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The empirical finding that the relative yield spread for taxable and tax-exempt bonds
decreases across the term structure is usually attributed to tax differentials and/or
arbitrage opportunities. Using monthly data, it is found that the decreasing term
structure of relative yield spreads is determined by the decreasing forward marginal
tax rate; mcreasing default risk premium; increasing tax-timing option premium; and

expected rate of inflation.

L INTRODUCTION

While the coupon payments from taxable bonds (such as
treasuries and corporates) are subject to income tax depend-
ing on the tax status of each investor, the coupon payments
from municipal bonds are tax-exempt.! The tax implica-
tions for discount and premium bonds are different, and will
be discussed subsequently in detail.

Since financial markets set the nominal vields of taxable
bonds higher than those of tax-exempt bonds with the same
term to maturity and level of risk, the vield spread is ex-
pressed commonly by a relative measure called the ‘implicit
tax rate’. Based on the empirical evidence, the relative yield
spread decreases as maturity increases. This is also true
across tme as shown in Fig. 1 using real data.

Mussa and Kormendi (1979} interpret this downward
sloping term structure as the nominal rates of subsidy for
state and local governments, Buser and Hess (1986) find that
extending the Miller (1977) model to include financing costs
explains various possible contemporaneous relationships
between the tax rate estimates of the marginal investor
mplied by one-period vield spreads and the corporale tax
rate. In their studies, Kochin and Parks (198%) suggest that
arbitrage opportunities exist. On the contrary, Green ( 1993
attributes the anomalous behaviour of taxable bond vields
to a possible formation of a portfolio of taxable bonds that

will postpone the tax payment. While Kochin and Parks
assume away some of the plausible determinants of this
anomaly, Green assumes that the arbitrage portfolio is
related only to the taxable bonds and his approach is
dependent upon the realism of specific trading strategies.

Since investors are unlikely to expect that more distant
forward tax rates will be significantly lower than less distant
rates, relative yield spreads may be a very noisy proxy for
the tax effect. Other plausible factors may contribute to the
downward slope of the relative vield spreads across maturi-
ties. Thus, the primary objectives of this paper are two-fold:
first, 1o incorporate various plausible factors into a unified
model of the term structure of relative yield spreads; and
secondly, to assess empirically the power of this model to
explain the downward sloping term structure of relative
yield spreads,

The factors are the maturity-varying forward tax rate,
default risk premium, tax-timing option value and expected
rate of inflation. Unlike conventional empirical tests which
focus on the yield spreads between one long-term and one
short-term yield, the empirical tests reported herein focus on
various cumulative (from shorter to longer term) and con-
tmgent segments of the term structure for the whole period
and three subperiods thereof. The empirical approach used
herein has two advantages over the conventional approach.
First, it is able to reveal the direction and magnitude of the

"This refers to the American federal tax rate. Municipal bonds are issued by state and local governments in the United States,
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Fig. 1. The term structure of relative yield spreads

effect of each determmant on any partition of the term
structure of vield spreads. Secondly, our approach easily
accommodates the plausible hypothesis of market segmen-
tation.

The remainder of this paper 15 organized as follows, In
Section 11, the theoretical model, the pull hypotheses, and
the test methodology are discussed. In Section I, the data
and estimation of the model are described, and the empirical
findings are presenied and analysed. And finally, in Section
1V, some concluding remarks are offered.

I, THEORETICAL MODEL AND TESTABLE
HYPOTHESES

Before the unified model is proposed, it is useful to examine
four factors that may explain the downward sloping term
structure of relative vield spreads. The first factor 1s 2 matur-
ity-varying, implicit marginal tax rate. A direct test for such
a 1ax rate is very difficult because the expected forward tax
rate embedded in future coupon payments and its asso-
ciated risks are unobservable. Implicit tax rates must be
calculated from ex post yields on taxable and tax-exempt
{defanlt-risk-free) bonds for marginal investors in equilib-
rinm {see Constantinides and Ingersoll, 1984} Elmer (1986}
argues for a constrained equilibrivm in which the relatively
low, observed marginal tax rates for long-term muncipal
bonds are largely caused by segmentation effects due to {ax
and regulatory constraints on investor behaviour

The second factor 15 the maturity-varying default nsk
premiuvm. The realized rate of return 1 higher i bond
default ocours later in the e of a bond, since such bonds
have coupon payments for a longer period of time. Altman
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{1987} and Asquith, Mullins and Wolff (1989) find that the
likelihood of default increases as the term 1o maturity in-
creases for higher vield bonds. While Kochin and Parks

{1988} assume that default risk is not material for tax-

exempts, Loviscek and Crowley (1990} conclude that the
high rating of prime grade municipal bonds differs from that
of federal debt issues. Furthermore, Trzcinka {1986) finds
that the risk hypothesis better explains the rising term
structure for municipal bonds than does the wstitutional
demand {segmentation) hypothesis.

The third factor is the maturity-varying fax-timing op-
tion. Since only realized capital gains {and losses) have tax
implications, a sophisticated bondholder will adopt a trad-
ing strategy where the objective is to minimize the present
value of the stream of tax payments. This can be accomp-
fished by realizing capital losses to reduce mncome tax pay-
able and by purchasing bonds of longer maturities to defer
the realization of capital gains. Because such an option has
value to the bondholder for minimizing (maximizing} tax
payments (cash flows), the bond’s price will be higher and 1ts
yield will be lower. Thus, the bondholder can be viewed as
having bought a ‘put’ option when purchasing the bond.
The value of this option is closely related to the direction
and the magnitude of the changes in general infersst rales
and term to matunty, Constantinides and Ingersoll {1984,
Table 5) show that the value of the tax-timing option em-
bedded in a bond’s price can be substantial for various tax
regimes. Litzenberger and Rolfo (1984) find that the tax-
timing option effect of Constantinides—Ingersoll is signifi-
cant for three government bonds with the same maturity.

Although tazable and tax-exempt bonds have embedded
tax-timing options, their valaes differ. In general, the value
of the tax-timing option of the tax-cxempt bond 13 less thao
or equal 10 that of the taxable counterpart. The main differ-
ence between the optimal trading policies for tax-exempt
and taxable bonds is that no trades are ever made at a price
above par for the tax-exempt bonds. While the price of the
tax-exempt bond at premium s amortized o adjust the
price hasis, 1t has no tax implication. The converse exists for
the taxable bond {see Constantinides and Ingersoll, 1984,
pp. 333-34).

The fourth factor is mflation expectations. According to
Fisher (1930}, nominal returns equal the expected real re-
turn plus the expected rate of inflation. Darby {1975) and
Peldstein (1976} suggest that the Fisher hypothesis s mis-
specified due to the omission of tax effects.” Fama (1975)
finds evidence that supports the Fisher hypothesis for tax-
exempt and taxable yvields. Hein and Mercer (1990) conclude
that changes in the taxable/tax-exempt vield spread are not
sufficient to explain all of the contemporancous vanation in
inflation rates,

2 . . N . . . . ; -
Based on the assumption that investors concentrate on after-tax real rates of return, their theory implies that an increase {decreasc) in

inflation expectations genesally will load 1o a greater-than-proportional increase (decrease) in the nomunal interest rate. Thus, 8 taxable

bond vield s more sensitive to the inflation rafe than the vield on & tax-exempt bond, since the inflation mark-up is higher for the former.
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The unified model, which will incorporate the above four
factors, for the term structure of relative vield spreads is
derived as follows. Let Y1, and Y be the yields to maturity
of the municipal {(») and the government {t} bonds, respec-
tively, maturing at 7 as of time 7. The relative vield spread
hetween the taxable and tax-exempt bonds is given by

0F = 1~ Y1V} M

The empirical evidence finds that 8 is decreasingin 7. The
term structure of the relative vield spreads, ranging from
T — k1o T in terms of maturity at time 7, can be denoted as:

Svi{y{g T ;“} w er‘ . &I‘ g (2}
where O < k < T and k is an integer.

Let 77 be the implicit tax rate imposed at time ¢ on the
rate of return of the taxable bond given that the bond is to
be held to maturity T, Let 4dp, T be the default risk
premium at time ¢ f{or the tax-exempt bond which has
a default probability of p and matures at 7. Letoddi,, T) be
the difference in the tax opiion premis al time f between the
taxable and tax-exempt bonds, This difference increases as
the state variable, change in interest rates {denoted by di),
increases, and as the term o maturity {(denoted by 7'}
mereases, ofdl, T} is faplicitly related to the taxable bond
price because i, is inversely related 1o bond prices. Let
E, . ym, be the expected rate of inflation at time 1 given the
information at ¢ ~ 1. The following non-arbitrage condition
15 used:

Yok ddp. Ty=oddi, YYE+ (1~ <HYD (3

Here Y.L — AL (p, T} represents the default-risk-adjusted
vield on the tax-exempt bond. The right-hand side of Equa-
tion 3 represents the after-tax vield on the taxable bond
adjusted by a possible tax-timing option preminm difference
between the two types of bonds. The no arbitrage condition
ensures that the equality holds.’

When the expected rate of inflalion is considered, Egua-
fion 2 becomes a perturbed equation by the addition of the
term, K, .7, 10 vield:

SAT, T = ky =8 — 6] 7% + vy (E,_ym, (4}

where 0 < k < T,k is an integer, and 4, is a coefficient
which measures the sensitivity of the term structure of
relative vield spreads to inflation expectations.
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Combining Equations 1, 2, 3 and 4 vields:
SAT, T k)= (] — ] M+ ilp. T~ /YLH
- ddp, T Y Y~ (oddi. T)
— o Adi, T kY 4+ vh F 7, {5)
Using the Taylor expansion of the fourth term on the right-

hand side of Equation 5 around di, = 0 and the fact that
oddi, Tla =0 = Ofor all T, Equation 5 is approximated by:

SAT, T —ky = (] — o/ 9+ ilp, T = /YLTY
------ Adp, TYUY D) — adiy + 1 E, g, (6)

where o = {doddi, T Yodijg,a — Soddi, T — &Y Odily =0}
=04

When the implicit tax rate, default risk premmum and the
marginal changes in the option value differences follow
stationary and orthogonal stochastic processes, Equation
& can be written as:

SAT, T = k) = fo + F1(1/Y ] 75 + B/ Y )
+ }{fiﬁdir + ﬁ@ﬁy{*iﬁx + (73
where

Bo = (ud — i ™

Boo=ul ™"
Bo= — 4}
Ba= —(se — g ©
Baw VEok

The p} is the mean of the stochastic process representing
factor f associated with the bond with maturity 7. ¢ s
a random error tern.

Based on Equation 7, four hypotheses are tested. The first

imposed on the taxable bond are constant across the term
structure from T - k to T If the implicit tax rates decrease
atong the term structure, i, 1s expected to be negative. The
second hypothesis, HE (f, + f; = 0, states that the default
risk premia of the tax-exempt bonds are constant along the
term structure from T — kto 7. The theory predicts that, if
the default risk premia increase along the term structure,
then fi, and 8, should be positive and negative, respectively,
and |, > || The third hypothesis, H): . = 0, states that

"Equation 3 bolds for the yield to maturity, Hence, the statistical analyses are performed on such data herein.

*Fote that

ﬁm(di}, T iﬁ:} ,(}Kflgiéb w2 {)Q

HT ~kwtand b 20 and

Soddi, TY [0difg -6 > Ooddi, T — kY 0dife =

$7T >0 < T — & = T. These conditions imply that changes in the difference of the option premium, &, are always positive and increase as

the holding period of the bond Increases.
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marginal option value differences, due to responses of the
term structure of relative yield spreads to interest rate cha-
nges, are constant along the termstructure from 7 —~ kto T.
The theory predicts that f; should be less than zero. The
fourth hypothesis, Hg: B, = 0, states that the term structure
of relative vield spreads does not respond 1o the expecied
rate of inflation along the term structure from T — Kk to T,
Rased on the existing lterature, the sign and magnitude of
£, are unknown,

I, EMPIRICAL FINDINGS

P

Wu)liuxn data for the U tazable and fax- €Xé§ﬁipx uuui}a
and the CPI for the period 1954:1-1978:2 are used in this
paper. Both types of bonds have five vield series with
maturities of 1, 2, 5, 10, 20 and 30 vears, respectively. The

bond data are obtmined from the Analviical Records of

Yields and Yield Spreads preparsd by Salomon Brothers
Inc.

The first two explanatory variables in Equation 7 are the
sransformations of the vields of taxable bonds with maturi
ties T and T — &, respectively. The other two variables are
changes in interest rates and inflation expectations. The
series of interest rate changes were calculated using the
average of the differences of logarithms of the one year
povernment bond vields over an aggregate window [t — 2,
¢t -+ 21 based on the preliminary tests which indicated that
this series had a close contemporancous relationship with
the term structure of the relative yield spreads.” Inflation
expectations are calenlated as the log-difference of the CPL
Giiven investor rationality, the expecied rate of inflation s
assumed to be the actual rate plus a white nowe lerm {as in
Hein and Mercer, 1990}

Through the preliminary empirical identification, the re-
gression with the first-order autoregressive error is shown 1o
be appropriate for Bguation 7. The maximum likelihood
procedure was used to estimate the models, Regressions {or
Eguation 7 are run for various T and T — &k The first tvpe
of matunly partitoning examines the uapact of each factor
when the ferm structure segments from vear one hecome
Emwr m{i wmmaiiy mmmpm&; allt of the mawrity d&t{,fs

i-10 vears, §»~“*§} }%ﬁéﬁi&, and 1-30 years, are axamme{i hemm.,
The second type of maturity partiioning examines the im-
pact of each factor for vafiows contingent segments of the
term structure, such as -2 vears, 2-5 vears, 5-10 years,
10-20 years, and 20-30 vears. The models estimated hersin
are fitted well (see, for example, the R? and DW statistics
reported in Tables 1 and 3). The parameter estimates reveal
the determinants of the term structure and/or the magnitude
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of the impact from those determinants. These estimates
show clearly that decreasing term structure of relative yield
spreads is determined by not only the implicit tax rate, but
also by the differences in default risk premia, the tax-timing
option values, and expected rate of inflation.

The regression results for Equation 7 for various cumu-
lative segments of the term structure over the entire period,
which are presented in Panel A of Table 1, are now sum-
marized. The estimated differences of the implicit tax rates,
B0, decrease with increasing maturity. All of the Bo’s are
either zero and insignificant, or negative and significant at
the 0.01 level. The absolute values of the fiy {the risk premia
for the tax-exempt bonds with the shorter matunity) are

covim by il $h £, g
smaller than those for the f; {the risk premis for the tax-

exempt bonds with the longer maturity) across all the equa-
tions. Thus, the risk premia increase with longer maturities.
The fy’s {the marginal differences in the tax-timing option
values) are negative as expected, and their magnitudes in-
crease with increasing maturity as was theoretically conjec-
tured garlier. The B4’s (the impact from the expected rate of
inflation) are significant at the 0.05 level only for the long
cumulative term segment of the term structure of 1-30 years,
For the shortest cumulative segment of the term structure of
1~2 years, neither the changes in the implicit tax rates nor
inflation expectations have a significant impact on the term
structure of relative yield spreads.

Test results for the four hypotheses for the models listed
in Panel A of Table { are presented in Panel A of Table 2
Based on the Wald statistics for H{, while the implicit tax
rates do not change significantly over the 1-2 year segment
of the term structure, they do differ significantly for all
ionger cumulative segments of the term structure. Based on
the Wald statistics for Hj, the default risk premia differ
significantly for all cumulative segments of the term struec-
ture. Based on the Wald statistics for Hj, the marginal
option value differences are significantly different from zero.
Based on the Wald statistics for H{, the impact of the
ﬁx;}ected rate c:»f énﬁaziim is qignifimnt {mly over ma 10ngwt

YEATs).

The regression results for Equation 7 for various contin-
gent segments of the term structure over the entire period,
which are presented in Panel A of Table 3, can be sum-
marized as follows. The estimated differences of the implicit
tax rates, o, are significant and negative at the 0.05 level for
only two @egmenta of the term structure ;mmciy 2 5 and

{}ﬂl} da bmh daﬂwt r;.sk premia, ﬁ ; &I’ld B, increase in
absolute value from the shorter end to the inngm end of the
term structure, but also |fi,] > if,] for all contingent seg-
ments of the term structure. The fy’s, which are the

*1t was observed that the higher the growth of interest rates, the more downward sloping was the term structure of relative vield spreads.

This is conmstent with the tax-timing option conjecture,
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Table 1. The regression results for various cumulative segments of the term structure of relative yield spreads based on Equation 7 for the whole

period and three subperiods

Models* By I B B Ba P DW R?
Panel A: 1954:2 198712 (408 observations: \
i~2 G007 .52 352 - 05 -— (3,39 13.56 208 0.41
oIk (B0 {— 7.5% {450 { — {3196}
-3 - 3003 .52 - 077 {311 (.84 0.73 200 0.65
{ — 2,36} {11.34) { — 832} {— 693 {1.4% )
110 009 .54 ~ {1568 ~ .14 97 {180 2.00 0.72
{ — 300 {958} { -~ 568 f— 788} {1.53) ‘ '
§-20 ~ {115 341 - 377 -~ .18 1.2% (1L58 2.02 07
{ - 528} {757 {472} {— 838 {150
130 Y .40 — 84 e 18 147 .87 2603 .73
{531y {7523 { — 463} { - 9.5 {(2.14)
Panel B, 1954:2-1976:9 {308 obserpations)
1-2 004 .54 - 085 - G.06 o (3,25 {1L.59 207 (.44
{0,635} {7.52} { — 595} { - 3.9% {— (.59
| 800 {155 e {150 - 31 {180 0,74 1.98 .68
{0106} {11008 { — BI8) { — 5893 (L1
110 - .06 048 - 3,75 - {316 116 (178 1.9% 0.75
{ - 244} 9,24} {550 { - 763 {1.5%)
-2 311 (344 e (354 - (319 1.28 086 201 0.73
£ 2643 {725 { — 4.44} {— B29) {1.56}
i-% - 017 .39 - § A - .2 1.33 .85 2403 .75
{2583 {687 {429 { - 545} {1.61)
Pawnel 2 JO79: 18- 19828 (318 observations)
| B4 - 304 432 - 4.11 - 0.0 {159 .43 208 {183
{3868 {245 { — 820 { —{.54) {1.61}
[ — (18 371 ~ 336 —~ .03 -~ {3 38 .81 2214 .74
{— 185 {488} {~ 322 {— 1.34} { ~ .41}
110 e (3,24 2.54 - 437 - (LEFT — {388 {3.89 1.91 .84
{ - 266} {338 { - 103 { - 2.26) { — .85;
120 (3,21 2.54 - 1,37 - 307 - {388 089 1.92 1,54
{ — 2.66} {338 { o L0000 £ 2,363 { — (385}
i-3G o 324 203 - 164 - 3531 o 357 .91 1.91 .82
{ e 2383 {26203 {110 { o~ 3303 { - 0.56)
Panel Iy JO82:10-1087:12 {83 phservations)
-2 o402 286 ~ 3,43 —~ {305 — 4336 0.20 £.91 (.26
{1.24 3.4 £ 332} {~ LI {033
i3 e §3 13 363 - 4 4% - 313 2.04 .70 1.90 142
{091 {348} {361 {387 (15D
110 012 163 214 .03 637 03.70 1.89 (.42
{— 212 {1.58) £ 1.56) 0,49 {21
-2 — 3,22 255 - 38% e 506 252 .67 180 (1.54
{ - 3.83) {286} {233 { — 103 {1.4%}
-3 0,260 2.93 ~ 354 £1.06 347 Q.64 182 {148
{ ~ 3543 343 {— 2.89} { —~ 089} {1.84}

*Each model covers a different maturity segment on the term structure of relative yield spreads. For example, 1-2 covers the segment from

one 1o twn years

*The number in parestheses is 3 f-value under the null hypothesis that the corresponding parameter is zero.

OO0 representy u nuomber that is less than 0.005

marginal differences in the tax-timing option values, are
negative as predicted by the theory, and significant at the
0.05 level for contingent maturity segments of 1-2, 25, and
§-10 vears. The fs, which measure the effect of the ex-
pected rate of inflation, are significant at the 0.05 level for
only the 2-3 year reaturity segment.

Test results for the four hypotheses for the models listed
in Panel A of Table 3 are presented in Panel A of Table 4.

Based on the Wald statistics for H{§, the implicit tax rates
differ significantly at the 0.05 level for the maturity segments
of 25 and 5-10 years. Based on the Wald statistics for H3,
the default risk premia differ significantly at the 0.05 level
for all maturity segments of the term structure of relative
yield spreads. Based on the Wald statistics for H2, the
marginal differences of option values differ significanty at
the 0.05 level for the maturity segments of 1-2, 2-5 and 5-10



588

Table 2. The results for the linear vestrictions for the models in the
corresponding panels of Table |

Wald st statistics®
Model* H 3 Hi He

£
Panel A [954:2- 198712 (406 ohservarions)

i-2 001 20.30%%* 20,267 492
13 5.85%x 17870 4B (5eex 221
110 PAWE Sl §.76%% £2.13%% 2.34
120 2780%e* 6.5 Q2.44%%% 362
130 28178 [F-Faad (A 4.59

Ponel B 1954:2- 19799 {304 observations}

12 .40 S M 1R ARHE® 0.34
-5 .00 AT RE RS A 1,38
{10 558 L A AR.ZGPEE 234
120 fGuErE IR A GRFIREE 242
130 £.54%% B 5geee Fi.44%%% 2.60
Panel ¢ 1079:70--1982:9 (36 ohservations)

12 13.50%ex .49 {129 2.60
-5 344% (142 1.8% 017
1-10 PRY Gl 1.76 S31%* .72
{20 RESH 014 1R Ak .32
-3 12.45%%% S W 19.44%%% .24
Panel I 1982 14-1987:12 {63 observations

-2 153 11208 143 011
| ) .83 4604 IR RAa 228
10 4.51%% .76 .23 004
1260 1470w .54 108 2404
130 12.53%8% 2.66%% .80 3.39%

*Fach model covers a specific matunity segment on the term
structure of relative vield spreads.

"Hach Wald statistic hus a ¥ distribution with one degree of
freedom.

#*Significant at the .10 level

**Significant at the 0.05 level

*e#Significant at the .01 level

years. Based on the Wald statistics for HE, the impact of the
expected rate of inflation 15 significant at the 0.08 level for
only the maturity segment of 2-5 years,

The above analysis indicates that the theoretical model
appears to be supported by the statistcal evidence. The sign
and magnitude of the parameter estimates are as predicated
by the theoretical conjectures; that 18, the decreasing erm
structure of relative vield spreads is affected by the implict
tax rate, default risk premium, tax-timing option, and ex-
pected rate of inflation.

While the whole sample period s used for the above
analysis, it 15 also recognized that the term struciure of
interest rates is affected by the changes in monetary regimes.
For example, dunng the penod of 19791019829, the Fed-
eral Reserve increased s emphasis on couniroel of bank
reserves and money supply (M) and reduced its emphasis
on short-term inlerest rates. Many empivical studies con-
clude that the changes n the Pederal Reserve Systents
monetary policy mn the period did have an impact on the
term structure of interest rates (see, for example, Huizinga
and Mishkin, 1984; and Clarida and Friedman, 19841
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During this period, the inflation rate was reduced signifi-

terest rates rose to very high levels, and the variability of
interest rates was greater than ever before.

Three subperiods (1954:2-1979:9, 1979:10-1982:9 and
1982:10-1987:12) are chosen to correspond to these monet-
ary regimes. The regression results for Equation 7 for vari-
ous cumulative segmenis of the term structure for each of
these subperiods are presented in Panels B, C and D of
Table 1. Test results for the four hypotheses for each of these
three subperiods are presented in Panels B, C and D of
Table 2. The regression results for Equation 7 for various
contingent segments of the term structure for each of the
three subperiods (1954:2-1979:9, 1979:10-1982:9 and
1982:10--1987:12) are presented in Panels B, C and D of
Table 3. Test results for the four hypotheses for each of the
subperiods are presented in Panels B, C and DD of Table 4.

Although minor variations exist in the estimated values of
the parameters across the subperiods, the model represents
the equilibrium condition reasonably well. The model 15
able to capture the movements in the term structure of
relative vield spreads, and relate it to several major determi-
nants: the implicit tax rate, default risk premium, tax-timing
option value, and expected rate of inflation. During the
subperiod of 1979:10-19%82:9, the default nisk premia be-
haved differently from the theory prediction. The risk
premia of the tax-exempt bonds arc lower (higher) with
longer {shorter) maturity in the late 1970s and early 1980s.
This might be caused by the turbulence in the short end of
the term structure because of a regime change.

IV, CONCLUDING REMARKS

in this paper, a theoretical model for determining relative
yield spreads between taxable and tax-exempt bonds was
developed and estimated. Six major empirical findings
based on various cumulative and contingent maturity seg-
ments for the period 1954:2-1978:12, and three subperiods
therein, are as follows: First, the decreasing term structure of
relative vield spreads is determined by not only the implicit
tax rate imposed on the marginal investor, but also by the
differences in default risk premia, the tax-timing option
values, and the expected rate of inflation. Secondly, the
implicit tax rate decreases as term to maturity increases,
possibly due to matunity-specific market segmentation.
Thirdly, the default risk premmia play a significant role in the
determination of the decreasing term structure of relative
vield spreads. Generally, the default risk premia associated
with longer-ferm tax-czempt bonds are higher than those
associated with shorter-term tax-exempt bonds. A notable
exception is the subperiod 1979:10-1982:9, when the US
monetary regime changed significantly to policy targeting
the money supply from targeting short-term interest rates.
Druring this subperiod of very volatile interest rates, less
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Table 3. The regression results for various contingent segments of the term structure of relative yield spreads based on Equation 7 for the whole

perind and three subperiods

Models B i i, B B p W Rr?
Panel A: 19547 1987:17 {468 observations)
1-2 000 0.5 — 362 — 415 - {139 (.56 208 041
{10 {202} {— 153} { - 4503 { - .96
-5 - 0.03 072 ~ {88 - 0.05 .86 076 2.22 0.65
{— 336} {1353 { - 1083y { —~ 483} (223 -
-1 e 003 1.50 172 -2 - 817 {186 2.31 .68
{— 2170 {1010} {21 { ~ 196} { —0.52)
1020 ~ (31484 314 -~ 341 — 302 .20 693 214 (.83
{— LE9 {12.5% {— 125 {178} {0166}
2030 — .43 3.36 359 .00 (.29 .63 2.26 .54
{017 {13.94) {— 1408} {249} {1.26}
FPunel B 1954:2--1879:2 {308 ohservations}
1~2 0.00 .54 ~ 365 - (.06 (.29 {159 247 (144
.63 (7.32) { -~ 6.98) { — 393 { ~ 0.59;
2-5 - 300 0.78 - 1.04 005 0.7 0.72 243 0.75
{—~ 019 {14.59) {— 1176} {— 430 {1.63}
510 - {501 164 - 2.1 -~ {1413 ~ (L{36 1591 248 (178
{— 037 {12.1% {— HLEZ} {— 37% { — {3,203
10-20 — {3033 31 - 347 e 0,00 - .10 (.94 2403 087
{ — (.80} (1242 {— 1247 { — 0.4 { — (.27}
2030 000 319 - 443 0,00 0,18 £.84 227 .49
Uy {1225 {— §12.32) {03.53) £0.661
Panel 0 197950 1982:9 {38 observations)
-2 e 004 4.32 ~ 411 ~ (301 ~ £1.59 .43 245 683
{ — 368} {945 {821} { — 0.54} { 1.6}
2.5 - 09 181 — 118 - (332 -~ (1,64 04713 2.24 Q.68
{267 (157 { — 0LR9) { - 1.02) { - 0.84)
A 10 - {126 — 377 611 - .03 i.1g — 144 238 {168
{— 1570} {313 {4503 {— 195} {154
1020 — G002 S50 - 572 — G2 .37 .63 2.03 0.63
{ — {348} (237 {— 268 {— 119} 1.59}
2030 - (L0 .48 -~ 872 o401 817 0,50 HE 03.50
{018 {623 {— 622} {0.60} 0,53}
Panel [ 1882:10--1987:12 {63 ohservations)
12 402 286 — 343 11 £ T .36 0.20 191 0.26
11.24) {310 {— 3232 {—1.19) {—0.33
25 e 3457 233 . 239 -~ 305 .92 0.24 1.58 RS
{ - 384} (1.6} {— 1.52} {— 1.1 0.73
510 — .06 4.28 457 L18  T 274 49 1.96 (.08
{ — 308 {2.57) { — 2.4% {326} { - 234}
-2 e {03 .44 - 118 ~ {313 200 174 79 .74
{ — 106} {5,659} { — 629 { - 4,76} (253
2030 L 000 764 e 74D 0402 126 4.40 208 {180
{020 {(8.040 { - BA6) {1.18) £2.83)

*Bach model covers a different maturity segment on the term structure of relative vield spreads. For example, -2 covers the segment from
One 10 WO Years.

OO0 represents a number that is less than D005,

“The number 10 parentheses is a r-value under the null hypothesis that the corresponding parameter is zero.

differences in default risk premia are observed across the
maturities. Fourthly, the marginal differences between the
tax-timing option values for taxable and tax-exempt bonds
also play a role in the determination of the decreasing term
structure of relative vield spreads. Fifthly, changes in the

expected rate of inflation play 4 role in the determination of
the decreasing term structure of relative yield spreads. How-
ever, the impact varies in both direction and magnitude.
Finally, the results are relatively robust for the three sub-
periods examined herein.
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Table 4. The resulis for the linear restrictions for the models in the
corresponding panels of Table 3

Wald Test Statistics®

Model* B HE ¥ H
Panel A: 1954:2-1987:12 {408 observations)

1~2 .01 HpaorEx 20200 392
Z5 13.25%% [T0x%F 2R a5 499%*
510 4.71%* G66%%¥ 3.84%% 627
1020 357 B 308> 043
24330 4.03 AR Vil .24 1.60
Panel B, 1954 2-1979:9 {308 vbservations)

i~2 0.40 P7.02%e% 1B 48%** {134
25 .38 3150 (g ATy 2635
318 .13 172.09%%% 1190+ 0.38
10-20 (.74 FRL 016 475
20-30 004 17.15%%% 0.2% 144
Panel € 1979:10--1982:9 {36 obserpations)

i-2 13.59%%% 2.49 0.29 260
23 FapEEE 245 103 .71
510 246.40%%%  10811%x¥ 31.78% 3.74%
1020 423 226 1.42 (.34
2030 0.02 275 0.36 (.28
Panel D T982: 101987123 (63 observations)

-2 1.53 P1.oo%s% 1.4% .11
-5 {5.53%x Ay 1.21 .53
510 GaApEE* .06 10.64%%* .46
10620 113 LT 22.63%%% H41**
2030 .44 281* 1.40 Ba*ex

“Each model covers a specific maturity segment on the term
structure of relative vield spreads.

"Fach Wald statistic has a ° distribution with one degree of
freedom.

*Significant at the 0.10 level,

**Significant af the 008 level.

e Significant al the 001 Jevel
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