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ABSTRACT

High Yields: The Spread on German Interest Rates”

This paper is a first attempt at evaluating the determinants of the total interest
rate differentials on government bonds between high yielders, namely Spain,
Italy, Sweden, and Germany. In particular, we address the question of the
relative importance of local and global factors in the determination of such
spreads. We identify and measure two components of total yield differentials:
one due to expectations of exchange rate depreciation, which we call the
exchange rate factor; and another which reflects the market assessment of
default risk. We propose and discuss a measure of the exchange rate factors
and of the default risk premium based on interest rates swaps. Overall our
investigation provides strong evidence in favour of the existence of a common
trend for the Spanish and ltalian spreads on Bunds, which is not shared by the
Swedish spread. Such trend is driven by international factors and is
independent from country-specific shocks. Country-specific shocks are only
relevant in explaining short-term cycles around the common stochastic trend.
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NON-TECHNICAL SUMMARY

Yield differentials between domestic government bonds reflect the market
assessment of countries’ relative financial prospects. With the Maastricht
Treaty they have ‘acquired the official role of signalling the credibility of
governments’ policies, as one of the conditions for admission to the final phase
of EMU stipulates that the long-term nominal interest rate on bonds issued by
a member state should not exceed (on average over the year preceding the
beginning of stage three of EMU), by more than two-hundred basis points,
those in the three best performing members in terms of price stability. In
Europe, where German interest rates are the lowest, Spain, ltaly and Sweden
feature high and volatile spreads on Germany, which appear to be unrelated to
inflation differentials. The paper discusses the determinants of such spreads,
examines problems of measurement and provides an empirical analysis of the
behaviour of the components of the spreads over time.

Yield spreads can be decomposed into an exchange rate factor, reflecting
expected depreciation (and a foreign exchange risk premium, if any) and a
‘country’ or ‘default’ risk component, capturing fears about the future service of
the debt. We show first that a correct decomposition requires the use of
continuously compounded yields: the difference between annualised rates
cannot be precisely assigned to the two determinants and, more importantly, is
affected by the level of German interest rates. Given the spread, it must be
decided which of the two components is measured independently — and how it
is measured — and which is to be treated as a residual. Our preferred measure
for the exchange rate factor is the differential between fixed interest rates on
swap contracts denominated, respectively, in the currency under consideration
and in Deutschmarks. As we cannot find a satisfactory candidate for an
independent measure of the default factor, we measure the latter as the
difference between the bond spread and the swap spread.

First, we ask whether the interest rate spreads of the three high yielders are
driven by a common trend. Formal tests show that both total spreads and
exchange rate factors are non-stationary and that, while there is a common
trend between the Spanish and the ltalian bonds, it is not shared with Swedish
bonds.

Second, we find that membership of the ERM does not appear to have any
effect on the exchange rate component of the spread: the Swedish exchange
rate factor is the lowest, and its behaviour is different from that of the Spanish



and ltalian components, which are instead closely associated and at about the
same level.

Next we examine the maturity structure of the differentials. Our conjecture that
the average expected rate of depreciation is higher in the near future than for
more distant horizons is confirmed for the three currencies. The conjecture
that the default risk should be higher for longer maturities is borne out for the
10-3 year differential. The net result of these two influences is that, unless
there are sizeable domestic shocks, the maturity structure of high yielders
tends to be flatter and more stable than that of Germany.

We then study how the total spread is affected by structural shocks. In our
investigation we separate the long-run equilibrium analysis from the analysis of
the short-run dynamic adjustment.

In the long run total differentials are determined by exchange rate factors.
Such evidence holds for both Spain and ltaly, although the speed of
adjustment to the long-run equilibrium is higher in the Spanish case. The
exchange rate factors are closely related to the behaviour of German long-
term interest rates and the Deutschmark-dollar exchange rate. This is
evidence that in the long run the total spreads for Spain and ltaly are
dominated by a common ‘international’ component. This finding does not
extend to the spread on Swedish bonds which, even in the long run, appear to
be driven by different factors.

In the short run the Spanish and ltalian spreads behave differently in that
country-specific shocks leave a longer memory in the Italian total spread than
in the Spanish one.

Overall our investigation provides strong evidence in favour of the existence of
a common trend for the Spanish and ltalian spreads on Bunds, and that this
trend is driven by international factors and is independent from country-specific
shocks. Country-specific shocks are only relevant in explaining short-term
cycles around the common stochastic trend.



1. Introduction

The globalization of financial markets and the rapid growth of public debt in many countrics has
resulted in the market for government bonds becoming the most important segment of international
financial markets. More than ever before, yield differentials between government bonds issued by
different states reflect the assessment and the sentiments of market participants regarding countries’
short and long term financial prospects. Therefore, such differentials arc immediately affected by news,
are carefully watched in scarch for arbitrage opportunities, are considered by governments and
monetary authoritics as a signal of credibility of their policies and as a measure of expectations. More
recently vicld differentials have acquired a specific policy relevance with the Maastricht Treaty. The
Protocol on the convergence for eligibility to the Economic and Monetary Union (set in article 109))
stipulates that the long-term nominal interest ratc on bonds issued by a member State should not exceed
-- on average over the year preceding the beginning of stage three of EMU -- by more than two-hundred
basis point those in the threc best performing members in terms of price stability.

In Europe, vicld spreads are measured in terms of differences of annualised interest rates with
respect to Germany: German yields have been and are the lowest on all maturities and German bonds
provide the yardstick of a nsk-free asset. Yicld spreads fluctuate over time, and the observation of their
behaviour over the last four years (shown in Figure 1) reveals two interesting features.

« Europcan countries can be grouped in two classes: high yielders -- Italy, Spain and, lately. Sweden
—- featuring high and volatile spreads on German interest rates. and low yielders, fecatunng low and
relatively stable spreads on German interest rates.

e Yicld spreads do not show a stable relation with the inflation differentials between European
countrics and Germany and. more generally, high-yielders feature very different fundamentals.

In this paper we concentrate on high-yiclders and try to understand the fluctuations of the
spreads over Bunds. In particular we address the question of the relative importance of tocal and global
factors in the determination of such spreads. In other words, do spreads for high-yielders react to
common factors, independently of country-specific fundamentals. or are country-spectfic factors
relevant in the determination of some portfolio diversification among high vielders ?

To address this question we shall first consider the possible determinants of sprecads on
government bonds issued by “high vielders” and deal with measurement problems. We then discuss the
results of an empirical analysis designed to investigate how these determinants affcct the spread over
time and how they interact with each other.



2. The determinants of yield differentials and their measure

The cxistence of a spread between the yields on government bonds issued by different states and
denomunated in different currencies is usually attnibuted to an exchange rate factor and to a “default”
risk factor. The former reflects the expectations of currency depreciation (plus a lincarization term and
a foreign exchange rate msk premium (see, for example, Avuso and Restoy,1995). The definition of
default nisk 1s more vague. It captures the fear that something may sooner or later go wrong with the
service of the debt: outright default on debt service: rescheduling and consolidation of shorter term
bonds; delays in the payment of interest. The perception of such nisk may anse out of the sheer size of a
country's debt, which makes stabilisation an uphill job; or. even when stabilisation is feasible, it may be
duc to political instability which delays the required adjustment. or to a negative assessment of domestic
fiscal policies which are projected to cause a debt explosion in the future. Given the very different
dynamics of the government budgetary position among high yielders, we fecl that some measure of
default nisk could be helpful towards the aim of separating local from global factors affecting the total
spreads for these countries.

In this section we start by showing that the correct decomposition of the total spread in the sum
of an exchange risk factor and a default nsk factor requires the use of continuously compounded yields.
We shall then discuss the choice of different possible measures of the default nsk. After a first
inspection of the evidence we shall consider the complications introduced by international differences in
the tax treatment of interest payments.

An exact decomposition of total yield differentials

Consider the uncovered interest rate panty condition between two assets, denominated, respectively, in
D-marks and n another currency: currency j. For the time being we shall assume that these assets are
not affected by default nisk. Neglecting the foreign exchange nsk premium, the arbitrage condition is:

E{Spar YT
Sl
where, 15, 1 and isg 1 are the annualised yields on assets free of default risk issued at time t and

maturing at t+T denominated, respectively. in currency j and in D-marks. ES;, is the expectation for
the exchange rate formed at time t for time t+T. (See Svensson. 1991)

(1) (1+i5j.l,T):(l+ng_[,T)(

Defining the exchange rate factor as:

Etst+T)l/T 1

(2) er_L-r = ( St

we can rewrite (1) as:

(3) (l+i5j_x.T):(1+i5g.t,T)(1+erj,t,T)

and the spread as:

1) (isj,t,T —ng.th): (1+i5g,t,T)erj,t,T



Equation (4) shows that the simple difference between annualised rates is affected by the level of the
German interest rate. For a given exchange rate factor, the spread defined on annualised rates widens
as the level of German interest rates rises.

Let us now introduce default risk. Let p be the probability that something unpleasant may
happen to debt service before T in country j . and let a be the cost for the creditor of the borrower’s
decision leading to that outcome. The arbitrage condition between country j's government bonds and
German government bonds now requires:

(5) (Hij,t,T)(l*P)+P(l"a)(l+ij,[,T):(1+ig,x,T)( S
t

where 1, 15 the annualised yicld on a government bond issued by country j. Substituting (4) nto (5)
the arbitrage condition may be rewritten as:

(1 +iSj’[_'r)

) - = (1 Urisier)
(6) (T4 - ap)=( +lg"[’T)(l+i5g,l,T)

Define now a measure of the incidence of default perceived at time t for a bond issued by
country j, with T years to matunty:

(M dprE

where d varies from zero (when either a or p is zero) to infinity (when both a and p are onc).
The arbitrage condition (6) can now be re-written as:

. (1+1s )
(8) B +dJ T ‘ 1T
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which decomposes the ratio of total vield differentials into a default risk premium and an cxchange rate
factor .

Taking the logs of both sides of (8) and noting that the logs of one plus the annual compounded
interest rates are the continuously compounded interest rates. we have:

(9) SPJ,I,'I‘ = DR),LT + ERj,l,T
where

DR, = log(1+d;,7)

ER 1 = 1S, 1 ~1Sg .1 =log(l+is, 1) -log(1+ s, 1)

SP, .1 1s the continuously compounded yield differential, at time t, between government bonds with
residual life T issued by the j country and by Germany, ERj;7 is the continuously compounded
exchange risk. and DR, ; 1s the continuously compounded measure of default risk premium perceived
at t for the j-country government bonds with residual life T. Note that the decomposition defined on



continuously compounded rates is exact and the dependence of the yield differcntial on the level of
German interest rates  disappears when continuously compounded rates rather than annually
compounded rates are considered.

Equation (9) shows that an exact decomposition of the total yield sprecad as a sum of an
exchange nisk factor and a country, or default risk factor requires that the variables be converted from
annualised to continuously compounded rates. This is what we shall do in what follows

Measures

Given the total yield spread SP, the choice is between using an independent measure of the exchange
rate risk, ER, thus trecating the default risk as a residual, and using an independent measure of the
default nisk. DR treating the exchange rate risk as a residual.

Considening first ER, in principle a “pure” measure of expected exchange rate changes could
be provided by a comparison of the yields of assets denominated in two different currencies (say. one in
Italian lirc. the other in D-marks) and with the same life to maturity issued by the same (non-
government) subject, or by two otherwise identical 1ssuers. Candidates for this measure are

e long-term bonds issued by the same supra-national organisation (such as the World Bank or the
Europecan Investment Bank) in different currencies;

e the fixed interest rates on swap contracts denominated in different currencies.

Supra-national issues are by definition free of any specific default nsk. As for interest rate
swaps, their market is not regulated and there is not a standard contract. The contract usually consists
of an agreement to exchange two flows of interest payments: one at a fixed rate for onc at a floating
rate (usually the six-month LIBOR rate). A swap contract differs from a position in government bonds
in that there are events to which the LIBOR rate reacts differently from the interest rate on government
bonds While the difference between the two positions should be negligible in the case of an outnght
default and a full-fledged financial crisis (in which case the LIBOR rate should shoot to infinity as the
intercst rate on government bonds), the LIBOR rate is likely to be much less affected in cases of
rescheduling and partial consolidation of shorter term bonds or delays in the payment of interest.
Figure 2.1 shows the vield differential between two 1993-2003 IBRD (World Bank) issues denominated
in Italian lire and D-marks. Figure 2 2 reports the swaps-based measure of the exchange rate factor.

The first measure, though attractive, has several drawbacks. The market for bonds 1ssued by
supra-national organisations is far less liquid and deep than that for government bonds. and yield
differentials mav therefore reflect differences in the width of the bid-ask spread. More importantly,
supra-national issues in some currencies are intermittent, while yield differentials on government bonds
arc always computed on the latest issues of the benchmarks (those "on the run”). There may however be
problems also with the swap rate differentials, as they may be affected by the emergence of financial
difficultics of the banking sector in one country. On balance, however. we believe that the drawbacks of
the interest differential on supranational issues are greater, and we shall therefore use the spread on
fixed interest rate swap contracts as an indicator of the exchange rate determinant of the yield spread on
government bonds. Moreover, whereas IBRD normally issues 10-year bonds, interest rates on swap
contracts are available for every maturity, thus allowing to examune the behaviour of the exchange-rate
component of the total spread between government bonds at different maturities.

We thus define



(10)  ER 1 =ISr-ISyr

as an independent measure of the exchange rate risk, where the two terms on the nght-hand side are the
continuously compounded fixed interest rates on swap contracts respectively in the j and the g currency

Coming now to the default risk term, an independent measure could be found by comparning the
vields of bonds issued in the same currency by country j and by a different sovereign issuer. In this
vein, Giovannini and Piga (1991) used the yield differential between two dollar denominated bonds: onc
issucd by the Republic of Italy and one, of roughly the same matunty, issued by the World Bank (or by
the US Treasury). Before them, Cottarelli and Mecagni (1990) found that the yield on Italian
government bonds was higher than that on similar lira bonds issued by Italian medium-term credit
institutions and took this difference as a measure of the risk perceived on Italian government bonds.
The two measures of default premia are reported in figures 3.1 and 3.2.

These measures are, in our view, unsatisfactory, for both empirical and technical reasons. Just
as supranational issucs, the issues by the Republic of Italy on the global or on the Euro-syndicated
market are not very liquid, as they are held by long-term investors, including central banks, are not the
object of short-term arbitrage trading, are intermittent in time and do not cover all relevant maturities.
Bonds issued by Italian credit institutions, are hardly traded in exchanges, and are even less liquid.
More importantly. perhaps. in foreign borrowing -- especially on issues in the "global” market -- legal
guarantees for creditors are stipulated which are non-existent for domestic bonds (in the case of global
issues in the United States, for instance, a US court is competent in the case of litigation).

These strictures do not apply to another independent measure of default risk. often used by
practitioners'. If domestic sovereign bonds were risk-free assets, their yield should be lower than, or at
most cqual to, the fixed rate on swap contracts, stipulated in the same currency and of equal matunty,
between two private parties. The latter is a good term of comparison, as the swap market 1s iquid. rates
are quoted every day and contracts cover the relevant maturities. The excess of the yield of government
bonds on the fixed rate of swap contracts of the same maturity could thus be taken as a rehable
indcpendent measure of the default risk premium. There is however another drawback: if, as 1s always
the case. German government bond rates are lower than the corresponding D-mark swap rates. such
measure will underestimate the risk perceived on country j’s government bonds relative to German
government bonds (and overestimate, as a result. the exchange risk component),

Therefore. consistently with our choice to use the yield differential on swap contracts as an
independent measure of the exchange rate nsk. we treat default sk as a residual, and posit:

(1) DR 1 =SPj; 1 -ERj 1= ([j,t,T - ISj.LT) - (Ig.t.T - ISg.t.T)

as the continuously compounded measure of default risk premium perceived at t for the j-country
government bonds with residual hife T.* A positive value of DR therefore reflects a different behaviour
of the differential between government bonds and swaps relative to the reference case. We take
Germany as our reference country with zero default risk by assumption. DR is reported for Italy in

' See also Banca d ' htalia, Bollettino Economico,no. 23, October 1994

* An cquivalent measure was first considered in Centro Europa Ricerche, Rapporto, 1, 1995, where the spread
of an IBRD bond denonominanted in Italian lire on an cquivalent IBRD D-Mark bond was used. The
difference between the government bond spread and the swap spread. computed on annually compounded
interest rates. is now used by the Bank of Italy: see Banca d'Ttalia, Bollettino Fconomico. n.24. Fcbruary 1993
and Bollettino Fconomico. n 25, October 1995



figure 3 3. The comparison of the swaps’ based measure with the Giovannini-Piga mcasure confirms
that the latter is on average smaller in size, and especially far less volatile: there are periods when it
hardly moves, while ours increases steeply -- an indirect evidence that the market for foreign issues of
the Republic of Ttaly is somehow insulated from the gyrations of the wider bond market. and a proof
that the use of the spread of the Republic’s foreign issues as an independent measure of the default risk
would lcad an unwarranted overvaluation of the effects of exchange rate expectations.

The data

Figures 4.1-4.3 and 5.1-5.3 show the total vield spread of Italian. Spanish and Swedish government
bonds over German bonds for, respectively, 10 and 3-years maturities from the beginning of 1992 until
October 1995. We consider continuously compounded interest rates. obtained by taking logarithms of
onc plus the vearly compounded redemption yields®. All the original rates arc defined consistently
according to the international bond standard (30/360). All statistical results are based on the sample
January 1993-October 1995 The same figures also show the exchange-rate risk component of the
spread, measured as in (10).

It 1s readily scen that the exchange-rate component normally exceeds, though by little. the total
vicld spread in the case of Sweden, it 1s at times slightlv lower in the casc of Spain, whercas 1t is
consistently lower in the case of Italy. Hence the default nsk, measured as in (11). i1s consistently
positive in the case of Italy, slightly positive, but on average not far from zcro, in the case of Spain,
almost always ncgative in the case of Sweden. This is better shown in figurcs 4. 1-4 3 for the 10-vear
matunty (the figures for the 3-year maturity confirm this general observation).

These data raise a number of 1ssues. We shall address five in particular: (i) Are the
three scrics of total yicld differentials for three high-yielders. Spain. Sweden and Italy. driven by a
common trend? (11) Considering that Sweden has never belonged to the exchange-ratc mechanism of the
EMS and that Italy abandoned it in September 1992, while Spain has alwavs remained in the
mechanism. docs the perception of an exchange-rate nisk for the three currencics reflect this difference
of regime? (i) What can we sayv on the matunty structure of the vield differentials and of their
components?  (1v) What are the international and countrv-specific determinants of the total vield
differential 7 (v) Finally, what is the dynamic response of interest rate spreads to shocks ?

Before attempting to answer these questions, however. we must consider whether. and to what
extent. the data reported in our figures are biased by differences in the tax treatment of interest
pavments in the countries concerned. The problem, as we shall see presently. is relevant for Italy

It is well known that redemption yields are a valid measure of spot rates only if the vield curve is flat,
otherwise they just represent some average of the relevant spot rates. In principle. this problem can be solved
by fitting a discount function to the yields at different maturities. We tried both a Nelson-Sicgel function and
the extended Nelson-Siegel function proposed and discussed by Svensson (1994), but failed to achieve
convergence for a non negligible number of points for the Italian data in our sample. Such result can be
explained by considering the difference in traded volumes for the fixed interest swaps on Italian lire. where the
three-years and the ten-years are highly traded while the market for five-yeas is rather thin. .



Taxation

If the interest income is only subject to personal income taxation, non-residents reccive a gross
payment If it is subject to a withholding tax, residents and non-residents alike receive a net payment,
with the possibility of reimbursement of the withholding tax to non-resident holders, or of
reimbursement conditional on the existence of a taxation treaty: in the extreme case in which in one of
the two countries there is a withholding tax which is not reimbursable to non residents, the whole
amount of the latter will be reflected in the differential.

Amongst the high yielders, Italy subjects interest payments to a withholding tax of 12.5% with
subsequent reimbursement to non-residents established in countries with which Italy has a specific tax
treaty to that effect: to Bntish or French residents, for instance, but not to US, Japancsc and Swiss
residents. In the case of Spain, instead, all non-residents are exempt from local taxes and receive a
gross interest payment directly. Reimbursement of the Italian tax to non-residents used to take a long
ume. after 1993 procedural simplifications have reduced the lag to 30-60 days. The ltahan tax
treatment must thus account for a fraction of the overall spread. If we confine our trcatment to (11). we
implicitly include the tax effect in the default risk. with an overestimation of the latter.

In fact, taking a 10-year bond issued at par, our annually compounded gross redemption vield,
1,15 determined as follows:

C C C +100
(12) e e I ey
I+R  (1+R) (1+R)

Where P s the quoted price, C is the coupon. The net redemption vield should be computed as follows:

_Cl-9, -9 (1-1C+100

(13) P - .
4 (1+in)? (1 +in)'?

where 11 is the net redemption vield. and T is the withholding tax. While (12) would overestimate the
default risk, as it assumes that there is no tax effect on the vield differential, (13) would certainly
deliver an underestimation of it, because it is based on the assumption that the withholding tax 1S never
reimbursed. The correct measure of vield would probably be given by the following formula:

CC-Bn) | CO-B) L (=B C +100
I+ic (+ic)? (1 +ic)'?

(14) p

where i¢ is the corrected vield and Py is a time-varying parameter which captures the confidence of the
market on the procedure of reimbursement of the withholding tax and takes values in the range between
sero ( no confidence in the recovery of the withholding tax) and onc (full confidence in the immediate
recovery of the withholding tax).

It is not casy to arrive at an independent measure of B¢ . First such factor will increase or
decrease with the speed of reimbursement to those who are entitled to 1t Second, its overall cffect on
the spread depends on the share of market participants who are entitled to reimbursement relative to
that of those who are not, and this share varies with market conditions. The importance of the second
factor is likely to be limited because most Italian government bonds traded abroad are traded in London
bv market makers who are entitled to reimbursement. We thus neglect it. As for the first factor. we
have a measurc of By. Since 1992, several banks -- Morgan Stanley Int. for example -- have been



issuing factoring-type contracts that guarantee the repayment of the withholding tax at a price
determined as a fixed percentage of the total withholding tax. Such percentage is reported in Figure 6.
The price of the guarantee decrcases over time, reflecting both the increased efficiency in the
rcimbursement procedures and, possibly, the increased competition in the supply of such derivatives.
Assunung that the first effect dominates, we can then define the price as (1-B¢). To give an idea of the
corrcction take the case of a perpetuity floating at the par, we then have :

(15)  i-ic=CB,t

Knowing the price and the coupon payment, (i-ic) can be also computed for the relevant cases.
If we take a 10-ycar bond the percentage loss due to the not guaranteed part of the withholding tax can
be readily computed and so i and ic can be derived (see figure 6). Given i and ic we can finally compute
their continuously compounded equivalents and derive gross and corrected measures of the default nsk
premium. Such measures are reported in the bottom panel of figure 6, where we can obscrve directly
the impact of the withholding tax effect over the sample.

3 Interest rates spreads, the exchange rate regime, and the maturity profile

In this scction we shall consider the first three of the issues listed above, deferring the discussion of the
determinants of the vield differentials and of the interaction between exchange nisk and default risk to
the following section.

A single common trend for total yield differentials and exchange rate factors ?

First. arc the movements of the three countnes™ total vield differentials driven by a single
common trend? Inspection of figures 4 and 5 suggests that the answer is negative -- although the three
scries show some comovements during specific episodes, such as the EMS cnisis in 1992, and the rally
of the DM in the Spring of 1995. A formal check can be implemented by using the Johansen [1994]
procedure on a VAR in levels for the three variables. The results of such a test. using daily data over
the sample January 1993 to September 1995, are shown in Table 1.

We consider total yield differentials computed on continuously compounded data (gross for
Spain and Sweden. SPESP10C and SPSWE!OC, respectively, and corrected for the cffect of the
withholding tax in the case of Italv. SPTAX), and then exchange rate factors, computed as the
differential between interest rate swaps denominated in high yielders’ currencies and swaps
denominated in D-marks (ERESP10C. ERSWEIOC and ERITA10C, respectively)

First the test reveals that both total vield differentials and exchange rate factors are non-
stationary. If interest rates differentials reflect expectations of exchange rate depreciation. and the
exchange risk premium is stationary, this finding implies that the /evel of the exchange rate behaves in
our sample as a variable integrated of order two, and that the expected rate of depreciation i1s not mean
reverting.  Note that in any “forward looking “model of the exchange rate the expected rate of
depreciation can only be non-stationary if the difference between the “fundamentals™ is non stationary.
This finding suggests that markets expect the difference between fundamentals in high-yiclders and n
Germany to be non-stationary.



Sccond, both for total vield differentials and for exchange rate factors, we cannot reject the
hypothesis of the existence of at most one cointegrating vector. Hence, we can reject the hypothesis of
the existence of a single common trend, which would imply two cointegrating vectors between the three
serics.  Figure 4 confirms the statistical result, and suggests that there is indeed a common trend
between the spreads on Italian and Spanish government bonds, which is not however shared by the
spread on the Swedish government bonds. Formal testing of such hypothesis gives strong evidence in
favour of the exclusion of Sweden when exchange rate factors are considered and weaker evidence in
favour of the same exclusion when total vield differentials are considered.

Exchange rate factors and the ERM

Next, docs membership of the ERM make a difference in the behaviour of the exchange rate
component of the differential? Remember that: Sweden has never been a member of the ERM, although
a policy of unilatcral exchange rate pegging to the D-mark was pursued until September 1992, when 1t
was discontinued, Italy abandoned the ERM on September 17, 1992: Spain has remained a member.
though the peseta devalued twice in 1992, once in 1993 and once in 1995 and has madec usc since
August 1993 of the enlarged fluctuation band.

The exchange rate factors for the three countries. as defined in equation (12). arc reported 1n
figures 4 2 and S 2 for the maturities of 10 and 3 years respectively. Figures 7.1 and 7.2 show the
difference between the ltalian exchange rate factor, on the one hand. and the Spanish and Swedish
factorsa, on the other, for the two maturities considered: the average of this difference is reported in the
table below for the entire sample period and for a shorter period which excludes the currency crisis of
September 1992 and the turbulence that persisted for the rest of the year. First. we note a very close
association between the Italian and Spanish exchange rate factors, also confirmed by the cointegration
analvsis reported in Table 1. while the Swedish exchange rate factor shows a somewhat different
behaviour, especially in the first two years of the sample. Second. the Swedish exchange rate factor 1s
the lowest of the three in the entire sample period and for both matunities, with the exception of few
short interludes. while the difference between the Italian and the Spanish premia scems to revert to a
zero mean, especially after 1992, Peaks and troughs n the latter diffcrence are often connccted to
specific episodes affecting the individual currency.

Exchange Rate Factors: average differentials

(basis points. standard deviation in brackets)

January 1992-Sept 1995 January 1993-Sept 1995

ITALY-SPAIN 3 Years 4 09

(52.9) (50.3) N
ITALY-SPAIN 10 Years 244 2.5
i (42.3) (32.35)
ITALY-SWEDEN 3 Years 1155 11033
(73.4) (71.3)
ITALY-SWEDEN 10 Years 932 70

(74.5) ] (70.5)

Thus. for weak currencies. belonging to the ERM -- or at least to the latest version of 1t -- does
not scem to have any relevant effect on the exchange rate component of the yield differential. This 1s
perhaps natural, considering the width of the new fluctuation band (the upper intervention limit exceeds
by almost 35% the lower limit). It 1s however remarkable that even this tolerance is not sufficient. n the




casce of the peseta, to deliver interest rates consistent with the central ERM parity. In figure 8.1 and 8.2
we compare the swap rate for pesetas for the 3 and 10 years maturity with the maximum intcrest rate
compatible with the central pescta-D-mark panty prevailing in each period. computed according to
Svensson (1991) * For the ten-year maturity the swap rate by far exceeds the maximum rate for the
entire sample period. This is also true for the three vears maturity, except for short periods.

The maturity structure of yield differentials

We next consider the matunty structure of the yicld differentials. which depends on the
maturity structure of their two components.

Consider first ER. the exchange-rate component of the total spread, for two maturitics. T and
T°<T. From cquations (2) and (10) we have:

1 !
(16) (lsj,t,T _Isg,t‘T)_(Isj,t,T' ‘Isg,t.T') = [?(IHEISI+T 'I“St)J‘{iﬁ(ln ESiir - lnSl)J

where the member on the rhis. is the difference between the vearly average rates of the continuously
compounded depreciation expected between t and T and between t and T’ Thus, the difference between
the spreads for the two maturities on the Lh.s. will be positive. zero or negative. according to whether
the average rate of depreciation between T” and T is projected to be higher than, equal to or lower than
that expected between t and T°. The maturity structure of the spreads will thus depend on the maturity
structurc of exchange rate expectations. What can we conjecture about the latter?

If the j-country’s currency is floating, it is plausible that the bulk of depreciation is projected to
occur in the nearer future: it is plausible therefore that the first term declines with T, the maturity of the
bond. Not necessanly so if the currency is pegged to another currency in some exchange rate
agreement. Expectations here may discount either a one-shot devaluation in the currency’s parity. or the
abandonment of the agrecment, with the passage from pegging to free floating, followed by a
cumulative devaluation of the currency: the time profile of expected depreciation will vary accordingly

Figure 9 reports the differences between the 10 and the 3 vears and the 10 and the 5 vears
exchange rate factors for Italy, Spain and Sweden. We can divide the sample period into three
subpcriods: one until the first symptoms of the exchange rate crisis of 1992: one encompassing the
cnsis and the following period of turbulence which lasted until the late summer of 1993: and the rest of
the period, when the peseta, though remaining within the exchange rate mechanism of the EMS. was
allowed to float within the enlarged 15% fluctuation band established on August Ist 1993, Our
conjecture, that under floating rates the expected rate of depreciation is higher in the nearer future and
then declines for more distant horizons, is fully confirmed for the last period: in the three countries. and
for the three maturities considered. the exchange rate factor declines consistently over time. This scems
to have become a permanent feature of the weaker currencies: Sweden is no exception in this context.
and we note again that there s no difference between an ERM currency, like the pescta. and the other
two. An mmplication of this regulanty is that. as the German vield curve has had a positive inclination
since the fall of 1992 (sce figure 10), the weaker currencies™ swap yield curve is flatter than the German
one (and may cven have a negative slope).

* From (2), (3) and (12) in the text. IS, v max = IS,y + I/T{InSmax-InS(t)], where IS(s) is the pescta swap
rate. 1S(g) 1s the Dmark swap rate, Smax is the peseta-DMark upper intervention himit. If 1S(s)>1S(s)max. the
cxpected exchange rate ES exceeds the maximum depreciation allowed by the given central parity.



. The period including the September crisis and the turbulence that followed (the peseta
devalued its central panty twice in 1993 before the enlargement of the band) is characterised by a high
variability of the maturity structure of the premia in the three countries, with a prevailing negative slope
for Italy and Spain, but not for Sweden.

Onc common observation for the whole sample period is that the slope of the weaker
currencies” swap yield curve is always smaller and more stable than that of the German curve: as long
as the latter was negative, that for the lira and the peseta was flatter or with a positive slope; as the
inclination of the German curve changed, that of the weaker currencies changed by much less.

There is no obvious prior regarding the term structure of default nsk premia. Figure 11 reports
the term structure of the default risk premia on Italian and Spanish government bonds (we do not report
the Swedish data, as the default premium is insignificant and at times negative in the case of Sweden)”.
In the casc of Italy, since the fall of 1993 the difference between the default premia of the 10 and the 3
vear bonds, though highly variable, is consistently positive, with peaks coinciding with episodes of
political criscs, as those occurring between the summer of 1994 and the spring of 1995. This could be
taken as evidence that the default premium increases with the maturity, especially under unfavourable
shocks. The behaviour of the difference between the 10 and the 5 year default premia seccms however to
point in the opposite direction: 1t is consistently negative, though narrowing in responsc to political
shocks. An cxplanation provided by market participants is that there 1s little international demand for
the 5 year matunty. as investors prefer shorter durations, while arbitrage and denvative trading
concentrates on the 10 year bonds: 5 year bonds thus trade mostly in the domestic segment of the
market and. as a result, they do not offer reliable indications on the yield structure. The casc of Spain s
similar to that of Italy, though, unlike in the Italian case, the default premium oscillates around zero:
when the premium becomes positive. as a result of a domestic shock. so does its difference between the
10 and the 3 vear maturitics, while the difference between the 10 and the 5 vear premium reacts in the
same way to shocks. but is on average zero or negative.

Finally, the behaviour of the maturity structure of the total yield differentials between the
Italian and Spamsh and the German government bonds is reported in figure 12, In the case of the
difference between the 10 and the 3 year spreads. the exchange and the default premia work, as we have
seen, in an opposite direction. For lira bonds, barring very sizeable shocks to the default premium, the
former cffect prevails: for peseta bonds. the offset between the two effects is more frequent. In the case
of the difference between the 10 and the 5 vear maturities, instead, the two effects tend to work in the
same direction. On the whole our earlier conclusion of a flatter swap yield curve for weaker currencics
with respect to Germany can be extended to the vields of Government bonds, though there may be
irregulantics in the 5 vear segment.

" In the case of Italy. the data are not corrected for the effects of taxation. as the proxy we use for correcting the
10 year viclds is not available for the 3 and S year bonds: unless we assume that the effect 1s the same for all
maturitics. the behaviour of the differences between the 10 year default risk premia and those on the other two
maturitics may be biased in the first part of the sample, when the correction is sizeable.



4, International and country-specific determinants of the total spread

The econometric strategy

In this scction we study how total spreads are affected by international and country specific shocks.
Our cconometric analysis uses daily observations for the period January 1993-October 1995 (to avoid
the turbulence of 1992) and it ts based on two Vector Autoregressive Models. one for Italy and one for
Spain, cach including two variables: the total spread, SP and one of its components, ER. We exclude
Sweden on the basis of our finding in section 3 that there is a single common trend between the Italian
and Spanish spreads, not shared by Swedish spreads.

In our investigation we separate the analysis of the long-run equilibrium relationships  from the
analysis of the dynamic adjustment in response to shocks. We base our equilibrium analysis on the
application of the Maximum Likelihood Procedure developed by Johansen (1988.1992.1994) to
investigate the cointegration properties of a non-stationary dynamic systcm. Having cstablished the
comtegration properties of the system we study its short-run response to shocks by implementing
Impulse Response Analysis.

The base-line of our empirical investigation is the specification of a probabilistic structure for
our data, given by a Vector Autoregressive Model [see, for example, Pagan. 1994]. Abstracting from
the treatment of the deterministic part, we start by specifying the following base-line autoregressive
modecl for the vanables SP and ER.

ER ER _
o))
SPy SPi_j Aot

(v“) ~ N(0,Q)

V2t

(7

(17) 1s specified with a lag length of one. which turns out to be empirically supported in our case by the
traditional lag truncation criteria.

Because we estimate the VAR on non-stationary time series the unconditional distribution of
our statistical model is not defined. This means that inference based on standard distribution cannot be
applied and the autoregressive representation cannot be inverted to obtain the moving avcrage
representation necessary for the analysis of the short-run dvnamics. To properly deal with this issue we
usc system cointegration analysis as proposed by Johansen (1988.1992,1994) and represent the VAR 1n
(15) as follows:

AERl B ER[_IJ (Vn)
(18) (ASP()_(A(I))(SP[~1 vy
A =-(1-Ay)

Note that (18) is a re-parameterization of (17) and that the two systems have the same residuals. The
matrix A(1) captures the long-run solution of this simple dynamic system. In (18) we have three cases

of interest:

(1) A(1) has full rank, in which case the system is stationary;



(i) A(1) has zero rank, in which case the system is non-stationary and no linear combination of the
variables included 1n it is stationary;

(i) A(1) has reduced rank k=1, in which case the system is non-stationary but there is onc
cointegrating relationship, i.e. a linear combination of the variables included in the system is stationary

In this case we have: A(1) = aff where o is a (2 x 1) matrix of loadings and B is a matnx (2 x 1) of
cocfficients in the cointegrating vectors.

Note that in case (i) traditional inference and inversion of the vector autoregressive
representation can be carried out on the VAR in levels. In case (ii) the common procedure of specifying
the VAR in first differences would correctly allow inversion and application of standard infcrence
without loss of rclevant information. In case (iii) correct treatment of cointegration and the derivation of
the long-run solution 1s necessary in order to have a fully informative probabilistic structure ¢

The results of testing for cointegration in the Spanish and the Italian case are reported in
Tables 2 and 3. The analysis reveals non-stationarity for both systems. The hypothesis of no
cointegration between ER and SP is rejected for both countries, with stronger evidence for the Spanish
case, while the hypothesis of the existence of at most one cointegrating vector can never be rejected. On
the basis of this evidence we represent the system as follows:

AER a ER_ v
ASP( az Spl—l \X¥%
Where representation (19) has been obtained by normalising the cointegrating vector with respect to

Sp

Having found cointegration we next test the hypothesis that the cointegrating vector has the
form [1.-1]. i.c. that the default nisk premium is stationary. In (19) we thus test the null B= -1 Such
restriction cannot be rejected in either cases, with stronger evidence for Spain,

Having solved the identification of the long-run equilibrium of the model we are left with the
following stationary representation of the original VAR:

AER | = o (SP_) —ER )+ vy

(20)
ASP; = a5 (SP_y —ER 1)+ vy,

This representation is known as the Vector Error Correction Representation. This s a
stationary autoregressive representation. it involves first differences of non-stationary variables and the
stationary cointcgrating vector (the default premium, DR=SP-ER). The existence of a long-run
comntegrating relationship provides evidence for a causal link between the exchange rate factor and the
total sprcad, without being informative on the direction of such link. Howeyer, the direction of causality
can be established by analysing the adjustment coefficients a. Intuitively. a negative and significant a)

“In general, when there is a multiplicity of cointegrating vectors, the imposition of identifving
restricitions on the long-run solutions is necessary to achieve identification [sce Giannini(1992) ¢
Johansen(1994)] As we concentrate on a bivariate system there is no identification problem for the
cointegrating vector, which, if existing, is unique.



paired with a non significant o} provides evidence that, in presence of deviations from the long-run
cquilibrium, the total yield differential adjusts to restore equilibrium while the exchange rate factor does
not. We can then infer that the causality runs unidirectionally from the exchange rate factor to the total
differential. The converse would hold if the evidence on the o's was reversed. while we have
contemporancous feedback if both adjustment coefficients are significant.

The causality analysis based on the adjustment coefficient in the cointegrated VAR suggest that
for both countries there is univariate causality from the exchange rate factor to the total differential. In
other words the exchange rate factor behaves like a pure random walk and the evidence of stationarity
of the default nisk is to be interpreted as a result of a causal link running from ER to SP

Having established that the long-run equilibrium properties of the Italian and the Spanish case
are similar, we move to the analysis of the short-run dynamics of the system. Impulse response and
variance decomposition analysis describe the dynamic response of the system to shocks of interest. This
requires the identification of structural shocks and the derivation of the moving average representation
of the VAR. The Error Correction Representation (20) is not suitable to these excrcises for two
rcasons: (a) the derivation of the moving average representation of (20) is not immediate: (b) the
residuals of (20) are reduced form residuals: as such they cannot be interpreted as shocks to some
structural relations and, being correlated, they do not allow the analysis of the response of the system to
a particular shock independently from other shocks.

In order to solve both these problems we think of (20) as a reduced form representation of the
following structural model:

AERt :al(SPt_l - ERt_l)-f-b“Uh + b]2U2t

(21
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Note that the structural residuals are assumed to be orthogonal to each other,
Within our structural model (21) we deal with problems (a) and (b) mentioned above. In order to derive
thc moving average representation of the system we re-write (21) in the following equivalent form:

o) (—1 1)[1~L oj DR, (a] oj DR, (b“ b;zj up
= +
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(u“) ~N.1D(0,1)
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where L is the lag operator. Note that (22) and (21) have the same residuals: however (22) exploits the
cointegration result to derive a stationary VAR representation. Both variables modelled in (22) are
stationary: DR is the cointegrating relation and ASP is the first difference of a I(1) variable.

We are now left with the problem of identifying the structural shocks of interest. Our
cointegrating cvidence suggests that the total yield differential is cointegrated with and caused by the
cxchange rate factor. Moreover, Italian and Spanish exchange rate factors are cointcgrated. The



evidence from the long-run seems to suggest the identification of two type of shocks: a permanent
shock and a transitory shock. We interpret the permanent shock as the structural shock to exchange
rate factors and identify it from the transitory shock by imposing that the transitory shock has no
permanent effect on the total yield differential.

The cvidence of cointegration between the Italian and Spamish exchange rate factor gives an
international flavour to the permanent shocks, in that they are shared by the two countries, while the
transitory shock should capture the local elements. Based on this observation we label the permanent
shock u,, as “international” and the transitory shock uy as “local”. We estimate two independent VARS,
one for each country. The estimation of two separate VARs allows an additional check of our choice to
interpret permancent shocks as international and transitory shocks as local. In fact, we can analyse the
correlations between shocks independently generated. Clearly we do so at the cost of some loss n
efficiency. Furthermore, we shall provide evidence indicating that permanent shocks are explained by
innovations in international variables. such as the US dollar-D mark exchange rate and the long term
German interest rate. On the contrary | the local shocks are not significantly affected by mnovations in
the same variables. The identification of shocks achieved by separating a permanent shock from a
transitory shock has been originally proposed by Blanchard-Quah (1989) and it has been rather widely
usced in different contexts after their original contribution [see Pagan(1994)].

In practice, the solution to the identification problem consists of the unequivocal derivation of
estimates of the parameters b, and of the structural shocks in (19) given the knowledge of the
innovation in thc VAR reduced form (20). Such problem can be effectively illustrated by considering
the General Mcthod of Moments (GMM) estimation approach.” Taking on account the restriction
linking the reduced from representation and the structural form representation of our VAR | we can
write:

v _ i ' -1
(23) uwu/'=B vyv'B

Defining as M the sample variance-covariance matrix of the VAR innovations. taking the expected
value of (21) and equating sample moment to population moments, we have:

A /\-l /\—l

24) Q=B MB '

We achieve identification if we can derive uniquely the parameters in 2 and B. given the obscrvation
of M. A nccessary condition for identification is that the number of equation in (24) equals the number
of unknowns. In our case we have two variables included in the VAR and the matnix M contains three
clements. Therefore at most three parameters can be identified. By imposing one restriction on the
clements of the B matrix we have a just-identified system; by imposing more than one restriction on the
clements of the B matrix we have an over-identified system and tests for the validity of over-identifying
restrictions can be implemented|see, for example, Giannni(1992)].

To show how we achiceve identification, derive the long-run response of DR and ASP to the
structural shocks of interest. From (22) we have

- ((4 lj(l-L Oj (—alL OD DR, (b” b,zj Uy
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" Qur cstimation is based on a Full Information Maximum Likelihood Method implemented within the RATS
procedurc MALCOLM writtten by Rocco Mosconi and kindly made available to us. MALCOLM now
incorporates the procedure for the derivation of impulse response functions and variance decomposition written
by Giannini, Lanzarotti and Seghelini and discussed in Giannini(1992).




By sctting L=1 and by inverting the matrix premultiplying DR and ASP we derive the long-run impact
of shocks on variables of interests:

rDRtﬂ_(*OH lj_l(bu blzj[un}_ 1 (1 _lj(bll blzj{un}
|ASP | \-a, | byy by /lup | apy-oajlay; -—op/iby; byy/luy
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(26)

uy is the local shock. therefore we identify it by imposing that such shock docs not have any long-run
impact on the total yield differential.  We impose the following restriction: a;b), —ab;; =0. In

general, given that the parameters a; and a, have already been identified in the long-run analysis, this
is the restriction that we need to just-identify the structural shocks of interest. However, from our long-
run analysis we already know that a, can be restricted to zero. Hence. in our case, the identification of
permanent and transitory shocks is achieved by imposing the restriction: b,,= 0.

Note that in this setting the Blanchard-Quah identification produces exactly the same results of
a Choleski decomposition. Such equivalence has already been pointed out in a different context
[Cochranc(1994)]. The intuition for this result goes as follows: if ER is a random walk and if a shock
docs not affect ER contemporaneously, then that shock does not affect ER 1n the long-run = Since ER
and SP are cointegrated with a cointegrating vector (1.-1), then a shock that does not affect ER in the
long-run does not affect SP in the long-run as well. Henceforth, identifying local shocks by assuming
that they do not affect ER contemporaneously is equivalent to identifsing such shocks by assuming that
they do not affect SP in the long-run ®

We report in Table 4 the estimates of the parameters of the B matnx for our two countries of
interest. For both countries the parameter b, is highly significant and it is higher for Italy.

Table 4 provides also evidence on the correlation among shocks identified as local and
international for Italy and Spain. The permanent and the transitory shocks within each countrv are
assumed orthogonal to each other. However our identification strategy does not impose any restriction
on correlations across countries, thus the evidence of a high correlation of permanent shocks identified
from the VARSs for Italy and Spain and of low correlation between transitory shocks and between
transitory shock for one country and permanent shock for the other could be interpreted as evidence not
conflicting with our identification. From the table we note that the correlation between permanent
shocks 1s by far the highest at .44, while all the other correlations are low.

Dollar, Bunds and European Spreads

We have documented that shocks identified as permanent are correlated across countnes -- evidence
which suggests that such shocks may be associated with common international factors. In this section
we investigate what such international factors may be, and to what extent they affect. via the exchange
rate factors, the total spreads. We also try to provide evidence showing that the transitory shocks may
be labelled as “local” by checking if the determinants of the international shocks are significant in

® This point was made clear to us by seminar participants when an earlier version of the paper was presented at
the University of Modena



explaining transitory shocks. Under our identifying assumptions international factors should not be
significant in the determination of transitory local shocks. We focus on three variables that are obvious
candidates for international shocks: the Dollar/D-mark exchange rate, the 3-month Euro-mark rate and
the 10-year interest rate on Bunds.

We proceed by first constructing time series for the innovations of each of the threc
international variables. We do so by taking the innovation from a VAR for these three vanables. We
then run smple OLS regressions of shocks identified as local and international on innovations in ¢ach
of the three international variables. The results are reported in Table 5. In the casc of ltaly the
innovations in intcrnational factors are not significant in explaining shocks identified as local and are
highly significant in explaining shocks identified as international. Negative innovations in the D-
mark/US dollar cxchange rate, ie a depreciation of the dollar, are associated with positive
international shocks which causc a widening of the spread. An innovation in the long-term German
interest rate has the same effect with a much stronger significance: in fact it explains ten per cent of the
variance of the international shocks while the innovation in the D-mark/US dollar exchange rate
explains only about two per cent of the variance. German short-term rates are not significant in
cxplaining our intcrnational shocks as identificd from the VAR for Italy. The results for Spain are very
closcly associated with those for Italy. although innovations in the German short term rate arc
significant in explaining shocks identified as local for Spain. However, the joint test for significance of
all regressors confirms a remarkable difference in the significance of internationa! factors in the
explanation of shocks identified as local and international.

The dynamic response of spreads to local and international shocks

We now have a stationary system and we have identified the shocks of interest. We can then
analyse the short-run dynamics of our system by implementing impulse response analysis and vanance
decompositions’. Impulse responses and variance decompositions for the Italian and the Spamsh case
are reported in figures 13 and 14 . The comparison of the impulse response functions for the Italian and
the Spanish case provides an interesting explanation for the different behaviour of the default nisk
premia in the two countries.

Looking at the Italian case we note that international shocks have a strong and sigmificant
simultancous effect on the total differential, which converges to the long-run equilibrium value of one
within forty observations. A country specific shock has no effect on the exchange rate factor but a
rather persistent effect on the total spread. The Forecasting Error Vanance Decomposition of the
cxchange rate factor depends always almost exclusively on the international shock, while the country-
specific shock contribution to the FEVD of the total spread is very high immediately after the shock and
it dics awayv rather slowly towards zero. Spain clearly differs from Italy in that the converges toward
the long-run cquilibrium of value of one after an international shock 1s verv quickly achicved and
country specific shock have a quickly vanishing effect on the total spread. Such results are confirmed
by the FEVD which shows total dependence of the exchange rate factor on the international shock at

? The validity of the dynamic simulation of a VAR has been subjected to criticisms connected to the problem of
the non-uniquencss of Moving Average representations (sec Hansen-Sargent(1991) and Lippi-Reichiin(1993).
The very short lag of our VAR model led us to believe that we are dealing with a pure vector autorcgressive
modecl and problems rclated to non-fundamental representations of the Moving Average component should not

be relevant.



any horizon and a contribution of the country-specific shock to the FEVD of the total spread that
becomes very close to zero twenty periods after the shock. We can conclude that there is a difference
between the Italian and Spanish case in the adjustment toward equilibrium. In both countries the total
vield differential i1s driven by international shocks, however country specific shocks leave a longer
memory in the Italian total spread than in the Spanish one.'

sS. Conclusions

This paper is a first attempt at evaluating the determinants of the total interest rate diffcrentials on
government bonds between high yielders and Germany. We have identified and measured two
components of such differentials: one due to expectations of exchange rate depreciation -- which we call
the exchange rate factor -- another which reflects the market assessment of default risk. We have
proposed and discussed a measure of the exchange rate factors and of the default risk premium based
on interest rates swaps.

We find that the total spreads on Italian and Spanish government bonds have a common trend,
which is not shared by the Swedish spread. We also find that there is a very close association between
the Italian and the Spanish exchange rate factors, and that the difference between the two tends to revert
to a zero mean. Thus, contrary to the conventional wisdom widely accepted in policy discussions, in
the case of weaker currencies, membership of the ERM is not sufficient to stabilise cxpectations and
does not therefore affect the exchange rate component of the spread.

We next consider the maturity structure of the two components of the spread for Spain and
Italy. Our conjecture that after the ERM crisis of September 1992 the average expected rate of
depreciation s higher in the near future and then declines for more distant horizons. is confirmed for the
three currencies. As for the default risk premium, the conjecture that it should be higher for longer
matunties is fully borne out in the case of the 10-3 year differential, while the 5 vear scgment presents
iregulanities probably due to the structure of market demand. The effects of the exchange rate factor
and of the default premium on the maturity structure of the total spread tend to work in opposite
directions.  On the whole, the net result is that high-yielders. unless there are sizeable domestic shocks
to their default premia, have a maturity structure of their government bonds flatter and more stable than
that of Germany

We then proceed to study how the total spread is affected by structural shocks. In our
investigation we separate the long-run equilibrium analysis from the analysis of the short-run dynamic
adjustment. We have estimated two VARSs: one for Italy and one for Spain. Our main findings are:

In the long-run total differentials are determined by exchange rate factors. We find evidence of
cointegration between total differentials and exchange rate factors and of uni-directional causality going
from the exchange rate factor to the total vield differential. Such evidence holds for both Italy and
Spain. although the speed of adjustment to the long run equilibrium is higher in the Spanish case. This
1s evidence that in the long-run the total spreads for these two countries are dominated by a common
“international” component. This finding does not extend to the spread on Swedish bonds. which, cven in
the long-run, appear to be driven by different factors.

'® To check the consistency of the econometric results derived at the ten-year maturity we have considered
alternative maturities, namely three and five years. The results form the impulse response analysis and the
vanace decompositions obtained at the ten-year maturiry are confirmed. Results are available upon request



Our short-run analysis depends crucially on the results obtained for the long-run.

Our cointegrating evidence suggests that the total yield differential is cointegrated with and caused by
the exchange rate factor. Moreover, Italian and Spanish exchange rate factors are cointegrated. The
evidence from the long-run seems to suggest the identification of two type of shocks: an international
shock and a local shock. We interpret the international shock as the structural shock to exchange rate
factors and identify it from the local shock by imposing that the local shock has no permanent effect on
the total yield differential The international shocks, although identified separately for Italy and Spain,
arc affected in a very remarkable similar way by shocks to the dollar/mark exchange rate and to long-
term German interest rates.

In the short-run the Italian and Spanish sprcads behave differently in that country specific
shocks lcave a longer memory in the Italian total spread than in the Spanish one.

Overall our investigation provides strong evidence in favour of the existence of a common trend
for the Malian and Spanish sprcads on Bunds. Such trend is driven by international factors and 1s
independent from country-specific shocks. Country-specific shocks are only relevant in explaming short
term cycles around the common stochastic trend.



TABLE 1: HIGH YIELDERS. THE INTERNATIONAL EVIDENCE

SAMPLE: January 1993-September 1995, daily observations

TOTAL YIELD DIFFERENTIALS

eigenvalue ui loglik for rank
153%85.0 0

0.0557265 15415.6 1

0.0133092 15420.4 2

0.00263046 15421.4 3

-2.7586e-018 -

Ho:rank=p -Tlog(l-p) using T-nm 95% -T 1lg(1l-np) using T-nm
p == 0 41.28** 41.11** 22.0 T 52.83** 52.61**
p <= 1 9.647 9.607 15.7 11.54 11.5
p <= 2 1.896 1.889 9.2 1.896 1.889

standardized B' eigenvector
SPTAX SPESP10C SPSWE10C Constant
1.000 -1.568 0.2098 0.01082

TEST ING THE EXCLUSION OF SWEDEN

standardized ' eigenvector
SPTAX SPESP10C SPSWE1OC Constant

1.000 -1.378 0.0000 0.009605
loglik = 15413.2 unrloglik = 15415.6
LR-test, rank=1: Chi?(1l) = 4.83893 [0.026%9] *

EXCHANGE RATE FACTORS

eigenvalue npi loglik for rank

15567.5 0

0.0259272 15576.9 1

0.0093198 15580.3 2

0.000602057 15580.5 3
Ho:rank=p -Tlog(l-n) using T-nm 95% -T 1lg(1l-u) using T-nm
p == 0 18.91* 18.84* 17.9 26.09* 25.58*
p <= 1 6.742 6.714 11.4 7.175 7.145
p <= 2 0.4336 0.4318 3.8 0.433¢6 0.4318

standardized 8' eigenvectors
ERITA10C ERESP10C ERSWE10C
1.000 -1.018 0.001737

TEST ING THE EXCLUSION OF SWEDEN
standardized B' eigenvectors
ERITA10C ERESP10C ERSWE10C
1.000 -1.017 0.0000

loglik = 15576.9 unrloglik = 15576.9
LR-test, rank=1: Chi? (1) = 0.00015894 [0.8899]

95%
34.9
20.0

9.2




TABLE 2: EQUILIBRIUM ANALYSIS IN A VAR MODEL FOR ITALY

SAMPLE: January 1993-September 1995, daily observations

URF Equation 1 for SPITAX

Variable Coefficient Std.Error t-value t-prob
SPTAX 1 0.95203 0.0084825 100.399 0.0000
ERITAIOC 1 0.060572 0.012325 4.914 0.0000
Constant ~0.00020045 0.00013270 -1.511 0.1313

c = 0.000849415 RSS = 0.0005173197574

URF Equation 2 for ERITAlOC

Variable Coefficient Std.Error t-value t-prob
SPTAX 1 -0.0090343 0.0087253 ~-1.035 0.3008
ERITAl1OC 1 1.0052 0.011341 88.634 0.0000
Constant 0.00015853 0.00012210 1.298 0.1946

o = 0.000781589 RSS = 0.0004380020699

correlation of URF residuals
SPTAX ERITA10C

SPTAX 1.000
ERITAL10C 0.5526 1.000
Cointegration analysis
eigenvalue pni loglik for rank
10358.8 0
0.0422307 10374.3 1
0.00533764 10376.3 2
1.19262e-018 -—-

Ho:rank=p -Tlog(l-p) using T-nm 95% ~-T lg(l-yu) using T-nm
p == 0 31.07** 30.98** 15.7 T 34,92+ 34.82+*+
p <= 1 3.853 3.843 9.2 3.853 3.843

standardized RB' eigenvector
SPTAX ERITAlOC Constant
1.000 -1.334 0.006453

standardized a coefficients
SPTAX -0.04599
ERITAL10C -0.005089

TESTING CAUSALITY
A matrix, imposing linear restricitions,
SPTAX -0.04287
ERITA10C 0.0000

loglik = 10374.2 wunrloglik = 10374.3
LR-test, rank=1: ChiZ?(l) = 0.31607 [0.5740]




TABLE 3: EQUILIBRIUM ANALYSIS IN A VAR MODEL FOR SPAIN

SAMPLE: January 1993-September 1995, daily observations

URF Equation 1 for SPESP10C

Variable Coefficient Std.Error t-value t-prob
SPESP10OC 1 0.66866 0.021365 31.297 0.0000
ERESP10C 1 0.31478 0.020456 15.388 0.0000
Constant 0.0010735 0.00011490 9.343 0.0000

o = 0.000603328 RSS = 0.0002609911207

URF Equation 2 for ERESP10C

Variable Coefficient std.Error t-value t-prob
SPESP10C 1 ~-0.015001 0.024047 -0.624 0.5329
ERESP10C 1 1.0091 0.023024 43.828 0.0000
Constant 0.00020494 0.00012932 1.585 0.1135

o = 0.000679061 RSS = 0.0003306258028

correlation of URF residuals
SPESP10C ERESP10C

SPESP10C 1.000
ERESP10C 0.2380 1.000
Cointegration analysis
eigenvalue pi loglik for rank
10504.0 0
0.259189 10612.0 1
0.00466158 10613.7 2
2.20226e-018 -
Ho:rank=p -Tlog(l-n) using T-nm 95% -T 1lg(l-n) using T-nm 95+
== 0 216** 215.4** 15.7 219.4** 218.8** 20.0
p <= 1 3.364 3.355 9.2 3.364 3.355 9.2

standardized B' eigenvectors
SPESP10C ERESP10C Constant
1.000 -0.9528 -0.003155

standardized o coefficients
SPESP10C -0.3312
ERESP10C -0.01417

TESTING CAUSALITY
A matrix, imposing linear restricitions,
SPESP10C -0.3282
ERESP10C 0.0000
loglik = 10611.8 wunrloglik = 10612
LR-test, rank=1: Chi?(l) = 0.34301 [0.5581)




TABLE 4: STRUCTURALIZING THE VARS FOR ITALY AND SPAIN
ITALY
PARAMETER COEFFICIENT STD.ERROR T-VALUE

B(2,1) 0.595 0.0341 17.44

B(1,1) 0.00077 0.00002 37.92

B(2,2) 0.00071 0.00002 37.92

SPAIN
PARAMETER COEFFICIENT STD.ERROR T-VALUE

B(2,1) 0.22 0.0327 6.38
B(1,1) 0.00079 0.00002 38.00
B(2,2) 0.00050 0.00001 38.00

AER, (0 oj DR, (b”
= +
ASPt (1.2 O ASP[_] b21
U
( j NID(O I)
Uy

N.B. u;, 1s the permanent shock |,
withholding tax effect

0
by,

The B(ij) parameters refers to te estimation of the following model:

o]

ux is the transitory shock. The Italian Default risk is corrected for the

TABLE 4.1: CORRELATION MATRIX OF STRUCTURAL SHOCKS
TRANITA TRANESP PERITA PERESP
TRANITA 1.000 0.15 0.000 0.07
TRANESP 0.15 1.000 -0.02 0.000
PERTITA 0.000 -0.02 1.000 0.44
PERESP 0.07 0.000 0.44 1.000

TRANITA is the transitory shock identified in the VAR for Italy, PERITA is the permanent shock
identified 1n the VAR for Italy. TRANESP is the transitory shock identified in the VAR for Spain,

PERESP 1s the permanentl shock identified in the VAR for Spain.
All Statistical results are computed on the full sample of daxly observations (Jan 93-Oct 95). Results in

Table 41 are based on OLS regressions.



I

TABLE 5: THE DETERMINANTS OF STRUCTURAL SHOCKS

“ OLS regressions of innovations to the shock identified as intemational and to the shock
identified as local on innovations on the right hand-side variables. Standard errors in
parenthesis; percentage of the total variance of the dependent variable explained by each

regressor in brackets.

Dependent D-mark /US Ten-Year-Bund Three-month Joint Significance
Vanable dollar Interest Rate ]|German euro-rate|| of all regressors
{ exchange rate
Local Shock 0.002 0.078 0.01 F(3,717)=2.83
ITALY (.004) {.0003] (.0027) [.01] (.059) {.000] 0.0375
International -0.014 0.24 0.001 F(3,717)=36.5
shock (.004) [.019] (.02)[.010] (.06) [.000] Prob=0.000
ITALY
Local Shock 0.0009 -0.0008 0.16 F(3,717)=4.75
SPAIN (.003) [.0001] (.003) [.0001] (.049) [.015] Prob=0.003
International -0.013 0.20 0.03 F(3,717)=34.07
shock (.003) [.02] (.024) [.09] (.05) [.0004] Prob=0.000
SPAIN

Innovations in the DM/USS$, in the German Euro 3m and in the German 10-vear) rate are residuals from
a VAR model estimated on these vanables for the period Jan93-Sept 95.

The variance-covariance matrix of the residuals of such VAR turns out to be diagonal.
The exchange rate is defincd as number of DM for one dollar.
Point estimates reported in bold are significant at the five per cent level
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Appendix: the Moving Average Representation of a Cointegrated VAR model

To 1llustrate how a Moving Average representation of a Cointegrated VAR can be derived
consider the following general representation of our dynamic system

Az, = A"(L)Az,, + aDR,_, + Bu,

(A1) _(SP)
“\ER

Define then the following vectors and matrices:

(DR) (—1 1)
(A2 w= = z, = Mz,
SP 0 1

(A3) x, = = w, =D (L)w,
ASP 0 (1-1)

A4 Aw = D(L)D (L —[(I—L) 0](1 Oj
() 'WI* (4) ()Wz- 0 1 0 (I—L) wr

Using these results we obtain:

(A3) D(L)x, = D(L)D"(L)w, = Aw,
T Aw, = MAz,

Substituting from (A 5) into the VECM representation gives the following:

(A6) (/- A (L)L)M'Aw, = aDR, , + Bu,

[(1 AN LLYM T D(L) +7‘L)]x, = G(L)x, = Bu,

an [a o)
¥ “lo o

Equation (A.7) in Mellander et al.'s(1992) terminology 1s a restricted VAR. All the vanables in (A.7)
arc integrated of order 0 and we can nvert it to find the moving average representation.

In this representation we specify a VAR which features as dependent vanables the cointegrating vector
and the first differences of the total vield differential:

DR =a,, +a,(L)DR,_, +a,ASP_, + b u,
(A8) ASP =a,, +a,(L)DR, , +a,.(L)ASP, | +b,u, +b.,u,,

("nj ~ N.1.D(0,1)

u,,

Hence we derive impulse response functions with respect to shocks to the exchange rate factor
and to the default nsk premium.



FIGURE 1
YIELD DIFFERENTIALS BETWEEN TEN YEAR BENCHMARKS AND GERMAN TEN-YEAR BENCHMARKS
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FIGURE 2

MEASURING EXCHANGE RISK: THE CASE OF ITALY

FIGURE 2.1: ITALIAN EXCHANGE RISK ON INTERNATIONAL ISSUES
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FIGURE 2.2: ITALIAN EXCHANGE RISK (SWAP RATES)
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FIGURE 2.1: IBRD 2003 9.45 LIT - IBRD 2003 § 7/8 DM
FIGURE 2.2 ITALIAN LIT 10-YEAR SWAP RATE - D-MARK 10-YEAR SWAP RATE



MEASURING DEFAULT RISK: THE CASE OF ITALY

FIGURE 3.1: ITALIAN DEFAULT RISK: GIOVANNINI-PIGA'S MEASURE
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FIGURE 3.3: ITALIAN DEFAULT RISK: SWAPS' BASED MEASURE
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FIGURE 3 1' REPUBLIC OF ITALY 2001 8 3/4 U$ - IBRD 2001 8 1/8 U$
FIGURE 3 2 (ITALY BTP 2003 9% - IBRD 2003 9 45 % LIT) - (BUND 2003 6% - IBRD 5 7/8 % 2003 DM)
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FIGURE 4

HIGH YIELDERS

4.1 THE TOTAL YIELD DIFFERENTIAL , ITALY, SPAIN, SWEDEN
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FIGURE 1: SPREAD = DOMESTIC 10-YEAR BENCHMARK - GERMAN 10-YEAR BENCHMARK
FIGURE.2: EXCHANGE RISK =DOMESTIC 10-YEAR SWAP - D-MARK 10-YEAR SWAP
FIGURE 3: DEFAULT RISK = (DOMESTIC BENCHMARK - DOMESTIC SWAP) - (GERMAN BENCHMARK - D-MARK SWAP)




FIGURE §
HIGH YIELDERS

0.08 v+—>.1: THE TOTAL YIELD DI NT

,ITALY, SPAIN, SWEDEN

" = S ]

ol i ']%
o~ N e ™ M o - v w ¢ v wn ¥ wn ¥
SES883:Ffcsiaafsz58as8k8z23¢8
SPITA3 SPESP3 - ooee SPSWE3

o o N Mmoo ;N oo oo,
2EERERRRRRR R
S8 § 8233855878 ¢8

ERITA3 ERESP3 - - -~ - ERSWE3

15/03/94
11/05/94
07/07/94
31/10/94

27/12/94

22/02/95
20/04/95
16/06/95
14/08/95
10/10/95

02/09/94

N N NN NN n o & o - - b A I A AR A A

BEgggEegigggrgeazgaiaiiaggiL

.-S:a%:aﬁa_g\agﬁgﬁgzka\oze
DRITA3 DRESP3 - - DRSWE3

FIGURE 1: SPREAD = DOMESTIC 3-YEAR BENCHMARK - GERMAN 3-YEAR BENCHMARK
FIGURE.2: EXCHANGE RISK =DOMESTIC 3-YEAR SWAP - D-MARK 3-YEAR SWAP

FIGURE 3: DEFAULT RISK = (DOMESTIC BENCHMARK - DOMESTIC SWAP) -

(GERMAN BENCHMARK - D-MARK SWAP)




FIGURE 6
TAXATION AND DEFAULT RISK: THE CASE OF ITALY
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FIGURE 7
DIFFERENTIALS BETWEEN ITALIAN AND SPANISH AND ITALIAN AND SWEDISH EXCHANGE FACTORS
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FIGURE 8
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FIGURE 9

THE TERM STRUCTURE OF EXCHANGE PREMIA
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FIGURE 10

THE TERM STRUCTURE OF D-MARK SWAPS INTEREST RATES
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. FIGURE 11

THE TERM STRUCTURE OF DEFAULT PREMIA
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FIGURE 12
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THE TERM STRUCTURE OF TOTAL SPREADS
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FIGURE 13.1: IMPULSE RESPONSES FOR ITALY

Responses of the levels of the exchange rate factor and the total yield differential to a one standard
deviation international shock and to a one standard deviation country-specific shock. The total yield
differential is measured net of the effect of taxation.

Each figure reports point estimates and 95 per cent confidence intervals

Impulse responses should be read as follows:

response of the level of exchange rate factor to
international shocks

response of the level of exchange rate factor to
country-specific shocks

response of the level of the total spread to

response of the level of total spread to

international shocks country specific shocks
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FIGURE 13.2: FORECASTING ERROR VARIANCE DECOMPOSITION FOR ITALY

Each figure reports the share of forecasting error for the exchange rate factor and the total spreads
at different horizons due to the country specific shock and to the international shock

Each figure reports point estimates and 95 per cent confidence intervals

reported figures should be read as follows:

variance of the forecasting error in the exchange |variance of the forecasting error in the exchange
rate factor due to international shock rate factor due to country-specific shock
variance of the forecasting error in the total variance of the forecasting error in the total
spread due to international shock spread due to country specific shock
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FIGURE 14.1: IMPULSE RESPONSES FOR SPAIN

Responses of the levels of the exchange rate factor and the total yield differential to a one standard
deviation international shock and to a one standard deviation country-specific shock. The total yield
differential is measured net of the effect of taxation.

Each figure reports point estimates and 95 per cent confidence intervals

Impulse responses should be read as follows:

response of the level of exchange rate factor to
international shocks

response of the level of exchange rate factor to
country-specific shocks

response of the level of the total spread to

response of the level of total spread to

international shocks country specific shocks
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FIGURE 14.2;: FORECASTING ERROR VARIANCE DECOMPOSITION FOR SPAIN

Each figure reports the share of forecasting error for the exchange rate factor and the total spreads
at different horizons due to the country specific shock and to the international shock

Each figure reports point estimates and 95 per cent confidence intervals

reported figures should be read as follows:

variance of the forecasting error in the exchange | variance of the forecasting error in the exchange
rate factor due to international shock rate factor due to country-specific shock
variance of the forecasting error in the total variance of the forecasting error in the total
spread due to international shock spread due to country specific shock

1.00 1.00

07s 4 075

030 050

02s 025

0% T : W n % 3 » 0% T, I D

100 100

ors - / 075 |

050 - 050

025 - 0.25 4

000 - 0.00




