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CHAPTERI|

INTRODUCTION

This thesis is ‘comp‘dsed of two essays. ’The first essay is an application
of dynamic factor analysis to real yields on Eurobonds denominated in the
European Currency Unit (ECU). Treating the attractiveness of the ECU
Eurobonds as an‘unbbs‘ervéble variable, the purpose of this application is to
derive an attreactiveness index for these Eurobonds and to test the impact of
certain variables on their yields and attractiveness. The second essay
investigates the interdependence between long-term ECU Eurocurrency
interest rates and short-tefm ECU and Eurodollar interest rates following the
Plaza Agreement of September 1985. In Particular, if the Plaza Agreement
resulted in a signiﬁéant shift in ’exchang‘e rate policy regime for the United
States and the member states of the European Monetary System, the nature of
the link should differ between the pre- and post-agreement periods.

The thesis is organized as follows: Chapters I, Il and Ill comprise the first
essay. Chapter | is a description of the European Monetary System. Chapter Il
is a literature review concerning the official and private roles pf the ECU as well
as the operation of the ECU banking market. Chapter I addresses the
determinants of yields in the ECU Eurobond market. The chapter also includes
a presentation of the econometric model used and the empincal results
obtained. Chapter IV represents the second essay of the thesis. ltis an
investigation of the impact of the Plaza Agreement on the term structure of

Eurocurrency interest rates in the United States and the European Monetary



System. Chapter V is a summary of the two essays. The appendix contains a

detailed presentation of the EM algorithm which is discussed in chapter lll.
The European Monetary System

The European Monetary System (EMS) was formally established on
March 13, 1979. Its members included the nine countries which then formed
the European Community (EC): Belgihm, Denmark, France, West Germany,
Ireland, ltaly, Luxembourg, the Netherlands and the United Kingdom (Belongia,
1988). Greece became an EMS partner in 1985 after joining the EC. Spain
and Portugal Jomed the EC in 1984. Spain joined the EMS in September 1990
and Portugal may be admitted in the near future.

Membership in the EMS‘ is a two-stage process. The first stage requires
~ each member nation to deboéit twenty percent of its gold and gross dollar
assets with the European Monétary Cooperation Fund (EMCF) in exchange for
an equivalent amount of European éurrency Units (ECU's). The second stage
of EMS membershib requires the EMS countries to participate in a system of
fixed but adjusiable exchange rates, known as the Exchange Rate Mechanism
(ERM) by pégging their currencies to gach other and to the ECU (Masera,1987).
The purpose of this step is to stabilize nominal bilateral exchange rates at
predetermined levels for each ‘bilateeraI set of rates. The United Kingdom and
Greece are not participants in the ERM and, thus, the exchange rates of the U.K.
and Greece are not tied to those of other EMS nations (Lomax,1987).

Each member of the ERM has to determine a central exchange rate for its
currency, which is determined in currency units per ECU's. Although these
central rates are supposed to establish equilibrium exchange values for the
currencies, members of the ERM can seek adjustments. This has been done

- eleven times since the establishment of the EMS. Once the central exchange



rates are determined, a grid of bilateral cross exchange rates can be
established among the currencies. Members of the ERM are expected to
prevent their curréncies from exceeding a 2.25 percent margin of either side of
these central cross exchange rates, except Spain which has margins of six
percent. ‘ '

fan EBM currency diverges too far from the central cross rates, the
country whose currency is éppreciating and/or the country whose currency is
depreciating must intervene in order to reduce the pressure on the exchange
rates (Karamouzis, a‘1"987). The most common form of intervention is known as
intramarginal intef\}ention. If, fo} example, the Deutschemark (DM) is the
appreciating currency, it is presumed that t'he‘ Bundesbank will lend a weaker
partner the DMs it needs before the éurrency reaches the lower margin of its
central cross exchange raté against the DM (Jones,1988).

Rogdff (1985) has suggested that increased monetary policy
coordination may not have been resPonsible for the more predictable nominal
‘andAreaI exchange rates between France, Germany, and ltaly which coincided -
with the advent of the EMS. The inference of the author is supported by the fact
that the conditional variance of real {nterést differentials between these
countries does not appear to have fallen. Rather, the high onshore-offshore
interest differentials for French Franc and ltalian Lira assets, and the very slow
convérgence of intra-EMS inflation rates suggest that capital"coﬁtrols have
played a)!arge role in enhancing the stability, and thus the prédictability of
exchange rates among France, italy, and Germany. Without capital controls, the
weak currencies in the EMS might have undergone continuous depreciation as
they come under such speculative 'attacks' by investors that would have

rendered intervention by EMS central banks in the foreign exchange markets



useless. Thus, without capital controls, the very existence of the EMS is
undermined.

Deravi and Metghalchi (1988) compared the volatility of bilateral nominal
exchange rates'of ERM currencies against the DM. They conclude that bilateral
exchange rate variability has been reducked since March 1979. Moreover, it is
found that thé divergence of interest ratés, in the long run and the short, and the
rates of growth of the domestic component of the monetary base-both real and
nominal -have ’decreased'. Based on ;th;é above three inferences,\ the authors
conclude that thev‘EMS has been a success.

Ungerer et. al. (1986) point out that »the improvement in the convergence
of interest rates ahd monetary policiés among EMS countries has not been
matched by corresponding progress in the fiscal sector.’ The authors
emphasizé widening fiscal deficits which, if not narrbwed, may jeoparadize the
main objective of the EMS, that is, to;provide its members with stable exchange

rates.



CHAPTER II
LITERATURE REVIEW
The Official ECU

When the EMS was launched, the ECU was aséigned four different
functions: a) as't\'he denominator (numeraire) for the ERM, b) the basis for the
divergence indicatbr,”c)( the denominator for the operations in the intervention
and credit mechanisms, d) as a reserve instrument and a means of settlemenf
between monetary authorities in the EC. Intervention in the EMS takes place
whenever a certain currency is close to éxceeding its permitted margin of
fluctuations against another currency. Under the intervention mechanism, the
central banks are required to mgake to bhe another short-term credit facilities to
finance the needed inteNentions regardless of the amounts reqUired. These
| operations are conducted through the European Monetary Cooperation Fund
(EMCF) and are expressed in ECUsX(European Documentation, 1987).

Although not designed to supplement their internationél reserves, the
creation of ECUs facilitates the increased use of the reserves of the EMS
countries by temporarily transforming a portion of their gold holdings that can be |
used, when necessary, without sale of the gold. Official ECUs are created by
means of revolving three-month -swaps of gold and U.S dollars between EMS
members and the EMCF (IMF, 1987). EMS participants are required to deposit
twenty percent of théir gold reserves and twenty percent of their U.S dollar
reserves with the EMCF for an equivaleht amount of ECUs that is credited to

them (European Documentation, 1987). Every three months the swaps are



reversed and new amounts are swapped to ensure that they continue to
represent at least twenty percent of the gold and U.S dollar reserves of
participating central banks, and to bring the amount of ECUs in line with
changed valuations of gold and U.S dollars (IMF, 1987). EMS central banks
continue to administer thQ investment éf the U.S dollars swapped and to receive
interest at U.S dollar rates. The present revolving swap arrangement has led to
volatility in the amount of ECUs created. Hence, the possibility of replacing the
present swap arrangement with a permanent transfer of reserves to the EMCF is
under consideration by thg Committee of Central Bank Governors in the EMS
(IMF, 1987). .

Net users of ECUs pay ECU interest rates on a monthly basis in ECUs.
The calculation of the interest rate péid on net ECU credit balances was based
on the weighted average of the officiai discount rates of the member states.
However, since July 1,» 1985, the interest rate on the ECU has reflected market
~ rates more closely because its calculation is being carried out on the basis of
the weighted average of specified short term instruments in the money markets
of the EMS countries, weighted according to the relative importance of their
respective currencies in the ECU basket. The attractiveness of the ECU as a.
reserve currency is supposed to increase as the ECU interest rate has come to
resemble more closely a market related interest rate. Moreover, as of July1,
1985, EC central banks agreed to relax the rule whereby the amount a debtor
central bank could settle in ECUs was limited to fifty percent of the claim being
settled. This limit no longer applies if the central bank accepting ECUs is itself a
net debtor in ECUs (IMF, 1987).

The official ECU does not adjust continuously to market conditions
~because it cannot be traded. The interest rate for the official ECU is, however,

adjusted monthly so that it can be kept close to market rates of component



currencies. This is an incomplete substitute for pricing the official ECU in
foreign exchange markets as a technique for allowing the yield on the official

ECU to remain competitive.
The Market For Private ECU's

The ECU is a composite currency that is the sum of a fixed amount of
each of the currencies of the member countries of the European Monetary
System. The quantity of the currency of each country in the ECU reflects that
country's relative strength in the E.C. in terms of the rate of growth of its GNP
and the demand for its currency in international financial markets in comparison
to the other member countries of the EMS. The composition and the
proportional weights of the ECU are subject to redefinition every five years and
were redefined in September of 1984 and 1989.

In addition to being the official accounting unit of the EMS, the ECU has
found a private role in international finance. The currency composition of the
private and official forms of the ECU is identical when both are viewed as units
of account (Walton, 1988). Table | provides the weights of different currencies
comprising the ECU. However, the private and official ECUs are different in the
way they are created and used. Official ECU's are created by swap
arrangements with the EMCF and are held only by the central banks of the
member countries of the EMS and a small number of international monetary
institutions such as the Bank for International Settlements (Masera, 1987). The
usage of the official ECU is limited to monetary intervention purposes in the
ERM. Private ECU's, however, can be created by bundling up the correct
amounts of the component currencies (Walton, 1988). Any reference to the

ECU in this essay employs the private form only.



TABLE |

COMPOSITION OF THE ECU (SEPTEMBER 1988).

Currency Amount: Currency

0.71900
0.00878
1.31000
140.00000
0.25600
3.71000
0.14000
0.21900
0.00871
1.15000

German Mark
Pound Sterling

_French Francs
Jtalian Lire

Dutch Guilder
Belgian Francs
Luxembourg Francs
Danish Krone

Irish Pound

Greek Drachmas

(Bank of England Quarterly Bulletin: November 1988)



The ECU has proved to be an attractive currency for transactions
purposes in commercial markets. By the end of 1985, it had become the fifth
most important Eurocurrency. Corporations in France and ltaly are currently the
strongest users of the ECU (Lomax, 1987). The growth of the private ECU
market is attributed tb a number of factors. First, the currency exposure of any
member of the EMS is less than the ma;(imurﬁ risk when any other individual
EMS currency is being used. This is so because the composition of the ECU,
as a weighted sum of the individual European currencies, im’plies that its
exchange rate will be less volatile than any individual currency (Lomax, 1987).
Second, the interést yield for ECU denominated investments is likely to be less
volatile than that of the most volatile national currency, since the ECU interest
yield is related to tHe average in European markets (Lomax, 1987). The stability
of the ECU is further enhanced by the commitment of EMS countries to stabilize
their bilateral exchange rates. Third, acquiring ECUs entails lower transaction
costs to commercial entities trjan it they were to design their own baskets of
currencies. - FoLirth; the ECU is apbealfng because, as a currency basket, the
U.S. doliar is excluded. Hence, the ECU can be used as an effective hedge
against the U.S. dollar (Gl‘ick,‘19'87). Finally; since the ECU is by definition a
Eurocurrency, it is free from the‘[restrictive controls of national authorities
(Lomax, 1987).

Pozo (1987) examined the reasons for the surprisingly greater
acceptance of the ECU over the Special Drawing Right (SDR), especially since
the SDR is an older and simpler instrument. The author examined the
predictability of the ECU and other monetary assets by comparing the variability
of the ECU with the variability of exchange rate movements of other currencies.
Pozo assumed that the more predictable (less variable) a currency is, the more

useful it is as a unit of account and a means of deferred payment. Also, the
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average changes in the valvue of the ECU and other monetary units were
examined to check their relative performance as a store of value. The
Symmetric Stable Paretian (SSP) distribution was used to describe exchange
rate changes. Pozo concluded that the ECU was less variable than other
international currencies. Moreover, the étability of the ECU was attributed to a
diversification-effect, a coordination effect, and a capital controls effect. The
diversification effect arises from the fact that the ECU is a currency basket of
strong and weak currencies. Increases in appreciating currencies cancel
decreases in depreciating currencies and thus the overall variability of the ECU
is decreased. The coordination effect has to do with the coordination of

~ economic policies ahong different countries to attain exchange rate stability.
Finally, the capital controls effect refers to the ability of central banks to attain a
certain exchange rate by imposing the necessary capital controls.

Joricn (1987) investigéted the mean-variance efficiency of the’ECU
basket to sh,ow that investing in the ECU is almost as efficient as tailoring an
optimal portfolio consisting of EC currencies. Further, the ECU is superior for
diversification purposes if transaction costs are present.

In addition to the stability’ of the ECU, Aggarwal and Soenen (1988)
attribute the dramatic growth of the private use of the ECU to its acceptability by
EC institutions. These and certain European governments have actively
supported the use of the ECU by private markets. As the official unit of the EC,
Europeans have a national interest in the ECU that does not exist for the SDR.

Edison (1987) concluded that the success of the ECU cannot be
attributed to any one particular factor. The increasing importance of the ECU
can be traced to political and institutional factors in addition to the defiﬁition of
the ECU as a stable basket which is a weighted average of all the EMS

currencies. Edison conducted two experiments: The first experiment focused on
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the impact of alternative weighting schemes on the currency composition of the
ECU and on the dollar value of the ECU. The second experiment analysed
West German exchange rate policy assuming its real exchange rate 1s pegged
to a basket other than the ECU. The object of the exercise was to compare the
derived optimal basket path with that of the ECU basket path. The first
experiment indicated that when there was little exchange rate variability
between the currencies that comprise the ECU , the value of the ECU remains
invariant to any changes in the shares assigned to the currencies comprising
the ECU basket. The second experiment demonstrated that if West Germany
decides to peg its currency to a currency basket, the ECU basket would closely
approximate the theoretical optimal basket that the DM would be pegged to
outside the EMS. Edison concludes that the ECU should survive periods of
large dollar depreciation as it has survived large dollar appreciafions in the
early eighties. What appears to matter for the survival of the ECU is that there
be little exchange rate variability between the currencies that comprise the

EMS.

Undesirable Features of the ECU

Currently, no single central bank manages the circulation of the ECU.
According to Levich (1987), this feature does not appear to be a fatal drawback.
Another negative aspect of the ECU has, however, received attention
(Levich,1987a).

The ECU is an open rather than a closed basket of currencies. In an
open basket, the currencies in the basket and the factors by which they are
weighted may change. Agents who wish to use the ECU for hedging specific

positions in one or more of the ten component currencies of the ECU will view



12

the open basket concept as an element of risk (Levich,1987b). Indeed, the
possibility of a depreciation of the ECU relative to the currencies that comprise
the basket after the next recomposition has recently prompted multinationals to
issue bonds denominated in ECU. They based their decision on the assumption
that they will get funds in a currency that will be weaker when the time comes to
pay back what they owe. Those who believe that the ECU will depreciate base
their claim on the fact that the 'soft' currencies will dominate the 'hard’
currencies in the basket after the Spanish Peseta and the Portugese Escudo

are assigned weights in the ECU (Koenig,1989).
The Operation of the ECU Banking Market

Private ECUs are usually created by changing the denomination of
assets already in existence. A bank can create a private ECU deposit by
accepting currency and recording the value of the deposit in ECUs. The bank
will cover its newly created ECU liability by exchanging the currency depositéd
in a way that establishes an asset of the same value in terms of the ECU. If no
true ECU asset is available, the bank will exchange the currency deposited for
the ten European currencies in the same proportions as in the ECU basket (a
process referred to as 'unbundling’). These assets are usually deposited in the
ECU interbank market (Aggarwal and Soenen, 1988).

In the absence of an ECU central bank, a system of "Mutual ECU
Settlement Accounts" (MESA) has been developed. This clearing system is
centered around the following seven European clearing banks with whom the
banks trading in ECUs are likely to have an account: Kredietbank, Brussels;
Lloyds Bank, London; Kredietbank, Luxembourg; Credit Lyoriais, Paris; Banque
Bruxelles Lambert, Brussels; Instituto Bancario San Paolo di Torino, Turin; and

Societe Generale de Banque, Brussels (Saunders and Sienkiewicz, 1988).
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This system greatly simlifies the settlement of ECU transfers between banks and
meant that, for most transactions, it is no longer necessary to break the ECU
down into its component parts.

The ECU banking market has been predominantly interbank ever since it
came into being. This remains the case, with interbank lending aécounting for
77% of international ECU assets as of the end of March 1988. The market is
also characterised by a disparity between ECU assets and liabilities, with net
assets expanding from ECU 6 billion at end-1985 to ECU 14 billion at end-
March 1988. This was primarily due to the increased demand by non-banks for

ECU loans (Walton, 1988)



CHAPTER il

THE DETERMINANTS OF YIELDS IN
THE ECU EUROBOND MARKET

The ECU Bond Market

The first issue of ECU Eurobonds fodk place in 1‘981. From 1981 to
1985, the use of tﬁe'ECU in international capital markets grew at a rapid pace.
By 1985, the ECU was the fifth most important currency for international bond
issues, accounting fof 4.5 percent of total international fixed and floating rate
bond issues. Since 19\85,‘issues of ECU international bonds have slowed
down. Nonetheless, ECU Eurobond-issues accounted for 5.3 percent of total
Eurobond issues for the first nine months of 1988 (The Economist, Dec.10,
1988). For borrowers, ECU Eurobond issues are attractive for several reasons.
Since they are Euro-issues, they are free from national restrictions. Also, they
provide diversification of Iiabiliti}es due to the composite nature of‘the ECU.
ECU Eurobond yields, however, are less than those of a weighted basket of
Eurocurrency bonds of comparable maturities and creldit rating. Investors are
“willing to accept yields that are less than the weighted average of yields
available in individual EMS markets for the benefit of not having to deal with
- different currencies and ﬁarkets in order to obtain a basket of Eurocurrency
bonds similar to the ECU Eurobond in composition. Exchange rate and interest
rate stability have also:been cited as major factors contributing to the demand
for ECU Eurobonds by investors (Walton, 1988). Investors are able to share in

the gains of the West German, French, and U.K. bond markets while reducing

14



15

the risks of foreign exchange losses (Pitman, 1988). Furthermore, ECU bonds
are attractive instruments for investing in "soft" currencies with high yields for
which there is no liquid international market, such as the Greek Drachma. Also,
the presence of capital controls in France and ltaly, which are scheduled to be
removed early 1990, makes investment in ECU Eurobonds a convenient
method for participating in the ltalian Lira and French Franc Eurobond markets
that are characterized by high returns (The Economist, Dec.10, 1988).

ECU Eurobonds suffer some drawbacks. As interest rates in Europe
converge énd currency risks become smaller, some investors may prefer those
Eurobonds that offer a slightly lower yield than those on ECU bonds, but which
are more liquid and are denominated in a single currency With a home market
such as British Poﬁnd and Deutsche-mark denominated Eurobonds. Moreover,
there may be investors who prefer Eurobonds that offer yields higher than those
available for ECU bonds but do not have the interest rate and currency stability
that ECU Eurobonds provide. Thus, bonds that outperform the ECU Eurobond
(i.e. have a higher yield than the ECU Eurobond) may be viewed as an

attractive investment.

The Application of Dynamic Factor

Analysis to ECU-denominated Eurobonds

The aim of this chapter is to construct a time series attractiveness
index for ECU Eurobonds using the estimation and maximization (EM)
algorithm of Watson and Engle (\1983). The EM algorithfn has been applied by
Melvin and Schlagenhauf (1985,1986) to derive country risk indices for France
and Mexico. Through the EM algorithm, the impact of the attractiveness index

and a measure of capital controls on the yields of ECU Eurobonds will be
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examined. Finally, several variables influencing the attractiveness of ECU
Eurobonds will be investigated. These include the yield on the US Eurodoliar
and Eurodeutschemark bonds, and the ECU/dollar exchange rate.

In financial markets, the higher the risk associated with a certain bond
issue, the greater the yield on bonds (Finnerty and Nunn,1985). Conversely,
the lower the risk associated with the bond issue, that is, the more attractive the
bond issue is to investors, the smaller the yield. The inverse relationship
between the attractiveness.of ECU Eurobonds and their yield is captured by

specifying the foilowing equation of yield determination:
Yi= B4 +f32Xt+ B3CC;t + B4CCi.q + et <1>

Yt is the real rate oflreturn'on ECU Eurobonds at time t, Xt is the value of the

ECU Eurobond attracﬁveness index at t, CCt is a variable measuring capital
controls. Capital controls are measured by the difference between the on and
offshore interest rates in Italy. Whilé the EMS members dismantled capital
controls throughout the 1980's, ltaly (and to a lesser extent ?rance) continued

to maintain these. In light of Project 1 992, however, the remaining capital
controls will be dismantled by the end of 1990. Finally, B81-B4 are parameters

to be estimated. Our a priori hypothesis is that B2 should be negative. If the
attractiveness of the ECU 'Euro'bonds increases, the real rate of return
associated with it is expected to shrink. 84 is an intercept that is included to
capture the effects on ECU Eurobonds of the basket recompositions that the
ECU peribdically undergoés as the strong currencies have to depreciate in
order to make room for newly introduced currencies. The coefficient of capital
controls is expected to be positive. As the level of capital controls decreases, it

is expected to attract capital inflows into ltaly. Such inflows have already been
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reported in the financial press (The Economist, Nov. 4, 1989). As the supply of
funds increases, the yields on instruments denominated in ltalian Lira will
diminish. Consequently, the yield on ECU instruments is expected to decrease
since the return on instruments denominated in the ltalian currency enter into
the compdsition of ECU instruments of comparable maturities. Hence, a
decrease in the level of capital controls in ltaly is expected to cause a decrease
in the yield on ECU Eurobonds. The'less exchange controls there are the
narrower is the ‘differen‘ce in yields between onshore and offshore financial
instruments denominated in the Italian Lira (Jones, 1988). And thus, the
differential between the local interest rate and the Eurolira interest rate which is
the proxy for the level of exchange controls in ltaly.

Since the ECU bond attractiveness index is unobservable, following
Melvin and Schlagenhauf (1985, 1986), we assume that it evolves over tihe as
follows:

Xt=0Xt-1 + ool +Vt. ‘ <2>

Zt is a matrix of variables which are hypothesized to determine the

attractiveness of ECU Eurobonds. The matrix includes the following variables:
the yield on Eurodollar (DOLt) and Eurodeutschemark bonds (DMB}), and the

ECU/US dollar exchénge rate (EXt). - and g are pararﬁeters to be estimated.

The model of equations <1> - <2> relies on time domain-dynamic factor
analysis. According to this methodology, a statistical model is formulated as if
the data were available on the attractiveness index, which is an unobservable
variable. Then, a joint distribution of the observable variables can be derived.
This serves as the likelihood function (L) for estimating the unknown

parameters. In addition, this framework generates estimates of the values of the
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desired unobserved variables in an index form. Details are provided in the
Appendix .

The purpose of equation <2> is to identify the variables that determine
the attractiveness of ECU Eurobonds over time. The lagged X; term (X;-1)
indicates the possible presence of a significant autoregressive process. It is
reasonable to assume that the attractiveness of a financial instrument, such as
the ECU Eurobond, is positively autocorrelated as perceptions of the
attractiveness associated with a financial instrument change slowly (Melvin &
Schlagenhauf, 1986). Hence the Iagged Xt term is expected to be posiiive and
significant. ‘

ACcording to Evans (1987), a 'real world' Eurobond trader, the ECU/US
dollar exchange rate is not a significant determinant of attractiveness, since
ECU bond traders pay Iittle attention to it. In addition, the yield on us
Eurodollar bonds of comparable maturities to those denominated in ECUs are
not expected to influence ECU bond attractiveness since the two markets are
unrelated (Evans, 1987). The yield on Euro-DM bonds, however, is expected to
be negatively related to the ECU Eurobond attractiveness variable since ECU
Eurobonds are traditionally Viewed as an alternative to holding Euro-DM bonds.
Therefore, when the‘ yield on the Euro-DM bonds increases, the aﬂrac;iveness

of ECU Eurobonds is expected to diminish (The Economist, April 28, 1990).
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Model Estimation and Empirical results

The model of equations <1> and <2> is applied to ECU Eurobonds of two
different maturities at the 'long end' of the market. Yield data on a monthly basis
for the period November 1984-October 1989 is available from Eurostat a
publication of the Statistical Office of the European Communities. One
Eurobond is of maturity of five to seven years while the second is an ECU
Eurobond with a maturity of more than seven years. The yields are calculated
each Wednesday frém a éample of fixed interest bonds denominated in ECU
and listed on the Luxembourg Stock Exchange. In order to obtain real yields,
yields have been deﬂatéd by the annual rate of change of a composite index of
consumer prices, that includes all the member states of the EC. This index was
also obtained from Eurostat. Eurodollar and Euro-DM bonds of comparable
maturities are incorporated in the two estimated models. For ECU Eurobonds
with a maturity of five to seven years, dollar Eurobonds issued by private
corporations with a remaining maturity of four to seven years and Euro-DM
bonds issued by private corpdrations with a remaining maturity of three to seven
years are included in the model. As for ECU Eurobonds with a matunty of
greater than seven years, Eurodollar and Euro-DM bonds issued by private
corporations with a remaining maturity of seven to fifteen years are incorporated
in the model. The'yieldsldn Eurodoliar and Euro-DM bonds are expressed in
real terms by deflating the yields by the annﬁal rate of change of the consumer
price indices for the US and West Germany, respectively. The yields on these
bonds were obtained from QECD Financial Statistics Section1-Part 2 while the
consumer price indices were obtained from Eurostat. The ECU/US dollar
exchange rate was obtainedfrom ECU-EMS Information published by the

Statistical office of the European Communities. The Italian offshore interest rate
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is the three-month Eurolira deposit rate while the onshore interest rate is the
three-month money market interest rate\in Italy. Both of these interest rates
were obtained from The Economist.

The results from the estimation of the model are shown:-in the first two
columns of Table Ii. In order to examine whether the two bonds of different
maturities behave similarly a test of the equality of coefficients across matu.rities
was performed. |is equal to t’hé value of the likelihood funcﬁon obtained from
the model restricting the two’ECU Eurobondé to be equal (93.6424) divided by
the product of the values of the likelihood functions obtained from estimating the
two ECU Eurobohd rﬁodels separately (42.4194 and 45.3391). The likelihood
ratio statistic -2log « for the test that the coefficients in the two estimated models
for ECU Eurobonds are jointly equal is 6.04. Based on the chi-squared table
the hypothesis of equality of coefficients cannot be rejected at the 0.01 level
since he critical value ¢2 8,.99 is 15.5l1. This suggests that there is no
significant difference between the ECU Eurobonds under consideration.
Consequently, an additional‘model is estimated where data on the two ECU
Eurobonds are pooled into one samble. As hypothesized, the attractiveness
has a significant negative effect on yields on ECU Eurobonds in all three
models. Thus, the real rate of return on ECU Eurobonds decreases when
attrativeness increases. ftalian capital controls exert a positiye significant effect
on the real returns of ECU Eurobonds.. For ECU Eurobonds with a maturity of
five to seven years, CCy is significant. CCt.4 has the statlsticaliy significant
coefficient in the other two models. Hence, as indicated earlier, the real yield on
ECU instruments will decrease as the level of capital controls in Italy

diminishes.



| TABLE I
ESTIMATED ECU EUROBOND ATTRACTIVENESS MODEL

Real Yield Maturity Maturity Pooled
-Equation 5-7 years >7 years - sample
X ’ -0.216* -0.244* -0.255*
(-5.985) (-5.832) (-8.255)

Constant  1.783 1.550 1.549
(0.294) ©(0.222) (0.317)

CCy .0.080" 0.013 0.013
. (2.245) (0.355) (0.518)

CCit.1 0.015 0.084 ** 0.083*
(-0.424) (2.431) (3.448)

Xt-1 0.884* 0.885* 0.887*
(16.875) ~ (14.988) (21.478)

EX4 0.020 . 0.378 0.189
(0.009) (0.157) (0.115)

DOLt 0378 . ° ' 0.285 0.273
(1.298) (1.012) (1.373)

DMB 0.661" -0.627* -0.574*
(-3.418) (-3.158) (-4.287)

~ (t statistics are in parentheses. Cntical values were obtained from the Student-t distrnbution )

* Significant at the 0.01 level.
** Significant at the 0 05 level
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Turning to the attractiveness equation, the lagged variable is positive and
significant in all three cases, verifying the presence of a significant
autoregressive process. According to Melvin and Schlagenhauf (1986), it is the
presence of such a dynamic process in time series data that mandates the use
of dynamic factor analysis instead of etaqdard factor analysis.

- Both the ECU/dollar exchange rate and the real returns of Eurodollar
bonds have no significant impact on the attractiveness of ECU Eurobonds. The
coefficient of Euro-DM bonds, on the other hand, is negative and highly
significant. These results substantiate the argument that changes in the
ECU/dollar exchange rate and developments in the Eurodollar bond market do
not impinge on ECU Eurobond yields.

A likelihood ratio statistic (-2log n1) was calculated for the test that the
EX;¢ and DOL; coefficients are jointly equal to zero. |1 is equal to the value of the

likelihood function obtained from the model restricting EX; and DOL4 to equal

zero divided by the likelihood function obtained from the unrestricted model.
For ECU Eurobonds with maturjties between 5 and 7 years, -2log n1is 0.19
(38.5961/42.4194). As for ECU Eurcbonds with a maturities that exceed 7
years, -2log n1 is 0.18 (41,4261/45.3391). Finally, -2log n1 for the pooled
sample is 0.15 (86.8877/93.6424'). The degrees of freedom for this test are
equal to the number of regressors in the unrestricted model minus the number
of regressors in the restricted model, that is, 2 degrees of freedom. The critical
value 52 2,.99 is 9.21. Hence, EX{and DOL; are jointly equal to zero in the
three estimated models.

A second likelihood ratio statistic (-2log n2) was calculated for the test

that the CCt and CC;y.1 coefficients are jointly equal to zero. =2 is equal to the
value of the likelihood function obtained from the model restricting CCy and

CCi-1 to equal zero divided by the value of the likelihood function obtained from
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the unrestricted model. For ECU bonds with maturities between 5 and 7 years,
-2log 2 is 0.16 (39.2544/42.4194). As for ECU bonds with maturities that
exceed 7 years, -2log n2 is 0.14 (42.3515/45.3391). -2log n2 for the pooled
sample is 0.12 (88.2276/93.6424). The number of degrees of freedom for this
testis 2. The critiéal value x? 2 .99is9.21. 'i'hus, CCi and CCy.q are jointly

equal to zero in the three estimated models.
The ECU Eurobond Attractiveness Index

Figures1 aﬁd 2 depict the egtimated attractiveness indices for the
two ECU Eu‘r'obonds under consideration, while figure 3 éhans the
attractiveness indeg for the sample of observations that comprise the two
Eurobonds over the 1984‘-1989 period. The three indices display an almost
identical path over time. These indices are the estimated unobservable X
factors in the modelg and can be considered to be the maximum likelihood
estimates based on;the data and the estimated parameters of the models
(Melvin & Schlagenhauf, 1986). The index is relatively stable from November
1984 till August 1986. Late 1986 is a period of decreased attractiveness
followed by a briefly increasing index until May 1987. The ECU bond market
went through a period of weakness in late 1986 because of the fall in the price
of oil, and the depreciation of the British pound against the other European
currencies. The depreciation of the British pound by fifteen percent against the
DM in the second half of 1986 led to the depreciation of the ECU against the
other European currencies. This meant that non-British Pound holders of ECU
Eurobonds suffered an éxchange loss during that period. According to Lomax

(1989), another problem for ECU Eurobondé in late 1986
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was the reduced interest premium compared with DM Eurobonds, making them
relatively less attractive.

The Autumn of 1986 marked the discovery of the ECU Eurobond market
by Japanese investors (Cohen, 1987). Having suffered exchange losses of
their pwn, and with the yield on ECU‘ Eurobonds becoming more attractive,
Japanese investors found an ideal financial instrument in the ECU. This
demand for ECU Edrbboncié. by Japanese investors accounts for the rise in the
attracﬁveness.index from the end of 1986 till May 1987. However, over the
summer of 1987,'with ihterhational tension rising in the Persian Gulf, most
investors, especiaﬂy the Japanese, shifted their holdings to domestic financial
markets and gdverhment bonds (Cohen, 1987). The ECU Eurobond
attractiveness index declines from June 1987 till the end of that year.

In the first nine months of 1988, inéréased demand for ECU Eurobonds
brdught yields down to eight percent from nearly ten percent in September of
1987. That surge in ECU activity marks the beginning of continuous growth in
the ’volume of ECU Eurobonds issued for the rest of the period of this study.
This is mirrored by a rise in the ‘attractiveness index that is not followed by any
" reversals for that same period: \The ‘appea,! of ECU Eurobonds since the
beginning of 1988 can be attribut’ed lto three factors.

First, the market has acquired increased depth. A greater number of
quality issuers has entered the market. Before 1988, the market’wa’s dominated
by issues from EEC official borrowers such as the European Investment vBank
and the European Coal and Steel Community. Ih 1988, ECU Eurobond issues
by the French government, Idialy's state railway, GMAC, Toyota, and IBM
contributed to the diversity of quality borrowers in the ECU market.

Second, the swap markets played a part in promoting activity in the ECU

bond market. The benefit for those engaged in swapping ECU assets comes
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from arbitrage opportunities created by ltaly's domestic ECU bonds. Swaps are
mostly executed from fixed rate ECU assets into floating rate dollar assets.
Swaps take place as follows: Banks based in countries with dual tax
agreements with ltaly can pick a 12.5 percent tax benefit when the ltalian
treasury auctions five-year ECU denominated certificates (CTE's). Commercial
banks, then, buy these tax bearing government bonds at a discount. Instead of
holding the bonds to maturity, banks "swap out" of ECU into dollar assets,
picking up several basis points over Libor in the process, which includes the
12.5 percent tax refund paid in accordance with the dual tax agreement (Keller,
1990).

Third, ECU yields have risen. Japanese investors have been lured back
into the market by high yields on ECU bonds, which, by the last quarter 0f1989,
compared favourably with its traditional alternative, the Deutschemark

Eurobond (The Economist, April 28, 1990).

Summary

A dynamic factor analysis model has been utilized to estimate
attractiveness indices for ECU Eurobonds of two distinct maturities in a smooth
index form. The model utilizes the real yield on ECU Eurobonds as the
measured variable containing information on the attractiveness of ECU
Eurobonds. It is demonstrated that ECU Eurobond attractiveness is negatively
ralated to the real returns on Euro-DM bonds. This result confirms empincally
the often cited, but as yet untested, observation in the financial press that Euro-

DM bonds are traditional alternatives to ECU Eurobonds.



CHAPTER IV

DID THE PLAZA AGREEMENT MATTER? EVIDENCE FROM US-EMS
EUROCURRENCY INTEREST RATES

Introduction

in Septernber 1985, the Finance Ministers and central bank governors of
France, West Germany, Japan, the U.K and the USA (the Group of FiVe) met in
New York and struck an accord that became known as the Plaza Agreement.
The Group of Five (éS) expressed theiricommitment to undertake coordinated
intervention in the foreign exchange markets. According to the Plaza
communique [cited in Frasef (1987)] ". .~ in view of the present and. prospective
changes in fundamentals, some further orderly appreciation of the main non-
dollar currencies against the dollar'is desirable. They [G5] stand ready to
cooperate more closely to ’encourage this when to do so would be helpful.”

While general discessions of the Plaza Agreement abound [efg.,
Funumachi (1988) and Feldstein‘(1989)], Iiﬁle empirical work on the impact of
the Plaza Agreement has appeared in the literature. Klein, Mizrach, and
Murphy (1989) found that the Plaza Agreement marked the beginning ofa
fundamental shift in the exchange rate policy regime for the United States, West
Germany, and Japan. Using a simple two-country model of the open economy,’
the authors found a strong relationship between exchange rates and news
7about the trade balance during the period after the Plaza Agreement, but found

no re!ationship at all during the period preceding the Agreement.

29
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This chapter fills a gap in the empirical literature. It considers whether
the agreement represented a fundamental shift in exchange-rate policy regime
for the US and the countries of the European Monetary System (EMS). In
particular, it tests whether, by altering investors' perceptions, the agreement
resulted in signiticantly transforming the Ii‘nk between short-term Eurodollar
interest rates and long-term EMS Eurorétes. In what follows, long-term EM\S‘
Eurorates wili be proﬁ(ied'by the interést rate on long-term Eurobonds
denominated ir{the Ehropean Currency Unit (ECU). At this juncture, a short
note on the ECU‘anﬂd\ECU-denominafed‘ Eurobonds is in order.

The Europeén Currency Unit (EC‘U) came into existence in 1979 in
connection with the férrﬁation of the EMS. Its purpose was to give the member
countries of the EMS a monetary unit which could be used as a vehicle to
promote monetary integration. The ECU is a composite currency which
contains specified amounts of the currencies of the member states of the
European Community (EQ). The weight of each currency in the basket is based
on each country's share m EC gross national broduct and trade and is reviewed
| every five years.

The ECU has proved to be an attractive instruments in private financial
markets. In terms of the volume of transactions denominated in a particular
currency, it ranked fifth i:n 1985, according to Masera (1987). The ECU
represents a 'bundling' of positions in the componeni currencies. Thus, an ECU
Eurobond is equivalent to a basket of Eurobonds denominated in the
component currencies. Therefore, it offers investors substantial savings in
transaction costs (Levich, 1987). More importantiy, the success of the ECU has
been attributed to its stability in terms of its component currencies.

The next section of the chapter presents the framework which links short-

term interest rates in the domestic region (US) and long-term rates in the foreign
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(EMS). In what follows, the long-term interest rate in the EMS will be proxied by
the interest rate on long-term ECU-denominated Eurobonds. The long-term
ECU Eurobond rate is, in turn, the return on bonds denominated in a currency
basket which includes all the currencies of the EMS. ECU Eurobond rates are
available in the Eurostat publication ECU-EMS Information. These rates are the
unweighted arithmetic averages of weekly yields of these bonds. The weekly
yields are calculated each Wednesday from a sample of fixed interest bonds,
denominated in ECU and listed on the Luxembourg Stock Exchange. Short-
term interest rates are those on three month Eurocurrency deposit rates. Those
for ECU deposit rates were obtained from ECU-EMS Information and those for
Eurodollar deposit rates from the QECD Financial Statistics: Section 1-Part2.
The link is examin\eid within the framework of the term structure of Eurocurrency
interest rates. The reason for focusing on interest rates in the EMS rather than
individual-country interest rates is that the Plaza Agreement provided, inter alia ,
for joint coordination between the major participants in the EMS and the US. In
contrast to individual-country interest rates, use of EMS interest rates, which
contain information across various participants in the Agreement, exploits the
joint nature of the Agreement.yThe model highlights the role played by
exchange rate expectations in linking interest rates between the two regions. In
particular, if the Agreement proVided for a significant shift in exchange-rate
policy regime, the nature of the link should be significantly altered. The
following section of the éhapter presents the empirical results from the testing

this hypothesis. The final section offers some concluding remarks.
The Interdependence Between ECU and Eurodollar Interest Rates

Bisignano (1983) studied the impact of exchange rate intervention
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. using domestic interest rates in the US, West Germany and Canada. The
author concluded that, following the October 1979 change of monetary policy
control procedures by the Federal Reserve, the Federal Republic of Germany
found that its financial markets were more linked to US financial markets than
before. This .Iinkage emerged because of strong'yexpectations that the Bundes
Bank would not allow long-run currency depreciation of the DM against the US
dollar. Consequently, expected future short-term interest rates in Germany
were strongly influenced byvchanges in short-term interest fates in the US.
Such a linkage depends on the expectationé theory bf the term structure and
the assumption of international intereét rate parity. The same linkage was
evident in the case of Canada and the US in spite of the fact that a long term
depreciation of the Canadian dollar was expected after October 1979.
Bisignand’s resulits suggést that, despite‘é 'weak' currency, the exchange rate
objectives of the Bank of Canada were as strong as those of Germany.
Following Bisignano, Krol (1986) examined the interdepende‘nceﬁ of the
term structure of Eurocurfency interest rates focusing on short-term Eurodollar
interest rates and long-term Euromafk and‘Swiss Eurofranc interest rates. The
linkage between long term intereét rates in one region's offshore financial
market and shbrt term interest rates in the other offshore market was arrived at
by combining a rational expectations model of the term structure of interest rates
with the concept of international interest rate parity. ; \
Cumby and Mishkin (1986) demonstrated thet ex ante real interest rates
in several European coun“tries, Canada, and the United States had been
considerably higher since 1980 than during the 1970's. The authors also found
a significant positive correlation bétween real interest rate movements in the US
and those in seven other industrialized countries. While signiﬁcantly’ positive,

the degree of international linkage in real rates was less than complete, leaving
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open the posssibility that European monetary policy could influence domestic
economic acti\)ity. The evidence presented by Cumby and Mishkin also points
to significant independence in real rate movements in the countries under
study. |

The expectations hypothesis of the term structure of interest rates states
that agents arbitrége bonds of varying maturities. The result of this is an
"equilibrium” in which the return‘oh a long term bond equals the average of the
return on a certain short term bond énd the expected returns on future short
term bonds over the same holding period. That is, bonds of like characteristics
but of different matur1itiés, ére good substitutes for each other. Thus, their
average expected return over a giveh time horizon are approximately equal
(Bisignano, 1982).

The term structure relationship between Eurocurrency rates can be

represented by the following simple linear rational expectations model:

Ri=g+ 1/nEt ( r{} (P T +t4) <3>
Ri=g + n'1( n+ Etrt+i) : <4>

Rt and ry,; (i>0) represent the long and short term Eurocurrency intrerest rates,
respectively. Eirj is the expected value of the short term Eurocurrency interest
rate in period t+i, foﬁned fationally in period t using all current informa’;ion. The
information set contains all the information needed for forecasting rt,j. gis a
term premium which reflects investors' risk aversion and is assumed to be
constant over time (Krol, 1986).

Thé international-interest rate parity is an arbitrage relationship that
holds for two assets of identical maturity but different currency of denomination.

For the two returns to be equivalent in equilibrium, the compounded yield
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differential between the two securities shouid equal the expected change in the
exchange rate (Bisignano, 1982).

The international interest-rate parity condition can be represented as:

1+R  =n"V(Etstsn-st) + 0] - <5>
1+R*

'R and R* are the market yields on domestic and foreign Eurobonds,
respectively. st r}ebresents\the exchgnge rate defined in units of Home currency
per unit of foreigh currency. f equalé the éxchahge rate premium which is
assumed to be cohstant over time (Krol, 1986). Taking logs and using the

approximation In(1 +R)=R
Rt - Rt'= 1 [(Etetsn - 1) + 2] <6>

et represents the natural logarithm of the exchange rate and Ejet,n equals the
expected valué of the exchange rate'in period t+n rationally formed in period t
using all current information. It is a;sUmed that the information set contains
both domestic government policy rules and any exchange rate policy rules

(Krol, 1986). The relationship between the foreign long term Eurocurrency

interest rate Rt" and short term home Eurocurrency interest rates ri; is

established by solving <5> for Ry, substituting in <4> and solving for R;.
Ri=n-1 [(Etetsn - €1) + 2 [+Ry"

g+ 111t + ZEqreei)= n 1 [(Eteten - o) + 2]+ Ry’
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Rt'~ g+ n 1 + ZEirt4i - (Etetsn - 1) - @
Et(et+n) - et= Etl(Et+1 - 1) + (8142 - t41)evvenne. +
(et+n-€t+n-1)]
Et(et+n) - 6t= Et(Aet + Aetyq+mmwienn.. +Aetyn)
Ri~g+ U'1t(rt - ét_Aet) + 2E4(f4 - Aetyj) - 2]. | <7>

Here Aei.,j equals the change in the exchange rate from period t+i-1 to t+i. It
can be observed from <7> that the level of the foreign country's long term
Eurocurrency interest rates is influenced by the average of current and
expected levels of the home- country's short term Eurocurréncy interest rates
and the expected change in the exchange rate in each individual time period.
Any change in policy rules\would have an impact on the term structure equation

of the foreign region.
Rt=g+n7 [+ Ty - Thety - 0] <8>

where R*t is the market yield on foreign (ECU) Eurobonds and ry is the short-
term Eurocurrency interest rate in the home region (US). nis a given time
period over which bonds of different maturities are held. Eiri,jis the expected
value of the short-term Eurocq‘rrency interest rate in period t+i, formed rationally
in period t using all current infor\mation and A is the change operator. Both the
term premium (g) and the exchange‘rate premium (@) are assumed constant

over time, as in Krol (1986).
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The equation demonstrates that the foreign (ECU) long-term
Eurocurrency interest rate is influenced by the average of current and expected
levels of the home (US) short-term Eurocurrency interest rates and the'expected
change in the exchange rate in each time period.

The critical point in establighing the link between short-term US and long
-term ECU interest rates is the po‘terit‘ial for joint action on the par of central
banks and its effect on exchange rate expectations. In this chapter we examine
the impact of céntraj bank intervention in the member states of the EMS, vis &
vis the dollar, for the period January 19\814-February 1989. The period is chosen
because yields on all ECU Eurqbondé are available beginning in January
1984. | o

The period prior to the Plaza Agreement of September 1985 was
characterized by a lack of/coordi’natior\m of exchange rate policy between the US
and the member countn‘és of the EMS. Between 1979 and 1985, the
currencies of the major pahicipaﬁhg countries in the EMS depreciated against
the US dollar. During those years, realignment of central rates, intervention in
the currency markets, and other short term monetary méasures were
unsuccessfully implemented by the? major members of the EMS in order to
alleviate market pressure on their E:,urrencies (Fraser, 1987). Thus no clear cut
policy influence on exchange rate expectations is evident during this period and
therefore short;termﬂ Eurodoliar interest rates are expzected to inﬂ"ueince
significantly the Ioﬁg-term ECU rate. |

The Plaza agreement expressed official commitment to coordinated
intervention in the currency markets. Therefore, if the Plaza Agreement
provided a significant change in exchange rate policy regime and clear
direction to investors' expec;tations, then the exchange rate terms in <8> are

expected to dominate, and therefore no significant impact of US short-term
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Eurodollar rates should be detected. If investors perceive that short-term
Eurocurrency interest rates are moving against a backdrop of exchange rate
coordination, interest rate developments within the EMS are expected to be
dominant, while short-term interest rate developments in the US are expected to
be inconsequential to their decision-making process. In order to capture the
effect of the shift from uncoordinated to coofdinated exchange rate policy on the
term structure equation a comparison of the period»pridr to the Plaza Agreement
with that following the Agreement is (undertaken. It is expected that in the first
period, a signifiqanft relationship will exist between short-term Eurodollar rates
and long-term ECU\interest rates. With the présence of coordinated exchange
rate policy in tﬁe second period, it is: éxpected that §hon-term Eurodollar interest
rates will not be siénificant while short-term ECU rates will influence the long-

term rate significantly.
Empirical Results

The hypothesis advanced in the previous section can be tested by

estimating the following equation: |
AR*; = Bo + B1Ar*; + BoAr + it , <9>

where r*; is the foreign short-term interest rate (ECU) and p4 is a stochastic

;iisturbance term. All other terms were previously defined. The equation is
estimated v;/ith long-term interest rate data for three maturities: less than five
years, 5-7 years and greater than 7. Short-term rates are three-month
Eurodollar and ECU deposit rates sampled monthly. The estimating period is

January 1984 to February 1989.
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The estimating equation is expressed in difference fo‘rm in the relevant
variables because of the suggestion in the literature [see, for example, Nelson
and Plosser (1982)] of the presence of a unit root in most macroeconomic
variables. In order to confirm the presence of a unit root in both short-term ECU
and US interest rates and the long-term ECU rates an augmented Dickey-Fuller
test was conducted. The augmented Dickey-Fuller test [see Dickey an'd Fuller

(1981)] involves ,estirAnating the following equation:
Ayt = G+ alt + a2y.1 + a3Ay.1 + Wy S <10>

where yt refers to short-term Eurodollar and ECU rates and long-term ECU rates
and t represents a time trend. The relevant s’gatisfics Tt wére —0.9886 and -
2.1273 for the US and ECU short-term respectively and -1.27, -1.32 and -1.48

| for the three long-term bond rates. Based on the critical value from table 8.5.2
of Fuller (1976), the hypothesis of a unit root cannot be rejected at the 0.05 level
j~in all cases. The Box-Ljung statistic }ndicates that the resfduals in all teéts were
white noise. | |

| ‘Since the short-term rat'gas"éré,three—month rates sampled monthly, the
variance-covariance matrix from ordinary least squares (OLS) is not consistent.
Hansen and Hodrick (1980) provide the consistent variance-covariance matrix.
In this chapter the C'umby,) Hui?inga and Obstfeld (1983) two-stép two-stage
least squares (252SLS) method is employed which provides estimates similar
to those of Hansen and Hodrick but are more geﬁeral because they allow for
heteroskedasticity of the residuals. This method was also used by Cumby and
Mishkin (1988) .in their study of the Iinl; between European and US real interest
rates. |

The 2S2SLS estimates of <9> are
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XzQ1zx 1xza 12y <11>

where X is the matrix of regressors, Z is a matrix of instruments, y is the

dependent variable and Q is given by . |

AN

LT .
(1/T) £ X Z'uut-kZt-k <12>
s Kl o

where L is the ord'er of the moving avérage (MA) process and T is the number of
observations. Cumby and Mishkin show that for three month rates sampled
monthly the MA procéss is of the second order.

Table i presénts the results frér‘n the application of 252SLS to equation
<9>.The instruments used”ére current and one-lag values of the three-month
Eurocurrency deposit rates 6n the Pound Sterling, Deutsche-mark, and French
franc; current and one-lag 'vélues o‘f three-month US treasury bill rates; the
regressor vanables lagged once; and a tlme trend. Eurocurrency deposit rates
were obtained from QEQD_Emangaj_S_tatm_S_e_cj_Qﬂ_L_aﬂ_z US treasury bill
rates were obtained from the Egdg_ml_ﬂe_sgue_ﬁujjgjm

While the Plaza Agreement took p‘lace in September 1985, the results
presented in Table i1l partition the sample between February and Maréh 1986.
In accordance with Klein, Mizrach and Murphy (1989), the éample is partitioned
on the basis of a moving sample Chow test. The test involves computing an F-

ratio statistic as:

[ TRT - (Wpe + W2n2)/K]/ [('1Hq + wau2)/(ng+n2-2K)]  <13>
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TABLE i
TESTS FOR THE INTERDEPENDENCE OF THE TERM STRUCTURE OF
EUROCURRENCY RATES

Maturity(years)  bo b1 bo R2 F(df)

Less than 5 -0.035 . 0.028 0.308*  0.343 5.49**
Jan84-Feb86 (1.112)  (0.255)  (4.116) (2,21)
Less than 5 0.011 1 0.539* 0.129 ~  0.383 10.23*
Mar86-Feb89 . (0.469) (4.507) (-0.678) (2,33)
Greaterthan5  -0.045*  0.034  0.313* 0.532 11.96*
Jan84-Feb86 (-3.017) (0.466) (7.841) (2,21)
Greaterthan5  -0.011  0.447*  0.122 0.534 18.13"
Mar86-Feb89 (0.319)  (2.848) .  (0.629) (2,33)
Greaterthan7  -0.050*  -0.003 0.302* 0.584 14.72*
Jan84-Feb86 (-5.235)  (-0.060)  (7.015) (2,21)
Greater than 7 -0.005 0.412* 0.001 0.411 11.52*
Mar86-Feb89 (-0.156)  (3.022) (0.006) (2,33)

The t-statisticis in pérentheses and it is based on the standard errors from the 252SLS
procedure of Cumby, Huizinga and: Obstfeld (1983).

*Significant at the 0.01 level.
**Significant at the 0 05 level
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Where u'TuT is the sum of squared residuals over the whole period. p'ipq is
the sum of squared residuals over the su‘b-period January 84-February 86 and
Wouo is the sum of squares residuals over the sub-period March 86-February

89. n1 and np are the number of observations in the first and second sub-

periods, respectively. k is the n\umber of*pgraméters.

The partition point is,chosén where the F-ratio statistic reaches a
maximum. The values of the F-rafio statistic for diffeyerit partition dates are
shown in Table V. The F-ratid is largest at.the Fébruary 86/March 86 point for
ECU Eurobonds with maturities greater than 5 énd greater than 7 years while it
is largest at the January 86/February486‘ breaking point for ECU Eurobonds with
a maturity of less théh 5 years. For purposes of uniformity, the February
86/March 86 breaking point is adopted for ali three ECU Eurbbonds. All the
calcu|ated F-vaiues are significant at the 0.01 level.

The partition represents a lag of ‘five months from the actual agreement.
The same conclusion was reached by Klein, Mizrach and Murphy (1989 p.11)
who argue that this " is consistent with the\view that a change in the policy
regime requires some time to become; credible to market participants." As a test
of the sensitivity of the results, the actual date of the Agreement
(September/October 1985) was used as the partition date. The results obtained
are virtually identical to those in Table IlI. ,

Table Ilf reveals that, as hypothesized, prior to the Agfeemént, the
contemporaneous change in the Eurodollar short-term rate has a significant
(0.01 level) impact oﬁ the long-term ECU inferest rate. Following the
Agreement, the contemporanecus change in the US short term Eurocurrency
rate is insignificant at conventional levels of significance. Thus,
contemporaneous changes in the short term Eurodollar rate are no lo‘nger part

of the investors' information set. Hence, the term structure relationship fails to



TABLE IV
MOVING SAMPLE CHOW TESTS

Partition Point __ ECUL5" ECU5-7*  ECUG7™
Sep. 85 2.367 2.989 2.335
Oct.85 . 2.132 . 2500 2.225
Nov. 85 2132 2.577 2.208
Dec. 85 - 2.942 2.706 2.240

-~ Jan. 86 3161 2,973 . 2.740
Feb. 86 2742 3264  3.410

Mar. 86 2,310 2.526 2.896

* ECULS are ECU bonds with a maturity of less than 5 years.
** ECUS-7 are ECU bonds with a maturity between 5 to 7 years.
*** ECUG? are ECU bonds with a maturity greater than 7 years.

The movihg sample Chow test involves computing an F-ratio statistic as:

CIGUTHT - (g + M)/ (g1 + WHR)(Nq+Np-2K)]
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hold. Moreover, contemporaneous changes in ECU short-term rates are now a
significant determinant (0.01 level) of the long-term ECU rate. In summary, in
the presence of exchange rate coordination, changes in the US short term rate
are no longer significant, whereas changes in short-term ECU rates become the

important determinant of long term ECU rates.

Summary

This éhapter’ investigates the interdependence of the term structure
of Eurocurrehcy interest rates for the ECU and the US dollar for the period. The
results affirm that the Plaza Agreement represents a significant change in policy
regime. After fhis meeting, pressure on the currencies of the major members of
the EMS was substantially reduced~, and investors became convinced that
member countries of the EMS and the US were serious about coordinating their

exchange rate policies.



CHAPTERYV

'SUMMARY AND CONCLUSIONS

A dynam—ic‘ factor analysis model has been-utilized in the first essay to
estimate attractiveness indiées for ECU Eurobonds of two distinct maturities. A "
test for the equaliiy of coefficients ac‘ross maturities revealed no significant
difference in the behavioﬁr of the twd bonds. Thus, an additional model was
estimated utilizing a pooled éample of both ECU Eurobonqs.

The models utilized the real yield on ECU Eurobonds as the measured
variable containing information on the attractiveness of ECU Eurobonds.
Holding constant the effect of actual capital controls, an equation is specified
relating the real returns on ECU Eurobonds fo the attractiveness of these
Eurobonds. A second equation described the determinants of ECU Eurobond
attractiveness and permitted hypothe':sis tests of the relationship between these
variables and ECU Eurobond aﬂractivenesé.

Aside from a significant éutocorrelation effect, ECU Eurobond
attractiveness is negatively ralatéd to the real returns on Euro-DM bonds. This
result confirms empirically the often cited, but as yet untested, observation in the
financial pfess that Euro-DM bonds are traditional alternatives to ECU
Eurobonds. Moreover, it was demonstrated that, as hypothsized, the ECU/US$
exchange rate and developments in the Eurodollar bond market do not impinge
on the attractiveness of ECU Eurobonds.

The attractiveness index evolves over time in a manner consistent with a

number of financial and political events which have exerted a significant

44
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bearing on the ECU Eurobond market. Such events include the depreciation of
the British Pound in the last quarter of 1986, the intensification of military conflict
in the Persian Gulf area in the summer of 1987, and the marked increase in the -

yields on ECU Eurobonds in 1989. o
The second essay investigated the interdependence of the term structure

of Eurocurrency interest rates for the ECU and the US dollar for the period
January 1984-February 1989.- The relationship between long-term offshore
interest rates in the EMS and short-term offshore interest rates in the US was
exemined by combining a simple ratibnayl‘expectationsdmodel of the term
structure of intereé,t rates with the concept of internatienal interest parity.
Partitioning the data reveals that the Iinkage between the two interest rates
does not hold after the Plaza Agreement.,,, The results affirm that the Plaza
'Agreement represents a significant chenée in policy regime because the term-
structure of Eurocurrency interest rates for the the US and the EMS does not
hold for the post-Plaza Agreement sub-period. After this meeting, pressure on
the currencies of the major members of the EMS was substantially reduced, and
investors became convinced thet member countries of the EMS and the US
were serious about coordinating their exenange rate policies. By examining
ECU Eurobond rates this chapier’captures the impact of coordinated exchange
rate pdlicy by the EMS countries on the term structure of ECU-US dollar
Eurocurnency rates. On the other hand, individual exchange rate pelicies of the
EMS members, which can be eaptured by examining their respective
Eurocurrency markets, tend to reflect considerations other than those pertinent
to the EMS. Moreover, by subdividing the period into pre and post Plaza “
periods, the results capture the impact of ceordination of exchange rate policies

on long-term ECU Eurobond rates.
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APPENDIX
THE DYMIMIC MODEL

The economic model of chapter Il is specified irn state-space form
so that the EM algorithm cén be applied. The state-space form allows maximum
likelihood estimates to be extracted from the Kalman filter recursive algorithm.
There are two vector equations in a State-spaée model and it has the
following general' form:

Xt=0Xt-1 + 0Z1t + vi. ” <A1>
ix1 jxj jx1 jxk kx1 jx1

Y= pXt + BZ2t +et. ! - <A2>
px1 pxj jx1 pxk kx1 px1 )

vi=N[0,Qt 0 o <A3>
et 0OR |

B

In most applications the covariance matrices are constant over time so that their

time subscript can be suppressed (Watson and Engle, 1983).

Thus, , ‘
vii=N|0,Q0 | <A4>
et OR

where Xt is a jx1 state vector of unobserved variables. Yiis a vector of

measurements (also called indicator variables). They provide noisy information

about the behaviour of the state variable Xt (Becketti and Hakkio, 1987).
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Z1 is a kx1 vector of observable exogenous and lagged dependent
variables; Z2 is a kx1 vector of observable and lagged dependent variables; vt
is a jx1 vector of serially uqcerreléted random errors; et is a px1 vector of of
~ disturbances which is serially uncorrelated and is independent of vt ; and @, 9, |-
and B are coefficient matrices.’ Equatlon <A1> is known as the transition
equatlon and describes the ‘evolution of the unobserved variables. Equation
<A2> is the measurement equation. It describes the relatlonshlp between the
unobserved vanables and the measured Y varlables (Melvm and
Schlagenhauf, 1985)

In many mstances, the parameters are keown in ad\)ance and the only
issue is the estimation of the state vector.Alﬁ this case, however, the paremeters
are estimated. This partlcular form of the model is referred to as a DYMIMIC
(Rynamic Multiple 1nd|cator Multiple_Cause) model by Engle and Watson
(1981). A
According to Harvey (1982), the log likelihood for equations A1-A3 is

L(O)= constant - 1/2 Z(Iongt + ftHt-1ft). <A5>

where ft is the innovation in y;. f; is known as an ‘innovation' due to the fact that
it includes no past information on Yt but only a new element not present in the -
past (Graupe, 1984).

Formally:
ft= Yt-Ytjt-1. ‘ <A6>
Ht is the variance of ft and 0 is the vector of unknown parameters. ft and Hi are

calculated with the Kalman filter. To maximize the iog likelihood function, a

derivative free procedure consisting of an estimation step and a maximization



53

step is employed. The two steps of the EM algorithm are iterated to
convergence. Using specified starting values for the first iteration, the
estimation step constructs the estimate of the missing observation conditional

on the observed data and the parameters.

Let  Yt=(yt Yt-1, oo Z1t, Z1te oo 228, 2241 vt <A7>
Xtjt-i =E(Xt]Y--i) \ | <A8>
yt{t-i=E(yt][Yt-i) S <A9>
Ptjt-i=Var(Xt |yt-i) <A10>

The Kalman filter is a recursive method for calculating E(Xt]Yt) using the

following equations:

Xt|t-1=0Xt-1t-1+ 9Z1¢ <A11>
Ptjt-1=0Pt-1|t-1 a" +Q <A12>
Yijt-1=coXt|t-1+ BZZt - <A13>
Ht=°°Pt.|t-1 o +R | ' <A14>
Xt|t=Xt|t-1+ Ptjt-100'Ht-1(Yt-Y1|t-1) | <A15>
Ptlt=F;tlt-1 - F;tlt-1 oo'Ht=TooPtjt-1 <A16>

Equations A11 to A16 generate the means and covariance matrix of the joint
distribution of (Yt Xt) conditional on Yt. These values can then be substituted
into (A15) and (A16) to find Xyt and Pyjt. Following Melvin and Schlagenhauf

(1985) the algorithm will be started using a vague prior. A value of zero will be
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assigned to Xp|0 and 1000 for Pg|0. The Kalman filter generates minimum

mean square error estimates of Xt using the data up through t(Xt|T).

Xt|T=Xt|t+ A(Xt+1|T- Xt+1]t) <A17>
At=Pt|to'Pt+1|t <A18>
Pt|T=Ptjt+ At[Pt+1]t- Pt+1]t]At ‘ <A19>

The second step of the EM algorithm - the maximization step calculates MLEs of
the parameters conditional on the observed and newly created data (Watson
and Engle, 1983).

The EM algorithm was kindly provided by Dr. Donald Schlagenhauf at

Arizona State University.
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