in attitudes toward federal 
spending and regulation. Between 1929 

and 1932, real GDP declined by 25 per-
cent and unemployment rates rose above 
20 percent. In response, Herbert Hoover 
and Republican Congresses nearly dou-
bled federal spending from 3 to 5.9 per-
cent of peak 1929 GDP and established 
the Reconstruction Finance Corporation 
(RFC) to lend to local governments for 
poverty relief and to aid troubled banks 
and businesses. Meanwhile, real tax rev-
enues declined from 4 to 2.4 percent of 
1929 GDP by 1932 and the federal bud-
get reached a deficit of 3.5 percent of 
1929 GDP. Seeking to balance the budget, 
Hoover and Congress held spending con-
stant and raised a wide range of taxes in 
their last year in office.

Promising a New Deal to combat the 

problems of the Great Depression, Franklin 
Roosevelt and a Democratic majority in 
Congress were elected in a landslide in 
1932. Inundated by a broad range of prob-
lems, they offered dozens of new program-
matic and regulatory fixes. Many new pro-
grams involved large increases in funding; 
real federal outlays increased from 5.9 per-
cent of 1929 real GDP in 1933 to nearly 
11 percent by 1939. The deficit fluctuated 
but the budget never got too much further 
out of balance because real tax revenues 
expanded by roughly the same amount.1

The grant and loan programs covered 
a wide variety of issues. About half of the 
grants went to federal funding of poverty 
relief, largely delivered as work relief with 
limited work hours and hourly earnings of 

the transaction price is sufficiently below 
par. Market discount is taxable as ordi-
nary income. The tax code provides a de 
minimis exemption, so that if the market 
discount is small, the investor pays capital 
gains tax instead of income tax. Finally, 
if the transaction price is above par, then 
the muni is not subject to tax. The tax 
code does not require the amortization 
of muni premiums, as it does for taxable 
bonds. I find that, as expected, yields on 
market-discount munis are higher than 
yields on munis that are fully tax exempt; 
this compensates for their additional tax 
liabilities.6 But the implied tax rates are 
much larger than can be supported by 
present-value models. These higher yields 
are not due to illiquidity or other effects. 
The implicit tax rates sometimes exceed 
100 percent! A rational story for the high 
yields of market-discount munis could be 
a convenience yield demanded by individ-
uals to deal with the complexities of com-
puting tax liabilities. A behavioral story 

is that individuals have a particular aver-
sion to taxes not justified by rational mod-
els. The tax premium can persist because 
the muni market is fragmented: even if 
investors were to know about the effect, 
many may not be offered market-discount 
bonds by dealers. Large mutual funds also 
tend to shy away from market-discount 
munis because they would be required to 
pass through income taxes to their under-
lying individual investors — and many 
individual investors are drawn to these 
muni mutual funds to avoid income taxes 
in the first place.
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