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NON-TECHNICAL SUMMARY

It is widely accepted that participation in a currency union, such as that being
considered in EFurope, is inconsistent with independence in the conduct of
monetary policy. Less settled at this stage is what constraints, if any, should
be placed on national fiscal policies in a currency union. At least three distinct
approaches disciplining fiscal policy have been put forward in the liigrature on
the European Monetfary Union (EMU}.

One view, echoed in the Delors Report, is that binding fiscal rules represent
the preferred solution {o the problem. In this connection, the Maastricht Trealy
includes ceilings on the ratios of government debt (60%) and the fiscal deficit
{3%) to Gross Domeslic Produci as critena lor entry into EMU, as well as
prohibitions on monetary financing and bailing out of budget deficits. A second
approach also calls for exiernal censiraints on national fiscal policies, but
adopts a more discrelionary tormal, namely, that peer group multilateral
surveillance be employed o discourage errant fiscal policies of individual
member counines. Yei a third route io fiscal disciplineg is to entrust private
financial markets with that role. Such market-based fiscal discipline would
tnitiaily take the form of a nsing default premium on the debt oif the country
running excessive deficits; i these deficits persisted, the defaull premium
would increase at an increasing rate until, eventually, the offending couniry
would be denied access to addiional credit. The increase In the cost of
borrowing, along with the threat of reduced availability of credit, would then
provide the incentive to correct srresponsible fiscal behaviour.

Advocates of the market approach recognize that it will work only if certain
conditions are satisfied. Capital must be able to move freely; the market must
be convinced both that there are no mplicit or explict outside guarantees on
sovereign deb{ and that the borrowers' dabl will not be monetized: and the
financial system must be strong encugh to withstand the fallure of a ‘farge’
borrower. They do not regard these conditions as unrealistically restrictive. Not
surprisingly, those who favour the fiscal rules ot surveillance options are less
convinced, and point {o the developing-country debt crisis of the early 1980s
and to the New York Cily financial cnsis of the mid-1970s as graphic
illustrations of the fimitations of the market's disciplining power.

A key guestion for the market discipline approach is whether credit markets
impose sufficient default premia to restrain irresponsible borrowing. In
parlicular, the advocates of market discipline assume that yields will rise
smoothly al an increasing rate with the leve! of borrowing, thereby providing



the borrower with an Incentive to resirain excessive borrowing. If these
incentives prove ineffective, however, the credit markets will gventually
respond by denying the irresponsible borrower further access to credit and the
irresponsible borrower will be credit constrained.

This paper draws on a unique set of survey data on municipal bond yields for
US states to shed light on the theory of credit constraints in general and, in
particular, to test the market discipline hypothesis by identifying the non-linear
supply curve faced by nisky sovereign borrowers.

We find strong support for a non-linear specification of the supply curve, which
is consistent with the market discipline hypothesis. Our pont estimates imply
that at the mean ievel of debt in our sample the promised yield rises by about
23 basis points per percentage point increase in debt as a ratio of output. But
at debt levels one standard deviation above the mean, the increase in yields
rises over 35 basis points, and our estimates imply credit may become
rationed at debt levels about 25% above the highest debt level in our sampie.
These results are broadly consistent with the optimistic view of the market
discipline hypothesis. Credit markets appear to provide incertives for
sovereign borrowers to restramn borrowing. These incentives seem 1o be
imposed gradually at first, but eventually yigid spreads rise In a steep, non-
linear way.

Two questions follow from these results. By how much and how quickly do
sovereign borrowers respond to these incentives? Are the incentives provided
by market-imposed default premia sufficient? The answer 10 the first question
must await further empirical work. The answer to the falter question depends
on a more detailed specification of the externalities associated with sovereign
default.

Even if market incentives were judged to be insufficient, however, our resuits
have some interesting implications for the alternative approaches to fiscal
discipline. While default premia may not be the right size, in nformationally
efficient capital markets they would still provide useful signals about the
probability of default. This in turn raises the possibility that a rules-based
approach could use observed yield spreads to magnily the incentive effects for
fiscal discipline; for example, penally taxes based on the size of a couniry's
yield spread, or a critical yield spread itself could be employed as a tngger for
multitateral surveillance, or turther borrowing could be prohibited when
spreads reached a critical level.



I. Introguctiaon

There has been considerable theoretical interest in describing how
rational lenders may Tespond to imperfect information by rationing credit to

1

barrowers. Huch of this literature identifies the resulting credit
constraints with a market Failure {see in particular Jaffee and Russell
(1976)). Recently, however, it has been argued that default premia and
credit constrainis can pilay a more positive role in disciplining
irresponsible, sovereign borrewers.

This more optimistic view of the effects of credit comstraints has been
called the market discipline hypothesis, and this hypothesis has played a
key role in the debate on the most effective way to restrain fiscal pelicy
adventurism in a Eurepean Monetary Union (Bishop. Damrau, and Miller
(1989)). An important aspect of the market discipline hypothesis is an
assumed nonlinear relationship between yields and debg variables. In
particular, the advocates of market discipline assume that yields will rise
smoathly at an inecreasing rate with the level of berrowing, thereby
providing the borrower with an incentive to restrain excessive borrowing.
If these incentives, however, prove ineffective, the credit markets will
eventually respond by denying the irresponsible borrower further access to
credit, and the irresponsible borrewer will be credit constrained.

This paper draws on a unique set of survey data on municipal bond
yields for U.S. states te shed light on the theory of credit constraints in
general and, 1in particular, to test the market discipline hypothesis by
identifying the nconlinear supply curve faced by visky sovereign borrowers.

The paper preceeds in the following five sections. The next section

provides a more detailed discussion of the market discipline hypothesis and



of the debate on the appropriate mechanism for reining-in irvesponsible
fiscal policy behavier in a European Monetary Union. The third section
develops a simple theory of lending to sovereign borrawers, while the fourth
section discusses the empirical specification of the medel and describes a
previously unused data souvce, which we believe is uniquely well suited for
measuring default premia Iin the yield spreads of U.S. state general
obligation bonds. The fifth sectien presents our results, and the final
section provides ocur conciusions. To anticipate our results, we find strong
support for a nonlinear specification of the supply curve, which is
censistent with the market discipline hypothesis. Our point estimates imply
that at the mean level of debt in our sample the promised yield Tises by
about 23 basis points per percentage point increase in debt. But at debt
levels one standard deviation above the mean, the increase in yields rises
to over 35 basis points, and our estimates imply credit may become rationed

at debt levels about 25 percent above the highest debt level in our sample.

II. Fiscal Goordination and European Monetary Unification

It is widely accepted that participation in a currency unicn is
inconsistent with independence in the conduct of monetary policy. Indeed,
in the negotiations leading to the Maastricht Treaty on economic and
monetary union (EMU} in Eurcpe, much attention was deveted both to the
establishment of & central monetary authority and to securing a mandate for
that institution which would give primacy to the goal of price stabilicy.
In this sense, there would appear to be an emerging consensus about how to

constrain or "discipline™ monetary policy.



Less settled at this stage is what constraincs, if any, should be
placed on national fiscal policies in a currensy unien., At ieast three
distinct approaches to disciplining fiscal policy have been put forward in
the literature. One wiew, echoed in the Delors Report, is that binding
fiseal rules represent the preferred solution to the problem. In this
connection, the Maastricht Treaty includes ceilings on the ratios of
government debt (60 percent) and the fiscal deficit te Gross Domestic
Product (3 percent} as criteria for entry into European Econcemic and
Monetary Union, as well as prohibitions on monetary fimancing and bailing
out of budget deficits, A second approach (see Eurcpean Commission (199Ca
and 1990b)) also calls for exrternal constraints on national fiscal policies,
but adepts a more discretionary format, namely, that peer group multilateral
surveillance be employed to discourage errant fiscal policies of individual
member countries. Yer a third route to fiscal discipline is to entrust
private financtal markecs with that role. Such market-based fiscal
discipline wouid initially taxe the form of a rising default premium on the
debt of thne country running excessive deficits; if these deficits persisted,
the default premium would increase at an increasing rate until, eventually,
the offending country would be denied access to additional credit. 'The
increase in the cost of berrowing, along with the threat of reduced
availability of credic, would then provide the incentive to cerrect
irresponsibie fiscal behavior.

Advocates of the marker approach (Biszhop et al (1989)}) recognize that
i1t will work only if certain conditions are satisfied. Capital must be able
to move freely; the market must be convinced both that there are nc implicit

or explicit outside guarantees on sovereign debt and that the borrower’s



debt will not be monetized; and the financial system musC be strong enough
to withstand the failure of a “large" borrower. They do not regard these
conditions as unrealistically restrictive. Not surprisingly, those who
favor the fiscal rules or surveillance optiocns are less convinced, and point
to the developing-country debt crisis of the early 1980s and to the New York
City financial crisis of the mid-1970s as graphic illustrations of the
limitations of the market’'s disciplining power,

A key question for the mavrket discipline approach (assuming that the
central bank can make a credible, no-bailouc pledge) is: will credit
markets impose sufficient default premia to restrain irresponsible
borrowing? This paper uses data from the U.$. state bond market to provide

relevant evidence on this gquestion,

I¥I. A Theory of Gredit Rationing

1. The supply of credit

The theory is developed in the simplest possible terms. It is assumed
that all state bonds are sold on competitive financial mavkets to risk-
neutral lenders and mature in one peried. As & result, the expected after-
tax return on state bonds must eaqual the equivalent, after-tax return on a

safe security, say & Treasury bill. This condition can be expressed as:

{L+ R+ s5)P(H) = {1 + & - ar) {3.1)

where 5 15 the premium paid by the state over the risik-free rare, R. P(H)

15 the probapility of no defaulc (P'<0, P{0}=1), where H measures ths

determinancts of default, t is the state and local tax income tax rate, and o



is a parameter, The term ar is included to account for the
disproportionately hipgh demand for in-state bonds in states with high state
income tax rates.? For simplicity, equation (3.1) implicitly assumes that
in the case of default, the borrower repays nothing.

The idea behind P(H) Lis that the state’s income in the next period is
unknown, but is drawn from a known distribution. The higher the value of H,
the greater the probability that the state's income will be so low that it
will default. The value of H can be thought of as the maximum realizatien
of state income that will lead to defauit, and P(H) is the probability that
state 1ncome will exceed this level.>

The shape of the supply curve depends on both the determinants of H and
o the functional form of P(H}. If H depends upen the interest payments on
the debt as well as the principal value of the debt, rthe supply curve must
become backward bending. For example, if #H is linear, the determinants of

default can he written as:

How X+ #8 + §(R + 5)B + ¢ {3.)

where # and § are nomnmegative parameters, B 1s the guanticty of outstanding
depbt, X is & vector of nondebt factors affecting the probability of default,
& is a vector of parameters, and ¢ is an error term. Thes separate
coefficients for the level of debt and for interest payments on debt reflect
the fact that some of the outstanding debt has been issued in the past at

fixed rates. Totally differenciacting (3.1} with respect to B and s yields:

ds/dB = -P'{x + §(R 4+ s)1{1l + R + s3/iP + P"6B(l + B + s)i (3.3)



The numerator of {J.3) is nonnegative, so that the sign of the slope is
determined by the sign of the denominater. Notice that when B = 0 (i.e.,
there is mo debt outstanding), the denominator is pesitive, and that as B
approaches -P/§P' (1l + R + s), the denominator approaches infinity, so that
the siope of the supply curve becomes vertical at this level of debgf, and
this level of debt the borrower is credit constrained.

To convert the nonlinear supply curve inta a form which can be
estimated, we must make assumptions about the functional form of P(H). A
convenient specification is to assume that P(HY - exp{-H). Substituting
into equation (3.1}, and using the approximation that log(i+x} is equal to x

when x 15 small, yvields the following equation:

g = IX'R +{m + BRIB - er|/{(} - 6B) + 7, (3.4}

Eguation (J.4) 1s the basic estimating equation used in this paper.

This function provides an easy test for the presence of nonlinearities
tn the supply function. If the estimated coefficient on B in ths
denominaser turns sut to be zero, then the supply funcrion iz iinear,
implying that the bond market will acecept any level of debt at a constancly
increasing default premium. Alternatively, if the coefficient is greater
than 0, the supply function is nonlinear with a maximum quantity supplied
given by one over the estimated coefficient. Hence, the hypothesis of a
linear supply curve is nested in the more general specification of (3.&).&

We also estimated an alternative nonlinear functional form, which
assumes that the probability of default is given by a logistic function,

L/(1+exp(K}), but where H depends only on the principal value of the debt,



B, and not on interest payments.5 The presence of the tax term complicates

the specification, which we approximate bhy:

5w exp(X'g + 7B - ar + ¢}. {1.3)

In this formulation, the relationship between the yield and the determinants
of default is nonlinear, but the slope of the supply curve is always finite.
2. The demand of credit

The primary focus of this paper is on the supply of credit. Thus, we
do not develop a formal model of maximizing state behavior to explain the
states’ demand for credit as in Metealf (1990) and Capeci (1991}. For our
purpeses, the demand for credit is important because of issues related to
the identification of the supply curve. With rational state borrowers, the
demand for state borrowing will be negatively related to the expected yield
on state debt, which suggests that the level of borrowing and expected
yields are simultanecusly determined by both supply and demand. In
addition, state borrowing is one aspect of the larger problem of the optimal
size and financing of state government. Ancther aspect of the larger problem
is the level of state taxes. Consequently, a state's choice of tax rvates is
determined by the same factors that affect borrowing, including the yield on
state debt.

To illustrare the importance of these simultaneity issues consider a
state which has idicsyncratic factors ralsing its proebability of default,
thereby raising the state’s promised yield at any level of borrowing {i.e.,
¢ >0 in (3.2)). The state will respond to this higher yield by switching

from borrowing to current taxatien. This source of wvariation imparts a



simultaneity bias between yields, taxes, and borrowing. There is also a
simultanetty issue raised by the state unempioyment rate to the extent that
some state-specific variation in unemployment may be correlated with
unobservable variation in credit risk. The solution ta these problems is to
use an instrumental variable technigue that uses only variations in
borrowing and tax rates that reflect factors affecting the state’s financing
choices (i.e., exogencus variables included in the demand curve, but not in
the supply curve). The work of Capeci (1991) and Hetcalf {1999) suggests

that state demographic facters may be appropriate Instruments.

IV. The Estimsting Eguation and Data

The basic estimating equat:ion. Previcus work by some of us (Geldstein
and Woglom (1992}) and the literature on the interest rates on state bonds
{Liu and Thakor (1984)) indicate that the praobability of default is affected
by cyclical factors and constitutional constraints on borrowxngAG
Comsequently, in addition to state tax rates and the ratic of state debt to
trend gross state product, the specification includes s measure of the
strength of controls on state borrewing and the unemployment rate (Lagged
once since the fiscal year for state govermments starts in the previous
July, making the level of unempleoyment in the current year a leading

variable). From equation (3.4}, the estimating equation becomes:

a] *Bjp + aysTAXRIC + ag+UNjp.) + ag+FISC;
T~ ap+Bj,

Sijp = consc + §*DUH, + +eje (4.1

where DUM, ave annual dummy variables, B is the ratio of debt to gress state

product, TAXR is the highest marginal state tax rate for states that tax in-



state and out-of-state bonds differently, UN is the level of unemployment in
state 1 lagped one peried, and FISC :s an index of the strength of
constitutional controls on state borrowing. There are two coefficients
assoclated with debt, a4, which measures the level effect of debt on y:ields,
and oy, which measures Che nonlinearity in the estimaring equation caused by
the interaction between yilelds and interest payments. In going from {J.4)
to (4.1) we have assumed that {w+§R} is equal across borrowers,

Data. The primary data needed to test for the existence of default
premia on state debt are market yields on the "full fa:th and credit"
obligations of the varicus state govermment--that 15, state general
obligation bonds, or GOs. This raises immediate problems because most of
these bonds are net actively traded. Surprising as it may szem, Information
is not widely available on the market prices of individual state bonds.

Even if transaction price data were easily available, the comparability
of different issues would still be z problem. In addition to default risk,
state bond prices and yields are affected by other features that vary by
issue. For example, a randomly selected issue of JP Morpgan's Municipal
Harket Monitor (1989} lists the market yields based en closing bid prices on
two Florida State Board of Education bonds. On sugust 24, 1989, the two
market yields were 7.05 and 7.27 percent. The bonds were identical, except
that the lower yielding bond matured in 2013 as opposed to 2010, was
callable at 100 in 1996 as opposed to 102, and bore a coupon of 5 percent
instead of 7,23 percent. During the same week, the yield spread between AA
and AAA 20-year municipal bonds was reported by Delphis Hanover as 20 basis

peings. Thus, the yield spread caused by the special features of the two
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Florida State GOs was wider than the yield spread between two credit-rating
CatEgOX.'IES.

Fortunately, there is a data source, the Chubb Relative Value Scudy,
rhat overcomes the comparabilicy problem of state GO bonds, The Chubb
Corporation, an insurance company, has conducted a semi-annual survey of 20-
25 (sell-side) municipal bond traders since 1873. The traders are asked to
give the yields on 5, 10, and 20 year maturity GOs for 39 states and Fuerto
Rico relative to the yield on a comparable New Jersey state 60.7 The
survey results for December 1989 are reproduced in Table 1. The survey
results imply that, on average, traders felt that a California 2G-year GG
should have & market yield 14 basis points below New Jersey’s market yield.
wnile & Louisiana 20-vear GO should bear a yield 70 basis points higher than
New Jersey. Most important, for ocur purposes, the Relative Value Study
implies that the yield spreads between California and Louisilana 20-year GOs
should be 84 basis points.

The Chubb survey instructions don’t say anything about special features
on the different bonds, but Chubb reports that tnere is an implicit
understanding that the bonds being evaluated are comparable with regard to
special features.® Hence, the difference in yield spreads will primarily
reflect differences in default risk, although some of the vartatien may be
due to varying liguidity premia. The movement in yield soreads 1s broadly
consistent with varying default premia: the spreads vary over the course of
the business cyele, and the spread for a particular state changes
substantially over time, as state fortunes wax and wane, For example,
during the recession year of 1982, rhe spread between the highest and

lowest-rated states of Oklanoma and Michipan was over 146 basis poings; in
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contrast by 1990, the haigh-low spread had fallen by a factor of 7 and
Michigan was a higher-rated state than Oklahoma.

Because the yield spreads are relative to the yield on the New Jersey
bond, our raw data include both positive and negative values. The negative
vaiues present a problem when it comes to the fogistic specifications of the
supply curve. To get around this problem, we subtracted the lowest value of
the spread for each year from the raw data. This assumes that the yield on
the bond with the lowest spread was the same as the afrter-tax risk free
rate. If this assumption is invalid, it introduces an additional error rerm
which is constant for all states in a given year. We deal with this problem
by including annuzl dummies in our empirical specification.

The ather major data reguirement is a measure of state indebtedness.
For this purpose, we used data on net, tax-supported debt as reported by
Hoedy's, This debt figure i1s calculated each time Hoody's issues a Credic
Report on a new state issue. These data reflect the most accuracte glcture
of state's fiscal pesition from the perspactive of one of the two major
credit rating agencies, alcthough each state’s debt figure is not updated at
the same time during the year. To derive measures of the relative size of
debt, the nominal debt numbers were deflated by the implicit GNP deflacor
for the year and divided by trend Gross State Preduct (based on Department
of Commerce, real Gross State Product data).

Sur sample period 1s 1981-1990, The mean of the adjusted yield spreads
is 32.4 basis points with a standard deviation of 24.8. The maximum spread
is 146.4. The mean relative debt is 2.3 percent wich a L.4 percentage point
standard deviation, and a maximum and minimum of 7.1 percent and

0.2 percent. At first glance, these relative debt levels secem very small,
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at least in comparison with some European national debt levels of over

100 percent of GDB. This cemparison of state with national debt levels is
misleading because the U.S. states reside in a federal structure with a much
larger federal taxing pewer than 15 contemplated for any European federal
structure. Thus, the U.S. states have a ruch smaller capacity to tax their
residents than do European countries.

Iin addition to the yield and debr data. we used Departmentc of Commerce
data for state unempleyment rates and fiscal variables from the Advisory
Gommission on Intergovernmental Relations (ACIR). The ACIR gathers
information on all state and local income taxes, from which we constructed
our estimate of TAXR. The ACIR also measures state constitutlonal
restrictions on debb issue, and summarizes these restrictions in an ingex
that varies frem 0 in Vermont {an Aa-rated state with ne constitutional
limits) to a maximum value of 10 in 26 states. The ACIR index 15 our
measure of FISC,

As already discussec, we used instruments to deal with the possibility
of the endogeneity of some of the independent variables in equation (4.1).
tn addition to the level of fiscal controls, the instruments for the
endeogenous variables were annual dummies, Census Bureau demographic
variables (the percentage of the population under 18 and over 65. the
average number of people in a household, and the level and rate of growtn of
the population), and trend Gross States Product. As discussed by Nelson and
Startz (1990). poer instruments can lead to problems in estimation. To test
for the adequacy of our instrument sel we regressed the apprapriate
independent variables on our instrument set. In all three cases an F-test

of the hypothesis that the imstruments were Jointly insignificant was easily
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rejected, indicating that the instruments have reasonable explanatory power

for the potentially endogenous variables.

V. Results
Main Estimates. Equation (4.1} was estimated on data for 38 states
over the pertod 1981-1990 {380 observations} using nonlinear, two stage
least squares with the instruments discussed above. Table 2 shows the
estimated coefficients, their standard errors, and the associated RZ for the

% In addition, statistics related to the curvature of the

eguation.
relationship and to diagnostics tests are given in the botrem of the Table,
0f the five estimated coefficients, four are significant at
conventional levels, the exception being the coefficient on the tax rate,
which is at the very margin of being accepted ar the 5 percent significance
leveli. The statistical significance of the ceoefficient on debt in the
denominator {mg) implies a rejection of the limear specificarien.

The point estimates imply a highly nonlinear supply curve. At the mean
values of the sample, each percentage point increase in debt raises the
promised vield by 23 basils points, but this siope rise to over 35 basis
points at debt levels one standard deviation above the mean of our sample.
The backward bend in the supply curve oceurs at a level of debt egual to
L/ag, at which point tne market stops supplying debc. This point is reached
at a debt level of 8.7 percent of gross state product, abouc 25 percent
above the maximum debt level observed in the data (7.l percenc}.

The other coefficients are also infiluenced by the nonlinear teram in
debs, although the effect is smaller than that for the stock of debt since

enly the denominator is affected. AU the average level of debt, z rise in
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local taxes of ! percentage point leads to an 13 basis point fall in
interest rates, while a 1 percentage point rise in state unemployment raises
costs by 9 basis points. The coefficient on the dummy variable for fiscal
controls implies that (at average levels of debt) such contrels can lower
interest costs by over 50 basis points,

Two diagnostic tests are also reported. The eguation passes a Sargan
test (Sargan, 1958} for the adequacy of the instruments, in which the
vesiduals from the inxtial estimation are regressed upon the instruments.
This implies that all of the expianatery power of the instrumentcs are being
captured in the independent variables and that there is no independent role
for them wichin the regressien.zg A Hausman specification test was also
calculated, This compares the estimated coefficients on the potentially
endagenous variables (debt, tax rates, and unempleyment) using instrumental
varzable techniques, which are unbiased but not necessarily efficient, to
the same coefficient estimares using nonlinear least squares, which are more
efficient bur are biased if the variables are indeed endegenous. The test
rejects the eguality of the two sets of estimated coefficients, indicating
that simultaneity dees indeed appear to be important for che results.

Alternative Estimares, Table 3 shows the results from estimating a
number of alternative equations invelving different assumptions about the
set of instruments and the Functional form, We starcted by looking at the
sensitivity of our results to different instrument sets. Our rests were
limited, however, because the number of instruments in the original
regression was only slightly larger than the number of coefficients being
estimated, As a resuit, a maximum of two instruments could be excluded at a

time. The first coiumn of Table 3 shows the results when the trend gross
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state product and the average number of persons per housenold were excluded
from the instrument sef. These particular variables were chosen because it
seemed possible that they were not exogenous to the supply of debt. The
estimated values of the coefficients and slope of the yield curve from this
regression are similar to these in the base case although they are estimated
with less accuracy, as might be expected given that the model is oniy just
identified., Results from other instrument sets (not reported) show a
similar pattern.

the second column in Table 3 shows the results from using nonlinear
least squares. This illustrates the quantitative importance of addressing
the simultaneity issue in estimating the supply curve, highlighted by the
Hausmar: test. While the independent variables remain generally
statistically significant, the effects of tax rates and debt levels are
substantially reduced and the hypothesis of a linear supply curve cannot be
rejected. Host notably, the implied supply curve nas only a modest slope.

The final column in Table 3 shows the results from estimating the
function implied by the logistic probapility funccion, defined by equation
{3.5), using the eoriginal set of imstruments, In this specificacion, which
only has one debt term, all of the coefficients on the independent variables
are sitgnificant. The implied relationship between debt and interest rates
is even steeper than that found In the main case, although the specifiication
implies no backward bend in the supply curve. However, the Sarpgan test
statistics indicates that there is a problem with the set of instruments in
this case.

Unfortunately, tests are net able to distinguish between tne

exponential and the logistic specifications. 'Pseudo nested’ tests of the
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two specifications, in which a variable with the curvature on debt implied
by one estimation results is included in the other equation, could not
reject either specification due te colineavity.

We read these results as supportive of the idea that the supply curve
facing state borrowers is steep because of rising default premia,
irrespective of the functional form used in the estimation. Our preferred
equation also indicates a maximum debt level of the order of 8-9 percent of
GSP. Not surprisingly, however, given the small number of highly indebted
states, our evidence with regard to such credit constraints is mere
uncercain, as highlighred by the results from the logistic specification

which implies a steeply rvising supply curve but no maximum level of debt.

VI. Conclusions

The results reported in this paper are breadly consistent with the
optimistic view of the wmarket discipline hypothesis. Credit markets do
appear to provide incentives for sovereipgn borrowers to restrain borrowing.
These incentives appear to be imposed gradually at firsc, but eventually
yield spreads rise in a steep, nonlinear way.

There are two further questiens thatz follow Erom our results: 1} By
fiow much and how quickly do sovereign borrowers respond Lo these incentives?
2) Are the incentives provided by market-imposed default premia sufficient?
The answer to the first quescion must await further empirical work (although
sae Gapec:t (1990} and Metcalf {1990)). The answer to tne latter guestion
depends on a mpore detailed specificaticn of the externalities associated

with sovereign default, However, the fact that state legislative controls
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are consistently significant in our regressions suggest that such controls
are alse useful in controlling defauit,

Even if market incentives were judged o be insufficlent, cur results
have some interesting implications for the alternative approaches to fiscal
dizcipline. While default premia may not be the right size, in
informationally efficient capital markets they would s£ill provide useful
signals about the prebabilitcy of default. This in turn raises the
possibilicy that & rules-based approach couid use observed yvield spreads to
magnify the incentive effects for fiscal discipline; for example, penalty
taxes based on the size of a country’s yield spread, or a critical yield
spread itself could be employed as a trigger for multilateral surveillance,
or further borrowing could be prohibited when spreads reached & critical

level. Food for thought.
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Table 1. Chubb Relative Value Study, December 1989
{Basis Point Spread for 20 yr. state GO,
relative to a Wew Jersey 20 yr. GG}

Ranking: Hoody's Rating Avg, Response Std. Dev
Ll California Aaa -14.04 3.84
2 HNorth Carolina Aaa -+11.91 4.32
3 Virginia Aaa -10.65 .76
& Connectleut Aal -5.96 5.09
3 HMissourt Aaa -8.30 5.28
6 South Carolina Aaa -6.74 5.58
7 Georgia Aaa -6.39 2.58
8 HMaryland Aaa -4.65 3.51
3 Tennessee Aaa -4,09 5.80
10 New Jersey Aaa 0.00 ¢.00
il Okie Aa 1.39 3.41
12 Utah Aaa 5.57 4.84
13 Maine Aal 7.00 4,95
14 Minnesata Aa 8,13 3.79
15 Montana Aa B.39 5.25
16 Delaware Aa 8.63 4.5
17 Kentucky Aa B8.70 5,31
18 New Hampshire Aai 2.52 3.84
19 Rhode Island Aa 10.26 3.58
20 Vermont Aa 11.17 3.56
21 Alabama Aa 12,69 3.83
22 Wisconsin Aa 12.13 3.93
23 Pennsylvania al 12.91 4,83
24 Mississipp: Aa 13,39 4. 469
25 Hawaill Aa 13.87 3.83
26 Michigan Al 14,04 4.84
27 New Mexico Aa 14 .48 3.59
28 Iliinois Aaa 14 .48 4.67
29 Oregon Al 16.57 3.59
30 Florida Aa 17.26 4.11
31 Nevada Aa 18.74 4.00
32 Rew York Al 20.39 4,75
33 Oklahoma Aa 21,61 7.29
34 Texas LY 2274 5.93
35 North Dakota Aa 22.83 10.11
36 Washington al 24,48 3.05
37 Alaska Aa 27.39 7.4%
38 West Virginia Al 28.22 53.34
39 Puerto Ricoe Baal 48,09 6.9%
40 Massachusetts Baal 62.35% 11.50
41 Loulsiana Baal 70.00 12.07
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Table 2. Basic Regression Results

Debt: Level Effect (o) 18.90 {9.58)%
Debt: Yield Effect (ay) 0.11 {(0.65)*
Tax Rates (aj) -9.93 (5.87)
Unemployment (a4} 6.74 (1.94)%x
Fiscal Contrels (asg) -4.10 {1.06)%%
R? 0.20

ds/dB at the point of means 23,1 {10.1)*
de/dB B at 1 s.4. above mean 37.9 {19.7)
Boax = L/og 8.7 (3.1¥
Uald test e = ag = 0, x2(D) 10.4 (P=0.01}+*
Hald Test for Joint Significance 2.6 (P=0.938)

of Annual Time Dummies x<(9)
Sargan Test for instruments x2(2) 2.6 {P=0.27}
Hausman Test for Exogeneity of Debt, 27.1 {p=0.00)**

Unemployment and the Tax Rate xz(&)

Kotes: HNumbers in parentheses are heteroscedasticity consistent standard
errors, The instruments were the annual dummy variables, the percentage of
the population velow 18, the percentage of the populatien over 45, the
average number of people per household, the rate of growch and level of the
populatien, and the index of fiscal controls.



Table 3.

fesulits from Alternative Estimates

Excluding Household

Size and Population Honlinear Logistics
Growth from Instruments Least Squares Function
Debt Level 2.7 §.91 0.87
{oy) {20.38) {3.86)* {0.31y*
Debt Yield G.11 -0.12
{az) (0.15) (0.09})
Taxes -11.40 -0_78 Q.46
(ex3) (13.20) (.3 {0.19)*
Unemployment 5.80 7.80 0,36
{ay) (3.9 {1.63)%x (0.09)%*%
Fiscal Controls -4.23 ~4.,30 -0.20
{a5) {2.94% {0.76)%*x (0.05¥%*
r? 0.17 0.50 6.19
Sargan Test n.a. n.a 12.4
x4 (2 (P=0,0Q)%%
ds/dB at means 6.0 4.2 21.1
(21.3) (G.B)yx* (10. D)+
ds/dB B at L s.d. 40.7 3.3 73.3
above mean (66.3}) 0.9)Y%* {62.1%

Notes:
BYTOrS.

Humbers in parentheses are heteroscedasticity consistent standard
The basic instrument set s given in the notes to Table 2.
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Endnotes
1. For example Jaffee and Russell (1976}, Stiglitz and Weilss (1981), and
Eaton and Gersovitz {1981).
2. See for example Kidwell, Koch and Stoclk {1984). In most states, the
interest from in-state municipal bonds is tax free, while tne incerest on
out-of-state municipal bonds is subjecrt to inceme taxation. r measures the
d¢ifference between the highest marginal income tax rate on the jinterest from
cut-of-state bonds relative to in-state municipal bonds.
J. R depends on the state’'s preferences and the penalty for default, as in
Eaton and Gersovitz (1961), Mercalf (1990), and Capeci {1%90).
4. Equation (3.4) does have some disadvantages, namely: 1} For some states
the value of H could be less than zero, implying & probability of no defauic
greater than one; and 2) In principle, a state with no debt should nave zero
probability of default, but our estimates don't impese This restrictlon,
5. This is the functional form used by Edwards (1986).
6. Other work on the impact of fiscal controis has shown mixed results.
Von Hagen (1992) finds no the relationship between total state dent per
capita and fiscal controls in a regression that uses no cther explanatory
variables. However Eichengreen (1992), who includes other explanatory
factors in his regressions, does find a significant relationship between
fiscal controls and both debt and interest rates.
7. We did not use the data for Puerto Rico, Hawaii or Alaska. We did nor
have access to Moody's debt data for Puerto Rice, and Hawaii and Alaska have
unique fiscal structures,
8. From a telephone cenversation with Thomas Swartz of the Chubb Insurance

Company .
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9. The coefficients on the constant term and annual dummy variables are not
reparted.

10. Sargan tests usually use a linear regressions to test for the
significance of the instruments, and this is the form of the test reported
in Table 1. Since we have a nonlinear specification, however, we also
experimented with a Taylor series approximation of a more complex funccoional
form by including squares and cubes of the instruments in the regression.
itike rhe conventional tesc, these results indicated that the instruments had

no addivional explanatery power.





