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PREFACE

This working paper is the final version of an unpublished paper
originally presented at the 1981 meeting'of the Western Finance Association.
The paper was referenced frequently in an article by one of the authors in
the May/June 1982 issue of the Federal Reserve Bank of Richmond Economic
Review entitled "Determinants of Individual Tax-Exempt Bond Yields: A
Survey of the Evidence." We are putting the paper in the Working Paper

series at this time in order to facilitate its distributiom.




I. . INTRODUCTION

This study presents the results of a comprehemsive regression analysis
of the determinants of tax—exempt municipal bond yields.l A substantial
literature on the factors influencing municipal yields has developed over
the last decade.2 Factors that have been frequently considered as a
determinants of the yields on individual municipal bonds are: (1} broad
conditions in the national bond markets at the time of issue; (2) the risk
that the issuer might default; (3) the characteristics of the issue such as
its size, any call provisions, and whether the issue is a general obligation
issue or a revenue issue; and (4) the conditions surrounding the underwriting
of the issue including whether the issue was competitive or negotiated and,
if competitive, the number of bids received from underwriters. In addition
to these factors, some studies have indicated that yields may also be
influenced by supply and demand condiFions in local and regional markets
and by the manner in which underwritérs set coupons. In addition to their
technical and academic interest, the results of some of these studies have
been directed at what is perhaps the major policy issue involving the
municipal mgrket at present: namely, whether commercial banks should be
permitted to underwrite all revenue bonds.3

Municipal bonds are sold in serial issues which include securities
of.several maturities, and most previous studies have treated the entire
serial as the analytical unit. Typically, the dependent variable in the

regressions in these studies has been a composite measure of the yields on

1

The study grew out of an earlier analysis by the authors for the
Federal Reserve's Ad Hoc Subcommittee on Full Insurance of Government Deposits.
See the Final Report and Recommendations of the Subcommittee [28, pp. 57-73].

2 L . .
The principal studies are included among the references. The references
include a detailed table summarizing the central focus and results of previous

regression models of the municipal market.

3
See section VIII below.




all of.the bonds in the serial such as net interest cost (NIC) or true
interest cost (TIC).4 The studies have then attempted to specify independent
variables representative of the entire serial.

In our view this approach has four deficiencies. First, treating
the entire serial as the analytical unit makes it difficult and in some
cases impossible to analyze particular factors affecting yields that are
closely related to individual bonds within the serial. For example, many
serials contain some shorter term securities that are not callable and
some longer term ones that are. It is therefore very difficult to devise
a variable that adequately measures differences in call provisions across
entire serial issues. Second, as explained in section II, the procedures
that must be used to specify national market conditions under this approach——
obviously a key determinant of the yields of individual issues--are vulnerable
to measurement errors that may bias some of the regression coefficients.
Third, NIC and TIC include both the compensation to the underwriter and the
return to the investor. For this reason 1t is freéuently difficult to
determine whose behavior a coefficient is measuring. Finally, this approach
precludes analysis of whether the affect of a particular factor on yields
varies across maturities and, if so, in what way. As noted in the sections
that follow, there are obvious reasons to expect the effect of such factors
as call provisions and coupon-setting practices to change with maturity.
There are also less obvious reasons for expecting such variaticn. In
particular, since commercial banks--which are major purchasers of municipal

bonds--appear to hold primarily short- and intermediate-term bonds, there

4Speaking roughly, NIC is a weighted average of the coupons on the
individual bonds in a serial. TIC is the intermal rate of return. For precise
definitions and a detailed discussion of these measures see Hopewell and Kaufman
[32, pp. 531-533].
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is reason to believe that the structure of the municipal market varies across
maturities due to habitat effects. Under these circumstanceé one would expect
the effects of a number of the factors influencing yields to vary across
maturities.

The approach taken here avoids these problems by breaking the
serials down into individual securities and estimating separate equations
for four separate maturities: 35 years, 10 years, 15 years, and 20 years.

The structure of the equations can be seen in Table 1. As the table indicates,
the dependent variable in each equation is the reoffer yield for the maturity
in question. Where appropriate or necessary, the independent variables are
defined by maturities. For example, the variable that measures natiomal
market conditions in each equation is the reoffer yield on high-grade

generél obligation bouds for that maturity. We believe this approach is an
important methodological contribution to the literature om municipal yields.
The procedure permitted us to derive new information on the determinants of
municipal yields, especiall& with respect to the effects of local pledging
requirements against government déposits, call provisions, and coupon~-setting
practices. It also allowed us te refine some of the results of earlier
studies.

The data For this analysis were taken from a sample of 914 serials
issued between March 1977 and 1978. Approximately three-quarters of the
igsues were general obligation issues; the remainder were revenue issues.

The sample contained approximately 100 negotiated issues. Nearly all of the
negotiated issues were revenue issues. Data were collected for each of the

s 5
four maturities noted above.

SAppendix A contains a summary listing of the variables and data used
in this study. '
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Tables l-4 present the regression results. Tables 1 and Z show the
results for the ﬁpll sample and for the general obligation bonds, respectively,
Table 3 presents the resulté for all revenue issues, and Table 4 show the
results for the revenue issues that were sold competitively.

The statistical quality of the full sample regressions in Table 1 is
quite high overall. For purposes of comparisom, we ran a regression using
the analytical approach of most earlier studies with NIC as the dependent
variable and the independent variables respecified as necesgsary to fit the
full-serial framework. Specifically, the national market conditions and call
provision variables were respecified, and the variables indicating coupon
efficiency as defined in section VI were dropped. Table 5 presents the results.
The statistical quality of this regression is generally lower than that of the
equations in Table 1. Further, the results for several of the particular
independent variables such as the call provision variables are comsiderably
weaker in this equation than the results for the corresponding variables in
the equations in Table 1. The reader may find it instructive to compare
specific coefficients when evaluating.the detailed results of this study.

The remainder of the study consists of eight sections. Sections II-
VITI each deal with one factor affecting vields. Each of these sections sum-—
marizes the results of earlier studies and presents the result; of the present
study with respect to that factor. Section IX summarizes the principal results

of this study and offers a few concluding remarks.
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II. NATIONAL MARKET CONDITIONS

Background and Previous Studies

Virtually all previous studies that have used cross-sectional regres-
sions and individual issue data have included measures of overall conditions
in the national municipal bond market as independent variables. As pointed
out in the introduction, most of these studies have used either net interest
cost (NIC) or the intermal rate of return (TIC) as dependent variables in
their regressions. By their nature,'both NIC and TIC are composite measures
of the yields of all of the individual bonds in a serial issue. Consequently,
the national market variables used in these studies have been constructed
to fit these composite dependent variables. In constructing these national
market variables, the studies as a group have taken account of three factors:
(1) the overall level of market rates at the time of issue, (2) the slope of
the national vield curve at the time of issue, and (3) either the average
maturity or the longest maturity of the bonds in a serial.

The relevance of each of these three factors can be illustrated
using Figure II-1, which shows two possible yield curves in the national
bond market. Assume that yvield curve 1 is the yield curve in fhe market at
the time a particular municipal serial is isswed. In attempting to measure
the effeet of market conditionms on the composite yield of that serial, the
height of the yield curve, which reflects the general level of market rates,
is clearly one relevant factor. Further, given the height of the curve,

(1) the shape of the curve and (2) the maturity distribution of the individual
bonds in the serial (as measured, for example, by the average maturity of

the bonds in the serial) are also relevant factors since together they reflect
the yields on competing issues of comparable average maturity in the national

market.
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Previous studies have specified these factors in various ways.
For example, Hendershott and Kidwell [15] included three separate variables
to cover the three factors: (1)} an average across several maturities of the
weekly Salomon Brothers indexes for high-grade municipal bonds at the time
of issue; (2) the final maturity of the issue; and, (3) an index of the shape
of the yield curve at the time of issue.l Some of the other studies have used
similar specifications.

In our judgment many of these specifications are subject, to one
degree or another, to measurement error that may bias the regression results.
The central difficulty is that these specifications implicitly assume that
the national market yield curve has some particular form {(linear in most of
the studies) that does not change over the period analyzed. Figure 1 illustrates
the nature of the problem in a simplified manner. Suppose that the specifica~
tion of the national market variable assumed that the yield curve had the
linear form of yield curve 1 in the graph at the time of issue, but the
actual curve was nonlinear like yield curve 2. If the average maturity of
a particular serial in the sample were 15 years, a specification based on
vield curve 1 would indicate 5.0 percent as an appropriate index of curresnt
market yields, whereas a correct specification based on yield curve 2 would
indicate 5.5 percent. o

In this example, the measurement error would be a function of both the
maturity characteristics of a particular serial and the shape of the actual
yield curve at the time of issue. Consider first maturity characteristics.

The error would be greatest for serials with a l5-year average maturity,

1Specifically, the third variable is (izo—i Y+1n final maturity, where
the i's are the Salomon Brothers indexes for the in%icated maturities.

2
See, for example, Scorenson [23] and Beebe [2].




- 26 -

diminishing as average maturity diverged either upward or downward from

15 years. Consequently, even if the shape of the actual yield curve were
fairly comstant over the period covered by the study, the measurement error
would be correlated with any other independent variable that included average
maturity or was correlated with average maturity. In these circumstances
coefficients would not only be biased, but the direction of the bias would

be unknown.3 A second problem would arise if the shape of the yield curve
changed over the period covered by the study. In this case the measurement
error would be a function of movements in the yield curve and therefore would
be correlated with any other variable in the equation affected by the same
underlying forces as the yield curve. For instance, the shape of the vield
curve is influenced by interest rate expectations. As discussed in sectiom V,
call risk, another factor believed to influence municipal yields, is also
dependent .on interest rate éxpectations. Consequently, errors in measuring
national market conditions could bias the coefficients of any call risk

variable included in the same regressions.

Our Approach and Results

As indicated in the introduction, our procedure avoids this difficulty.
Specifically, we broke down the serials in our sample by maturity and ran
separate regressions for each of four maturities: 5-, 10-, 15-, and 20-year
bonds. Therefore, the dependent variable in each regression is the reoffer
yield for a specific maturity rather than a composite yield such as NIC. For
that reason it is possible to use a very simple variable to capture the effect
of national market conditions: namely, the current reoffer yield on Aaa-rated

general obligation bonds of corresponding maturity.

3See Maddala [37, <h. 137,

4The shape of the tax-exempt yield curve changed substantially over the
period of our study.
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The straightforward character of the national market conditions
variable in our model is one advantage of our approach. The most important
advantage of our procedure, however, is that it requires no assumption,
explicit or implicit, about the form or stability of the market yield curve
and therefore reduces the risk of measurement errors of the sort described
above.

Our regression results for this variable are indicated in Tables 1-4
and can be summarized succinctly. Not surprigingly, the coefficients of the
variable are highly significant in all of our regressions. Further, the
coefficients in many of the equations have the reassuring property of being
close to unity, which suggests that the equatioms are well specified. For
example, the coefficients range between 0.96 and 1.01 for the 5~, 15-, and
20-year equations in our full-sample regressions (Table 1). The divergence
at the 10-year maturity, where the estimated coefficient is 0.89, is somewhat

greater.
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11I. REGIONAL MARKET CONDITIONS

Background and Theory

This section deals with the effects on reoffer yields of conditions
in the regional markets where particular bonds are issued. If the municipal
bond market is efficient, one might expect arbitrage to eliminate all but
temporary differentials between the yields on comparable bonds issued in
different locations. There are, however, a number of factors that probably
work to prevent arbitrage from eliminating interregional differentials
completely. Many municipal issues are relatively small and are handled by
regional underwriters that sell primarily in regional markets. The cost
to an investor in one state of obtaining information about, say, a local
sewer bond issued in a different state might be considerable. Further, the
income from a municipal bond is typically exempt'from state and local taxes
in the state of issue but not in other states. For these reasons, at least
one previous study of the municipal market has suggested that the market is
geographically segmented, particularly for smaller issues.l If such
segmentation in fact exists, one would expect supply and demand conditions
in regional markets to affect reoffer yields.

Figure III-1 attempts to illustrate, in a highly simplified manner,
the nature of regional market segmentation. The diagram indicates the supply
and demand for the stock of bonds issued in, for example, Virginia. The
effect of the various factors noted in the preceding paragraph is to open
a range within which the yield on bonds issued in Virginia (RVA) can vary
independently of bond yields in the natiomal market (RMUN). The terms kyp
and kp represent the various segmenting factors expressed as a proportion of

either RVA or RMUN. More specifically, kyg represents the factors that

1See Hendershott and Kidwell [15].
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produce a difference between the (net) yield that a nonresident of Virginia
can earn on Virginia bonds and the yield he can earn on a Virginia bond.

Such factors include, among other things, (1) the difference between the

cost of obtaining information on Virginia bonds and the cost of obtaining
information on non-Virginia bonds, including bonds issued in the nonresi-
dent's own state or regiom, and (2) any state tax that the nonresident might
have to pay on the income from Virginia bonds that he would not have to pay om
bonds issued in his own state. Similar, k;, represents the factors that
produce a difference between the yield that a Virginia resident can earn on
Virginia bonds and the yield he can earn on bonds issued elsewhere. Ikygp sets

a limit, given by Ggiﬁa)’ on the extent to which RVA can rise relative to

RMUN

RMUN. For RVA> —mer——— ,
(1-kyg)

nonresidents would purchase Virginia bonds, thereby

forcing RVA back down to the limit. Similarly, kp sets a limit, RMUN (1-kgp),
on the extent to which RVA can fall relative to RMUN. Below this limit residents
would purchase non-Virginia bonds. Between the two limits, as the diagram
indicates, regional demand and supply factors can affect RVA independently
of RMUN.

We included three variables in our model to capture regional demand
and supply effects: pledging requirements against state and local government
deposits, the stock of state and local bonds already outstanding, and state
tax rates.2 In. addition to these variables, we included variables reflecting
the size of an issue to test whether regional effects depend on issue

size.

2The structure of our model implicitly assumes that regional markets
conform closely to state boundaries. This assumption seems reasonable since
one of the most important factors that might produce regional segmentation,
state tax laws, relates specifically to states.
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Pledging requirements., On the demand side we included a variable

(PLDG) designed to measure the stringency of collateral or "nledging"
requirements against state and local deposits in the state of issue. Some
states require banks to hold securities equal to 100 percent or more of the
value of their deposit liabilities to the state and its political subdivisions.
Other states have less stringent requirements, and still others have no
requirements or very low requirements.3 Those states that impose such
requirements invariably accept as eligible collateral U. S. government and
agency securities and securities issued by the state in question and its
political subdivisions. Therefore, one would expect the demand for municipal
securities to be higher in states with relatively stringent requirements than
in states with more lenient requirements, and there is evidence to support
this ccntention.4 In terms of Figure III-1, the demand curve would shift

to the right across states as pledging requirements became progressively more
stringent. In these circumstances,'reoffer vields would vary inversely with
the stringency of pledging requirements.

Stock of state and local bonds outstanding. To measure regional

supply effects we included the ratio of the currently outstanding stock of
state and loecal bonds to state personal income (STOCK/PI) for the state iﬁ
which a bond was issued. If the municipal market is geographically segmented,
a large outstanding stock of bonds fssued by units in the same state would
put upward pressure on the reoffer yields of new bonds issued in that state.

State tax rates. As suggested in the discussion of Figure III-1

above, one of the factors affecting the limits within which the yields on the

bonds issued in a given state can rise or fall relative to national market

3

For a list of pledging requirements as of 1979, see the final report
of the Federal Reserve's Ad Hoc Subcommittee on Full Insurance of Government
Deposits [28, p. 44-45].

4See. Ratti [45].
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yields is state tax rates. For a particular state-—such as Virginia in the
diagram--there are two separate effects. First, state or local tax rates
in states other than Virginia affect kyp and hence the upper limit in the
diagram. Second, the Virginia tax rate affects kg and therefore the lower
1imit in the diagram. Specifically, the higher the Virginia tax rate, the
lower would be the lower limit on the yields on bonds issued in Virginia.
In general, therefore, higher in-state tax rates would be expected to
reduce reoffer yields. Our model included the maximum state tax rates
applicable to both individuals and commercial banks in the state in which

a bond was issued in an effort to capture the latter effect. It should be
noted that this effect might be empirically weak, since the position of the
lower limit in Figure III-1 would only affect yields in those cases where
the supply curve intersected the lower horizontal portion of the demand
curve.

Issue size.6 The fourth and fimal variable we included that is
related to regional supply and demand effects was issue size: As pointed
out above, information costs are one factor that might produce geagraphic
market segmentation, with higher information costs increasing the degree
of segmentation. With reference to Figure III-1, such costs influence kyg
and kp and hence the upper and lower limits om yields shown on the graph.
More specifically, higher information costs widen the range between the
limits and conversely. But information costs per dollar of par value almost
certainly decline as issue size rises. It follows that the magnitude of both

the pledging and outstanding stock effects diminish as issue size

5

These maximum rates are intended to serve as proxies for average
rates since data on average rates are not available.

6Additional effects of issue size that are conceptually separate
from those discussed here are discussed in section VII.
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rises.7 We included variables in our model to capture this effect of
issue size. As noted below, a similar specification was used previously
by Hendershott and Kidwell [15}.

Against this background, our hypotheses regarding regional demand

and supply effects can be specified formally as follows:

- +
(III-1) REQFF = Bl + BZPLDG + BBSTOCK/PI
- +
+ BASTR + BSPLDG'lnSIZE

+ B6(STOCK/PI)-lnSIZE + 372 .

where REQFF is the dependent variable, STR is the maximum in-state tax rate,
STZE is issue size, and ¥ is a vector of the other explanatory variables in
the model. The multiplicative terms involving SIZE are constructed to
capture the partial offséts to the pledging and outstanding stock effects
desctibed above. The expected sign of each coefficient is shown above the

coefficient.

Results of Previous Studies

Relatively few previous studies have included variables designed
to capture the effacts of regional demand and supply conditions on municipal

vields. To our knowledge two studies have analyzed the pledging effect.8 A

71n terms of Figure III-1, the partial offset to the pledging effect
can be interpreted roughly as reflecting those cases in our sample where
relatively low information costs due to relatively large issue size lower
the upper limit on yields to the extent that the supply curve intersects the
demand curve in the upper horizontal portion of the demand curve. In these
cases increased demand due to pledging requirements would either have no
effect on yields or a diminished effect compared to those cases where the
supply curve intersects the demand curve in the upward sloping portion of
the curve. Similarly, the partial offset to the outstanding stock effect
would reflect the impact of information costs on the lower limit on yields.

8Advisory Commission on Intergovernmental Relations [1] and Ad Hoc
Subcommittee [12]. Only the ACIR study is discussed here since the present
study is an extension of the work dome by the authers for the Ad Hoc
Subcommittee.
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regression analysis carried out in connection with a study of public deposit
insurance for the Advisory Commission on Intergovermmental Relations (ACIR)

9 The

included dummy variables constructed to measure the pledging effect.
pledging dummies were based on a classification of states among "high-pledge,"
"moderate-pledge,' and "low-pledge’ categories according to the strimgency of
requirements. The results of the analysis suggested that pledging requirements
reduced NIC in the "high-pledge' states from about 5 basis points to about
20 basis points. Further, the effect appeared to be more consistently
significant in the later years of the period due to the apparent substitution
of municipal securities for Treasury and agency securities as collateral for
public deposits by banks in the late 1960's and early 1970'5.10 Contrary to
our hypothesis, the ACIR results suggested that the effect was somewhat
greater on large issues than on small issues. The ACIR model, however,
was much less fully specified than the present model. Moreover, it uéed
NIC as the dependent variable and was therefore subject to the shortcomings
of NIC models disgussed earlier.

The ACIR model also included a measure of the outstanding stock of
state and local debt similar to ours. This variable was significant and
had the expected (positive) sign in a majority of the ACIR regressions. It
was more consistently significant and its coefficients were larger in regres-
sions for the smaller issues in the study's sample, which is consistent with

the view that regional supply effects on yields diminish as issue size

increases.

9The ACIR study drew on a sample of 21,437 new general obligatiom

bonds issued between 1966 and 1974. Separate regressions were run (1) for
issues greater than and less than $5 million, respectively, and (2) for
each year.

lOAd Hoc Subcommittee {12, pp. 30-321.
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Hendershott and Kidwell {15] used a version of the standard NIC
model to measure regional supply effects on bonds issued in Indiana between
1970 and 1974.ll Their model included a variable designated WTISS that
measured the recent volume of new municipal securities issued by Indiana
units relative to the recent volume of new issues in the natiomal market.
This variable corresponds to the STOCK/PI variable in the present model.

In addition to WTISS, Hendershott and Kidwell also entered a multiplicative
term, WTISS:1nSIZE, to measure the impact of issue size on the supply
effect. As expected, the coefficient of WTISS was positive and the coef-
ficient of WTISS-1lnSIZE was negative. Both coefficients were significant
at the one percent level. Hence, Hendershott and Kidwell's results
suggested that a regional supply effect existed, but that the effect was
inversely related to issue size, In a related but separate analysis12
Hendershott and Kidwell concluded that at least part of the effect wéshed
‘out over a three-month period. They could not determine whether or not
there was any permanent effect. If the effect were temporary, it might
reflect market frictioms and transactions costs rather than permanent
market segmentation.
None of the earlier studies reviewed in the preparation of the

present study analyzed the effect of state tax rates on yields.

Results of the Present Study

The results of our analysis extend and refine the results of

previous studies. In particular, since our analysis included separate

llHendershott and Kidwell's sample included 389 bonds. They present

the results of two separate analyses. Reference here is to the micro amalysis
described on pp. 342-345.

2

1 Reference here is to Hendershott and Kidwell's macro analysis,
pp. 340-342.
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regreassions according to maturity, we were able to investigate whether the
regional demand and supply effects we analyzed differed systematically
across maturities. It appears that commercial banks hold relatively few
municipal bonds with maturities exceeding 15 years. In contrast, fire and
casualty companies, the other major imstitutional buyers of municipals,
apparently hold primarily longer maturities.13 Therefore, for the reasons
given below, the effects of both the pledging variable and the outstanding
stock variable might differ between the 5~, 10-, and 15-year issues on the
one hand and the 20-year issues on the other.

Pledging effect. Although the dummy variable included to measure

the pledging effect in the ACIR study performed well, it only differentiated
among states on the basis of the character of their pledging requirements

and took no account of differences in the proportion of short-term assets

held by state and local govermment units in the form of bank deposits as
opposed to other assets. Clearly, both ;he'stringency of pledging require-
ments and the relative volume of govermment funds held in bank deposits are
relevant if pledging requirements do in faect influence municipal yields.

The basis pledging variable (PLDG) used in our regressions was the percentage
of total deposits in a state subject to pledging requirements, which should
capture both dimensions of the pledging effect.

This variable worked well in ocur full sample and general obligaticn
bond equations. Its coeffieients had the expected sign and were highly
significant at the 53-, 10-, and 15-year maturities. The coefficient was
much smaller in the 20-year regressions and, although still significant,
was less highly significant than at the shorter maturities. This pattern

was expected since banks are less important participants at the long end

13 See Hendershott and Koch [30, pp. 24-25].
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of the market. The results for the product of the pledging variable and
issue size (PLDG+I1nSIZE) are discussed below. The pledging variable was
not highly significant in any of the revenue bond equations. This result
may reflect the ineligibility of revenue bonds as collateral in some states
with high pledging requirements.

Effect of stock outstanding. The coefficients of the outstanding

atock variable had the expected sign and were highly significant in all of

our full sample equations. Since this variable measures the outstanding stock
of regional bonds rather than the flow of new issues, these results imply that
an increase in the supply of regional issues has a permanent rather than a
temporary effect on the yields of new regional issues as long as the increase
is reflected in the ratio of the stock of regiomal issues to regional income.
This implication differs from the results of Hendershott and Kidwell's
analysis, which as noted above was inconclusive on this point.

Interestingly, the pattern of the coefficients of this variable
across maturities is similar to the patternm of the pledging variable
coefficients. Although the coefficient of the stock variable is significant
at the 20-year maturity, it is markedly smaller than the coefficients at
the shorter maturities. This characteristic of the stock variable coef-
ficients, like the pattern of the pledging variable coefficients, may
reflect the apparently greater participation of commercial banks in the
market at the 5-, 10-, and 15-year maturities. The structure of the banking
industry and banking markets is still largely regional and local in character.
Since bank activity in the municipal market appears to be heavier at the 5-
to 15-year maturities, the municipal market may be geographically segmented
to a greater degree at these maturities than at the longer maturities; that is,

the range between the limits in Figure III~l may be wider for the shorter
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maturities. This condition would be comsistent with the pattern of the
coefficients.

State tax rates. - Nonme of the variables we included to capture the

aeffect of differences in state tax rates was significant. This result is
not entirely surprising..‘As noted in the discussion of Figure III-1 above,
state tax rates would only be expected to affect yields in states with
relatively low stocks of bonds outstanding.

Issue gize. As iﬁdicated by equation III-1, our hypothesis specified
that issue size should enter the equations multiplicatively with both the
pledging variable and the stock variable. Neither STOCK/PI nor (STOCK/PI)-1nSIZE
was significant, however, when both variables were entered due, we believe,
to_multicollinearity.l4 In contrast, PLDG-InSIZE, had the expected sign
and was significant at the 5-, 10-, and 15-year maturities in the full
sample and general obligation equationms, Whefe the basic pledging effect
is strongest. Moreover, the effect of variations in issue size on the
estimated numerical magnitude of the full pledging effect is plausible.

From equation IIT-1 the Full pledging effect in our model is BZ-PLDG +

B.-1nST2E-PLDG, which can be rewritten (B2 + B_+InSIZE)PLDG. Using the

3 5

estimated coefficients in the 10-vear full sample equation, the total
coefficient of PLDG varies from -3.661 for a $5 million issue to -0.542
for a $100 million issue.l5 The average magnitude of PLDG in states with
relatively high pledging reqﬁirements is about 0.10 higher than in states
with relatively low pledging requirements. Consequently, our results

suggest that at the 10-year maturity, relatively high pledging requirements

1 , . o .
AThe correlation coefficient between the two variables was .949.

Issue size data in this study are expressed in thousands of dollars;f'__f
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reduce reoffer yields on the order of 35 basis points for small issues to
5 basis points or less for issues exceeding $100 million. We conclude that
one of the effects of rising issue size on reoffer yields is to diminish the
impact of the pledging effect.

Summary. = The results described in this section suggest strongly
that regional demand and supply effects exist in the municipal bond market;
The magnitude of both the pledging and outstanding stock effects was greater
at the 5-, 10-, and 15~year maturities than at the long end of the market,
which may reflect heavier commercial bank activity at the shorter maturities.
Finally, our results indicate that the strength of the pledging effect

diminishes as issue size increases.
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FIGURE III ~ 1
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IV. ISSUER CHARACTERISTIC: DEFAULT RISK

Background and Approach of Previous Studies

Default risk refers to the possibility that a bond issuer may not
meet its obligations or may not meet them on time. One would expect default
risk to affect the yield to maturity of a bond because a higher promised
yield to maturity is necessary to achieve a given expected yield. Also,
investors may demand a higher expected yield on a risky bond relative to
the yield on a risk-free bond in compensation for the risk involved.

Risk premiums may vary among municipal bonds in a given data
sample because of differences across issuers with respect to such measurable
economic and fiscal conditions as the unmemployment rate, the ratic of pension
benefits to assets, or the volume of short-term debt per capita.l Or, even
with these conditions unchanged, risk premiums might vary because investor
perception of default risk changes for other reasons or investor tolerance for
risk changes over the time period covered by the data sample.z

Previous studies of municipal bond yield differentials have generally
used one of two approaches to measure the effect of default risk. A small
number of studies interested primarily in default risk (for example [9, 10,
13]) have specified the economic and fiscal characteristics believed to
influence risk premiums and entered them directly into yield spread

regressions.

lThis list is taken from Browne and Syron [9].

Although the second category has somewhat less intuitive appeal than the
first, we believe it can be important. For example, it seems unlikely that the
extraordinary rise in municipal bond risk premiums in 1975 and 1976 was due solely
to a deterioration in the economic and financial conditions of lower rated issuers.
Browne and Syron [9] found that an equation with economic and financial conditions
as explanatory variables understated the yields of four Northern industrial cities
in 1976 by at least 90 basis points in each case.
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The second approach is to enter dummy variables for the various rating
categories of the rating agencies. As Indicated in the annotated references
at the conclusion of this study, virtually all comprehensive cross—section
studies of municipal yield differentials have used this second approach.

This approach forces the risk premiums of all like-rated bonds to be equal
over the entire time period coveraed by the data sample. Consequently, if
fundamentals deteriorate but the rating agencies do not change ratings, or

are slow to change them, errors will be introduced into the equation.

If risk premiums vary systematically over time, say with the business
cycle or with a trend, then the use of the dummy variable techmique could
introduce errors that are correlated with one of the other independent
variables included in municipal yield regressions. It is impossible to
know a priori to what extent such problems may exist. The potential problem
is greater the longer the time period covered by the data sample and the more
variable iisk premiums are over the pericd covered by the sample. Risk premiums
generally declined over the period covered in a well-known study by Reuben
Kessel [17]. As a result Kessel had to introduce four trend variables in order
to offset the errors introduced into his equations by the default risk dummy

variables.3

There is reason to believe that this procedure was not successful.
Kessel reports a negative and highly significant coefficient for issue size, which
has a strong upward trend over his 9-year estimation period (1959-1967) due to
inflation. This coefficient could be picking up the negative trend in risk
premiums that occurred over the period.
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Results of the Present 3tudy

Default risk. We used a variant of the second method described above

that corrects for most of its deficiencies. Specifically, we used Moody's
long-term municipal bond yield series to construct three default risk yield
series: Aa-Aaa, A-Aaa, and Baa-Aaa. We then multiplied these spreads by

five rating category dummy variables:4

Aa = AaDum- (Aa-Aaa)
Al = AlDum- (A-Aaa)

A = ADum® (A-Aza)

Baal = BaalDum-(Baa-Aaa)
Baa = BaaDum*(Baa—Aaa)

This procedure forces risk premiums on like-rated bonds in the sample to
conform with risk premiums implied by Moody's yield series at the date of
issue.

The coefficients of the five defaul; risk variables are shown in
Table 1. As in other studies these c;efficients are highly significant. A
priori, we expected the coefficients of Aa, A, and Baa to be fairly close to
1. The ecoefficient of Baa met this expectation. However, the coefficient
of A was smaller than expected and the coefficient of Aa was far smaller
than expected. Furthermore, the t-statistics of the Aa coefficients are well
below those of the coefficients of the other default risk variables. We have
no ready explanation for these results. It appears that the Aa risk premium

as measured by the difference between Moody's Aa and Aaa yield series is not

4Yield series for Baal-rated and Al-rated bonds were not available. The
implicit assumption is that the Baal-Aaa spread moves proportionately to the Baa-
Aaa spread and the Al-Aaa spread moves proportionately to the A-Aaa spread.

5An alternative approach to the problem of changing risk premiums for a
given rating category over the sample period is to include a eyclical economic
variable, such as the percentage change in GNP. This approach was used in
[5, 20, 21].
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a good indicator of the risk premium on newly issued Aa-rated bonds in our
data sample; As noted below, a standard dummy variable performs better in
our regressions than our variable Aa measure.

To investigate the possible hazards of using the unweighted rating
category dummy variables, we re-ran the regressions with these as our default
risk measures. There was very little change in the equations. The standard
errors rose by only 3 to 4 percent. The only noticeable change in the coef-
ficients was a drop in the national market conditions coefficient that was
offset by a rise in the constant. The t-statistics of the variables were
little changed. Consequently, it appears that over the period coveraed by our
data, the use of unweighted rating category dummy variables creates no serious
problems. However, this conclusion should not be generalized to other periods
of greater variability of risk premiums, such as 1975 and 1976.

Default risk of Northern industrial cities. In addition to the basic

default risk measures discussed above, we also included in our regressions a

dummy variable set equal to 1 for the issues of large Northern industrial

cities (NICD): Boston, Chicago, Cleveland, Detroit, Philadelphia, and Pittsburgh.6
This variable was entered on two grounds. First, following the 1975 financial
crisis in New York City there were numerous reports (for example [41]) that the
publicity surrounding this crisis was pushing up the borrowing costs of other
Northern industrial cities. -Second, a study by Browne and Syron [9] indicated

that the yields of many Northern industrial cities rose sharply relative to

Aaa yields from 1975 to 1976 and that in at least some cases this rise could

not be explained by changes in the basic economic and financial condition of

the issuer.

6On the basis of Browne and Syron's work [9] we could have also included
Newark and Buffalo. However, there are no Newark bonds in our sample, and the
two Buffalo issues in our sample were removed because we did not have complete
data for these issues.
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Our results show a large and highly significant effect of the NICD
dummy wvariable on reoffering yields. The coefficients across the four
maturity regreésions were:

S5-year 10-vear l5-year 20-year

.53 .58 .65 .58
(11.54) (11.08) (12.41)  (8.62)

We also ran our regressions with dummy variables for the issues of each of
the six cities individually. These results are reported ian Table IV-1.

There are three possible interpretations of the NICD results. The
first is that the discrete rating categories cover a wide ground and NICD is
simply picking up the fact that these issues consistently fall at the tail
end of the range covered by their rating category. This explanation can be
dispensed with immediately. The largest coefficient that could be justified
on this basis is about 10 basis points. As shown in Table IV-3, which is
discussed below, 10 basis points is about half of the largest distance between
the coefficients of any two adjacent rating category dummy variables.

The second explanation is that the economic and fipnancial conditions
affecting the risk premium on these issues changed, but Moody's didn't change
its ratings before the specific issues in the sample were sold. The third
explanation is that these conditions did not change but that risk premiums
nevertheless rose for some other reason such as the publicity surrounding
the New York crisis.

One useful piece of evidence in choosing between the two latter
explanations is the subsequent behavior of Moody's. If there was a change
in issuer conditions not reflected in Moody's ratings at the time of issue,
one would expect that eventually Moody's would lower its ratings. We compared
Moody's ratings at the end of 1981 on the issues in our sample to the ratings

at the time of issue. As shown in Table IV-2, ratings of 15 of the 30 issues
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had been dropped, none had been raised and 15 were unchanged., Furthermore,
ratings for five of the gix cities had been dropped. On balance we feel

the only conclusion that can be drawn from these results is that most of

the "unexplained" risk premiums on issues of Northern industrial cities in
our study reflects the relatively slow reaction of Moody's, as compared with
investors, to deteriorating conditicons in these ciﬁies,

Default risk and term—to-maturity. Since our analysis includes

equations for four maturities, we were able to analyze the effect of risk
premiums on vields across maturities. Van Horme [49] surveyed the evidence

from three studies on the relation between risk premiums and maturity in

the corporate bond market and found that evidence from two of the three sup-
ported the notion that the lower the grade of the bond, the higher short-term
default risk premiums are in relation to long-term risk premiums. The rationale
Van Horne offered for the inverse relation between risk premiums and maturity
for lower grade honds was that."for these grades, the probability of default

may increase as the final redemption date grows nearer and the company is

unable to improve its financial condition" (49, p. 166]. This situation

creates a "crisis-at-maturity.”

Van Horne emphasized that the relatiomship
between risk structure and maturity can change over time, especially during
economic downturns when crisis-at-maturity may grow in importance. He did
not specifically address the question of how far out the pattern of risk
premiums is influenced by crisis-at-maturity. However, charts reproduced in
his book indicate that significant effects occur at least out to the 10-year
maturity.

There is little evidence on the relationship between risk premiums
and maturity in the municipal market. Looking at data for the 1940's and

1950's, Robinson [46] concluded that the differential between the yields of

Baa-rated and Aaa-rated bonds widened as maturity lengthens. This finding
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is not consistent with a crisis-at-maturity in the municipal market in the
years studied by Robinson.

Qur data is well suited to examine the relationship between risk
premiums and maturity in the municipal market because it includes only
new issues, it spans four maturities, and it can be limited to a data set
that is completely consistent across maturities. To estimate the relation-
ship between risk and maturity we ran the four maturity regressions using
only general obligation issues that offered all four maturities. This
limited the sample to 437 observatioms for each regression. Also, for the
purposes of this section we used the default risk dummy variables so that
we could easily compare coefficients across rating categories and maturities.

The default risk coefficients are shown in Table IV-3. There are two
major results. First, in every case the coefficients of a particular rating
category increase with maturity. In particular, risk premiums rise as much
or more from the 5- to l0-year maturity for the low-grade bonds as they do
for the high-grade bonds. Second, the slope of the term-to-maturity curve
steepens from Aa to Al, from Al to A, and from A to Baal.- Only from Baal to
Baa is there a drop in the slope. The net increase in risk premiums going

from the S5-vear maturity to the 20-year maturity are:

-

Aa .028
Al .128
A .150
Baal L.220
Baa .166

As note& above, Van Horne suggests that crisis-at-maturity is especially
likely to push up risk premiums on shorter term issues in periods of economic
weakness. There were no recessions during our sample period. However, there
were two periods of relatively high risk premiums on low-grade municipal bonds.

These occurred in (1) the first few months of 1977 when these premiums were
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still substantially above normal after reaching the peaks of 1976 and (2) the
second half of 1978 when there were widespread expectations of an impending
recession.

In order to test the thesis that the relationship between risk
premiums and term—-to-maturity may change as the perceived level of risk
changes, we divided our initial sample into two subsets: (1) bonds issued
in "high-risk" periods (when Baa-Aaa was greater than or equal to 73 basis
points) and (2) bonds issued in "low-risk" periods (when Baa-Aaa was less
than 78 basis points7). The "high-risk" issues include all of those issued
in the first four months of the sample period, most of those issued in the
last five months, and a small number of other issues. Because of the
relatively small sample sizes, the "high-risk" set includes only 10 Baal-rated
and 12 Baa-rated issues while the "low-risk" set includes 31 Baal-rated issues
and 15 Baa~rated issues.

The results of this experiment are shown in Table IV-4 and graphed
in Chart IV-1. There is very little difference in the slopes of the term-to—
maturity curves for the five risk categories over the two subperiods. In
particular, in both periods the net increase in yields from the 5- to 20-year
maturity goes from about 3 basis points for Aa-rated issues to about 20 basis
points for Baal-rated issues. The slopes of the Baal-rated curves are
virtually identical in both subperiods, although the slope of the Baa-rated
curve is somewhat flatter from the 10- to 20-year maturities in the high-
risk period.

These results provide no indication that crisis-at-maturity had an

effeet on the yield curve of lower rated bonds in any part of the perioed

7
. The cut-off point of 78 basis points was chosen arbitrarily so that
-_the hlgh-rlsk sample would include almost all the issues in the beginning and

 end1ng months of the sample. There are 183 observationms in the high-risk group
j}and,254_1ssues:1n the low-risk group.
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covered by our data sample. Admittedly, this is not a stromng test of whether
crisis-at-maturity affects the relationship between low-grade bond risk
premiums and term-to-maturity in the municipal market because our "high~risk"
period does not include a recession. Nevertheless, the "high-risk" period
was clearly a period of heightened investor concern over default on low-grade
bonds, as evidenced by the fact that the Baa coefficients averaged more than

50 percent higher in that period than in the "low-risk' period.
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TABLE T1IV-3

Coefficients of Default Risk Dummy Variables

S5—-year 10-year 15-vear 20-year
Aa .113 .116 .135 .141
{ 3.52) ( 3.21) ( 3.67) ( 3.94)
Al .278 331 L4601 . 404
{ 7.41) ( 7.92) ( 9.69) ( 9.96)
A .310 .367 .437 460
{ 7.58) ( 7.99) ( 9.50) {10.22)
Baal .470 . 546 .626 .590
{ 9.00) { 9.37) (10.65) (11.98)
Baa .692 . 748 .796 .858
(11.61) (11.186) (11.80) (12.89)
Note: Data set includes 437 general obligation

issues that were reoffered im all of the
four maturities.
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TABLE 1IV-4

Coefficients of Default Risk Dummy Variables

High-Risk Periods

S-year 10-vear L5-year 20=year

Aa .078 084 116 .113
(1.46) (1.37) (1.87) (1.90)
Al .259 .354 . 389 .368
(4.06) (4.92) (5.42) (5.34)
A .312 .407 461 483
(4.40) {5.01) (5.55) {(6.11)
Baal . 589 ., 700 741 .794
{5.83) (6.08) (6.32) (7.086)
Baa .877 .972 .983 . 990
(9.06) (8.76) (8.71) (9.03)
Low-Risk Periods
Aa 134 .151 .150 .164
(3.62) (3.69) {3.53) (3.32)
Al .284 .333 .401 . 425
(6.73) (7.09) (8.47) (3.80)
A .315 .371 .434 L454
(6.84) (7.29) (8.39) (8.71)
Baal .436 .505 .582 648
{7.51) (7.94) {8.93) (8.55)
Baa 543 .584 .638 745
(7.74) (7.49) (8.03) (9.61)
Note: High-risk data set includes 183 issues and

low-risk data set includes 254 issues. All
issues are general cobligations that were
reoffered in all four of the maturities.
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V. TISSUE CHARACTERISTIC: CALL RISK AND CALL PROVISIONS
Background

Tt has been well established, at least in the corporate bond market,
that the risk that a bond will be called by its issuer prior to maturity can
increase its yield to maturity at the time of sale.1 Approximately 60 percent
of the general obligation issues in our sample and all but one of the revenue
{ssues contained callable bonds. Unlike taxable bonds, callable municipal
bonds have call provisionms that vary widely across issues. By far the most
important call provisions are (1) the number of years to the first call date
and (2) the price paid by the issuer if the issuer in fact calls the bond.

The data on years to first call for the bonds in our sample are shown
in Table V-1. These data are shown by maturity to highlight the fact that
while a particular serial issue may be ‘“callable," some of the bonds that
comprise the issue may not be callable at all because they mature hefore the
first call date.2 Only 0.7 percent of the callable issues in our full sample
5-year regression had an initial call date prior to maturity. Thié figure
rises to 10.6 percent for the l0-year regression, 88.1 percent for the 15-year
regression, and 98.2 percent for the 20-year regression.

The data om call price as of the first call date are shown in Table V-2
for the 15-year regression. The table includes only those issues in the regres-—
sion that are callable prior to maturity. The tables show that while a call
price of $103 per hundred par value at the time of years to first call is
most common, call prices fall over a wide range including par. The pattern of
call prices for dates after the first call date varies across bonds. In some

cases the call price of a bond drops quickly to par while in other cases it

lSee, for example, [51].

2 fas . . .
Only one initial call date is specified for serial issues. Hence the
number of years to first call is the same for all securities in the serial.
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declines g;adually. Occasionally, the call price is expressed as a function
of the number of years remaining before maturity. In no case, however, does
the call price fall below par.

The extent to which the possibility that a municipal bond may be called
affects its yield should depend on the pattern of interest rate expectations

over the life of the bond. Ceteris paribus, the lower the expected future

level of interest rates relative to current rates, the greater the probability
that the iésuer will find it profitable to call the issue. This factor is
referred to as "basic call risk" throughout this paper. A plausible hypothesis
is that yields increase with an increase in basic call risk.

The effect of call risk on a bond's yield should also depend on the
extent to which the bond's call provisions make it less likely that the bond
will be called. As noted above, the two major call provisions of tax-—exempt
bonds that vary across issues are years to first call and call price. It
seems reasonable to presume that the effect of variations in these call
provisions on yields is itself dependent on the existing state of interest
rate expectations. In a period when basic call risk is viewed by investors
as significént, variations in vears to first call or call price across tax-
exempt issues would be expected to produce variatioms in yields., By the
same token, in a period when basic call risk is viewed by investors as negligible,
variations in call provisions across bonds should have a negligible effect on
yields.

Given the state of basic call risk, the expected effect of variation in
years to first call on yields is straightforward: the increase in yields associated
with an increase in basic call risk should be smaller the greater the number
of years to first call. Similarly, call price is important because the

higher the call price, the lower the probability that the market price of a
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bond will rise enough for the issuer to find the call option attractive.
Consequently, the increase in yields associated with an increase in basic
call risk should be smaller for high call prices than for low call prices.

There are two complications in analyzing the effect of call price
on municipal yields. First, while the protection offered by years to first
call is fully captured by one number, the call price at a given point in
time, such as the first call date, is only a proxy for the price over the
whole period between the first call date and maturity. Second, the probability
that the price of a bond will rise above its call price after the first call
date depends not only on the call price but also on the initial price of the
bond. Short- and intermediate-term municipal bonds are often sold at a
premiums, while long-term bonds are oftem sold at a diseount.3 Clearly, a
20-year bond sold at a deep discount has negligible call risk regardless of
its call price or other call provisions. Conversely, an intermediate-term
bond that is sold at a premium is subject to additicomal call risk.

In our empirical specification below we use the call price at the
first call date as a proxy for the call price over the entire period between
the first call date and maturity. We subtract from this call price the price
of the bond at the first call date calculated using the bond's original yield
to maturity. The difference is a measure of the gap that has to be overcome
by falling interest rates before the market price of the bond rises to its
call price. The bigger this gap at the first call date, the greater the

decline in interest rates necessary to make call profitable to the issuer.

Previous Studies

The approach used in previous studies to capture the effect of call

provisions on municipal bond yields has been to include either (1) a dummy

The reasons for these practices are discussed in section VI.
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variable specifying whether or not the issue is callable or (2) a variable

for the numbef of years to first call.4 The predicted sign of the call

dummy coefficient is positive while the predicted sign of the years to first
call coefficient is negative. The empirical results in these studies have
been generally disappointing. In only four studies [15, 19, 20, 22] did

all reported regressions have statistically significant call variable coef-
ficients with the predicted sign. In seven studies [4, 11, 12, 17, 18, 23,
24] the results of some reported regressions were significant while the results
of others were not, and in six studies [3, 6, 7, 14, 16, 21} all call variable
coefficients were insignificant. 0f those studies reporting significant
coefficients for the call dummy variable, the coefficients with one

exception ranged from 11 to 35 basis points.

The generally poor results of these studies stem from the complications
discussed above. First, the dummy variable technique forces the effect of call
risk to he constant over the whole period covered by a study's data sample,
which ignores the effect of interest rate expectations omn éall risk. Second,
as pointed out in the introduction, most previous studies have used the entire
serial issue as the analytical unit and, conseguently, have used aggregate
interest rate measures such as NIC or TIC as dependent variables. This
approach cannot accurately estimate call effects because a serial issue is a
conglomeration of bonds, some of which may be callable and some of which may
not be callable. Further, even among callable bonds within a given serial

issue there is typically wide variation in the difference between maturity

An exception is Kidwell [18] who tested for other call features.
Years to first call, however, was the only call variable that had a
significant coefficient with the predicted sign in any of his ragressions.

5Specifically, {4, 15, 19, 20] reported coefficients of .346, .l48,
.110, and .137, respectively. Study [24] reported a coefficient of .995 for
general obligation issues and a coefficient of .198 for all issues.
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and the First call date and in the difference between call price and the

initial price of the bond.6

Results of the Present Study

Procedure. Our approach to measuring the effects of basiec call risk
and call provisions is designed to avoid the difficulties in previous studies.
The procedure has three steps.

(1) TFirst, we specify a basic call risk variable (CR) that is solely

"a function of in-erest rate expectations.7 This variable is defined as:

{v-1) CR = call dummy(l/eSPR

}

where the call dummy indicates whether or not the issue is callable and SPR
is the spread between 20- and 7-year U.S. government bond yields.8 This
function form has the desired feature that as the spread becomes very large,
the effect of basic call risk approaches zero. The assumption underlying
the use of this proxy is that in 1977 and 1978, changes in the U.S. bond
yield curve were determined by changes in interest rate expectations.

We construct three specific basic call risk variables, one each for

the 10-year, 15-year, and 20-year regressions. (No call variables are

Also, as discussed earlier, the use of the serial issue as the analytical
unit requires the use of aggregate national market comditlons variables that may
bias the coefficients of the call variables. For instance, an average maturity
variable, which might be included to reflect the position of an "average" bond in
a serial on the yield curve, might also pick up call effects by measuring the
proportion of bonds in an issue that are callable.

7The choice of interest rate expectationms as the "basic' determipant
of call risk in our specification is somewhat arbitrary. In reality, call
risk for a particular issue depends jointly on interest rate expectatioms,
years to first call, call price, and the initial price of the bond. As indicated
in what follows, however, we have built our analysis of the effect of call risk
on yields around this factor. One advantage of focusing on interest rate expecta-
tions is that our results can be more easily compared to studies of the corporate
bond market where interest rate expectations are generally the sole determinant
of call risk.

Since the most common years to first call is 10 years we would have
preferred to use the spread between the 20~ and l0-year U.S. yields. We used
Salomon Brothers weekly data, however, and a 10-year maturity yield was not
available.
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ipcluded in the 5-year regressions because virtually none of the 5~year
securities inm our sample are callable.) Each of these variables is set at
zero if years to first call for a pérticular issue is greater than the
maturity of the bond in question. For instance, the call risk variable for

the 10-year maturity (CR10) is specified as:

CR10

CRIO

0 if YFC 2 10
(v-2)

1

CR if YFC < 10
(2) Second, we enter years to first call to the model multiplicatively
with basic call risk. For the 10-year regressions, the years to first call
variable (YFClO) is:
(V-3 YFClO = YFC-CRIO .

If YFC is greater than ten, then CRlO will be set at zero and YFClO will also

he zero. However, if YFC is less than 10 years, the total call effect is:

+ —_

(V-4) chRlO + GZYFC-CRlO »

where ¢y and c, are the estimated regression coefficients. This specification
has the desirable property that the effect of a large YFC can only be to
diminish the effect of whatever basic call risk is present at the time of
issue. In contrast, if YFC were entered by itself in the regression, the
implication would be that a large YFC could have a negative effect om yields
even in periods when basic call risk is negligible.

(3) TFinally, a set of three variables for call price (CP) are
constructed. As indicated above, the variable is measured at the time of
years to first call as the difference between call price and the price of
the bond calculated using the bond's original yield to maturity. This

variable is also entered multiplicatively with the basic call risk variable.

Consequently, the total call effect in our regressions is:
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+ — —

(v=-5) ClCRlO + CZYFC-CRIO + C3CP10-CR10

(V-6) or ' {c. + ¢, YFC + c,CP

) 3CPyg) " CR

10
where €15 Cyy and Cq are the coefficients of the estimated equation.

Before discussing the results, two points about our specification
need to be acknowledged. First, our approach assumes that the adjustment to
changing interest rate expectations is made solely through the yield on
callable bonds. This in turn assumes that state and local govermments do not
alter years to first call and call prices to offset the effect of changing
interest rate expectations on callable bond yields. An examination of our
data for callable bonds strongly supports this assumption. The correlation
coefficients among the interest rate expectation and call provision variables
are shown in Table V-3. Neither the years to first call nor the call price as
of the first call date are significantly correlated with interest rate
expectations or the level of interest rates.9 The sécond aspect of our
specification is that, as noted above, the call price at the first call date
is used as a proxy for the call price over the entire period between the first
" call date and the maturity date.

Results. As shown in Table 1 the coefficients of the basic call
risk variable by itself and the years to first call variable have the expected
sign and are highly significant in the 15- and 20-year full sample regressioms.
The t-statistics in the l0-year regression drop sharply, but are still significant
at the 10 percent level. The coefficients of the call price variable gemerally
were not significant and in one instance the coefficient was significant with
the wrong sign. Consequently, this variable was dropped from the reported

. 1
equations.

9
The lack of correlation between the level of interest rates and years
to first call was also found by Kidwell [35].
10
We beleive the most plausible explanation for the poor performance of
the call price variable is that it is too crude to serve as a proxy for the
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The sum of the coefficients of the basic call risk variable (i.e.

c, + c2°ln(YFC)) are shown in Table V-4 for different values of YFC. (The

1
table can also be read as the effect of call risk on yields for a spread
(SPR) of O--i.e. a value of CR of l-—which is about one—third from the
bottom of the range of the spread variable.) The pattern of coefficients
across and within maturities generally conform to a priori expectations.
First, for a given YFC the coefficients rise with the maturity of the bond.
The only exception to this is the coefficients of the 15~ and 20-year
maturiries at low levels of YFC. Second, the sum of the coefficients of the
basic call risk variable for a particular maturity approach 0 as YFC appreoaches
maturity. For all three maturities the sum of the coefficients have the un-
desirable property of dropping below 0 when YFC equals maturity. In the
10- and 20-year regressions, however, these negative value are very close
to 0 (-.017 and -.029, respectively).

The total call effect for .the 20-year regression is shown in Chart V-1
over the range of the yield sp%ead-used in our regressions. The’effect for
a 20-year bond with 5 years to first call ranged from 8 to 22 basis points
over the 1977-78 period. For a bond with 10 years of call protection, the
effect was only 3 to 9 basis points. These call effects are fairly small
compared to the maximum effect reported in corporate bond studies. Municipal
bond rates were low in the 1977-78 period relative to the three préceding years,
however, and one would therefore expect the call effect to be relatively weak

in this period. Larger effects might well occur in high interest rate periods.

behavior of ecall price over the entire period between the initial call date and
the maturity date. An alternative explamation is that multicolinearity exists
between the call price variable and other variables, to be discussed in the
next section, that were included to capture the effects of discounts and
premiums on yields. We investigated this latter explanation by rerunning the
regressions using only par bonds. The call price coefficients, however,
remained insignificant.
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As noted in the introduction, Table 5 shows the results of a re-
estimation of ourhbasic equation using NIC as the dependent variable and
incorporating the national market conditions variables typically used in NIC
equations. The results for the call coefficients in this regression were
similar to the relatively weak results in the 10-year regression discussed
above and, like the 10-year regression results, were significantly weaker

than the results in our 15- and 20-year regressions.



Total number of

Total number of
not callable

Number

of vears

Years to First Call of Bonds
in Regressions

observations

issues

to first call

- 65 =

TABLE V-1

1<
5 <
10 <

15 <

and < 5

and < 10

and < 15

and < 20

Greater than or
equal to 20

{(memo 1item:
equal to 10)

S5-year 10-year 15~year 20-year
regression regression regression regression
860 876 829 620
270 265 243 166

4 4 3 3
59 61 52 32
451 470 461 351
68 68 62 60
8 3 8 8
359 376 371 283
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TABLE V-2

Call Price at Time of First Call for Bonds
in 15-Year Regression

(Includes only bonds in regression callable
in less thamn 15 years)

Call price

Equals 100
100 < and
101 < and
102 < and

103 < and

IA

1A

1A

£

101

102

103

104

greater than 104

TOTAL

Number of issues

112

© 25

104

246

20

516
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TABLE V-3

Correlation Coefficients Among Call Variables

20-Year Aaa Rate
Basic Call Risk
YFC

Call Price at YFC
for 20-Year Maturity

20-Year Basic Call Price at YFC
Aaa Rate Call Risk YFC for 20-Year Maturity
1 .805 .075 -.064
1 .069 -,088
1 ~-.366
1
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TABLE V-4

Total Coefficients of Basic Call Risk (CR)
for Different Values of Years to First Call

Years to Maturity

First Call 10 15 20
5 .093 173 .165
7 .040 .102 .118

i0 .027 .068
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. VI. 1ISSUE CHARACTERISTIC: INEFFICIENT COUPONS

Background and Results of Previous Studies

In the municipal market, new short- and intermediate-term issues are
often sold at a premium while long-term issues are often, but less frequently,
sold at a discount. In the former case the issue carries a coupon below its
yield to maturity.

Hopewell and Kaufman [32] have labeled a municipal bond's coupon
"inefficient" if it is above or below the bond's yield to maturity. The data
on inefficient coupons for our sample of bonds is shown in Table VI-1 for
premium bonds and in Table VI-2 for discount bonds. Table VI-1 shows that at
the 5-year maturity, 84.2 percent of the issues had coupons that exceeded
yield to maturity amd 44.3 percent had coupons that exceeded yield to maturity
by more than one percentage point. These percentages drop sharply for the
longer maturities. Only 14.9 percent of the issues at the 1l0-year maturity
and almost none at the l5-year maturity had coupons more than 1 percentage
point above yield to maturity. The size of discounts in our sample is much
smaller on average. As indicated by Table VI-2, 30.1 percent of the issues
at the 20-year maturity had coupons below yield to maturity, but only 5.2
percent of these were more than one percentage point below.

The reason municipal bonds ;ften have inefficient coupons is that the
winning bid on a municipal issue is determined on the basis of net interest
cost (NIC). The essential feature of NIC is that it does not assign time value
to money. Hence:

Because investors place time value on coupons, coupons
on early maturities can be sold by the underwriters at
higher prices than coupons on later maturities summing
to the same dollar amount. Yet, under NIC, these
coupons do not cost the underwriter any extra. Thus,
to maximize their revenues from the sale of the bonds,
the underwriters are encouraged to place the highest
coupons on the earliest maturities....To obtain a low

NIC, compensating low coupons are placed on the most
distant maturities [32, p. 334].
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Hopewell and Kaufman [32, 33] have explored the costs to municipal
govermments of awarding bonds sold competitively to underwriters on the
basis of NIC bidding as opposed to true interest cost (TIC) bidding.
Hopewell and Kaufman break these costs down into two components. The first
cost arises because the lowest NIC bid may not be the same as the lowest
TIC bid. The second cost--which is our focus here-—arises because investors,
according to Hopewell and Kaufman, will only purchase bonds with inefficient
coupons at higher yields to maturity than bonds with efficient coupons that
are otherwise similar in all respects. Consequently, yields, calculated on a

TIC basis, will be higher under NIC bidding than under TIC bidding.

Hopewell and Kaufman estimated the cost to an issuer of accepting
the wrong bid as the difference between the present value of the coupon stream
of the low NIC bid and that of the low TIC bid. They measured the cost of
inefficient coupons-—the second cost noted above~-by (1) specifying an
"efficient'" vield curve for thg lowest TIC bid and {2) then calculating the
difference betwéen the present value of the coupon stream generated by this
efficient curve and the present value of the actual stream of inefficient
coupons.l Hopewell and Kaufman approximated the efficient curve on the basis
of their own judgment regarding the yields that would be required to sell
par bonds for the issue at different maturities, holding all other character-
istics of the issue constant.

Hopewell and Kaufman gave different explanations for the effect of
high and low inefficient coupons on reoffering yields. The most powerful

factor they cited was the capital gains tax liability incurred on low coupon

lThe discount rate used to calculate the present value of all three
coupon streams is the low TIC bid. The choice of the appropriate rate of
discount is discussed in [32, p. 533].
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discount bonds. Par bonds are not subject to any taxes, while discount bonds
may be subject to capital gains tax on the discount at maturity, and in any
case investors appear to believe they are subject to tax.2 Consequently, a
higher recffer yield is required on a discount bond in order to earn the same
after-tax yield as on an otherwise comparable par bond. Hopewell and Kaufman
also cited a number of other factors that may further inflate the yield of a

discount bond {33, p. 284-285]:

Low coupon bonds have longer duration than current coupon
bonds of comparable maturity and thus are more veolatile in
price for a given change in interest rates. To the extent
liquidity premiums exist and increase with term to duration,
the creation of low coupon bonds results in the creation of
riskier bonds than otherwise on which investors demand cor-
respondingly greater compensation, even after adjustments
for [tax] difference....Some investors may also view dis-
count bonds unfavorably because of the lack of cash flow or
reduced marketability and demand a compensating penalty
yield.

Hopewell and Kaufman also offered an explanation for the effect of high
" inefficient coupons on yields [32, p. 535]:
High coupon bonds that force bonds to sell at larger
premiums subject investors to additiomal costs and/or
risks associated with the reinvestment of coupon payments.
Risk averse investors find these bonds less attractive
than par bonds and purchase them only at a higher vield.
This explanation, it might be noted, seems less persuasive than the explanation
for discount bonds since if these factors were important, they should have the
opposite effect on discount bonds.
In their empirical work, Hopewell and Kaufman [33] concluded that both
high and low inefficient coupons raise reoffering yields. The measured effect

of high coupons, however, was much smaller. They also concluded that in the

case of most issues, capital gaing tax liability by itself is insufficient

2According to a publication of the Securities Industry Association
[26, p. 9], capital gains are exempt from taxation only when the issuer issues
them to the underwriter at a discount. If, in contrast, the underwriter purchases
an entire serial issue of bonds at a single unallocated price not less than their
total par value and some of the bonds are reoffered by the dealer at a discount,
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to explain the magnitude of the additiomal yield required on discount

bonds.

Approach and Results of the Present Study

Procedure. We developed a direct test of Hopewell and Kaufman's
theory that inefficient coupons raise reoffering yields by including measures
of the inefficiency of an issue's coupons as independent variables in our
regressions. Specifically, we calculated a variable for high inefficient
coupons and a variable for low inefficient coupons for each maturity in our
sample. For example, the high inefficient coupon variable for the 5-year
maturity is the difference between a 5-year issue'é coupon and its yield to
maturity. The difference is set at zero if the bond is selling at a discount.
Similarly, the low inefficient coupon variable is the difference between an
issue's yield to maturity and its coupon(a.

This approach to the analysis of coupon rate effects has three desirable
features. First, in contrast to Hopewell and Kaufman's procedure, it does
not require judgments on our part as to what the efficient yield curve
is for a particular issue. Second, it separately tests for the influence of
high and low coupons. This is important since, as noted above, the explanations
given by Hopewell and Kaufman for the two effects are different., Third, if

Hopewell and Kaufman are correct, then our regressions add a set of variables

the capital gain is not tax-exempt. This interpretation has been challenged,
however, in a recent article by Braswell, Reinhart, and Hasselback. (See
Ronald C. Braswell, Walter J. Reinhart, and James R. Hasselback, "The Tax
Treatment of Municipal Discount Bonds," Financial Management, Spring 1982.)
These writers conclude that if an investor buys a mew discount bond from an
underwriter, the discount is treated as tax-free interest income regardless
of the circumstances under which the underwriter acquired the bond from the
issuer,

3Hopewe11 and Kaufman [32, p. 538] alsc found the costs of inef-
ficient coupons to state and local govermments were much higher than the costs
of accepting the wrong bid.

4In practice virtually no 5-year or 1l0-year bonds are sold at
discounts and virtually no 20-year bonds are sold at premiums. Consequently,
only the 15-year regression includes both high and low coupon variables.
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that have been missing from all prévious cross-section regression studies of
tax—exempt yield differentials.

As a preliminary, it will be useful to calculate the expected coef-
ficients of the low coupon variable in our 15- and 20-yeér regressions under
the assumption that low coupons influence reoffering yields only because of
the capital gains tax effect discussed above. An abbreviated version of our
regressilon model is

(VI-1) "R = EC + B(R-COUP),
where R is a bond's actual yield to maturity, COUP is its actual coupon and
EC is the implicit efficient coupen. That is, EC is the yield to maturity
the bond would carry if its vield and its coupon were equal. Since in this
hypothetical case the only cost of the inefficiency of the actual coupon is
tﬁé capital gains tax, the efficient coupon is the investor's after tax yield.

Tables VI-3 and VI-4 show values of B for different levels of interest
rates and for different levels of (R-COUP) and EC.5 In making the calcula-
tions shown in Tables VI-3 and VI-4 we used the 48 percent capital gains tax
rate of commercial banks, which are collectively theklargest investors in the
municipal market and which have the highest capital gains tax rate. Hence, the
computed values for B are the maximum one would expect if capital gains taxes
were the only force pushing up the yield on discount bonds. The tables
indicate that B falls moderately with an increase in the level of interest
rates and rises moderately with aﬁ increase in the size of the discount. For
the 20~year maturity the value of B for the typical discount bond in our sample
is about 16 to 17 basis points, while for the 15-year maturity the value is about

20 to 22 basis points.

5These values were calculated as follows. First, the after-tax yield
and capital gains tax rate was plugged into the after-tax yield to maturity
formula to calculate the price of a bond with a given coupon and maturity.
This price was then plugged into before-tax yield-to-maturity formula to derive
the before~tax yield-to-maturity.
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Regression results. Our results strongly support the view that low

coupons raise reoffering ylelds. The coefficient in the 20-year regression
in Table 1 is .16 and the t-statistic is over 6. The covefficient in the
15-year regression jumps sharply to .46 while the t-statistic falls to
2.69.

We considered two explanmatioms for the unexpectedly large difference
between the coefficients in the 15- and 20-vear equations. First, as noted
in the discussion of call effects, there is no variable in the regressions
that accurately captures the effect of the call protection provided by call
price. It is reasonable to presume that this '"missing" variable would be
correlated with the low coupon variable because low coupons increase the gap

between call price and the initial price of a bond. This correlation would

bias the coefficient of the low coupon variable downward, and this bias would

be greater in the 20-year equation than in the l5-year equatiom. . Comsequently,

we reran the regressions with only noncallable bonds. The resulting coefficients
are compared to the original ceefficients in Table VI-5. There was some narrowing

of the gap between the 15~ and 20-year discount bond coefficients, but the gap

remained substantial.

A plausible behavioral interpretation of the remaining gap is that it
reflects the larger impact of commercial bank behavior at the l5-year maturity.
According to Hobby [31] bank holdings of municipals fall off sharply above the
10-year to 15-year maturity range. Since commercial banks have a higher
capital gains tax rate than individuals, who are the second largest group of
investors in municipal securities, one might expect the marginal investor at
the 15-year maturity to have a higher capital gains tax rate than the marginal
investor at the 20-year maturity. This difference would tend to raise the
coefficient of the low coupon variable in the 15-year regression relative to

the coefficient in the 20-year regression.
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This interpretation has two implicatioms. First, since it assumes
that the capital gains tax rate of the marginal investor at the Z20-year
maturity is less than the bank capital gains tax rate used in constructing
Table VI-3, the coefficients of the low coupon variable in both the 15— and
20-year regressions support Hopewell and Kaufman's conclusion that the yields
on discount bonds reflect more than an adjustment to equate after-tax yields.
This is true because the estimated coefficient in the l5-year equation exceeds
the coefficients calculated in Table VI-4, and the estimated coefficient in
the 20-year equation exceeds the coefficients that would have appeared in
Table VI-3 if a lower tax rate had been used in constructing the table.
Second, this interpretation of the coefficients implies that there are habitat
effects on the tax—exempt yield curve.

The results for the high coupon variables are much weaker. The
‘coefficient in the 5-year regression, which has the largest premiums, is
approximately 2 basis -points and is significant only at the 10 percent leyel
using a two-tail test. The coefficients of the high coupon variables in the
other maturity regressions were not significant.

State and local govermment behavior. Silber {47, p. 13] has observed

that despite the evidence on the costs to state and local govermnments of using
NIC bidding put forward by Hopewell and Kaufman, "the practice has not been
abandoned by municipalities--an observation worth recalling when trying to

apply a pure profit-maximizing model to local government decisions.”" Our data

on discounts and premiums in conjunction with our regression results suggest

6In at least one reference Hopewell and Kaufman imply that the effect
of premiums on reoffering yields is limited to '"large" premiums, although it
is not clear from their explanations why the impact of premium coupons on
vields should be discontinuous. As a rough test of this explanation we re-
defined our high coupon variable so that all values less than one percentage
point were set equal to zero. There was no net improvement in the performance
of the high coupon coefficients. In two maturities the t-statistic fell, and
in one maturity it rose.
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that Silber may have been too harsh in his judgment of state and local govern-—
ment behavior. As Hopewell and Kaufman note [33, p. 2953], the costs to govern-—
ments of NIC bidding can be reduced or eliminated not only by moving to another
bidding procedure, but also by putting constraints on the types of bids
accepted. Our data show that in the 1977-78 period the number of issues

with large premiums was very large while the number with large discounts was
very small. Hopewell and Kaufman do not report their discount and premium

data in detail. A reading of their articles, however, indicates that in

their 1973 data the relative use of premiums was less while the use of discounts
was considerably greater.

Both our results and Hopewell and Kaufman's results indicate that
discount bonds impose by far the greatest cost on governments. The small
number of large discounts in the 1977-78 period suggest that governments
have recognized these costs and reacted by putting constraints on the use of

low coupons in NIC bidding.




- 78 -

TABLE VI~1

Inefficient Coupons:

Premiums

Spread Between Coupon and Yield to Maturity
of Bonds in Sample
{percentage points)

Equal to O

{or negative)

0 <

0.5 <

1.0 <

1.5 <

2.0 <

2.5+«

3.0 <

3.5 <

4.0 <

greatey than 4.5

and

and

and

and

and

and

and

and

and

Total

in

1A

1A

in

[P

[ 1Y

A

=

<

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

S5=year 10-year l5~year
maturity maturity maturity
146 306 622
123 332 207
230 129 11
142 50 9
104 5L 2
95 - 26 0
36 3 0

6 2 0
6 2 0
2 0 a
1 0 0
885 901 851
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TABLE VT-2

Inefficient Coupons: Discounts

Spread Between Yield to Maturity and Coupon
of Bonds in Sample
{percentage points)

15-year 20~-year

maturity maturity
Equal to O 670 317
(or negative)

0 < and £ 0.5 181 272
0.5 < and 5 1.0 0 13
1.0 < and 5 1.5 0 16
1.5 < and £ 2.0 0 C11
2.0 < and < 2.5 0 5
greater than 2.5 0 1

Total 851 635
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TARLE VT=3

Before- and After~Tax Yields on Discount Bonds
Maturity = 20 Years
Capital gains tax rate = 487

Efficient Coupon (After-Tax Yield)

Actual
Coupon 4-1/12 5 5-1/2 & 6-1/2 7
4 R (before-tax yield) 4.63 5.24 5.84 .43 7.01 .57
R-EC .13 .24 34 .43 .51 .57
R-COUP .63 1.24 1.84 .43 3.01 .57
{R-EC) / (R~COUP) .21 .19 .18 .18 .17 .16
5 R (before-tax yield) 5.60 .19 6,77 .34
R-EC .10 .18 .27 34
R-COUP .60 .19 1.77 .34
(R-EC) /{R-COUP) .17 .16 .13 .15
6 R (before-tax yield) 6.58 .15
R-EC .08 .15
R-COUP .58 .15
(R-EC) / (R~COUP) 14 .13



TARLE VI-4
Before~ and After-Tax Yields on Discount Bonds

Maturity = 15 Years
Capital gains tax rate = 48%

Efficient Coupon (After-Tax Yield)

Actual
Coupon 4=1/2 5 5-1/2 6 6-1/2 7
4 R (before-tax yield) 4.67 5.32 5.96 6.59 7.21
R-EC A7 .32 .46 .59 .71
R~-COUP 67 1.32 1.96 2.59 3.21
(R-EC/R-COUP) .25 .24 .23 .23 .22
S R (before-tax yield) 5.64 6.27 6.88
R-EC 14 .27 .38
R-COUP .64 1.27 1.88
(R-EC/R-COUP) .22 .21 .20
R (before-tax yield) .61 .22
R-EC 11 .22
R~-COUP .61 - .22
(R-EC/R-COUP) .18 .18
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TABLE VI-5

Low Coupon Variable Coefficients

Full Sample Noncallable Bonds
Number of Number of
Coefficient Bonds Coefficient Bonds
15-year maturity: discount 461 827 .357 313
(2.69) (1.71)
20-year maturity: discount .161 619 .192 174
(6.05) (5.01)

Difference between 15~
and 20-year discount
coefficients . 300 163
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VIT. OTHER ISSUE CHARACTERISTICS

In addition to ecall proviéions and coupon characteristics we included
two other issue characteristics in our regression model: (1) the size of the
igssue and (2) whether or not the issue was a revenue bond. Numerous previous
studies of the municipal bond market have included-one or both of these
variables. 1In most of these studies, however, little or no attempt was

made to explain the rationale for their inclusion.

Issue Sizel

Previous studies. A large number of earlier regression studies of

municipal yields have included issue size, usually in either simple linear

or logarithmic form, as an independent variable. The results of these studies
fall into a fairly clear pattern, depending on whether the dependent variable
was (1) the reoffer vield or (2) either NIC or TIC. Four studies found a
significant relationship between reoffer yields and size. Two of these

studies [17, 21] found a simple negative relationship, and none found a

simple positive relationship. In contrast, of the nine studies that found

a significant relationship between NIC or TIC and size, eight studies {2, 3,

4, 6, 7, 15, 19, 24] found a simple positive relationship. This pattern of
results suggests two tentative conclusions. First, since the regressions with re-
offer yields as dependent variables reflect investor behavior, it appears that
investors are willing to accept‘lower vields on securities in larger issues.
Second, if the relationship between reoffer yields and size is im fact negative,
the results of the studies with NIC or TIC as the dependent variable, which

reflect the net effect of size on the sum of the reoffer yield and the underwriter

1. . . , . , ,

This section is concerned only with the direct effect of issue size
on yields. Other effects of size that are related to the effects of demand
and supply conditions in regional markets are discussed in section III.



- B4 -

spread, imply that underwriter spreads are larger for large issues. The
underlying reasons for these relationships, however, are uncertain. As noted
below, investors may be willing to accept lower yields on larger issues
because securities that are part of large issues may be less costly to re-
sell in secondary markets. The results of the study by Kessel [17] are
consistent with the view that the apparently larger underwriter spreads omn
large issues reflect less underwriter competition for large issues than for
small issues, but it is by no means certain that this interpretation is
correct.

In addition to this uncertainty regarding the interpretation of the
coefficients of size in previous studies, some of these coefficients may be
biased. In particular, both of the studies that found a negative relation-
ship between reoffer yields and size [17, 21] covered an eight-year period
characterized by a high inflation rate. Since the size data in both
studies was in current dollars and therefore contained an inflation trend,
the size coefficients may be biased by spurious correlation between the trend
in issue size and trend in the dependent variable. For example, Kessel's
study [17] covered a period during which there was a significant downward
trend in the spread between Aaa bonds and lower rated bonds. The highly
significant negative coefficient on size in Kessel's equations may therefore
simply reflect spurious negative correlation between the trends in size and

risk premiums over the period.

2In Kessel's model size affects underwriter spreads both (1) directly
and (2) indirectly through its effects on the number of bids. It is the
(positive) indirect effect that is consistent with the competitive inter-
pretation noted in the text. The direct effect was negative. Xessel {17;
p. 718] believed this latter result indicated the existence of economies of
scale in underwriting.

3Tanner [25] noted this weakness in Kessel's results.
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A recent study with the reoffer yield as the dependent variable by
Benson, Kidwell, Koch, and Rogowski [BKRR, 5}, however, avoided this potential
bias. This study covered the nine-year period between 1966 and 1975, but the
authors converted the issue size data in their sample to constant 1972 dollars,
thereby eliminating the inflatiom trend from the data. The specification of
size that apparently worked best in this analysis was quadratic, c,*SIZE +

1

SIZEZ, with ¢,<0 and c2>0. That is, the estimated relationship was u-shaped,

€2 1
with increases in size exerted a dovmward impact on yields up to some point
and an upward effect thereafter. BKKR regarded issue size as a proxy for
the difficulty faced by an underwriter in marketing the bonds in an issue,
which, in turn, was directly affected by the prospective cost to investors
of reselling the bonds in secondary markets. Specifically, since typically
only the bonds of relatively large volume issuers are actively traded in
secondary markets, marketability increases, and therefore reoffer yields
decrease, as issue size increases up to some point. Beydnd this level,
however, underwriters have difficulty placing large issues due to market
congestion at the time of the sale, and therefore yields rise relative to
the yields on smaller issues. BKKR estimated the turning point to be $26
million in 1972 dellars. BKKR's results, then, indicate that reoffer yields

do not decline indefinitely as issue size increases.

Results of the present study. We entered issue size in our regression

equations in several forms. Since the time period covered by ocur data is
relatively short, the risk of bias due to trend was small. The results were
highly sensitive to the particular specification used. The specification that
worked best was identical to the quadratic relationship used by BKKR. A4s
indicated in Table 1, the coefficients have the proper sign in all of the
equations. The coefficients of the linear term are significant at the

1 percent level in the 5-, 10-, and 15~year equations. The squared term is
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significant at the 5 percent level in the 15-year equation. Neither term
is significant in the 20-year equation. The principal difference betwean
our results and the BKKR results is that the estimated coefficients in our
equations implied that the size at which yields stop declining and begin
rising is larger than the BKKR estimate. Our estimate was approximately
$170 million in 1978 dollars or approximately $115 million in 1972 dollars
compared to BKKR's $26 millionm.

Aside from this difference, our results tended to confirm the results
of the BKKR study and the interpretation of those results offered there. Here
as elsewhere in our study, the difference between the results for the 20-year
equation and the results for the shorter maturity equationé may reflect
habitat effects. In this instance it may be that the stronger relationship
in the shorter maturity equations reflects, for example, a greater comncern on
the part of commercial banks than among individual investors with the relative

case and cost of selling specific municipal bonds prior to maturity.

Revenue Bonds

Many previous regression studies of the determinants of municipal bond
yields for which the data included both revenue and general obligation issues
[for example, 3, 4, 8, 15, 16, 17, 18, 19, 20, 21] have included a revemnue
bond dummy variable to capture any systematic difference between the yields on
general obligation bonds and revenue bonds not captured by the other explanatory
variables in the equations. The coefficients of the revenue dummies in
all of these studies have been positive and significant.

Previous studies have put forward two explanations for this result.
First, Hopewell and Kaufman [16; p. 1656] argued that most investors believe

that revenue bonds carry a greater default risk than otherwise comparable

bonds and that this increased risk is not reflected in bond ratings. Second,
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it has been argued that the upward effect of revenue st?tus on yields reflects
ineligibility of banks to underwrite many revenue bonds. In this regard,
Kessel's study {17].was the first to include a revenue dummy. Kessel's
coefficient indicated that revenue status raised reoffer yields approximately
8.5 basis points. Although Kessel himself did not attempt to explain this
result, Silber [47; p. 20] subsequently argued that the result reflected a
direct éffect of the ineligibility of commercial banks to underwrite revenue
bonds on revenue bond yields over and above the indirect effeect of bank ineligi-
bility arising through the underwriter bidding process.4 This direct effect
might reflect, among other things, an investor perception that bonds sold through
banks carry the bank's tacit endorsement. Further, Silber suggested [47; p. 14]
that banks would be more likely to make secondary markets for bonds they were
eligible to underwrite. Silber's interpretation of Kessel's estimate however,
is a controversial matter as indicated in the discussion of the effect of
underwriter competition on municipal vields in the next sectiom.

As shown in Table 1, our estimates indicate thét revenue status raises
reoffer yields from about 6 basis points at the 5-year maturity to 10 to 11
basis points at the 15- and 20-year maturities. These estimates are close
to Kessel's estimate but somewhat below the estimates in several other
studies. In‘our view, the most plausible explanation of the impact of

revenue status i1s that revenue bonds are generally more costly and more

difficult for investors to sell before maturity than general obligation bonds.5

4Silber's interpretation was possible because Kessel used pre-1968
data. Before 1968 banks were eligible to underwrite all general obligation
bonds but were ineligible to underwrite virtually all revenue bonds. Since
that date banks have gained the authority to underwrite some revenue bonds.

This appears to be the case whether or not the revenue bond is
eligible to be underwritten by banks.
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Revenue bonds appear te have less well developed secondary markets and to

be subject to higher bid-ask spreads when resold than otherwise comparable
general obligation bonds. In these circumstances one would expect investors
to demand higher yields for revenue bomds. Although this explanation appeals
to us more strongly than the others we have seen, it too is essentially an
ex post rationalization. Tt will probably be necessary to include more
explicit measures of the cost of selling bonds prior to maturity to resolve

this issue.
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VIII. UNDERWRITER CONDITIONS
Backpround

ihis section deals with the effects of the comditions surrounding
the underwriting of municipal securities on reoffer yields. The specific
underwriter conditions analyzed were: (1) whether an 1lssue was sold to
the underwriter through competitive bidding or through negotiation with a
single underwriter, (2) the number of bids received by an issue if it was
a competitive issue, and (3) the range of bids. Virtually all gemeral
obligation bonds are required by law to be sold competitively. Revenue
honds are sold both competitively and through negotiatiom. The number of
bids received on competitive issues varies substantially across issues.
Table VIII-1 provides bidding data for the 793 competitive issues in our
sample. The median number of bids for all issues was four. The table
also shows the number of bids received by issues in each rating category.
As the table indicates, issues rated Baal and below generally received
fewer bids than higher rated issues. The range of bids élso varies con-
siderably across issues. Table VIII-2 indicates the range of bids for all
issues in the sample that received four bids.

A substantial body of literature dealing with these effects has
developed in recent years,l most of it aimed at contributing to the debate
over whether or not commercial banks should be allowed to underwrite all

2 . .
ravenue bonds. We have not attempted to break major new ground in this area.

lThe most important recent studies in this area are Kessel [22},
Cagan [11], Cagan [12], Mussa [39], Mussa [40], Bierwag, Hopewell and Kaufman
[6], Bierwag, Hopewell, Kaufman and Leonard [7], Hopewell and Kaufman [16],
and Benson [4]. See also the survey of this research by Silber [47].

2The Glass-Steagall Act of 1933 prohibited commercial banks from
underwriting securities except for U.S. government securities and general
obligation municipal bonds. The Housing and Urban Development Act of 1968
permitted banks to underwrite municipal revenue bonds issued to finance
housing, university or dormitory projects. Further, the Comptroller of the



- 90 -

In particular, this portion of our analysis is not complete enough to permit
us to take a firm position regarding whether or not permitting banks to under-
write revenue bonds would lower reoffer yields on these bonds. Nonetheless,
our résults borh reinforce some of the results of earlier studies in this
area and refine others with the benefit of a large recent sample of new
issues.. In addition, our breakdown of the analysis by maturities provides
additional information regarding how the impact of underwriter conditions
differs across maturities.

The basic model that has been used to analyze the potential impact
of permitting commercial banks to underwrite all revenue bonds was developed

by Kessel [17]. Kessel's model consisted of two pairs of recursive equations:

(VITI-1) BIDS = f(%,, RDUM)
(VIII-2) UNDSPD = f£(%,, BIDS)
(VIII-1) BIDS = (X, RDUM)

- +
(VIII-3) REQFF = f(iB, BIDS, RDIRM)

where BIDS is the number of bids, UNDSPD is the underwriter's spread, REOFF
is the reoffer yield, RDUM is a dummy variable set equal‘to 1 if the issue
is a revenue issue, and the X's are vectors of other variables believed to
affect the respective dependent variables. Kessel used the revenue dummy
variable as a proxy for bank ineligibility to underwrite an issue. This
procedure was appropriate since Kessel used pre-1968 data. Before 1968
virtually all revenue bonds were ineligible, while general obligation bonds
were eligible. As indicated by the signs above the explanatory variables in
these equations; Kessel hypothesized (1) that bank ineligibility reduced

the number of bids and (2) that the reduction in the number of bids, in turn,

increased underwriter spreads and raised reoffer yields. As indicated by

Currency may rule that a municipal revenue bond is in effect a general obli-
gation bond eligible to be underwritten by national banks if the bond is
backed by the full faith and credit of the issuer.
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aquation (VITI-3), Kessel also entered the revenue dummy directly in his
reoffer yield equation. Kessel himself offered no explicit rationale for this
specification. As pointed out in the preceding section, however, Silber [47,
p. 20] argued that the revenue dummy, the coefficients of which were positive
and significant in Kessel's equatioms [17, table 8, p. 725], captured a direct
effect of bank ineligibility on reoffer yields over and above the indirect
aeffect working through the bidding process.

While some of the more recent models used to analyze the bank eligibility
issue have been specified more fully than Kessel's model, most of them are varia-
tions of Kessel's basic structure. In any case, the equations estimated in the
present study correspond to equation (VIII-3) above. Formally, our model with
respect to the present section is:

- + +
(VITII-4) REQFF = f(ia, BIDS, RANGE, NDUM),
where RANGE is the range of bids, NDUM is a dummy variable indicating negotiated
issues, apd 24 is a vector of the other explanatory variables in the equatiom.
The tevenue dummy variable was discussed in Section VII and therefore is not
included here.3 As discussed below, reoffer yields are expected to decline

with an inerease in the number of bids, rise with an increase in the range of

bids, and rise if the issue is negotiated.

Results of Previous Studies: The Debate Over the Effect of Bank Hligibility

Many previous studies of the determinants of municipal bond yields
have also advanced one or more of the three hypotheses just listed. A

variety of ratiomales, however, has been used to explain them.

3Further, since some revenue bonds were eligible to be underwritten
by banks in the period covered by our sample, the revenue dummy cannot be used
as a proxy for bank eligibility as in Kessel's study.
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The effect of the number of bids. Although one would expect a

relationship between the number of bids and underwriter spreads, it is not
immediately obvious why the number of bids should affect reoffer yields.
Reoffer yields would presumably reflect conditioms in the primary securities
markets in which bonds are sold rather than competitive conditioné among
underwriters. Kessel's study [17] and several other studies [11, 12, 20, 50],
however, have found a statistically significant inverse relationship between
reoffer yields and the number of bids. Several explanations have been offered
for these results. West [50] believed that the observed relationship reflected
collusion among underwriters. Specifically, West postulated that colluding
underwriters agreed to limit the number of bids for an issue. The winning
bidder then reoffered the securities at higher than market yields to under-
writers who had voluntarily refrained from bidding. If it were sufficiently
widespread, this practice would produce an inverse relationship between vields
and the number of bids..

The search theory rationale. Kessel [17, pp. 728-730] offered an

alternative explanation based on Stigler's thesis [48] regarding search and
the economic value of information. Kessel hypothesized that information
regarding potential buyers of a new municipal issue varied across underwriters.
Fach underwriter knew some prospective buyers not identified by other under-
writers. On this basis Kessel suggested that the number of bids was a proxy
for the extent to which prospective final buyers of the securities in an
issue had been identified and informed about an issue: the larger the number
of bids, the greater the search and therefore the lower the reoffer yield.
This rationale has heen embraced by several subsequent writers including
Benson [4], Cagan [11, 12] and Silber [47].

As noted earlier, both Kessel's study and the two studies by Cagan

cited above found that an increase in the number of bids tended to reduce
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reoffer yields. Cagan's sample consisted entirely of 15-year revenue bonds
isgsued between 1973 and 1978. Kessel's sample included both 20-year general
obligation and 20-year revenue bonds issued between 1959 and 1967; however,
Kessel provided separate regression results for the two types of issues.
Cagan's coefficients were higher than Kessel's. Specifically, Cagan's results -
suggested that a unit increase in the log of bids reduced reoffer vields on
revenue issues by approximately 20 to 30 basis points. Kessel's results
indicated a reduction on the order of 15 basis points for both general
obliéation and revenue bonds. In addition to this evidence on the affect of
the number of bids on recffer yields, the results of a large number of other
studies indicated that an increase in the number of bids reduced total issuer
costs as measured by NIC or TIC. All of these results are summarized in
Table VIII-3.

The effect of the range of bids. 1In a recent study Benson [4]

attempted to extend the application of search theory to the amalysis of
municipal bond yields. Benson argued that the number of bids captured only

part of the total effect of underwriter search on yields. Specifically, he
argued that the "intensity" of underwriter search varied across issues receiving
the same number of bids due to variationms in underwriter expectations regarding
the benefits and costs of search across particular issues. For example,

issue A and issue B might both receive bids from the same two underwriters.
Potential search, as determined by the limited resources of these two under-
writers, would therefore be the same for both issues. If both underwriters
expected to make a larger profit from underwriting issue A than issue B, however,
they both might work harder to win issue A.4 Benson assumed that the intensity

of search varied inversely with the dispersion of bids.

4See Benson [4, pp. 873-874].
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"ﬂrdg'fhe grounds that more intense search should uncover buyers willing to
' accept lower yields, Benson hypothesized a positive correlation between
municipal yields and the variance of bids.

Benson tested his hypothesis using a model with TIC as the dependent
variable and a sample of bonds issued during three months in 1973. He con-
cluded that his results supported his hypothesis in the case of general
obligation bonds but not in the case of revenue bonds. Benson speculated
that the apparent absence of a search intensity effect on revenue bond yields
reflected the more specialized character of the revenue market and the cor-
respondingly greater ease with which potential buyers of revenue bonds can
be identified. We included the range of bids in the present study in order

. . . 2
to retest Benson's hypothesis using a larger sample of more recent issues.

The effect of underwriting through negotiation. The other hypothesis

noted above was that, ceteris paribus, reoffer yields are higher for negotiated

issues than for competitive issues. Negotiated issues might carry systematically
higher reoffer yields than otherwise comparable competitive issues for several
reasons. First, following the search thesis, an underwriter who does not

have to go through the competitive bidding process might conduct a less

thorough search for buyers than an underwriter who does.6 Second, many municipal
bonds are small and, as indicated in section III of this study, appear to be

sold in geographically segmented leocal and regional markets. Many of these

5As Benson himself noted, the variance of bids is conceptually superior
to the range of bids as a measure of both the dispersion of bids and the
intensity of search. As indicated below, however, the range of bids worked
well in our regressions.

6Those who favor allowing banks to underwrite all revenue issues argue
that since many ineligible revenue bonds are sold through negotiation, bank
entry would lower issuer costs by (1) increasing the competitive pressure on
underwriters in negotiated transactions to negotiate terms more favorable to
issuers and (2) inducing issuers to switch to competitive bidding. See Silber
[47, pp. 25-28].
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local markets are probably imperfectly competitive. If so, it may frequently
be in an underwriter's interest to enhance the market appeal of an issue by
setting reoffer yields a few basis points above going rates, and it is
reasonable to presume that an underwriter would be in a better position to
exploit this opportunity in a negotiated sale than in a competitive sale.7
Fiﬁally, many issues that are sold through negotiation appear to be small
issues with relatively undeveloped secondary markets. Therefore, negotiated
status, like issue size and revenue status in the preceding section; may be
a proxy for relatively high costs of resale before maturity. We included im
dummy variable for negotiated issues (NDUM) in cur equations to control for
these effects.

Previous studies have provided only limited and somewhat inconclusive
evidence regarding the effect of sale via negotiation on yields. Joehnk and
Kidwell [34] analyzed a sample of 730 paired competitive and negotiated bonds
issued between 1970‘and 1976 and found that the mean recffer yield for
negotiated issues exceeded the corresponding mean yvield for competitive issues
by 23 basis points in the case of general obligation bonds and by 27 basis
points for revenue bonds.8 Sorenson [23], in contrast, estimated that
negotiation increased net interest cost by approximately 10 basis points,
with most of the increase attributable to higher reoffer yields. Further,
Sorenson estimated that negotiation actually reduced the net interest cost of

lower rated issues that received only one or two bids.

The attack on the search theory interpretation. In recent years the

search theory interpretation of the effects of underwriter conditions om reoffer

7Joehnk and Kidwell {34] appear to believe that reduced competition
raises the yields of negotiated issues.

8 .
These comparisons were for l0-year maturities.
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=5§iélds, and the related conclusion of many of the writers who have adopted
this interpretation that permitting banks to underwrite all municipal bonds
would reduce issuer costs for currently ineligible bonds, have been subjected
to intense critical scrutiny.9 In particular, Mussa [39, 40] has strongly
challenged the search theory interpretation on intuitive grounds. Mussa
argued that search costs varied across issues. Specifically, he argued that
the search costs necessary to identify potential buyers would be low in the
case of well-known borrowers with high credit ratings and high in the case of
unfamiliar borrowers. For precisely that reason, well-known, high quality
issues with low search costs would almost certainly attract more bids than
issues requiring extensive search.lO In short, Mussa stood the search theory
interpretation on its head: rather than implying extensive search, a large
number of bids implied relatively little search.

On this basis Mussa offered a different interpretation for the inverse
statistical relationship between reoffer yields and the number of bids found
in previous studies. Since the number of bids was likely to be highest for
well-known issues of high intrimsic quality, Mussa argued that the number
of bids variable in these studies was capturing the effect of certain quality
characteristics not captured by the default risk category variables or any of

the other explanatory variables included in the equations. In contrast to the

9Although not directly relevant to the model used in the present study, a
result obtained by Bierwag, Hopewell and Kaufman [6; pp. 20-21] has been a particu-
larly important element in the case against expanding bank eligibility. In his
1978 study of revenue issues, Cagan [11] had included a variable indicating
eligibility, the coefficient of which was negative and significant. As indicated
above (see footnote 2 of this section) under present law eligibility to underwrite
revenue bonds is closely correlated with the purpose for which the bond is being
issued. Bierwag, Hopewell and Kaufman found that when they added a bond purpose

variable to Cagan's model, the coefficient of the bank eligibility variable became
insignificant.

10 ]
The data in Table VIII-1 support this contention.
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search theory interpretation, Mussa's interpretation obviously does not support
the argument that bank eligibility would lower the cost of issuing currently
ineligible bonds.

Another possible interpretation of the number of bids coefficient
that iz consistent with Mussa's general argument is that the number of bids
variable-~like issue size, the revenue dummy variable and the dummy variable
for negotiated issues--may be picking up marketability effects. That is,
secuyrities that are likely to be costly for investofs to resell before
maturity may be more difficult and less profitable for underwriters to handle

and therefore may attract fewer bids.

Results of the Present Study

Effect of the number of bids. Our results strongly support the

hypothesis that the number of competitive bids is negatively related to
reoffer yields. The coefficient of the_log of the number of bids is highly
significant at each matu;ity in the equations using our full sample tTable 1)
and in the general obligation equations (Table 2). The results in the regres-—
sions of all revenue issues (Table 3) are weaker due to the large proportion
of negotiated issues in the revenue sample. ‘The regressions for competitive
revenue issues (Table 4), however, appear to-indicate that the effect of an
increase in the number of bids on revenue bond yields is about the same as

the effect on general obligation yields. The coefficients in the competitive
revenue equations for the 5-, 10-, and l5-year maturities are all within two
basis points of the corresponding coefficients in the general obligation
regressions. These results tend to confirm Kessel's findings [17, p. 72861,
which also suggested that the effects on revenue and general obligation yields

were about the same. The lack of significance of the number of bids variable
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in the 20-year equation for competitive revenue issues is something of a

mystery.

It is worth noting that in many cases the magnitudes of our coefficients
are quite close to the corresponding estimates in other studies. For example,
Kessel's estimate for 20~-year general obligation bonds is -.14 (Table VIII-3)
compared to —.19 in our equation for 20-year general obligation issues (Table
2). Further, as indicated in the introduction toO this study, we also ran a
regression using our basic model but with NIC as the dependent variable.

Table 5 shows that the coefficient of the number of bids variable in this
equation is -.17, which is close to the corregponding coefficients in a number
of the NIC/TIC vegressions listed in Table VIII-3.

Here as elsewhere in this study, our procedure of running separate
regressions for four maturities allowed us to analyze how a particular coef-
ficient varied across maturities. In this case the absolute value of the
bids variable coefficient rose steadily in the full sample regressioné, from
-.09 at- the 5-year maturity to about -.18 at both the 15- and 20-year maturities.

Tt would have been helpful if this result had made it possible to
discriminate between the search theory rationale for the bids variable coef-
ficient offered by the proponents of broader bank eligibility to underwrite
municipal bonds and the alternmative, intrinsic quality interpretation put
forward by Mussa. Unfortunately, the absolute increase in the coefficient
as maturity lengthens is consistent with both interpretations. From the
standpoint of search theory, it might be argued that the marginal value of
additional underwriter search is greater for long-term than for short~- and
intermediate-term securities. This argument would have some plausibility since
commercial banks, which are relatively easy to identify as potential final

purchasers of particular municipal securities, hold primarily short- and
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intermediate-term municipal securities in their portfolios.l; The institutional
demand for long-term securities appears to comerprimarily from fire and casualty
companies. Since many of these companies operate nationally, it may be more
difficult for underwriters to find institutional buyers for long-term securities,
particularly in the case of small, local issues.

On the other hand, Mussa's argument that the bids variable is picking
up the effects of quality differences not captures by the rating variables is
also consistent with the behavier of the bids coefficients across maturities.
Tt will be recalled from Section IV (see Table IV-3, p.52) that the coefficients
of the default risk dummy variables also rose as maturity lengthened. It seems
reasonable to presume that the effect on reoffer yields of any éissing
"intrinsic quality' variable that the number of bids variable might be picking
up would vary across maturities in the same way that the effect of measured
default risk varies across maturities. In short, the pattern of the number
of bids variable coefficients across maturities in our equations does not
provide us with a basis to choose between the search theory ratiomale and
Mussa's alternative explanation.

In an effort to shed at least some additional light on the debate
over the interpretation of the coefficient of the number of bids wvariable, we
reran our regressions using general obligation issues having bonds at all four
maturities for the "high risk" and "low risk" periods described in Section IV.lz
The results are shown in Table VIII-4. As the table indicates, the coef-
ficients at each maturity are higher in absolute terms in the high-risk period

than in either the full period or the low-risk period. We believe this result

llSee Hobby [31].

leee Section IV, pp. 48-49.
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tends to support Mussa's intrinsic quality argument more strongly than the
search theory interpretation. Higher intrinsic quality would almost certainly
reduce yields more in a high-risk period than in a low-risk peried, just as in
Section IV a relatively high rating benefited an issuer more in high-risk period
than in a low-risk period (see Table IV-4, p. 33). Therefore, the results shown
in Table VIII-4 are consistent with Mussa's intrinsic quality interpretation in
a straightforward way. It might be argued, in defense of the search theory
interpretation, that an additional unit of search, as proxied by the number of bids,
would tend to produce more potential buyers in a high-risk periced than in a low-risk
period. While not entirely implausible, this latter explanation strikes us as
strained. On these grounds we believe that the results shown in Table VIII-4
favor Mussa's interpretation of the bid variable coefficient.

To summarize, our results with respect to the bids variable indicate
(1) that an increase in the number of bids reduces reoffer yields on both
géneral obligation and revenue bends, (2) that the absolute magnitude of this
effect increases progressively with maturity, and (3) that the magnitude of
the effeect at the 5-year, lO-year, and 15-year maturities is about the same
for general obligation and competitive revenue bonds. Finally, as just noted,
the behavior of the coefficient of the bids wariable in periods of differing
general risk appears to provide some limited support for Mussa's contention
that the number of bids is a proxy for differences in the intrinsic quality
of individual issues rather than for differences in underwriter search.

The range of bids. As indicated above, we included the range of bids

in our regressions to test Benson's hypothesis regarding the intensity of
search. On the surface our results appear to support the hypothesis. The
range of bids coefficient has the correct sign and is highly significant in

each of our full-sample regressions. Indeed, our results provide stronger
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support for the hypothesis than Benson's own results in two respects. First,
as pointed out above, Benson used TIC as the dependent variable in his tests.
Therefore, it is not possible to determine whether variatioms in the range'of
bids is affecting reoffer yields or underwriter spreads on the basis of his
results. The application of search theory to the analysis of the mupnicipal
hond market, however, is essentially a theory about how underwriter conditions
affect reoffer yields. Regressions that have TIC as the dependent variable,
therefore, are not valid tests of the search interpretation. Since

our equations use reoffer yields as dependent variables, they con-

stitute a valid test of Benmson's hypothesis. Second, it will be recalled
that Benson's results supported his hypothesis for gemeral obligation bonds
but not for revenue bonds. The results of our regression for competitive
revenue issues (Table 4) are somewhat different. Althbugh the range variable
is not significant in the 5- and 10-year equations, it is significant at the
10 percent level in both the 15- and 20-year regressions using a two-tail
test. Moreover, these coefficients are about the same size as the coef-
ficients in the general obligation regressions (Table 2). This result suggests
that if the overall search theory interpretation of the effect of underwriter
conditions on municipal yields is valid, more intense search might reduce
revenue reoffer yields as well as general obligation yields at the longer
maturities.

As indicated above, however, there are important reasons to question
the validity of the search theory interpretation of the coefficient of the
number of bids. It is therefore appropriate to ask whether our results for
the range of bids variable might also be interpreted differently. Following
Mussa's logic, it seems reasonable to argue that the range of bids for well-

known issues of high intrinsic quality would be smaller than for lower quality
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“i{ssues. Therefore, the range of bids variable in both Benson's equations and
our equations may be picking up Mussa's intrinsic quality effect. In short,
Mussa's argument regarding the interpretation of the coefficient number of
bids variable would appear to apply with equal force to the coefficient of
the range of bids variable.

Effect of sale by negotiation. The coefficients of NDUM in our full

sample regressions (Table 1) ranged between 10 and 14 basis points and were
all significant. Our estimate of the magnitude of the effect of sale via
negotiation is therefore somewhat smaller than the Joehnk and Kidwell [34]
estimate mentioned above but somewhat larger than Soremson's [23] estimate.
Since nearly all of the negotiated issues in ocur sample were revenue issues,
it is also instructive to consider the coefficients for this variable in the
revenue bond equations (Table 3). The coefficients in these equations, which
are also generally significant, are somewhat higher than in the full sample
regressions. Further{ they rise progressively from approximately 13 basis
points at the 5-year maturity, to‘about 20 basis points at the 10— and 15~year
maturities, to about 27 basis points at the 20-year maturity. Our results
indicate, therefore, that the effect of sale via negotiation becomes stronger
as maturity lengthens. Unfortunately, these results do not appear to provide

a basis for choosing among the various explanations of the effect of sale

through negotiation discussed earlier in this section.
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Table VIII-1

Number of Bids on Competitive Issues
in Sample
(Moody's Ratings)

Number Number
of Bids of Issues Aaa Aa Al A Baal Baa
1 17 0 4 2 4 6 1
2 113 12 22 16 34 17 12
3 184 39 a8 37 39 17 14
4 136 22 27 24 37 15 11
5 113 17 29 29 23 8 7
6 70 7 27 12 14 7 3
7 74 10 28 11 21 3 1
8 31 3 8 7 10 3 0
9 . 25 5 L5 1 3 1 - g
10 ‘ 11 3 8 v Q 0 0
greater
than 10 19 6 9 3 1 a 0
TOTAL 793 124 215 142 186 77 49

memo item:

more than
4 bids 43.3% 41.1% 57.7% 44.4% 38.77 28.6% 22,47
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Table VIII-2

Distribution by Range of Bids of Issues Recelving
Four Bids

Range of Bids

0 < and £ .05 23
.05 < and £ .10 36
.10 < and < .15 31
.15 < and < .20 22
.20 < and 2 .25 4
.25 < and £ .30 4
.30 < and £ .35 5
.35 < and £ .40 4
.greater than .40 7

TOTAL 13e
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Table VIII-&

Coefficients of Log of Number of Bids
(general obligation issues having all & maturities)

full high-risk ' low-risk

period period period
S5-year -.107 -.134 -.092
(&4.41) (3.01) (3.16)
10-year -.121 ~.148 -.093
(4.56) (2.95) (2.98)
15~-year -.171 ~.234 -.114
(6.15) (4.53) (3.44)
20-year -.171 -.238 ~.103
(6.12) (4.86) (2.97)

number
of bonds: 437 183 ‘ 254



- 109 -~

IX. CONCLUSION

This paper has presented the results of a comprehensive regression
analysis of the determinants of individual municipal bond yields. The
distinguishing feature of our approach is the use of reoffering yields at
four different maturities as dependent variables in our regressions. This
approach enabled us to provide new information on many of the determinants
of municipal bond yields, especially call provisioms, coupons, and regional
market conditions. It also permitted us to investigate how the effects of
different determinants of municipal yields vary across maturities. We have
gone to comsiderable length in the paper to compare our results to those of
other papers using different procedures.

In view of the large number of determinants of municipal vields
surveyed, the most effective way to summarize our results is to list them

according to the sections in which they appeared in the paper:

ITTI. Regional Market Conditions

a. Regio#al market conditions affect municipal bond yields. In particular,
stringent pledging requirements reduce reoffering yields in a given state,
while large supplies of bonds in a state raise reoffering yields. We
believe a plausible explanation is the presence of differential tax rates
and information costs that create a gap between the true after-tax yields
earned by investors inside and outside a state on that state's bonds.

b. The magnitude of the effects of regional demand and supply conditions on
reoffering yields is greater at the 5-, 10-, and 15-year maturities than
at the 20-year maturity, apparently because of commercial bank activity

in the market, which is heaviest at the shorter maturities.
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As issue size increases, the effect-of pledging requirements on an

issue's reoffering yields diminishes.

Default Risk
As in other studies, default risk was found to be a major determinant

of a bond's reoffering yield.

Reoffering yields paid by Northern industrial cities were found to be
systematically higher than yields on comparably rated bonds issued
elsewhere. However, in light of the subsequent lowering by Moody's of

the ratings of half of the Northern industrial city issues in our sample,
it was concluded that this result largely reflected the relatively slow
reaction of Moocdy's, as compared with investors, to deteriorating
conditions in those cities.

The evidence from our study is that the relationship between risk premiums
and maturity in the municipal market is positive over the whole range of
maturities. Furthermore, the increase in risk premiums as maturity lengthens
is generally greater the lower the rating category. We found ﬁo evidence
of a "crisis-at-maturity" effect in the municipal market, even in periods

of relatively high risk premiums.

Call Risk

The risk that a municipal bond might be called prior to maturity had a
significant effect on its yield in the 1977-78 period covered by our study.
The estimated effects were fairly small compared to those reported in
corporate bond studies. However, the 1977-78 period was one of low
tax—exempt rates relative to the previous three years and one might
consequently expect call risk to be relatively small in this period.

The effect of call risk on the reoffering yield of a bond with a given

set of call provisions is dependent on interest rate expectations:
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:] c; .The positive effect of call risk on yields of bonds of a given maturity

::f deélines with an increase in years to first call.

d. We were unable to capture any influence of call price on call risk.
However, the pattern of call price provisions in between the time of
first call and maturity varies greatly across issues and the simple

proxy we used was unable to capture this variatiom.

VI. Inefficient Coupons

a. Low coupons had large effects on individual municipal bond yields in
the 1977-78 period. A logical explanation for most of this effect was
the perception among investors that discount bonds were subject to
capital gains tax. However, the magnitude of the regression coefficients
support the view that the effect of low coupons on reoffering yields was
more than can be explained by capital gains taxes alone.r

b. The coefficient of the low coupon variable was substantially higher at
the 15-year maturity than at the 20-year maturity. A logical explanation
for this difference is that it reflects the greater role of commercial
bank behavior at the l5-year maturity.

c¢. The evidence for an effect of high coupons on reoffering yields was
negligible. X

d. These regression results, and the small number of large discount bends in
the 1977-78 period indicate that most governments have realized that dis-
count bonds constitute by far the greatest cost to governments in terms of
the additional yield required to induce investors to buy them and have
acted on this realization by putting constraints on the use of low coupons

in NIC bidding.

VIT. Other Issue Characteristics

a. Our results tend to support the view that issue size initially has a negative

effect on reoffering yields, but that after a certain point increases in
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i yooue size raise yields. A plausible explanation of this pattern is that
:it'fépresents a combination of marketability and supply effects, as Bensom,

Kiawell, Koch and Rogowski [5] have argued. Further research on the rela-

tionship between issue size and bid-ask spreads might be useful in under-
standing the effecp of size on yields.

Revenue bonds have higher yields than comparably rated general obligation
bonds. However, it is not clear whether this difference is due to default
risk not captured by the rating category dummy variables, poorer marketability

of revenue bonds, or bank ineligibility to underwrite most revenue bonds.

VIII. Underwriter Conditions

a.

The number of bids on a competitively sold municipal bond is negatively
and significantly correlated to that issue's reoffering vield.

The estimated effect of the number of bids on revenue and general obliga-

‘tion bonds is about the same. The absolute magnitude of the effect

increases with maturity. -

Thé results of our full period regressions did not provide us with a basis
on which to éhoose between the search theory rationale and Mussa's "missing
variable" explanation for the correlation between the number of bids and
reoffering yields. However, when the sample period was divided inte
"high-risk” and "low-risk" subperiods, the coefficient of the number of
bids was significantly higher in the high-risk period. We believe this
result tends to support Mussa's argument that the number of bids is cor-
related to a missing "intrinsic quality" variable.

Our results support Benson's conclusion that the dispersion of bids is
positively correlated with yields. TFurther, our results suggest that this
effect exists for revenue issues as well as general obligation issues.
This result, however, is subject to the same interpretive difficulty as

the result regarding the effect of the number of bids.
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e. Negotiated issues have higher yields than comparably rated general
obligation issues and the magnitude of the differential increases with
maturity. There are three possible interpretations of this result, and
we were unable to distinguish among them on the basis of our regression

results.

This summary suggests two general comments about the direction of any
future research regarding the determinants of municipal bond yields. First,
neither our regressions nor those of any of the earlier studies include a
direct measure of marketability. Yet it is entirely reasonable to expect
that differences in marketability among municipal bonds affects the relative
reoffering yields of these bonds. 1In the absence of a direct measure of
marketability, it is possible that the coefficients of the revenue bogd dummy
variable, the negotiated dummy variable, and the underwriter competition
variables are picking up differences in marketability across issues. Con-
sequently, we believe the most useful addition to the standard regression
model of the municipal market at this juncture would be a direct measure of
marketability, i.e. the bid-ask spread of bonds in the issue after they began
trading in the secondary market. Unfortunately, there is virtually no published
data on bid-ask spreads in the municipal market,

A second concluding comment relates to the need for a more rigorous
articulation of the theories underlying some of the variables that have been
used in both this and other papers on municipal yieids. Most important in
this regard would be a theory convincingly linking the underwriter competition
variables to aggregate search, In the absence of a convincing theory, the
uncertainty over the interpretation of the coefficients of the underwriter
competition variables will persist. It would also be desirable to have a
more rigorous theory of how regional market conditions affect the relative

yields on municipal bonds.
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