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Introduction

The Maastricht Treaty sets precise limits to the budget deficit and
to the stock of government debt of the countries wishing to join the
monetary union. Fiscal adjustment thus becomes a requirement for the
common cutrency. The countries that lack fiscal discipline are those
penalized by high interest rates on their government bonds, relative to
those prevailing in Germany. If the intetest rate differential of these
countries is mostly explained by forcign exchange risk, then the Treaty,
paradoxically, would make their fiscal adjustment harder to achieve. As
Paul De Grauwe atgues in his paper (pp. 33-45 of this issue), it would
be much better to allow them into the Monetary Union first, thereby
reducing their long-term interest rate and, in this way, the burden of
the adjustment. However, countries with high government debts and
deficits may pay a substantial default risk premium on their debt,
because their policies lack credibility. In such a case, a monetary union
would encourage investors from the virtuous countries to purchase
these bonds, looking for better returns. Government debt issued by
high yield countries could then become a source of systemic risk for the
Monetary Union. It is therefore of great importance to disentangle the
exchange risk component from the default risk component in the
interest rate spreads of European countries. This is precisely the
purpose of this paper, applied to the differential between the Italian
and the German long-term government bond yields.
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An econometric accounting of interest rate differentials

The long-run intercst rate on Ttalian government bonds has
fluctuated widely in the last four years. In Figure 1 we show the daily
10-year yield on the benchmark issue of the Iralian BTP (Buoni del
Tesoro Poliennali) from the beginning of January 1992 until the end
of November 1995: the yield ranges from & minimum of 8.53% on
Februaty 2, 1994 to a maximum of 15.29% at the peak of the
exchange rate crisis on October 7, 1992, when the lira was forced to
abandon the Furopean Monetaty System, During this period the
long-term interest rate differential with the analogous 10-year bench-
mark German government bond (the Bund) has oscillated between
248 and 792 basis points, What inference can we make by observing
the spread of the BIP over the Bund? If the spread is a good
indicator of the international capital market assessment of the riski-
ness of the debt issued by the Italian government, then we could hope
to decompose the spread into two different components: the first
would reflect the lira exchange rate risk, while the second would
reflect the default premium chatged by the market. The spread
decomposition could then be taken as a rough measure of the
soundness and credibility of the policies adopted to adjust fiscal
imbalances.

This approach assumes that the spread movements mostly de-
pends on purely Italian sisk factors, that is on domestic economic
policies. However, just by looking at the correlation matrix among
the various Futopean government bond yield spreads with respect to
the German Bund one can sce how tightly correlated the movements
of the various spreads are (Table 1): the mean value of all the pair
wise correlations is around 0.75. In addition, one can notice that the
fevel of the long-term interest rate in Germany is itself positively
correlated with the yield differentials. The cotrelation analysis sup-
ports the practitioner’s view that when interest rates are declining in
the core market, Germany, rates come down faster in the so-called
high yielders. One could rightly argue that, in addition to purely
domestic factors, spread movements in the Eutopean bond markets
depend on a common risk factor, which would depend on portfolio
strategies of global investors: during periods of rising interest rates
they all tend to shift money towatds the core market — a sott of flight
to safety — thus widening the yield spreads with the other markets.
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tests which can only produce preliminary evidence. The tests, how-
ever, suggest that the common factor can account for the vast ma-
jority of the variability of the Italian government bond spread over
the Bund, after taking into account exchange rate risk, The size of the
unexplained postion of the interest tate differential, commonly at-
tributed to some sort of default risk, is surptisingly small, even during
periods of extreme financial market volatility.

The fitst approach that we adopt, indicated as model 1, is to
regress the daily yield differential between the BTP benchmark issue
and the Bund over the contemporaneous interest rate levels of the
government benchmark bonds of France, Spain, Denmark, Sweden
and Germany. If purely domestic factors were the main determinant
of the Ttalian spread, this should be orthogonal with respect to purely
foreign factors, such as the yield levels in other Furopean markets. If,
however, common European portfolio flows account for the varia-
bility of Italian spread, and if portfolio flows are dtiven by the trend
in European tates, foteign bond yield should explain a good portion
of what happens to the relative cost of Ttalian government debt.

Different yield levels in different countries depend on exchange
rate expectations too, as the asseis are denominated in different
currencies. To eliminate the role of exchange fate we assume that a
hypothetical investor in Italian and German bonds would hedge
foreign exchange risk optimally throughout the life of the bond. To
do so, the investor could use interest rate swaps with the same ma-
turity of the bonds: it is well known that a long-term interest rate
swap is equivalent to a sequence of forward foreign curtency con-
cracts. Tt is also known that the minimum variance optimal hedge
catio can be found by regressing the return of the financial asset being
hedged on the return of the hedging instraments. Thus we regressed
the 10-year BTP-Bund spread over the 10-year swap rate for Ttaly,

Germany, Prance, Spain and Sweden.

First, the regression was run using the swap tate for the lira and
the Deutsche Mark separately because of the different conventions
used in the swap and govetnment bond markets (swaps are quoted at
par, whereas bonds are quoted at discount to paf; government bond
yields are typically compounded rates while simple rates are used for
swaps) and the different tax treatments (foreign holdings of Italian
bonds, unlike swaps, were subject to different withholding tax re-
gimes during the sample period) would make the calculations to
adjust for these factors vety difficult: the estimated regression coef-
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explained part of the spread is quite small, as there are only a few
excursions above 50 basis points, Only in two instances, the lira
departure from the Huropean Monetaty System and the Match 1995
general exchange rate market turbulence following the Mexican debt
crisis, did the spread go beyond half percentage point, albeit for a few
days. Unlike government bonds, the 10-year swap market is rather
illiquid. Thus, we tested the same model (model 2) using 3-year
government bond gields and swaps. AAs Tigure 3 and Table 2 indicate,
the results are practically identical to those obtained with 10-year

securities,
Frcure 2

UNEXPLAINED 10-YEAR INTEREST RATE DIFFERENTTAL: MODEL 1

14/40/92

To captute the common visk factor we resorted to a different
approach which relies on the statistical decomposition of the
variance-covatiance matrix of the bond yield differentials. Any
vatiance-covariance mattix can be reduced to the variance covariance
matrix of linear combinations of orthogonal components, which are
known as principal components. It is then possible to calculate which
fraction of a generalized measure of the total variance can be at-
cributed to each component. A common practice in bond analysis is to
interpret the components as separate common risk factots driving
asset returns.t A rough but useful financial economics interpretation

! For example Litterman and Scheinkman (1991).
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of each .pﬂnci.pal component is that of the portfolio with the maximum
correlation with the risk factor represented by that component.

Ycurn 3

UNEXPLAINED 5-YEAR INTEREST RATE DIFFERENTIAL: MODEL 2
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FiGURE 4

UNEXPLAINED 10-YEAR INTEREST RATE DIFFERENTIAL: MODEL 3
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We took the variance-covariance matrix of five 10-year govern-
ment bond yield differentials with Gertmany (Ttaly, Sweden, France,

Eu i 1
pean Financtal M tegra al Sl Pr U [ G
£OPpe it arkets I ion and IIC R emium on 1 ﬂl an (rovernment Debt 117

to W
Capt::n‘e the pat‘t Oi;?the common FEuropean risk factor that was not
accounted for by the first principal component: 95% p t
( or by : : 95% of the dependen
vatiable variability was explained by the regressors, The residuals
>

Spain and Denmark) and calculated its principal components. Asitis
typically found fot asset returns, few components explain the bulk of
retusn vatiability: in our case the first component accounted for 80%
of spread volatilities, the second for 16%, while already the third was
negligible (Table 3). We interpreted the first principal component as
the common European bond risk factor because a hypothetical pori-
folio that behaved over time as this component would provide the
maximum risk exposure to the common movements in Furopean

yield spreads. This risk factor had a similar impact on all five yield UNEXPLAINED 10-YEAR INTEREST RATE DIFFE e
spreads being considered during the sample pesiod, perhaps some- RENTIAL: MODEL 4

what attenuated in the case of France. The impact of the second and .

third components varied widely instead in both size and sign for the 1 . t
various countries, supporting the view that there is only one pervasive
factot in Furopean bond markets (Table 3).
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‘TABLE )

PRINCIPAL COMPONENT DECOMPOSITION OF INTEREST RATE DIFFERENTIALS
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1 0.8040 0.8040
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premi?mhggainst thff risk of default required by investors.?

- ;nlls §priad 1113 truly a default premium driven by domestic

factors y, it should be orthogonal to foreign variables to the extent
at the assessment of default depends on domestic policies. We thus "

This common factor accounted for 85% of the BI'P-Bund spread
variability when the latter was regressed on the former (model 3). The
residuals from this regtession, in turn, could be themselves regressed
on the swap tates to eliminate the foreign exchange risk. We chose to

add among the regressors the foreign government bond yield levels 2 Favero, Giavazzi and Spaventa (1996) is I
a recent example, !
JI
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regressed the 10-year BTP-swap rate differential on the bond yields
and swap rates of the five European countries considered, other than
Italy (model 4). The results mirtor what we had found with the
previous approaches: 80% of this spread variability is accounted by
the foreign long-term interest rates, and the regression tesiduals
(Figure 5), which estimate the unexplained patt of the spread, exceed
the 50 basis points level only duting a few days in the Fall of 1992

and March 1995,

Conclusions

On the whole, three different statistical approaches bring us to
the same conclusions. Changes in the long-run interest rate dif-
ferentials with Germany do not seem to be associated with a different
perception of the default visk of the Ttalian government debt because
its variability is mostly accounted for by changes in foreign exchange
risk and by a pervasive Eutopean bond risk factor. We interpret this
latter factor as originating from the globalization of investor port-
folios. The unexplained part of the Italian interest rate differential
over Germany shows a variance with excursions of no more than 50
basis points. Only for a few days, under extreme market conditions,
this part of the spread exceeds this size. Thus, intercst rate dif-
ferentials seem rather ill suited to assess financial market appraisal of
domestic economic policies, as it is often done in the press.

Two caveats are needed. First, we have been able to decompose
statistically the variability of the Italian interest rate differential; but
we still cannot say anything on the reasons behind the average rate
differential with Germany. One thing is the spread variability, an-
other is its average level. If we are concerned about tisk premia,
howevet, we should focus on variability since we know that premia
are proportional to variability under 2 broad class of financial models.
Presumably, the average rate differential is almost entirely due to the

expected exchange rate depreciation, even though there is nothing in

the statistical test presented that could support this view.
Second, we have implicitly assumed that the purely domestic
default risk is unrelated to the level of foreign interest rates. This may
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not be true, because a higher level of interest rates in Germany could
s}gnal.hlgher rates in Italy, thus making the task of adjustingyltalian
fiscal imbalances hatder. Foreign rates and default risk could thus b
correlated and the possibility of identifying a common Euro eaz
fact.or would then disappear since no instrumental variables calrjl b
ea:sily found to break the identification problem, Having said so Wz
Fhll’llk‘ we have documented how misleading it would be to anajl 7
individual European rate differentials in isolation, without takin iflte
account the common nature of their variabilitiés. .
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