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Relative Risk in Municipal and Corporate Debt
JEFFREY L. SKELTON*

Introduction

THE YIELDS OF municipal bonds and corporate bonds are often compared. The
ratios of municipal bond yields to corporate bond yields are thought by many to
be indicative of the marginal tax bracket of the marginal holder of the bonds. If,
for example, the ratio is .60, the implication is that an investor in the forty-
percent tax bracket will be indifferent between the fully-taxed corporate and the
fully tax-exempt municipal. (This assumes that the two bonds are currently
selling at par.) Such comparisons have attracted increased attention since the
publication of Merton Miller’s seminal “Debt and Taxes”. In this work Miller
indirectly suggests that the marginal tax bracket at work across tax-exempt and
taxable bonds is equal to the corporate tax rate. While the ratio of yields seems
to indicate that this is true for short-term bonds, the yields of long-term tax-
exempts seem too high relative to long-term taxables to confirm Miller’s hypoth-
esis.

Implicit in these comparisons and the conclusions drawn from them is the
tenuous notion that the compared bonds are identical except for the taxability
of the coupon. For example, some authors have questioned whether municipals
and corporates are equally risky. (See Trzcinka [1982]). The purpose of this
paper is to present preliminary evidence on the relative riskiness of the two
classes of bonds.

Relative Risk

Why might the risks of municipal bonds differ from those of similar corporate
bonds? Several plausible explanations are possible. Suppose, for example, in-
creases in taxable interest rates lead to reduced demand for tax-sheltered invest-
ments by the holders of tax-exempt bonds. If this is the case, changes in taxable
bond prices may be accompanied by even-larger changes in tax-exempt bond
prices. Consider the following illustrations.

Commercial banks hold approximately one half of the municipal bonds out-
standing. Banks have a unique opportunity to arbitrage across short-term tax-
exempt and taxable bond markets; that is, they are allowed a deduction for
interest paid on CD’s while, at the same time, receiving tax-exempt coupon
payments. This privilege ensures that short-term municipal yields are normally
very near to the after-corporate-tax yield on CD’s. But this arbitrage by banks is
not always profitable or possible. In order for the deduction for interest expense
to be valuable, the bank must have sufficient taxable income and when interest

* University of California, Berkeley. I am grateful for Clifford Smith’s valuable comments.
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rates are unexpectedly high, bank income is normally reduced. Casualty insurance
companies hold approximately 15 percent of the municipal bonds outstanding.
When inflation and interest rates are unexpectedly high, casualty claims are
normally unexpectedly high and underwriting losses typically result. Individuals
hold approximately 35 percent of the municipal bonds outstanding. A change in
government monetary policy can have the effect of simultaneously increasing
taxable interest rates and lowering taxable income. In each of these examples
increases in taxable interest rates lead to a decline in taxable income and,
therefore, a decline in the demand for tax-sheltered investments.

Municipal bonds may also have different inherent default risk than corporate
bonds. In one sense municipals have more default risk because the assets of
municipal governments are not accessable to bondholders in default. (Normally,
default results in a renegotiation of the terms of municipal debt.) In another
sense municipals may be less risky because the taxing authority of a municipality
may be a more reliable source of cash flows than the assets of firms.

Robinson [1960] reports that municipals display about 1.5 times the risk of
similarly rated corporate bonds (as measured by the standard deviation of return)
for the 1950’s. Skelton [1980] reports similar results for the 1960’s. But both of
these studies rely on returns imputed from yield indexes, and for this reason they
may be suspect. Yield indexes often do not change from month to month even
though the individual bonds which are supposedly represented by the index
change in price. In addition yield indexes often represent a dealer’s notion of the
appropriate yield for a newly-issued par bond rather than following the price
histories of particular bonds. Thus, a reliable comparison of risks should employ
measured returns on actual bonds rather than imputed returns from yield indexes.

Table 1
Sample Bonds
Issuer Coupon Maturity
1. Jacksonville Expressway Authority 4.00 1992
2. Jacksonville Expressway Authority 4.10 2003
3. Kansas Turnpike Authority 3.375 1994
4. Illinois State Toll Authority 4.75 1998
5. Kentucky Turnpike Authority 4.85 2000
6. Oklahoma Turnpike Authority 4.70 2006
7. Fairfax County Water Authority 5.00 2007
8. Kentucky Turnpike Authority 5.50 2006
9. Dade County Aviation Authority 5.50 2007
10. Hillsborough County 5.875 1999
11. Port Authority of New York, New York 5.00 2003
12. New Madrid Poser Authority 5.75 2003
13. Grant County Public Utility District 3.875 2005
14. NY State Urban Development Authority 6.60 2011
15. Nebraska Public Power 6.60 2004
16. Douglas County Public Utility District 4.06 2018
17. Port Authority of New York, New Jersey 5.80 2007
18. Toledo Lucas Port Authority 4.00 2004
19. Chelan County Public Utility District 5.25 2023
20. Battery Park City Authority 6.375 2014
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The Data

The data for this study are taken from the microfilm records of a leading
municipal bond pricing service. This service provides portfolio valuation for
several hundred unit trust funds on either a daily or weekly basis. Most of the
bonds that are valued by the service are priced by a “matrix” model which assigns
yields to bonds based on quality, maturity, call provisions, and other character-
istics. A small percentage of the bonds valued by the service are priced by placing
calls to municipal bond dealers and asking for “the market”. These bonds, called
dollar bonds, are the few municipals which are regularly traded.

The municipal bonds in this study are twenty investment grade dollar bonds
for which dealer quotes were continuously available for the months November
1972 through December 1979. The issuing authorities, coupons and maturities
for the bonds are given in Table 1. All but one of the bonds are revenue bonds,
secured by the receipts of a particular project such as a toll road or electric utility.
The remaining bond is a general obligation bond, secured by tax revenues. Four
of the bonds are related to the city or the state of New York.

For the purpose of comparison, returns on corporate bonds and common stocks
are taken from the Salomon Brothers Total Performance Index for High-Grade
Long-Term Corporate Bonds and the Standard and Poors Composite Index.

Sample Statistics for Individual Municipal Bonds

Table 2 displays maximums, minimums, means, and standard deviations of
monthly returns for the twenty municipal bonds. The minimum risk bond is the

Table 2

Sample Statistics for Individual Bonds
(Monthly Returns 11/1972-12/1979)

Standard
Bond Minimum Maximum Mean Deviation
1 —.109 .060 .0032 .023
2 -.072 125 .0035 .026
3 —.126 .079 .0037 .030
4 —.090 .109 .0024 .030
5 —.183 .097 .0037 .032
6 —.102 .118 .0031 .033
7 —.047 .061 .0021 .019
8 —.128 113 .0036 .030
9 —.083 .092 .0037 .023
10 -.077 .047 .0032 .018
11 -.112 .118 .0031 .040
12 —.066 .070 .0033 .023
13 —.084 142 .0037 .032
14 —-.236 .232 .0061 .063
15 —.078 .066 .0033 .022
16 —-.073 .072 .0045 .026
17 —.108 .166 .0030 .042
18 -.110 .072 .0050 .021
19 —.084 147 .0032 .029

20 —.205 210 .0044 .065
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single general obligation bond in the sample. The four highest-risk bonds are the
New York-related bonds. The standard deviation of return for the highest-risk
bond (Battery Park City Authority) is more than 3.6 times that of the lowest-
risk bond (Hillsborough County). In addition, toll road bonds appear to be
slightly riskier than power bonds.

Differences in mean return are somewhat less pronounced. The highest-return
bond is a New York-related bond (New York State Urban Development Author-
ity) with a return 2.9 times that of the lowest-return bond (Fairfax County Water
Authority). No differences in mean return are discernable between toll road
bonds and power authority bonds.

Problems with the Measurement of Variance

The returns measured for the sample municipal bonds are calculated from
quoted dealer “ask” prices. These prices are changed by dealers in increments
never smaller than one quarter of a point. This means that although the economic
value of a bond may change by less than a quarter of a point, the reported price
will not change. Thus, in a period in which bond prices change very little, the
sample may include a number of successive identical returns.

For example, in 1977 the quoted prices of many of the municipal bonds in the
sample do not change for a number of months. The dollar return on these bonds,
is only the constant accrued interest from the coupon payments, and therefore,
in 1977 the measured variance of return is low. In effect, small price changes are
truncated to zero. The larger the trading increment relative to the true variance
of the asset, the more likely is the truncation to zero.

This effect is illustrated in Exhibit 1. At the top of the page the time series of

EXHIBIT 1
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returns for the highest-variance municipal bond is displayed. At the bottom of
the page the time series of the lowest-variance municipal bond is displayed.
Notice that successive returns are rarely identical for the high-variance bond but
are frequently so in 1977 for the low-variance bond. Thus the measured variance
for the low-risk bond may be biased low relative to the measured variance for
the high-risk bond.

It is possible to imagine a scenario under which this effect might produce a
biased-high measure of variance, as well. For example, the economic value of the
bond may oscillate across some critical value which produces a price change. If
the oscillations are smaller than the trading increment, the estimated variance
will be too high.

Comparison of Return Indexes

If the twenty municipal bonds in the sample are combined in an equally-
weighted portfolio, the returns on the portfolio may be considered representative
of high-quality municipal bond returns. Table 3 displays sample statistics for the
portfolio of municipals, the corporate bond return index and the common stock
return index. Exhibits 2, 3 and 4 display the time series of returns for the three
indexes.

For the entire sample period, November 1972 to December 1979, the standard
deviations of return for the two bond indexes differ by only .001 per month. The
standard deviation of the common stock index is roughly twice that of the two
bond indexes. In the first half of the sample period the bond index risks are
identical. In the second half corporate bonds appear to be somewhat risker than
municipals, although this comparison may be affected by the large number of
zero price changes in 1977 for the municipals.

Thus, municipals and comparably rated corporate bonds seem to be (at least
for the mid to late 1970’s) about equally risky. This may be because the
elimination of Regulation @ from large bank CD’s in 1973 ensured that banks
could freely arbitrage across tax-exempt and taxable bond markets. The extra

Table 3

Sample Statistics for Indexes
(Monthly Returns)

Standard
Minimum Maximum Mean Deviation

11/1972-12/1979

Common Stock -.117 .166 .0045 .047

Corporate Bonds —.089 .089 .0034 .023

Municipal Bonds —.062 075 .0036 .022
11/1972-6/1976

Common Stock -.117 .165 .0033 .056

Corporate Bonds —.048 .089 .0046 .026

Municipal Bonds —.062 .075 .0023 .026
7/1976-12/1979

Common Stock —.089 .087 .0059 .036

Corporate Bonds —.089 .035 .0021 .020

Municipal Bonds —.061 .052 .0050 017
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EXHIBIT 2
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volatility of municipal yields associated with the occasional inability of banks to
arbitrage (as in the 1960’s and early 1970’s) may have thus been eliminated. (See
Skelton [1980] for a discussion of these effects.) It must be noted, as well, that
the portfolio of municipal bonds may not be truly representative of the high-
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EXHIBIT 4
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quality tax-exempt market. In particular, the New York-related bonds seem far
riskier than the average bond in the sample. If these bonds are removed from the
portfolio, the standard deviation of return for the municipal index for the entire
sample period is .0185.

Covariance of Bond Returns with Stock Returns

The results given above seem to indicate that the variances of return for
corporate and municipal bonds are not very different. Much of the theory of
finance, however, is concerned with the risks of assets in portfolios rather than
the risks of assets alone. In particular, much of the literature in capital asset
pricing is concerned with the covariance of asset returns with some market index.
The measurement of these covariances is normally carried out by regressing the
individual asset’s return on the index of market returns.

To put this study in a similar context, the returns on the twenty sample
municipal bonds are regressed on the index of common stock returns. The slope
term from the simple time-series regression is the covariance of the municipal
return with the stock return scaled by the variance of the stock return.

At first glance there is a temptation to refer to this statistic as a “beta” in the
sense of the capital asset pricing model of Sharpe, Lintner, and Black. But in
these models the market index contains all assets, and in the simple regressions
performed in this paper the “market” is only the index of common stocks.
Nevertheless, because common stocks are among the riskiest assets in the market
portfolio, an index of stock returns probably captures much of the variation of
the market. This notion is consistent with the recent empirical work of Stam-
baugh [1982].
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If municipal bonds are exposed to risks arising from decreased tax receipts to
the government, their prices might well be expected to covary with the prices of
common stocks. For example, when business is expected to be bad, tax receipts
are also expected to be low. Fewer municipals will be demanded as tax shelters,
and cities will have fewer dollars with which to repay debts. Hence, stock prices
and municipal bond prices will fall simultaneously.

Table 4 displays the results of the simple time-series regression of the twenty
municipal bonds on the index of common stocks. The slope term or “beta” for
each of the bonds is positive, and almost all are significantly different from zero.
The three lowest-beta bonds are the general obligation bond, the water authority
bond and the aviation authority bond. These bonds are also the three lowest-
variance bonds. The Durbin-Watson statistics for two of the three indicate that
the regression residuals are autocorrelated. The significance of the beta estimates,
therefore, is somewhat overstated. The four highest-beta bonds are the New York
related bonds.

For comparison purposes the returns on the equally-weighted portfolio of
municipal bonds and the returns on the corporate bond index are regressed on
the common stock index. Table 5 displays the results of these regressions for the
entire sample period and for two subperiods. For the entire period and the
estimated betas for the two bond indexes differ by only .007. Again, it should be
noted that the New York-related bonds may not belong in an index of high-
quality municipal bonds. If they are eliminated, the estimated beta for the

Table 4

Regression of Municipal Returns on
Common Stock Index
R,.=oa+ BR; + ¢
(Monthly Returns, 11/1972-12/1979)
Bond a tla) B t(B) R? DW

1 .0028 1.02 .175 3.67 .121 1.76

.0023 .98 206 3.66 .127 2.09
3 .0030 .95 .121 1.78 .024 196
4 .0009 .42 .257 4.13 .158 223
5 .0021 .77 272 4.07 .154 2.63
6 .0013 .53 .297 4.40 .177 233
7
8
9

.0019 .90 .033 .75 .009 1.57

.0022 .82 .244 391 .144 2.00

.0031 1.33 .098 191 .030 1.94
10 .0023 139 .157 4.15 .160 1.52
11 .0007 .33 .402 4.90 213 2.04
12 .0021 1.07 .201 4.19 .163 1.76
13 .0021 .77 274 4.06 .154 2.09
14 0043 .71 301 213 .039 1.92
15 .0021 1.08 .199 4.35 .174 1.84
16  .0032 131 .216 3.84 .139 218
17 .0009 .34 .350 3.95 .146 2.25
18  .0043 2.00 .120 257 .061 1.78
19 0019 .75 213 3.36 .107 2.14
20 .0022 .40 .374 259 .062 2.09
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Table 5
Regression of Bond Indexes on Common Stock
Index
Ri=a+ R+ ¢
(Monthly Returns)
a ta) B tB) R DW

11/1972-12/1979
Corporate Bonds 0024 60 .232 471 .195 1.70
Municipal Bonds 0026 1.19 225 5.00 .220 1.80
11/1972-6/1976
Corporate Bonds .0038 110 .239 390 .248 2.11
Municipal Bonds 0014 42 280 4.78 .337 2.15
7/1976-12/1979
Corporate Bonds .0003 13 301 413 281 146
Municipal Bonds 0044 165 .090 125 .013 1.53

municipal index becomes .192 for the entire period, .04 less than the estimated
beta for the corporate index.

For the first subperiod, November 1972 to June 1976, small differences in the
estimated slope are again revealed. But for the second subperiod corporate bonds
appear to covary much more strongly with common stocks than do municipal
bonds. Part of the explanation for this result may be that for much of 1977 many
of the quoted prices for the sample municipal bonds did not change. Thus, the
trading increment problem will bias measured covariance toward zero in periods
when price changes are small.

Conclusions

This preliminary investigation of relative risk in municipal and corporate bonds
reveals that in at least two respects they are remarkably similar. First, the
measured variances of return for portfolios of comparably rated bonds are
virtually identical. Second, the covariances of comparably rated bond portfolios
with an index of common stock returns are also very close to one another.

Some have argued that because municipals are risker than corporates, the yield
ratio (municipal to corporate) understates the actual marginal tax bracket at
work across the bonds. But since these risk differences are not discernable, the
relative yields may be truly informative about the tax brackets of the marginal
holders of the bonds. Of course, the standard deviation of return and the
covariance of return with a common stock index are not necessarily proper
measures of risk. A complete answer to the relative risk question will only be
possible in the context of a complete model of risk and return.

REFERENCES
=+ M. Miller. “Debt and Taxes.” Journal of Finance, 32 (May 1977), 261-75.

R. Robinson. Postwar Market for State and Local Government Securities, Princeton: Princeton
University Press, 1960.



634 The Journal of Finance

J. Skelton. “The Relative Pricing of Tax-Exempt and Taxable Debt.” unpublished doctoral disser-
tation, University of Chicago, June 1980.

J. Skelton. “Banks, Firms and the Relative Pricing of Tax-Exempt and Taxable Debt.” unpublished
manuscript, University of California, October 1982.

R. Stambaugh. “On the Exclusion of Assets from Tests of the Two-Parameter Model,” forthcoming,
Journal of Financial Economics.

C. Trzcinka. “The Pricing of Tax-Exempt Bonds and the Miller Hypothesis,” Journal of Finance, 37
(September 1982), 907-24.



	Article Contents
	p. 625
	p. 626
	p. 627
	p. 628
	p. 629
	p. 630
	p. 631
	p. 632
	p. 633
	p. 634

	Issue Table of Contents
	The Journal of Finance, Vol. 38, No. 2, Papers and Proceedings Forty-First Annual Meeting American Finance Association New York, N.Y. December 28-30, 1982 (May, 1983), pp. 283-661
	Front Matter
	The Presidential Address
	Nonnegative or Not Nonnegative: A Question about CAPMs [pp.  283 - 295]

	Mergers and Acquisitions
	Corporate Acquisitions: A Theory of Special Cases? A Review of Event Studies Applied to Acquisitions [pp.  297 - 317]
	The Cities Service Takeover: A Case Study [pp.  319 - 330]
	Tender Offers and Management Resistance [pp.  331 - 343]
	Corporate Acquisitions: A Theory of Special Cases? A Review of Event Studies Applied to Acquisitions: Discussion [pp.  343 - 345]
	The Cities Service Takeover: A Case Study: Discussion [pp.  345 - 347]

	Cash and Working Capital Management
	A Generalized Cash Flow Approach to Short-Term Financial Decisions [pp.  349 - 360]
	What Lockbox and Disbursement Models Really Do [pp.  361 - 371]
	The Design of a Company's Banking System [pp.  373 - 385]
	A Generalized Cash Flow Approach to Short-Term Financial Decisions: Discussion [pp.  385 - 387]
	The Design of a Company's Banking System: Discussion [pp.  387 - 389]

	Rate of Return Regulation
	Asymmetry of Information, Regulatory Lags and Optimal Incentive Contracts: Theory and Evidence [pp.  391 - 404]
	Regulation, Regulatory Lag, and the Use of Futures Markets [pp.  405 - 418]
	Inflation Risk and Regulatory Lag [pp.  419 - 431]
	Asymmetry of Information, Regulatory Lags and Optimal Incentive Contracts: Theory and Evidence: Discussion [pp.  431 - 432]
	Inflation Risk and Regulatory Lag: Discussion [pp.  433 - 434]

	International Capital Markets
	External Currency Market Equilibrium and its Implications for Regulation of the Eurocurrency Market [pp.  435 - 447]
	International Arbitrage Pricing Theory [pp.  449 - 457]
	On the Determinants of Net Foreign Investment [pp.  459 - 468]
	External Currency Market Equilibrium and its Implications for Regulation of the Eurocurrency Market: Discussion [pp.  468 - 470]
	International Arbitrage Pricing Theory: Discussion [pp.  470 - 472]
	On the Determinants of Net Foreign Investment: Discussion [pp.  472 - 475]

	The Behavior of Firms in Financial Distress
	Bankruptcy Costs and the New Bankruptcy Code [pp.  477 - 488]
	The Behavior of the Common Stock of Bankrupt Firms [pp.  489 - 504]
	The Resolution of Claims in Financial Distress the Case of Massey Ferguson [pp.  505 - 516]
	The Behavior of Firms in Financial Distress: Discussion [pp.  517 - 522]
	The Resolution of Claims in Financial Distress the Case of Massey Ferguson: Discussion [pp.  522 - 523]

	Inflation and Capital Asset Prices
	The Arbitrage Pricing Model and Returns on Assets Under Uncertain Inflation [pp.  525 - 537]
	Tests of the Fisher Hypothesis with International Data: Theory and Evidence [pp.  539 - 551]
	The Impact of Real Factors and Inflation on the Performance of the U.S. Stock Market From 1960 to 1980 [pp.  553 - 563]
	The Arbitrage Pricing Model and Returns on Assets Under Uncertain Inflation: Discussion [pp.  563 - 564]
	Tests of the Fisher Hypothesis with International Data: Theory and Evidence: Discussion [pp.  564 - 567]
	The Impact of Real Factors and Inflation on the Performance of the U.S. Stock Market From 1960 to 1980: Discussion [pp.  567 - 569]

	Taxation and Financial Decisions
	The Interaction of Financing and Investment Decisions When the Firm has Unused Tax Credits [pp.  571 - 583]
	A General Equilibrium Simulation Study of Subsidies to Municipal Expenditures [pp.  585 - 594]
	Valuation of Safe Harbor Tax Benefit Transfer Leases [pp.  595 - 606]
	The Interaction of Financial and Investment Decisions When the Firm has Unused Tax Credits: Discussion [pp.  606 - 608]
	A General Equilibrium Simulation Study of Subsidies to Municipal Expenditures: Discussion [pp.  609 - 611]
	Valuation of Safe Harbor Tax Benefit Transfer Leases: Discussion [pp.  611 - 612]

	Empirical Research on Bond Pricing
	An Empirical Analysis of the Pricing of Mortgage-Backed Securities [pp.  613 - 623]
	Relative Risk in Municipal and Corporate Debt [pp.  625 - 634]
	Stochastic Processes for Interest Rates and Equilibrium Bond Prices [pp.  635 - 646]
	An Empirical Analysis of the Pricing of Mortgage-Backed Securities: Discussion [pp.  646 - 647]
	Relative Risk in Municipal and Corporate Debt: Discussion [pp.  647 - 648]
	Empirical Research on Bond Pricing: Discussion [pp.  648 - 650]

	American Finance Association: Minutes of the Annual Membership Meeting December 29, 1982 [pp.  651 - 652]
	American Finance Association: Report of the Executive Secretary and Treasurer for the Year Ending September 30, 1982 [pp.  653 - 655]
	Report of the Managing Editor of the Journal of Finance for 1982 [pp.  657 - 661]
	Back Matter



