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Foreword

On 25-26 October 1999, the BIS hosted its annual autumn meeting of economists with representatives
from a number of central banks. The topic of the meeting, “International Financial Markets and the
Implications for Monetary and Financial Stability”, was chosen in recognition of the growing role
played by asset markets and financial factors in shaping the environment in which monetary policy
operates and in triggering episodes of financial instability. In order to stimulate further debate on and
study of these questions, which are so important for central banks, the BIS is pleased to make
available the papers presented at the meeting.
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Global liquidity in the 1990s. geogr aphical
allocation and long-run deter minants

Fabio Fornari and Aviram Levy*

1. I ntroduction and main conclusions

One of the most significant aspects of financial globalisation has been the extremely rapid expansion

of international liquidity. The enormous increase in liquid assets available to international market
participants is worrisome for several reasons: it erodes central banks’ ability to exercise monetary
control; it triggers potential inflationary pressures that could easily be triggered if expectations change;
finally, it facilitates the opening of speculative positions and may cause the quality of credit to decline.
These last two channels can create instability in the financial and real markets.

Other studies conducted by the Bank of Italy’s Research Department have analysed this phenomenon,
focusing on the multiplication process of cross-border deposits to evaluate its stability, the
implications for monetary control by central banks and the risk of inflation. The analyses found that
the international multiplier is broadly stable for cross-border deposits, which make up a small share of
the money available to households and firms. They therefore pose a limited threat to the stability of
prices through the traditional channel whereby excess money leads to inflation. Alongside this
relatively reassuring conclusion, however, the studies revealed important risks in two other areas.

First, in industrial nations there was evidence of a very rapid expansion in other types of financial
assets held by households, especially bonds: the gross financial assets of the G6 doubled as a
proportion of GDP between 1980 and 1994. Most of these assets could easily be sold and therefore
represent an enormous reserve of potential liquidity that could fuel inflationary pressures through
channels other than the traditional one linking prices only, or primarily, to the money supply. Second,
the analyses reported evidence for the potential risks of the growth of cross-border interbank deposits:
neglected by standard monetary analysis, these deposits have not only expanded very rapidly but
unlike household deposits they have reached very high levels in relation to the corresponding measure
of national liquidity. Cross-border interbank deposits are therefore a potential cause of financial
instability both because they can fuel speculative bubbles (an all too real possibility considering
current levels of share and bond prices) and because they can play an important role in the
international transmission of financial turbulence, as recent crises suggest.

This paper continues the research on international liquidity, aiming to improve understanding of the
latter by analysing cross-border financial flows differentiated by origin and destination. The approach
is also a first step towards constructing a framework for international analysis that extends the analysis
of the flow of funds within each financial system to the global level.

The examination of international liquidity by origin and destination is carried out in two stages, which
correspond to the two parts of this paper. The first part studies flows between large geographical areas
in order to better understand the role that cross-border flows have played in the international allocation
of financial resources and, more recently, in the transmission of turbulence. We have devoted
particular attention to Japan (where strong monetary expansion is said to have primarily translated into

This paper draws heavily on Liquidita internazionale: distribuzione geografica e determinanti di forlgor Fornari,

A Levy and C Monticelli, preparatory paper for Bank of Italy’s 1998 Annual Report, April 1999, mimeo. The authors
wish to thank the participants at the Autumn Meeting of Central Bank Economists, held at the BIS in Basel on 25-26
October 1999, for their comments; the editorial assistance of Bianca Bucci and Giovanna Poggi is gratefully
acknowledged.

2 The literature on international liquidity dates back to the early 1970s; see, for instance, Fratianni and Savona (1972).



capital outflows rather than domestic demand) and to the offshore banking centres and their role as
international intermediaries, especially towards the emerging economies. The singularity of recent
episodes of financial instability has aso prompted us to adopt a more cyclical viewpoint, focusing on
the phases of the preparation, explosion and re-absorption of the Asian and Russian crises.

The second part of this analysis utilises a higher degree of geographical differentiation and studies the
flows to and from each of the G6 countries in order to understand fully the structural factors that
determine the allocation of funds in any given country. Using a longer time horizon makes it possible
to conduct econometric analysis to uncover the factors underlying the holdings of cross-border
deposits.

The main conclusions are as follows:

e Inthe period between 1991 and 1994, which was characterised by the stagnation of cross-border
interbank flows in conjunction with the economic slowdown in the industria countries, a total of
$170 billion flowed out of Japan towards other industrial nations and Asian offshore banking
centres. The latter played a mgor role in intermediating flows at the international level, borrowing
funds from Japan and redirecting them to other industrial countries and the emerging economies.

e In the period between 1995 and 1997, global interbank activity expanded rapidly, characterised
once again by net outflows from Japan. During this period, however, the banking system of the
industrial countries (excluding Japan) played the role of intermediary in the reallocation of flows,
having made loans to offshore centres that were nearly equal to fund-raising from Japan
($50 billion). The flows to emerging economies were enormous. $150 billion to banks and
$130 billion to non-bank agents. Large capital flows (around $100 billion) were recorded in favour
of non-bank agents located in offshore centres, among which some non-bank financial
intermediaries such as hedge funds are also probably included.

» Following the outbreak of the Asian crisis in the first half of 1998, there was a generalised
contraction in banks’ gross international exposure; the year as a whole witnessed sizeable net
capital outflows from offshore centres towards banks located in Japan and other OECD countries
(around $190 billion) and a sharp reduction in loans to both banks ($53 billion) and non-bank
borrowers (around $30 billion) in the emerging economies.

» An analysis of flows broken down by the nationality of the intermediaries’ parent company, rather
than by the country of location, shows that flows between parent companies and the foreign
branches of Japanese banks represent a considerable share of international flows, suggesting that
the evolution of the Japanese banking system is a key factor in analysing cross-border flows.

* Preliminary econometric estimates aimed at identifying the structural determinants of the
international movement of bank capital - conducted for a longer time series (1985 to 1998) and
using a more detailed geographical breakdown of flows — suggest that financial variables (such as
the ratio of stock market capitalisation to GDP) have a greater explanatory power than more
traditional macroeconomic variables (output, international trade, interest rate differentials).
However, the group of significant variables differs from country to country and also depends on
the criterion chosen for geographical disaggregation (that is, the depositor's residence or the
intermediary’s location). This suggests that other determinants that are specific to the country and
to the nature of the cross-border relationship (with other banks or other subjects) can also be
significant.

2. Flows of bank capital between lar ge economic areas

In this section we first identify the principal cycles that have characterised developments in the
international banking sector in the 1990s. We then examine bank capital flows between the world’s
large economic areas, paying special attention to the hypothesis that between 1995 and 1997 the
Japanese banking system furnished liquidity to the international banking system, which in turn
reinvested these funds in the emerging market economies. The sudden unwinding of these positions
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(de-leveraging) in 1998 seems to have amplified and propagated the effects of the international
financia crisis.

21 International banking activity in the 1990s: cycles and underlying factors

After growing at exceptional rates in the second half of the 1980s (between 1984 and 1989 the stock of
cross-border interbank assets grew on average by more than 20% annually and that with respect to
non-banks rose at a 15% rate), stocks of loans to non-residents increased more slowly in the 1990s,
rising at an annual rate of dightly less than 6% for banks and over 10% for non-banks. As shown in
Chart 1 (the shaded histograms represent the change in gross lending to non-resident banks, the light
histograms that to non-banks), after the high volumes observed in the second half of the 1980s, in the
1990s bank lending to non-residents decreased. An exception to this trend was 1997, when
unprecedented flows were recorded. In the period considered, the flow of interbank loans was on
average larger and showed greater volatility than lending to non-banks.

Chart 1: International lending activity
(annual changes in cross-border claims of reporting banks
adjusted for exchangerate changes; billions of dollars)
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Source; BIS, International Banking and Financial Market Developments.

Chart 1 enables us to identify three different sub-periods in this decade: 1991 to 1994, distinguished
by a pronounced stagnation in activity; 1995 to 1997, characterised by rapid expansion; and 1998,
when activity again stagnated owing to the international financia crisis.

211 From stagnation to strong expansion: 1991-94 and 1995-97

The stagnation recorded between 1991 and 1994 is attributable to a variety of factors (see BIS (1995)):

the cyclical weakness of the world economy, which not only had direct effects but aso was
accompanied by a deterioration of the credit standing of many banking groups and, in some countries,

by a large fdl in prices of securities and rea estate; and the contraction of international activity by

Japanese banks, which is also linked to the collapse of Japan’s financial and real estate sectors at the
end of the 1980s.

The decline in international banking activity in the early 1990s was mitigated by two opposing

phenomena: first, the 1992-93 currency crisis in Europe triggered a massive recourse to bank
financing both by investors who were betting on the depreciation of the currencies under attack, and
by other market participants who sought to insure themselves against this eventuality by hedging
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against exchange rate risk; second, increased demand for bank funds was also created by the rise in
international repurchase transactions, linked to the growth in global demand for government bonds.

By contrast, between 1995 and 1997 international banking activity expanded rapidly. It was driven by

Japan’s robust monetary expansion, aimed at countering the slowdown in its economy and the
difficulties in its banking system, and more generally by favourable international economic conditions
(see Giannini and Monticelli (1997); Tristani (1998)). As shown in Chart 1, banking activity was
especially strong in 1997, with unprecedented growth in interbank lending (more than $800 billion)
and lending to non-banks (over $300 billion). This enormous increase (some $400 billion was lent in
the fourth quarter alone) was the product of two factors in particular: (i) loans granted by the parent
companies of Japanese banks to their foreign branch offices (over $80 billion in the fourth quarter),
made necessary owing to the funding difficulties of the latter (induced by the deterioration in their
creditworthiness) and aided by the abundance of liquidity in Japan; (ii) the explosion of the Asian
crisis, which generated large transfers of interbank funds between geographical areas to accommodate
changes in portfolio composition and triggered a “flight to quality” that translated into a greater
preference for liquidity.

An important phenomenon that characterised international banking activity in the period between 1995
and 1997, and which was prolonged and accentuated with the crisis of 1998, is the trend of banks in
the industrial countries to employ a growing share of their external assets in the form of securities
rather than traditional loans to customers: as can be seen in Table 1, between the end of 1995 (when
the BIS began collecting data) and mid-1998, securities increased from 28% to 35% of the total stock
of assets, and from 46% to almost 70% of fldws.

Table 1
Securitisation of external assets of reporting banks (vis-a-vis non-bank sector)
(percentage share of securities in total assets)

Stocks Flows
1995 27.8
1996 29.9 46.4
1997 325 46.1
1998 34.7 68.1

* At end-June.
Source: BIS, International Banking Statistics.

212 The 1998 financial crisis

Beginning in the summer of 1997, the international financial markets were hit by successive waves of
turbulence. In August 1998, what had appeared to be aregional crisis worsened and spread, becoming

a global crisis that hit economies — principally exporters of raw materials — with characteristics and
problems that were very different from those of the Asian countries. The Russian crisis, with the debt
moratorium, had a sharp impact on other emerging economies through contagion effects, linked to
fears of additional moratoriums on foreign debt servicing.

The sudden and violent fluctuations in the prices of financial assets (exchange rates, bond and share
prices in emerging economies and industrial countries) recorded in the period signalled massive
movements of international bank and non-bank capital that had few precedents in terms of the
volumes traded, the range of financial instruments used and the countries involved.

®  Thistrend has aready been observed for a considerable period of time in domestic banking in many industrial nations,

but it is a relatively recent phenomenon in international banking and it could have negative side effects, such as: (i) an
increase in the instability of financial markets, since the stabilising role played by banks, whose “customer relations”
make them less inclined to follow behaviour dictated by panic, will have diminished importance; (ii) a reduction in the
effectiveness of monetary policy, owing to the weakening of the traditional channels through which it operates.
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During the first phase of the crisis, capital flowed out of the crisis-stricken Asian economies towards
the industrial countries (the three largest benefited in virtually equal measure), but also towards Latin
America and eastern Europe. One indication of this was the sharp rise in stock and bond prices in the
OECD countries, in the presence of broadly stable exchange rates.

With the intensification and the spread of the crisis in August 1998, financial asset prices reflected a
generalised outflow of capital from the emerging economies, this time including Latin America and
eastern Europe, as well as the industrial countries that export raw materials (Norway, Australia, etc.),
towards the industrial countries, with borrowers with the highest credit standing benefiting most (flight
to quality). In this second phase of the crisis, the relative stability of exchange rates among the three
large industrialised areas (the slight depreciation of the dollar mainly reflected changing expectations
for US monetary policy) suggest that the capital flows were divided fairly equally between them.

It is widely believed that the closing-out of international arbitrage positions that were taken in the
preceding three-year period played an important role in the 1998 financia crisis. After international
investors (typically hedge funds, see Eichengreen and Mathieson (1998)) made large profits by raising
funds in yen and reinvesting in emerging markets between 1995 and 1997, the sudden unwinding of
these positions in 1998 appeared to have contributed to the amplification and propagation of the crisis
(see BIS (1999); IMF (1998)). There is ample empirical evidence on this phenomenon, athough
precise estimates of the volumes of funds involved are not available. Thisis partly because investors
could borrow yen not only on the spot market (e.g. on the interbank market, for which data are
available; see next section), but aso with forward instruments and derivatives (for example, forward
exchange rates, futures, swaps and options), for which equally compl ete data sets are not available (see
Garber (1998)).

Below, this hypothesis will be tested utilising data on bank capital flows, paying particular attention to

the role of Japanese and offshore centre banks (which are respectively the principal “creators” and
“reallocators” of international liquidity) and to non-bank agents located in offshore centres, which
presumably include some hedge funds and other non-bank financial intermediaries.

2.2 Bank capital flows between large areas

BIS statistics on international banking activity make it possible to track the movements of bank capital
between the main geographical areas in recent years. It is important to note that the data on bank assets
and liabilities are available with greater detail only for the 24 reporting countries. For the rest of the
world, especially the emerging economies, information is only available to the extent that these
countries have relations with banks in the reporting countries; hence data on bank relations between
emerging economies are not included (for example, there are no data on the large movements of bank
capital which reportedly took place between banks in Korea and Thailand at the beginning of the
Asian crisis).

Charts 2 and 3 offer an overview of gross capital flows (adjusted by the BIS for exchange rate
changes) initiated by banks located in a number of countries and geographical areas. The arrows
indicate the direction of flows, i.e. of changes in gross assets of a country or an area with respect to the
counterpart (in the case of interbank flows the arrows can also be read, in the opposite direction, as
changes in liabilities). Where appropriate, the figures inside the squares show capital flows within the
economic area considered (for example, between OECD countries or between offshore countries). By
construction, if one added up all flows reported in Charts 2 and 3 (between areas and intra-area), one
would obtain the totals given in Chart 1. The periods considered correspond to the three above
mentioned cycles: 1991-94; 1995-97 and 1998. The last is divided into two sub-periods (first half and
third quarter), owing to the different nature of the two phases of the crisis.



Chart 2a
Flows of interbank loans (adjusted for exchange rate changes)
(changes in gross assets and, in brackets, net assets; billions of dollars)
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Flows of bank loansto non-bank sector

Chart 3a

(changes in gross assets adjusted for exchange rate changes; billions of dollars)
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The top part of the charts refers to the reporting area only, indicating movements between reporting
countries or areas (whose amount is given by the figures next to the arrows) and within reporting areas
(figuresinside the squares):

e Japan;

» other reporting industrial countries (henceforth “other OECD”): the United States, Canada, EU
members (excluding Portugal and Greece), Switzerland and Norway;

» offshore centres: Hong Kong, Singapore, the Cayman Islands, the Bahamas and other minor
centres.

The lower part of the charts describes the relations between the reporting area and a group of non-
reporting countries labelled as “emerging economies”: these include all Asia (excluding Japan, Hong
Kong and Singapore), Latin America and central and eastern Europe.

221 I nterbank capital movements

With reference to interbank flows (see Charts 2a and 2b), in the years 1991 to 1994 inside the
reporting area there was a generalised withdrawal of funds between the three areas considered (close
to $400 billion), in part owing to the retrenchment of cross-border activity by the banks operating in
Japan. The latter reduced their gross lending to the rest of the OECD area by nearly $100 billion and
their gross borrowing by around $180 billion, and reduced their liabilities to offshore centres by more
than $100 billion. Reflecting the excess of saving over domestic investment, in the same period net
capital outflows from Japan amounted to around $170 billion (i.e. resident banks’ net external creditor
position increased by this amount). As to capital movements with countries outside the reporting area,
i.e. with banks in the emerging economies, there was a substantial flow of funds towards the latter
($75 billion) effected almost entirely by the offshore centres. At the global level, during the period in
guestion banks in the offshore centres acted as international “reallocators” of funds; they were net
borrowers from Japan in the order of $90 billion and net lenders of a virtually identical amount to the
OECD area ($27 billion) and the emerging economies ($63 billion).

In the three years 1995-97, characterised by strong growth in international banking activity, inside the
reporting area more than $400 billion of gross loans were granted across the three blocs. Japanese
banks granted new gross loans in large amounts to the rest of the OECD area ($105 billion) and to
offshore centres ($55 billiod); the net capital outflow from Japan was also large ($137 billion),
although slightly lower than that recorded in the previous period. Within the reporting area a
reallocative function was performed by the banks of the OECD area, which effected net funding in
Japan ($50 billion) and net lending to the offshore centres ($65 billion). This development, in some
respects surprising, seems to imply an assumption of risk by OECD area banks resulting from a
maturity and/or currency transformation in intermediation between the other twa areas.

As to business with countries outside the reporting area, in 1995-97 the reporting countries (mainly
the OECD countries and the offshore centres, in nearly equal measure) transferred some $150 billion
to banks in emerging economies. Combining the information on cross-border activity inside and
outside the area, at the global level it was again the banks in offshore centres that reallocated interbank
funds with net fund-raising of around $150 billion from “other OECD” countries and Japan, and net
lending of $63 billion to the emerging economies. It is worth noting that in terms of net flows, at a
global interbank level, offshore centres were net borrowers for almost $90 billion: as will be seen
below, part of this net funding was probably used to finance non-bank customers.

* 1t should be borne in mind that these figures refer to the residence of the intermediaries, regardless of the nationality of

the parent bank. As is detailed below, some of the interbank movements from Japan to offshore centres were actually
transactions between parent banks and branches operating abroad.

The BIS statistics are consistent with the hypothesis that in 1995-97 the banks of “other OECD” countries performed
currency transformation: around 70% of the funds they raised from banks in Japan were in yen, while around 60% of the
loans they granted to banks in offshore centres were in their own national currencies.



In 1998 the outbreak of the Asian crisis and, from August, its spread to other emerging economies

caused a virtually across-the-board cutback in cross-border interbank gross lending in the first half of

the year, which was followed by a rebound of gross lending in the second half. In terms of net flows,

inside the reporting area both halves of the year witnessed large net outflows of capital from offshore

banks to the other two areas (totalling roughly $190 hillion); the repatriation of offshore capital to

Japan (more than $100 billion net in 1998) is consistent with the hypothesis of de-leveraging. Outside

the reporting area, Japan’s banks reduced their lending to banks in the emerging economies by more
than $50 billion.

222 Capital flowsto non-bank customers

BIS statistics also allow tracking of cross-border bank capital movements in respect of non-bank
counterparts (see Charts 3a and 3b), even though the definition of the non-bank sector is not uniform
across countries and in some cases may include financial intermediaries such as hedge funds.

Inside the reporting area, in the four years 1991-94 the contraction in interbank activity was not
accompanied by one in business with non-bank customers, which is traditionally more stable. Capital
flows to the non-bank sector were positive in sign, albeit for relatively small amounts (more than
$150 billion of gross loans were granted); exceptions were the large loans from offshore banks to
Japanese non-banks, totalling $87 billion, and from Japanese banks to North American and European
companies, amounting to $40 billion. Outside the area, there were substantial flows of nearly
$40 billion from reporting area banks to non-banks in the emerging economies, perhaps compensating
for the lower level of demand from the industrial countries during a period of cyclical weakness.
Globally, in the same four years offshore banks were the largest lenders to the non-bank sector (for a
total, net of redemptions, of more than $110 billion); since offshore banks’ net interbank fund-raising
was virtually nil (see the previous section), their net creditor position increased significantly.

In the period between 1995 and 1997 there was a generalised increase in international lending to non-
banks. Inside the reporting area capital flowed across the three areas concerned; the largest flows were
those from Japanese banks to non-bank borrowers in “other OECD” ($51 billion) and from banks in
“other OECD” to non-banks in offshore centres ($80 billion). Together with the inflow of capital from
banks in Japan ($25 billion), the latter brought the total inflow to the non-bank sector of the offshore
centres to more than $100 billion; considering the relatively modest GDP of those countries, it is
common opinion (see BIS (1999)) that part of this borrowing was carried out by hedge funds located
in those countries, where they are registered as non-banks. Outside the circuit of reporting countries,
there were movements of nearly $130 billion from reporting banks to firms in the emerging
economies; adding up these to the above mentioned interbank flows, total capital flows to the
emerging economies amounted to around $280 bfllidhis also worth emphasising that, globally,
lending by offshore banks to foreign non-banks totalled around $95 billion, which is roughly the net
borrowing by offshore centre banks in the interbank market (see above).

With the outbreak of the international financial crisis, in 1998 there was a slowdown in the flow of
bank credit to foreign firms, but not a generalised contraction in lending. In the first half of the year
there were positive flows both within the reporting area (e.g. between “other OECD” and offshore
centres) and in activity external to it (“other OECD” provided nearly $20 billion to the emerging
economies, diverting funds from Asia to Latin America). In the second half of 1998, with the spread of
the crisis, there were further positive flows of credit within the reporting area, while loans to the
emerging economies from all three reporting area blocs contracted by around $33 billion. It is worth
noting that in 1998 banks in the offshore centres drastically curtailed their lending to non-banks in
Japan by around $100 billion and in the emerging economies by around $34 billion.

®  In order to measure the total inflow of resources to emerging economies, in addition to banks one would need to consider

capital transferred by private investors, e.g. purchases of bonds and shares, and by public organisations.



223 Capital flows between parent banks and foreign branches
(international banking statistics by “nationality”): the case of Japanese banks

The data on international banking activity used above are based on the concept of residence of
intermediaries. The BIS also collects and elaborates statistics based on hatidlity, by
consolidating data collected in all reporting countries, and provides a breakdown by counterpart (with
three categories: branches of the same group, other banks and non-banks) and by currency of
denomination.

Chart 4
External assets of reporting banks (with all sectors) by residence
(per centage shar e of total)
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Source: BIS, International Banking Statistics. End-period data (1998: June).

Chart5
Exter nal assets of reporting banks (with all sectors) by nationality
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The statistics based on nationality provide important additional information with respect to those

based on residence particularly for countries where there is a large presence of foreign intermediaries

(e.g. the United Kingdom) or, conversely, whose banks have a large presence abroad (e.g. Japan). In

the latter case, the quantification of intragroup funds transfers yields indications about the strategy

pursued by a given banking system. This section takes a closer look at the behaviour of the Japanese

banking system in the past few years, first considering Japanese banks’ market shares and then
examining their intragroup capital flows in the world.

Charts 4 and 5 show the gross external assets of the banks of each of the six leading industrial
countries as a percentage of the total for all reporting countries (the sum of the six shares is therefore
less than 100). While the market share of banks resident in Japan decreased from 14% to 12% between
1992 and 1998, mainly to the benefit of the United Kingdom and Germany, the market share of banks
of Japanese nationality (i.e. including branches abroad) fell much more markedly, from 28% to around
18%, primarily to the benefit of German banks, whose market share grew from 11% to 18% and is
now nearly equal to that of Japanese institutions. This redistribution of market shares, which gained
pace in 1997 and 1998, is attributable to the crisis that has been plaguing the oversized and
undercapitalised Japanese banking system since the start of the 1990s and to the policies of expansion
and globalisation pursued in recent years by European and, above all, German banks (see BIS (1998)).

Charts 6a and 6b show the capital movements (changes in gross assets) effected by Japanese banks il
the three periods examined earlier, broken down by countérpart.

In the four years from 1991 to 1994 the significant contraction in the balance sheets of banks resident
in Japan was paralleled by one in those of banks of Japanese nationality engaged in cross-border
business. The latter's repayments of liabilities were mainly to other banks ($455 billion), whereas the
reduction in their assets involved both claims on other branches of the group and claims on other
banks ($227 billion and $354 billion respectively); activity with non-bank customers kept growing,
with banks of Japanese nationality granting $140 billion of fresh funds.

The striking feature of the period 1995-97 is represented by the sharp reduction of lending by
Japanese banks to non-bank borrowers by $207 billion; in comparison, in the same period transactions
carried out by banki®cated in Japan with non-bank agents were much smaller in size (see Chart 3a).
This fact is consistent with the anecdotal evidence according to which a division of labour exists
between Japanese parent banks and foreign branches, with the former specialising in supplying funds
to the latter (which are typically located in offshore centres) rather than directly to non-bank
customers, and the foreign branches in disbursing loans to non-resident non-banks (typically located in
Japan), with a sort of “rechannelling” of funds from banks located in Japan to their foreign branches
and then back to Japanese firms.

A sharp contraction in activity in the first half of 1998 was followed by a relative stabilisation in the
second half. The shrinking of balance sheets in the first half was not unlike that recorded at the start of
the decade, i.e. Japanese banks sharply reduced both liabilities and assets principally in respect of
banks (more heavily outside the group than vis-a-vis same-group branches); non-bank counterparts
were spared this downsizing, with lending and borrowing increasing by around $20 and $90 billion,
respectively. In the second half of 1998 the changes were smaller, and Japanese banks raised
significantly their lending and borrowing with related offices while reducing or limiting it vis-a-vis
other banks and non-banks.

" These data cannot be compared with those examined in the previous section (Charts 2 and 3) because they are based on

the concept of bank nationality, not of bank location.
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Chart 6a
L ending by Japanese banks to non-residents
(exchange rate adjusted changes in gross stocks; billions of dollars)

1991-94 1995-97
Assets
Japanese Japanese
/ banks \ / banks \
—-227.1 -353.6 139.7 176.1 -35.2 —206.6
Oown Other Oown Other
branches banks Non-banks branches banks Non-banks
Liabilities
Japanese Japanese
banks banks
—234.3 —455.1 225.0 —30.€ —314.2 39.8
Own Other Own Other
branches banks Non-banks branches banks Non-banks
Chart 6b

Lending by Japanese banksto non-residents

(exchange rate adjusted changes in gross stocks; billions of dollars)

1998H1 1998H2
Assets
Japanese Japanese
/ banks \ / banks \
-122.4 -200.5 211 57.3 —27.4 -56.5
Own Other Oown Other
branches banks Non-banks branches banks Non-banks
Liabilities
Japanese Japanese
banks banks
—-91.8 —237.2 91.7 44.5 —75.8 12.0
Oown Other Oown Other
branches banks Non-banks branches banks Non-banks
Source: BIS.
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3. The deter minants of international liquidity

3.1 Introduction

The literature analysing the development of international liquidity is extremely limited, particularly

with regard to analysis of the geographical breakdown of cross-border flows. The most interesting
contribution is that of Alworth and Andresen (1992), who examine the dynamics of cross-border

deposits in the 1980s in connection with competition between financial centres. A first part of that

study focuses on the development over time of cross-border deposits, classified according to the
traditional criteria of residence of the bank and residence of the deposit holder. The data used in that

work are supplemented in the present study with more recent statistics and shown in Tables 2 and 3.

Table 2 shows the share held by each country’s banking system in “hosting” cross-border deposits. As
in the preceding years, the United Kingdom is the leading financial centre, with cross-border deposits
at the end of September 1998 totalling around $2,500 billion, equal to 21% of the total stock of
deposits held with banks located in the reporting area. Shares approaching that of the United Kingdom
were held by the reporting offshore centres considered together (the Bahamas, Bahrain, the Cayman
Islands, Hong Kong, the Netherlands Antilles and Singapore). Over the 15 years considered, the share
of deposits held with banks located in Germany rose from 2.7% to 9.7% and that held with banks
resident in France from 5.7% to 7.1%, while that with banks in the United States diminished slightly
from 12.9% to 10.8%. The end-of-period share held with banks located in Japan fell sharply from
12.5% to 6.0% from the peak recorded at the end of the 1980s.

Table 2
Cross-border deposits held with banks of individual reporting countries
as a share of area’s total (billions of dollars and percentages)

End-December 1983 End-December 1990 End-December 1996 End-September 1998
Totd Non- % Totd Non- % Totd Non- % Totd Non- %

banks share banks share banks share banks share
() (OGN ©UOIN©O) (5)(6) (V) QUC)
AT 25.9 1.4 12 673 124 1.0 897 111 11 1044 109 11
BE 72.6 8.5 34 2173 364 34 2664 709 33 2786 823 2.9
LX 791 120 37 2712 1077 42 3836 1631 47 3875 1502 4.1
DK 5.1 0.4 02 438 25 06 388 77 05 2786 9.9 3.0
SF 7.1 0.3 03 428 2.8 06 162 0.7 02 147 0.7 0.2
FR 1387  15.1 65 4821 469 75 6170 563 76 7120 617 7.6
DE 574 140 27 2248 528 35 5706 1708 70 8366 2196 8.9
IE 5.0 25 02 178 5.6 03 642 183 0.8 1283 388 1.4
IT 456 1.9 21 1429 114 22 2477 158 31 2658 392 2.8
NL 555 121 26 1480 427 23 2179 555 27 3316 608 35
NO 6.2 25 03 208 1.8 03 179 2.3 02 262 2.6 0.3
ES 185 8.4 09 640 267 1.0 1280 434 16 1892 521 2.0
SE 14.0 13 06 906 121 14 567 7.8 07 84 152 0.9
CH 1175  90.0 55 3127 217.0 49 4040 2426 49 5092 2613 5.4
UK 5153 1505 242 12013 3274 187 15558 3694 192 1,9845 5006 @ 21.1
CA 622 251 29 810 359 13 988 367 12 1200 365 1.3
JP 106.6 2.3 50 9585 133 149 6958 176 86 6299 290 6.7
us 2946 535 139 6537 807 102 8709 1022 108 10369 1378 110
Off- 4941 1611 233 1,3685 3338 213 17601 4462 217 16914 5040 180
shore
Total 21210 5629 1000 6,409.1 1,369.9 1000 81001 1,8383 1000 09,3906 1,506.0 100.0
(2 @ (6) (8)
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Table3
Areaof origin of deposits held by non-bankswith bankslocated in reporting area
(billions of dallars; figuresfor banks plus non-banksin brackets)

Areaof origin of End-December End-December End-December End-September
deposit 1983 1990 1996 1998
Reporting area 371.3 1,247.8 1,377.9 1,664.9
(6,296.7) (7,266.9)
Non-reporting 12.8 49.0 64.7 66.9
industrial countries (187.7) (202.6)
Offshore centres - - 285.0 378.0
(1,127.4) (1,319.7)
of which:
Cayman Islands - - 66.9 127.8
(321.4) (405.9)
Singapore - - 13.6 16.6
(177.8) (221.6)
Eastern Europe 0.6 19 8.7 11.8
(48.8) (49.1)
Asia 17.4 44.1 81.4 107.3
(257.2) (287.4)
Latin America 37.3 85.2 110.1 118.8
(228.2) (238.3)
of which:
Argentina 6.1 17.0 16.4 16.8
(26.6) (35.3)
Brazil 7.0 175 16.2 17.7
(71.4) (59.5)
Mexico 115 19.5 21.1 24.7
(37.8) (47.4)

Table 3 shows the geographical origin of cross-border deposits held by non-banks with banks located
in the reporting area (i.e. based on the residence of the depositor). It can be seen that most of the
deposits originate from agents located within the reporting area: roughly three quarters of the total in
the case of both bank and non-bank depositors. The other main areas of origin of the funds are the
offshore centres among which the Cayman Islands accounts for around one third and Latin America.
Reflecting this characteristic of the geographical distribution of cross-border deposits, in the
econometric section more attention is devoted to analysing total deposits, which are largely held in the
industrial countries, rather than to their distribution by geographical area (eastern Europe, offshore
centres, Latin America).

32 Theresults of Alworth and Andresen

Alworth and Andresen (1992) identify a humber of determinants of the behaviour of cross-border

deposits. The reasons for depositing funds abroad include financing trade flows, investing in foreign

financial assets and diversifying the default risk of one’s domestic banking system. Obviously, the
amount of deposits held (like the size of trade flows between two countries) should be strictly
dependent on the wealth of the two countries, as approximated by GDP. Alongside these main factors,
the authors also consider other characteristics of the country where funds are deposited, such as the
reserve requirement, the existence of regulatory constraints on interest rate movements, the efficiency
of the financial market and the financial and political riskiness of the country.

The econometric investigation conducted by the authors analyses a cross section of deposits classified
according to the residence of the deposit holder. The dependent variable is the logarithm of deposits
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(expressed in billions of dollars) held by non-bank residents in country i with banks located in country
j. The explanatory variables are:

» theoutput of the two countries (i, j), whose coefficients should be positive (GDP);

o the level of bilateral trade between the two countries (BITR), whose sign is expected to be
positive;

» the ratio of stock market capitaisation to output (CAP/GDP), whose sign is expected to be
positive;

» stock market turnover (TURN), whose sign is expected to be positive;

» the differential between the reserve ratio in the two countries (RR1-RR2), whose sign is expected
to be negative;

» the level of taxation (WT);
» the level of banking secrecy (BSECR);
» the rating of the financial centre in which the deposits are held (RAT);

» the degree of specialisation of the financial centres, i.e. the fact that some are mainly involved in
fund-raising, others in lending, as measured by the ratio between deposits held in the country by
non-banks and those held by banks (RATC).

The equations were estimated on the basis of end-year data for 1983, 1986 and 1990. A summary of
the results is given in Table 4.

Table 4

Summary of results

1983 1986 1990
Specidlisation (RATC) -3.1057 —3.5429 —3.4216
Trade (BITR) 1.1278 1.2078 0.4438
GDP1 0.0024* 0.0047 0.0076
CAP/GDP2 0.0019* 0.0066 0.0072
RATING (RAT) 0.0048* 0.0023* 0.0050*
Reserves requirement, country 0.0133* -0.0110* —-0.0931
(RR1)
Reserves requirement, country —0.0916* —0.0545* —0.0907
(RR2)
Secrecy (BSECR) 0.4793 1.5869 0.9071
R 0.4194 0.5075 0.5546

* Not significant at the 5% level.

The R-squared of the regressions, which range between 42% for 1983 and 55% for 1990, are fairly

high, especialy considering the fact that the set of countries included in the study is heterogeneous

(deposits held by non-bank residents of 17 countries with banks from 23 reporting countries). All of

the main variables have the expected sign: domestic output is positively correlated with deposits, as

are the ratio between market capitalisation in the bank’s country of residence and the GDP of the
deposit holder's country of residence and the size of bilateral trade flows. The other variables also
have the expected sign: the level of banking secrecy has a positive sign and the RATC variable (ratio
of non-bank deposits to interbank deposits) is negative, and can be interpreted as a scale variable, such
that financial centres where interbank loans predominate attract more deposits from non-bank non-
residents.
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33 New econometric evidence

The econometric analysis conducted in this paper differs from the Alworth-Andresen study in that it
examines a panel of data rather than a cross section. In addition, the range of cross-border deposits
considered is broader in that it includes four categories of deposits: equations were estimated (over the
period between the first quarter of 1985 and the second quarter of 1998) not only for cross-border
deposits defined according to the residence of the holder (e.g. deposits held abroad by bank and non-
bank residents of the United States) but a so for deposits defined according to the location of the issuer
or “host” (e.g. deposits held with US-located banks by both banks and non-banks located abroad).

The time profile of the four variables being estimated is shown in Chart 7. As noted in our discussion

of Table 2, the United Kingdom is still the world’s leading financial centre in terms of cross-border
deposits held with its banking system: at the end of the second quarter of 1998, British banks held
about $1.5 trillion in deposits by non-resident banks and non-banks. US banks held about $900 billion
and Japanese banks $600 billion, sharply down from their peak of nearly $900 billion at the end of the
1980s. As regards the classification of depdsjtsesidence of the holder, British banks held about

$1.1 trillion abroad, compared with $600 billion by US and Japanese banks. Among non-bank deposit
holders, US depositors held the largest amount of funds abroad, about $420 billion, compared with
$200 billion by non-bank residents of Germany and $150 billion in the United Kingdom. The rates of
growth of the above aggregates were very high, especially in the United Kingdom, the United States
and Japan: over the period, deposits held by bank and non-bank non-residents with resident banks
grew by 120% and 180%, respectively, in the United States, 270% and 700% in the United Kingdom
and about 670% and 700% in Japan.

Chart7
Cross-border deposits classified by location of bank and residence of deposit holder

billions of dollars billions of dollars
1600 600

T T
Japan

United States Germany United Kingdom France ltaly

1400 +
+ 500

1200 +

+ 400
1000 +

800 + + 300

600 +
+ 200

400 ¥

A s 100

L

!

851 98.2 85.1 982 85.1 982
— — — —deposit of non-resident banks held withresident banks

deposits of resident banks held inthereporting area

deposit of non-resident non-banks held with resident banks (right-hend s cale)

= m  mdeposits of resident non-banks held inthereporting area (right-hand scale)

200 4

0

Charts 8a—d show the logarithms of cross-border deposits held by non-banks with banks in each of the
G6 countries in relation to a selection of key variables: domestic and foreign GDP; short- and long-
term interest rate differentials; the volume of bilateral trade; the stock of securities issued by the
country’s private and public sectors; the ratio of stock market capitalisation to output; and stock
market turnover in the country in which the bank is located. In Charts 9a—d, the exercise is repeated
for interbank deposits held by non-resident banks with banks in the G6 countries.

Deposits with banks in the G6 countries grew more rapidly than both domestic and foreign GDP in the
United States (Chart 8a); in the other five countries the rates of growth in deposits and output do not
differ excessively, especially in the most recent period. Interbank deposits by non-residents in the G6
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Cross-border deposits in relation to a selection of key variables (cont.)
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Chart 8d
Cross-border deposits in relation to a selection of key variables (cont.)
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countries show much faster growth than GDP from the end of the 1980s, when the globalisation of
markets began to accelerate (Chart 9a). Only Japan, where deposits grew very rapidly during the
1980s, recorded a sharp reversal of trend after the speculative bubble burst.

The link between the variables that measure the “financialisation” of the economy and the growth of
deposits is especially evident in Charts 8c and 9c, where they are shown together with the logarithm of
private and public sector securities, the ratio of market capitalisation to GDP and stock market trading
volume. All these variables display high rates of growth during the 1990s, and those for stock market
capitalisation are even higher than those recorded by deposits, which contributes to explaining their

rapid expansion.
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Interbank deposits in relation to a selection of key variables (cont.)
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Interbank deposits in relation to a selection of key variables (cont.)
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If the regressions should confirm that cross-border deposits are more closely linked to financia
variables than to macroeconomic determinants, we would be able to argue for a financial view of the

growth of deposits. This position also finds support in a branch of the literature that in the last 10 years

has focused on the so-called microstructure of financial markets and on the development of derivatives
markets. The results obtained by this literature are based on direct observation of the foreign exchange

market, the broadest and most active in the world. Trading volumes on this market are enormous
because individual participants carry out repeated transactions to achieve a desired level of risk for

their portfolio, selling foreign exchange forward for each asset position and buying foreign exchange
forward for each liability position. Such behaviour sharply amplifies the original transaction volume,
consistently with so-called “hot potato” models of risk sharing. According to such models, banks
expand their original asset and liability positions with final investors on their balance sheets with
positions taken with other intermediaries to achieve the desired risk-return combination for their
portfolio.

Tables 5-7 show the results of the regressions performed on the deposits of banks and non-banks
classified by residence of the bank and residence of the deposit holder. The estimates are in cross-
section form for three periods: 1986Q2, 1990Q2 and 1998Q2. The equations were subsequently

reestimated in time series form for the individual countries of the G6 and in panel form for the G6 as a

whole; in all these cases, the sample period goes from the first quarter of 1985 to the second quarter of
1998.

Table 5
Cross-section estimate at 1986Q2

Explanatory variables Non-bank sector  Banking sector  Non-bank sector ~ Banking sector

depositsheld by  depositsheld by  depositsheld by  deposits held by

G6 G6 G6 inreporting  G6 in reporting
area area

Domestic GDP 0.360* 1.620 0.377 0.480*
Foreign GDP —0.496* -1.660 0.840 4.320
Inflation difference —0.026* —-0.025 0.0024* 0.013
Short-term rate difference 0.014 0.037 —0.0054** —0.042*
Long-term rate difference 0.012* -0.0073 -0.0112* 0.0122*
Trade with G5 1.050 1.050 0.089 0.0856*
World trade 0.180* 0.976 0.370 -1.090
Trade with world -3.400 -4.150 -1.630 -6.970
G5 trade 1.580 0.130* —0.086* 7.320
Capitalisation/domestic GDP 0.077 0.078 -0.018* -0.134
Capitalisation/foreign GDP -0.115 —0.103** 0.144 —-0.293
Stock market volatility difference 0.006* —-0.025* 0.053 —0.052**
Exchange rate volatility differenc: 0.092 0.011 0.042** 0.017
Stock of private securities 0.565 0.811 0.029* -0.019
Stock of public securities 1.080 0.813 —0.207** 0.611**
Trading volume in stock market 0.022 0.061 -0.047* —0.559
Interbank/bank deposits in G6 0.010 -0.012 0* —-0.010*
Interbank/bank deposits in area 0.108 0.093 0.223 0.101
R? 0.95 0.94 0.83 0.55
DW 0.37 0.45 0.57 1.70

* Not significant at the 5% level. ** Not significant at the 10% level.

The explanatory variables are;
» the GDP of country i;
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» the GDP of the group of countries excluding i;

» theinflation differential between country i and the group of countries excluding i;

» the short-term interest rate differential between country i and the group of countries excluding i;
» thelong-terminterest rate differential between country i and the group of countries excluding i;
e the sum of exports and imports of country i with the group of countries excluding i;

e the sum of world exports and imports;

» the sum of exports and imports of the group of countriesexcludingi;

» theratio of stock market capitalisation to the GDP of country i;

» theratio of stock market capitalisation to the GDP of the group of countries excluding i;

» the differential between the volatility of the stock market of country i and that of the group of
countries excluding i;

» the differentia between the volatility of the nominal effective exchange rate of country i and that
of the nominal effective exchange rates of the group of countries excluding i;

» the stock of private sector securitiesin country i;
» the stock of public sector securitiesin country i;

e stock market trading volume in country i.

Table 6
Cross-section estimate at 1990Q2
Explanatory variables Non-bank sector Banking sector Non-bank sector  Banking sector
depositsheldby  depositsheld  depositsheld by  deposits held by
G6 by G6 G6inreporting  G6 inreporting
area area
Domestic GDP 1.210 0.415 —-0.196* 0.044*
Foreign GDP —-1.030 —-0.383* 5.940 1.360
Inflation difference -0.021 —0.0011* 0.026 0.032*
Short-term rate difference 0.028 0.0083** —-0.015 —0.036*
Long-term rate difference 0.010* 0.026 0.033* -0.016
Trade with G5 0.614 0.699 —-0.870* 0.970
World trade 0.724 0.171* —-1.400 0.130*
Trade with world —2.110** -2.090 —3.150* -1.940
G5 trade —0.614* 0.907* 5.850 0.350*
Capitalisation/domestic GDP 0.097 0.090 —-0.137 -0.021*
Capitalisation/foreign GDP -0.075* -0.170 0.441 0.282
Stock market volatility difference —0.0049* 0.0230** —-0.021* 0.047
Exchange rate volatility differenci 0.0166 0.014 0.028 0.0035*
Stock of private securities 0.834 0.595 —0.058 0.029*
Stock of public securities 0.882 1.000 0.444 -0.100*
Trading volume in stock market —0.050* -0.017* -0.604 —0.086**
Interbank/bank deposits in G6 -0.011 0.011 0.0024* 0.00033*
Interbank/bank deposits in area 0.075 0.071 0.062* 0.238
R? 0.93 0.94 0.56 0.83
DW 0.39 0.31 1.71 0.57

* Not significant at the 5% level. ** Not significant at the 10% level.
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Table7
Cross-section estimate at 1998Q2

Explanatory variables Non-bank sector  Banking sector  Non-bank sector  Banking sector
depositsheld by  depositsheld by  depositsheld by  deposits held by
G6 G6 G6 inreporting  G6 in reporting
area area
Domestic GDP 1.180 0.189* 1.400 -0.478
Foreign GDP —1.540 —0.505* 6.230 1.430
Inflation difference —0.032 -0.029 0.061 -0.011
Short-term rate difference 0.030 0.021 —-0.018* 0.0072
Long-term rate difference -0.019 0.026 0.0002* -0.024
Trade with G5 0.379* 0.416* —2.210 0.919
World trade 0.949 0.529 -1.360 0.102*
Trade with world —0.866* —0.854* —1.080* -1.510
G5 trade —1.230* —0.198* 6.700 0.257*
Capitalisation/domestic GDP 0.145 0.099 —0.022* -0.026*
Capitalisation/foreign GDP 0.052* 0.245 -1.110 0.733
Stock market volatility difference 0* 0.026** 0.042** 0.038
Exchange rate volatility differenci 0.013 0.015 0.0196 —0.0029*
Stock of private securities 1.190 0.824 -0.651 0.161
Stock of public securities 0.535 0.867 —0.184* -0.016*
Trading volume in stock market -0.271 -0.249 -0.277* -0.240
Interbank/bank deposits in G6 -0.012 0.012 0.0009* 0.0015
Interbank/bank deposits in area 0.061 0.056 0.102 0.234
R? 0.92 0.95 0.64 0.85
DW 0.40 0.42 1.68 0.65

* Not significant at the 5% level. ** Not significant at the 10% level.

Tables 8 and 9 give the results of the regressions performed on the time series of cross-border deposits
classified by the residence of the bank and the residence of the deposit holder, respectively. The upper
part of each table reports the results of the time series estimates by country, whereas the lower part
shows the results of the panel estimates.

As regards the estimates for the individual countries, cross-border deposits held by foreign non-banks
with resident banks in the country concerned (Table 8) are directly linked to the GDP of the country in
which the bank is located in all cases except Italy; elasticities vary between 1.63 in France and 3.65 in
the United States, while the coefficient is not significant in Italy. Foreign GDP, which was expected to
have a positive sign, is negative in the United States, Germany and France and not significant in the
other three. Short-term interest rate differentials were expected to be positive, as a higher short-term
rate in country i than in country j should attract funds to country i. However, the hypothesis was
confirmed only in the case of the United States and the United Kingdom, while the estimated
coefficient is negative in Italy and zero in the remaining three cases.

By contrast, the coefficients of long-term rate differentials should be negative under the hypothesis
that they are a proxy for expected inflation rate differentials (i.e. for a given expected real rate in the
two countries). The hypothesis is confirmed for the United States and France, while there is no
significant relationship in Japan, Germany or Italy. The relation is significant but positive in the
United Kingdom.

The current inflation differential is significant and negative, as expected, in two of the six cases
(United States and France). In the other countriesit is not significant.
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Table8
Cross-border deposits held by non-residents with banksin the country concer ned

Equationsin levels (quarterly data) Period 1985Q1-1998Q2

Dependent Deposits by R? Durbin Log Log Inflation Short-termrate Long-term rate Trade with G5 World trade Trade with

variable non-banks Watson (domestic GDP) (foreign GDP) diff. diff. diff. world
United States 0.961 1.72 3.65 —-1.56 —-0.026 0.0347 —0.0229 1.715 1.106 -2.24
Japan 0.92 1.63 1.67 -1.74 0.023 0.0096 0.045 0.08 -1 4.46
Germany 0.993 1.38 3.01 -5.11 0.0168 -0.047 —0.0303 -1.82 0.53 1.35
United Kingdom 0.983 212 1.75 —-0.06 —0.0077  0.0226 0.025 0.503 0.24 —-0.073
France 0.987 1.67 1.63 -3.97 -0.114 0.017 —-0.073 —0.187 0.525 1.86
Italy 0.958 1.43 -3.14 -4.15 -0.029 -0.048 0.018 1.6 -1.8 -1.218

Dependent  Deposits by

variable banks
N United States 0.99 1.72 2.38 1.07 0.005 0.018 0.02 0.2 0.09 1.05

Japan 0.953 1.71 2.08 -5.63 -0.03 -0.0027 0.0399 2.66 5.63 -6.81
Germany 0.993 1.72 0.797 -4.57 0.014 0.0173 0.033 -0.61 0.741 0.744
United Kingdom 0.989 1.82 0.223 1.407 0.025 0 0.012 0.264 -0.382 0.452
France 0.996 2.15 0.043 —0.989 -0.057 —0.039 —-0.037 0.161 -0.905 1.497
Italy 0.947 1.22 -0.44 0.111 -0.079 0.0609 0.022 -0.233 -1.14 2.73
Deposits by
non-banks

PANEL OLS POOLED (*) 0.9 0.481 1.92 -1.51 -0.007 0.0117 -0.028 -0.703 0.554 0.929
Deposits by
banks

PANEL OLS POOLED (*) 0.908 0.228 -0.7 0.159 —0.0067 0.0113 0.0109 1.575 -0.174 —-3.505
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Equationsin levels (quarterly data)

Table 8 (cont.)

Period 1985Q1-1998Q2

Dependent Deposits by G5trade Capitalisation/ Stock exchange Exchangerate Log (private Log (public Log(trading Dummy Dummy Dummy Dummy

variable non-banks GDP volatility diff. volatility diff. securities) securities)  volume) Q1 Q2 Q3 Q4
United States -1.59 0.03 —0.002 —0.0088 0.42 0.015 0.044 —-4.303 -4.292 -4.272 -4.293
Japan 0.03 0.38 0.0397 —-0.0164 0.32 0.33 -0.64 0.0001 -0.013 -0.074 -0.089
Germany 1.67 0.11 0.067 —0.001 131 0.414 0.132 0.0129 -0.011 -0.0319 -0.0054
United Kingdom  -1.62 0.06 —-0.029 0.00556  -0.02 0.112 0.193 0.198 0.197 0.188 0.192
France -2 0.08 -0.025 —0.026 3.35 —0.905 —0.092 —-0.046 -0.056 -0.062 -0.067
Italy 4.43 0.35 0.056 0.017 157 2.868 —0.028 0.079 0.037 0.184 0.022

Dependent  Deposits by

variable banks
United States -1.5 0.05 —0.006 0.003 —-0.04 —-0.112 —0.028 -3.844 -3.836 -3.827 -3.808
Japan -6.64 -0.29 -0.075 0.007 212 -1.24 0.67 —-0.08 0.19 0.06 0.044
Germany 2.08 0.09 0.035 —0.022 0.53 1.14 0.12 0.131  0.092 0.163  0.047
United Kingdom 0.047 0.12 —-0.0147 0.0022 -0.34 0.376 0.158 0.109 0.073 0.107 0.114
France 0.946 0.06 —-0.027 —0.0139 1.63 0.051 0.084 0.047 0.039 0.141  0.043
Italy —-0.926 0.13 0.054 0.0127 2.56 —-0.562 0.09 -0.179 -0.203 -0.209 -0.169
Deposits by
non-banks

PANEL OLS POOLED (¥) -0.511 0.4 0.0162 0.0063 0.858 0.556 —-0.138 0.0084 0.0054 -0.014 —0.0099
Deposits by
Banks

PANEL OLS POOLED (*) 1267 -0.029 0.0404 0.0171 0.956 0.871 0.209 —0.0048 -0.028 0.017 0.013

The coefficients in bold are significant at the 5% level; those initalics and bold are significant at the 10/15% level.




Table9
Cross-border deposits held by residentsin the country concer ned with non-resident banks

Equationsin levels (quarterly data) Period 1985Q1-1998Q2

Dependent Deposits by R? Durbin Log Log Inflation Short-termrate Long-term rate Trade with G5 World trade Trade with

variable non-banks Watson (domestic GDP) (foreign GDP) diff. diff. diff. World
United States 0.988 1.96 —0.233 —-0.175 —0.0016 -0.007 0.004 —0.0014 0411 0.016
Japan 0.953 1.14 0.831 -4.2 -0.005 -0.011 0.057 0.363 2.44 —0.453
Germany 0.989 1.53 1.08 —0.136 -0.026 0.031 0.042 1.54 —-0.381 -4.11
United Kingdom 0.979 135 0.263 -1.49 —0.007 0.00025 0.022 1.25 0.067 -3.11
France 0.967 1.48 2.75 -4.85 -0.029 0.0021 —-0.157 -2.28 -1.01 5.76
Italy 0.917 0.817 277 -2.67 0.002 -0.047 0.04 -2.92 —-0.419 7.31

Dependent  Deposits by banks

variable
5 United States 0.949 194 -0.211 0.009 0.0112 -0.0228 0.011 0.688 0.204 -0.564

Japan 0.963 1.77 1.514 -4.15 -0.019 -0.012 -0.0083 0.827 2.46 -2.57
Germany 0.937 16 0.917 1.42 -0.0127 -0.041 0.059 0.367 —0.666 -2.03
United Kingdom 0.953 1.61 -0.378 1.573 0.0241 -0.0167 —-0.006 —-0.0688 -0.799 1.09
France 0.746  1.98 -0.854 0.686 -0.101  0.046 0.125 3.32 3.1 -1.98
Italy 0.769 1.36 0.473 -1.77 0.0008 -0.0166 -0.017 1.32 1.65 -2.43
Deposits by
non-banks

PANEL OLS POOLED (*) 0.526 1.62 1.845 251 -0.0053 -0.017 0.025 -1.22 —-0.248 -1.25
Deposits by
banks

PANEL OLS POOLED (*) 0.665 0.624 0.645 0.178 0.0098 -0.01 —0.036 0.702 —-0.106 —-0.938
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Table 9 (cont.)

Equationsin levels (quarterly data) Period 1985Q1-1998Q2

Dependent Deposits by G5trade Capitalisation/ Stock exchange Exchangerate Log (private Log (public Log(trading Dummy Dummy Dummy Dummy

variable non-banks GDP volatility diff. volatility diff. securities) securities)  volume) Q1 Q2 Q3 Q4
United States -0.215 0.0148 0.034 —0.0026 0.303 0.141 -0.028 -0.575 -0.578 -0.568 -0.591
Japan -1.73  0.083 0.042 0.0047 0.627 —0.336 0.164 -0.048 -0.113 -0.02 -0.119
Germany 1.02 —-0.022 0.047 0 0.489 0.546 —-0.183 0.0247 0.0372 0.0589 0.0316
United Kingdom 115 —0.032 —-0.072 0.0016 0.843 0.063 0.288 -0.022 -0.049 -0.014 -0.0474
France 2.09 —-0.104 —-0.018 —-0.013 2.16 -1.03 0.478 0.098 0.0825 0.236 0.076
Italy -0.461 -0.083 0.114 0.0083 2.04 -1.67 0.271 -0.125 -0.201 -0.155 -0.217

Dependent  Deposits by banks

variable
United States -0.438 0.028 -0.012 0.0169 0.077 0.435 -0.031 -1.67 -165 -1.64 -1.653
Japan -2.42  -0.027 -0.03 0.0028 1.298 —-0.342 0.177 -0.0074 -0.076 0.037 -0.0259
Germany 161 0.072 0.0683 -0.0023 0.334 —0.483 -0.166 -0.082 -0.06 -0.061 0.0203
United Kingdom 0.878 0.067 0.03 -0.002 -0.327 0.077 -0.015 0.034 0.023 0.047 0.042
France —8.65 0.167 0.069 0.014 -0.358 -0.231 —0.296 0.077 0.032 -0.087 0.0896
Italy 1.72 -0.01 -0.033 0.0014 -1.003 0.931 0.058 0.057 0.056 0.057 0.09
Deposits by
non-banks

PANEL OLSPOOLED (*) 3.17 -0.054 0.0072 0.0237 0.159 -0.089 -0.587 0.032 0.066 -0.092 0.0073
Deposits by
Banks

PANEL OLSPOOLED (*) 0.232 0.016 0.058 —-0.004 0.175 -0.211 -0.067 -0.012 -0.011 0.008 0.026

The coefficients in bold are significant at the 5% level; those initalics and bold are significant at the 10/15% level.




The four measures of trade adopted in the study — world trade (the sum of exports and imports
expressed in billions of dollars), trade between the country concerned and the remaining G5 countries,
trade between the reporting area and the country concerned, and trade between the rest of the world
and the country concerned — should be positively correlated with the behaviour of cross-border
deposits but turn out to be so in only six of the 24 cases.

As could be expected on the basis of Charts 8 and 9, the variables that measure the “financialisation”
of the six countries are more strongly correlated with deposits: the ratio of market capitalisation to
GDP is positive and significantly different from zero in all cases except for the United States. The
stock of private sector securities is significant except in Japan and the United Kingdom, while the
stock of public sector securities is significant only in Italy. The volatility differentials between the
domestic and foreign market and stock market trading volume are significant in only a few cases. The
seasonal dummies in the equations do not reveal any significant seasonality for any of the series
considered.

The same conclusions can be drawn from rifgressions by country performed on cross-border

deposits held by banks located in the G6. Output has a positive sign in three out of six cases (United
States, Japan and Germany), while it is not significant in the others. Foreign GDP is positive only for
the United States and the United Kingdom. The current inflation differential is negative only in Italy
and France, while the expected inflation differential, measured by the long-term interest rate
differential, is negative only in France. The short-term rate differential has the expected sign in the
United States and Italy, whereas trade has the expected sign in one sixth of the cases, as before.

The aggregate regression performed on the panel of the six countries for the period between the first
guarter of 1985 and the second of 1998 produces similar results to those obtained for the individual
countries.

Table 9 gives the estimates performed on cross-border deposits Hualokland non-bank residents

of the countries concerned with banks located abroad. In this case, the expected sign of some variables

is the opposite of that in the previous regressions because we are studying deposits held abroad by
residents, not deposits held by non-residents in the country concerned. This is the case with the short-
and long-term rate differentials, the current inflation differential and the differential in the volatility of

the stock market and nominal effective exchange rates. Domestic GDP has the expected sign in four
cases (Japan, Germany, France and Italy) for deposits held by non-bank residents and two cases (Japar
and Germany) for deposits held by banks. The short-term rate differential has the expected sign in two
cases (United States and Italy) for non-banks and three cases for banks. Trade has the expected sign in
nine out of 24 cases for deposits held by non-banks, 10 out of 24 for those held by banks. The ratio of
stock market capitalisation to GDP is significant in two and four of the six cases respectively, while
the stock of private-sector securities is significant in three of six. The stock of public sector securities

is significant and has the expected sign only for Germany in the case of deposits held by non-banks
and for Italy in the case of deposits held by banks.

The panel estimates provide good results, especially for deposits held by banks with non-resident
banks, where only the long-term rate differential and the stock of public sector securities do not have
the expected sign. In the case of deposits held by non-banks, it is primarily the financial scale
variables (capitalisation/GDP and the stock of securities) that are not significant.

Summing up, although the equations for the individual countries have R-squared close to unity, it is
necessary to bear in mind that this is the predictable result of regressions performed on time series
with first-order autoregressive process with a coefficient not significantly different from unity. Under
such conditions, the equation estimated must be considered a static, long-run equation. It is not
possible to introduce lags. The dynamic setting can only be studied in a second stage, estimating the
same equation in terms of first differences and introducing the residual of the static equation estimated
previously in order to take account of the constraints imposed by the long-run relationship on the
short-term dynamics.
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34 Analysis by geographical area

Charts 10 and 11 provide another classification of cross-border deposits. Chart 10 shows deposits held

with banks in the G6 countries by bank and non-bank residents of four “non-reporting” areas (offshore
centres, Latin America, Asia excluding Hong Kong and Singapore, and eastern Europe). Note the
rapid growth in deposits held by bank and non-bank agents from offshore centres: in mid-1998 they
held $350 billion and $100 billion in US and Japanese banks respectively, compared with just under
$50 billion and $25 billion in 1985. However, deposits by Japanese residents fell sharply at the end of
the 1980s, in conjunction with the bursting of the speculative bubble that had driven up securities
prices. Residents in Latin America primarily deposit funds in the United States: this activity began to
expand rapidly at the start of the 1990s, and since then deposits have nearly doubled from $50 to
$100 billion. Chart 11 showsans made by resident banks in the G6 countries to bank and non-bank
residents of the four areas specified above. Loans to residents of offshore centres by Japanese banks
increased very rapidly, rising to about $600 billion by mid-1998. Asia also emerges as the area of
specialisation for Japanese lending, with loans to Asian countries soaring from $10 billion at the start
of 1985 to nearly $70 billion in mid-1998.

Chart 10
Deposits of banks and non-banks held with banks in the G6,

millions of dollars by geographical area millions of dollars
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German banks have specialised in eastern Europe. The rise in lending to countries in the area from
$10 billion at the end of the 1980s to about $50 billion in mid-1998 mainly came after German
unification. Latin America is the prime destination for loans from US banks, although they showed
little interest in the area until the start of the 1990s, when lending reached a low point of about
$50 billion.

As in the previous regressions, trade and wealth (as approximated by GDP) should be the main
explanatory variables for the behaviour of deposits and loans classified by geographical area.
Nevertheless, these series show a pronounced degree of specialisation by geographical area. This
aspect is not accounted for in the estimates but it could explain a significant part of lending decisions
and therefore undermine the reliability of the estimations. For a preview, Charts 12-15 show the
behaviour of deposits held in the G6 countries by banks resident in the four areas and the lending by
banks resident in the G6 countries to bank and non-bank residents in the four areas, together with the
series that are expected to explain their behaviour.
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Chart 11

Lending by banks in the G6 to banks and non-banks, by geographical area
(millions of dallars; from 1985Q1 to 1998Q2)
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Tables 10 and 11 report, respectively, the results of the regressions performed on deposits held by
bank and non-bank agents resident in the four areas with banks resident in the G6 countries. As before,
the estimates were performed for individual countries and for a panel of the six countries taken
together (only one subset of the variables used earlier has been used in the regressions performed for
the geographica areas). The R-squared of the panel regression performed for deposits by banks (Table
10, last section) range between 0.62 for depositors resident in eastern Europe and 0.96 for those in
Asia. Domestic GDP has the expected sign for Asia and eastern Europe, while foreign GDP has the
expected sign for eastern Europe and, marginadly, for Latin America. The short-term interest rate
differentia is positive in all cases, while the long-term differential is negative but not significantly
different from zero for Asia only. World trade has the expected sign in all cases, while trade between
the individual areas and the G6 countries has a positive sign only for Latin America and eastern
Europe. The current inflation differential has a negative sign for Latin America and Asia and,
marginally, the offshore countries. For the panel regressions performed on deposits by non-banks
(Table 11, last section), domestic GDP has a positive sign in al cases, with elasticities that vary from
0.39 for Asiato 1.0 for offshore countries (in other words, a 1% GDP growth prompts a 1% increase
in deposits from the specified area).

Foreign GDP has the correct sign for offshore countries, Latin America and eastern Europe; it is
negative for Asia. The short-term interest rate differential is positive only for Asia, while the long-
term differential has the expected negative sign for offshore countries and Asia. World trade directly
influences deposits by foreign non-banks in Latin America and Asia, while trade between the areas
under consideration and the G6 countries had an impact for Asia and eastern Europe.

As a follow-up to these estimates, one could specify the equations in a more complete fashion by
adding other regressors, most important the stock of private sector securities and the volatilities of
exchange rates and stock markets, which strongly influenced investment decisions in these countries.
In addition, one should also carry out regressions for loans granted by banks located in G6 countries to
bank and non-bank residents of the four areas considered.
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Chart 13a
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Table 10

Equationsfor deposits held with banksin the G6 by bankslocated in the specified geogr aphical areas

R? DW Domestic Foreign Short-termrate Long-termrate World trade  Area’s trade Inflation Market capitalisation/GDP
GDP GDP differentia differential with G7 differential of country concerned

United States — Deposits of banks resident in:
Offshore centres 0.91 0.81 -1.33" 1.72 -0.004 —-0.009 1.22 -0.227 0.037* 0.095
Latin America 0.91 0.86 132 -0.19* 0.00011 0.0036" -1.14 1.30 0.0017 -0.201
Asia 085 0.84 546 -2.24 0.049 0.055 -1.28 1.16 0.0039* -0.164
Eastern Europe 0.96 1.43  1.00 0.192 —0.0006 - 0.938 0.608 -0.111* -0.229
Japan — Deposits of banks resident in:
Offshore centres 0.79 0.95 266 -8.20 0.055" 0.0029 2.37 0.512 0.280" 0.283
Latin America 0.45 123 -154" -0.06 0.0013 0.017 -0.443 0.442 —-0.009 0.592
Asia 0.84 0.65 -0.328 -1.30 0.013 0.076 3.55 -0.98 -0.05 -0.519
Eastern Europe 0.56 0.94 3.38 -0.506 0.010 - -0.837 0.520 0.202* -0.042
Germany — Deposits of banks resident in:
Offshore centres 0.84 1.46 0.64 0.49 0.0016 -0.034" 0.376 -0.204 -0.076" 0.059
Latin America 091 2.02 -1.17 0.523 0.00029 0.00076 4.13 -0.252 —-0.0032 0.0103
Asia 0.68 0.72 0.309 -3.56 0.0182 0.181 1.174" -0.330 —-0.055 0.296
Eastern Europe 0.94 0.69 -0.121 0.268 0.0018" - 1.16 0.578 0.034* -0.113
United Kingdom — Deposits of banks resident in:
Offshore centres 0.82 1.20 -0.122° -1.48 -0.0071 0.0129" 0.583 0.189 -0.003! 0.161
Latin America 0.77 123 -1.886 0.250 0.00042 0.0042 0.831 2.08 -0.002 0.116
Asia 0.78 0.85 0.621 -0.595 0.0089" 0.040 0.249 0.109 -0.042 -0.0101
Eastern Europe 0.76 1.12 -1.61 0.025 0.0034 - 1.06" 0.667 0.049"* 0.324
France — Deposits of banks resident in:
Offshore centres 0.81 0.79 0.388" -1.57 0.027 -0.021 1.82 0.0048 0.104"* 0.032
Latin America 0.515 1.04 -1.98 0.78 0.0011 0.0064 3.04 0.209 —-0.0057" 0.268
Asia 0.698 0.94 142 -1.31 0.053 -0.042 —-0.505 —2.24 -0.139 -0.237
Eastern Europe 0.40 0.63 -1.30 -0.042 0.0015 - -0.075 -0.035 0.013" 0.457
Italy — Deposits of banks resident in:
Offshore centres 0.93 1.34 —-0.472° 3.16 0.088 0.057 1.33 -0.138 -0.314¢ -0.043
Latin America 056 0.78 -1.79 -0.43 0.0006 0.0008 0.772 1.76 —-0.0061 -0.232
Asia 0.20 1.09 -0.046 -3.52 -0.026 0.035 2.39 -0.28 0.005 -0.719
Eastern Europe 0.26 0.74 -0.102 -0.032 0.0024 - 1.95 -1.70 -0.155* -0.132
PANEL — Deposits of banks resident in:
Offshore centres 0.94 0.21 0.161 -0.704 0.0018 0.064 1.64 -0.072 -0.051"* 0.054
Latin America 0.88 056 -1.74 0.008 0.0008 0.002 1.37 0.96 —-0.005 0.141
Asia 096 056 0515 -2.59 0.033 —-0.0067 1.22 -0.83 -0.042 -0.132
Eastern Europe 0.614 0.11 0.613 0.109 0.007 - 0.622 0.558 0.122" —0.480

* Not significant at the 5% level. ** Not significant at the 10/15% level. *Inflation in the G6 country concerned.




Table11
Equationsfor deposits held with banksin the G6 by banks located in the specified geogr aphical areas
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R? DW Domestic Foreign Short-termrate Long-termrate World trade Area’s trade Inflation Market capitalisation/GDP
GDP GDP differential differential with G7 differential of country concerned

United States — Deposits of non-banks resident in:
Offshore centres 0.94 0.89 3.43 -3.33 0.0045 0.011" 0.036 0.286 -0.053"* -0.038"
Latin America 0.68 0.76 0.143  —-0.019 —0.00005 0.0021 0.147 -0.113" 0.0006 0.0115
Asia 0.89 0.67 0.097 0.244 -0.005 0.007 0.359" 0.078 0.0048 -0.030
Eastern Europe 0.68 2.02 -0.912 0.168 0.0028 - 1.14° -0.05 -0.2041 0.074"
Japan — Deposits of non-banks resident in:
Offshore centres 0.90 1.94 0.684 0.733 0.015 0.027 -0.147 0.0086 0.0286* 0.0854
Latin America 0.54 157 -0.457° -0.05 0 —-0.0025 1.19" -0.013 -0.0011 -0.166"
Asia 0.85 193 0.05I1 -0.419 -0.004 0.0093 0.496 -0.180 -0.002 -0.061"
Eastern Europe 0.76 1.90 0.76 -0.154 -0.0013 - 0.692" -0.533 0.009* 0.0073
Germany — Deposits of non-banks resident in:
Offshore centres 0.69 1.18 2.70 2.40 -0.058 -0.072 -2.68 -0.55 —-0.068* 0.217"
Latin America 0.95 1.28 0.372 0.102 0.00003" 0.00011 0.152 -0.063 —-0.0002 0.0242
Asia 092 0.73 0.370 0.767 —-0.0045 —0.0405 -0.157 -0.128 0.0042 0.036
Eastern Europe 0.97 0.86 0.646 0.122 —-0.0003 - -0.406" 0.579 0.077* -0.046
United Kingdom — Deposits of non-banks resident in:
Offshore centres 0.95 1.44 0.623 0.375 0.0069 —-0.0054 -0.449 -0.052 0.019 0.109
Latin America 0.79 1.42 0.56 0.089 —-0.0008 0.0008 -0.199" 0.027 0.00015 -0.065
Asia 0.86 1.04 0.442 -0.024 0.0039" -0.015 -0.087 0.0469 0.0044 —-0.0063
Eastern Europe 0.89 1.60 —0.422° —-0.019 0.0011 - 0.672 0.408 0.0148* 0.049
France — Deposits of non-banks resident in:
Offshore centres 0.73 1.31 -0.007 —-2.05 0.004 -0.048 2.41 0.0049 0.073"! -0.159
Latin America 0.79 1.25 0.723 0.090 —-0.00006 0.0014 -0.271" 0.071 0.00013 -0.026
Asia 092 123 0.526 0.019 0.004 -0.036 0.064 -0.141 -0.007 -0.038
Eastern Europe 0.90 1.33 0.167 0.120 -0.0018 - 0.534" 0.499 0.011* -0.178
Italy — Deposits of non-banks resident in:
Offshore centres 0.58 1.22 1.87 1.18 -0.035" —-0.0089" -2.03 0.122 0.0841 -0.027
Latin America 0.92 1.82 0.561 0.122 —0.00006 0.0008 -0.156" 0.075" 0.0006 -0.041
Asia 0.71 165 0.622 -0.262 -0.011" 0.017" -0.149 0.071 0.0086 0.023
Eastern Europe 0.91 1.86 0.751 0.083 0 - -0.593 0.256 0.045"* 0.180
PANEL — Deposits of non-banks resident in:
Offshore centres 0.94 0.74 1.00 1.01 -0.0098" -0.028 -0.765 -0.052 0.0173* 0.0067
Latin America 0.99 1.28 0.510 0.138 —0.00007 0.0015 0.216 —-0.194 0.00044 -0.0079
Asia 099 0.77 0.390 -0.216 0.0017 -0.026 0.106" 0.200 0.00088 —-0.0079
Eastern Europe 0.91 1.03 0.813 0.117 —0.0011 - —0.631 0.351 0.037* 0.063

* Not significant at the 5% level. ** Not significant at the 10/15% level. ! Inflation in the G6 country concerned.
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International diversification of investmentsin Belgium
and its effects on the main Belgian securities markets

Thierry Timmermans

1. Introduction

The international diversification of investments is far from being a recent phenomenon in Belgium.
Over the past 20 years, individuals markedly stepped up their purchases of foreign currency
denominated assets such that, on the eve of EMU, these assets represented a greater share of private
wealth than in most other European countries. The introduction of the euro should, however, provide
fresh impetus to and a broader base for this process of diversifying out of domestic assets. This is
bound to have profound repercussions on the Belgian financial markets, in particular the government
securities market and the stock market. These markets will not be able to benefit to the same extent as
in the past from a stable core of captive investors, and it is far from certain that this reduced interest on
the part of traditional customers can be fully offset by increased purchases by investors from other
euro area countries.

The first part of this note provides a snapshot of the current degree of international diversification of
financial assets and liabilities in Belgium. The second and third parts examine the present and future
implications of the introduction of the euro on the government securities market and the stock market
respectively, and briefly describe the adjustments envisaged by these two markets.

2. International diversification of financial assets and liabilitiesin Belgium

The very high saving rate among Belgian individuals has been reflected in an accumulation of
financial assets, which at end-1998 totalled close to three times GDP. How these savings are invested
obviously exerts a powerful influence on the structure of Belgian financial markets.

In this context, there have been two major developments over the last 20 years. First, the overal share

of financial assets in foreign currency rose from 7% in 1980 to 23% in 1998 (Table 1). Second, the

role of banks in attracting savings declined markedly during the same period, with banks’ market share
falling from 60% to 37% in favour of direct purchases of securities and, above all, investments with
institutional investors, in particular collective investment undertakings (UCITS).

It is interesting to note that these two developments were not independent but, on the contrary, went
hand in hand. The diversification of individuals’ investments into foreign currency occurred to a much
greater extent via investments with institutional investors and direct purchases of securities than via
more traditional financial intermediaries such as banks.

This does not, however, mean that financial intermediaries have not played any accompanying role in
this development. Almost all UCITS are set up, administered and marketed by Belgian banks, which
thereby manage to recuperate, in the form of fee income, the falls in revenue resulting from the
contraction in their intermediation income. The diversification opportunities and professional
management offered by these funds have greatly facilitated the growth of individuals’ foreign currency
investments. At the same time, however, this interest in foreign currency denominated assets has also
been reflected in a rise in direct purchases of securities.

This diversification of investments, be it by channel or currency, has not been driven by the purely
financial consideration of attaining a better risk-return combination. It has also had a fiscal motive as a
means of escaping the withholding tax on investment income. As individuals’ capital gains are not
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taxed in Belgium, investments via UCITS are de jure exempt from withholding tax insofar as the
UCITS do not distribute their income but capitalise it. A de facto exemption exists for direct purchases
of securities abroad in that the beneficiary can then easily omit to declare his income to the Belgian
authorities.

Tablel
Structure of financial assets held by individuals'
(as a per centage of thetotal)

1980 1998

Investments with credit institutions 60.4 36.9
of which: share in francs 97.6 93.0
share in foreign currency 24 7.0

| nvestments with insurance companies and pension funds’ 7.3 11.8
of which: share in francs 91.9 824
share in foreign currency 8.1 17.6
Investments with UCITS? 0.5 14.1
of which: share in francs 48.3
share in foreign currency 51.7

Direct purchases of securities 31.9 37.3
of which: share in francs 78.3 63.5
share in foreign currency 21.7 36.5

Total 100.0 100.0
of which: share in francs 92.6 76.7
share in foreign currency 7.4 233

! Excluding shares held in unlisted companies. % The currency breakdown of investments by individuas with
institutional investors is assumed to be identical to that of financial assets held by these institutional investors.

Source: Nationa Bank of Belgium (NBB).

Whatever the reasons, these foreign currency investments by individuals constituted a major source of
capital outflows over the past 20 years and thereby a constraint on the balance of payments, as, to
achieve its fixed exchange rate objective, Belgium had to counterbalance these outflows with
offsetting inflows. This requirement was obviously more difficult to meet at times when the current
account was in deficit, as in the early 1980s. The re-establishment of a surplus and its gradual
widening from 1986 onwards alleviated this constraint, without, however, eliminating it, as the current
account balance was often insufficient to counterbalance the capital outflows resulting from
investments made abroad by individuals.

There have been two main types of offsetting inflows of capital. The first, autonomous in nature, has

been in the form of direct investments. The rest of the world’s holding of shares in Belgian companies
has increased steadily, from 12.6% to 29.1% (Table 2). This rise has not been limited to listed stocks
but has extended to unlisted equities, which in Belgium are by far the commonest means of raising
capital.

The second major source of capital inflows has been the issuance of foreign currency denominated
bonds by the government. This activity has been endogenous in nature since its goal has been
precisely to offset the balance on current and other capital account transactions.
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Table2
Shar eholder structure of Belgian companies
(as a percentage of thetotal)

1980 1998
Listed shares
Individuals 51.9 19.0
Companies 20.4 374
Other residents* 15.1 13.1
Rest of the world 12.6 305
Total 100.0 100.0
Unlisted shares
Individuals 63.6 39.9
Companies 22.4 309
Other residents* 15 1.2
Rest of the world 12.6 28.0
Total 100.0 100.0
Total shares
Individuals 61.2 30.8
Companies 22.0 33.7
Other residents* 4.2 6.4
Rest of the world 12.6 29.1
Total 100.0 100.0

* Including Belgian credit institutions and Belgian and foreign institutional investors operating in Belgium.
Source: NBB.

The volume of these inflows has thus been dictated by the exchange rate constraint. They were
considerable at the beginning of the 1980s, but declined progressively towards the end of the decade.
As from 1990, the Treasury has been able to make repayments and thus reduce its foreign currency
denominated debt, except in 1993, ayear marked by extreme tensions on the foreign exchange market.

This foreign currency borrowing has enabled foreign investors to play a role in the financing of the
Belgian government (Table 3). Non-residents are, however, concentrated in the foreign currency
segment of the debt, holding more than 85% at end-1998. At that date over 80% of franc-denominated
debt was placed with Belgian financia intermediaries (banks and institutional investors). In this
second segment, the share held by non-residents has actually risen, from 4% in 1980 to 11.3% in 1998,
but this increase has been mainly at the expense of the share held by non-financia residents. It is
largely the result of the recycling in Belgium of franc-denominated funds invested by Belgian
individuals with Luxembourg or Dutch banks for the fiscal reasons mentioned above.

The introduction of the euro has obvioudly altered this situation and, in particular, eliminated the
balance of payments constraint. This will, however, give way to a new imperative, namely that of
ensuring an environment in which Belgian investors and borrowers alike will be able to benefit from
the best possible investment and financing conditions within EMU, and which will at the same time
make it possible to preserve the source of revenue and activity which the existence of domestic
financial markets and intermediaries represents for the national economy.

In this context, attention will no longer focus on investments by individuals. They will certainly
continue to diversify their assets, but the introduction of the euro should above all prolong and
reinforce a movement which, asjust seen, has already been well under way for anumber of years.

The real change will take effect at the level of financial intermediaries. Hitherto their role in
diversification operations has been mainly indirect, consisting in the advice and services provided to
their private investor clientele. In operations for their own account, banks have been guided first and
foremost by the (legitimate) concern of balancing their net Belgian franc and foreign currency
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positions. This does not imply that they have been keeping their distance from the foreign exchange
market. On the contrary, to satisfy a Belgian corporate clientele which depends largely on foreign
markets for its business, Belgian banks have had to conduct a considerable volume of foreign
exchange operations, both spot and forward. They have also accumulated a large amount of interbank
foreign currency assets and liabilities on their balance sheets. However, these operations offset each
other, so that franc-denominated funds raised from individuals have until now, in the absence of a
significant euro-Belgian franc market, been amost exclusively devoted to financing Belgian debtors,
principally the government.

Table3
Holding structure of Belgian public debt
(as a percentage of thetotal)

1980 1998
Franc-denominated debt
Credit institutions 67.1 59.3
Institutional investors 5.8 19.1
Other residents 23.0 10.4
L uxembourg 3.1 7.1
Other non-residents 0.9 4.2
Total 100.0 100.0
Foreign currency denominated debt
Credit institutions 63.7 14.3
Institutional investors — -
Other residents — -
L uxembourg - -
Other non-residents 36.3 85.7
Total 100.0 100.0
Total debt
Credit institutions 66.9 56.5
Institutional investors 55 17.9
Other residents 21.7 9.7
Luxembourg 2.9 6.6
Other non-residents 2.9 9.3
Total 100.0 100.0
Source: NBB.

It is this feature which is changing with the advent of EMU. Banks will no longer have to limit the use
of their deposits, now denominated in euros, to purchasing domestic assets. Similarly, insurance
companies and pension funds will see a relaxation of the constraint imposed by the obligation to
maintain a fairly strict balance in the currency composition of their assets and liabilities. Likewise,
UCITS speciaised in Belgian franc-denominated investments will be able to widen their investment
policy to cover the whole of the euro area. Finally, Dutch and Luxembourg banks which used to
recycle in Belgium franc-denominated deposits received from Belgian individuas will obvioudy be
ableto invest these funds, now denominated in euros, on other markets.

This redeployment will have far-reaching repercussions for the two big borrowing sectors in the
Belgian economy, the government and the corporate sector. The two main securities markets available
to these sectors, the government securities market and the stock market,* will need to adapt.

The third potential market, that of corporate fixed income securities, is till very underdeveloped in Belgium. The
introduction of the euro will no doubt be a significant expansionary factor. This third market will not, however, be
analysed here as it raises issues very different from those concerning the future potential of the more mature government
securities market and Brussels Stock Exchange.

40



3. Government securities market

Given its high degree of standardisation and its strong dependence on Belgian credit institutions, the
government securities market is likely to be the most rapidly affected by the introduction of the euro.
In particular, dematerialised securities issued by the Belgian Treasury, either long-term (linear bonds
or OLOs) or short-term (treasury certificates), will enter into direct competition with the euro-
denominated securities offered by the other EMU member countries.

After only afew months of EMU, there has aready been a significant change in the structure of OLO

holdings (Table 4). Whereas the rest of the world's share had fluctuated during the previous three
years at around 10%, it climbed to almost 20% in the first six months of this year. It is mainly Belgian
credit institutions that have reduced their portfolios, as other Belgian holders do not seem to have
restructured to the same extent as yet. On the treasury certificate market, the trend towards
diversification had started earlier, the rest of the world having already increased its share of the market
from 32.2% to 43.5% between end-1996 and end-1998.

Table 4
Recent development of the holding structur e of linear bonds and treasury certificates
As a percentage of the total, at end of period

1996 1998 1999
March June
Linear bonds (OLOs)
Belgium 87.4 55.3 12.6 139
of which: Belgian credit institutions 91.9 51.0 8.1 13.0
Other holders 83.9 275 16.1 n.a
Rest of the world 81.1 30.3 18.9 n.a
of which: EMU* 59.9 28.6 n.a 2.2
Other countries 61.6 30.1 n.a 5.9
Total 100.0 100.0 100.0 100.0
Treasury certificates
Belgium 67.8 48.8 32.2 235
of which: Belgian credit institutions 56.5 45.6 43.5 21.1
Other holders 59.5 17.3 40.5 n.a
Rest of the world 56.7 15.3 43.3 n.a
of which: EMU* 50.5 10.6 n.a 17.1
Other countries 41.2 11.1 n.a 222
Total 100.0 100.0 100.0 100.0
* Excluding Belgium.
Source: NBB.

It has to be noted that these figures do not take into account changes of ownership which are solely
due to repurchase agreements. These repos are extensively used by Belgian banks as a convenient
technique to cover net borrowings of bonds in euros from abroad. While they result in a transfer of
Belgian government securities holdings from Belgium to the rest of the world, such operations are not
motivated by the economic purpose of portfolio diversification. By focusing on this economic concept,
Table 4 underestimates the amount of Belgian government securities legally in the hands of the rest of
the world. This restriction strengthens the significance of the changes in the ownership of OLOs
recorded in Table 4.

This quite naturally raises the question of the terms on which the Treasury has been able to attract
foreign investors. A change in holding structure does not indicate whether or not it was necessary to
increase rates, be it to counter the declining interest of traditional investors or to attract new ones.
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Chart 1
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1. Bibor until 1998, Euribor thereafter.
2. Average October and November.
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Here too a distinction must be made between short- and long-term securities. On the bond market, the
spread between the 10-year Belgian OLO and the 10-year German bund, the market benchmark, has
widened somewhat further in 1999, prolonging the trend already observed the year before (upper panel
of Chart 1). Belgium is not an isolated case, since there has been a similar widening for the other euro
area members, including countries like Italy or Spain which had seen a narrowing of the differential
prior to joining EMU.

On the money market, the main yardstick is Euribor, which has replaced Bibor and its equivalents in
other countries that have joined the euro area. Relative to Bibor/Euribor, the negative spread on
treasury certificates has widened. Taking the average for three-, six- and 12-month instruments, the
differential increased from an average of eight basis points for 1997 and the first three quarters of 1998
to 11 basis points during the following three quarters. The spread even widened sharply in the course
of the third and fourth quarters, rising to 20 basis points for 12-month certificates, 29 basis points for
6-month certificates and 45 basis points for 3-month certificates (lower panel of Chart 1). These last
two developments are, however, strongly influenced by the approach of the year 2000. Given the
technological uncertainties surrounding the date change, credit institutions are increasingly anxious to
arrange easy access to liquidity at year-end and are therefore shunning interbank deposits maturing
after 1 January, whose rates are thus being pushed up, and turning to treasury certificates, which can
be mobilised at any time via repos.

However, even after correction of this exceptional factor, it does seem that since the introduction of
the euro the Belgian Treasury has enjoyed somewhat more favourable conditions for its short-term
borrowing, while the reverse seems to be proving true for long-term issues.

The causes of this divergence are to be found in the two major factors that continue to differentiate the
government securities markets of the EMU member countries, namely credit risk and liquidity.

These two mgjor criteria make scarcely any difference in the case of treasury certificates. Firgt, al
EMU member countries have the highest rating for their short-term euro-denominated debt. Second,
with the advent of a uniform money market and widespread use of repos in the euro area, liquidity
differences are now virtualy irrelevant as regards short-term government securities. Moreover, the
Belgian government may benefit from a certain rarity advantage in this segment in that a number of
EMU countries, in particular Germany, issue hardly any short-term government paper, whereas
Belgium is one of the countries with proportionally the greatest presence on this market (Table 5).

Table5
Structure of euro area gover nment debt at end-1997
As a percentage of the total
Treasury Variable Fixed rate Foreign Non-marketable Total
bills rate bonds bonds currency debt  debt and other*

Belgium 17 2 71 8 2 100
Austria 1 8 50 20 21 100
Finland 5 0 53 38 4 100
France 7 5 75 0 13 100
Germany 2 2 80 0 16 100
Ireland 3 5 49 26 17 100
Italy 14 26 45 6 9 100
Netherlands 3 0 82 0 15 100
Portugal 9 12 34 22 23 100
Spain 28 0 62 9 10 100
* Including non-marketabl e savings bonds and accounts.
Source: OECD.
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The situation is different on the capital market. The spreads between the bund and other EMU long-
term government securities vary from one member country to another, and these spreads are correlated
with the various countries’ ratings.

This relationship can be seen from a rudimentary test whereby ratings, by nature qualitative, are first
transformed into quantitative data. To do this, an average is calculated for the ratings awarded by the
three main rating agencies — Standard & Poor’s, Moody’s and Fitch IBCA — after converting them into

1 for the highest rating (AAA or Aaa), 2 for the next rating (AA+ or Aal) and so on (Table 6). A clear
classification similarity appears between the average thus obtained and the spreads vis-a-vis the bund.
This is confirmed by a simple linear regression between these two variables (first line in Table 7). The
relationship is statistically significant and indicates that a lowering of the average rating by one notch
is accompanied by a widening of the differential by about 4 basis points.

Table 6
Credit ratingsfor euro-denominated gover nment bonds and long-term interest rate spread
vis-a-vis Germany in the euro area in 1999

Standard Moody’s Fitch IBCA Credit rating Long-term interest rate
& Poor’s (average grade) spread
(vis-a-vis Germany, in
basis points)

France AAA Aaa AAA 1.0 11
Netherlands AAA Aaa AAA 1.0 13
Luxembourg AAA Aaa AAA 1.0 15
Austria AAA Aaa AAA 1.0 17
Ireland AA+ Aaa AAA 1.3 20
Finland AA+ Aaa AAA 1.3 22
Spain AA+ Aa2 AA+ 2.3 23
Belgium AA+ Aal AA—- 2.7 25
Portugal AA Aa2 AA 3.0 26
Italy AA Aa3 AA- 3.7 24

! Data on credit ratings are averages of the most recent ratings from Standard & Poor’s, Moody’s and Fitch IBCA (with a

value of 1.0 for the highest rating, 2.0 for the next, and so oznpata on the long-term interest rate spread vis-a-vis
Germany are averages of monthly data over the period January—August 1999.

The hypotheses underlying this regression are, first, that the three rating agencies have the same
weighting in the eyes of market participants and, second, that the gap between AAA and AA+ has the
same significance in credit risk terms as that between AA+ and AA or between AA and AA—.

One risk factor that is directly quantifiable is the level of public debt. This is one of the main elements

taken into consideration by the markets in evaluating sovereign risk, and its psychological importance
has been further emphasised by its inclusion in the criteria for both entry into EMU and compliance
with the growth and stability pact.

Lines 2 to 5 in Table 7 attempt to measure the link between the long-term interest rate differential vis-
a-vis Germany and the debt ratio of the 11 EMU member countries during the period 1992-99. The
combination of series by country and by year (panel data) enables the number of variables to be
increased, but introduces the important assumption that the reactions of interest rate differentials to
changes in the debt do not differ too greatly from country to country.

Integrating the public debt criterion immediately raises certain conceptual problems. Taking the debt

ratio as a stock (line 2) disadvantages countries with a high percentage of debt at the start of the
period. Conversely, using only the change in the debt ratio (line 3) disadvantages countries that start
from a lower level of debt and will thus find it more difficult to reduce it further.
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Table7
Average response of euro area countries’ long-term interest rate spread
vis-a-vis Germany to different explanatory variable$

Constant Credit rating? Debt ratio® Change in debt ratio® R2
0.1179 0.0427 0.66
(5.2882) (3.9571)
0.3923 0.0099 0.05
(0.9556) (1.8899)
1.0018 0.1145 0.15
(6.4703) (3.4247)
0.1415 0.0121 0.1204 0.23
(0.3979) (2.6611) (3.7554)
0.0138 0.1209 0.23
(7.3024) (3.7981)

! patain parentheses are t-statistics. % Annual data for the first regression relate to 1999 only. 3 Annual data for the
other regression relate to the period 1992-99.

Source: NBB.

The best results are obtained by combining the interest rate level and change (line 4 with a constant
different from zero and line 5 with a constant equal to zero). However, the explanatory power of these
two regressions is fairly low (R® = 0.23). The interest rate differential is therefore much less closely
linked to the public debt than to country ratings. This might indicate either that the market relies
heavily on the rating agencies in evaluating sovereign risk or that it uses an implicit model similar to
that of the rating agenciesin doing so.

In any event, credit risk alone cannot fully explain the long-term interest rate differential between
Germany and the other EMU member countries. This differential exists even for countries such as
France, the Netherlands, Austriaand Luxembourg which have precisely the same ratings as Germany.

These divergences are accounted for by the second factor which differentiates European government
securities markets, namely the degree of liquidity. A market is said to be liquid when participants can
rapidly execute major transactions on it without exerting a significant impact on prices. Although this
definition is commonly accepted, there is much less of a consensus as to the best indicator of a
market’s liquidity.

The volume of issuance on the primary market is certainly an important element. Moreover, an
international comparison by the BIS tends to show that there is an inverse relationship between the
size of issues and the width of secondary market bid-ask spreads on 10-year benchmark bonds
(Chart 2). In principle, this should tend to favour the large countries. However, the volume of bond
issuance is also a function of the degree of indebtedness, the percentage of debt financed on the
securities market, issuance and repayment techniques, and the maturity distribution. These various
criteria explain, in particular, why Belgium issues, in proportion to its size, fairly large amounts of its

benchmark bonds, with a bid-ask spread of around 5 basis points.

A second measure of liquidity is activity on the secondary market. It is, however, difficult to collect
precise data in this area. While some markets are completely centralised, others operate with a number
of clearing systems. Some countries cannot eliminate double-counting, or they incorporate repos in
their statistics. The most efficient secondary markets seem to be those which can rely on the presence
of a sizable futures market. In this respect, the bund market has a clear advantage due to the very high
volume of trading in euro bund futures on Eurex. The volume of French OAT futures on MATIF or
Italian BTP futures on LIFFE is much smaller. In Belgium, Belfox stopped OLO futures trading

during the second half of 1998.
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Finally, it is important to note that the choice of a specific maturity is a far from neutral factor in the
evaluation of market liquidity. The maturity most commonly used is the 10-year benchmark. As
shown in Chart 3, it is precisely for this maturity that the spread between Belgian or French and

Chart 2
ISSUE SIZE AND BID-ASK SPREAD FOR
ON-THE-RUN 10-YEAR GOVERNMENT BONDS
Bid-ask spread
16
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12+
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Sources: OECD, BIS.
1. Simple OLS regression yielding the following: Bid-ask spread = 11.2 - 0.5 * issue size.
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German government bonds is the greatest.? Although the bund has the lowest rates for maturities
between nine and 12 years as well as for the 30-year maturity, it is the French OAT which constitutes
the benchmark for maturities from five to eight years, while, for other maturities, the rates on these
two categories of securities are very close.

Chart 3

YIELD DIFFERENTIAL OF FRENCH AND BELGIAN GOVERNMENT SECURITIES
VIS-A-VIS GERMAN GOVERNMENT SECURITIES
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2 In order to correct the distortions which could result from dlight differences in the exact maturities of bonds, Belgian and

French bond yields were compared with theoretical yields on German bonds of the same maturity calculated by
interpolating the two German bonds with the closest maturities.
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In the case of the Belgian OLO, the differential significantly exceeds 10 basis points only for
maturities greater than eight years. There is even a negative spread on the shortest maturities
(18 months and less). It would obviously be risky to draw a genera conclusion from this given the
more erratic movement of rates in this segment of the yield curve (the bund-OAT spread also
fluctuates somewhat for the shortest maturities). This particular structure does at least not contradict
the above-mentioned hypothesis that the Belgian Treasury may benefit from proportionaly more
favourable conditions for its short-term bonds.

The Belgian Treasury did actually take advantage of this in April 1999 when it issued a new line of
floating rate OL Os benchmarked on three-month Euribor. It was the first sovereign issue of this type
in the euro market. It allowed the Treasury to benefit from a dightly more favourable funding cost
than for athree-year fixed rate OLO swapped into floating.

In view of the importance of liquidity in the strategic positioning of the various domestic government
securities markets within the euro area, the Belgian Treasury has taken a series of initiatives to
facilitate the placement of its securities with a broader range of investors.

In order to speed up the introduction of its new 10-year benchmark lines on the primary market, the
Treasury has decided to offer the first tranche of issues at that maturity through syndicates in order to
create a sufficient stock from the outset; the following tranches will, as usual, be auctioned.

To dstimulate the secondary market, the Treasury has substantially increased the number of non-

resident intermediaries among primary dealers. This has made it possible both to gain better access to
international customers and to make up for the reduction in the number of domestic primary dealers

due to the ongoing restructuring of the Belgian banking sector. The Treasury has also created a new

category of agents on this market — recognised dealers — whose role is to place debt securities in
specific targeted foreign markets.

These various measures bear witness to the at times difficult trade-offs which the Treasury has to
make. As a Belgian government entity, it cannot be insensitive to its contribution, via the public debt,
to maintaining intermediation, market activity and financial management in Belgium. At the same
time, as a borrower, it is duty-bound to make the arrangements necessary to obtain the best financing
conditions, if necessary by increasing its reliance on foreign intermediaries.

4, Stock mar ket

While the various government securities markets in the euro area show a high degree of
standardisation, the same is not true of the stock markets, as accounting standards, company law and
corporate tax regimes continue to differ greatly from country to country. These legal and institutional
divergences are accompanied by more economic characteristics, such as the size and reputation of the
companies listed, their sectoral distribution and their shareholder structure. It is important to take these
characteristics into account when evaluating the development prospects for the various national stock
markets following the introduction of the euro.

Compared with those of its three main neighbours, Belgium's stock market appears quite small,
whether judged by the number of companies listed, its capitalisation or the volume of capital raised
(Table 8).

A second major characteristic is the relative absence of very large companies, the famous blue chips
which often serve as a stock market's showcase. The degree of concentration, measured by the relative
share of the 5% of companies with the largest capitalisation, is only 56.5% on the Brussels Stock
Exchange while it is close to 70% on the Paris Stock Exchange and well above that figure in
Amsterdam and Frankfurt.

This situation reflects the size of companies in Belgium, which are mainly small and medium-sized
companies with a very small number of big multinationals. Another indicator of this specific structure
can be found in the proportion of issues of unlisted equities. Between 1993 and 1998, out of an annual
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average total of €8.1 billion of cash raised through equity issues in Belgium, €6.7 billion or 83% was
in the form of private issues by essentially family-based entities.

Table 8
Companieslisted on stock exchanges
Number of listed  Market capitalisation Fundsraised in Concentration of
companies (billions of euros at 1997 and 1998 market value
(end-1998) end-1998) (billions of euros) (end-1998)
National stock
exchanges’
Brussels 146 2104 4.0 56.5
Frankfurt 741 930.8 28.9 77.8
Paris 914 837.1 44.8 68.6
Amsterdam 212 512.4 52.5 73.3
Total 2,013 2,490.6 130.1
Brusselsasa
percentage of total 7.3 84 3.1
Euro-NM
Brussels 8 0.2 0.1
Frankfurt 63 26.1 3.1
Paris 81 4.2 0.9
Amsterdam 13 1.0 0.2
Totd 165 314 4.2
Brusselsasa
percentage of total 4.8 0.8 18
EASDAQ
Belgian shares 9 34 0.3
Other shares 30 9.7 13
Total 39 13.1 1.6
Belgian sharesasa
percentage of total 23.1 25.8 20.1

! Share of the 5% of most highly capitalised listed companies. 2 Primary and parallel markets, domestic stocks.
Sources. International Federation of Stock Exchanges, EASDAQ; Euro-NM.

This market segment might offer broad development possibilities for venture capital or initial public
offerings, if necessary via markets specialised in growth stocks. There are actually two markets of this
type accessible to Belgian companies. The first is Euro-NM Brussels, which is the Belgian
compartment of a broader market, the fruit of ajoint initiative of the Frankfurt, Paris, Amsterdam and
Brussels exchanges. The second is EASDAQ, modelled on NASDAQ and based in Brussels. The
latter feature is very probably the reason why Belgian companies have a proportionally greater
presence on EASDAQ than on Euro-NM Brussels. However, if these two new specialised markets are
combined, the relative importance of Belgium compared with its three large neighbours is fairly
similar for the specialised and for the leading stock markets.

On the secondary market, Belgium also has two major characteristics that set it apart from its partners.

The first — the extensive foreign presence — has already been highlighted in Table 2. The proportion of
listed Belgian equities held by the rest of the world rose from some 13% in 1980 to around 31% in
1998. These purchases represent not only portfolio investments but, in a large number of cases, direct
investments following mergers or acquisitions.
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These operations have contributed to accentuating the second major characteristic of the secondary

market on the Brussels Stock Exchange, namely the very high percentage of closely held equity,

which at nearly 55% (Table 9) is appreciably higher than on most other stock exchanges. The bulk of

Belgian companies are integrated into holding structures and have a single mgjor shareholder. Thus,

on average, the principal direct shareholding for listed Belgian companies is 41%. As a result, the so-

called “float”, i.e. the proportion of the shares which really sustain activity on the secondary market, is
rather small.

Table 9
Holding structure of shareslisted on the primary market on the Brussels Stock Exchange
Octaber January August
1990 1996 1998*
Number of listed companies 159 139 128
Stock exchange capitalisation (in billions of euros) 58.4 82.5 165.3
Average percentage closely held 55.0% 53.8% 54.2%
Average percentage of largest direct participation 31.8% 34.2% 40.8%
Average percentage of largest direct and indirect participation 40.9% 41.7% 44.7%

* Excluding five big companies which terminated their stock exchange listing during the second half of 1998.
Source: BBL/ING.

To summarise, the smallness of the Belgian market, the relative absence of big nhame companies and
the fairly high percentage of closely held equities are so many variables likely to impact on the process
of integrating the Belgian stock market into the euro area.

Even less so than in the case of the public debt, there is at present a lack of volume data that would
make it possible at this stage to measure any changes in the Belgian shareholder structure that might
have been induced by the advent of EMU. It is therefore mainly price data that have to be relied on.
Stock prices are, however, a more difficult variable to interpret than interest rates on government
securities. Equities are a much more heterogeneous type of security than bonds, with their prices very
largely dependent on individual factors specific to each issuer.

These specific factors have not prevented a close correlation between the leading European stock
markets in the run-up to EMU (upper panel of Chart 4). The German (CDAX) and French (SBF 250)
stock indices have moved in unison and have also closely followed the general Euro STOXX index.
The Belgian index too has been aligned with the overall trend.

Over the past few months, the performance of the various markets has become much more disparate.
While the Euro STOXX index and the general index of the Paris Stock Exchange (SBF 250) have
continued to move in unison, the Belgian and German indices have gradually diverged. This
divergence emerged at the end of 1998 in the case of Germany, where the recovery in stock prices
after the third-quarter correction was only very gradual. In Belgium, prices fell sharply during the first
half of 1999 in contrast to the trend observed on other markets.

One possible initial explanation is business cycle asymmetry. The slowness of the recovery in
Germany compared with a number of other European countries is probably one of the causes of the
sluggishness of the Frankfurt market.

This argument seems, on the other hand, much less applicable to Belgium, which has not really lagged
behind the business cycle compared with the majority of its European partners. On the contrary, over
the past few months various market participants and financial analysts have been highlighting the fact
that for a number of years the Belgian economic indicator has been a leading indicator of changes in
the growth of the euro area as a whole.

3 See, for example, the article by Christopher Rhoads in The Wall Street Journal of 14 July 1999.
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The atypical movement of stock prices in Belgium in recent months might also have more structural
causes. In 1998, the Brussels Stock Exchange rose more strongly than the other European stock
exchanges. It was also less affected by the decline in prices during the third quarter, so that at year-end
it was at a proportionally higher leve than its counterparts. One of the reasons put forward for this
good performance is the number of mergers and acquisitions on the Belgian market recently, in
particular in the financial sector. These operations might have been accompanied by speculative
position-taking which would have pushed prices upwards. In this context, the movement observed
since the beginning of 1999 would basically constitute a correction.

It should, however, be mentioned that there have also been numerous mergers and acquisitions abroad.
These restructuring operations have, moreover, continued in 1999, again both in Belgium and
elsewhere.

In addition, this hypothesis of the correction of a previous overvaluation does not seem to be borne out

by movements in indices for blue chips, which in Belgium were particularly affected by mergers and
acquisitions. For the period 1996-98 as a whole, the rise in the BEL20 was not very different from that
in the corresponding indices in Germany (CDAX), France (CAC40) and the euro area as a whole
(Euro STOXX 50) (lower panel of Chart 4). Admittedly, as was the case for the general index, the
BEL20 recorded a smaller correction than the other countries’ indices in the second half of 1998.
However, this movement only offset the slower increase in prices registered in 1997. Rebased to 100
in January 1996, the BEL20, DAX, CAC40 and Euro STOXX 50 benchmark indices were all at very
similar levels at the end of 1998.

This parallelism makes the divergence observed since the beginning of 1999 all the more striking.
Whereas the Euro STOXX 50, the CAC40 and, to a lesser extent, the DAX have trended upwards, the
BEL20 fell by nearly 14% between end-December 1998 and end-July 1999.

This brings us to the role which the introduction of the euro might have played in recent movements in
stock exchange prices. The existence of the single currency allows investors to broaden their
investment horizons without exposing themselves to exchange rate risk any longer. Country
diversification is replaced by sectoral diversification. The latter should particularly benefit major
stocks, as it is stocks of big companies that are the most widely known and often have the most liquid
markets. Information on them is generally more abundant and more readily available.

As mentioned above, the Belgian stock market has only a small number of big companies.
Diversification by Belgian investors into the leading stocks of other European countries is therefore
unlikely to be offset by an opposite flow of the same magnitude due to the relative dearth of such
equities on the Belgian market. By way of an example, the Euro STOXX 50 contains only two Belgian
stocks (Fortis and Electrabel).

Another sign of this concentration of investors’ interest in big companies’ stocks is the movement of
the Euro STOXX 50, which, particularly over the last few months, has risen faster than most national
stock indices. This discrepancy in price movements for leading stocks only and for the market as a
whole seems to be confirmed by Chart 5. Both for Europe as a whole and for Germany and, to a lesser
extent, France, the index of blue-chip equities has risen more than the general index, especially during
the most recent period. Belgium, however, has been an exception to this rule. The asymmetrical
diversification referred to above has affected the prices of leading Belgian securities all the more
because a substantial proportion of them are closely held (Table 9). The fairly small floating segment
makes the price of these equities more sensitive to changes in the structure of investment portfolios.

It should not be concluded from this that these movements are irreversible. The effect of portfolio
restructurings on prices will no doubt be temporary; in an efficient market, there is basically no
justification for a systematic undervaluation of shares on a particular market. Nonetheless, the
Brussels Stock Exchange has very few blue-chip equities to speak of and, moreover, the large portion
that is closely held tends to limit trading in them.

To adapt itself to this new environment, the Brussels Stock Exchange needs to adopt an ambitious
restructuring programme. This programme has three main dimensions, along the lines of those adopted
by other stock exchanges.
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Chart 5
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The first is the vertical integration, or merger, between the Brussels Stock Exchange, the derivatives
market (Belfox) and the Securities Deposit and Clearing Office (CIK). These three entities were
merged into the Brussels Exchange (BXS) at the beginning of 1999.
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The second trend is that of demutualisation. The BXS has been set up as a public limited company
whose board is partly made up of independent directors. This structure protects the exchange against
the risk of afluctuation in capital, inherent in a cooperative setup, and allows a subsequent offering of
capital to third parties, or even alisting.

The third trend is the establishment of ties between European exchanges. The Brussels Stock
Exchange became involved in this process at a very early stage, first by participating in the founding
of Euro-NM (see above) and second by concluding a cross-membership agreement with the two other
Benelux exchanges in 1998. Findly, the Brussels Stock Exchange is party to the decision taken
recently by eight European exchanges to organise a common listing of leading European stocks.

It would, however, be wrong to concentrate exclusively on the locational aspect of stock markets. The
new electronic trading systems arein any case likely to greatly reduce the relevance of geography. The
important thing is not the physical location of the quotation and trade processing systems. True added
value for an economy lies in intermediation, brokerage and particularly financial and market analysis.
Much more than the existence of a stock exchange, maintaining and extending a market requires the
presence of ingtitutional investors, venture capitalists and M&A consultancy and financing specialists.

In this respect, the handicap of the small number of very big companies listed on the Brussels Stock
Exchange appears to be relative since the processing of transactions involving leading European
equities is eventually likely to become centralised on one dominant major exchange. The challenge is
therefore to develop expertise that would make it possible to provide a broad range of financial
services to companies of comparable size to those which make up the major part of the Belgian
corporate structure.

5. Conclusions

Belgian individuals certainly did not wait for the introduction of the euro before purchasing financial
assets abroad. Tax considerations in addition to the desire to diversify and the quest for higher returns
encouraged investors to invest in foreign currencies.

These capital movements were a significant constraint on the balance of payments, given Belgium’s
fixed exchange rate objective. To counterbalance these outflows, the current account surplus had to be
supplemented with offsetting capital inflows, which were of two main types. The first category was
direct investments, which were reflected in an increase in the holding of Belgian equities by non-
residents. The second consisted of government securities in foreign currency, issued principally
abroad, unlike franc-denominated public debt, which was almost exclusively placed in the domestic
market.

The two big Belgian securities markets, the stock market and the government securities market, have
thus been partly shaped by the exchange rate constraint. Although this has now been eliminated by the
advent of EMU, a new requirement has taken its place: ensuring the harmonious incorporation of
Belgian markets into the euro area or, more specifically, reconciling the double objective of
guaranteeing Belgian investors and borrowers the best financing conditions and preserving, in
Belgium, the source of returns and activity provided by domestic markets and intermediaries.

As a government entity and principal borrower on the market, the Treasury is particularly affected by
this trade-off. A somewhat different trade-off arises with short- and long-term government securities.
On the treasury certificate market, the Belgian Treasury benefits from a certain rarity factor in view of
the insignificance of short-term public debt in most of the other euro area countries. With this
advantage, it has been possible to slightly improve financing conditions owing to the advent of EMU,
particularly since liquidity and credit risk are of little importance for this end of the maturity spectrum.

The same cannot be said for the long end, where the two criteria just mentioned are of major
importance. It is on 10-year maturities, the bond markets’ benchmark, that these two variables have
had the most marked effects. The spreads between bunds and other euro area government paper



(including Belgian OLOs) are highest for 10-year bonds and have, moreover, tended to increase over
the last two years. A first possible measure for the Treasury is to seek out certain niches (floating rate
instruments, issues at other maturities, etc.). A second is to further open up the market to foreign
investors, which leads back to the trade-off between improving financing conditions and promoting
financial activity in Belgium.

On the stock market, securities are evidently more heterogeneous. The challenge posed by integration
into the euro area is therefore presented in different terms. Interpreting recent price movementsis also
more complex and more hazardous to relate to the introduction of the single currency.

One fact emerges clearly. After varying in unison with European, German and French stock indices
from 1996 to 1998, Belgian indices diverged very markedly during the first half of 1999. Economic or
structurd factors alone do not seem able to fully explain this divergence, so that its coinciding with the
start of EMU raises questions about the potential role of the euro.

The single currency has encouraged many Belgian investors, both private and institutional, to further
diversify their equity portfolios within the euro area. Although it is probable that a readjustment in the
opposite direction has also been made by the residents of other European countries, this offsetting
movement has been dampened by a lack of major equities on the Brussels Stock Exchange. This
would partly explain why Belgian stock indices have moved much less favourably than the
corresponding indices elsewhere in the euro area. The asymmetry in diversification operations
weighed all the more on the prices of Belgian stocks since a substantial portion is closely held.

These developments are no doubt temporary, as systematic undervaluation is hardly conceivable in an
efficient market. However, they do highlight some of the handicaps of the Brussels Stock Exchange in
terms of big name stocks and stock liquidity.

Reflections on the future of the Belgian stock market must therefore go beyond the problem of blue
chips, which arein any case likely to end up listed on one dominant major stock exchange. They must
even go beyond the mere notion of a stock exchange. On the financial markets, added value is not
obtained chiefly by maintaining a quotation and trade processing system, but first and foremost from
analysis, consultancy and financing, activities which the existence of aloca stock exchange can, at
best, serve to support and stimulate.
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The globalisation of financial markets and monetary policy

Hitoshi Sasaki, Satoshi Yamaguchi and Takamasa Hisada®

1. Introduction

It has been said that the recent globalisation of financial markets has been driven by increasing capital
mobility among countries. Hence, we should consider what kind of impact the globalisation of
financial markets has had on the effectiveness of monetary policy.

Looking at the movements of real long-term interest rates in the seven main industrialised countries,
G7?, it would seem that they have been equalising since the late 1980s> And if this phenomenon
reflects the equalisation of asset returns because of the global integration of financial markets, we
cannot deny the effect in respect of the conduct of monetary policy. This is because monetary policy
affects the real economy through various channels and, as one of these channels, the changing of the
short-term interest rate by the central bank has an effect on domestic real economic conditions through
its influence on the long-term interest rate. If the domestic real long-term interest rate converges to
those of other countries, it will be more difficult for monetary policy to affect the long-term interest
rate, and consequently its effects on the domestic real economy will be weakened.

Table1
Differencein real long-term interest rate of each country and mean of the other countries
Sample period us JP DE UK FR IT CA
19930Q1-1997Q4 2.04 4.52 3.04 4.80 1.33 3.63 1.66
1980Q1-19890Q4 1.14 1.65 1.52 1.76 1.42 1.75 1.53
1990Q1-1997Q4 1.00 1.03 0.97 0.84 0.85 211 0.99

Note: Figures represent the standard deviation of the real long-term interest rate of each country minus the mean of the
other countries.

However, some previous studies have indicated that world capital markets are still far from perfectly

integrated. In fact, monetary policy has seemingly influenced domestic long-term interest rates. In

addition, many studies have pointed out that the phenomenon of “home bias”, which means the
preference of domestic investors to hold domestic assets, has been observed in many countries’
markets in spite of globalisatidn The observations of home bias indicate that arbitrage transactions

1 Members of the Policy Research Division, Policy Planning Office, Bank of Japan. The views expressed in this paper are

those of the authors and do not necessarily reflect those of the Bank of Japan. The comments of our colleagues from
various sections materially improved this paper. Any remaining errors are of course our own.

The United States, Japan, Germany, the United Kingdom, France, Italy and Canada (referred to as MI-7 in the graphs).

The movements of G7 real long-term interest rates are plotted in Chart 1. The standard deviations of differences in the
real long-term interest rate of each country and the mean values of other countries' rates are smaller in the 1980s and
1990s than the 1970s, except for some countries and periods (Table 1).

Most of the analyses dealing with home bias focus on the stock markets. For example, French and Poterba (1991) tried to
measure investors’ portfolios and expected asset returns in three countries, the United States, Japan and the United
Kingdom, based on several assumptions. Results indicate that (1) domestic stocks account for the greatest weight in their
portfolios: i.e. 94% for the United States, 98% for Japan and 82% for the United Kingdom, and (2) investors in these
countries expect the highest returns from their own country’s stocks. For example, Japanese investors expect a return of
6.6% from their domestic stock markets, which is about 3 points higher than the figures of 3.2% for US investors and
3.8% for UK investors. Other analyses focusing on home bias include Tesar and Werner (1992), Frankel (1993) and
Kang and Stultz (1995).
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among countries do not work sufficiently and that various asset returns have not yet perfectly
equalised.

Chart 1
Real Long-Term Interest Rates of MI-7 Countries
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On the other hand, domestic short-term interest rates are, in general, under the control of the centra
bank despite the globalisation of financial markets. However, in the case of a global financia shock,
the central bank has to conduct, in a sense, bold money market operations to mitigate the impact on
domestic financial markets.

In this paper, we look at the determinants of real interest rates in G7 countries and the impact of the
global financial crisis in autumn 1998 on Japanese short-term financial markets, in order to examine
the effectiveness of monetary policy amid the globalisation of financial markets.”

In Section 2, we anadyse empirically the determinants of real interest rates in G7 countries and

consider the implications. In Section 3, we consider central banks control of domestic short-term
interest rates under the stress of a global financial shock by reviewing the experiences of Japan’s
short-term financial markets in autumn 1998. The last section concludes the analysis and indicates
possible subjects for future study.

2. Determinantsof real interest ratesin G7 countries

In this section, we analyse the determinants of real long-term interest rates in G7 countries in order to
examine the effectiveness of monetary policy amid the globalisation of financial markets.

21 Determinants of real interest rates and factor s preventing their equalisation

As monetary policy has direct effects on the nominal short-term interest rate, it also has a significant
influence on the real short-term interest rate, defined as the difference between the nominal short-term
interest rate and the expected rate of inflation (Chart 2). On the other hand, the real long-term interest
rate reflects real domestic economic conditions over the long horizon, being affected by the real short-
term interest rate.

If world financial and capital markets were perfectly integrated, real interest rates would be equalised
internationally through the interest arbitrage transactions across different countries. However, it is
generally thought that world real interest rates have not yet been equalised across countries and that
differences in real domestic and foreign interest rates remain.

In the portfolio model of two country asset markets, the real interest rate difference is expressed by the
sum of the expected change in the real exchange rate and the risk premium which stems from
imperfect substitution between domestic and foreign assets (Fukao (1990)). This risk premium should
be regarded as a home bias phenomenon in that domestic investors prefer holding domestic rather than
foreign assets. There are several reasons why domestic and foreign assets are imperfect substitutes,
including exchange rate volatility risk, differences in default risk, institutional aspects such as taxation

or regulation of foreign exchange transactions, conventions regarding the payment of principal and
interest, and cash transférs.

®  Detailsof data properties and sources are described in the Appendix.

For example, Mishkin (1984) showed empirically that domestic real interest rates in different countries have not yet been
equalised. Barro and Sala-i-Martin (1990) also described empirical results showing that domestic real interest rates are
significantly affected not only by world factors such as world saving rates or world investment rates, but also by domestic
factors. From these analyses, it can be inferred that real interest rates in different countries are till affected by domestic
factors even amid the globalisation of financial markets.

An explanation of the risk premium stemming from the imperfect substitution between domestic and foreign assets comes
from Kawal (1994). Shiratsuka and Nakamura (1998) point to five factors which prevent international investment
diversification: (1) exchange rate volatility risk, (2) institutional and social factors in each country, (3) asymmetric
information, (4) various kinds of regulationsimposed on financial transactions, and (5) sovereign risk.
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Chart 2
Real Short-Term Interest Rates of M1-7 Countries

(1) U.S., Japan, Germany
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22 The pandl analysis

221  Themodd of empirical analysis

In this section, we study the determnation of real interest rates in G7 countries by empirical analysis
using panel data, in order to focus on the relationship between globalising financia markets and the
effectiveness of monetary policy.?

From the previous section, we can see that domestic monetary policy does, to some degree, affect the
rea long-term interest rate through its effects on the rea short-term interest rate and arbitrage
transactions between short- and long-term interest rates. However, if rea interest rates in different
countries were equalised, there would be less room for monetary policy in each country to affect
globally equalised real interest rates. Thus, in the empirical anaysis, as an explanatory variable we
took the real short-term interest rate as a proxy for domestic monetary policy in order to determine
whether monetary policy has significant effects on the domestic real long-term interest rate amid the
globalisation of financial markets.

In addition, we used the accumulated ratio of domestic current accounts to nominal GDP (hereafter
referred to as CA/GDP) as an explanatory variable in order to determine whether the risk premium
stemming from the imperfect substitution of domestic and foreign assets is reflected in the domestic
real long-term interest rate. An increase in CA/GDP simultaneously means an increase in both foreign
assets held by domestic investors and the risk attaching to holding them. Thus, the increase in
CA/GDP lowers the domestic real long-term interest rate and raises foreign real interest rates by an
amount corresponding to that risk premium (Chart 3).°

The model specification™ is as follows:

L_ s
(1) i =0p +B; +y; +a37 +a,CAG; ; +¢&;

where ri'g is the red long-term interest rate of G7 country i in period t, riﬁst is the rea short-term
interest rate," CAG;; is CA/GDP and ¢, is the error term. Two sets of dummy variables are

8 The framework of the empirical analysisin this section is based on Ishi (1996).

°  Note that CA/GDP, which is only a proxy variable for the imperfect substitution between domestic and foreign assets,

does not necessarily reflect al factors causing thisimperfect substitution as described earlier.

10" As described previously, the difference between domestic and foreign real interest rates depends both on the risk

premium stemming from imperfect substitution between domestic and foreign assets and on expected changes in the real

exchange rate. To estimate the effects of expected changesin the real exchange rate on the real long-term interest rate, we

added deviations of actual real effective exchange rates of G7 countries from their trends to the explanatory variable of

the regression model, as suggested by Ishi (1996), and re-estimated it. The proxy for expected changes in the real

exchange rate has significant effects on the real long-term interest rate. That is, if the actual real exchange rate is higher

than its trend for one period, market participants are assumed to expect the real exchange rate to depreciate and the real

long-term interest rate in the investors country is higher than those of other countries. On the other hand, two other
variables of this model, the real short-term interest rate and CA/GDP, have almost the same effect on the real long-term
interest rate even when the model is estimated without the variable of expected change in the real exchange rate. This
suggests that not only the risk premium stemming from the imperfect substitution between domestic and foreign assets
but also the expected change in the real exchange rate possibly influence the spread between domestic and foreign real
interest rates. However, the proxy variable in the above model may not be reliable in representing expectations of future
exchange rate changes because its movement depends the detrended model used. We therefore disregard the expectec
real exchange rate in the analysis below.

1on general, it is difficult to calculate the real interest rate of different countries. In this section, we determine the real

short-term interest rate by subtracting GDP deflator changes from one quarter earlier to two quarters later from the
nominal short-term interest rate. This is equivalent to assuming that investors forecast inflation two quarters ahead based
on actual inflation information. On the other hand, the real long-term interest rate is calculated by subtracting GDP
deflator changes one year ahead from the nominal long-term interest rate. This is equivalent to assuming that investors
forecast inflation one year ahead, with more forward-looking behaviour in the long run than in the short run.
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included in the model: the country dummies, g;, which capture domestic factors and time
dummies, y,, which capture common shocks to all countries in one period, such as global financial

Chart 3
CA/GDP of MI-7 Countries
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shocks.® The parameter for CA/GDP, ., is expected to be negative theoretically. In this empirical

analysis, we estimate the above regression model for three periods using quarterly data®® The first

period, 1973Q1-1980Q4, is characterised by acceleration of inflation, the second period, 1981Q1-
1986Q4, by deceleration of inflation, and the third period, 1987Q1-1997Q4, by price stability. We
also estimate the model using the rolling regression method with 10-year window to investigate how
the estimated parameters change in different sample periods.

222
The results of the empirical analyses are shown in Table 2 and Chart 4-3. In the following, we discuss

Estimation results and implications

the main results and the implications.

(1) The real short-term interest rate, a proxy variable for monetary policy, significantly affects the
real long-term interest rate in all sample periods, which implies that domestic monetary policy
also has a significant effect on it even amid the globalisation of financial markets.

Table 2

Estimation results of panel analysis
(resultsfor three sample periods)

Sample period from 1973Q1 to 1980Q4

Dependent variable: real long-term interest rate
Explanatory variable oLs One-way fixed One-way Two-way fixed Two-way
effect random effect effect random effect

Constant term 0.193 0.092 —0.085 0.029

(0.95) (0.30) (0.52) (0.08)
Real short-term interest 0.748** 0.622** 0.691** 0.515** 0.617**
rate (17.84) (13.02) (15.90) (12.62) (16.73)
CA/GDP 0.029 —-0.105* —-0.002 0.016 0.016

(2.11) (2.91) (0.04) (0.35) (0.51)
Lagrange multiplier test: 13.86 61.42
One-and two-way (0.00) (0.00)
random effect vs OLS
Hausman test: 12.31 38.19
One-way fixed vs one- (0.00) (0.00)
way random effect
Adjusted R-squared 0.588 0.633 0.773

Hypothesis test (p-values are in parentheses)
Likelihood F-test
ratio test: X

One-way fixed effect 32.52 5.51
vs OLS (0.00) (0.00)
Two-way fixed effect 176.35 5.80
vs OLS (0.00) (0.00)
Two-way fixed effect 144.30 5.37
vs one-way fixed effect (0.00) (0.00)

12

they are equal to zero.
13

The country and time dummies are included in all sample periods because stetistical tests reject the null hypothesis that

The historical movements of three variables in the model, the domestic real long-term interest rate, the real short-term

interest rate and CA/GDP of the relevant G7 country, are shown in Charts 1 to 3.
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Table 2 (cont.)

Sample period from 1981Q1 to 1986Q4

Constant term 3.975* 4,024** 4.615** 4.390**
(12.91) (9.16) (15.42) (9.89)
Real short-term interest 0.415** 0.409** 0.410** 0.317** 0.342**
rate (7.55) (7.60) (7.68) (6.63) (7.39)
CA/GDP —0.035** -0.003 —-0.029 —0.005 —-0.028
(3.99) (0.07) (1.30) (0.13) (1.34)
Lagrange multiplier test: 55.24 85.44
One- and two-way (0.00) (0.00)
random effect vs OLS
Hausman test: 0.39 5.02
One-way fixed vs one- (0.82) (0.08)
way random effect
Adjusted R-squared 0.349 0.464 0.660
Hypothesis test (p-values are in parentheses)
Likelihood F-test
ratio test: X
One-way fixed effect 38.77 6.88
vs OLS (0.00) (0.00)
Two-way fixed effect 142.65 6.06
vs OLS (0.00) (0.00)
Two-way fixed effect 103.88 5.06
vs one-way fixed effect (0.00) (0.00)
Sample period from 1987Q1 to 1997Q4
Constant term 3.470* 3.499** 3.161** 3.447*
(20.48) (13.12) (14.69) (12.73)
Real short-term interest 0.340* 0.303** 0.296** 0.346** 0.314**
rate (9.57) (8.49) (8.41) (8.30) (8.93)
CA/GDP —0.024** —0.093** —0.043** —0.057** —0.040**
(8.00) (7.24) (6.11) (4.44) (5.78)
Lagrange multiplier test: 94.14 127.11
One- and two-way (0.00) (0.00)
random effect vs OLS
Hausman test: 22.76 4.89
One-way fixed vs one- (0.00) (0.09)
way random effect
Adjusted R-squared 0.386 0.511 0.602
Hypothesis test (p-values are in parentheses)
Likelihood F-test
ratio test: X
One-way fixed effect 76.411 14.03
vs OLS (0.00) (0.00)
Two-way fixed effect 188.99 4.34
vs OLS (0.00) (0.00)
Two-way fixed effect 112.58 2.63
vs one-way fixed effect (0.00) (0.00)

Notes: Figuresin parentheses below the estimated parameters indicate t-values. ** and * indicate significance of the estimated
parameters at the 1% and 5% levels respectively. In the process of model selection, the smaller the p-vaue of likelihood ratio- and
F-tests, the more the one-way fixed effect model is likely to be preferred to either OLS or the one-way fixed effect model. In
addition, the smaller the p-value of the Lagrange multiplier test, the more the one-way and two-way random effect models are
likely to be chosen than OLS. And the smaller the p-value of the Hausman test, the more the one-way and two-way fixed models
are likely to be chosen than one-way and two-way random effect models. The selected models are shaded.
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Chart 4-3
( 2 ) Resutsof Rolling Regression
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(1) Two way fixed effect models are chosen in all sample periods. The model contains both country and time

dummiesin explanatory variables. Here we omit their estimation results.

(2) Inthe above charts, the bald linesindicatethe estimated parameters of explanatory variablesin the model,

and dotted lines estimated parameters + 2 x their standard deviations, which indicates a 5 percent significance
level.

However, the later the sample period, the smaller the estimated parameter of the real short-term
interest rate, a,. Thus, the influence of monetary policy on the real long-term interest rate has

been decreasing year by year.

From the late 1980s, the parameter for CA/GDP, a,, has had a significant effect on the real

long-term interest rate. Thisimplies that the risk premium stemming from imperfect substitution
between domestic and foreign assets has pushed down the real long-term interest rate of the

65



3

country which holds net foreign assets, and pushed up that of the country which holds net
foreign liabilities.™

In other words, this risk premium implies that the more foreign assets domestic investors have,
the higher the returns they require for compensation for risksinvolved in holding such assets.

Note that the parameter for CA/GDP is significant only in the sample periods after the late
1980s. This is because the current account imbalances in G7 countries were so small in the
1970s and early 1980s that the effect of CA/GDP could not be extracted by empirical analysis,
athough the mechanism of home bias had possibly worked even in those periods. On the other
hand, as current account imbalances increased after the late 1980s, the phenomenon of home
bias has become statistically significant.

There seems to be little difference between the determinants of rea long-term interest rates in
Japan and the other G7 countries. This can be confirmed by decomposing the sum of squared
resduas of the model into the part contributed by each country. Although the weight
contributed by Japan is higher than those of other countries except for the United Kingdom in
sample period 1, it is amost the same as them or rather lower in sample periods 2 and 3, as
shown in Table 3. These facts suggest that the determinants of Japan’'s real long-term interest
rate are not necessarily much different from those in other G7 countries.

The fact that Japan’s real long-term interest rate is relatively lower than those of G7 countries in
the later periods is consistently explained by the following two factors: the low real short-term
interest rate, brought about by the Bank of Japan’s extremely easy monetary policy, and the
large positive CA/GDP, which has held down Japan’s real long-term interest rate until now.

Analysis of sum of squared residuals of the model

Table 3

Sample period

us JP

DE

UK

FR

IT CA

Sum of the

sguared residuals

R-
sguared

(1) Contribution of each country

1973Q1-1980Q4
1981Q1-1986Q4
1987Q1-1997Q4

0.84
239 4.05
249  2.69

4.46

1.83
2.43
3.11

7.04
5.29
5.46

0.81
3.77
4.03

233 1.28
3.02 6.55
12.10 3.14

18.59
27.50
33.02

81.41
72.50
66.98

Sample period

us JP

DE

UK

FR

IT CA

SUM

(2) Country weight
1973Q1-1980Q4
1981Q1-1986Q4
1987Q1-1997Q4

454 23.98
8.68 14.73
7.53 8.16

9.86
8.82
9.42

37.85
19.24
16.53

4.37
13.72
12.22

12.53 6.87
10.98 23.82
36.64 9.51

100.00
100.00
100.00

Note: The contributions of each country to the sum of squared residuals of the model in (1) are multiplied by 100.

14

The risk premium imposed on holding foreign assets may include some sovereign risk of the country issuing these

foreign bonds. In this analysis, we tried to use the ratio of financial liability of general government to nomina GDP, as a
proxy for sovereign risk, as the explanatory variable. However, we did not find evidence that the variable has a
significant effect on the real long-term interest rate.
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3. Effects of the global financial crisis on Japanese financial marketsin
autumn 1998

Generally speaking, domestic short-term interest rates are likely to be under the control of the central
bank even given the globalisation of financial markets. However, can we say that the domestic short-
term financial market iswell controlled by the central bank in the event of global financial stress?

In autumn 1998, we observe that either a deterioration in the creditworthiness of Japanese financia
ingtitutions in the eyes of market participants or a credit contraction with a drying-up of dollar
liquidity led to an increase in the Japan premium imposed on dollar fundings amid the global financial
crisis. As aresult, Japanese short-term interest rates were exposed to upward pressure.

Below, we review the behaviour of Japanese financia institutions and arbitrage relationships among
some financial markets in autumn 1998 (Section 3.1), and consider the Bank of Japan’s control over
the domestic short-term financial market (Section 3.2).

31 The Japan premium, market interest rates and the behaviour of financial institutions

The Japan premiuth(Chart 5), which reflects the differences in dollar funding costs of Japanese and

foreign financial institutions, increased by 1 percentage point in autumn 1997, when the Hokkaido
Takushoku Bank and Yamaichi Securities went bankrupt. Afterwards, although it decreased to 0.2
points temporarily in May 1998, it began to quickly increase again and reached 0.91 points at the
beginning of NovembeY.

According to market participants, the reason for the increase in the Japan premium in 1998 was the
same as in 1997 in that the creditworthiness of Japanese financial institutions had deteriorated, that is,
solvency risk had heightenéd.However, the surge in autumn 1998 was probably affected by greater
dollar liquidity risk*® which led to Japanese financial institutions finding it difficult to raise dollar
funds. Reasons were both a credit contraction and a drying-up of dollar liquidity in global financial
markets that were caused by the Russian debt crisis — the depreciation of the Russian rouble and
subsequent debt moratorium — and the near-collapse of LTCM.

Faced with such a difficult financial situation, Japanese financial institutions tried to procure yen funds
in domestic and global financial markets and to convert them into dollar funds through yen/dollar
swap transactionS. Consequently, this added to the demand for yen funds, which were necessary for
yen/dollar swap transactions. This, together with a rise in the risk premium attaching to yen fundings
of Japanese financial institutions, increased upward pressure on yen interest rates. The risk premium
for raising yen funds, as given by the difference between the euroyen TIBOR and the risk-free yen
treasury bill rate, widened from October to the beginning of November, as shown in Chart 6.

B nthis section, we define the Japan premium as three-month dollar TIBOR minus three-month dollar LIBOR.

16 \When Cosmo Credit Cooperative, Kizu Credit Cooperative and Hyogo Bank went bankrupt and the illegal transactions in

the New York branch of Daiwa Bank were exposed in 1995, the creditworthiness of Japanese financial institutions
deteriorated and the Japan premium increased. For details of the Japan premium in autumn 1997, see Bank of Japan
(1998).

Y n 1998, the failure of LTCB, whose bankruptcy was rumoured in June and which was temporarily nationalised in

October, and uncertainty over the passing of laws for the revitalisation of the financial system increased concerns about
the soundness of Japanese financial institutions and the entire Japanese financia system.

18 Conceptually, the Japan premium is equal to the premium on the default risk of Japanese financia institutions compared

with that of foreign financia institutions. The default risk is the sum of solvency risk and liquidity risk. However, it is
quite difficult to directly observe solvency and liquidity risk.

¥ nthis case, transactions in which Japanese financia ingtitutions receive dollars and foreign financial ingtitutions yen at

the start date, and Japanese financial institutions receive yen and foreign financial institutions dollars at the
predetermined forward exchange rate on the end date of the transactions.
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Japan Premium Chart 5
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The reason Japanese financial institutions engaged in alot of yen/dollar swap transactions at that time
is that such transactions were easier than uncollateralised direct dollar fundings. This implies that
whereas the supply side of dollar funds bears the counterparty’s default risk in uncollateralised
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transactions, in yen/dollar swap transactions, in which foreign financia institutions receive yen as
collateral, there is relatively less risk. Therefore, yen/dollar swap transactions provided a good
opportunity to raise dollar funds for Japanese financial institutions with relatively low credit ratings,
which could hardly raise dollar funds without collateral. %

Chart 7

Y en/Doallar Spot and Yen/Dadllar Swap Turnover
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If Japanese financial institutions could have raised dollar funds smoothly through yen/dollar swap
transactions, the liquidity risk portion of the Japan premium would have been diminated, although the
solvency risk portion would have partially remained. However, when the globa financia crisis
occurred in autumn 1998, the suppliers of dollar funds, especially foreign financia institutions, tended
to restrict yen/dollar swap transactions with Japanese financial institutions.” Hence, the difficulty
faced by Japanese financial institutionsin procuring foreign currency was not eased immediately.

2 Chart 7 shows that yen/dollar swap turnover was more than yen/dollar spot turnover in autumn 1997 and autumn 1998, as

Hangjiri (1999) pointed out in his paper.

2 some possible factors explaining the behaviour of foreign financia ingtitutions are as follows: first, profits of many

foreign financia institutions had deteriorated and their risk-taking capacity had weakened due to global financial shocks
in autumn 1998. In addition, they experienced large voldtility in the yen/dollar spot exchange rate, as shown in Chart 8,
and had few opportunities to invest yen funds (obtained through yen/dollar exchange swap transactions with Japanese
financia institutions) in risk-free assets (since there were insufficient risk-free assets, i.e. yen treasury and financing bills)
in Japan’s short-term financial market (Hanajiri (1999)).
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Chart 8
Yen/Dollar Exchange Rate and V olatility
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With the quantitative restriction, prices do not work efficiently to clear the markets. In autumn 1998,
as foreign financia ingtitutions restricted yen/dollar swap transactions, a distortion of arbitrage
transactions between domestic and foreign interest rates was observed in short-term financial markets.
As shown in Chart 9, the arbitrage relation between yen and the dollar risk-free rates, that is, yen and
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Chart 9

Arhitrage Relation between Yen/Dollar Markets
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dollar treasury bill rates, adjusted by the spot and forward exchange rate spread, was not maintained, a
phenomenon which was not observed in autumn 1997.%

In the same way, the spread between the cost for foreign financia institutions of converting from
dollar to yen funds and the yen treasury bill rate, whose mean value is around 0.15% on average,
decreased remarkably or went below zero from the end of September to December 19982 This
suggests the strong risk-averting stance of foreign financial institutions and the existence of
quantitative restrictions on yen/dollar swap transactions®*

2 According to Chart 9, on the other hand, the arbitrage relation between yen and dollar TIBOR adjusted by the yen/dollar

spot and forward exchange spread was maintained in this period.

2 In autumn 1997, we can also observe an increase in the gap between the cost for foreign financial institutions of

converting from yen to dollar funds and the yen treasury bill rate. However, the narrowing of this gap in autumn 1998
was more pronounced and longer than in autumn 1997.

2% Reasons for the arbitrage distortion in Charts 9 and 10 are that the yen treasury bill rate was too low to decline in the face

of a zero bound and that a deterioration in the creditworthiness of Japanese financial institutions was reflected in the yen
treasury bill rate. However, periods in which the yen treasury bill rate was zero were few during the arbitrage distortion
period. In addition, although one private rating company, Moody’s Investors Service, lowered its rating on yen bonds
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. . . . Chart 10
Converson Costs of Foreign Fnancia Institutions

fromthe Dollar to Y en and the Y en TB Rate
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(1) The lines above and below the average (A) "Conversion Cost of foreign financid institutions fromthe
Dollar to Yen" minus (B) "Yen TB rate" in the lower panel are average series + 2 x standard deviation.
(2) 3-month Yen TB rate and 3-month Dollar LIBOR.

issued and secured by the Japanese government from Aaa to Aal on 17 November 1998, distortion of the arbitrage
relation had already been observed. Hence, we believe that this analysis are not affected by such factors.
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3.2 Monetary policy operations of the Bank of Japan and their effects

In response to this tough financial situation, the Bank of Japan conducted money market operations by
injecting ample yen funds using instruments with relatively long maturities (beyond the end of the
calendar year) in order to mitigate the upward pressure on short-term yen interest rates.
Simultaneously, the Bank absorbed excess yen funds by sdlling bills with short maturities in an
attempt to prevent the overnight call rate, Japan’s interbank rate, from decreasing excessively
(Chart 11; Bank of Japan (1999)). These money market operations had the following effects.

First, the injection of ample yen funds for conversion into dollar funds had a direct effect in mitigating
upward pressure on the short-term yen interest rates caused by the procurement of yen funds.

Second, the injection of ample yen funds implies that the Bank of Japan supplied these funds for
Japanese financial institutions to convert into dollars. In this way, the Bank of Japan supported
Japanese financial institutions’ dollar financing. At this time, in fact, because foreign financial
institutions restricted quantities in yen/dollar swap transactions, the difficulty of Japanese financial
institutions in raising dollars was not completely eased. However, if it had not been for the Bank of
Japan’s money market operations, the Japanese financial situation might have been more confused.

Third, market participants complained that Japanese markets for risk-free yen assets, such as treasury
bills and financing bills, were so small that foreign financial institutions were forced to restrict
yen/dollar swap transactions (see footnote 21). In reality, excessive demand for treasury bills is
evidenced by the fact that the treasury bill rate fell to zero at the beginning of November 1998. In this
respect, the operations of the Bank of Japan to absorb excess yen by BOJ bill sales contributed to
providing risk-free yen assets to the market, and consequently led to the activation of yen/dollar swap
transactions. In fact, most of the buyers of these bills were foreign financial institutions (Shirakawa
(1999)).

Lastly, the easing of dollar procurement by Japanese financial institutions, described above, seemed to
reduce the default risk of Japanese financial institutions and the Japan premium. These effects also
worked to reduce the short-term yen interest rate by decreasing the risk premium on yen funds.

From the above discussions, the money market operations of the Bank of Japan in autumn 1998, that
is, the aggressive injection of yen and BOJ bill sales, had some effect in mitigating upward pressure on
yen interest rates induced by both the drying-up of dollar liquidity and the malfunction of swap
transactions. Nonetheless, it could not mitigate the increase in the Japan premium stemming from
solvency risk.

In addition, global financial markets regaining stability after the interest rate reductions by the Federal
Reserve and increased confidence in Japan’s financial system following the enactment of financial
legislation enabled the short-term yen interest rate to decrease after mid-November.

4, Concluding remarks

In this paper, we analysed both the determinants of real interest rates in G7 countries and the impact of
the global market crisis in autumn 1998 on Japan’s short-term financial market, in order to examine
the effectiveness of monetary policy amid the globalisation of financial markets.

From the empirical analysis of the determinants of real interest rates in G7 countries in Section 2, we
found that monetary policy has a significant effect on domestic real long-term interest rates, and that
the risk premium stemming from the imperfect substitution between domestic and foreign assets also
had a significant impact from the late 1980s. The latter indicates a home bias whereby domestic
investors require higher returns for holding foreign assets. In addition, the determinants of Japan’s real
long-term interest rate are not much different from those in other countries. All this implies that the
real interest rates of different countries have not yet been equalised, and that monetary policy still has
a significant effect on the domestic economy through its influence on the real long-term interest rates
despite the globalisation of financial markets.
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However, it should be noted that the estimation results show that the direct effects of monetary policy
on real long-term interest rates have been gradualy weakening over time. In this respect, it is
worthwhile to explore the effects of monetary policy on real long-term interest rates further, including
indirect effects through the risk premium.®

In Section 3, we considered the effects of the global financial crisis in autumn 1998 on Japan's short-

term financial market. The increase in the Japan premium and upward pressure on short-term yen
interest rates were aggravated by the contraction in dollar lending and swap transactions by foreign
financial institutions, not to mention the erosion of Japanese financial institutions’ creditworthiness.
These phenomena of credit contraction and the drying-up of dollar liquidity were observed in the
distortion of the arbitrage relation between Japanese and US short-term financial markets.

To tackle this situation, the Bank of Japan injected ample yen funds using instruments with relatively
long maturities (beyond the end of the calendar year) on one hand, and absorbed excess yen funds
through BOJ bill sales to prevent the overnight call rate from excessively decreasing on the other.
These money market operations are likely to have contributed to mitigating upward pressures on the
short-term interest rate through the direct effect of the supply of yen funds and the indirect effect of
prompting Japanese financial institutions to convert yen into dollars, which consequently reduced the
Japan premium and risk premium on yen funds.

% Accordi ng to the results of rolling regression, the adjusted-R squared falls from about 0.8 to 0.6 as in later sample

periods. This suggests that the explanatory power of the real short-term interest rate and CA/GDP with respect to the real
long-term interest rate has been weakening. In this paper, we did not investigate further, however, it is important to
consider those factors amid the globalisation of financial markets.
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Appendix

Deter minants of thereal interest ratesin MI-7 countries

Data Content Source
Real long-term Therea long-term interest rate isthe nominal long- |OECD, “National
interest rate term interest rate minus inflation one year ahead. Accounts”, etc.

L _
it =

it —[(Rtea/ Re) = 1)]
where ri'jt is the real long-term interest rate of
countryi in periodt, iiEt the nominal long-term

interest rate and? , the GDP deflator.

Real short-term
interest rate

The real short-term interest rate is the nominal sh
term interest rate minus actual inflation from one
guarter back to two quarters ahead.

S _:s
iy =i = [(Ra2/Re) 3= 1)]
where riﬁst is the real interest rate of countriyn

periodt, ift the nominal short-term interest rate af
R the GDP deflator.

Q@ECD, “National
Accounts”, etc.

nd

Nominal long-term
interest rate

United States: 10-year treasury notes.
Japan: 10-year government bonds.
Germany: 10-year government bonds

(before 1985Q4, government bonds with maturity
7-15 years).

United Kingdom: 20-year government bonds.
France: public and semi-public bonds.

Italy: 10-year government bonds.

Canada: over 10-year government bonds.

Indicators”, etc.

of

Nominal short-termUnited States: three-month CD.

interest rate

Japan: three-month CD. (before 1979Q2, two-mo
bill rate)

Germany: three-month interbank rate.
United Kingdom: three-month interbank rate.
France: three-month PIBOR.

Italy: three-month interbank deposit rate.
Canada: 90-day deposit rate.

H?Hicators”, etc.

Accumulated ratio
of current accounts
to nominal GDP

The accumulated ratio of each term’s current
saccounts to nominal GDP from 1970Q1.

IMF, “International
Financial Statistics”,

Indicators”, etc.
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Effects of the global financial crisis on Japanese financial marketsin autumn 1998

Data Content Source

TIBOR Three-month euroyen TIBOR, three-month euro Japanese Bankers’
(Tokyo interbank dollar TIBOR. Association

offered rate)

LIBOR Three-month euroyen LIBOR, three-month euro |The British Bankers’

(London interbank
offered rate)

dollar LIBOR.

Association

Spot and forward
exchange spread

Three-month yen/dollar spot and forward exchan
spread.

JEhe Nihon Keizai
Shinbun

Yen treasury bill
rate

Three-month yen treasury bill.

Japan Bond Trading Co.
Ltd

Dollar treasury bill
rate

Three-month dollar treasury bill.

US Department of
Commerce

Yen/dollar spot
turnover,
Yen/dollar swap
turnover

yen/dollar spot and yen/dollar swap turnover in yg
dollar exchange markets.

fBank of Japan, “Financial
and Economic Statistics
Monthly”
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Monetary policy implications of theinternational role of the euro

Nuno Cassola®

1. Introduction

The international role of the euro is drawing the attention of a growing number of academic and
central bank economists. In fact, several studies have already been published focusing particularly on
the financial market implications of the emergence of the euro as an internationa currency.? The
implications that the internationalisation of the euro might have for the conduct of monetary policy by
the Eurosystem have received |ess attention. These are the focus of this paper® The main difficulty in
carrying out such an anaysis lies in clearly distinguishing the specific impact of the
internationalisation of the euro from other factors that may impact on monetary policy. Factors like the
liberdisation and growing international integration of financial markets, and the changes resulting
from Monetary Union itself affect the structure of the economy, the behaviour of the private sector
and, thus, may impact on monetary policy. Furthermore, technological changes in computing and
telecommunications, which occur largely independently but go hand in hand with the increasing
international role of the euro, may also have implications for monetary policy. An additional difficulty
is related to the lack of data, afact that inhibits any reasonable empirical exploration of the subject at
the current stage. This study, thus, mainly focuses on conceptual and theoretical issues. The paper is
organised as follows. Section 2 briefly reviews the current use of the euro by non-euro area residents
and the factors that may affect the international use of the euro in the future. Section 3 addresses the
impact that the internationalisation of the euro might have on the transmission mechanism of monetary
policy (Section 3.1) and on the monetary policy strategy of the Eurosystem (Section 3.2). The latter
focuses on money demand (Section 3.2.1), the role of the exchange rate (Section 3.2.2) and the
information content of the yield curve (Section 3.2.3). Section 3.3 discusses some aspects relating to
financial stability. The general implications of the internationalisation of the euro for monetary policy
are summarised in Section 4.

2. Theinternational role of the euro*

A currency that performs at least two of its three classical functions — unit of account, medium of
exchange and store of value — outside the country or area where it is issued, whether for private or
official use, can be considered international money. The euro is the second most widely used currency
at the international level, behind the US dollar and ahead of the Japanés&hismaturally reflects

the legacy of the former national currencies of the euro area countries that have been replaced by the

Prepared by Nuno Cassola, of the Directorate Monetary Policy (DMP) in the Directorate General Economics (DG-E) of

the European Central Bank (ECB). Comments by Philippe Moutot, Wolfgang Schill, Hans-Joachim Kléckers, Klaus

Masuch and Nick Vidalis are gratefully acknowledged. The opinions expressed in this paper are those of the author and
do not necessarily represent those of the ECB.

See, for example, IMF (1997a), Hartmann (1998) and Portes and Rey (1998).

Discussions on this topic have mainly focused on the incentives to international policy coordination, as, for example,
Alogoskoufis and Portes (1997) and Bergsten (1997), and on dollar/euro exchange rate volatility, as, for example,
Bénassy-Quéré et al. (1997).

This section benefits from exchanges of views with Philipp Hartmann, in the Directorate General for Research (DG-R) of
the ECB, and Adrian Van Rixtel, in the DG-E of the ECB.

For data on the current use of the euro by non-euro area residents, see ECB (1999d).
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euro. There are four major factors determining the international role of a currency. The first is history

and inertia. One currency tends to be used internationally because others are expected to use it — thus
the analogy between the international use of a currency and the choice of English as the international
language. This factor militates against a rapid expansion of the international role of the euro. The
second is the economic weight of the currency area, particularly in relation to world trade in goods and
services. Compared with the United States, the euro area accounts for a greater share of world exports
in goods and services, and in terms of GDP per capita the United States and the euro area are
comparable. These factors may contribute to the international role of the euro. The third factor is
related to financial openness and development of the currency area. In this respect, although the euro
area has developed a larger banking sector, equity and debt securities markets are much larger in the
United States. The introduction of the euro has fostered a process of structural change in the euro area
financial and banking sectors that is expected to contribute to the international role of the euro. The
fourth factor is confidence in the value of the currency. The euro might have inherited the reputation
of the most stable of the former currencies. Furthermore, the institutional design of the Eurosystem,
granting it independence from political interference in pursuing stability-oriented monetary policy,
enhances its credibility. Nevertheless, as the practice of central banking shows, only by developing
and sustaining a track record of stability will the euro retain or enhance its attractiveness as an
international currency.

The four factors mentioned above are related to two underlying economic determinants of the
international role of a currencgize andrisk. The first three — history, economic weight and financial
development — are relateddi@e and interact in a virtuous way to “perpetuate” the dominant position

of an international money. Stage Three of EMU acted as a catalyst for wide-ranging transformation in
the capital markets of the participating countries. Due to the interplay between network externalities
and economies of scale, an integrated euro area capital market will surely exceed the sum of the
constituent parts in a fundamental way. In fact, through increased competitiveness and efficiency euro
area capital markets will become larger, with increasing liquidity, breadth and depth. This will tend to
lower transaction costs (bid-ask spreads) and may facilitate the international use of the euro, which in
turn will increase volume of trading in euro financial assets, further reduce transaction costs and,
possibly, attract more market participants in a virtuous way. The fourth factor — monetary policy
independence and central bank credibility — interacting with the second and the third factors, will to a
large extent determine the volatility of returns of euro area financial assets and their correlation with
returns on investments denominated in other currencies. These characteristics create opportunities for
portfolio diversification across currencies that contribute to reducing exposure to systemic risk and
thus act like a “centrifugal” force counteracting the “centripetal” force of the size dimension.

Changes in invoicing and denomination practices in trade, and pricing in standardised and centralised
commodity markets are likely to be very slow. Nevertheless, due to lower transaction costs in the
foreign exchange market and, perhaps, the increasing ability of euro area exporters to use the euro for
invoicing and settlement, it is reasonable to expect a gradual expansion in the use of the euro as a
payment/vehicle currency.

The factors mentioned above suggest that the international role of the euro will be determined by
market forces in the context of increasing globalisation. There is a two-way relationship between the
depth and breadth of euro area financial markets and the international use of the Eeo.
enlargement of the investor base provided by the internationalisation of the euro is likely to contribute
to an expansion of both the quantity and diversity of securities issued by euro area residents.
Consequently, trading activity in secondary financial markets could also be stimulated. Of particular
relevance could be the development of corporate bond markets and credit derivatives and the impetus
given to securitisation. Such feedback from the internationalisation of the euro will contribute to
enhancing overall liquidity in euro area capital markets, furthering the reduction of transaction costs.
A mutually reinforcing process of financial development and internationalisation could take place.
These phenomena may be additional factors in shaping the financial structure in the euro area. In
particular, direct finance may gain relevance with a diminished role of banks.

6 See, for example, McCauley (1997).
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3. Potential implicationsfor monetary policy

Financial markets play a key role in the transmission mechanism, as they influence to a large extent
the effectiveness of the transmission mechanism of monetary policy. As indicated in Section 2, an
enhanced international role of the euro may contribute to the creation of a broader, deeper and more
liquid financial market in the euro area. It will be characterised by lower transaction costs, further
integrated bond and to some extent equity markets, and possibly an enhanced role of direct finance
with alarger role of private debt securities and equity markets. The impact of the international role of
the euro on the transmission mechanism will also be determined by the impact of these features on the
various channels of the transmission mechanism.

This section discusses the potential implications of the international role of the euro for the conduct of
monetary policy by the Eurosystem. Two broad perspectives are taken. Firstly, we discuss the impact
that the international role of the euro may have on the transmission mechanism (Section 3.1).
Secondly, we focus on whether the international role of the euro might affect the strategy of the
monetary policy of the Eurosystem (Section 3.2). Financial stability issues, which are related to both
the transmission mechanism and the monetary policy strategy, are discussed in Section 3.3.

31 The transmission mechanism of monetary policy

Most economists agree that, in the short run, monetary policy actions can affect real output and other
real economic variables. At the same time, in the long run, money is generaly considered to be
neutral. Nevertheless, there is broad agreement about the important contribution that monetary policy
oriented towards maintaining price stability can make to improving economic prospects and raising
living standards. There is, though, far less agreement on how precisely monetary policy exerts its
influence on the economy (i.e. the transmission mechanism). Due to the diversity of perspectives, this
paper does not follow any particular view about the transmission mechanism but, instead, tries to take
into account the various approaches that have been put forward in the literature.” After briefly
reviewing the theoretical basis for considering the different mechanisms, this section discusses
whether and how these might be affected by the internationalisation of the euro.

There are severa channels through which changes in money and interest rates flow through to
aggregate demand. These channels include interest rate effects, exchange rate effects and wesalth
effects. Furthermore, one can make a distinction between the credit channel and the interest rate
channel that is mainly concerned with whether banks and bank lending play a special role in the
transmission mechanism.

Brief overview of the transmission mechanism

Monetary policy tightening is generally associated with a reduction of base money supply growth and
higher short-term nominal interest rates. Given price or inflation stickiness,® following an increase in
nominal short-term interest rates real short-term interest rates rise as well. Additionally, longer-term
real interest rates might also rise slightly.® These higher real interest rates change the opportunity cost

" For abrief overview of the transmission mechanism, see, for example, Mishkin (1995) and the papers included in the

Journal of Economic Perspectives, Vol. 9 (1995): 3-96. See also Dale and Haldane (1993) and IMF (1996). For a recent
and comprehensive survey, see Walsh (1998).

When prices are fully flexible, anticipated monetary policy might still impact on real activity. For example, anticipated
inflation, which acts like atax on real balances, reduces the utility of the representative agent. Fully flexible price models
will not be considered in this paper because of the weak empirical evidence supporting them. See Walsh (1998).

Central bank credibility will be an important factor in the transmission mechanism. For example, if longer-run inflation
expectations are not firmly anchored, nominal interest rate changes may not be considered by the private sector as
changes in the real interest rate and consequently the private sector may not ater its demand for investment and/or
consumption. Furthermore, as central bank credibility may be subject to changes, the transmission mechanism may also
vary over time. This might be of particular relevance in the case of the internationaisation of the euro because the
Eurosystem’s policy actions will have to be understood by investors resident outside the euro area. These investors may
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of borrowing funds to finance expenditure and will tend to lead to a decline in investment and,
perhaps, consumption demand, which produces a decline in aggregate demand and output.® The
intensity of these effects will depend on the extent of the transmission of officia interest rate changes
along the yield curve and on the degree of the transmission of market interest rate changes to retail
deposit and loan interest rates.

An increase in officia interest rates may also cause a decline in asset prices (equity, property), by

changing the discount rate of future earnings from holding assets. As a consequence, the market value

of firms will tend to fall in relation to the replacement cost of capital (Tobin’s q) and firms will have
less incentive to buy new investment goods because through takeovers they can buy existing capital
more cheaply. Investment spending would thus be reduced. Wealth effects will also tend to lower
private consumption.

Furthermore, the quantitative importance of changes in interest rates via cash flow effects will depend
on the leverage of the private sector and on the balance between short- and long-term debt in the
liabilities of firms (and the asset of households) and the mixture of fixed versus floating rate debt.
Generally, demand will be affected via cash flow effects of changes in interest rates in so far as
borrowers and lenders have different marginal propensities to spend.

Banks may also play a special role in the transmission mechanism (credit channel) to the extent that
they are particularly well suited to deal with the problem of screening and monitoring borrowers that
have limited access to capital markets (small or new firms and housefold&jen monetary policy
tightening leads to decreasing bank reserves and higher funding costs, banks will reduce the supply of
lending if loans and securities are not perfect substittitéalith banks reducing credit and firms

unable to easily substitute from bank loans to other sources of credit or retained earnings, the
availability of bank lending may have an independent impact on aggregate spending, reinforcing the
impact of interest rate increases. Spending in consumer durable goods and housing purchases may also
be affected for similar reasons. The usual assumption in the literature is that if it exists, the bank
lending effect enhances the efficacy of monetary policy.

Asset price changes may lead to a decline in the net worth of firms, meaning that lenders, in effect,
have less collateral for their loans. Consequently, banks will be less protected against shocks to
borrowers’ balance sheets and against moral hazard, which may lead to decreased willingness of banks
to lend to firms®> An increase in official interest rates also causes deterioration in firms’ balance
sheets because it reduces net cash flow, possibly at the time when retained earnings decline. The
balance sheet effect will imply a more fragile financial position of the private sector and an increased
likelihood of financial distress that leads to a decline in spending in investment.

The role of the exchange rate in the transmission mechanism can be briefly summarised. Higher
domestic (real) interest rates normally lead to an appreciation of the currency. The higher value of the
currency makes goods produced in the country relatively more expensive than foreign goods, thereby
causing a fall in net exports and hence in aggregate demand. Furthermore, currency appreciation will
tend to lower import prices expressed in domestic currency, thus further dampening inflationary
pressures in the economy.

have less information about euro area economic developments than residents or may have different views about the
implications of the Eurosystem’s monetary policy actions.

1 The overall impact of interest rate changes on consumption is theoretically ambiguous due to offsetting income and

substitution effects.

1, reality there is a spectrum of firms, from small to large, in the economy. With the deepening, broadening and greater

liquidity of euro capital markets, partly resulting from the internationalisation of the euro, more medium-sized firms may
actually gain access to capital markets.

2 they were perfect substitutes, banks would sell securities to maintain loan volumes.

2 1t does not imply quantitative credit rationing by banks. Price rationing through higher premiums over money market

interest rates and/or other non-price borrowing terms (more collateral) may lead to a decrease in borrowing.
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When discussing the implications of international capital market integration for US monetary policy, it
is frequently emphasised that the internationalisation of finance changed the transmission mechanism
by changing the effects of actual and anticipated exchange rate movements and thus enhancing the role
of the exchange rate."

The impact of the internationalisation of the euro on the transmission mechanism: general aspects

(i)  Quicker adjustment of market interest ratesto official interest rate changes and more
competition in banking

Should the internationalisation of the euro stimulate the development of a financial structure more
dominated by direct finance, interest rates and wealth effects could gain more relevance in the
transmission mechanism, because financial market prices tend to react more rapidly to officia interest
rates than retail deposit and lending rates. Furthermore, facing increased competition, banks may have
to adjust their rates more promptly by changing interest rate spreads.

One can argue that it may become easier for domestic banks to attract funds from outside the euro

area, for example through the issuance of certificates of deposit, or to securitise their assets, for

instance mortgages. However, the ECB will continue to have sufficient control over short-term euro

rates. Thus, banks would have to borrow in foreign currency if they would like to avoid higher rates,

thus incurring exchange rate risks. Consequently, it is unlikely that the sensitiveness of banks’ assets
and liabilities to monetary policy actions will be significantly affected by availability of funds from
non-residents.

Naturally, the internationalisation of the euro does not change the asymmetric information problem
that is at the root of the “special” role of banks. Thus, if the problems of screening and monitoring
borrowers are not significantly affected by the internationalisation of the euro, small firms and
households will continue to be constrained in their access to the (euro) capital markets. By contrast,
for larger firms access to external finance will tend to be easier and less costly. Consequently, the
internationalisation of the euro may accentuate the differences in the ways in which the different
sectors of the economy react to changes in monetary policy. Additionally, for small firms and
households, the international role of the euro is unlikely to be, in itself, a factor fostering major breaks
in existing borrower-lender relationships.

(i)  Higher interest rate sensitivity of the economy

It also seems that the main factors that determine the strength of the interest rate channel in the
transmission mechanism are largely independent of the internationalisation of the euro. For example,
increasing long-term borrowing at fixed rates by euro area firms might reflect expectations of price
stabili%/ or stem from structural changes in euro area capital markets resulting from Stage Three of
EMU.

The internationalisation of the euro, however, may have an indirect effect on the interest rate channel.
For example, if third countries successfully peg their exchange rates to the euro, there will be a
stronger impact of changes in euro area interest rates on interest rates outside the euro area. This in
turn will have an impact on economic activity in these countries. Through its effect on euro area
exports to these countries, the interest rate channel will be reinforced, depending on the importance of
the trade relations of the euro area with the countries that tie their exchange rates to the euro.

The transmission process of monetary policy via feedback effects through third countries will also be
influenced by the role of the euro as an international investment currency and by the respective net
asset position of other countries. For example, if a foreign country uses the euro mainly for the
denomination of short-term or floating debt, higher euro short-term rates would tend to dampen
demand in that country. This effect will be compounded if borrowers or banks in these countries rely

14 See, for example, Friedman (1988), IMF (1997a) and Obstfeld and Rogoff (1995).

B Naturally, long-term borrowing at fixed interest rates will tend to shield debtors and creditors from changes in short-term

interest rates and thus, ceteris paribus, may reduce the efficacy of the cash flow effect of changesin interest rates.
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heavily on the euro, whereas their assets are denominated in their loca currency, in particular if the
latter significantly depreciates against the euro. The indirect impact of these developments on euro
area developments would again mainly depend on the degree of trade relations of the euro area with
the respective country.

(iii)  Weaker exchange rate channel

An extensive use of the euro as invoice currency and as currency of denomination and settlement in
commodity markets could make the euro area HICP less sengtive, in the short run, to US dollar
exchange rate movements. Under these circumstances commaodity price movements would convey a
better signalling of relative price changes for euro area producers and consumers and may help focus
attention on the more fundamental and persistent factors underlying price trends. A widespread use of
the euro as currency of denomination in commodity markets or as invoice currency could also
influence the effects of exchange rate changes on the current account. If euro area exports and imports
areincreasingly invoiced in euros, the short-term effects of exchange rate changes on the trade balance
should in genera be reduced.

32 The monetary policy strategy of the Eurosystem

The primary objective of the Eurosystem is to maintain price stability in the euro area, aslaid down in

the Treaty on European Union. To fulfil its mandate, the Governing Council of the European Central

Bank has adopted a monetary policy strategy that is neither conventional monetary targeting nor direct

inflation targeting nor a simple mixture of the two.® It is comprised of three elements: the
announcement of a quantitative definition of price stability (year-on-year increase of the HICP for the

euro area below 2%) and the so-called two pillars. The first pillar gives money a prominent role’’ The

second is a broadly based assessment of the outlook for price developments. Given that inflation is
ultimately a monetary phenomenon, monetary aggregates should provide a “nominal anchor” for
monetary policy. Thus, a quantitative reference value of 4.5% for the growth rate of M3 was
announced in December 1998. The second pillar of the strategy comprises an analysis of a wide range
of indicator variables as well as the use of various forecasts of the outlook for price develdpments.

In devising its strategy, the Eurosystem explicitly acknowledged that EMU represents an important

regime shift. Therefore, the uncertainty facing the Eurosystem concerning the indicator properties of

monetary, financial and other economic variables for future price developments, and regarding private
sector reaction to monetary policy actions, is larger than has typically been the case in national
contexts in the past. Against this background, the Eurosystem eschews relying on a single indicator or
intermediate target for the conduct of monetary policy.

The strategy aims at identifying those economic disturbances that threaten price stability and
prompting a monetary policy response which is appropriate to both the prevailing economic
circumstances and the nature of the threat.

This section discusses whether the international role of the euro might affect the monetary policy
strategy of the Eurosystem. It should be mentioned at the outset that the discussion does not aim at
providing a comprehensive review of the implications for all aspects of the strategy. Instead, the
arguments reviewed have a narrower perspective centred on the monetary and financial aspects and
implications of the strategy. Therefore, a balanced review of the likely implications of
internationalisation of the euro for the two pillars of the monetary policy strategy of the Eurosystem is
not undertaken in this paper.

% For adetailed exposition of the monetary policy strategy of the Eurosystem, see ECB (1999a).

1 See ECB (1999b).

18 See ECB (19990).



321 Stability of money demand

As mentioned in its monetary policy strategy, the ECB gives a prominent role to money with the
announcement of a reference value for the growth of a broad monetary aggregate (M3). A question
arises as to whether the growing internationalisation of the euro might have an impact on the stability
and the information content of monetary aggregates, in particular of M3,

There is an extensive literature on the factors that may, in general, affect the indicator properties of
money and itsimplications for the conduct of monetary policy.”® Currency substitution and changesin
euro deposits held outside the euro area are factors that may impact on the signals of monetary
aggregates.

() Currency substitution in third countries

With its internationalisation the euro may play an enhanced role in some countries outside the euro
area, leading in particular to currency substitution in third countries. To the extent that it is held as
euro-denominated deposits by non-euro area residents, the broad aggregate M3 is not affected directly,
as this aggregate only comprises holdings of euro area residents. Only the demand for eurosin foreign
countries will directly impact on M3.® However, as the M3 aggregate covers a broad range of
financial assets, the share of currency in circulation is relatively small. At the end of May 1999, it
amounted to only 7%. While increases in banknotes in circulation abroad may affect the narrow
monetary aggregate M1, such currency substitution is less likely to be a major source of concern
regarding the interpretation of the information content of the broad aggregate M3 in the euro area
unless it occurs very suddenly and, at the same time, no information on the reason for the higher
currency demand is available.

(i) More holdings by residents abroad

The internationalisation of the euro may also take the form of increased holdings by residents of euro-
denominated deposits abroad. Such holdings may be driven by differences in taxation or other
regul atory measures between euro area and non-euro area countries. It is a priori unclear whether such
holdings should be ideally considered to be part of M3. On the one hand, the fact that they have
similar liquidity characteristics as holdings of comparable deposits within the euro area would call for
their inclusion in a monetary aggregate. On the other hand, experience tells that such deposits are often
not held for transaction purposes and may therefore be less relevant for the assessment of risks for
price stability. At the present stage, however, it is reassuring for the Eurosystem that the current
definition of M3 (i.e. deposits linked to holdings in the euro area) shows encouraging signs for
stability and indicator properties. Hence, from this argument, it is unclear whether aggregates extended
to including deposits abroad would imply better empirical properties than that of the current
development of M3. Still, it is desirable that the Eurosystem have a good statistical basis on which to
analyse the implications of the international role of the euro.

(iii) Analysis of counterparts

Counterparts of M3, such as lending by domestic MFIs to euro area residents, may entail useful
information regarding prospective developments in activity and prices. Nonetheless, an increased
internationalisation of the currency may impact on the relationship between domestic MFIs’ lending to

euro area residents and domestic activity. For instance, an increased international role of the euro may
lead to increased lending by euro area MFIs to borrowers outside the euro area. This lending would
appear under the external assets item in the balance sheet of the euro area MFls.

19 See, for example, Friedman (1993) and Goodhart (1989).

% The demand by non-residents for money market fund shares'money market paper and debt securities up to two years,

whose total share in M3 amounts to 10%, will also affect M3. Due to lack of detailed statistical information, it is not
currently possible to separately identify and net out the amounts held outside the euro area by non-residents.
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Conclusions on the role of money in the strategy

Overadl, the role of money in the monetary policy strategy of the Eurosystem can well accommodate

the challenges that the growing international role of the euro might bring with respect to the
development of monetary aggregates. Indeed, when devising its strategy, the Eurosystem took into

account that the growth of monetary aggregates might be affected by structural changes and
behavioural and statistical uncertainties, such as internationalisation, which are associated with the

shift in regime that represents the move to Stage Three of EMU. Against this background, for the

reference value a broad monetary aggregate (M3) was chosen that includes a wide spectrum of

deposits, as well as close substitutes for them such as marketable short-term bank liabilities, and thus

is less affected by portfolio shifts. Moreover, the concept of a reference value does not mean that the
Eurosystem will change its policy stance or react in a mechanical way to deviations of M3 growth

from the reference value. A careful analysis of the reasons behind monetary developments always

needs to be carried out before drawing policy conclusions. This anaysis includes an investigation of

the flow of funds, and of the counterparts and components of M3. One issue arising from the
internationalisation of the euro is therefore, probably, the availability of high-quality statistics on
international, and in particular euro area residents’, holdings of euros abroad. Such statistics are
essential for the thorough analysis of monetary developments that is needed to assess the
appropriateness of current definitions of monetary aggregates and risks for future price stability.

3.22  Theroleof the exchangerate
(@ Exchange rate policy of the Eurosystem

From the perspective of monetary policy, there are two main lessons from the experience with floating
exchange rates. First, that flexibility in the exchange rates of the major currencies is needed to cope
with the shocks that drive the dynamics of the world economy; and also because of the differences in
the structural characteristics of the major world economies. Secondly, that the most important factor in
promoting exchange rate stability is the maintenance of sound macroeconomic policies directed
towards non-inflationary long-run growth and avoiding large external imbalances.

While, in line with its strategy, the Eurosystem takes exchange rate developments into account, it
eschews implicit or explicit exchange rate objectives and mechanistic reactions to exchange rate
movements. Rather, the strategy emphasises the need to analyse the nature of shocks hitting the euro
area economy, in order to decide on the appropriate monetary policy response aimed at maintaining
price stability. Any attempts to introduce certain types of exchange rate objectives would, in many
circumstances, constrain the pursuit of a stability-oriented monetary policy. In other words, the
exchange rate policy cannot be separated in a meaningful way from monetary policy; rather, it has to
be consistent with the overall monetary policy strategy.

The Treaty sets a clear division of responsibilities between governments and monetary authorities in
the conduct of economic policy in the euro area. The Eurosystem is responsible for maintaining price
stability in the euro ared. The Stability and Growth Pact and the “no bailout” clause set the right
incentives for the conduct of sound and disciplined fiscal policies across all participating Member
States. The separation of responsibilities in policy-making and the clear emphasis on price stability
and sound public finances greatly enhance the transparency and accountability of policy-making in
general, and in particular the credibility of the Eurosystem.

(i) Pegging to the euro by third countries

It seems plausible that in the future additional countries will consider anchoring or decide to anchor
their currency either formally or informally to the euro or to a basket of currencies in which the euro is
a major component. Given the prospects of EU enlargement, visible changes are likely to take place in
this area in the foreseeable future. It may even transpire that third countries decide to introduce the

2 The Treaty also states that general economic policies in the Community shall be supported by the Eurosystem, without

prejudice to the objective of price stability.
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euro as their legal tender, outside the procedure foreseen in the EC Treaty (“euroisation”). Against this
background, it is crucial that the Eurosystem’s focus on maintaining price stability in the euro area be
absolutely clear and credible, irrespective of the role the euro plays in third countries. If that were not
the case, i.e. if financial markets were to doubt the strict focus of the ECB on euro area price stability,
any major economic development in those countries that peg to the euro (or even introduce it as legal
tender) could have an immediate, and possibly undesirable, impact on euro interest and exchange
rates. Such a spillover could be particularly severe if a major banking/financial crisis in countries with
a currency board peg to the euro (or with the euro as legal tender) became likely or actually occurred.

Against this background, in line with the strategy, the policy of the Eurosystem should be designed in
a way which shields the credibility of the Eurosystem against external shocks, thereby avoiding such
spillovers and continuing to provide the Eurosystem with as much room for manoeuvre as possible.
For the pegs to the euro to be sustainable, these countries will have to have a sound banking system,
follow credible and sound monetary and fiscal policies and enhance, through structural reforms, the
flexibility of their product and labour markets. Normally, the closer the exchange rate link, the more
important it is that these preconditions be fulfilled. This is particularly the case for currency boards
(and even more so for “euroisation”). Only in this way may euro anchoring by third countries allow
the benefits of price stability to be extended well beyond the euro area, based on a very credible focus
of the ECB on price stability in the euro area.

3.23  Theinformation content of theyield curve

The Eurosystem analyses interest rates in general and the yield curve in particular as one indicator in
its broadly based assessment of the outlook for price developments in the euro area. Many authors
consider the term structure of interest rates as a good indicator of market expectations or of the relative
degree of tightness of monetary polféy.A few stylised facts can be drawn from the empirical
evidence for the US and European economies. Firstly, an increase in official interest rates tends to
flatten the yield curve, and the extent of the flattening depends on the credibility of the central bank.
Secondly, the slope of the yield curve has been shown to often possess leading indicator properties for
turning points in the business cycles; and thirdly, the yield curve contains information about future
inflation. Moreover, interest rates and the yield curve are important determinants of the developments
of monetary aggregates and their counterparts. Thus, the yield curve also plays an important role in the
analysis of monetary growth relative to the reference value.

Generally, the predictive power of the yield curve for output and inflation should be stronger for
countries that are large and have an independent monetary policy. A country that pegs or manages its
exchange rate within some (implicit) target zone may have much less influence on the term structure
because domestic interest rates will be extremely sensitive to interest rates in the foreign country and
to market perceptions of the credibility of the peg (or of the target zone). Therefore, given that the
Eurosystem has no exchange rate target, there is reason to assume, a priori, that the yield curve may
contain important information for monetary policy in the euro area.

Domestic and foreign investors may react in different ways to expected changes in real returns.
Deviations from purchasing power parity may drive a wedge between the real rate of return on
domestic assets that is relevant for domestic residents and the real rate of return that is relevant from
an international perspective. For a resident in the euro area, an expectation of lower ECB rates will not
necessarily lead to a decrease in the expected short-term real return on euro area assets measured ir
terms of the domestic consumption bundle. This would happen, for example, if lower ECB rates were
accompanied by lower short-term inflation expectations. For a non-resident, though, there may be a
decrease in the expected real return of euro area assets measured in terms of the foreign consumption
bundle because the euro exchange rate may be expected to depreciate by more than the inflation
differential. This may entail differentiated portfolio reactions of domestic and international investors
that may impact on the reaction of the euro yield curve to expected monetary policy.

2 For abrief survey with particular reference to the ECB, see Estrellaand Mishkin (1997).
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However, these factors seem to be of second-order relevance also because an increased international

use of the euro as investment/financing currency would normally deepen the market for euro-
denominated assets and thus increase liquidity. Thisimpliesthat a portfolio shift of agiven size (e.g. if

one hig investor sells a certain large amount of euro bonds) would impact less on euro interest rates.

The empirical evidence for the United States suggests that changes in the indicator properties of the

yield curve are perhaps more related to changes in the strategy of monetary policy and credibility (e.g.

October 1979) than to the internationa role of the dollar. Nevertheless, the Eurosystem’s policy

actions will have to be understood by investors resident outside the euro area. These investors may
have less information about euro area economic developments than residents or may hold different
views on the implications of the Eurosystem’s monetary policy actions. Thus an extended international
role of the euro poses challenges to the communications policy and transparency of the Eurosystem.

33 Financial stability®

The strength of the financial system is an important feature of the economic environment in the

monetary policy analysis. For example, a soundly capitalised banking sector will be able to provide

“distress finance” for companies that suffer temporary cash flow problems, thereby stemming the tide
of bankruptcy and stabilising the economy. In contrast, weak banks may be forced to ration credit and
recall loans, thereby increasing the risk of a deflationary spiral following a weakening in aggregate

demand. Thus, the strength of the banking sector and its ability to absorb the costs implied by a rising
proportion of non-performing loans on its balance sheet, are a crucial determinant of the impact of
monetary policy actions.

As mentioned, in the euro area the banking sector still has a predominant role in the financial system.
Therefore, financial stability considerations in the euro area are closely linked to the stability of the
banking sector. Against this background, the structural changes in the banking sector fostered by the
increasing international role of the euro may impact on financial stability. It can be argued that adverse
developments (boom and bust) might result from these expected structural changes. The factors that
might contribute to such developments include changes in the financial system such as securitisation,
disintermediation and the role of institutional investors and advances in computation and information
technology (e.g. internet banking). Also the fragmented nature of the euro area banking sector as well
as the likely overcapacity in the sector are further factors contributing to potential weakening of the
banking system in the euro area. The growing internationalisation of the euro works as a catalyst for
these pressures for change, and therefore may deepen these structural changes.

From the financial stability point of view, the most worrying scenario would be one in which banks
respond to these pressures by attempting to increase their revenues (that could otherwise decline) in an
unsustainable manner. In practice, it could lead to more risk-taking, also in the form of more relaxed
lending standards, which in turn would have the potential to fuel an asset price boom, and increase the
vulnerability of the economy to asset price fluctuations. Indeed, if this kind of development were to
get under way, it could lead to a boom-and-bust type of development in asset markets.

Financial stability may impinge on the effectiveness of monetary policy. If, for example, the balance
sheets of the private sector are weak, the effectiveness of monetary policy will tend to be reinforced.
Furthermore, changes in the strength of private sector balance sheets can lead to changes in the impact
of a given level of interest rates. However, if a central bank indicates with its announcements or even
with its actions that it is generally concerned about financial stability when it is setting interest rates,
the private sector will take it into account ex ante. As the central bank is expected to react in an
accommodating way in the case of financial stress, effectively providing financial markets with
insurance against large losses, it can reinforce risk-taking by the private sector, producing asset price
“bubbles”. It may also raise the probability that subsequent large corrections in asset prices will occur.

Against this background, a central bank should not push market participants into the belief that it will
react in an accommodating way to weakening private sector balance sheets and asset price volatility.

2 This section draws on joint work with Klaus Tuori of the DMP in the DG-E of the ECB.
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In fact, incentives for market discipline would become ineffective, as it is aready limited by the
deposit insurance system and explicit government guarantees for banks or implicit in the “too large to
fail” problem.

Monetary policy, however, does not act in isolation. In certain circumstances, misguided structural
policies and/or fiscal policies create incentives for private sector behaviour that distort the allocation
of resources and may lead to financial instability. For example, tax systems that create incentives for
leveraged acquisition of real estate may generate unsustainable asset price movements. Similarly,
failures in prudential regulatory policies or in the conduct of financial supervision can create
incentives or allow excessive risk-taking among financial market participants, which could make them
unduly exposed to asset price movements. Therefore stability-oriented monetary policy can only yield
its positive implications for financial stability if these other elements of the financial stability
framework are in place.

4. Conclusions

At this stage it is difficult to evaluate the size and direction of the impact of the international role of
the euro on the transmission mechanism. However, as the international role of the euro will enhance
the role of financial markets in the transmission mechanism, their rapid response to monetary policy
changes might contribute to a reduction in the transmission mechanism lags.

Overall, it should be emphasised that it is very unlikely that the strategy of the Eurosystem would have
to be changed in response to the increasing international role of the euro, as it allows for these effects
to be taken into account.

An enhanced international role of the euro may increase the demand for euro banknotes in third
countries. Nevertheless, it may not significantly affect the growth of M3, given that the share of
currency in circulation in M3 is relatively small compared to other components. There are currently no
signs that the above disturbance is occurring. But should the information content of M3 or
counterparts be influenced by the international role of the euro, this would not be a major concern as
long as these influences could be taken into account in the regular analysis of monetary developments
and be clearly explained to the public. Moreover, it should be considered that a monetary policy which
maintains price stability in a credible way not only enhances the international role of the euro, but also
contributes to the stability of money demand and makes it easier to assess the information content of
monetary and financial indicatd¥s.

Despite the role that the euro might play in third countries, it is crucial that the Eurosystem’s focus on
maintaining price stability in the euro area remain absolutely clear and credible. Otherwise moral
hazard problems may emerge. If a central bank indicated either explicitly or implicitly that it intended
to react to asset price movements in the euro area fostered by the international role of the euro, this
would encourage risk-taking, even leading to asset price bubbles.

The moral hazard problem discussed above does not imply that a central bank should not be concerned
about domestic financial price developments as well as economic and financial developments in third
countries. However, it should be made clear these developments are not monetary policy objectives
but rather factors or constraints to be assessed and taken into account in the conduct of monetary
policy. Clearly, in order to focus on price stability in the euro area, the Eurosystem would need to
evaluate the impact of its own actions on third countries and financial markets.

To conclude, the international role of the euro would not alter the ability of the Eurosystem to
maintain price stability over the medium term. A key precondition for this conclusion is a continuation
of the floating exchange rate regime for the euro, with the absence of intervention commitments.

2 Seelssing (1997).
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I ncreasing integration of applicant countriesinto international
financial markets: implications for monetary and financial stability

Jarko Fidrmuc and Franz Schardax*

1. Introduction

Growing integration of international financial markets entails an increase in financia flows between
economies. Deeper integration into international financial markets can provide important benefits:

access to foreign capital eases financing constraints for investment projects and thus increases
economic growth. Besides the direct impact of additional resources, capital inflows often have positive
externalities, such as spillovers of managerial and technical know-how, especially in the case of FDI.
However, increasing capital flows also pose additional challenges for central banks. Capital inflows

can have inflationary effects and can increase the vulnerability of an economy’s financial system.
Capital flow reversals may trigger financial crises. This paper analyses these aspects for four advanced
transition economies (the Czech Republic, Hungary, Poland and Slovenia), widely expected to be
among the first central and eastern European countries to join the European Union. The issue of
financial integration is thus highly relevant for this group of countries.

In this paper we define monetary stability as price stability, and financial stability as an absence of
financial crises. Our definition of financial crises is based on that of Kaminsky and Reinhart (1998),
who distinguish between balance of payments crisesl banking crises. Balance of payments crises

are characterised by “events” such as devaluations/flotations of the exchange rate and/or losses of
official reserves in connection with large increases in interest rates. Banking crises include the closure,
merger or takeover by the state of one or more financial institutions as a consequence of bank runs. If
no bank run occurs, the closure, merger or takeover of or provision of large-scale government
assistance to an important financial institution (or group of institutions) that marks the start of a string
of similar outcomes for other financial institutions is also subsumed under the term “banking crisis”.
On many occasions, both types of crisis are strongly interlinked, a situation we will call a “twin
crisis”.

The paper is organised as follows. Section 2 deals with the impact of capital inflows on monetary
developments. It starts with a brief overview of macroeconomic effects of capital inflows, with an
emphasis on the impact of capital inflows on the current account in the Czech Republic, Hungary,
Poland and Slovenia. Based on this brief theoretical introduction, we present stylised facts on the
influence of capital flows on exchange reserves and monetary aggregates in CEECs. Section 3
investigates the impact of various kinds of capital inflows and other variables on the development of
inflation in Hungary. For reasons of data availability, this analysis could be undertaken only for
Hungary. Next, we turn to issues of financial stability (Section 4). We briefly discuss how capital
inflows can pose a threat to financial stability. Subsequently, we analyse the development of several
financial indicators in the accession countries that Kaminsky and Reinhart (1999) as well as Kaminsky
et al. (1998) identified as the most reliable early warning signals of financial crisis. Finally, Section 5
contains conclusions about monetary and financial stability.

1 We would like to thank Maria Dienst and Andreas Nader for excellent statistical support. We are aso very grateful for

helpful comments from Peter Mood echner, Peter Backe, Kurt Pribil and Doris Ritzberger-Griinwald.

2 The term “currency crisis” is also often used for this kind of crisis in the literature.
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2. Impact of capital flowson monetary development

21 M acr oeconomic effects of capital flows

Whereas inflows of foreign direct investment had been small at the beginning of transition, an increase
has been recorded recently. According to the World Investment Report 1999 (UNCTAD (1999)), the
CEECs have been catching up with the rest of the world since 1993. Moreover, other forms of capital
flows (portfolio investment) have started to develop dynamically in recent years. However, the capital
inflows are heavily concentrated on only a few countries in the region. It is no coincidence that the
Czech Republic, Hungary, Poland and Slovenia are generally seen as the best-performing countries in
the region and the countries which are most likely to join the European Union in the near future.

From a balance of payments point of view, a surplus in the financia account (which is equivalent to a
capital inflow) will automatically be accompanied by a deficit in the current account and/or an
increase in officia reserves. A current account deficit can result from imports of investment goods,
including modern equipment. In such a case, capital inflows finance an enlargement or upgrade of
production capacities, which has positive effects on the trade balance and the current account due to
increased export opportunities and/or import substitution after completion of the investment.
Furthermore, imports of investment goods are expected to adjust relatively quickly to the changed
economic situation in the event of a reversal of capital flows, without causing significant welfare
effects. Conversely, imports financed by capital inflows may be used for increased private
consumption. Calvo et al. (1995) note that capital inflows to the CEECs were largely used to finance
consumption growth between 1990 and 1993. Thisis aso documented in Table 1. The current account
deficit is more frequently associated with real growth of private consumption than with an increase in
capital formation. This can be seen in a relatively high and negative correlation between the current
account (as ashare of GDP) and private consumption.

The development of the current account, consumption and investment exhibits different patternsin the
CEECs covered by this study. In the Czech Republic, the real decline of both private consumption and
investment led to surpluses of the current account at the beginning of economic transition. However,
high private consumption growth fuelled arapid rise in imports of consumption goods and resulted in
burgeoning current account deficits (up to 7.6% of GDP in 1996) in the later phase of economic
reforms. Simultaneously, capital formation dowed sharply and even declined in real terms from 1997.
The current account deficits in Hungary can be traced to both imported investment and consumption
goods, as reflected by a relatively high negative correlation between these variables between 1991 and
1994. This indicates that increases in imports have been reated to the growth of consumption and
investment to about the same extent in Hungary. However, the recent period (1995 to 1998) is
characterised by an improvement of growth driven by both private consumption and investment and a
simultaneous reduction of the current account deficit. This positive development may have severa
internal and external reasons. Among them, Inotai (1999) argues that the early FDI has already created
new export capacities, contributing both to GDP growth and a recent improvement of external
balancesin Hungary.

In Poland, there is a highly negative correlation of private consumption with the current account,
indicating an important share of consumption products in Polish imports. As investment is negatively
correlated with the current account too, investment and private consumption seem to have caused
increasing current account deficits in Poland recently. Contrary to other CEECs, Slovenia has been
characterised by a balanced current account during the entire observation period.

As Calvo et a. (1995) note, the correlation of capital inflows with consumption rather than investment
means that CEECs have a greater similarity to Latin American than to Southeast Asian countries.
However, this does not necessarily need to cause concern in the CEECs. As Cavo et a. (1995)
conclude, private consumption is still relatively low given the level of resources in these countries.
Therefore, the recent increase in consumption could reflect a shift towards the equilibrium level of
consumption which would be consistent with efficient use of all available resources. However, thereis
a risk that capital inflows may not be available throughout the whole period of convergence to
safeguard the effective alocation of resources and an equilibrium level of consumption in line with
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countries’ resources. Wages and consumption could overshoot the equilibrium level. In both cases,

private consumption and real wages may eventually fall, creating social tensions.

Table 1

The current account and selected GDP componentsin CEECs

Current Real capital Real private Current Real capital Real private

account* formation?  consumption? | account* formation?  consumption®

Czech Republic Hungary
1991 1.2 -17.5 -28.5 0.8 -10.4 -5.6
1992 -1.0 8.8 15.5 0.9 —2.6 0.0
1993 0.3 -8.1 2.9 -9.0 2.0 19
1994 -0.1 17.3 5.3 -94 12.5 0.2
1995 2.7 21.0 7.0 -5.6 -4.3 7.1
1996 —7.6 8.7 7.1 -3.8 6.7 -3.2
1997 —6.1 —-4.9 1.7 2.2 9.2 2.6
1998 -1.9 -3.7 -2.3 -4.8 11.4 3.8
Correlatiorf
1991/1998 —0.245 —0.382 —0.534 —0.240
1991/1994 —0.786 —0.939 —0.840 -0.670
1995/1998 0.107 -0.461 0.586 0.534
Poland Slovenia

1991 -2.6 4.4 6.3 1.0 -11.5 -11.0
1992 1.1 2.3 2.3 7.4 -12.9 -3.6
1993 -0.7 2.9 5.2 15 10.7 13.9
1994 2.5 9.2 4.4 4.2 12.5 3.8
1995 4.6 16.9 3.6 -0.1 17.1 9.2
1996 2.4 20.6 8.6 0.2 4.2 2.4
1997 -4.2 21.9 7.0 0.2 10.1 3.3
1998 -5.3 14.8 4.5 0.0 13.7 24
Correlatiort
1991/1998 -0.147 —0.568 -0.541 —0.266
1991/1994 0.927 —0.700 -0.281 -0.125
1995/1998 -0.153 -0.461 —0.900 -0.731

! Asashare of GDP. 2 Real growth. 2 Correlation of current account (as a share of GDP) and real growth of selected GDP

components in indicated periods.

Sources: EBRD; OECD; IMAD Slovenia

To avoid an increase of the current account deficit, a central bank may choose to intervene against the

country’s own currency in response to capital inflows, thus increasing its exchange reserves. Under a
fixed exchange rate regime, capital inflows, which are converted at a fixed exchange rate to domestic
currency, inevitably increase monetary aggregates unless the central bank pursues a sterilisation policy
(for example through the sale of government papedpwever, sterilisation comes at a cost: when a
central bank’s domestic liabilities carry a higher interest rate than official exchange reserves do, it

3

Poland, respectively.
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operates at aloss and thus increases the quasi-fiscal deficit. Under conditions of full capital mobility,
sterilisation becomes ineffective, as any funds which are withdrawn from the money market by central
bank sterilisation operations will quickly be replaced by new capital inflows. The cost of sterilisation
will grow. As aconsequence, in highly integrated financial markets, central banks have to accept some
effect of capital inflows on monetary aggregates, which may cause inflationary pressures.”

2.2 Capital flows and exchange reservesin CEECs

Figure 1 shows that, as far as data are available, the growth of official reserves (excluding gold) in the
CEECs was largely determined by the surplus on the financial account, whereas the development of
the current account did not play an important role (with the possible exception of Slovenia). The
Czech Republic, Hungary and Poland posted increasing exchange reserves financed by capital inflows.
Declinesin exchange reserves, for example in Hungary in 1996 and in the Czech Republic in 1996 and
1997, were likewise largely caused by a decline (Czech Republic) or even a dramatic reversal
(Hungary) of capital inflows. The capital flows to Hungary switched from a maximum surplus on the
financial account of US$ 3.8 billion in the fourth quarter of 1995 to a deficit of US$ 0.6 billion in the
first quarter of 1997, which subsequently increased to US$ 1.0 billion (minimum of the available
period). Contrary to the developments in the Czech Republic and Hungary, Poland largely succeeded
in avoiding outflows of capital and a resulting decline of exchange reserves. In Slovenia, both capita
flows and changes of reserves fluctuated strongly, with the average value relatively close to zero.

Figure 1

Financial account and the development of reservesin CEECs

Czech Republic Hungary
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Source: IMF, International Financial Satistics (IFS).

* Thiseffect on monetary aggregates can be avoided if capital inflows are utilised to repay foreign debt.
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The relatively close relation between capital flows and exchange reserves is confirmed by the high
correlation of these two variables (see Table 2). In Hungary, this correlation was 0.66 between 1990
and 1998. We found the highest correlation (p = 0.80) for the Czech Republic (1993 to 1998). By
contrast, the development of exchange reserves in Slovenia, where capital inflows were relatively
smaller, was influenced by other factors (e.g. the current account).

Table 2
I nter dependence (correlation matrix) of capital flowsin CEECs
Balance of financial account Change of exchange reserves
Ccz HU PL Sl Ccz HU PL Sl

Czech Republic  p 1.000 1.000

N 23 23
Hungary p 0.371 1.000 0.532 1.000

N 23 36 23 36
Poland p 0.433 0.270 1.000 0.322 0.157 1.000

N 10 22 22 23 36 36
Slovenia p 0.167 0.020 0.362 1.000 0.048 0.316 —0.218 1.000

N 23 28 14 28 21 29 29 29
Note: p = Pearson correlation, N = number of observations.
Source: IFS.

We d so note acommon trend in the development of capital flowsin central and eastern Europe, which
has been described by other authors.® This common trend could indicate the relevance of international
factors in the explanation of capital flows to central and eastern Europe. The highest inflow of foreign
capital to Hungary and the Czech Republic was observed between 1993 and 1995, while both
countries experienced a sowdown of capital inflows or even capital outflows between 1996 and 1997.
Hungary in particular experienced a high volatility of capital flowsin 1998, but for the year as a whole
foreign capital inflows were recorded in both countries. Correspondingly, the correlation of capital
flows in the Czech Republic and Hungary is relatively high and positive (p = 0.37); the correlation of
the development of foreign reservesis even higher (p = 0.53).

Table3
Capital flows and exchange reservesin CEECs
Corrélation of financial account and development of exchangereservesin CEECs

Czech Republic Hungary Poland Slovenia
Observation period 1993Q2-1998Q3 19900Q1-1998Q: 19900Q1-1995Q2 19920Q1-1998Q2
Correlation 0.797 0.663 0.483 0.190

Although Poland experienced episodes of capital outflows at the beginning of the 1990s, on the whole
capita flows to Poland are correlated with flows to Hungary to a relatively high degree (p = 0.27) in
the period 1990 to 1995.° The development of exchange reserves, which we found to be closely
correlated with capital flows,” indicates that capital flows to Poland also continued in the more recent

Calvo et a. (1995); UNCTAD, World Investment Report 1999.
In the IMF’s International Financial Statistics, quarterly balance of payments data are available only up to 1995.

A close relation between capital flows and the development of exchange reserves is assumed in some other studies, too:
Calvo et al. (1993) use changes in exchange reserves as an approximation of capital flows to selected Latin American
countries.
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Table4
Development of components of monetary aggregatesin CEECs

Monetary authorities Banking system
Monetary base NFA NDA M2 NFA* NDA Nom. GDP
(MB) GDP  def.

local % local Asa Local local % local local

curr. change  curr. % of curr. curr. change curr. curr. % change

(min) (min) MB (min) (min) (min) (min)

Czech Republic
1991 - - - - - - - - - 29.4 46.2
1992 - - - - - - - - - 13.0 16.8
1993 166 - 148 89.0 -57 697 - 194 503 186 17.9
1994 223 34.4 204 916 17 840 20.4 233 607 14.4  10.9
1995 343 53.6 400 116.7 -59 1086 29.3 344 741 20.2 9.8
1996 344 0.5 367 106.7 -34 1156 6.4 310 845 13.8 9.6
1997 345 0.1 367 106.4 -25 1175 1.7 429 746 6.9 6.5
1998 422 225 403 954 19 1214 3.4 510 704 84 11.0
Hungary
1991 799 52.3 237 29.7 311 1183 294 279 904 19.6 254
1992 888 11.1 274  30.8 391 1506 27.3 317 1189 17.8 21.6
1993 1019 14.8 549  53.9 189 1759 16.8 593 1166 20.6 213
1994 1169 14.7 636 54.4 237 1988 13.0 615 1373 23.0 195
1995 1516 29.7 1576 103.9 —270 2355 18.4 1508 846 286 255
1996 - - - - - 2854 21.2 - - 228 212
1997 - - - - - 3507 22.9 - - 239 185
1998 - - - - - - - - - 19.2 134
Poland
1991 10943 28.2 3709 33.9 4492 26102  37.0 7791 18311 444 55.3
1992 14860 35.8 5951 40.0 4987 41108 57.5 13405 27703 421 385
1993 15993 7.6 7702 48.2 3468 55924  36.0 17212 38712 355 305
1994 19615 22.6 11340 57.8 6 77302 38.2 26448 50854 35.1 284
1995 28441 45.0 36636 128.8 -—9989 104352 35.0 49184 55169 456 27.9
1996 34262 20.5 51789 151.2 -18944 136517 30.8 61524 74993 258 18.7
1997 45919 34.0 72284 157.4 -32798 176391 29.2 82808 93583 21.8 140
1998 53656 16.9 95610 178.2 —-49159 220765 25.2 96300 124465 174 12.0
Slovenia

1991 16 - 7 408 9 120 - 47 73 776 949
1992 37 133.1 71 190.7 =34 267 123.0 158 109 191.3 208.2
1993 51 38.2 103 199.8 -54 432 62.2 152 281 410 37.1
1994 81 56.9 189 235.0 -111 626 44.7 321 305 29.1 226
1995 101 25.2 250 248.4 -151 812 29.8 365 447 19.9 15.2
1996 117 15.6 330 2828 -214 1001 23.3 488 513 150 111
1997 143 23.0 559 390.1 —416 1235 233 669 566 13.8 8.8
1998 172 19.7 594 346.1 —423 1476 19.5 702 774 11.6 7.3

Note: Monetary based reserve money. NFA = net foreign assets = foreign assets — foreign liabilities; NDA = net domestic

assets = monetary base — net foreign assets; M2 = money + quasi money; GDP def. = GDP deflator.
* Excluding long-term foreign liabilities.
SourcesiFS, National Bank of Hungary.
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period. Capital flows to Sovenia developed relatively independently of those in other CEECs, as both
indicators show (Table 3).

23 Capital flows and monetary aggr egates

In the previous section, we saw that capital flows fuelled sizeable increases in exchange reserves in
most CEECs. The aim of this section is to investigate to what degree this capital inflow-driven build-
up of exchange reserves had an impact on the development of monetary aggregates, in order to assess
the inflationary potentia arising from capital inflows.

Calvo et al. (1995) argue againgt sterilisation activities by CEE central banks in the early phase of
transition (until 1993), because they ascribe increasing capital flows in this phase to rising money
demand. Therefore, capital flows would not pose a danger for price stability. The development of
inflation rates until 1995 lends support to this view. Although M2 was often growing more quickly
than nominal GDP in the CEECs during this period, inflation rates were declining (inflationary shocks
such as the devaluation in Hungary in 1995 are of course exceptions).

In about 1993, CEE central banks started to sterilise inflows, as documented by a sharp increase in the
share of net foreign assets in the monetary base, as central banks were trying to reduce net domestic
assets in response to quickly growing net foreign assets. Table 4 provides an overview of the extent of
sterilisation operations in the CEECs: according to this table, the increase in net foreign assets was
matched most closely by a decrease in net domestic assets in Slovenia. In Hungary and Poland,
increases in net foreign assets were largely offset by declining net domestic assets while in the Czech
Republic the degree of sterilisation appears to be the lowest. However, one should be aware of the
problems involved in this simple comparison: As Oblath (1998, p. 197) points out, we are dealing with
ex post information. Thus, we cannot tell to what extent the sterilised funds would have contributed to
an increase in the current account deficit and/or the monetary base. In addition, the reaction of capital
inflows in response to sterilisation measuresis not captured.

The extent of sterilisation is also an indicator for the degree of integration into internationa financial

markets. As stated above, under conditions of full capital mobility, sterilisation is ineffective. Thus,
sterilisation operations would make little sense. One way to assess the effectiveness of sterilisation is

to estimate offset coefficients. The change in the central bank’s net foreign assets is explained by a
change in net domestic assets and other variables. A coefficient of —1 for net domestic assets would
imply the total ineffectiveness of sterilisation (or full integration into financial markets), as any
decrease in net domestic assets would be met by an increase of equal size in net foreign assets. Buch et
al. (1999) present a good overview of attempts to estimate offset coefficients in CEECs. They find
that, with the possible exception of Slovenia, which was not covered in their study, CEECs exhibit a
rather high degree of financial integration. Thus, the possibility of finding evidence of a relationship
between capital inflows and inflation in CEECs should not be ruled out ex ante, as sterilisation
policies seem not to have succeeded in fully insulating monetary aggregates from capital inflows.

3. Capital flows and inflation: a case study of Hungary

Because of a lack of data on the other countries covered by this study, we are able to explore these
relationships in greater detail only for Hungary. This section discusses bivariate and multivariate
relations between various types of capital flows and selected monetary variables in Hungary between
1992 (FDI) or 1994 (portfolio invest