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The following symbols have been used throughout this book:
to indicate that dara are nOt available;
to indicate that the figure

is

zero or less than half the final digit shown,

or that the item does not exist;
-

between years or months (for example, 1991-92 or January-June) to in
dicate the years or months covered, including the beginning and ending
years or months;

I

between years or months (for example, 1991/92) to indicate a crop or fiscal (fmancial) year.

"Billion" means a thousand million; "rrillion" means a thousand billion.
Minor discrepancies between constituent figures and corals are due to rounding.
The term "country," as used in this book, does not in all cases refer to a tenitor
ial entity that is a srate as understood by international law and practice; the term
also covers some territorial entities that are not states, but for which statistical data
are maintained and provided internationally on a separate and independent basis.
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1
Introduction
.Aforcel Cossord

he papers contained in this volume were presented at a confer

T

ence entitled "Sovereign Assets and Liabilities Management"

hosted by the International Monetary Fund and the Hong Kong

Monetary Authority in Hong Kong SAR in November 1996. The con
ference focused on a wide range of issues confronting policymak
ers in managing their sovereign assets and liabilities in a world of
mobile capital flows and integrated capital markets. The papers
draw on the experiences of policymakers and private sector partic
ipants that have been actively involved in formulating and imple
menting debt and reserves policy. The policy choices are discussed
against the background of alternative theoretical frameworks that
are presented by a number of academics.
In the first paper, Cassard and Folkerts-Landau focus on the de
sign of an institutional framework that enables a sound risk man
agement of sovereign assets and liabilities and that reduces the vul
nerability of sovereign portfolios to the volatility of international
capital markets. The paper recommends the assignment of sover
eign debt management to a separate debt agency with a large de
gree of autonomy from political influence. In particular, the authors
propose that the sovereign authority communicate its debt strategy
and policy constraints to the debt agency in the form of a bench
mark portfolio, specifying the currency composition, maturity struc
ture, and permissible instruments of the portfolio. An analytical
framework that can be used to derive a benchmark and test its ro
bustness is then discussed. The paper stresses that public disclosure
of the reserve portfolio and benchmark as well as the performance

1
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of portfolio managers are key to achieving sound resetve manage
mem practices.
In the second paper, Dooley advocates a conservative debt man
agement strategy, arguing that governments should limit their is
suance of debt to homogeneous long-tem1 domestic currency in
struments. His argument is based on the premise that the main
consideration in structuring sovereign asset and liability manage
ment is to avoid default. The issuance of only a single class of debt
is necessary to avoid an adverse selection problem for sovereign
credits, while denominating public debt in domestic currency is
needed to obviate the large changes in the foreign currency value
of government revenues owing to changes in the real exchange
rate. The other reason for shunning foreign currency debt is the
governments' limited ability to generate foreign currency revenues.
In his comments on the paper, ]orion outlines alternative theoret
ical models of asset and liability management to that proposed by
Dooley, each of which implies a different conclusion regarding debt
management policy. For instance, he argues that governments
should issue long-term domestic debt when real shocks are impor
tant, but when monetaty shocks dominate, such strategy would not
be optimal. In alternative situations, if the government's anti
inflation stance is not credible, the private sector may increase the
price of debt if it expects the government to inflate its debt away.
In these circumstances, issuing floating rate debt or foreign currency
debt may be preferable from the sovereign's viewpoint.
Following on Dooley's paper, de Fontenay and]orion provide a
comprehensive survey of various approaches to sovereign debt
management, focusing on the optimal size of foreign currency debt
for a country (if any) and the optimal composition of sovereign
debt. In contrast to Dooley, the authors reach the conclusion that
the sole issuance of domestic currency debt is not necessarily the
optimal strategy for the sovereign. Indeed, developing countries
should diversify the currency composition of their external debt to
reduce the risks associated with the impact of interest rate and ex
change rate changes on their ability to meet their external debt
obligations. They also argue that the issuance of foreign currency
denominated debt can give the government's anti-inflation program
credibility as it provides a signal that the authorities will not anempt
to reduce the value of their debt through inflation. Taking Australia
as a case study, the authors demonstrate how modern portfolio the-

2
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ory can be applied to generate an optimal currency composition for
the Australian portfolio that is consistent with rhe authorities' objec
tives as well as projections of market developments.
In his comments on the paper, Mako .ffpoints to the sensitivity of
the results of the analytical framework chosen to the choice of in
puts, that is, historical or projected risk/return parameters. He sug
gests that caution should be exercised in applying portfolio theory;
that the conclusions should be tested under a wide range of as
sumptions; and that significant constraints should be imposed to
guarantee sufficient diversification and to enforce consistency with
mher portfolio objectives.
The second part of the conference volume focuses on the expe
rience of various countries in managing their sovereign assets and
liabilities. Sullivan opens the discussion. outlining both tl1e institu
tional approach to debt management in Ireland and the main ob
jectives and constraints facing policymakers. In Ireland, the National
Treasury Managemem Agency was established in 1990 in response
to a rapidly growing and increasingly complex debt position. Ac
cording to Sullivan, the National Treasury Management Agency's
principal objectives are to manage the debt in such a way as to pro
tect both short-term and longer-term liquidity; contain the level and
volatility of annual fiscal debt-service costs; reduce the Exchequer's
exposure to risk; and outperform a benchmark or shadow portfolio.
To achieve the desired f�xed/floating mix and the targeted maturity
structure of its foreign currency liability portfolio, the National Trea
sury Management Agency uses actively derivative markets. In view
of Ireland's debt dynamics and the decline in domestic interest rates
over the past few years, the National Treasury Management Agency
has reduced the foreign currency componem of its sovereign debt,
issuing primarily longer-term fixed rate domestic currency debt.
Radstam highlights the approach of the Swedish National Debt
Office to debt management. The Swedish National Debt Office's ob
jective is to minimize the long-term cost of the foreign currency debt
within the risk limits established by the Board of the Swedish 1a
tional Debt Office. With a foreign currency debt portfolio of over
$60 billion, the Swedish National Debt Office is one of the largest
borrowers in international markets. The currency composition of the
benchmark has been chosen to reflect the prevailing currency
regime in Sweden. In terms of the fixed/floating split, half of the
debt is at floating rates and the other half at fixed rates with matu3
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rities of one, three, five, seven, and ten years in equal proportions.
While the aim of the Swedish National Debt Office·s benchmark is
to ensure an average outcome in terms of cost, the agency is al
lowed to take currency and interest rate positions relative to the
benchmark within risk limits laid down by the board. fndeed, dur
ing the past five years. the active management of the foreign cur
rency debt has resulted in savings of over SKr 1 1 billion.
Wheeler then examines New Zealand's experience and ongoing
innovation with sovereign debt managemenr. The New Zealand
Debt Managemenr Office's objective is "to identify a low risk parr
folio of net liabilities consistent with the Government's aversion to
risk... and to transact in an efficient manner to achieve and main
tain that portfolio.'' Wheeler outlines ways in which New Zealand's
implementation of debt policy has been upgraded over tl1e years. In
particular, he notes that New Zealand has reconfigured its debr parr
folio to remove foreign currency exposures and achieve a longer
duration of NZ-dollar debt, including inflation-indexed securities.
Against lhe background of trends in Belgian public indebtedness
and the reform of Belgian capital markets in the early 1990s, de
Montpellier discusses the developmenr of the Belgian Treasllly·s
methodology of establishing a debt portfolio structure. Such a struc
ture is defined as one that best minimizes the financial cost of the
public debt within acceptable risk levels, while taking account of
the macroeconomic objectives of the policymaker (budgetary and
monetary policies). Indeed, in addition to the financial risks (mar
ket risk, credit risk, and operational risk) that any market panicipam
is subject to, the manager of public debt has to be aware of the
"macroeconomic" risks facing the policymaker. De Montpellier ar
gues in favor of managing public debt separately ti·om foreign as
sets, as the cash flows on the asset side of the state's balance sheet
are not as sensitive to financial variables as are those on the debt
side.
The papers presemed by both Nugee and Rigaudy review trends
in central bank reserve management in recent years. Based on an
adherence to the balance sheet approach, Nugee argues in favor of
managing sovereign assets and liabilities jointly, even if this enrails
identifying a common objective that does not interfere with the sep
arate objectives of the central bank and the Minist1y of Finance. He
argues that from a national perspective, risks inherent in holding
foreign currency reserves are best managed when aggregated at the
4
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highest level possible. If risks are roo disaggregated, then control is
sacrificed and the accumulation of a large number of small risks can
become an unacceptable large risk. Nugee points out that by fo
cusing on net reserves or liabilities, the sovereign can direct its at
tention more effectively to the part of its balance sheet at risk.
Rigaudy also identifies a number of significant changes that have
taken place with regard to the objectives and investment policies of
central banks. He notes that although the size of foreign reserves
has increased substantially, the currency composition of reserves
has remained stable. He argues that despite a Large literature on the
optimal level of reserves, the size of reserves in most countries is a
consequence of economic policy, particularly monetary policy,
rather than an objective per se. However, while liquidity remains the
central issue for foreign exchange management, return maxinliza
tion has become a more important concern. Rigaudy also discusses
a number of d1orny issues in reserve management, such as the man
agement of gold reserves, the increased mobility of capital, and the
difficulties of managing market activities in public institutions.
The next two papers present a practical experience of Australia's
and Denmark's reserve management approaches. Battellino de
scribes Australia's reserve management process, highlighting that re
serves are primarily held to fund foreign exchange intervention with
the purpose of moderating movements in ilie exchange rate in times
of volatility. To this end, ilie Australian benchmark includes ilie
iliree major reserve currencies (ilie U.S. dollar, ilie deutsche mark,
and ilie Japanese yen) in roughly equal proportions, as ilie yen and
deutsche mark display a strong negative covariance wiili ilie Aus
tralian dollar, while ilie latter is closely linked to d1e U.S. dollar. Bat
tellino notes iliat the central bank has chosen a benchmark duration
of 30 months because once ilie duration moves out beyond two and
a half years, the risks of negative returns increase substantially.
While ilie investment committee of ilie central bank is given con
siderable discretion in managing the reserve portfolio, the perfor
mance of the portfolio is carefully monitored: ilie portfolio is
marked to market daily and reported to d1e Governors quarterly and
to the public annually.
In contrast to Australia, Hansen explains that ilie Kingdom of
Denmark manages its foreign debt and foreign exchange reserves
wiiliin a coordinated framework focusing on ilie net foreign debt.
The net debt is managed via the setting of a benchmark portfolio

5
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cons1stmg of assets or liabilities in U.S. dollars, ERM currencies,
japanese yen, sterling, and Swiss francs, the distribution of which is
decided by the Ministry of Finance and the central bank on a quar
terly basis. Interest rate risk is managed by ensuring that the sover
eign foreign assets and liabilities have a short duration, so that nei
ther the interest rate risk of the government or central bank nor the
combined risk of the two institutions is affected significantly by gov
ernment borrowing to finance currency intervention.

Pilato exposes the risks that arise when lower-credit sovereign
borrowers swap out of debt issued in foreign currencies back in
their domestic currency to eliminate market risk and take advantage
of arbitrage opportunities. He argues that the use of swaps constrain
the borrowing capacity of lower-credit sovereigns by utilizing their
credit lines with banks and expose them to higher counterparty risk
as they often have to deal with lower-credit swap counterparties. Pi
lato describes an approach to measure the "cost" of swap counter
party credit risk based on the most likely or expected exposure and
funding spreads. To consider this issue, he derives a debt optimiza
tion framework that takes into account borrowing capacity risk in
addition to the conventional measures of risk-cost and volatility of
cost. The optimal solution derived by the model is shown to be dif
ferent from that derived by the usual optimization framework.
The last part of the conference volume turns to a discussion of
private sector experiences with sovereign asset and liability man
agement. K/affky, Glenister, and Otterman discuss risk management
and its application to central banks. After identifying several types
of risk-market risk, credit risk, liquidity risk, legal risk, and opera
tions risk-that confront central bankers, the paper describes the
quantification of portfolio market risk and the role of a benchmark
in the investment strategy. The authors especially focus on how risk
should be managed in an institutional setting, discussing the types
of checks and balances that should be established to facilitate tl1e
monitoring and improvement of the risk management process.
In the final paper of the volume, Hakanoglu discusses the
methodology used in the Goldman Sachs Asset-Liability Manage
ment Model to determine the optimal maturity profile and currency
composition of a sovereign debt portfolio. Hakanoglu first high
lights the simulations (Monte Carlo) used to construct an optimal
portfolio, then discusses the various issues involved in measuring
the risk tolerance of the client, and finally demonstrates the con-

6
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struction of an optimal portfolio to reflect such risk tolerance. The
paper explains how a benchmark portfolio can be derived and
stresses that a benchmark should represent a minimum risk position
for the sovereign that takes into account various market exposures
and the long-term objectives and constraints under which the sov
ereign is operating. Typically, a benchmark would approximate the
desired long-term portfolio of the sovereign, and would be used to
measure the performance of the actual sovereign portfolio.

7
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2
Management of Sovereign Assets
and Liabilities

Marcel Cassard and David Folkerts-Landau

M

any emerging market countries have gained greater access to

external sources of finance in recent years, and this in turn has

increased their exposure to volatility in international asset prices. In

deed, developing country sovereign entities are often especially ex
posed to international disturbances, because of their large stock of
foreign currency liabilities (relative to national income) and the rel
atively risky structure of their debt portfolios (by currency compo
sition and maturity profile). What this means in practice, in a some
times volatile international financial environment, is that the benefits
of prudent macroeconomic management and structural reforms are

all too often severely compromised by unexpected changes in for
eign interest rates and exchange rates.
Major multinational firms (both financial and nonfinancial) have
adapted to the volatility of financial markets through the use of
hedging techniques and derivative instruments to manage their risk
exposures. This approach has been facilitated by important ad
vances in fmancial technology in the past decade, and by special
ized risk management techniques developed by institutional fund
managers. In contrast, many sovereign entities-some of them
major players in international financial markets with large fmancial
assets and liabilities-have mostly lagged behind the private sector
in this respect. The recent experience of a small, but growing, num
ber of countries that have reformed the management of sovereign
assets and liabilities demonstrates that sound risk management can
lessen the impact of external financial developments on national

8
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wealth, and potentially increase returns on foreign reserves and re
duce borrowing costs.
The current literature on risk managemem is rich in its treatment
of portfolio allocation problems, but it provides little guidance for
sovereigns on how to manage the risk exposure of their assets and
liabilities. By drawing on the experience and the well-established
methodologies of large institutional investors and pension funds,
and on the experience of sovereigns that have reformed their debt
management policies, this chapter examines (1) the risks involved
for a government in carrying a large open foreign currency expo
sure; (2) the design of institutional arrangements that provide ap
propriate incentive structures for debt and reserves management;
and (3) the establishmem of benchmark portfolios embodying the
preferences of the policymaker for incurring currency, interest rate,
and credit risks, as well as reflecting the macroeconomic and insti
tutional constraints of the country. These issues raise thorny ques
tions about the optimal currency exposure of a sovereign; the ex
tent of interaction between debt management policy, reserves
management, and monetary policy; the degree of independence of
debt management from political oversight; and the extent to which
reserves management should be under public scrutiny. Although
this chapter primarily targets emerging market economies and small
industrial countries, which are more vulnerable to swings in foreign
currencies and interest rates, the framework discussed is applicable
to most countries.

Foreign Currency Exposure of Sovereign Liabilities
The external exposure of developing countries' sovereign liabili
ties has increased steadily during the past two decades, from 7 per
cem of GDP in 1975 to about 30 percent of GDP in the mid-1990s
(Figure 2.1). In 1995, the external debt held or guaranteed by de
veloping country sovereigns was almost three times larger than their
foreign currency reserves, exposing governments to a large net cur
rency risk exposure (Table 2.1). External debt also exposed devel
oping countries to foreign interest rate risk. Indeed, about half of
developing countries' external debt in 1995 was exposed to foreign
interest rate risk, as 20 percent of the external debt was short term
(under a one-year maturity), and 40 percent of the remaining long9
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Figure 2.l. External Long-Term Public and Publicly Guaranteed
Debt Outstanding
(In percent ofGNP)
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term debt was at floating rates (mostly indexed to LIBOR-the Lon
don Interbank Offered Rate).
Several developing countries have experienced the impact of ad
verse movements in foreign currencies and interest rates in the past
20 years. In the early 1980s, the debt-servicing burdens of countries
in Southeast Asia, Latin America, and Africa were severely affected
by the steep appreciation of the dollar, the worldwide increase in
interest rates, and the sharp decline in commodity prices. The debt
crisis resulted in output and employment losses, financial sector
crises, and the exclusion of these countries from international fi
nancial markets, which was only regained in the early 1990s.
In the first half of this decade, several Asian countries that had
overcome the 1980s debt crisis because of their prudent fiscal poli
cies experienced significant increases in their debt burden owing to
their exposure to the Japanese yen. Between 1980 and 1994, East
Asian and Pacific countries increased their borrowing in Japanese
yen from below 19 percent to 30 percent. Although the increase in
10

©International Monetary Fund. Not for Redistribution

2 _. MANAGEMENT OF SOVEREIGN ASSETS AND LlABILmES

Table 2 . 1 . Long-Term Public and Publicly Guaranteed External Debt
Outstanding and Reserves Excluding Gold in Selected Developing
Countries. 1995
an billions ofu.s. dollars)
Long-Term Public and
Publicly Guaranteed
External Debt Outstanding
Asia
China
India
Indonesia
Malaysia
Philippn
i es
Thail and
Eur ope
Czech Republic
Hungary
Polan d
Russia
Turkey

94.7
79.7
65.3
15.9
29.9
17.2

23.6
41.1
100.3
50.1

Western Hemisphere
Argentina

75.4
17.9
13.7
23.8
6.4
36.0
13.8
12.1

14.8
14.4
12.4

62.2
96.6
13.0
94.0
28.5

14.3
49.7
8.1
16.8
6.3

1,448.6

538.4

Brazil

Colombia
Mexico
Venezuela
Memorandum item:
All developing countriest

Total Reserves
Excluding Gold

Sources: International Monetary Fund, International Financial Statislfcs Qune 1997); and
World Bank, Global Development Finance, 1997.
tWorld Bank data. International reserves include !he country au!horities' holding of SDRs. !he
reserve position in the IMF, foreign exchange holdings, and gold.

yen-denominated borrowing was due partly to large concessional
loans from Japan to Asian countries, and the growing role of the yen
in international trade and finance, it also reflected the desire of
Asian borrowers to benefit from low interest rates on yen loans
compared to U.S. dollar loans. Most of the countries did not hedge
their yen exposure either in local currency or in the U.S. dollar,
which accounts for a large part of their foreign currency revenues.
As a result, the appreciation of the yen against the dollar and the
Asian currencies in the 1990s led to a significant increase in the dol
lar value of their external liabilities (Table 2.2). Th e share of yen
denominated debt in total debt was subsequently reduced to 27 per11
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10.6
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31.7

1.1

30.1

36.9

1.5

5.5

23.0

48.1

2.3

26.6

62.8

32.2

Thailand

17.2

24.0

21J.7

39.2

35A

22.1

4.4

Deutsche mark

U.S. dollars

Currency composition of long-{erm delx (in perceru)

13.7

38.2

3.2

Philippines

13.8

3.5

57.3

Countries, 1995

External delx (in percent of GNP)

1.2

48.1

Table 2.2. External Debt ProfLie of Selected Asian

External public debl (in percent of GNP)

18.9

5.4

45.1

20.7

26.5

12.7

Malaysia

External public debt/reserves (in percent)

24.4

21.5

31.5

External debt (in U.S. dollars)

Short-{enn debt (in perceru of total debt)
29.6

6.5

53.3

japanese yen

1 9.7

6.8

Share of long-term debt at variable rates

17

57.9

Odl.er

6.8

(199(}-95)

Changes in debt stocks due to cross-currency valuations

Source: World Bank, Gk>bal Det'€/opmem Firrance. l9"Tr.
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cent in 1995, and the share of yen-denominated foreign reserves
increased.
In Indonesia, for example, one-third of the increase in the dollar
value of the external debt between 1993 and 1995 was due to cross
currency movements, primarily the appreciation of the yen. In
donesia's exposure to the yen has been especially costly, as about

90 percent of its export revenues were denominated in dollars,
while 37 percent of its external debt was denominated in yen. In the
Philippines, which has one-third of its external debt denominated in
yen, tl1e appreciation of the yen accounted for about one-half of the
increase in tl1e dollar value of the external debt in 1995. In China,
the appreciation of the yen is estimated to have increased the ser
vicing costs of the public debt by about $5 billion. In Malaysia, the
sharp appreciation of the yen in 1994 increased the dollar value of
the external debt by 6 percent. In India, the external debt increased
by almost 7 percent in 1995, almost exclusively on account of ex
change rate changes.1 The subsequent depreciation of the yen in

1996 offset some of the losses incurred by these countries.
The degree of vulnerability of developing countries to external
shocks is largely a function of the maturity profile of their foreign
currency debt. Events in Mexico during 1994-95 illustrate how re
liance on short-term foreign currency can make a country vulnera
ble to liquidity crises, as the need to refinance a substantial volume
of short-term debt in turbulent foreign exchange markets creates ad
ditional market pressure. 2 One of the lessons of the Mexican expe
rience is that the external risk exposure of the government (in terms
of currency composition, maturity profile, share of floating rate
debt, and concentration of maturities) is equally indicative of its
vulnerability to external shocks as its debt leverage. Indeed, the
Mexican crisis was partly attributable to financial markets' concerns
about the currency composition and maturity of the public debt and
not by its actual level, which was relatively low by Organization for
Economic Cooperation and Development (OECD) standards-

lChanges in external debt are measured in dollar terms, as the latter is the
main trade or invoice currency for Asian developing countries. The dollar is also
the main currency against which Asian domestic currencies are managed (e.g.,
Indonesia, the Philippines, and Thailand).
2See Folkerts-Landau and Ito (1995) for a discussion of the role of short-reml
foreign currency debt in the Mexican crisis.
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51 percent compared with an OECD average of 71 percent (Calvo
and Goldstein, 1995). The vulnerability of the Mexican economy to
a financial crisis was exacerbated by the $29 billion of tesobonos ma
turing in 1995, with about $10 billion maturing in the first quarter,
in light of the low level of foreign reserves ($6.3 billion) at the end
of 1994. Had the maturity of the tesobonos been longer and not
bunched in the same qua1ter, the exchange rate crisis may not have
turned into a debt-servicing crisis.
The large stock of foreign currency debt held by developing
countries is a consequence of several historical and structural fac
tors, including low domestic saving rates relative to domestic in
vestment, a lack of domestic borrowing instruments, and reliance on
official financing (multilateral and bilateral), which tends to be de
nominated in donor countries' currencies. Foreign currency debt
has also been issued to signal the government's commitment to a
policy of stable exchange rates or prices. In a game-theoretic frame
work, policymakers can signal the time-consistency and credibility
of their policies to the public by raising the cost of reneging on their
commitments.
More recently, as emerging markets have regained access to in
ternational debt markets, the choice of currencies and the maturity
structure of their foreign currency borrowing has been often driven
by the lower risk premiums and coupon rates, and the correspond
ing initial budget savings.3 Such debt strategies may be underesti
mating the risks associated with unhedged foreign currency bor
rowing for several reasons.
First, the capacity of governments to generate foreign currency
revenues to repay their obligations is generally limited, as govern
ment assets are predominanlly the discounted value of future taxes
denominated in the local currency. Second, it is unlikely that the
output, welfare, and reputational costs that a developing country
may suffer in the event of an adverse external shock are fully taken

3Several emerging market governments (e.g.. Argentina, Colombia, Hungary,
Mexico, and Turkey) have issued debt denominated in yen or deutsche mark in
the past few years, without having a significant exposure to those currencies on
the revenue side. Following the negative impact of the yen's appreciation in

1994-95, a few of these countries (Colombia, Hungary, and Mexico) began re
ducing or hedging their yen exposure.
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into account in emerging markets' external borrowing strategies. Al
though the probability of a crisis may appear to be low, the poten
tial disruptions to the economy can be substantial. Indeed, a ne t for
eign exchange exposure exacerbates the in1pact of external shocks
on the economy, and limits the policy options of the authorities dur
ing a financial crisis. A sovereign with a large net foreign currency
exposure would have difficulty pursuing an expansionary monetary
policy during a financial crisis, to reflate the economy, as it may
cause a sharp decline in the exchange rate. A depreciation of the
exchange rate would worsen the country's indebtedness and risk
profile, and magnify, rather than dampen, the financial crisis
(Mishkin, 1996). In the event of an adverse real exchange rate
shock, a government may also face the dual cost of an increasing
external debt-servicing cost and a declining foreign cunency value
of its revenues (Dooley, 1997). In addition to the potemial capital
losses that a government may incur on its debt portfolio, its ability
to access international markets to refinance its maturing debt is
likely to be hindered.
Furthermore, the lower cost of foreign currency debt relative to
domestic currency debt does not reflect just the creditworthiness of
sovereign borrowers, but also the presumption on the pan of ex
ternal creditors that their claims would have implicit seniority over
domestic claims. Such implicit seniority arises from a covenant
structure (such as cross-default and pari passu clauses), which al
lows for extensive legal recourse on the part of the external credi
tor. For example, cross-default clauses covering a wide array of
lenders and instruments may deny the sovereign borrower the pos
sibility of restructuring only a narrow but particularly pressing in
strument, such as short-term note obligations falling due, without
precipitating an advancing of the due dates of most other short- and
long-term issues. Similarly, pari passu clauses make it difficult for
sovereign borrowers to negotiate a bond restructuring unless the
great majority, if not all, of bond holders are included. In the ab
sence of an agreement, creditors also have extensive rights under
existing statutes to seek legal recourse in the relevant jurisdictions.
Such recourse could result in a significant impairment of trade and
financial flows involving the debtor countries, as well as impairment
of its external debt. It is unlikely that the costs of the macroeco
nomic adjustment needed to prevent an interruption in servicing ex
ternal debt under such circumstances are fully taken into consider15
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arion by a government when deciding on the size of its external
exposure.
Third, there is no conclusive empirical evidence that the diversi
fication benefits of unhedged foreign currency borrowing outweigh
the added risk from the effect of nominal and real exchange rate
fluctuations on the debt portfolio.4 In contrast, there are numerous
studies of internationally diversified portfolios that show that in
vestors can lower their risks without significant changes in returns
by completely hedging their exposure to exchange rate move
ments-that is, purchasing power and interest rate parities do not
hold.5 During the 1980s, irrespective of investors' base currencies,
the returns on currency-hedged foreign bond portfolios were less
volatile than the returns on unhedged pottfolios. Although such
studies apply to portfolios held by institutional investors, sovereign
entities are unlikely to predict the direction of exchange rates more
accurately than they do.
In view of the risks associated with large open foreign currency
exposures, as well as the existence of deep and liquid domestic cap
ital markets, the governments of most industrial countries have lim
ited their issuance of foreign currency debt (Table 2.3). Among large
advanced economies, Germany, japan, and the United States do not
issue foreign cutTency debt, while France and the United Kingdom
only issue a small fraction of their debt in ECUs. In Canada, foreign
currency debt represents about 3 percent of total public debt (re
flecting debt accumulated in the past and debt issued to finance for
eign reserves), and the budget deficit is funded entirely in domestic
currency. In recent years, a number of small advanced economies,
including Belgium, Denmark, and New Zealand, have stopped is
suing foreign currency debt, except for replenishing their foreign re
serves. In Ireland, gross foreign currency borrowing is limited to the
level of maturing foreign currency debt. Spain and Sweden issue
foreign currency debt, but hedge their currency risk through swaps
or swap options (also known as swaptions).

4The overall risk of the portfolio may be reduced if the domestic currency cost
of domestic debt is negatively correlated with the domestic currency cost of for
eign currency debr.
5See, for instance, Perold and Schulman 0988); Eaker, Gram, and Woodard
(1993); Glen and ]orion 0993); and Kritzman 0993).
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Table 2.3. European Union Countries, North America, and Japan:
Foreign Currency Debt, 1996

Country

Foreign Currency Debt

Year1

17.50
J 1.40
14.30
42.92
4.80
O.QJ
30.60
26.40
6.10
3.50
0.00
17.70
7.30
28.20
4.6o

1996
1995
1996
19962
1995
1995
1996
1996
1996
1995
1996
1996
1996
1996
1996

2.64
89.00
0.00

1996-'
1996
1996

European Union coumries

Auslria

Belgium
Denmark
Finland

France
Germany
Greece

Ireland

llaly
Luxembourg
Netherlands

Portugal
Spain
Sweden

United Kingdom

Nonh America
Canada

Mexico
United States
japan

0.00

1996

Source: International Monetary Fund.
1The years for which the latest data are available.
2For central government.
lData as of March 31, 1997, for the federal government.

In developing countries, however, governments often need to ac
cess international debt markets to offset a shortage of local savings,
lengthen the maturity of their debt, diversify their interest rate risk
exposure across various asset markets, accumulate foreign ex
change reserves, or develop benchmark instnunents enabling do
mestic private entities to issue abroad. When derivative markets
(such as forwards, futures, swaps, and options) in the domestic cur
rency are available, governments can immediately hedge their for
eign currency borrowing, thereby limiting their exposure to foreign
exchange and interest rate movements. The foreign currency can be
hedged into the domestic currency, or, when difficult, into a cm
rency closely correlated to the domestic currency that has liquid de
rivative markets. Issuing currency-hedged foreign debt would pre
clude a borrowing strategy solely targeted at reducing interest rate
costs and softening internal budget constraints.
17
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Almost all industrial countries and many emerging markets have
access to derivative instruments to hedge their foreign exchange
risk. Several emerging markets, including Brazil, Chile, Indonesia,
Malaysia, and Thailand, have currency swap markets with maturities
of up to five or 10 years. In other emerging markets (such as Mex
ico, the Philippines, South Korea, and Taiwan Province of China),
forward markets-the embryos of swap markets-are rapidly de
veloping.6 The increasing sophistication of international derivative
instruments also has expanded considerably the ability of govern
ments to respond to opportunities to exploit market niches and ex
pand their investor base-for example, to include Japanese or Ger
man retail investors-without bearing the yen/dollar exchange rate
risk. Furthermore, World Bank borrowers may use a recently estab
lished scheme to improve the management of the currency and in
terest rate risks of their World Bank loans. Under the new World
Bank scheme, borrowers can amend the terms of their existing cur
rency pool loans-currency composition and floating rare/fixed rate
mix-to reflect their desired debt management strategy (World
Bank, 1996a).7 The scheme would allow eligible countries to re
structure their external debt without using their swap credit lines
with commercial banks, and at low transaction costs.
Reducing the currency risk exposure of emerging markets' sover
eign debt and lengthening its maturity profile is a medium-term
strategy and a gradual process, and is contingent on the develop
ment of domestic capital markets and of hedging instruments de
nominated in the local currency. During the transition, the govern
ment should manage its net foreign currency risk exposure
effectively, so that its vulnerability to exchange rate and foreign in
terest rate fluctuations is bounded.

<>The ability of governments to swap their foreign currency debt may also be
constrained by their credit line limits with financial institutions, as swap trans
actions reduce such credit lines.
7Currency pool loans are multicurrency obligations, with the U.S. dollar,
deutsche mark, and Japanese yen accounting for at least 90 percent of the dollar
value of the currency pool. The currencies

are

targeted until 2001 in fixed

currency ratios of 1 dollar for every 125 yen and 2 deutsche mark equivalent.
All currency pool loans are made at a variable rate reflecting World Bank cost
of funding.
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Institutional Arrangement for Management
of Sovereign Liabilities
Efficient management of the external risk exposure of sovereign
liabilities requires institutional arrangements that provide appropri
ate incentive structures for debt management, technical expertise
and sophisticated information systems, and strict internal manage
ment procedures. In many developing countries, it is still difficult to
create such incentive structures, attract qualified staff, acquire the
technical expertise and systems, and develop the controls necessary
to manage effectively the overall sovereign risk exposure.
Furthermore, in several developing countries, debt management
policies lack transparency and accountability, and are not guided by
risk management practices. The Jack of transparency and account
ability allows debt managers to compromise the country's debt pro
file for short-term political gains, by, for instance, issuing short-term
debt solely because it demands lower interest rates or borrowing in
foreign currencies with low interest rates.s Although the budgetary
costs can be reduced by these actions, the economic cost can be
much higher and the sovereign's risk profile can be significantly
worsened. An opaque institutional structure allows a policymaker
with a short horizon to manipulate the structure of the public debt
to its own benefit, as the economic and political gains are immedi
ate, while the potential costs (higher refinancing costs and higher
expenditures) are transferred to the future. Investors' expectations
that the risk of higher refinancing costs may lead to higher taxes or
default rates, however, translate into a higher risk premium on the
government debt.
The lack of transparency in debt management is further exacer
bated by the fact that debt management is often not centralized
within a single institution, as state, provincial, or local governments
or parastatal institutions are involved in debt issuance. In addition to
confusing the decision-making process and subjecting debt manage
ment to potential political pressures, such dispersion induces hap
haz�rd and uncoordinated borrowing, and hence an inefficient debt
structure. Moreover, the exposure of the public debt to financial risks

soomestic debt mismanagement (excessive concentration of debt in short

term maturities, illiquid and costly debt issuance techniques, bunching of matu
rities) is also widespread in a number of countries.
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is unlikely to be assessed and hedged accurately under such a dis
persed structure, thereby increasing its vulnerability to shocks.
Since the early 1990s, there has been a heightened awareness
among governments of the importance of sovereign debt manage
ment, particularly in an environment of increasingly mobile and
volatile capital flows and integrated international capital markets.
Several OECD countries and some emerging markets have under
taken ambitious reform efforts. Several principles emerge from their
experiences. First, to preserve the integrity and independence of the
central bank, it is preferable to separate debt management policy
from monetaty policy. Second, it is desirable to shield debt man
agement policy from political interference to ensure transparency
and accountability in irs conduct. Third, debt management could be
significantly improved if it was entrusted to portfolio managers with
knowledge and experience in modern risk management techniques,
and if their performance was measured against a set of criteria de
fined by the Ministry of Finance. Finally, it is important to allocate
sufficient resources for hiring high-quality staff and to acquiring so
phisticated systems to support the staff.

Separating Debt Management From Monetary Policy
In contrast to the integrated management of assets and liabilities
by corporations, which manage financial risks by marching the cur
rency composition and maturity of their assets with those of their li
abilities, the managemenr of sovereign assets and liabilities is usu
ally nor commingled. In the majority of countries, central banks are
in operational charge of reserves management, while Ministries of
Finance maintain operational authority over liabilities management.
Such separation of responsibilities in managing sovereign assets and
liabilities is viewed as optimal by governments because of the po
tential conflicts of interest between monetary policy and debt man
agement, which may compromise the independence of the cenrral
bank. A central bank with a dual mandate for conducting monetary
policy and debt management policy, for instance. may be reluctant
to raise interest rates to control inflationary pressures, as this would
have an adverse effect on its domestic liability portfolio. A central
bank may also be tempted to manipulate financial markers to re
duce the interest rates at which government debt is issued or to in
flate away some of the value of nominal debt. In other circum20
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stances, a central bank may be tempted to inject liquidity in the mar
ket prior to debt refmancing, or to bias the maturity structure of the
debt profile according to the stance of its monetary policy.
Conflicts of interest between debt policy and monetary policy
may also arise if the central bank is in charge of managing the for
eign currency debt portfolio of the government. For instance, the
daily management of the liquidity of the foreign currency debt in
the foreign exchange market--converting foreign bond proceeds
into local currency, or converting local currency funds for foreign
currency debt repayments--may conflict with the intervention pol
icy of the central bank. The central bank's sales and purchases of
securities to meet foreign cun·ency debt requirements also could be
perceived by financial markets as having a signaling effect on its ex
change rate policy, thereby undermining its effectiveness.
Although separating debt policy from monetary policy is desirable
to support the integrity of the central bank, only close coordination
between the Ministry of Finance and the central bank will ensure
that debt management policy is consistent with monetary policy.
Without proper coordination, the participation of the Treasury in the
foreign exchange market may have significant monetary implica
tions, and may be at odds with the intervention policy of the cen
tral bank. Specifically, the central bank needs to be fully informed
of the daily transactions of the agency in charge of debt manage
ment, so that it can adjust its day-to-day management of liquidity
and intervention policies to offset the impact of these transactions
on the market. This is particularly the case when the central bank
has to meet the foreign currency needs of the Treasury, such as ex
changing the foreign currency proceeds of an external bond issue
to local currency, or converting local currency funds into foreign
currency for interest or principal repayments on the foreign cur
rency debt. Full cooperation between the two institutions also re
quires the central bank to inform the debt manager of the compo
sition and maturity of its reserves portfolio and update it on a
regular basis, so that the debt manager can take it into account in
its debt management policy.
Potential conflicts of interest between monetary policy and debt
policy have induced several countries to separate the two functions.
In New Zealand, all debt management functions carried out by the
central bank, as agent of the debt office, have been conducted with
out reference to monetary policy considerations since 1988. The
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New Zealand debt office makes all pricing decisions on treaswy
bills and government bonds, and advises the Minister of Finance on
the size and structure of the domestic borrowing program. The for
eign reserves of the central bank are integrated in the debt office's
asset and liability management process, however. Specifically, the
debt office directly finances the central bank's foreign exchange re
serves by maintaining foreign currency deposits at the central bank.
Under this structure, the central bank manages its net foreign ex
change exposure, while the debt office fully incorporates foreign re
serves in its debt management.
In Hungary, the Ministry of Finance took over the cost of servic
ing the net national foreign currency debt in early 1997. While the
National Bank of Hungary will remain formally responsible for the
interest payments and amortization of the foreign loans issued
under its name, it will receive transfers from the Ministry of Finance
broadly equivalent to the cost of servicing that part of external debt
in excess of the foreign exchange reserves of the central bank at the
end of 1996. The Ministry of Finance will take full control of debt
management in 1999, and the central bank will act only as the agent
of the Ministry of Finance. The shift of r�sponsibilities from the cen
tral bank to the Ministry of Finance was deemed necessary to en
sure that the monetary policy objectives of the central bank did not
interfere with any of its other functions or responsibilities.
In South Africa, the central bank has been until recently the gov
ernment's agent for marketing its debt instruments, thereby expos
ing monetary and debt policies to the potential tensions described
earlier. After a thorough review of debt policy, the South African au
thorities set out a new policy framework for debt management in
1996, delegating all policy issues related to state debt management
to the Department of Finance. The central bank was made ac
countable to the Department of Finance on all matters related to
debt management, and funding activities undertaken by the central
bank on behalf of the government were ring-fenced from monetary
policy operations. A high-level body comprising representatives of
the Department of Finance and the central bank was also estab
lished to coordinate monetary and fiscal policy objectives.
There are instances, however, where the central bank can be in
charge of managing the foreign currency government debt and the
foreign exchange reserves without creating conflicts of interest. This
would apply to a government that issues only foreign currency debt
22
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to finance foreign reserves. Denmark provides a case in point. The
Danish government decided in 1991 to regroup asse£S and liabilities
management under the central bank's authority. The rationale be
hind the decision was to improve coordination of the management
of the public debt and the foreign reserves, and to reduce the net
exposure of the government to exchange rate risk.9 Managing the
net exposure of asse£S and liabilities was deemed to be more ap
propriate than managing their isolated exposures because of the
limited use of the foreign currency debt in funding budget deficits.
Indeed, the Danish government issues only foreign currency
denominated debt to replenish foreign reserves when they deviate
from a desired level, while only Danish kroner-denominated debt is
used to finance the government deficit. Although the central bank
is in charge of managing the net portfolio, the decision on the cur
rency composition and the desirable maturity of the net portfolio is
taken jointly with the Ministry of Finance and the Ministry of Eco
nomic Affairs during quarterly meetings.
In most countries, however, sovereign foreign currency debt is
not issued solely to finance foreign reserves, but primarily to finance
the fiscal deficit. Under those circumstances, it is preferable to forgo
the efficiency of a single agency managing the sovereign's net risk
exposure to avoid conflict of interests.

Debt Management Framework
The separation of debt policy from monetaty policy allows the
central bank to fulfill its monetary objectives unfettered by debt pol
icy objectives. In a similar vein, an efficient, transparent, and ac
countable debt management policy necessitates an organizational
strucntre independent of political influence, with dearly defined ob
jectives and performance criteria, and run by qualified staff, ac
cording to sound risk management principles. A number of coun
tries (such as Austria, Belgium, Ireland, New Zealand, Portugal, and
Sweden) have concluded that, to achieve such objectives, debt
agencies with some degree of autonomy from the political sphere
should be set up. Specifically, the formulation of debt policy (on

9While the currency composition of the foreign debt and foreign reserves
matched, there is no immunization of interest

risk.
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matters such as level of the debt and limits on domestic and foreign
currency borrowing) is a political decision and therefore should rest
in the hands of the government. The actual management of the sov
ereign debt, however, can be extracted from the political domain
and assigned to a separate and autonomous debt management of
fice. Under this arrangement, the Ministry of Finance defines the
medium-term strategy for debt management-based on its objec
tives and risk preferences, and the macroeconomic and institutional
constraints of the country-willie the debt management office im
plements that strategy and administers the issuance of the domestic
and foreign currency debt.
There are several advantages to a separate and autonomous debt
management office. First, by recognizing that the structure of the
sovereign debt portfolio is an integral part of public policy and de
serves a distinct institutional presence, the authorities would signal
to financial markets and their political constituency their commit
ment to a more transparent and accountable debt management pol
icy. Second, an autonomous debt agency can be given a clearly de
fined objective, based on economic and market-based principles,
and organized to acrueve such an objective, without being ham
pered by either the management structure or pay scale of the pub
lic sector. In particular, an autonomous debt agency could maintain
a flexible management and career path structure, and link the pay
scale of its personnel to that of private sector practitioners. Such a
flexible pay structure would allow the debt management office to
attract rughly qualified staff who are knowledgeable about increas
ingly complex financial instruments and markets. Third, a debt man
agement office perceived by investors as credibly independent from
the political decision-making process would contribute to lowering
the country's risk premium and the government's borrowing costs,
as it would be less likely to engage in risky strategies designed to
maximize short-term political gains.
The main task of a debt agency would be to manage the day-to
day risk exposure (liquidity, market, and credit risks) of the sover
eign debt portfolio, and to ensure that the sovereign has continuous
and orderly access to international financial markets to meet its ex
ternal obligations. The debt agency responsibilities also would in
clude managing the domestic public debt portfolio. This entails
managing liquidity risk by ensuring that future funding needs can
always be met at the lowest cost, and are smoothly spread over a
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number of years without significant repayments bunched in single
periods. Debt management offices can also enhance the liquidity of
the government securities market by increasing the transparency
and predictability of debt issuance, and creating liquid benchmark
issues spread along the yield curve.10 Greater transparency can be
attained by planning and reporting in advance the financing re
quirements of the government, the maturity structure of future bor
rowing, and the auction dates of domestic debt issuance for the fi
nancial year. Greater predictability can be achieved by relying on
regular and nondiscretionary debt issuance, primarily through auc
tions. By increasing liquidity and attracting a larger investor base,
the debt management office can contribute to lowering the bor
rowing costs of the government.
Sovereign risk exposure is not limited to government debt, but in
cludes debt contracted by all public and publicly guaranteed enti
ties (provincial, state or local governments, parastatals, and all other
debt with a government's guarantee). Most governments, however,
exclude publicly guaranteed debt from their debt management poli
cies until the guarantees are invoked, and hence do not accurately
reflect the risk profile of the sovereign. It is therefore desirable that
all public debt is centralized under the management structure of the
debt management office, and that the risk exposure of the sovereign
debt is managed as a single portfolio.

Selected Examples of Debt Management Offices
Autonomous debt management offices have been established by
law in a number of OECD countries, including Austria, Ireland, Por
tugal. and Sweden (Tables 2.4-2.7). Debt agencies were set up to
improve the management of the public debt, by hiring qualified
portfolio managers, incorporating modern risk management tech
niques in debt strategies, and providing a greater incentive for the
staff to lower borrowing costs. Although these debt management of
fices report to the Ministries of Finance, they maintain a significant
degree of autonomy from the Ministries of Finance, have their own
Board of Directors, follow specific investment guidelines against
lOWhen used in the comext of domestic debt. a benchmark refers to a large
and liquid debt security against which other debt securities (e.g., corporate and
state enterprises) are measured and priced.
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Table 2.4. Institutional Structure of Debt Offices in OECD Countries : Debt Offices
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Table 2.5. InstitutionaJ Structure of Debt Offices in OECD Countries: Autonomous Debt Offices
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Table 2.6. Institutional Structure

1.1

of Debt
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2 - MANAGEMENT OF SOVEREIGN ASSETS AND LIABlliTlES

which their performance is evaluated, and remunerate their staff
competitively.

Denmark,

Finland,

the

Netherlands, and

New

Zealand also provide their debt offices with a degree of autonomy
from the political process; Australia, New Zealand, and, to a limited
degree, Denmark impose specific performance criteria for their debt
agencies.tl Selected debt offices that have been reformed recently
are surveyed below.
In Ireland, the government delegated in 1990 the borrowing and
debt management functions of the Department of Finance and the
domestic government bond market operations of the central bank
to an autonomous debt agency. the National Treasury Management
Agency. The decision to establish the National Treasury Manage
ment Agency was justified on the grounds that it would provide
clearly defined performance objectives to the agency and a degree
of independence from other government objectives, and that the
concentration of resources and expertise would result in better risk
management and lower debt-servicing costs. The main objective of
the National Treasury Management Agency is cast with reference to
a low-risk, medium-term benchmark portfolio and aims at funding
maturing government debt and annual borrowing requirements at a
lower cost than that of the benchmark portfolio, while containing
the volatility of annual fiscal debt-service costs.
In New Zealand, the country's debt management strategy is im
plemented through the New Zealand Debt Management Office,
which has been responsible for managing the public debt since debt
management policy became disentangled from monetary policy ob
jectives in 1988. Although the New Zealand Debt Management Of
fice has been placed in a division of the Treasury, it maintains some
degree of autonomy from the rest of the government and has its
own Advisory Board. The board meers four times a year and com
prises, among others, a senior member of the Treasury and experts
in risk management theory and practice. The role of the board is to
provide advice and oversight across a broad range of strategic and
operational risk management issues and to establish greater trans
parency in the decision-making and supervision process around the
debt management office. The Treasurer or head of the New Zealand
1 1Typically, performance criteria are attached to how efficiently funding trans
actions are executed, and do not encompass the full debt management frame
work such as funding, liquidity management, and risk managemenl.
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Debt Management Office recommends the strategic benchmark for
the sovereign debt, in terms of currency mix and interesL rate sen
sitivity, and the tactical trading limits imposed on the portfolio man
ager.l2 Both of these parameters have ro be approved by the Minis
ter of Finance.
The objective of the New Zealand Debt Management Office is "to
identify a low risk portfolio of net liabilities consistent with the Gov
ernment aversion to risk, having regard for the expected costs of re
ducing risk, and to transact in an efficient manner to achieve and
maintain that portfolio." To minimize its net risk exposure, the New
Zealand Debt Management Office has gradually set the duration and
currency profile of its liabilities to match that of irs assets. As most
of the government assets are denominated in New Zealand dollars,
this strategy has entailed a gradual elimination of the net public for
eign currency debt-which was achieved in September 1996-and
a lengthening of the duration of the domestic public debt. A signif
icant change introduced by the New Zealand Debt Management Of
fice is the marking to market of all its financial liabilities on a daily
basis, and the incorporation of private sector risk management prac
tices in its debt management. The performance of the portfolio man
agers is measured on a daily basis by comparing the market value
of the acrual debt portfolio to the strategic benchmark portfolio.
In Sweden, the National Debt Office, which was founded in the
eighteenth cenrury, was moved from under the authority of Parlia
ment to that of the Ministry of Finance in 1989 to improve debt
management practices. The primary objective of the Swedish Na
tional Debt Office is to minimize the costs of borrowing within the
limits imposed by monetary policy, and to finance the day-to-day
government budget deficit at the minimum possible long-term cost,
subject to the government's risk aversion. The board of the Swedish
National Debt Office-which is composed, among others, of the
Under-Secretary of the Ministry of Finance and members of Parlia
ment-establishes separate benchmark portfolios for the domestic
and foreign currency debt, and lays down the permitted deviations
from the benchmark portfolios. Within these broad guidelines, the
Swedish National Debt Office manages the currency allocation, the
12In view of the small amount of risk that the New Zealand Debt Management
Office is allowed to take, the position limits around the strategic benchmark
portfolio are tightly defined.
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maturity structure, and the marker risk of the overall debt portfolio.
The performance of the Swedish National Debt Office is evaluated
by comparing the cost of the central government debt to that of the
benchmark portfolio for the fiscal year.
The performance of the Swedish National Debt Office, which is
reviewed by the board on a qua11erly basis, has been remarkable in
recent years. Between July 1991 and june 1995, the overall savings
on both the kronor debt and the foreign currency debt, in relation
to the benchmark portfolios, amounted to about 16 billion kronor.
During that period, the Swedish National Debt Office also outper
formed external managers, who are responsible for managing a
small proportion of the foreign currency debt on the same princi
ples as those of the Swedish 'ational Debt Office. Between January
1992 and July 1995, the funding costs of external managers were 1.1
percentage points higher than the corresponding cost for the bench
mark portfolio, whereas the Swedish National Debt Office's costs
during the same period were 2.5 percentage points below those of
the benchmark portfolio (Swedish National Debt Office, 1995).
In the past two years, a small number of emerging market coun
tries have also reformed their debt management practices and in
troduced benchmarks for their external debt. In Colombia, the Min
istry of Finance and Public Credit has implemented a series of
measures to strengthen its liability management framework. The
measures include increasing the staff in charge of managing and
hedging its external debt portfolio, modernizing the data systems
supporting the staff, and consolidating the external borrowing
strategies of the central government and the parastatal companies.
Panicular attention has been paid to amacting staff with the appro
priate knowledge and experience in portfolio analysis and to offer
ing competitive remuneration to retain the staff. The main reform in
troduced by the authorities is to manage the sovereign liability
ponfolio with respect to a set of low-risk benchmark parameters
specifying exchange rate, liquidity, and interest rate risks.
In Hungary, as noted earlier, the debt management office located
in the Ministly of Finance has been charged to service the cost of
the net sovereign foreign debt. The authorities have decided to align
the currency composition of the foreign currency debt through
hedging operations with that of the currency basket to which the
national currency is pegged. Panicular emphasis is being placed on
lengthening the maturity of the debt, maintaining more than three35
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fourths of the debt in fixed rate instnunents, and evenly spreading
debt redemptions to avoid rollover risks.
While some other emerging market countries, including Ar
gentina, Mexico, South Africa, and Turkey, are currently reviewing
their debt management practices, in most developing countries,
debt offices are nonexistent, debt management objectives are cast in
general terms, and there are no formal guidelines on the currency
composition and the maturity structure of the public debt.

Institutional Arrangements for Management
of Foreign Reserves
The principles of transparency, accountability, and efficiency
apply as well to the reserves management practices of central
banks. With the exception of a few central banks (such as in Aus
tralia and New Zealand), almost all monetary authorities are reluc
tant to disclose the composition and maturity structure of their re
serves, the instruments in which they are invested, their use of
derivative instruments, and the return on their investments. Central
banks typically offer several reasons for maintaining such a high
level of confidentiality: concerns that market players would view
movements in reserves as reflecting central bank expectations of fu
ture currency or interest rate movements, which may exacerbate
currency fluctuations; concerns that other central banks would ob
ject to sharp changes in the level of d1eir exchange rate owing to
shifts in reserves; and worries about being criticized for their in
vestment decisions and performance.
Qualms about disclosing reserve management practices, however,
apply more to the imervention policies of central banks than to their
reserve management policies. The daily intervention policies of the
cemral bank need to remain outside the realm of public knowledge,
as there are benefits from surprise intervention in foreign exchange
markets. It is unlikely, however, that adjustment in the currency
composition of reserves, except if coordinated, would have any ef
fect on the level of exchange rates. As such, the disclosure of the
reserves management practkes and investment performance of the
central bank, on a regular but not frequent basis (such as quarterly
or annually), would not constrain monetary or exchange rate policy
objectives.
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Although the majority of central banks manage rheir foreign as
sets conservatively, several have incurred heavy foreign exchange
losses owing ro speculative position taking in foreign exchange
markets. For instance, the Moneta!)' Authority of Singapore in
curred heavy losses in 1981 owing to a currency play on the U.S.
dollar/deutsche mark parity. Following these losses, the manage
ment of foreign assets was split between the Moneta!)' Autholity
of Singapore and the Government of Singapore Investment Cor
poration: the Government of Singapore Investment Corporation
manages the bulk of the countl)''s foreign assets, investing in long
term securities, equities, and real estate. while the Monetary Au
thority of Singapore manages conservatively the foreign reserve-;
needed for intervention purposes.13 In the early 1 990s, the Mon
golian central bank lost almost all its foreign reserves (about 590
million), owing to speculation on the foreign exchange markets.
More recently, Bank Negara Malaysia reponed large foreign ex
change los�es ($3.5 billion in 1992. and S2.1 billion in 1994) owing
to speculative position taking against the British pound in 1992.
Several other Asian, Latin American, and Middle Eastern central
banks take daily positions in foreign exchange markers to increa:-.e
the return on their reserves, without disclosure of their gain.., or
losses w the public. • •
Even though such speculative behavior is more the exception
than the rule, the management of foreign resen'es should recei\ �
some public scrutiny, as do other public policy decisions. To
achieve this, the institutional framework governing the management
of reserves should be broadly similar to that of debt management in
its transparent decision-making process and its incentive stnJCtun:.
In particular, the central bank's Board of Directors would define a
medium-term strategy for reserves management, based on the <:en
tral bank's objectives. constraint:>. and risk preferences. A lx:nch
mark portfolio for foreign reserves could then be derived, specily
ing the currency distribution and maturity structure of foreign
reserves, the maximum credit risk exposure of the portfolio, Jnd th�:

l.iSuch split of forei�n asset:- bet\\ een the central bank's

re'>t:f\'e'>

and

the

country's foreign a-.::.eL'> is common in Se\'eral other countnes c e.g. . Chma and
Kuwait).
1 1Mo�t of the

markets

<:'\ idenc.:e

h gathered

on central banks' beha\'ior in fore1gn exth.1n�e

from market

'>ourcc�.
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authorized financial instruments.15 The central bank's board would
then entrust the day-to-day risk management of the reserves to port
folio managers with strict guidelines on the permissible deviation
from the benchmark. The implementation of the board guidelines
and the reviewing (on a monthly or bimonthly basis) of the perfor
mance of portfolio managers would typically be monitored by the
central bank's Investment Committee. To provide the Investment
Committee with an external yardstick for evaluating the perfor
mance of the internal portfolio managers, a portion of the reserves
portfolio could be managed by external managers.
Several central banks have implemented a framework similar to
the one just described and have created benchmarks for their for
eign reserves, but the majority do not divulge the composition of
their benchmarks. We believe that the disclosure of the benchmark
and actual reserves portfolios, of the derivatives positions of the
central bank (forward and swap contracts), if any, as well as of the
performance of internal and external portfolio managers would en
hance the accountability of the central bank to the public, without
hampering the conduct of monetary policy.16 In order not to inter
fere with the central bank's intervention policies, the frequency of
disclosure could be annual or semiannual. The central bank may
need to share the currency composition and maturity of the re
serves portfolio with the debt management office on a more fre
quent basis, however, to facilitate the coordination of their man
agement policies.

Strategic Management of Sovereign
Assets and Liabilities
Benchmarks for the Foreign Currency Debt Portfolio
A key building block in the institutional framework of sovereign
risk management is the derivation of a benchmark or target portfo-

15The derivation of the reserves benchmark is discussed in more detail in the
next section.
16As demonstrated during the recent exchange rare crisis n
i Thailand, a central

bank's vulnerability ro a currency arrack can be assessed accurately only if the
net reserves position is disclosed, that is, net of any forward and swap contracts.
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lio for the external public debt.l7 A benchmark communicates the
medium-term policy objectives of the policymaker to the portfolio
manager and the framework within which it has to operate, and
provides a measure against which the performance of the manager
can be evaluated. Devising a benchmark for its external public debt
encourages the policymaker to articulate and quantify its key ob
jectives and cost/risk trade-offs, and to measure the currency, inter
est rate, liquidity, and credit risks that it is willing to tolerate on its
portfolio. In essence, the establishment of a benchmark m
i poses
discipline on the debt management policies of the sovereign.
The selection of a benchmark for the external debt entails speci

fying the desired currency

composition of the debt, and for each of

the currencies, specifying the target duration, the maximum matu
rity, the breakdown between fixed and floating rate instruments,
and the financial instruments permitted in the portfolio (such as
bank loans, index-linked bonds, and derivatives). Identifying and
quantifying these factors is a challenging process, as they depend
on the objectives and risk preferences of the policymaker, and the
macroeconomic and institutional constraints facing the country. The
composition of a benchmark is also strongly influenced by the
numeraire in which costs are measured and the horizon over which
such costs are estimated.

Objectives
Debt management objectives vary from one country to another,
but in most instances focus solely on lowering annual budget costs
rather than on lowering the long-term economic cost of public debt.
In recent years, however, a growing number of governments (in
cluding Australia, Belgium, and Sweden) have redefined their debt
management objectives as minimizing the financial, long-term cost

17Benchmarks are mostly useful for the foreign currency debt portfolio. It

s
i

difficult to have a benchmark portfolio in the domestic market as the govern
ment is the largest borrower, and its securities act as benchmarks against which
all other instruments are priced and measured. The government may have, how
ever, a target domestic debt portfolio, specified in terms of duration; the target
portfolio should serve as a reference point to the portfolio manager rather than
as a benchmark to bear.
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of public debt, nor just budgetary costs. IS In Belgium, the objective
of public debt management is "to minimize the financial cost of the
public debt, while maintaining market and operating risks at an ac
ceptable level, taking into account the general objectives of bud
getary and monetary policies." In Australia, the debt management
objective is to minimize the long-term portfolio cost, defined as the
time-weighted total debt cost (economic cost), subject to an accept
able level of risk, defined in terms of the annual debt-servicing costs
(accounting measure of risk). Similarly, in Sweden, the overriding
objective of the debt office is to minimize the long-term cost of the
foreign currency debt.
In setting such objectives, governments face a trade-off between
minimizing the budget cost of the public debt and lowering the
volatility of debt-servicing cost. The extent to which sovereigns
place greater emphasis on the first or second part of their objectives
would have a significant impact on the target maturity of the bench
mark and on the proportion of fixed versus floating rate instruments
in the portfolio.
For instance, if the government's main objective is to lower debt
service costs, the target duration of the benchmark portfolio would
be short (assuming an upward yield curve), and biased toward is
suing short-term or floating rate instruments. A short duration debt,
however, has to be refinanced more frequently, thus exposing the
portfolio to greater repricing risk (refinancing at a higher interest
rate) or bunching risk (repayment of principal occurring within a
short period). As mentioned earlier, the Mexican crisis illustrated the
risks of a short duration public debt.
If the government's main objective is to stabilize debt-servicing
costs, the target duration of the benchmark would be longer, and
biased toward issuing long-term fixed rate debt. In this case, al
though annual debt-servicing volatility would be lower, the mark
to-market value of the debt would be more sensitive to interest rate
movements. The Irish debt benchmark pottfolio, for instance, has a
long maturity profile, reflecting the government's bias toward debt
servicing stability. However, if the government's main objective is to
minimize the volatility of the net present value of the debt on a
year-to-year basis (a one-year time horizon), then a debt with a ma
turity of one year would achieve such an objective.
18The optimal level of the debt is a fiscal decision that is taken as a given in
the paper.
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Risks
The key question to address when selecting the composition of
the benchmark is the extent of risks (liquidity, market, and credit)
or losses that the policymaker is willing to tolerate on its debt port
folio. The risk tolerance of the sovereign may prove tricky to esti
mate, however, as there is no single measure of sovereign risk.
Wheeler (1997) recommends that the government align its risk pref
erences with those of the average or median citizen, who is typi
cally risk averse. Indeed, as taxpayers cannot fully hedge or avoid
the losses that the government incurs on its assets and liabilities
portfolios, they would demand from the government to follow a
low-risk strategy. The risk preferences of a sovereign entity can also
be approximated by taking those of institutions with a similar risk
proftle, such as pension funds, international financial institutions,
life insurance companies, and long-term savings industries. A more
systematic estimation of risk tolerance, however, would be to defme
it in terms of the maximum interest rate costs and excess volatility
that can be sustained on the debt portfolio without jeopardizing the
budget targets and medium-term objectives of the government. Any
risk exceeding this tolerance level should be avoided.
The risk tolerance of a government ultimately depends on the size
of the public debt, its currency composition, and its maturity. Any
time the debt-service cost is an important element in government
expenditures, its variation becomes a key element to watch, and the
sovereign is likely to be more concerned with the volatility of its
debt. This is particularly the case for governments that have a lim
ited ability to generate foreign currency revenues or to access inter
national markets. When the debt-to-GDP ratio is low, however, the
sovereign has greater flexibility in terms of the choice of currencies
and duration. In particular, the sovereign may diversify its portfolio
to include currencies with lower yield, or shorten the maturity of its
portfolio to reduce interest rare costs, knowing that its overall ex
posure to the higher risks is limited.
Macroeconomk Constraints

The two key macroeconomic policies that affect the currency
composition and maturity proftl.e of the external debt benchmark
are the fiscal and monetary policies of the government. Budget ar
t
gets, for instance, influence the desired duration of the benchmark.
Budget targets may include maintaining the level of public debt to
41

©International Monetary Fund. Not for Redistribution

MARCEL CASSARO AND DAVID FOLKERTS-LANDAU

GDP below a certain percentage (for example, to meet Maastricht
criteria); reducing the government debt as a percentage of GDP
over a certain horizon; or maintaining the public deficit below a cer
tain percentage of GDP (such as in a stability pact after European
Moneta1y Union). A cap on the debt-to-GDP ratio constrains the ex
tent of volatility tolerated on the debt portfolio and biases the port
folio toward a longer duration. A cap on the budget deficit or on in
terest payments imposes a minimum average maturity on the
portfolio, and constrains the proportion of floating rate debt,
thereby limiting the risks of interest rate and exchange rate shocks
destabilizing the budget targets.
A monetary policy geared toward pegging the exchange rate to a
currency or a basket of currencies biases the choice of currencies in
the benchmark portfolio toward the pegged currency (such as in
Hungary or Sweden) and limits the proportion of floating rate and
short-term domestic debt in the portfolio (as in Belgium), allowing
the central bank greater flexibility to influence short-term rates
through open market operations. The incompatibility of a pegged
exchange rate policy with a short duration domestic debt was
demonstrated during the 1992 exchange rate mechanism crisis. Sev
eral European central banks were constrained in the defense of their
exchange rate during the crisis by the short duration of the pubLic
debt: both Italy and Spain had difficulty raising interest rates owing
to the shott duration of their debt and the rapid impact of the higher
rates on public expenditures. In countries where a large portion of
the debt is at floating rate, monetary policy would also be con
strained by the pass-through of interest rate hikes to domestic bor
rowers (as was the case in the United Kingdom during the ERM
exchange rate mechanism--crisis).
The trade flows of a country may also influence the choice of cur
rencies in the external public debt benchmark, particularly when
trade flows dominate capital flows, or when government revenues
are directly linked to the export of commodities denominated in for
eign currencies (as in Colombia, Mexico, or Saudi Arabia). In
economies where the exchange rate is determined by monetary pol
icy and capital flows, rather than by trade flows, the laner need not
determine the foreign currency composition of the benchmark. The
governments of several industrial countries with debt benchmarks
(including Belgium, Denmark, and Ireland) do not take trade flows
into account when deciding on the target currency composition of
their benchmarks. On the contrary, they expect currency hedging to
be undertaken by private entities and corporations.
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Institutional Constraints
An important institutional constraint that affects the target currency
composition and duration of the benchmark is the extent of official
borrowing (bilateral or multilateral) in the foreign currency debt port
folio, as the Latter is generally denominated in the donors' currencies.
Indeed, as more than half of developing countries' long-term debt is
from official creditors, a significant part of the debt may be denomi
nated in currencies that are not optimal from a risk management per
spective. When developing countries have access to derivative mar
kets or to the World Bank currency conversion scheme discussed
earlier, they can hedge their exposure to some of these currencies.
Other institutional constraints that influence the composition
benchmark include limiting the currency composition of the foreign
debt to that of the foreign reserves portfolio (as in the United King
dom); maintaining a fixed percentage of foreign borrowing in a spe
cific currency (such as the ECU-European currency unit) to develop
the debt market of that currency (as has been done in France and
Italy); or partly aligning the currency composition of the external
debt with that of national foreign assets (such as the oil stabilization
fund in Colombia), to create a natural hedge. National assets are often
designated for special purposes, however, and may not necessarily
be at the disposal of the sovereign to service its foreign debt.

Numeraire and Horizon
The choice of a numeraire in which costs are measured is partic
ularly important as it biases the currency composition of the port
folio toward that currency. Considering that the assets and revenues
of most governments are denominated in the local currency, it
would seem appropriate to measure the liabilities and interest pay
ments of the government in the same currency; the risk-neutral
numeraire for a sovereign portfolio is therefore the local currency.19
The local currency could be taken as the numeraire even when a
country pegs its exchange rate to a currency or to a basket of cur
rencies. Taking the pegged exchange rate as the numeraire would
19Belgium, Denmark, ireland, and New Zealand, among others, use their local
currency as the num�raire for their foreign currency debt. In Colombia, the dol
lar is used as numeraire, as the closest substitute to the peso, owing ro its im
portance in rrade and capital flows, and exchange rate management.
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only provide the sovereign with a nominal hedge against currency
risk, as there is always a risk that the currency is devalued or the
peg abandoned.
To avoid frequent changes in its composition, and maintain its
neutrality from political considerations (budget cycle), a benchmark
would need to be defined over a mediunHerm horizon (for exam
ple, over three to five years).

Analytical Framework
Having identified its objectives, risk preferences. and constraints,
the policymaker then has to choose an appropriate analytical frame
work to model the stochastic propetties of the variables involved.
and derive the benchmark debt portfolio. There is no unique
methodology that can be used to derive a benchmark portfolio. Ef
ficiency fromier models, which estimate the cost/risk characteristics
of various currencies and interest rates in a portfolio, have been
used by a number of countries (including Belgium, Ireland, and
New Zealand) to derive their benchmarks. Drawing the most effi
cient combination of expected costs, variances, and correlations for
the different currencies and interest rates, an efficiency frontier
representing a set of portfolios that offer the lowest expected cost
for a given level of risk-is obtained.20 The most conservative ap
proach would be to choose, among these portfolios. the minimum
variance portfolio-the portfolio that yields the lowest costs at the
minimum level of risk-as the benchmark pottfolio.
The success of a benchmark as a risk management tool is closely
linked to its robusmess to changes in the underlying assumptions,
including various financial market outcomes or interest rate and ex
change rate scenarios. Robusmess can be assessed by comparing
the performance of the benchmark under various price mo,·ements
(such as lower and higher interest rates, a flattening or a steepen
ing of the yield curve, and an appreciation or depreciation of the
domestic currency vis-a-vis the foreign currencies included in the

20£xpected retums are implied from forward exchange rates. swap curve1>, and
the interest rate term structure, whereas variances and correlalions are deri\·ed
from historical data. To be risk-neutral, benchmarks should rely on expectations
derived from market prices rather than on the government's forecasts of foreign
currencies and interest rates.
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portfolio). Considering that debt management includes managing
the exposure of the sovereign to low-probability high-risk events,
the robustness of the benchmark to extreme market conditions (tail
events) also has to be tested. This can be done by simulating the ef
fect of market collapses, sharp changes in exchange rates (for ex
ample, the ERM crisis, or the Mexico crisis), interest rates, or com
modity prices (such as an oil shock) on the benchmark.21 The
benchmark would be robust, if under all scenarios, its risk-adjusted
cost performance is superior to all other portfolios. Depending on
the results of the tests, the benchmark may have to be readjusted to
reflect the risk tolerance of the sovereign to catastrophic events.
A benchmark is especially effective as a disciplining tool when its
composition and the performance of Lhe debt manager relative to
the benchmark are made public. Such public disclosure is essential
for creating a transparent and accountable debt management policy.
Furthermore, in order to be used by policymakers to monitor the
performance of their debt managers, a benchmark portfolio needs
to be easily replicated in the marketplace as a low-cost passive strat
egy and structured to track available bond and money market in

dices (such as J.P. Morga n's or Salomon Rrothers' Money Market and
Government Bond Indices). A benchmark that includes complex
currency or interest rate hedging strategies may be difficult and
costly to replicate by the portfolio manager, either owing to a lack
of information on the instrumems or to the high transaction costs.
Finally, the composition of the benchmark needs to be reviewed
regularly to incorporate important changes in the objectives and risk
preferences of the government.
Selected

Examples

of Debt

Benchmarks

A number of countries have developed benchmarks for their pub
lic debt. In Ireland, the benchmark is designed to be consistent with
the annual debt-service budget within which d1e National Treasury
Management Agency has to operate. As such, the review of the
benchmark is annual and matches the budget cycle. The National

21Stress tests can be simulated by adding standard deviation shifts to the pa
rameters used in estimating the portfolio (e.g., adding one or two deviations to
the currency and interest forward or swap rates), or by assigning probabilities
to future market scenarios.
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Treasury Management Agency attempts to beat the benchmark both
by funding at different dates than the benchmark-to take advan
tage of favorable market opportunities-and by issuing at different
maturities than the maturities of the benchmark. The National Trea
sury Management Agency chooses its maturities subject to a limit on
the amount of debt it is permitted to issue, and subject to guidelines
on the proportions of foreign currency and floating rate debt. The
performance of the debt management office is evaluated by com
paring the difference between the actual and benchmark portfolio
at the end of the year, both of which are marked to market and net
present valued in local currency. Although the currency composi
tion and duration of the Irish benchmark is not made public, the de
viations of the actual portfolio from the benchmark tend to be small.
As of December 1996, the foreign currency composition of the Irish
debt was as follows: 28 percent in deutsche mark, Dutch guilders,
and Swiss francs; 42 percent in pounds sterling and French francs;

20 percent in U.S. dollars; 3 percent in ECUs; 5 percent in Japanese
yen; and 2 percent in other currencies (National Treasury Manage
ment Agency, 1997).
In Sweden, the benchmark serves as the limit within which the
foreign currency debt may be exposed to currency and interest rate
risks. Within the risk limits laid down by its board, the Swedish Na
tional Debt Office takes positions in the foreign exchange and bond
markets to bring the long-term cost of the debt below that of the
benchmark portfolio. As of December 1996, the currency composi
tion of the Swedish benchmark was 25 percent deutsche mark, 16
percent French francs, 11 percent U.S. dollars, 10 percent pounds
sterling, 6 percent Japanese yen, and the rest in ECU and ECU
basket currencies. The currency composition of the benchmark pri
marily matches the weights of the currencies in the ECU basket (82
percent), while the U.S. dollar and the Japanese yen are included in
the portfolio for cUversification purposes. The duration of the for
eign currency debt portfolio is about 2.2 years. The interest rate
structure of the benchmark is based on diversified borrowing along
the yield curve to reduce shocks to specific parts of the yield curve,
and to reduce bunching risk over a certain year.
In Colombia, the recently established external-debt benchmark in
cludes a higher portion of dollar debt (8o-85 percent instead of the
current 72 percent), in line with the currency exposure of government
revenues. The rest of the portfolio is to be divided between deutsche
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mark (about 1 2 percent) and japanese yen (about 3 percent). The se
lection of the benchmark reflects the structure of currency flows into
the country and the risk tolerance of the government. The benchmark
portfolio has a longer maturity profile than the actual external-debt
portfolio, and a smaller share of floating rate debt.
Tn Hungary, the currency benchmark for the foreign currency
debt (foreign and domestic) that is now serviced by the Ministry of
Finance matches the composition of the basket to which the na
tional currency is pegged (70 percent deutsche mark, 30 percent
U.S. dollar). The composition of the remaining foreign currency
debt held by the central bank, however, matches that of the foreign
exchange reserves. In most developing countries, benchmarks for
the external public debt remain nonexistent.

Benchmarks for the Foreign Reserves Portfolio
The approach discussed in the previous section can be used, to a
large extent, for foreign reserves management. The objectives of
central banks are more narrowly and tightly defined than those of
Ministries of Finance, however, and their risk preferences are gen
erally more conservative. In most industrial countries and emerging
markets, foreign reserves are used by central banks primarily for in
tervention purposes and to meet unexpected liquidity demand. In
keeping with this objective, and owing to the limited size of their
reserves, central banks typically subordinate investment criteria in
the management of their assets to liquidity criteria. Contrary to fund
managers, the objective of central banks is to maximize the liquid
ity of their portfolio subject to an acceptable level of return, rather
than to maximize return subject to an acceptable level of liquidity.22
Over the past decade, however, central banks' ability to manage
either their daily liquidity needs or a speculative attack on their cur
rency has in1proved significantly. First, the range of instruments
i evident in examining the
zzcenu-al banks' overriding concern for liquidity s
currency composition of !.heir reserves. ln 1995, 83 percent of all central banks'
international reserves were invested in the three most important and liquid in
ternational currencies, the U.S. dollar (62 percent), the deutsche mark (14 per
cent), and the Japanese yen (7 percent). Developing countries invested 61 per
cent of their foreign reserves in U.S. dollars, 11 percent in deutsche mark, and
7 percent in Japanese yen; !.he majority of the foreign assets were invested in
short-term government securities bill markets.
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available for intervention purposes and liquidity funding has ex
panded: central banks can collateralize their assets or use repur
chase agreements to supply liquidity at short notice, without having
to liquidate large amounts of securities; and many central banks can
now add currency forwards and options to their armory to defend
their exchange rate. Second, a number of bilateral or multilateral
agreements have been established-credit lines or swap lines
among central banks and with commercial banks, repurchase agree
ment facilities among central banks-to buttress foreign reserves.
Furthermore, as evident in recent exchange rate crises, foreign re
serves no longer constitute the main tool for defending a currency.
Only a painful interest rate policy is capable of fending off a spec
ulative attack. In the current environment, therefore, the liquidity
constraint has eased, and central banks holding a large stock of re
serves need not sacrifice their investment objectives to their liquid
ity constraints to the same extent. 23

Indeed, the two objectives-liquidity and return--can be recon
ciled by splitting the reserves portfolio into a liquidity portfolio and
an investment portfolio, and applying different investment criteria
for each portfolio. The liquidity portfolio, which would be aimed at
meeting regular disbursements and unexpected liquidity demand
and for intervention purposes, would be invested largely in the trea
sury bill markets of the main intervention currencies. The invest
ment portfolio would include a broader set of currencies, maturities,
instruments, and markets, and would apply investment principles
similar to those of large institutional and pension fund managers.
The allocation of the assets between the two types of portfolios
would differ from one country to another, depending on the ex
change rate regime of the country, the size of reserves and their
variability, and the structure of the economy. Countries with a fixed
or pegged exchange rate regime would evidently allocate a higher
proportion of reserves to the liquid portfolio than countries with a

23This is partly evident by the fact that central banks have increased the por
tion of long-term securities, especially govenm1ent securities, in their reserves
portfolios since 1990. At the end of 1994, holdings of long-term securities ac
coumed for 44 percent of total reserves. Furthermore, a number of central banks
are investing their reserves in a broader range of instruments and have extended
the duration of their portfolio.
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floating exchange rate regime.24 For developing countries where
current account flows dominate capital account flows and where the
private sector is small relative to the public sector, foreign reserves
are used not solely for intervention purposes, but also to smooth
short-term trade flows and finance imports. As such, the level of re
serves tends to fluctuate widely and is highly correlated with move
ments in the trade and current account. In those countries, the por
tion of reserves allocated to the liquidity portfolio would be high,
while the portion allocated to the investment portfolio would be
small (about 10 percent to 20 percent). For industrial countries and
emerging markets with a diversified economy, however, foreign ex
change reserves do not flnance imports, which are funded by the
private sector, and hence, there is no significant correlation between
foreign reserves and current account flows. Furthermore, with the
increased financial integration of the past decade, the volume of fi
nancial assets held by private investors has increased signillcantly in
most emerging and developing countries, thereby increasing the im
ponance of the capital account relative to the current account as a
determinant of the optimal level of reserves. Indeed, in most emerg
ing markets, the size of foreign reserves should be determined by
the size of capital flows and the exchange rate regime and not by
the size of imports. In those countries, the portion of reserves allo
cated to the investment portfolio can be larger.
In a similar vein to debt management, sophisticated management
of foreign reserves entails deriving benchmarks for both the liquid
ity and investment portfolios. The optimization approach discussed
earlier also may be used to derive the currency distribution and du
ration of the benchmark that would minimize exposure to currency
and interest rate risks.25 The currency composition and duration of
the benchmark portfolios would be influenced by the objectives of
the central bank; the macroeconomic environment of the country
(exchange rate arrangements, monetary policy, trade and current
account flows, and currency denomination of debt-service pay24In this paper, we do not estimate quantitatively the optimal split between
the two portfolios. In a broad sense, the portion of reserves allocated to the li
quidity portfolio would be based on past intervention and withdrawal patterns,
the variability of liquidity needs, and the estimation of future liquidity needs
under various scenarios of currency attacks.
25Several countries, including Ausrralia, Denmark, Finland, New Zealand, and
Norway use portfolio optimization to derive their reserves benchmarks.
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ments); institutional constraints (agreements among central banks of
concerted or coordinated intervention, restrictions on the maximum
exposure to certain markets and currencies); and risk preferences.
Typically, the currency composition of the liquidity portfolio
would be limited to the three main intervention currencies--the U.S.
dollar, the Japanese yen, and the deutsche mark-and the duration
would be short (zero to three months), with most of the assets in
vested in highly liquid short-term government debt. The currency
composition of the investment-portfolio benchmark would include
a broader array of currencies than the liquidity portfolio, although it
should be invested predominantly in the major currencies (G-10
currencies). Indeed, the currencies included in the investment port
folio should be selected according to their stability and diversifica
tion benefits, with the overriding goal of preserving the real value
of reserves, rather than the nominal value.
The target duration of the investment-portfolio benchmark would
be longer than tl1at of the liquidity portfolio (ranging from one year
to three years), and closer to that of the external-liability portfolio.
Matching as closely as possible the currency composition and dura
tion of the investment portfolio with those of the external public
debt would reduce the net exposure of the public sector to currency
and interest rate risks. As the investment portfolio would be less
constrained by liquidity risk than the liquidity benchmark, the for
eign reserves can be invested in a broader spectrum of maturities
(up to 10 years) and securities, provided the investments fulfill the
credit risk criteria of the central bank. In particular, foreign reserves
may be invested in securities issued by government agencies, local
governments, regional and international organizations, and highly
rated commercial banks.
The target duration would vary across the currencies of the
benchmark, however, owing to differences in liquidity and yield
curves in the various bond markets. Most short-term government se
curities markets, with the exception of the U.S. market, lack liquid
ity and depth. The duration of the U.S. dollar reserves portfolio may
therefore have to be short to compensate for the longer duration of
the nondollar portfolio.26 Similarly, although the investment bench-

26According to the Bank for International Settlements (BIS) estimates, the du·

ration for the deutsche mark and japanese yen reserves portfolios s
i longer than
the U.S. dollar portfolio, owing to their less liquid short-term securities markets.
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mark specifies the maximum tolerable credit risk for the portfolio,
the credit risk may differ among markets. For instance, the central
bank may have to reduce or avoid taking a bank credit risk in coun
tries that have liquid short-term government securities markets to
offset its greater exposure to bank risk in countries with under
developed short-term government securities markets.
As in the case of debt management, the central bank's board
would define the permissible financial instruments in which re
serves can be invested, the maximum credit risk tolerated on the
pottfolio, the market indices that would be used to track the per
formance of portfolio managers, and the discretionary guidelines
imposed on managers. Both the investment-portfolio benchmark
and the performance of the managers should be made public. The
liquidity benchmark may not be made public, as it is primarily used
for intervention purposes.

Selected Examples of Foreign Reserves Benchmarks
Although a number of central banks have developed benchmarks
for their reserves, we are only aware of relatively few that officially
reveal the currency composition and asset breakdown of their ac
tual and benchmark reserves portfolio.
In Australia, the Investment Committee of the Reserve Bank of
Australia has defined a benchmark for foreign currency assets com
posed of 40 percent U.S. dollars, 30 percent yen, and 30 percent
deutsche mark (Table 2.8). One of the reasons for limiting holdings
to these three currencies is their large and liquid government secu
rities markets. The Reserve Bank of Australia did not include other
Table 2.8. Benchmarks for Foreign Currency �.ssets of Australia
u.s.

European
Yen

Dollars

Currencies

Currency and asset composition
(percent of total assets)
Benchmark
Discretionary range
Duration (months)
Benchmark
Discretionary range
Source:

30

40
2o-60

10-50

30

12

0-36

0-18

30

10-50

30
0-36

Reserve Bank of Australia, 1996.
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major currencies in its portfolio either because of a lack of diversi
fication benefits from adding more currencies or because of the lack
of resources for monitoring a large number of fmancial markets. The
target duration for the U.S. dollar assets is 1 2 months; 30 months for
yen assets; and 30 months for deutsche mark assets. The weighted
average of the maturity of investments cannot exceed three years,
although the maximum maturity can extend to 10 years. Reserves
are primarily invested in government securities and to a lesser ex
tent in bank deposits. The Reserve Bank of Australia prefers repur
chase agreements secured with government bonds as collateral to
bank deposits, as the return is higher than in the interbank market.
Reserves are managed primarily by internal portfolio managers, but
external portfolio managers are used for occasional reviews of
benchmarks.
In New Zealand, the foreign reserves benchmark is composed of
U.S. dollars (about 55 percent), Japanese yen (about 20 percent),
deutsche mark (about 20 percent), and pounds sterling and French
francs (about 5 percent).27 The central bank has separate investment
benchmarks for each of the five currencies. For instance, the U.S.
dollar portfolio has several components: a money market portfolio
that tracks a money market index derived within the central bank;
and a medium- to long-term bond portfolio that tracks the returns
on the J.P. Morgan 1-10 years and 1-30 years U.S. government bond
indices. The benchmark specifies that the minimum acceptable
credit rating (Moody's) for investments for foreign reserves is Aa3.
As of March 31, 1995, the breakdown of the reserves benchmark
portfolio by instruments was 67 percent in bonds, 16 percent in
commercial bank deposits, 22 percent in other central bank deposits
(including the BIS), and 6 percent in treasury bills.
Some central banks, such as the Hong Kong Monetary Authority,
do not reveal the actual composition of their reserves, but ac
knowledge that they split their reserves into a liquidity portfolio, an
investment portfolio, and a hedging portfolio, and that they use
benchmarks. The liquidity portfolio of the Hong Kong Monetary Au
thority s
i invested in treasury bills of less than one year and, to a
limited extent, in bank deposits of the G-7 currencies. The invest
ment portfolio is also invested in liquid assets but with longer
maturities (up to 10 years) bonds and in equity indices (S&P 500).
27See Reserve Bank Bulletin, 1995.
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Tactical Management of Sovereign Assets
and Liabilities
Sound risk management would necessarily require that, at times,
the portfolio manager moves the actual debt or reserves portfolio
away from the benchmark portfolio to adjust to changes in market
conditions or to incorporate new expectations about market devel
opments. As any divergence from the strategic benchmark portfolio
introduces currency and interest rate risks, however, the Ministry of
Finance or central bank would need to cap those risks by imposing
strict guidelines on the maximum permissible deviation from the
benchmark and the extent to which the sovereign portfolio may be
exposed to market risks.

Discretionary Margins
The discretion of portfolio managers over the management of
sovereign debt and foreign reserves varies from one country to an
other, depending on the risk preferences of the sovereign, the size
of the public debt and foreign reserves, and the expertise of port
folio managers. A government burdened with a large debt-service
cost relative to its budgetary expenditure would necessarily limit the
extent to which debt managers can deviate from the benchmark
portfolio, owing to the large flScal consequences of a risky strategy.
In such instances, the debt manager would follow a passive invest
ment strategy, solely ensuring that the actual debt portfolio follows
the benchmark portfolio closely. Governments with a small debt
burden and the means to acquire sophisticated risk management
systems and experienced portfolio managers have greater flexibility
in allowing their debt managers to pursue an active debt manage
ment strategy. For instance, debt managers may be encouraged to
outperform the benchmark by deviating from the benchmark's cur
rency weights and duration by a certain percentage, according to
their expectations of future market movements. Active debt man
agement may also involve taking advantage of arbitrage opportuni
ties and irregularities in the market, through liquidity or credit trans
formation transactions.
In a similar vein, the central bank of a country oelonging to a cur
rency block has less freedom to change the currency composition
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of its reserves than a country with a floating exchange rate. Simi
larly, the central bank of a large country is more constrained in vary
ing the currency allocation of its reserves than the central bank of a
small country, owing to its potential impact on foreign exchange
markets.
In Sweden, the Swedish Debt Management Office may deviate
from the currency composition of the debt benchmark po1tfolio by

3 percentage points, and by 0.5 percentage point from the duration
of the benchmark. Ireland does not reveal the extent of deviation
tolerated on its debt portfolio, but acknowledges that it is small. In
Denmark and Hungary, the maximum level of deviation from the
benchmark has been set at 5 percent. In Belgium, the government
has opted to pursue a passive debt management strategy owing to
the high operational costs of active management. Canada has also
renounced an active debt management policy and only focuses on
minimizing refunding risks.
The majority of central banks do not reveal the margin of discre
tion granted to their portfolio managers. Australia and New Zealand
are the two notable exceptions. In Australia, the Reserve Bank pro
vides ample discretion to its portfolio managers in managing the re
serves portfolio, partly on account of their limited impact on inter
national financial markets (Tables 2.8 and 2.9). In New Zealand, the
extent to which the portfolio manager can deviate from the reserves
benchmark portfolio is based on a "funds-at-risk" approach: the
manager has to ensure (with 95 percent confidence) that the value

Table 2.9. Comparison of Actual and Benchmark Returns for Australia's

Reserves Portfolio
Rates of Return (in SDRs)
(Percem)

Actual

Benchmark

Value of Difference Berween
Acrual and Benchmark Returns
(In millions of Australian dollars)

1991-92

9.8

8.9

165

1992-93

16.3

11.6

420

1993-94

4.0

3.8

31

1994-95

5.2

7.4

-331

1995-96

4.0

3.7

40

Source: Reserve Bank of Australia, 1996.
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of the portfolio does not fall by more than three-hundredths of a
percent, on any one day.
Most of the discretionary margins imposed on portfolio managers,
with the exception of New Zealand, are based on arbitrary rules and
are not risk-adjusted. A more sophisticated approach to estimate the
extent of market risk that a sovereign is willing to tolerate on its
portfolio is the value-at-risk (VAR) approach.28 The VAR approach
can be used to measure within a certain degree of confidence C95
percent and 99 percent) the potential loss of the actual portfolio
against the benchmark over a specific period (such as the next 30
days or 100 days). The portfolio's VAR is obtained by estimating the
relationships between risk variables (exchange rates, interest rates,
and shifts in yield curves or swap curves) across the portfolio, and
the effect of changes in these variables on the mark-to-market value
of the portfolio. The expected change in the level and volatility of
exchange rates and interest rates is extrapolated from historical
prices and implied volatilities. The sovereign can then determine the
maximum loss that it is willing to accept on its portfolio, and trans
late it into maximum deviation targets from the benchmark, or max
imum daily shortfall on the portfolio. These VAR limits should be
imposed on each currency of the portfolio rather than on the whole
portfolio. The VAR approach is useful for a sovereign portfolio, as
the latter generally does not contain options, which are more diffi
cult to estimate, and is invested in the government securities of the
main currencies, where historical volatilities and correlations are
readily available. The VAR approach is particularly helpful to central
banks, because of the shorter horizon of their portfolio.

Management

of Currency

and Interest Rate Risks

The most flexible financial tools for aligning the actual sovereign
portfolio with the benchmark, and for hedging the portfolio from
currency and interest rate risks, are derivative instruments (such as
currency and interest rate swaps, forward contracts, futures, and op
tions).29 Derivatives enable the portfolio manager to move the ac-

28Sweden is also considering moving to a VAR approach.
29A number of sovereigns, however, are not allowed to use derivatives by
their constitution, or do not have the legal framework or technical capacity to
manage the cash flows created by derivatives.
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tual sovereign portfolio to the benchmark portfolio without selling
large amounts of securities, which could disrupt financial markets,
and to unbundle the various risks inherent to an underlying secu
rity and manage them separately. All the derivative positions of the
portfolio manager need to be carried within the guidelines of the
policymaker and should only be taken on the underlying debt or re
serves portfolio, without any net or leveraged position.
A number of debt managers use derivatives to borrow in a wide
range of markets, currencies, and maturities, while maintaining both
the currency composition and duration of the actual portfolio in line
with those of the benchmark. In Sweden, for instance, about two
thirds of the government's external borrowing is raised in U.S. dol
lars and Japanese yen, although the benchmark's allocation for
these two cun·encies is 18 percent. Similarly, the maturities of the
debt instruments are spread along the yield curve, although the
modified duration of the benchmark portfolio is equal to two years
(equivalent to 2.2 year duration). In both instances, swaps, for
wards, and futures are used by the Swedish Debt Management Of
fice to bring the actual portfolio in line with the benchmark's
weights.30 In Ireland, in addition to interest rate swaps, portfolio
managers use bond futures to transform the imerest rate profile of
the foreign currency debt to the benchmark portfolio. In New
Zealand, interest rate futures are used to manage the interest rate
risk between the foreign reserves portion that acts as a liquidity
buffer for debt repayments and the short-term foreign currency
debt. In Australia, although foreign currency debt has not been is
sued since 1987, a foreign currency exposure bas been maintained
through domestic swap transactions; swaps have been used instead
of direct offshore issuance because of the lower cost. In Denmark,
derivatives are used to manage the net exposure of the sovereign
portfolio, by matching the daily currency and interest rate exposure
of the foreign currency debt with that of its foreign assets. Central
banks' portfolio managers increasingly use derivative instn1ments to
manage their currency and interest rate exposures, and to diversify
their risk across several bond markets without incurring currency

30The size of the swap portfolio (kronor 440 billion) is equal to the foreign

currency debt portfolio (kronor 420 billion).
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risk. The most common derivatives used are forward and swap
agreements, futures, and, to a lesser extent. options..31
The use of derivatives, however, introduces credit risk or coun
terparty risk to the exposure of the portfolio. In the case of a ror
ward or swap transaction, counterparty risk arises because the
counterparty tO the transaction may not fulfill its obligation and de
fault on the contract; in the case of a futures contract, counterparty
risk arises if the exchange defaults on its obligation. The counter
party risk for exchange-traded derivatives is lower than for OTC de
rivatives, however, as exchanges have clearinghouses that have a
supervisory and insurance role, do not keep open position� on con
tracts, and require call margins from investors.32 To reduce its ex
posure to credit risk, the sovereign should impose strict guidelines
on portfolio managers, either by limiting their transactions to deri,·
atives traded on reputable exchanges or to trading OTC derivatiw::.
only with highly rated financial institutions (such as those with at
least an AA/Aa2 credit rating from Moody's and Standard & Poor'<;).
Managing counterparty risk is especially important when the sm·er
eign has a large swap portfolio. In Sweden, the Swedish l\alional
Debt Office's swap transactions are only conducted with institutions
rated AA or higher, whereas in Australia, swaps are arranged n·irh
financial intermediaries rated AA- or higher. In Ireland, credit risk
exposure is restricted to institutions with at least an AA rating.
Until recently, most developing countries have been unable Lo ac
cess international derivative markets owing to their high cr<:!dit risk.
or have had to pay prohibitively high premiums or exhaust their
bank credit lines to acquire derivative securities with long maturi31Bm.h futures and forwards allow the manager to lock in the refinancing of
the debt at the current exchange rare and remove the exchange rate risk during
that period. The main difference between rhe two instruments is that the former
are smndardized contracts traded on exchanges and limited to a :o.mall number
of currencies, whereas the latter are over-the-counter COTC) transat·tion� th;u an.
·
customized to the diem and cover a larger number of currencies.
32Any time a borrower buys or sells a futures contract. it bas to maint:un
margin requirements at the exchange that fluctuates daily and that ha� to rcmall)
above a cettain minimum balance, called the maintenance balance. The rosition
is constantly marked to marker. Thus, when the price rises above the in1tial
price, the seller pays the price differential to the exchange from the marg�n
account, and the buyer's account is in turn credited by the same amoum \X'hen
the maintenance balance falls below a certain minimum. it ha� to be
supplemented with outside funds, or is closed.
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ties, thereby limiting their usefulness. Furthermore, in a large num
ber of developing countries, derivative instruments in the local cur
rency are either nonexistent or available only for short-term maturi
ties. Several developing countries have since

improved their

international credit standing, through macroeconomic adjustment
and microeconomic reform, thereby gaining greater access to inter
national capital and derivative markets. This is demonstrated by the
large number of Asian and Latin American countries that have in
vestment grade status and are accessing international capital mar
kets. A large number of emerging markets have also developed for
ward and futures contracts on the domestic currency and interest
rates.33

Management of Currency Risk
There are a number of derivative instruments and strategies that
can be used by portfolio managers to reduce the currency risk ex
posure of the sovereign portfolio. A short-term foreign currency ex
posure can be hedged with currency futures and forward contracts,
while the most convenient instruments for hedging a long-term for
eign currency exposure are foreign currency swaps. The main ad
vantage of currency derivatives is that they allow an investor to in
vest in the asset markets of a currency without taking on currency
risk, or to invest in the currency markets without investing in the
asset markets of that currency. This separation between asset and
currency markets allows managers to decouple currency risk from
interest rate and liquidity risk and to achieve interest rate diversifi
cation, while maintaining a targeted currency mix. For instance, a
central bank may want to increase its investments in Japanese gov
ernment securities without increasing irs exposure to the Japanese
yen. This would be achieved by buying a government bond and si
multaneously entering into a forward or swap transaction to convert
the yen into U.S. dollars. A central bank could also create synthetic
money market instruments in markets lacking liquid short-term gov-

33Furures markers exist in several emerging markers, including Brazil,
Malaysia, and Chile. Forward markers, especially for short-term maturity con
tracts (up ro six months), exist in several Asian and Latin American countries.
Swap markets, although still rare, exist

in

some emerging countries, including

Brazil, Chile, and India.
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ernment securities by buying treasury bills in those markets and
covering their exchange rate exposure with a currency swap.
In addition to futures and swaps, options are convenient instru
ments to manage risks. Options perform similar hedging functions
as swaps and futures, but give the holder of the contract the right,
but not the obligation, to buy or sell a financial asset at a specified
price at or until a specified date. To obtain this right, the investor
has to pay an up-front premium. The premium, unlike forward or
futures contracts, is the maximum loss that an options buyer would
incur on the contract. The advantage of options is that they allow
the investor to hedge against the downside risk of exchange rates
movements without forgoing the benefits of the upside. The use of
options s
i particularly attractive to developing countries because
they do not require the latter to block credit lines to guarantee their
commitment on futures and forwards contracts. Options also enable
developing countries to hedge a long-term exposure without being
handicapped by their credit risk.
Although options are useful tools for managing financial risks, the
size of the up-front cost may prevent cash-constrained countries
from using them. There are, however, several ways to reduce the
premium on options. For instance, a central bank that holds a cur
rency for monetary policy purposes but is worried about the down
side risk could hedge part of its exposure by purchasing a put op
tion on that currency and partially offset the premium on the put
option by selling a call option, thereby limiting both upper and
lower movements on the currency's value. The central bank could
also lower the option premium either by hedging against only a
large depreciation of the currency (at a strike price out-of-the
money) or by hedging a currency range rather than a single cur
rency rate. For example, suppose Indonesia, which has a large yen
denominated debt but has most of its revenues in U.S. dollars,
desires to hedge its foreign currency debt against an appreciation of
the japanese yen. Rather than hedging its currency exposure
through a currency swap, thereby forgoing the benefits of a depre
ciation of the yen, the manager could hedge the portfolio against
volatilities exceeding a 10 percent range.34 To illustrate this exam
ple, taking a spot rate of ¥100 to the dollar, the goal of the manager
34This s
i based on the assumption that such a range is an acceptable currency
risk exposure by the Ministry of Finance.
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would be to hedge the portfolio from fluctuations beyond the

¥90-¥110 range. The hedge, referred to as an exchange rate collar
or range forward collar, would be constructed by (1) writing an out
of-the-money put option on the yen against the dollar, struck at one
end of the desired fluctuation range, ¥110 and (2) buying an out-of
the-money call option on the yen against the dollar, struck at the
other end of the range, ¥90. The premium payment on the call op
tion would be offset by the premium received on the put option.
The option premium can also be reduced by using average rate
currency options, which are options that hedge against the average
rate of the spot rate during the lifetime of the option, as opposed to
the spot rate at the expiration of the option. These options cost less
(up to 20 percent) than straight call options because of the damp
ened volatility effect of the average rate as time passes. Countries
that peg their currencies to a basket of currencies can hedge their
exposure by buying average rate call options on the basket of cur
rencies. The premium on such options

s
i

low because the counter

parry can cover its currency risk by crossing the currencies.
Basket currency options can also be used to hedge a multicur
rency portfolio. A basket option creates an index that represents the
value of the portfolio of foreign exchange positions against the base
currency. There are several advantages to these options. First, de
pending on the extent of cross-currency conelations in the basket,
the premium on basket options can be up to 20 percent lower than
that on standard options. Second, basket options allow the manager
to ensure that the value of its portfolio does not fall below a certain
level-determined by the strike price of the option-while benefit
ing from the upside gains.
Options are not only useful for risk management purposes but also
for credit enhancement. Sovereigns can enhance the attractiveness of
their bonds, for instance, by including a put option on their bonds-
the option to call the bonds before maturity-thereby reducing the
risk exposure of the lender to a default risk. Sovereigns can also im
prove the terms of borrowing by offering the lender the choice to
convert the principal of the loan at maturity to another currency. In
this case, only interest rate payments will be subject to currency risk.
In both instances, the borrower would benefit from a lower interest
rate on the borrowing, albeit at the expense of a higher risk expo
sure. Anaching strings to the issuance of bonds is especially benefi
cial for developing countries accessing international capital markets
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for the first time, as it reduces their borrowing cost and provides
them with a wider spectrum of lenders. A number of countries (in
cluding Argentina, Brazil, and Mexico) that reentered international
capital markets in the early 1990s attached put options, ranging from
one to three years, on their bonds (World Bank, 1996b). In fact, al
most 20 percent of the total bonds issued by developing countries in
the early 1990s had put options attached to them.

Management of Interest Rate Risk
Domestic debt is for a large number of countries the main com
ponent of their total debt, and, hence, interest rate risk is the key risk
to manage. Indeed, an important task of the portfolio manager is to
constantly adjust the sovereign portfolio to changes in interest rates,
to prevent significant deviations from the benchmark portfolio. For
instance, when interest rates increase, the duration of the actual port
folio shortens, thereby inducing the manager to lengthen it to bring
it back in line with the benchmark duration. The most efficient and
i ro
cost-effective method for altering the duration of the portfolio s
take positions on the yield curve through interest rate swaps, futures,
and options rather than ro trade the underlying securities. The man
ager could instantly reduce the duration of its portfolio while main
taining the asset allocation unchanged, for example, by selling a
seven-year treasury futures contract and buying a five-year contract.
The day-to-day responsibilities of the portfolio manager also entail
hedging the short-term and floating rate debt components of the sov
ereign portfolio, as the latter are the most vulnerable to interest rate
risk. About one-half of developing countries' foreign currency debt is
exposed to interest rate risk. In 1995, almost 40 percent of develop
ing countries' long-term debt was at variable rates, and almost 20 per
cent of their total external debt was short term. As most of develop
ing countries' U.S. dollar-denominated short-term and variable debt is
indexed to LIBOR (the London Interbank Offered Rate), it is relatively
easy to hedge against variations in LIBOR by selling Eurodollar fu
tures contracts.35 By selling a Eurodollar futures contract, the manager

35A Eurodollar futures contract is an obligation to buy or seU at a predeter
mined price on a specified date a Eurodollar time deposit that

s
i

indexed to the

LffiOR. Eurodollar futures have maturities ranging from three months to three
years, although maturities above two years tend to be less liquid.
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locks the debt at a fixed rate for the duration of the contract: any in
crease in LIBOR that results in higher interest payments is covered by
profits on the futures position. In order to hedge interest rate risk for
more than one paymenr period, Eurodollar fun1res can be combined
in a sequence of contracts, referred to as a "strip" hedge. Strip hedges
that involve a long sequence of contracts tend to be illiquid, however,
and demand a high premium.
In addition to futures, interest rate swaps (IRS) and swap options
(or swaptions)-options to enter into a swap agreement--can be
used to hedge against LIBOR movements and to convert the vari
able rate debt into fixed rate debt. In a typical IRS transaction, the
portfolio manager agrees with a commercial bank to exchange a
stream of fixed interest payments for a stream of floating interest
payments for the duration of the bond. The commercial bank as
sumes the risk of this conversion by taking a premium over the ex
pected floating rate during that period. IRS contracts are popular in
struments because no premium is paid at the beginning of the
transaction, the risk premiums are low, and their maturities extend
up to ten years. In IRS transactions involving long maturities, how
ever, countries with a poor debt-servicing history or high foreign
currency debt may have difficulty finding institutions that are will
ing to take their counterparty risk.
The exposure of the debt portfolio to interest rate fluctuations can
also be hedged through the use of interest rate caps or floors.36 In
terest rate caps, which are equivalent to put options, ensure the bor
rower that interest payments will not exceed a certain level-the
cap-during the duration of the loan. In the event that interest rates
rise above that level, the seller of the cap would reimburse the cap
holder for all interest payments above the cap. Interest rate floors,
which are equivalent to call options, ensure the borrower that if the
interest rate falls below a certain level-the floor-the borrower
agrees to sell the asset at the strike priceY Interest rate caps on
floating rate debt, or interest rate floors on fixed rate debt, are es
pecially useful for ensuring that the sovereign's annual interest pay
ments do not exceed budget targets. Although caps and floors can

36Caps or floors are typically contingent on the LIBOR rate or the price of oil.
37The premium of caps and floors is based on the length of the contract, the
expected volatility of the interest rate, and the level of the cap or Lhe floor.
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cover long maturities (up to ten years), their premiums tend to be
high. By combining interest caps and floors to creme collars or
cylinders, which define lower and upper bounds to the borrower's
interest payments, the premium can be reduced or eliminated: the
up -front payment for buying the cap is partly offset or financed by
the premium received by selling the floor. This hedging strategy can
be maintained on a rolling basis with a new position taken C\·ery
time the collar matures.
Finally, other interest rate risks that lhe ponfolio manager may
have to hedge against include nonparallel yield curve shifts, which
occur when the level of inrerest ·rates does not change uniformly
across all maturities; changes in the slope of the yield curve, which
occur when yields for shorter maturities change at a different rate
than yields for longer maturities; changes in the shape of the yield
curve, which occur when changes in the yields for the middle ma
turities are different from yield changes at the extremes of the yield
Clllve; and yield spread risk, which is the risk of a widening of yield
spreads between different markets of the same cunency (such as
between treasury bills and Eurodollar deposits).

Conclusions
ln a world of mobile capital flows and integrated capital markets
governments holding large and unhedged foreign currency liabili
ties are exposed to risks that they may not always be able to man
,

age adequately. An important step toward reducing the vulnerabil
ity of emerging market economies to volatility from international
capital markets is to improve the institutional arrangement gm·ern
ing debt policy, so that it promotes a professional, transparent, and
publicly accountable incentive structure. The experience of the gov
ernmems that have already reformed their debt management prac
tices suggests that such objectives are best achieved if debt man
agement is assigned to a separate debt agency with a degree of
autonomy from political influence. Under such an arrangement. the
Ministry of Finance formulates and publicly announces its debt Mrat
egy, while the debt agency in1plemenrs that strategy and manages
the clay-to-day exposure of the debt portfolio according to the in
vestment guidelines of the Ministry of Finance.
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Regrouping liabilities management under a separate and au
tonomous agency can improve the assessment and management of
the risk exposure of the country to risks and can shield the debt
agency from political pressures. It also enables the authorities to
endow the agency with a clearly defined objective and organize ic
to achieve such an objective, without being hampered by either the
management structure or pay scale of the public sector. Further
more, assigning debt management to an autonomous debt agency
enables a clear separation of responsibilities between debt manage-.
mem and monetary policy, thereby avoiding the conflicts of interest
that arise when a central bank is in charge of both functions.
An appropriate and transparent vehicle for communicating the
objectives and preferences of the Ministry of Finance to the.debt of
fice is the establishment of benchmarks for the foreign currency
debt portfolio. The benchmark portfolios, which can be derived
from ponfolio optimization, would specify the currency composi
tion, the maturity structure, and the permissible instruments of the
sovereign debt portfolio. A key elemem of this framework is to dis
close to the public on a regular basis both the benchmark portfolio
and the performance of the debt manager relative to the bench
mark. Such public disclosure is essential for creating a transparent
and accountable debt management policy.
Active management of the sovereign debt portfolio should only
be undertaken when the resources to acquire reliable risk manage
ment systems and hire experienced portfolio managers are avail
able. Otherwise, debt management should be limited to a low-cost
strategy of replicating the benchmark passively. When portfolio
managers are engaged in active management, the sovereign should
cap the exposure of the debt portfolio to market and credit risks, by
imposing strict limits on the margin of deviation of the portfolio
manager from the benchmark.
Finally, contrary to current practices, reserves management would
also benefit from public scrutiny that holds the central bank ac
countable for its investment decisions and performance. To recon
cile its investment objectives with its liquidity constraints, the cen
tral bank can split its reserves portfolio into a liquidity
porrfolio--aimed at meeting regular liquidity demand and for inter
vention purposes-and an investment portfolio, managed according
to investment principles similar to those of large institutional and
pension fund managers. As in debt management, public disclosure
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of the benchmark and actual reserves portfolios, as well as the per
formance of portfolio managers, would encourage the adoption of
sound reserves management practices.
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Debt and Asset Management and
Financial Crises: Sellers Beware

Michael P Dooley

he analytical framework presented below suggests that there

T

may be good reasons for most governments to follow the ultra

conservative debt management strategy observed in industrial coun
tries. Further research and empirical work is needed to translate the

model into policy recommendations. I offer one interpretation that
seems to me worth careful consideration.
In practical terms, the government should limit its debt to a ho
mogeneous long-term, domestic currency-denominated liability.
Moreover, the government should avoid leverage that is generated,
for example, by sterilized exchange market intervention. Implicit or
contingent liabilities are particularly important to identify and con
trol. In cases where leverage is useful, for example, most net
debtors will want to hold foreign exchange transactions balances;
the covariance between assets and liabilities should be exploited to
minimize the variance of net worth.
The primary reason for advocating a single class of debt is to
avoid an adverse selection problem for sovereign credits. When
there is more than one class of creditor and when there is some
chance of a default, the expected value of a credit to the creditor
depends on his or her bargaining power during recontracting. It fol
lows that as the probability of default rises, "tough" creditors will
offer better terms. The problem for debt management in developing
countries is that these relatively good terms are easily confused with
good terms that are justified by better commitment mechanisms.
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Market prices for alternative debt instruments are nor a reliable
guide to the risk to the debtor; market prices for a single class of
debt are more informative. A straightforward way to exploit this in
formation is to issue only one class of debt.
The debt should be denominated in domestic currency because
unpredictable changes in real exchange rates generate large
changes in the foreign currency value of government receipts. The
obvious problem with a single class of domestic currency debt is
that it exposes all creditors to domestic inflation. This is true, but
surprise inflation is the likely way that small amounts of foreign cur
rency debt will be serviced in any case. Most countries will not find
it optimal to denominate all d1eir debt in foreign currency. Partial
commitment to price stability is no commitment at all. Foreign cur
rency debt shifts the inflation tax to remaining domestic currency
debt or to some other class of less easily observed Liabilities.
It follows that the main job of portfolio management policy is to
minimize the chance that the marginal contribution of debt is mis
priced from the point of view of the debtor. Long-term domestic
currency debt seems to be the best vehicle from this perspective.

Debt Management in Industrial
and Developing Countries
Setting out a theory of optimal asset and liability management for
governments of developing countries is a challenge. There are at least
two reasons why we cannot take analytical tools developed for debt
management policy in industrial countries "off the shelf' and apply
them to emerging economies. First, if we ignore default, there is lit
tle agreement in the literature about the optimal level of debt, what

type of debt government should issue, and what role, if any, gov
ernment should play in financial intermediation. Second, even if we
could agree upon the "right" model for industrial countries, there are
good reasons to believe tl1at the uncritical application of the model
to emerging markets, where default is an option, would be a mistake.
The experience of industrial countries is also an uncertain guide.
Industrial countries have followed conservative debt management
policies. As financial innovation has changed tl1e nature of private
financial markets, industrial country governments have, for the most
part, chosen to continue to issue fixed-interest securities and to hold
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a narrow range of financial assets, often composed of securities is
sued by other governments. Industrial countries have also been cau
tious in acquiring contingent liabilities in the form of guarantees of
private debt. An important exception is deposit insurance, bur even
here they have been careful ro control the risk associated with such
commitments. There might be good reasons for this conservative
approach, but it might also be the case that debt management ·'rules
of thumb" were developed in an era when international and deriv
ative markets were quite limited; inertia might account for debt
managers' apparent lack of imagination.
Debt management policies for governments of emerging markets
are less constrained by tradition and the presumption that the gov
ernment should avoid the more exotic corners of the financial mar
kets. In fact, participation in a richer set of debt management tech
niques seems natural in an environment in which hedging activities
and risk management are seen as a responsibility of any economic
entity with significant assets and liabilities.
While industrial countries have not deviated much from a tradi
tional approach, economists have discussed a number of theoretical
arguments for welfare improving departures from the conventional
policies. To begin to build a framework for evaluating rhe options
for developing countries, we can build on an understanding of
lessons drawn from this literature. Some of the important papers in
this literature are cited in the references; in this paper, only a few
of the arguments that seem to be important for emerging markers
are highlighted.
The story that emerges from this literature is that optimal debt man
agement policies can, in plinciple, mitigate distortions to first best
competitive equilibria. If distortions differ across countries. so will the
implied debt management policy. Recent contributions to the litera
ture emphasize the possibility of self-fulfilling expectations, and these
models suggest quite different implications for debt management.
Economists have a difficult time in considering more than one dis
tortion ar a time. This paper develops the idea that losses in output
that follow government default is the distortion that "should" dom
inate debt management policy in emerging economies. The reader
should remember that there is little in the way of empirical evidence
that would allow a ranking of distortions according to the welfare
losses they generate or the ability of debt management policy to am
plify or mitigate these losses.
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Overview of Debt Management Policy
and Plan of Study
Debt management policy regulates three distinct characteristics of
a government's balance sheet. These are the government's net debt,
its stock of gross debt and gross assets, and the composition of its as
sets and liabilities. Changes in the net debt of the government are
generated by fiscal deficits and by capital gains and losses on assets
and liabilities. Stocks of gross assets and liabilities are independent of
the net position (a given level of net debt or net assets determines
the difference berween gross assets and liabilities bur not their level)
and are important because leverage alters the expected returns and
the variability of net worth. One way to measure leverage is the ratio
of gross assets to net worth. A convenient way to think about the
composition of assets and liabilities is to measure change in net
worth that results from changes in variables such as interest rates or
exchange rates. Exposure of the portfolio clearly depends on changes
in the value of individual assets and liabilities and the covariance of
changes. We call this the economic exposure of the portfolio.
In the next section, a variety of theoretical argumenrs relevant for
debt management policy are reviewed. The objective is to carefully
set out how management of the government debt "affects" welfare.
The "easy" place to sta1t is a neoclassical model in which debt man
agement policy is powerless to affect equilibrium values of eco
nomic variables. Modifications of the neoclassical model introduce
distortions to a first best equilibrium that might be corrected through
debt management policy. Some of these are familiar. Distortions to
labor and capital markets imply that net debt management might
help smooth fluctuations in output. If taxes are distortionary or
costly to collect, an optimal path for net debt will generally involve
some smoothing of tax rates over time.
Distortions that might favor alternative types of government debt
and asset portfolios, and tl1e leverage of those portfolios, are less fa
miliar but may be more relevant for debt management policy. While
many potential distortions have been examined in the literature, this
paper considers only a subset that is likely to be important for emerg
ing markets.1 The more important models focus on the effects of in
complete financial markets, time consistency of governmenr policy,
multiple equilibria, and political markets for distributional shares.
1For an excellenr review of l"he formal literature, see Missale (1994).
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Later, we go on to develop the idea that, while these models are
interesting and informative, the distortion most likely to be impor
tant to developing countries is not explicitly considered in the con
text of industrial countries. For emerging economies, a dominant
distortion has been the loss in output and growth that has followed
financial crises.
At the end, we explore the distinction between the portfolio that is
managed and the much larger portfolio to be optimized. Although
only a subset of the government's assets and liabilities are actively
managed, sensible debt management policy is concerned with the
value of the entire portfolio and the effects of changes in its value on
residents' welfare. The widespread practice of establishing a "bench
mark" portfolio for foreign currency-denominated assets and another
benchmark portfolio for foreign currency-denominated liabilities
seems likely to violate this fundamental rule. Benchmark portfolios
are usually derived from historical relationships between levels and
variability of yields on the set of instruments included in the portfo
lio. Dooley, Lizondo, and Mathieson (1989) show that the straightfor
ward merging of asset and liability portfolios for developing countries
provides a much different picture for what countries are accomplish
ing and should be trying to accomplish by managing the currency
composition of their financial assets and liabilities. The problem with
separating asset and liability portfolios is that there is a perfectly pre
dictable covariance of minus one between the value of otherwise sim
ilar assets and liabilities denominated in the same currency.
But considering financial assets and liabilities together clearly
does not go far enough. Domestic currency debt is also an impor
tant part of many governments' portfolios. Moreover, governments
have one dominant asset: future tax receipts. There is no practical
way to manage this asset except in rare cases where revenues from
oil or another commodity can be hedged. Markets for future tax re
ceipts simply do not exist. It follows that a government with one
dominant undiversified asset may not find it optimal to diversify its
net financial liabilities.

Debt Management Policy
Management of net debt is straightforward if Ricardian equiva
lence holds. The key assumption in this class of models is that the
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government debt is treated by taxpayers as if it were their own.2
Government spending matters for household behavior but the time
profile of taxation and borrowing does not. Any pattern of taxes and
borrowing that does not lead to insolvency is optimal because a
representative, perpetual household anticipates future cax burdens
and hedges its exposure by adjusting private savings.
It should be noted that taxes are special in the conventional
model in that i£ is assumed that the government will manipulare tax
rates (or government spending) in order to honor its net debt. The
expected present value of conventional net tax receipts is the prin
cipal asset that the government holds. Perhaps we can think of this
as an assumption that a well-defined set of taxpayers have an eq
uity position in the government-in that they hold the residual asset
or liability position. If the effective tax rate is bounded by either po
litical or economic constraints, it is clear that in some circumstances
the value of net liabilities can exceed the present value of net taxes
and the value of some liability will have to be reduced. We will refer
to the allocation of losses across net nontax liabilities as a crisis and
the reduction in the value of alternative liabilities as a default. The
standard assumption in the context of industrial countries is that sur
prise inflation is the relevam default technology available to the
government.

Net Debt Management in an Imperfect World
Empirical work seems to be quite hostile to the idea that the pri
vate sector systematically offsets changes in the governmem's net
debt.3 Moreover, there are several theoretical frameworks in which
government deficits do matter. Blanchard, Dornbusch, and Buiter

(1986), for example, present an intertemporal model in which
deficit finance can make an important contribution to stability and
growth. For the purposes of this paper, the implication is that net
debt management policy is likely to be dominated by concerns
about economic stability.

2See Barro 0979).
3Tobin (1971) provides sophisticated reasons for believing that changes in the
stock of net debt and its composition matter for the timing of consumption and
investmem. ln particular, tax liabilities are uncertain and not traded while
government bonds are liquid assets to the holder.
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Nevertheless, the stock of net debt is an important problem for
the debt manager. As the stock of net debt (or net assets) rises or is
more highly leveraged, capital gains and losses on that net position
become more important relative to the flow of fiscal deficits in gen
erating changes in the government's net worth. The working as
sumption for this paper is that stabilization policy is, or at least is
thought to be, too important to be delegated to a debt manager. We
focus, therefore, on the management of the portfolio.

Portfolio Management Policy
A time path for net debt restricts the difference between the ex
pected present value of the government's assets and liabilities at
each point in time but does not restrict the scale of the govern
ment's portfolio of gross assets and liabilities or the composition of
either gross assets or liabilities. For convenience, we will refer to the
management of gross assets and liabilities (both on and off balance
sheet) given net debt as "portfolio management policy."
There are two issues to be resolved. The first is the optimal lever
age of the portfolio. The second is the composition of the portfolio.
Some readers will find it useful to think of the government as a fi
nancial intermediary that inherits a net worth position, issues liabil
ities to acquire assets, and manages the economic exposure of as
sets

and

liabilities

to

maximize a

risk-return

trade-off.

The

intermediary also manages off balance sheet risks in order to pro
tect its net worth.
The counterpart to Ricardian equivalence for net debt is a
"Modigliani Miller" theorem for the scale and structure of gross debt.
The conditions under which this neutrality result holds have been
carefully set out in the literarure.4 If there is no uncertainty, and if
representative, perpetual households consider the government's
portfolio their own, it seems clear that any gross position the gov
ernment takes would be fully offset by the private sector.
With unceitainty, the private sector must also offset the expected
variability of their net tax liabilities generated by changes in the
market value of the government's portfolio. For example, if the gov
ernment takes a highly leveraged position by issuing domestic cur-

4See Stiglitz (1983) and Chan (1983).
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rency debt in order to acquire foreign currency assets, the private
sector would have to be able to offset the government's position in
the same or equivalent markets. This is the basic reason why steril
ized intervention, or any other changes in the economic exposure
of the government's portfolio, has no economic effects in a "neo
classical" model.
One of the many strong assumptions necessary for this result is
that households must be able to forecast their share of taxes asso
ciated with the government's capital gains and losses, as well as the
gains and losses on their share of government liabilities. Clearly, the
household cannot manipulate its portfolio to offset its contingent tax
liability if it does not know what that tax liability will be.s

Portfolio Management in an Imperfect World
If the private sector does not seem to offset net government debt,
it seems even less likely that gross positions are systematically off
set. If, for a variety of reasons discussed below, the private sector
cannot offset the exposure and leverage of the government's port
folio, portfoLio management policy can contribute to or detract from
residents' welfare.

Incomplete Markets
One of the more interesting distortions emphasized in the litera
ture is associated with incomplete credit markets. By issuing various
"new" types of debt, the government can provide vehicles that
allow the private sector to increase welfare. In some cases, the new
asset allows trade between generations.6 In others, the new asset
has a desirable covariance with risks that cannot be hedged using
existing markets.7 The idea is that, once established, a liquid market
for a new asset, such as a fixed interest nominal bond of varying
maturities, provides free information about market expectations to
the private sector. Since the information is free to all, there may be
underinvestment without government intervention. If such debt re-

5See Fischer (1983).
6See Gale (1990).
7See Bohn (1988), (1990a), and Cl990b) for models that evaluate differenr
rypes of government debt, including foreign currency-denominated debt.
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ally is useful to the private sector, then investors will hold it at a
lower yield. This suggests that minimizing debt-service costs is a
good indicator that the government is providing welfare-improving
debt instruments.
For emerging markets, it seems likely that this argument is rele
vant for optimal portfolio management policy. Emerging markets
Jack many of the financial markets that are potentially useful to the
private sector. For example, the development of a liquid market for
long-term, fixed-interest government debt may fill an important gap
in the ability of residents to finance long-term investment.

Credibility
Another interesting class of models points to debt management as
a way for the government to commit to utilize conventional taxes
rather than surprise inflation to satisfy the government's budget con
straint.S The government can commit price stability by issuing assets
and liabilities that would not benefit from surprise inflation. This
idea seems particularly relevant as the stock of debt grows as it has
recently in several European countries.
These models imply that the government can reduce real debt
service costs by shortening the maturity of domestic currency debt,
indexing returns to inflation, or replacing domestic currency
denominated debt with foreign currency debt. This is clearly at odds
with the idea that the government should develop a long-term do
mestic bond market to complete the market. But we are not done
with this issue yet. In the next section, we review an important rea
son to lengthen the maturity of domestic currency debt.

Multiple Equilibria
The lesson from the previous section is that private expecations
t
concerning future inflation determine this period's debt-service
costs if the government issues debt that is subject to the inflation
tax. This raises the possibility that changes in private expectations
can quickly generate a crisis in the sense that market interest rates
on short-tenn debt can 1ise quickly and call into question the gov
ernment's willingness and ability to finance debt-service obligations.
ssee Lucas and Srokey (1983).
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These shifts in private expectations can, in some cases, lead to
multiple equilibria and self-fulfi!Jing expectations of high rates of in
flation.9 Calvo (1988) summarizes the implications of the argument
as follows: "The implications for policy could be staggering: for our
results suggest that postponing taxes (i.e., falling into debt) may
generate the seeds of indeterminacy; it may, in other words, gener
ate a siruation in which the effects of policy are at the mercy of peo
ples' expectations-gone would be the hopes of leading the econ
omy along an optimal path." If there are real costs associated with
financial crises, the government should avoid short-term domestic
debt and spread refinancings evenly over time. In this context,
lengthening maturity minimizes the chance that the debt wiU have
to be rolled over just when expectations are at a bad point.10

There is an obvious conflict here. The inability to commit to low
inflation means that the private sector will not give up its option to
alter the inflation risk premium by buying long-term bonds unless
they are induced to do so by a steep yield curve. But the possibil
ity of a shift in private expectations means that government should
avoid relatively cheap short-term debt if it wants to avoid a crisis.

Default Risk
While inflation is clearly a default option for developing coun
tries, we have considerable evidence that outright default on some
types of financial obligations is also an option. Even countries that
have never defaulted are exposed to expectations that such an op
tion is available. This additional option makes portfolio manage
ment for emerging markets more difficult and more important. Any
debt management policy must be evaluated for its contribution to
probability that a defaull will occur and for the costs of the default
if it does occur. The universal assumption that inflation is the rele
vant default technology for industrial countries is consistent with the
idea that alternative types of default are too costly to deserve seri
ous consideration. 1 1

9See Calvo

(1988); and Calvo and Guidotti (1990).

lOSee Giavazzi and Pagano (1990).
11[n the literature, default is generally referred to as a capital levy. A one-time
surprise tax on holders of debt is equivalent ro a default on that debt. Capital

77

©International Monetary Fund. Not for Redistribution

MICHAEL P. DOOLEY

While this is a more important issue for large net debtors, even
countries with modest net indebtedness should avoid capital losses
that might reduce net worth to Levels that make insolvency a possi
bility. Open economies are subject to shocks from commodity
prices, real exchange rates, international interest rates, and losses in
their domestic banking systems. When combined with highly lever
aged structures of financial assets and liabilities, these shocks can
generate capital gains and losses for the government that call into
question their ability and willingness ro roll over their financial
obligations on market terms. In the remainder of the paper, we de
velop the implications of this possibility for debt management
policy.
An analogy with the earlier discussion of fiscal policy might be

useful. It was argued above that the welfare effects of net debt man
agement were too important to be entrusted to debt managers. In
this secrion, we develop the view that the natural preference of debt
managers for maximizing returns on assets and minimizing costs of
debt service should be subjugated to a more impottant objective. If
financial crises are costly, debt and asset management should focus
on one objective: avoiding capital losses that call into question the
government's willingness and ability ro roll over existing debt on
market terms.
Developing countries have defaulted on both internal and exter
nal debt. Further, developing countries have defaulted differentially
on "domestic" and "foreign" debt and have defaulted differentially
on different types of debt within these two classes. This makes the
analysis of optimal debt management much more difficulr for de
veloping countries. Private investors have to consider the possibil
ity of surprise inflation and devaluation, but also musr consider the
possibility of outright default. This makes the market yield on inter
nal and external debt highly interdependent. For this reason, the
distinction between internal and external debt for developing coun
tries has lost much of its meaning. As residents of developing coun
tries have gained access to internarional credit maJ·kets, they have
chosen to hold their government's foreign currency-denominated
debt. In recent years, it has become common for nonresidents to
hold developing country governmenrs' domestic currency debt.
levies were extensively discussed as an option for reducing the large debts
accumulated during World War II. See Eichengreen (1990) for an excellent
discussion of the economics and political economy of this era.
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To start to understand debt management in such a world, Dooley
and Stone 0993) developed a model of "implicit seniority" to un
derstand why governments are able to borrow at different interest
rates even when payment on all classes of debt comes from the
same expected stream of government revenue. In their paper, they
argued that it is difficult for the government to credibly commit in
advance to treat one class of creditors better than another. If some
default will be necessary in some states of the world, it is reason
able to assume that the governmenr at that time will opt for the least
costly form of default. There are a long list of options. Since the
government will certainly consider the whole list when trouble
comes, lenders will consider their relative standing in different states
of the world when setting the terms on alternative instruments.
A positive theory of the government's choice of default would
simply be that it is unable to commit before the evenr to any rule
and, after the event, minimizes the losses and penalties associated
with each option. We can say a few things about this process. First,
the revenue gained from a given rate of default depends on the tax
base or the initial size of the position. It is often argued, for exam
ple, that foreign currency sovereign bonds are safer than other
forms of debt. We suspect this is simply because international bond
issues have been smaJJ as compared to domestic debt and alterna
tive international debt. If there are fixed costs to default, rational
governments would avoid defaults that yield little income.
The interdependence of the value of sovereign debt suggests an
important and somewhat counterintuitive problem for portfolio
management in emerging markets. The marginal contribution of a
given asset or liability to the risk faced by the government wiJJ nor
maJJy appear in the market valuation of other assets and liabilities.
Suppose, for example, that the accumulation of foreign currency
denominated debt, and retirement of domestic currency debt, ex
poses the government to a capital loss that the market considers
quite likely. But suppose also that in the event the loss occurs, for
eign currency debt will be first in line for payment. The incidence
of the expected Joss might faJJ, for example, on entitlements for
older residents. The fall in the market value of these emitlements
will he difficult to observe. Moreover, we have little faith in the view
that residents will immediately increase their own retiremem savings
although the tendency for this response is clear enough. So the gov
ernment faces a difficult task. A simple lesson is that if the present
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value of expenditures is not affected by changes in the tenns of
trade, then the present value of debt should also not depend on
terms of trade. In short, domestic currency debt is the preferred fi
nancial obligation. If the government wants to hold some foreign
exchange assets for Liquidity, it should hedge these with a foreign
currency debt.
But why would the "market" accept the counterparty risk associ
ated with a government that might become insolvent? If a small sub
group of creditors believes that they will do well in states of the
world where the government becomes insolvent, it might be in their
interest to offer risky positions (to the govenunent) ar low-risk
premiums.

Policy Toward Instruments and Creditors
A general way to express this result is that the government must
be concerned both with the contribution of a credit to the proba
bility that some creditor group will find it in their narrow interest to
refuse to roll over debt, thereby forcing a renegotiation, and the
contribution of that creditor group to the bargaining that will occur
following a default. The optimal strategy for a sovereign "manager"

is to choose a debt portfolio (rather than an optimal contract) that
on the one hand makes strategic default unattractive, but on the
other hand attempts to minimize the damage associated with bar
gaining that will follow an unavoidable default.
A portfolio that makes a strategic default unattractive would allow
for frequent calls for rescheduling probably through short maturities
and rescheduling that would be costly to the government. If the
probability of a bad state is zero, the government will simply choose
the portfolio that generates deadweighL losses to itself following a
strategic default that equals the payment necessary to generate a
competitive rate of return for the creditor. This is a form of com
n1itrnent that makes lending possible. In the sovereign debt case,
high deadweight loss credit structures are associated with "slow"
settlement. But as the probability of a bad state rises, the optimal
debt structure involves quick settlement so that the creditors get
some payment before the investment depreciates.
If the only observable difference between the two types of de
faults is the liquidity of the government, then the crucial point is the
ability of the government to buy back its debt following a strategic
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default. Clearly the government would want no buyback rules for
commitment. But in an unavoidable default, this would make set
tlement more difficult.
Countries with little or no risk of an unavoidable default will favor
debt structures that ensure maximum punishment following a strate
gic default. The problem in both the corporate and sovereign cases
is to determine how different numbers or rypes of creditors affect
the optimal debt structure. The corporate case proceeds as follows.
All the managers, potential managers, creditors, and potential cred
itors look forward to the bids that each will make following a
seizure of the firm's assets. The composition of debt "matters" under
any set of assumptions where the value of the asset to individual
participants in this game depends on the behavior of the other par
ticipants. Bolton and Scharfstein (1996) assume that new managers
earn lower returns on the asset and incur costs of evaluating the as
sets. To distinguish between one and many creditors, they also as
sume that each creditor has the right to seize a well-defined asset
and that these assets are worth more when used together than sep
arately. The abiliry of a creditor to block coalitions that can best uti
lize the seized asset provides the result that the number of original
creditors '·matters" for the expected value of the investment to the
initial manager.
The structure of the game that determines the equilibrium for dif
ferent debt structures is quite specific to the assumptions that seem
appropriate for corporate finance. These assumptions do not travel
well to the case of sovereign debt. But the intuition we want to pur
sue for the case of sovereign debt does emerge in this formal model.
In general, the government and the corporate '·manager" must con
sider both the contribution of a given debt structure to the proba
biliry that a default specified in the optimal contract-and the costs
of that default should it occur.
The key assumption that makes the model interesting is that
which ensures that conflict resolution generates deadweight losses
for all the participants. In the corporate finance model outlined
above, this is a static problem in which the salvage value of the
company's assets depends on the stntcture of debt. For sovereign
debt, it seems natural to model the deadweight losses that result
from the passage of time during which the creditors and debtors
argue about the division of future income. During this interval, we
will assume that the ability of anyone to utilize the asset is impaired.
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Thus, we have a coordination problem that is related to the struc
ture of the debt. This can be modeled as a war of attrition (Drazen
and Grilli, 1993) where creditors' uncertainty about the attributes of
other creditors generates delay in settlement.
In applying these ideas to the sovereign debt case, we are both
more and less ambitious. We are less ambitious in that we will not
try to solve for an optimal contract but assume that the government
chooses among a limited set of conventional contracts in order to
assemble the optimal debt portfolio. We are more ambitious in that
we attempt to describe the incentives for repayment in a new
manner.
The existing sovereign debt literature has interpreted the fact that
seizure of assets is impossible as suggesting that the punishment for
nonpayment is unrelated to the assets acquired through the issue of
debt. This makes the corporate debt literature of little direct use.
The lack of collateral or the means to seize it means that some al
ternative threat is necessary to provide an incentive for repayment.
The typical threats that have been modeled involve trade sanctions
or prohibition of future borrowing. The trouble with these enforce
ment mechanisms is that the former has never been observed and
the latter seems weak relative to the amount of debt observed.
Moreover, if countries had the ability to impose such sanctions, they
should do so regardless of the debt.
The assumption is that nonpayment triggers the "right" to impose
these sanctions that are always in principle desirable. This has
proven to be a useful assumption, but here I propose alternative ad
hex: assumptions that seem to me more useful as a way to under
stand sovereign debt management. The main feature of this specifi
cation is that the threat available to creditors is the ability to block
the use of assets acquired by the debtor government. The threat ob
viously evaporates as the assets depreciate. This provides an end to
the recontracting game that seems more consistent with experience.
Sovereign debt reschedulings are eventually resolved.

A Sovereign Debt

Model

Assume a world that lasts for three periods. In the first period, a
foreign creditor lends the government K to buy some assets where
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K is a dollar amount. The risk-free interest rate is assumed equal to

zero.
The government uses K to import an asset that in the second pe
riod yields x with probability 0 and zero with probability 1-0. The
government can also import unproductive assets that yield zero.
This behavior is not observable by the creditor. The asset lasts for
one more period but depreciates uniformly during the period and
yields a certain return y. The government agrees to pay Z in the sec
ond period. If the government pays less than Z, the creditor has the
right to impair the government's use of the asset until a new agree
ment is reached for a share of the residual value of the asset, y.
During the third period, the asset cannot be used by the govern
ment if a negotiation for sharirig y is in progress. The value of the
asset declines during the third period from y to zero. This specifi
cation of the punishment technology is appealing because it means
that the creditor(s) is only able to interfere with the government's
ability to utilize the assets acquired with the foreign funds and for
only as long as the assets last. The alternative interpretation that the
creditor(s) can punish the debtor forever and without regard to the
seriousness of the offense is less appealing. One might think of a

subsistence economy lifted temporarily to a higher level of output
by an infusion of foreign capital, but once the capital depreciates,
the creditor has no way to push output below the irlitial level.
If the government can pay, which occurs with probability 0, it
will consider a strategic default. The temptation to keep

z,

the con

tractual payment in period 2, is compared to the value of y that the
government expects to capture following a negotiation with the
creditor(s). The incentive constraint for the government to pay
x occurs

z

if

is:

z < y - gyts ,

(1)

i the expected share of y that goes to the government
where gyts s
following a negotiation lasting O<ts<l.
The value of strategic default depends on the expected duration
of the negotiation in period 3. If the government cannot pay, which
happens with probability (1-0), there is a similar negotiation. The
difference is that following a strategic default, the government has
"secret" resources that can be used to overcome the coordination
problem and speed a settlement. The creditor must expect to make
a fair rate of return:
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0 (z) + (1-0) cytb - K .. 0,

(2)

where cytb is the share of y that goes to the creditor following an
unavoidable default. Note that gy, cy, ts, and tb are a complicated
function of the structure of debt and that ts will generally not be
equal to tb.
The problem for the government is to design a debt structure that
maximizes its net revenue from investment. The general form of the
government's net revenue function is:

0 (x- z) + ( 1 - 0) gytb

=

(3)

R.

Substituting (1) and (2) into (3), we arrive at:

R = 0x + y - K- (1 - 0) ytb.

(4)

The first three terms of (4) are the first best expected return on
the asset if there is no default. The fourth term is the deadweight
loss associated with rescheduling. A full description of how a port
folio of debt might be designed to maximize the expected value of

(4) is difficult. Analytic and simulation solutions for this problem are
topics for future research. In principle, the key parameters could be
estimated from data on how long it takes to renegotiate different
debt structures and how costly the renegotiation is. A result that
stands out, however, is that the optimal portfolio is clearly related
by the probability that the investment will fail for reasons beyond
the control of the debtor government.
At the start of the third period, it might be natural to assume an
immediate meeting of the minds. Clearly if there is one creditor and
one debtor, they might assess each other's bargaining power and
rather than watch the asset melt will divide the spoils.12 However, if
the two sides are uncertain about the otl1er's preferences or have
different expectations about a "fair" division, some waiting and
deadweight losses are likely. The equilibrium condition is that each
creditor and, if not liquidity constrained, tile debtor compares the
marginal cost of waiting with the marginal benefit of winning. The
benefit is the probability that the other side will concede in the next
instant times the difference between the winner's and loser's share
of what remains of the asset. If there are a "few" creditors, they will
'2This type of bargaining is assumed, for example, in Bulow and Rogoff

(1989). In that model, the adversaries evaluate one another and immediately
agree to a payment.
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have to assess the others' expected returns for delaying a settlement.
If !here are many creditors, it might be difficult to arrange any
agreement for a long time.
It is important to remember that the actual coalitions that emerge
following a default may be difficult to predict, and the behavior of
coalitions may be difficult to predict. A natural assumption is that
classes of liabilities-for example, all foreign currency-denominated
liabilities-would be natural artractors for a coalition. But foreign
currency-denominated bondholders might find it in their interest to
be free riders on an agreement between other large creditors. It fol
lows that the number of types of liabilities issued might not be a
good predictor of the number of coalitions that would form follow
ing a default.

An important aspect of the problem facing the government

s
i that

alternative credits cannot be evaluated according to the explicit con
tractual terms since these are only relevant in nondefault states of
the world. Moreover, credits or creditors cannot be evaluated ac
cording to their marginal contribution to the probability that a de
fault will occur. Once default is a possibility, a credit influences the
probability that a default will occur-and the expected cost to the
debtor, and the deadweight loss suffered by the debtor associated
with adding that credit to the bargaining game.
The difficulty of evaluating the welfare implications of alternative
debt sttuctures is illustrated by the substitution of dollar-indexed,
short-term debt (tesohonos) by the government of Mexico for short
term domestic currency debt (cetes) in the months leading up to the
December 1994 crisis. The existing literature on debt management
would emphasize the fact that by indexing the liability, the govern
ment altered its incentives to inflate and devalue the currency. Thus,
the probability that a default in the form of inflation and devalua
tion would be optimal was reduced. Our model emphasizes a dif
ferent aspect of the same policy. The substitution of tesohonos for

cetes changed the nature of the rescheduling exercise that followed
the 1994 crisis. The recontracting in this case was resolved quickly
by forceful intervention by official creditors. In retrospect, the issue
of tesobonos was a good idea if the decision of official creditors, in
this case the U.S. government and international organizations, to
lend quickly and in large amounts was due to their unwillingness to
fight a long costly war with a well-organized and powerful group of
holders of tesohonos.
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A reasonable conjecture is that creditors that expect to do well in
the bargaining game are those best positioned to delay sertlement.
Other things being equal, such creditors will offer relatively good
terms as the probability of default rises. Because the tough bar
gainer does not internalize the deadweight loss that it will impose
on others, assumed market prices are distorted and are a mislead
ing guide for the government. In fact, as default becomes more
likely, a debtor might be tempted to choose debt that minimizes the
probability of a default in that it offers reduced contractual pay
ments. This would be a mistake if this type of debt was associated
with high costs to the debtor if the default occurs.
It might be optimal to create as few instruments and classes of
creditors as possible. If there are no "niches" in which particularly
hostile creditors can gather, they might self-select out of the credit
supply. The industrial countries have adopted just such a rule. In
general, industrial country governments issue one class of liabilities
with a range of maturities but with no implicit or explicit seniority
among credits or creditors.

Why Domestic Currency Debt?
The above discussion suggests that the debt manager rnight want
to limit the ability of interest groups to form by issuing only one
type of debt. But the analysis does not help determine what type of
debt would be best. In our view, the dominant consideration is gov
ernments' limited ability to generate changes in the foreign currency
value of tax revenue. It follows that governments cannot afford to
issue foreign debt, or more precisely foreign currency-denominated
debt, even if that debt helps commit the government to price sta
bility.13 Foreign currency debt exposes the government to changes
in its net worth resulting from changes in the real exchange rate. As
far as we know, these real exchange rate changes are unrelated in
a statistical sense to other changes in the government's wealth.
Even small amounts of external debt can be costly, not because a
developing country will choose to default on its external debt, but
because external debt service can increase when the foreign cur-

13An exception would be a credible currency board as might evolve, for ex
ample, n
i Argentina. ln this case, the exchange rate risk has been eliminated so
it makes sense to issue foreign currency liabilities.
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rency value of government revenues faUs. This often induces the
government to default on its internal debt through inflation. Resi
dents' expectations of this reaction generate the extraordinary in
creases in domestic real interest rates and capital flight that precede
financial crises in developing countries.

Is Default Risk a Problem for Countries
With Reserve Assets?
Industrial country governments have generally been conservative
in leveraging their portfolios because they are quite sensitive to the

political problems associated with capital gains and losses generated
by highly leveraged positions. For example, the relative unwilling
ness of the government of the United States to intervene in foreign
exchange markets is partly explained by the unwillingness of the
Treasury and Federal Reserve to accumulate reserve assets that fluc
tuate in value relative to the domestic currency debt that necessar
ily fmances such accumulations.
Developing country governments have been much more inclined
to leverage their positions. Sterilized intervention has created large
asset and liability positions that are sensitive ro exchange rate
changes. Moreover, governments in developing countries are prob
ably more exposed to capital gains and losses than they realize. At
a minimum, governments that manage exchange rates must con
sider the implicit liability to guarantee the domestic currency value
of assets and liabilities in the domestic banking system. If a gov
ernment decides to liberalize its domestic credit markets, prudent
debt management policy would immediately recognize an implicit
liability that will arise if important institutions prove not viable in
this new environment. If the insured institutions are sensitive to in
creases in international interest rates, it is important that the gov
ernment's other liabilities not be sensitive to these factors.
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Comments on Dooley
PhjJippe ]odon
he paper by Michael Dooley provides a useful overview of the

Ttheory of sovereign asset and liability management (ALM).

Countries face a wide menu of choices for their debt. At the most
basic level, their choices consist of domestic currency-denominated
versus foreign currency-denominated debt, and floating rate versus
fixed rate debt. At a more advanced level, they also have to choose
the foreign currency to borrow in and whether to enter currency
swaps, interest rate swaps, and possibly commodity swaps.
Professor Dooley basically concludes that the main consideration
in stntcturing sovereign ALM is avoiding default; hence, sovereign
debt should be issued only in domestic currency-denominated long
term debt. My comment will attempt to bring a different perspective
to the matter. First, it will review the various theories expounded;
and second, it will discuss whether the emphasis on default is
appropriate.

Review of Models
Neoclassical Model
The neoclassical model provides a useful starting point. Assuming
no uncertainty, complete financial markets, and that taxpayers view
the government portfolio as their own, debt policy is totally
irrelevant.
This is an extension of the "Modigliani-Miller" irrelevance theo
rem, which states that in perfect markets, the financing decisions of
corporations are irrelevant since investors can costlessly "undo" any
corporate financing policy they do not like. Thus, if taxpayers can
undo government actions and if there is no cost of default, the mix
of government borrowing and taxation is irrelevant as taxpayers ra
tionally focus on government spending only.
The neoclassical model, however stylized, brings to the fore the
role of market imperfections. Depending on the type of distortion
one focuses on, different optimal debt policies arise.
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Incomplete Markets
The first class of distortions consists of incomplete financial mar
kets. Here, Michael Dooley considers two classes of incompleteness.
In the first, there is no market for long-tenn debt, thus making it
impossible for investors and borrowers to exchange fixed long-term
nominal liabilities. The government can then improve this situation
by creating a market for long-term debt. It should be noted, how
ever, that this could also be achieved (and probably more efficiently)
by facilitating a market for long-term corporate debt or equities.
The other argument is that domestic currency debt can serve as a
hedge against fluctuations in output. The idea is to create a finan
cial hedge, such that lower interest payments occur when the econ
omy is in a recession, and vice versa. More generally, the debt could
be structured so that it provides a hedge against the balance sheet
value of the government. (New Zealand has recently altered its lia
bility profile to offset the duration of sovereign assets.)
With predominantly real shocks, the correlation between output
and bonds is such that when domestic oulput decreases, inflation
increases, leading to lower real interest payments. Goverrunents,
therefore, should issue long-term domestic debt when real shocks
are important. When monetary shocks dominate, the hedging func
tion disappears.
Along the same lines, foreign debt may be correlated with do
mestic output and thus also serves as a hedge. Again, this is only
useful when foreign monetary shocks are not too important. Empir
ically, this may explain why a large share of foreign debt is de
nominated in deutsche marks, Swiss francs, and Japanese yen-aU
currencies that have stable monetary policies. Bohn 0990) also ar
gues that foreign currency (mainly dollar) borrowing by less devel
oped countries (LDCs) in the 1970s served as a hedge against real
oil price increases, which led to decreased output and higher infla
tion in the 1970s. Unfortunately, this strategy unraveled as U.S. mon
etary policy drastically changed in the 1980s. Ultimately, the issue is
one of size and stability of correlations with domestic output.

Incentive Problem
The second class of distortions consists of time inconsistency of
government policies. Governments have incentives to create infla91
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tion as a means to depreciate the value of their debt. This incentive,
however, is recognized by the private sector and as a result may be
priced as an additional risk factor of government debt.
This incentives problem can be addressed by a series of measures
that are designed to "tie" the government's hands: (1) issuing float
ing rate debt, which is immune to unexpected inflation; (2) issuing
foreign currency debt, which is not affected by domestic inflation;

(3) credibly pegging the exchange rate; and (4) establishing an in
dependent central bank.
One should note that the only solution that addresses the first two
types of distortions is foreign currency-denominated debt.

Liquidity Crisis
The third class of distortions consists of what are called "multiple
equilibria." Michael Dooley argues that "self-fulfilling" expectations
can create a crisis when repayment maturities are grouped together
and the government appears to be unable to make good on all its
promises. By all simultaneously rushing to the exit door, market par
ticipants create a crisis. To avoid this situation, governments should
avoid short-term debt, presumably because it has to be rolled over
too often.
No doubt this line of reasoning has been heavily influenced by
the recent problem with tesobonos, when it became clear that the
Mexican government did not have sufficient foreign currency re
serves to roll over its dollar-denominated short-term debt.

Default Risk
The fourth class of distortions consists of the cost of default. As
suming that the cost of default is high, multiple classes of creditors
raise the probability that one class of "hostile" creditors will force
default. Michael Dooley argues that this should lead government to
select a small number of creditor classes, leading to the optimal
choice of domestic long-term debt.

Summary
In an attempt to clarify the issues, Table 3.1 presents the recom
mendations by type of distortion. The different models are some-
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what incompatible. For instance, if one believes the hedging argu
ment, then long-term debt (domestic or foreign, if useful) should be
preferred. If the incentives argument is an issue, then long-term
debt should be avoided. The crisis and default arguments lead to
the use of long-term debt, preferably domestic.
Table

3.1. Optimal Choice of Debt: Summary of Implications by Theories
Theory

Marurity:
Currency:

Long-term

Shon-term

Domestic

-Hedging
-Incentives
-Liquidity
-Default
-Hedging (?)
-Incentives
-Liquidity
-Default (?)

Foreign
-Incentives

The main conclusion, in my view, is that the appropriate strategy
depends on the particular situation a country is in, and on the rela
tive weight one attaches to the different types of distortions. Michael
Dooley argues that the costs of default are so huge so as to swamp
any other argument; self-fulfilling expectations are also, in his view,
a major problem, with the potential of causing liquidity crises.
Hence, the preferred choice is domestic long-term debt.

Additional Comments
Let me now present a different approach to these two points.

"Self-Fulfilling"

Expectations

The Mexico crisis was clearly triggered by the tesobonos sin1ation.
Whether the expectations of the private sector were inational is an
other matter. In fact, it could be argued that the crisis was inevitable
because of unsustainable economic policies. The crisis occurred be
cause the peso was substantially overvalued. Figure 3.1, for exam
ple, plots the nominal exchange rate in comparison with the pur
chasing power parity value, using both CPI and WPI measures.
Using the latest devaluation as a base period, it appears that the
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Figure 3 . 1 . Purchasing Power Parity Rate: Mexican Peso/U.S. Dollar
(Pesos/U.S. dollars)
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Source: IMF, lllternalfonal Flna11cfal Statistics.

equilibrium value of the peso should have been about 6 pesos to
lhe dollar, which is where the exchange rate moved after the de
valuation. If the devaluation was rational, it cannot be viewed as
being

"

caused

"

by the tesobonos problem. To summarize, once

sound and transparent government policies are in place, it is un
likely in my view there will be an irrational liquidity crisis.

Default
In fact, let us check whether shott-term debt has been historically
associated with default. Frankel and Rose (1996) provide an inter
esting analysis of a large scale sample of 1 1 7 currency trashes. This
-

probit analysis relates the probability of a crash with a number of
economic factors. The main results are displayed in Table 3.2. The
first panel shows that internal factors were a major leading indica
tor of currency crashes. The probability increases with increasing
government deficit, increasing domestic credit, and decreasing
growth rates. External factors were also important, with the proba-
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Table 3.2. Factors Affecting Currency Crashes

Probit Analysis of Probability of a Crash
Factor

Internal

External

Debt structure

Probit Coefficient

(I staistic)
t

Government deficit
Domestic credjt
Growth rate

0.27•
0. 1 3

(1.90)

-{).38"

Reserve/imports
Overvaluation
Foreign interest rate

-0.01"
0.05
1.27"

(2.00)

FDVdebt
Debt/GNP
Concessional
Short-term

-0.33""

"

0.03
-0. 1 0
0.04

(4.78)
(3.13)

(1.51)
('1.50)
(2.88)

(1.33)

(1.74)

(0.34)

Source: Frankel and Rose (1996).

bility increasing with decreasing reserves, increasing overvaluation,
and increasing foreign interest rates. All of these effects are
expected.
Quite interesting also is the effect of debt structure. The proba
bility of crash increases with decreasing foreign direct investment,
increasing debt levels, and decreasing concessional debt. But the
variable that accounts for the propOttion of short-term versus long
term debt is insignificant, indicating that the maturity of external
debt has historically had little effect on the probability of currency
crises. Empirically, therefore, there is Little evidence that short-term
debt is dangerous.
Another issue is the cost of default, which is not obvious for sov
ereign borrowers. Here, a link should be made with corporate fi
nance. Once the Modigliani-Miller assumptions are relaxed, tradi
tional corporate finance theory relies on bankruptcy costs to
rationalize an optimal capital structure, which is derived from in
creasing debt costs from higher debt/equity ratios. Empirical re
searchers, however, have been at a loss to observe significant bank
nlptcy costs. Direct costs are typically on the order of 1-2 percent
of the value of the firm, whkh is embarrassingly too low to explain
an optimal capital structure. Researchers have then rurned to '-indi
rect costs" as an explanation for high bankruptcy costs. These indi
rect costs stem from disruptions to normal operations and to lost
customers, for instance.
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The point is that we have little evidence on the cost of sovereign
defaults. Direct costs may be similar to those for corporate defaults,
but it is nor clear what indirect costs are for countries. The cost of
default should also be sharply distinguished from the costs of poli
cies that led to default. The latter costs are probably large, and
would have to be incurred whether or not the country defaults on
its debt.

Conclusions
By now, the reader is probably thoroughly confused. This confu
sion, however, reflects the conflicting advice from various theoreti
cal models of asseL and liability management. Different models lead
to different conclusions. The question is: How does one choose be
tween models?
In my view, we currently have too little information to provide a
useful answer to this important question. More empirical work
needs to be done on the hedging properties of long-term bonds and
on the cost of defaulL, for instance.
Overall, the answer provided by Michael Dooley in his excellent
survey cannoL be considered as totally satisfactory. The advice is to
borrow exclusively in long-term domestic currency because the cost
of default is so high. But then, if the cost of default s
i so important,
why is the recommended policy for developing countries identical
to the actual practice of industrial countries, for which the proba
bility of default is negligible? We need more information to converge
toward an acceptable answer.
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4
Foreign Currency Liabilities
in Debt Management

Patrick de Fontenay and Philippe ]orion

F

or governments (or firms) that borrow, as most do, whether to
issue foreign currency denominated debt, how much, and in

which currencies seem to be separate decisions, subject to different
considerations. Indeed, this is how many countries have ap
proached foreign borrowing. For example, a central bank may de
cide it needs to replenish its stock of foreign exchange reserves and
how much it should borrow abroad. The choice of currency or cur
rencies in which to borrow is then decided separately.
Historically, for many developing countries, the choice of curren
cies in which to denominate their foreign debt was in1posed by the
lenders, and in the absence of easy access to the swap market that
choice could not be changed. For a second category of countries,
the necessity of borrowing abroad was imposed by the balance of
payments or official reserve situation, or by the narrowness of the
domestic market for government debt, either in terms of volume,
liquidity, or choice of maturities. Governments were also able to
borrow on better terms than public enterprises and private ftrms to
which they would lend the proceeds of their foreign borrowing. For
those countries, the choice of currencies is an important decision to
be taken as part of their external debt management. Finally, there is
a third category of countries, which includes most industrial coun
tries and several developing countries. In those countries, govern
ments are not compelled to issue debt denominated in foreign cur
rencies, and some choose not to. Of course, from a balance of
payments standpoint, sales to nonresidents of government bonds
denominated in local currency represent foreign borrowing.
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The first part of this paper discusses the currency composition of
foreign debt, largely from the standpoint of the countries in the sec
ond category. The second part discusses the role of foreign currency
debt in sovereign liability management and reviews the different ap
proaches to this issue. The third part is a numerical application of
modem portfolio theory to a country case.

Currency Composition of Foreign Debt
For countries whose governments (or central banks) need ro bor
row abroad, the traditional advice to match foreign assets and lia
bilities was often impractical. This was often because foreign assets
were too small or because the management of foreign assets (that
is, official reserves) and that of foreign debt was done by different
entities and in accordance with different sets of principles and
guidelines. Another standard piece of advice was to borrow in the
currency or currencies of the main trading partner(s). Intuitively,
this seems to make sense as debt payments would be in the same
currencies as export receipts, and cash flows would match. How
ever, this may not be the best advice.

As an example, Argentina, whose currency is pegged to the U.S.
dollar, would seem a perfect candidate for denominating its foreign
debt in dollars. However, if the dollar appreciates, Argentine exports
both to the United States and to third markets will lose their com
petitiveness relative to nondollar countries. Export receipts are
likely to decline and the debt service-to-exports ratio is likely to rise.
In this case, some borrowing in currencies other than the U.S. dol
lar would have stabilized the debt-service ratio.
For primary producers, the currency in which the main expo1ts is
denominated may be different from that of their main trade partner.
Indonesia, for example, sells oil priced in U.S. dollars to Japan. In

1986 and 1987, it was hit by the depreciation of the dollar and the
fall in oil prices, while a substantial share of its foreign debt was in
Japanese yen and European currencies. As a result, the debt-service
ratio rose from about 20 percent in 1984 to 28 percent in 1987. Bor
rowing in the currency in which the main export is priced is not
necessarily optimal, however, as commodity price movements do
not always offset exchange rate changes. In 1993, for example, the
appreciation of the U.S. dollar was more than offset by the decline
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in the price of oil, and oil exporters would have benefited from hav
ing borrowed in currencies other than the U.S. dollar.
A more sophisticated approach consists in detennirung the cur
rency composition of external debt so as to minimize the variance of
a country's terms of trade or debt-service ratio as a result of ex
change rate fluctuations. By borrowing in foreign currencies, a coun
try can hedge against changes in net foreign exchange receipts ex
i ely
pressed in the national currency if those changes are positv

correlated with movements in the exchange rates of those curren
cies. Thus, if the appreciation of a country's trade partner's currency
is associated with an improvement in its trade balance or tenns of
trade, the country could stabilize its debt-service ratio, if it borrowed

in that currency 1 The rise in the debt-service obligations resulting
.

from the appreciation would be offset by the improvement in the
trade balance (both expressed in domestic currency). In the simplest
fom1 of this model, the currency composition of the external liabili
ties depends only on the covariances among exchange rates and the
covariances between exchange rates and net foreign exchange re
ceipts Borrowing costs (and the covariances between these costs)
.

can, however, be integrated into the model-as in Claessens (1992).
The practical limitations of the approach result from the fact that the
relationship between exchange rate changes (or borrowing costs)
and terms of trade changes are for many countries weak or unstable.
One still hears occasionally the view that currency selection is ir
relevant, as domestic inflation rates are reflected in local interest
rates and exchange rates adjust to offset the interest rate differential
for (unhedged) foreign investors or borrowers-that is, the high in
terest currency is expected to depreciate relative to the low interest
currency (this expectation being reflected in forward exchange
rates). The experience has been otherwise, however, as for lengthy
periods since the collapse of the Bretton Woods exchange rate
regime, forward exchange rates have overestimated changes in the
spot rate and actual exchange rate changes have not fully offset the
interest rate differentials. Indeed, a popular strategy for many debtor
countries has been to borrow in those countries where lending rates
were the lowest. Sometimes, the main motivation has been to reduce

1See Claessens (1988) and (1992); and Kroner and Claessens (1989) and
(1991). So-called "natural hedges," such as royalty receipts in a specific cur
i tegrated into the model.
rency, can easily be n
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the short-term impact of the debt-service payments on the govern
ment budget. Even if the benefit of the favorable interest differential
in the low-cost countries is subsequently offset by the cost of cur
rency appreciation, the recognition of the capital loss can be post
poned and even entered "above the line" in the budgetary accounts.
More frequently, such a currency selection strategy has reflected its
success. It is a risky strategy, however, as its popularity among in
vestors and borrowers in selecting the currencies participating in the
European Monetaty System (EMS) and the heavy losses incurred
when the EMS broke down in 1992 readily demonstrate.
The case for currency diversification of external debt remains
strong, both on theoretical and practical grounds, as it is for inter
national investing. For many developing countries, its main benefit
is to reduce the risks associated with the impact of interest rate and
exchange rate changes or their ability to meet their external debt
obligations. In other words, the cost minimization aspect of diversi
fication may be less important than the prevention of a debt crisis.
Ideally, the diversification process should take account of the main
factors that affect a country's ability to service its debt, including any
"natural hedges" that may exist, with a view to minimizing the vari
ance of the debt-service ratio.

Role of Foreign Currency Debt2
By contrast with the group of countries that is forced to incur debt
denominated in foreign currencies, there is another group for which
foreign currency debt is an option but not a necessity. With the dis
mantlement of capital controls and the global integration of finan
cial markets, it is possible for countries in that group to tap foreign
investors and lenders by issuing debt instruments denominated in
the national currency. They have a foreign debt but it is not ex
pressed in terms of foreign currencies. Governments in the United
States, Germany, and japan only issue debt denominated in local
currency (except for the so-called "Carter bonds''). Recently, New
Zealand has stopped borrowing in foreign currencies. Australia does
not issue pubJic debt denominated in foreign currencies but swaps
part of its public debt into such debt. The private sector is of course
free to borrow in any form and denominations it chooses.
2This section

s
i based in part on de fomenay, Milesi-Ferretti, and Pill (1995).
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Why do some countries' governments choose to have some of
their debt denominated in foreign currencies? Some of the main
considerations are the following.

Size of Market and Availability of a Wider Range of Debt
Instruments and Maturities
This has been a major factor in the past, but much less relevant
today with global financial integration.

Macroeconomic Hedging
In theory, the choice between domestic and foreign debt could
be made on the basis of which one provides the bener hedge
against macroeconomic risk, such as output fluctuations or terms of
trade shocks, and results in smoother consumption flows. If terms
of trade losses are associated with a depreciation of the domestic
currency and a rise in the price level, the decline in the real value
of the debt in local currency held by foreigners will offset some of
the income losses caused by the fall in the terms of trade. There
would be no offset in the case of foreign cunency debt. But such
an association is uncertain and domestic interest rates could rise and
offset the effect of the devaluation.
Other shocks will have different implications for the economy de
pending on the denomination of the debt. Real interest rate shocks
are more easily diversified away for foreign currency debt Lhan for
domestic debt. Foreign borrowing can provide a hedge against in
flation in the creditor country or a rise in import prices, if the debtor
country cannm insulate itself completely through the exchange rate,
and its debt is at a fixed interest rate.
Foreign currency debt can make a country more vulnerable to
capital outflows-as the role of tesobonos in the 1994-95 Mexican
crisis amply demonstrates. The degree of vulnerability depends,
however, on other factors such as the current account position
(which is related to private sector decisions) and the responsiveness
of capital flows to changes in domestic interest rates, as well as the
maturity structure of the debt. In a crisis, a governmem can reduce
the value of its domestic debt through inflation; for foreign debt, de
fault is the ultimate escape.
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From a more narrow standpoint, the choice between domestic
and foreign CUITency debt could be made dependent on which one
minimizes the variability of the budget balance. If budgetary outlays
on account of foreign currency-denominated public debt are nega
tively correlated with other government spending or positively cor
related with government revenue, debt in foreign currencies would
stabilize the budget balance and avoid the negative impact on the
economy of a larger deficit or of higher taxes. For the group of
counlfies under consideration in this section, d1is may be much less
important than for d1e other countries. Their economies are more
resilient and their income levels high enough to sustain some fluc
tuations in real income. Nevertheless, those countries in the group
that are heavily dependent on energy or raw material exp01ts, like
Australia and Canada, may welcome greater stability in the current
account if it could be achieved d1rough appropriate selection of cur
rencies for foreign borrowing. If dlere were, for example, a robust
tendency for dle prices (in U.S. dollars) of dleir primary exports to
fall when the dollar appreciates, but by more than the dollar
strengthens, then borrowing in nondollar currencies would stabilize
the current account of the balance of payments-in contrast widl
borrowing in dollars only.3 The considerations are the same as those
discussed for currency composition of external debt in the first part
of dle paper.

Policy Signal
The issuance of public debt denominated in a foreign currency
can provide a signal that dle authorities will not attempt to reduce
the value of debt through inflation. It gives credibility to the gov
ernment's anti-inflation program and may reduce d1e cost of bor
rowing if domestic interest rates incorporate an "inflation risk pre
mium," which the authorities do not regard as justified in view of
their determination to reduce inflation. The same result could be

3(f the local currency depreciates versus the dollar ro rhe same ex'tent as the
other nondollar currencies, the value

(in domestic currency) of debt-service pay

ments n
i those currencies remains unchanged, while it increases for the dollar
denominated debt. The increase would accentuate the worsening of the current
account, resulting from the deterioration in the terms of trade.
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extreme risk aversion, or the view that foreign lenders do not assess
correctly the country's economic prospects and insist on a "risk pre
mium," which the authorities regard as unjustified. The largest in
dustrial countries may want to encourage the use of their currencies
and the development of their own fmancial markets by issuing pub
lic debt only on the domestic market. The size and the efficiency of
their domestic markets, relative to the rest of the world, also limit
diversification benefits.

The Case of Australia
Cost and Risk of Borrowing in Australian Dollars
As an illustration, consider the case of Australia. Table 4.1 pre
sents data on the cost and risk of borrowing in Australian dollar
bonds as well as in five other major markets from 1978 to 1995.
These performance numbers are taken from the Salomon Brothers
World Bond Indices, which cover all bonds with remaining maturi
ties above five years. The value of each bond index is marked to
market each month, includes capital appreciation and coupon pay
ment, and is translated into Australian dollars. These data can be
given two interpretations: the usual one is that of investment per
formance numbers for an investor; the other is that of cost of capi
tal numbers from the viewpoint of sovereign borrowers.
The return, or cost, on an unhedged bond incorporates move
ments in the local currency price p• and in the spot rate price of the
foreign currency S. Considering two time periods, 0 and 1, this re
turn is:

(1)
The top part of the table shows that, over this period, costs would
have varied between 11.42 percent annuaiJy (for Swiss francs
denominated bonds) to 16.16 percent (for yen-denominated bonds).
Borrowing in Australian doiJars would not have been too expensive,
wid1 an aU-in nominal cost of 1 1.87 percent. The reason for this low
cost is that, even though Australia had high interest rates over the
period, the Australian dollar slid from a U.S. dollar value of 1.14 to

0.75 from 1978 to 1995. This depreciation more than offset interest
rate differentials and created a relatively low total borrowing cost.
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Table 4 . 1 . Cost and Risk: Major Bond Markets in Australian Dollars

(Annual returns in percent, 1978-95)
Australian
Dollar

Unhedged bonds
Cost
Risk
Hedged bonds

Cost

Risk
Currencies (long)
Cost
Risk

1 1 .87
8.98

u.s.

Deutsche
Mark

Japanese
Yen

Pound
Sterling

Swiss
Franc

13.28
13.85

13.11
16.48

16.16
17.59

14.13
17.63

1 1.42
!6.33

13.26
9.92

12.46
5 74

14.29
6.60

12.48
982

1 1.54
4.50

0.02
9.64

0.65
14.40

1.87
14.45

1.65
13.33

-{).12
15.46

Dollar

Source: Salomon Brothers World Bond Indices.

In terms of risk, the month-to-month volatility of Australian dollar
bonds was about 9 percent. Foreign currency-denominated bonds,
however, exhibited much greater risk, with volatility varying from

13.85 percent (for U.S. dollar bonds) to 17.63 percent (for British
pound bonds). Perhaps this explains why some countries prefer not ro
issue foreign currency-denominated bonds, as they appear more risky.

Separating the Currency and Bond Market Decisions
Positions in foreign bonds involve the same exposure to both the
foreign bond marker and to the foreign currency. But there is no
need to do so. There is no reason to assume that the same position
will create the lowest borrowing cost. Long-term yields in one cur
rency, for example, could be viewed as relatively low but the cur
rency itself could be expected to appreciate over the sho1t term.
One strategy to take advantage of these views would be to borrow
Long term in this market while buying a short-term forward cover.
In other words, this is a short position in a currency-hedged bond.
More generally, the two components can be separated through the
use of derivative contracts such as forwards, futures, or swaps.6
6lf the instrument is a long-term currency swap that exactly matches the cash
flows of the foreign currency bond, the bond effectively becomes a domestic
currency bond, and there is no residual exposure to foreign interest rates. Such
currency swaps do not represent views on foreign interest rates or currencies,
but rather take advamage of market conditions to lower capital costs. In the case
of short-term swaps, which are effectively forward conrracts, we know from
covered interest rate parity that differences in capial
t costs should be small.
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The cost of a hedged bond is composed of that on an unhedged
bond plus the payoff on a long fotward contract. Defining the ini
tial forward rate as F0, the return can be defined as:
(2)
As the amount hedged is the same as the exposure to the foreign
market, this can be called "unitary hedging." The second set of rows
in Table 4.1 displays the cost and risk of currency-hedged bonds.
These represent the pure "bond" component of foreign bonds.
WhiJe differences in returns are relatively small, the risk of foreign
currency bonds is dramatically decreased. For Swiss franc bonds, for
instance, d1e volatility drops from 16.33 percent to onJy 4.50 per
cem. This remaining volatility is that of the Swiss bond market,
which in fact turns out to be much more stable than the Australian
bond market. Thus, if the goal is to provide a stable long-term
source of capital, the local bond market may not be the best choice.
More generally, however, there is no reason to believe that unitary
hedging is optimal, especially in the context of a large portfolio.
Table 4.1 also shows that most of the risk of foreign bonds is ac
rually due to movements in exchange rates. The third set of numbers
in the table displays the volatility of remrns on forward contracts,
which represent short-term movements in exchange rates. The table
shows thal this risk is quite substantial. For the Swiss franc, for in
stance, the A$/SwF exchange rate has a volatility of 15.46 percent,
which is nearly as large as that of the Swiss bond itself.
One of the basic tenets of portfolio theory is that a diversified
portfolio will generally have lower risk than individual assets, pro
vided correlations are less than unity. Correlations are presented in
Table 4.2. The table shows correlations of hedged bonds with other
hedged bonds and with currencies, as well as correlations between
currencies. Correlations between hedged bonds are generally low.
The lowest number is 0.13, between Australia and Switzerland. The
highest is 0.59, between Germany and Switzerland. As a result, we
would expect that portfolio risk could be substantially reduced by
spreading risk among many hedged bond markets.
Table 4.2 also shows correlations between hedged bonds and cur
rencies, and within currencies. The former correlations help to de
termine the risk of unhedged bonds. Define V(Ru) as the variance
of an unhedged bond. Going back to the hedged return plus cur
rency return decomposition in (2), this variance is also:
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V(J?b)

+

V(.RS)

+

(3)

2Cov(J?b,.RS).

For instance, Table 4.2 shows that the correlation between Swiss
franc hedged returns and the Swiss currency is 0.05. The compo
nents of unhedged Swiss franc returns are shown in Table 4.3.
The variance components translate into a total risk of unhedged
bonds of 16.3 percent, precisely the number in Table 4.1. These cor
relations are smaU, but slightly positive, implying that, for instance,
an appreciation in the Swiss franc is associated with decreasing
Swiss franc interest rates. This positive correlation magnifies the risk
from foreign currency borrowing. Thus, unit hedges may not be
optimal.
Table 4.2. Correlation Coefficient
Correlations of hedged bonds with:
Australian
Dollar
Hedged bonds
AusLralian dollar
U.S. dollar
Deutsche mark
japanese yen
Pound sterling
Swiss franc
Currencies
U.S. dollar
Deutsche mark
japanese yen
Pound sterling
Swiss franc

Deutsche
Mark

japanese
Yen

Pound
Sterling

Swiss
Franc

1.00
0.32
0.21
0.15
0.15
0.13

1.00
0.51
0.39
0.41
0.34

1.00
0.55
0.46
0.59

1.00
0.39
0.42

1.00
0.41

1.00

-0.24
-0.13
-0.11
-0.11
-0.08

0.00
0.19
0.15
0.15
0.21

-0.06
0.18
0.13
0.09
0.19

-0.04
0.21
0.29
0.14
0.20

-0.02
0.00
0.10
0.14
0.00

-0.03
0.06
0.10
0.01
0.05

1.00
0.51
0.48
0.78
0.46

1.00
0.71
0.61
0.93

1.00
1.00
0.72

0.75

1.00

1.00
0.54
0.46
0.48
0.50

1.00
0.69
0.63
0.91

1.00
0.55
0.70

1.00
0.60

1.00

Correlations of currencies
with:
Currencies
U.S. dollar
Deutsche mark
Japanese yen
Pound sterling
Swiss franc

U.S.
Dollar

0.47

Correlations of unhedged
bonds with:
Unhedged bonds
Australian dollar
U.S. dollar
Deutsche mark
japanese yen
Pound sterling
Swiss franc

1.00
0.06
-0.04
-0.04
0.00
-0.04
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Table 4.3. Components of Unhedged Swiss Franc Returns
Variance Componc:ntS

Risk of hedged Swiss franc bonds
R
isk of Ausualian dollar/Swiss franc

Correlation
Total

4.50
15.46
0.05

20.3
239.0
7.0
.266.3

Optimal Portfolios
More generally, the currency position should take into account all
interactions between currencies and interest rates. All of this infor
mation about costs, risk, and correlations can be translated into
portfolio positions using modern portfolio theory. Figure 4.1 pre
sents the traditional "efficient set," which plots the locus of portfo
lios that minimize risk for given cost levels. In the usual application
of mean-variance analysis, the goal is to move up and to the left,
which implies selecting a point on the upward-sloping portion of
the curve. For borrowers, the goal is to minimize a function of the
portfolio cost and risk, which implies selecting a point on the lower
part of the efficient set.
From Table 4.1, we know that the bond market with the lowest
cost is Switzerland. Therefore, the efficient set starts at the bottom
with the Swiss market. As the Australian market had similar cost, but
lower risk, the efficient set is relatively flat on its bottom parr, which
means that there s
i little room for cost reduction relative to borrow
ing in Australian dollars. The exact allocation depends on the risk
aversion. For simplicity, assume that the function to be minimized in
volves the expected return E(R) and the variance V(R) as in:
EU = E(R)

+

g V(R).

(4)

The borrower trade-off between low cost and low risk is ex
pressed by the parameter g, which we assumed arbitrarily to be 3.7
The top pan of Table 4.4 shows the optimal allocation with un
hedged bonds only. The total cost amounts to 1 1 .74, a gain of 13
basis points relative to borrowing in Australia only, with a risk level
7This number was selected from the typical risk aversion of equity investos.
r

U.S. stocks have returned about 8 percent a year with a risk of 16 percent. This
implies a risk aversion of about 0.08/(0. 16•0.16)=3.
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Figure 4 . 1 . Optimal Portfolio Choice: Unhedged Bonds
Cost

(l'f!rce11t peryear)

17 .Australian dollar perspective: 1978-95
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Source: Author's calculations.

Table 4.4. Optimal Allocations
Australian
Dollar
Cost: 1 1 . 74
Risk: 7.74
Net position
Bonds
Currendes
Cost: 11.57
Risk:
4.27
Net position
Bonds
Currendes

u.s.
Dollar

Deutsche Japanese
Mark
Yen

Pound
Sterling

Swiss
Franc

Optimal allocations: unhedged bonds only

73.2%
73.2%

0%
0%

0%
0%

0%
0%

26.8%
26.8%

0%
0%

90.0%
0.2%

Optimal allocations: bonds and currencies

10.0%
99.8%

0%
0%

0%
O"Al

O"Al
0%
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of 7.74, which is a gain of 125 basis points.s The position has per
force the same allocation on bonds and currencies, with 73.2 per
cent on the Australian dollar and 26.8 percent on the Swiss franc.
Next, Figure 4.2 presents the efficient frontier with unhedged and
hedged bonds. This is equivalent to considering a menu of assets
consisting of bonds and currencies, with only positive positions on
bonds and limits on currency positions. The new line moves sharply
to the left relative to that in Figure 4.1. The optimal portfolio is de
tailed in the bottom part of Table 4.4. Relative to the first allocation,
costs are further reduced from 11.74 percent to 11.57 percent, and
risk is sharply lower, from 7.74 percent to 4.27 percent. The optimal
allocation between bonds and currencies is now decoupled, with 10
percent in Australian dollar bonds, 90 percent in Swiss franc bonds,
but essentially 100 percent in Australian dollars. For the risk aver
sion we selected, the portfolio achieves diversification across bond
markets without incurring foreign currency risk.9

Generalization
This example was presented for the purpose of demonstrating the
usefulness of the mean-variance framework. More generally, the op
timization can be based on the Treasurer's exchange rate and inter
est rate forecasts. If necessary, constraints can be added. A major
advantage of this framework is that it generates portfolio allocations
that are consistent with the objective function, market projections,
risk, and correlations.
This approach is also consistent with recent developments in risk
management based on the concept of value-at-risk (VAR). VAR ad
dresses the question, "What is the worst possible Joss over a
monthly horizon at the 95 percent level of confidence?" Computing
the portfolio VAR is useful for a number of purposes, including ef
fectively communicating the downside risk of the portfolio to a non
technical audience, understanding the components of portfolio risk,
and establishing a systematic procedure to control risk and plan for

8Because

this is an ex post optimization, Lhe efficient set musL dominate any

single investment. Therefore, there may be a bias resulting from optimization,
which has been noted by Michaud (1989).
9Similar results are obtained when considering only the more recent 1986-95
period.
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Figure 4.2. Optimal Portfolio Choice: Bonds and Hedges
Cost (Percentperyear)
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worst-case scenarios. With the assumption of jointly normal distri
butions underlying the mean-variance approach, VAR is simply re
laled to the overall portfolio standard deviation.
The framework presented here can be easily generalized. For in
stance, our analysis is based on monthly data. If the reporting in
terval, over which tl1e portfolio is marked to market, is different, this
can be adjusted easily. Also, we only considered prices in the do
mestic currency, in nominal Australian dollars. If the goal is macro
economic hedging, the numeraire can be adjusted easily. For in
stance, assume that the Treasurer wishes to stabilize the volatility of
the p01tfolio value relative to that of output fluctuations. As ex
plained earlier, hedging is beneficial if states of the world where tile
economy grows strongly are associated witl1 situations where bor
rowing costs are higher, because these are precisely tile situations
where the country can afford greater costs. Conversely, when out
pur is low, the goal is to have lower debt costs. The exercise can
tllen be repeated by measuring costs relative to the desired index.
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Table 4.5. Cost and Risk of Various Strategies
(Annual returns in Australian dollars, 1978-95)
AUStr"Jibn
Dollar

Unhedged

Cost
Risk

11.87
8.98

Hedged

Cost
Risk

Active hedging
Cost
Risk

Gain of active
versus unhedged

Deu�>ehe J>p:�ncsc:

Fren<h
Franc

Yen

Sterling

Pound

s�·\5.,';
Frnnc

13.11
16.48

16.16
17.59

14.13
17.63

11.42
16.33

13.68 14.14
15.72 15.28

12.76
10.86

12.46
5.74

14.29
6.60

12.48
9.82

1 1 .54
4.50

12.69 11.66
5.55 6.26

12.01
13.88

10.73
14.31

12.37
13.60

15.54
17.03

14.37
17.42

12.13
13.68

13.08 13.09
11.28 14.22

1.27

2.19

0.74

0.62

-0.24

-0.71

u.s

canadi>n

13.28
13.85

12.92
15.18

13.26
9.92

Dollar

Dollar

Marl<

Ncth

G u ilder

0.60

LOS

Finally, tllis framework can be adjusted to m
i plement market
views. By now, there is an abundant literature on "anomalies" in the
foreign exchange markets. 1o One notable anomaly is the failure of
"uncovered interest parity," which states that the advantage of cur
rencies with low nominal interest rates should be fully offset by cur
rency appreciation. Table 4.5 presents a simple implementation of
tl1is result. Every month, a decision is made whether or not to hedge
in the foreign bond market. If the forward premium is negative, im
plying that the foreign short-term interest rate is higher than the do
mestic rate, the decision is to hedge, or buy t11e foreign currency.
Table 4.5 shows the resulting cost from borrowing on an unhedged
basis, on a hedged basis, and using active hedging. The last line
shows that the gain from active hedging relative to an unhedged po
sition can be substantial, on the order of 1 percent a year.
Of course, tl1is strategy is not without risk. As explained before,
it s
i subject to devaluation risk (although all of these are positions
relative to a floating dollar). Model risk is also an issue, which is
why it would be useful to repeat tl1is exercise using simulations
based on prior information only.

lOSee, for instance, Froot and Thaler (1990). There is abundant academic lit
erarure on the topic that has anempted, so far without success, to explain the
anomaly in terms of a rational risk premium.
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Similar strategies can be used for the active management of global
bond portfolios. Ilmanen (1996), for instance, shows that interna
tional bond returns can be forecasted using a number of variables,
including business cycle indicators, real bond yields, and term
spreads. He also simulates a dynamic trading strategy that appears
to add substantial value. In practical terms, a borrower can use this
information to identify periods of time when yields in one particu
lar country are abnormally low.
More generally, we realize that active strategies, both for curren
cies and bond markets, must be approached with caution. Our ad
vice would be to diversify not only across market risks, but also
across active strategies. Diversification should therefore be viewed
in a wider context than the traditional mean-variance framework.

Conclusions
This paper has provided a survey of approaches to sovereign debt
management. We argued that modern portfolio theory, which is tra
ditionally applied from the viewpoint of maximizing returns to in
vestors, can equally se1ve to minimize costs to borrowers wl1ile not
assuming undue risks. A major advantage of this approach is that it
provides a consistent framework for dealing with the objective func
tion, projected returns, risks, correlations, and user-specified con
straints. Active views can be explicitly taken into account.
This approach, however, presents some disadvantages. First, this
is a one-period model that does not deal well with traditional asset
and liability management issues, such as covering a known stream
of cash outflows. The one-period model is also myopic in that it ig
nores long-term issues such as mean-reversion in exchange rates as
well as the possibility that today's actions may be corrected by fu
ture actions. Finally, the mean-variance optimization model makes
full use of model parameters. The question must be asked whether
the parameters used in the optimization process are stable enough
to serve as a basis for sovereign liability management. With these
limitations in mind, we should recognize that modern portfolio the
ory, which is now increasingly applied to the investment process of
global investors, can be equally useful for the management of sov
ereign debt.
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Gregory Makoff
"

poreign Currency liabilities in Debt Management" addresses

two main issues. First, how much foreign currency debt a
country should have (if any). And second, if a country has foreign
currency debt, what its composition should be. The first part dis
cusses the selection of the currency composition of foreign currency
debt from the point of view of countries that have foreign currency
debt by necessity. The second part jointly addresses the issues of
how much foreign currency debt a country should have and what
its composition should be from the point of view of developed
countries that have sufficient local markets to fund government lia
bilities, but that have the option to borrow in foreign currencies.
The third part of the paper applies modern portfolio theory to dis
cuss the selection of an optimal amount and denomination of for
eign currency debt for a developed country, Australia.

Comments on First Part
The first part of the paper takes a largely macroeconomic approach.
The authors suggest that the currency composition of debt can hedge
the volatility of a country's terms of trade or debt-service ratio.
This approach importantly offers a clear procedure for relating
balance of payments and financial market data to the selection of
the foreign currency composition of a country's debt: "The currency
composition of tl1e external liabilities depends on the covariances
among exchange rates and the covariances between exchange rates
and net foreign exchange receipts."
However, as emphasized in the paper, "the practical limitations of
this approach result from the fact that the relationship between ex
change rates (or borrowing costs) and terms of trade changes are
for many countries weak or unstable."
The authors' concern can be rephrased as the following question:
Can a borrower perform a regression analysis of historical trade
flows and borrowing costs and mathematically define an effective
terms of trade hedge?
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The technical difficulties are:
• Data may not provide statistically significant measurements of
key parameters.
• Data may indicate parameters that are unstable-which change
dramatically period by period.
• Finally, world economic relations are continuously changing,
so historical terms of trade data may not accurately indicate fu
ture terms of trade relations.
Some observers also question whether a terms of trade hedge is
an appropriate objective for a sovereign. These observers point out
that a government should focus on hedging its own cash flows and
allow private sector entities to take or hedge foreign exchange risks
according to their own objectives. Some observers additionally
question whether a sovereign could effectively implement a terms
of trade hedge. To the extent the private sector of a country actively
hedges exchange rate risks in transactions that are not publicly dis
closed, the government may create risk by trying to hedge trade
related currency exposures, which have already been hedged.
I would draw as a general lesson of this section that, regardless
of the actual use of macroeconomic figures in the determination of
a liability portfolio structure, it is essential that a country's portfolio
analysts have a clear understanding of balance of payments issues
and how they directly or indirectly relate to government finances.

Comments on Second and Third Parts
The authors point out four rationales that countries may use to
justify foreign currency borrowings:
• Access to a wider range of debt instruments and maturities.
• Macroeconomic hedging or budgetary hedging.
• Providing a policy signal that authorities will not attempt to re
duce the value of domestic debt through inflation.
• Reducing borrowing costs and risks.
The authors suggest that the last point is the most relevant and
important consideration for most developed countries. The authors
further suggest that the mean-variance approach is an important an
alytical method by which borrowers can simultaneously calculate
the amount of foreign debt a borrower should have and its currency
composition.
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The mean-variance approach suggests a portfolio structuring
process that "uses as inputs the cost of borrowing in various fman
cial markets and the covariances between the various interest rates,
exchange rates, and the whole debt portfolio." The analysis then
seeks to use these inputs to calculate an "efficiem set" or "efficient
frontier" representing the locus of portfolios that minimize risk for a
given cost level. As the authors show, a specific objective function
including both cost and risk terms can be defined, which accounts
for the relative risk aversion of the borrower.
The authors show that such analysis can be performed using ei
ther historical data or the liability manager's interest rate and foreign
exchange rate forecasts. It is emphasized that constraints can be
added and that it can be generalized to include macroeconomic
hedging. As this method is well known, r limit my remaining com
ments to two major concerns I have about the appropriate applica
tion of this technology.

First

Concern

In most cases, I doubt the value of mean-variance analysis to sov
ereign portfoLio managers in deciding the amount of external as op
posed to domestic currency debt. My concern relates to the fact that
domestic currency debt is distinguished from borrowings in exter
nal currencies by a government's ability to print its own currency
and a government's authority to tax in its own currency. This qual
itative difference between domestic currency liabilities and foreign
currency liabilities challenges the vaLidity of a portfolio optimization
method that u·eats them on an equal footing.
From a risk management perspective, I emphasize that the deci
sion ro have external debt (and the amount of external debt) is a
fundamental policy decision that should be determined by a thor
ough analysis of worst-case outcomes and risk tolerances, as well as
the possible impact of international borrowings on the value of the
country's currency and domestic interest rates.

Second Concern
I have a more limited concern that there are a reasonable num
ber of situations in which a borrower will want to avoid the mean117
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variance approach as a method of determining the currency com
position of external debt. As an example, consider the selection of
the cLmency composition of a portfolio consisting of deutsche
marks, French francs, Dutch guilders, and Belgian francs, and pos
sibly Spanish pesetas and Portuguese escudos. The process of EMU
makes it likely that these currencies will be unified in the next few
years as the euro. I would be concerned about the following issue:
A risk analysis or portfolio optinllzation using the risk/return para
meters of the past five years is likely to be inappropriate for esti
mating the risks and relative costs going forward. One could try to
handle crus situation within the confines of the suggested mathe
matical model by adjusting correlation coefficients and volatilities
using projected values, but as there are rustlnct scenarios for EMU
from success to meltdown, it might end up that this technology is
more cumbersome than useful in defining key portfolio parameters.

I offer these criticisms of the application of portfolio theory to
debt portfolio structuring without meaning to suggest that the prin
ciple of portfolio ruversification be ignored. A portfolio should in all
cases have a well-diversified set of market risks. A sovereign should
avoid making a big bet on the appreciation or depreciation of a spe
cific currency, or on the rise or fall of rates in a specific marker. The
results of portfolio theory are sensitive to inputs, typically historical
or projected risk/return parameters--which leads to the important
result that a large speculative position could be justified by apply
ing apparently view-neutral calculations. Conclusions based on
portfolio the01y should be tested under a wide range of assump
tions, and significant portfolio constraints should be imposed both
to guarantee a sufficient level of diversification and to enforce con
sistency with other portfolio objectives.
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Sovereign Liability Management:
An Irish Perspective

Paul Sullivan

Tmanagement, we start with a brief outline of the history and

o set in context the discussion of Ireland's approach to debt

main features of Ireland's national debt. Against that background,
we will go on to discuss the main elements of debt management in
Ireland, outlining both the institutional approach and the main pol
icy and constraint issues that impact Ireland's debt management.

Context
First, to put the discussion in context, I will outline briefly tl1e
main features of the Irish national debt. As can be seen in Figure 5.1,
the debt amounted to about IR£.29,912 million at the end of 1996,
then equivalent to about US$44,569 million. Having risen sharply
during the first pan of the 1980s, with foreign currency-denominated
debt accounting for a disproportionate share of the growth, the debt
has grown relatively litrle in recent years and actually declined
slightly between the end of 1995 and the end of 1996.
Reflecting both this lower growth and the strong real growth of
the Irish economy in recent years, the ratio of debt to GDP has de
clined substantially since 1990 (see Figure 5.2).
In comparative international terms, Ireland's indebtedness is now
in line with the EU average; this reflects both tl1e substantial decline
in Ireland's debt-to-GDP ratio, but also the fact that the EU average
itself has increased from about 60 percent to about 70 percent over
the past few years. See Figures 5.3 and 5.4.
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Figure 5.1. Irish National Debt
(In billions ofIrlsb pounds)
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The cost of servicing the debt is shown in Figures 5.5 and 5.6,
both in absolute terms and, perhaps more meaningfully, as a per
centage of government current expenditure.
Figure 5.6 clearly shows the decline in the drain on national re
sources caused by the debt in recent years.
Finally, Figures 5.7 and 5.8 show the composition of the debt in
terms of the main constituent elements and the currency
breakdown.
Figure 5.7 shows the recent substantial improvement in Irish pub
lic finances. However, it also shows the much less favorable devel
opments of the earlier 1980s, when with high annual budgetary
deficits, the debt was growing at a rapid rate, both in absolute and
in relative terms. The rapid growth in the foreign currency portion
of debt in that earlier period gave rise to a particular increase in the
market risk of the debt.
It was in this context that the Irish government decided to con
sider alternative institutional approaches to the management of the
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Figure 5.2. Irish Debt-to-GOP Ratio
(In percent)
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Note: The debt/GOP series on a Maastricht basis only goes back as far as 1990.

debt, which ultimately led lO the establishment of the National Trea
sury Management Agency, as well as to implement significant
changes in fiscal policy.
Debt Management in Ireland
It was against this background of a rapidly growing and more
complex debt that the National Treasury Management Agency was
established in December 1990. Staff for the new agency were re
cruited from financial institutions both in Ireland and abroad as well
as from the Department of Finance. The Chief Executive of the
agency reports directly to the Minister for Finance and is the Ac
counting Officer, responsible to the Dail (Parliament).
The agency's principal functions are to fund maturing national
debt and to fund the annual Exchequer Borrowing Requirement, in
such a way as to protect both short-term and longer-term liquidity,
contain the level and volatility of annual fiscal debt-service costs,
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Figure 5.3. General Government Debt-to-GDP Ratios
of EU Member States, 1996
(In percent)

Source: European Commission.

contain the Exchequer's exposure to risk, and outperform a bench
mark or shadow portfolio.
Liquidity
A key requirement of the agency is to ensure that future funding
needs, arising from refinancing maturing debt as well as new Ex
chequer borrowing, can always readily be met. Ultimately, the pro
tection of liquidity is the agency's most critical task. By consciously
limiting the amount of debt maturing in any particular period as
well as the cumulative level of maturities in the next several years,
the agency seeks to contain the exposure to liquidity risk that might
result from a shock to the financial markets, either domestic or for
eign, arising from events having their origins related to or unrelated
to events in Ireland.
Where, for particular reasons, there may be a concentration of
maturities in a particular period, the agency will over time generally
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Figure 5.4. Ireland's Debt Relative to EU Average
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look to refinance a portion of such debt to spread more evenly the
pattern of maturities.
The ma[Urity profile as of end 1996 is shown in Figure 5.9.
Liquidity risk relates ro short-term liquidity as well as ro the
longer-term risk outlined above. The intrayear short-term liquidity
risk is monitored and managed on an ongoing basis through a reg
ular tracking process taking account of specific debt maturity dates
and the expected seasonal profile of the Exchequer Borrowing Re
quirement. Detailed funding plans and related liquidity balances are
prepared, reviewed, and updated regularly. In addition, short-term
deposits as well as shon-term paper issuance facilities, in both Irish
pounds and foreign currency, are available to facilitate cash
management.

Debt-Service Volatility
Notwithstanding the recent downward trend, debt-service costs
still represent a significant call on Exchequer resources. As a result,
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Figure 5.5. Debt-Service Costs
(In billions oflrfsiJ pmmtls)
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containing the level and st..tbility of such cost..'> is an important pol
icy objectin!. Tnc\'itahly, there is a trade-off between potential
volatility of annual debt-senice cost on the one hand. and volatility
of the net pre'ient value (;\P\') of the debt on the other hand. As
the proportion of fixed rate and longer-duration debt is incrcac;ed,
the greater b debt-M.!rvice stability over time; however. NPV volatil
ity will increase.
There is no unique solution to tllis dilemma, and it is an area
where the solution in practice may reflect the relative significance
of the debt and the related debt-service costs to the Exchequer's fi
nancial position. In the case of Ireland, taking account of both the
level of cJebH;ervicc co�ts as well as the decline that has taken place
in irish and intl:!rnational interest rates and bond yields over the past
few years. there is a bias toward increased reliance on fixed rate
debt, and some 64 percent of the debt was denominated in fixed
nne liabilities at the end of 1996. The breakdown of the debt be
rween fixed and floating is shown in Figure 5.10.
The duration of the portfolio is shown in Table 5.1.
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Figure 5.6. Interest Bill as Percent of Total Government
Current Expenditure
(!t1 percer�t)
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Note: The 1995 and 1996 figures exclude lhe extra nonbudgclcd IR£.75 million and I.R£.100
million payments 10 the National Sa,'ings Interest Reserve.

Table 5 . 1 . Portfolio

(Years)

Domestic
Foreign
Total

•STP

•

Duration
lncluc.ling STP•

Excluding STP•

3.99
2.24
3.36

4.14

2.32
3.50

Shoo-term paper.

In managing the interest rate profile of the debt, the agency
makes use of the derivative markets, particularly for the foreign cur
rency portion of the debt, to achieve the desired fixed/floating mix
while at the same time targeting the desired final maturity structure
to achieve its liquidity objectives.

Given Hqu idjty considerations and the long-term nature of the
is to be expected that of the floating rate debt out

portfolio, it

standing, most is of medium as opposed to short final maturity, with
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Figure 5. 7. Composition of National Debt at the End of 1996
(Tn percent)
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interest rate swaps being used to transform the interest rate profile
of longer-dated, fixed rate liabilities as necessary. While the agency
has, to date, primarily used interest rate swaps to df<::ct Je�ired in
terest rate transformations, it is currently also introducing the use of
bond futures contracts for this purpose.

Risk Exposure
The nature of the agency's debt management activities makes the
management of risk a central and critical element of the agency's
business. In addition tO liquidity and debt-service risk considered
above, the principal categories of risk arising from the agency's ac
tivities are:
• market risk;
• counterparty credit risk; and
• operational risk.
In aU of these categories, the agency has put in place limits and
control procedures to monitor and manage the risks involved.
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Figure 5.8. Currency Composition
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Market Risk

Market risk is the risk of a rise in debt-service costs and in the
total market value of the debt owing to changes in interest rates or
exchange rates. In conducting its debt management activities, the
agency has to have regard both to medium- and short-term objec
tives, given its task of controlling not only near-term fiscal debt-ser
vice costs but also the present value of all future payments of prin
cipal and interest arising from the debt.
Liabilities in currencies that are within or closely related to the Eu
ropean exchange rate mechanism (ERM) normally carry less ex
change rate risk than other currencies and, appropriately, account
for the major portion of the foreign currency portfolio. However, ex
change rate fluctuations within the permitted ranges of the ERM can
give rise to material short-term fluctuations in the value of the for
eign currency debt. Non-ERM currencies are also important in the
portfolio and can be expected to remain so for reasons of current
or expected cost, marker presence, economic linkage, and portfolio
diversification.
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Figure 5.9. Maturity Profile
(In billions ofIrish pounds)
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Borrowings in Irish pounds also cany market risk. Irish pound
fixed interest rate borrowings are subject to a market valuation risk
in the event of a decline in interest rates. While carrying less mar
ket valuation risk than fixed rate debt, floating rate borrowings
carry a higher risk to the near-term fiscal cost of servicing the debt.
The balance between fixed and floating rate liabilities has, there
fore, to be managed for both the domestic and foreign currency
portfolios.
The exposure to interest rate and currency risk, both for debt ser
vice and for the market value of the portfolio, s
i controlled through
limiting the currency and interest rate concentration of the portfo
lio. The agency seeks to achieve the best trade-off between cost and
risk over time. As conditions in financial markets change, the ap
propriate interest rate and currency profile of the portfolio is
reassessed.
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Figure 5.1 0. Fixed/Floating Interest Breakdown of Debt
(In billions ofIrisb pounds)
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Counterparty Credit Risk

Derivatives, deposits, and foreign exchange transactions represent
the principal product categories that give rise to counterpany risk
exposures. Procedures are in place that provide for the approval of
risk limits for all counterpanies. For beyond one-year exposures.
credit risk is normally restricted to AA-rated names or beuer. Expo
sures under these limits, calculated according to the nature of the
underlying credit risk, arc updated and reported daily to manage
ment. A review of all limits is undertaken periodically to take ac
count of changes in the credit standing of counterpanies or in eco
nomic and political events.
Operational Risk

Comprehensive controls have been escablished to ensure that op
erational risk s
i managed in a prudent manner. These controls in
clude the segregation of duties between dealing, processing, pay129
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ments, and reporting. Prior to dealing in any new product, a prod
uct description must be prepared and approved by management;
this product description identifies the product's inherent risks and
documents appropriate processing and reporting procedures.

Benchmark
In carrying out its debt management activities, taking account of
the liquidity, fiscal cost, and risk issues discussed above, the agency
also has to pay particular regard to its performance and risk relative
to the benchmark. The benchmark represents a shadow portfolio
against which the cost of the real portfolio is measured. This mea
surement takes account not just of the payments actually made in
the year in question but also the mark-to-market value, in Irish
pound terms, of all future principal and interest paymem liabilities
that are undertaken by each portfolio. As such, the benchmark
seeks to measure the full economic cost of all portfolio decisions
rather than just their cash cost over a single year.
In using a benchmark, particularly if used for performance mea
surement purposes in addition to being used as a guide to portfo
lio management decisions, it is important to ensure that there is con
sistency between the rules governing the activity of the benchmark
portfolio and the policy constraints and objectives that impact on
the managemem of the acn1al portfolio. Given the importance of the
annual debt-service budget, it is critical that the debt-service cost of
the benchmark portfolio be consistent with the annual debt-service
budget within which the agency must operate.
In the National Treasury Management Agency's case, the bench
mark embodies a strategic target portfolio, which is reviewed annu
ally and which represents a diversified and low-risk portfolio,
aligned with the changing economic linkages of the Irish economy
and the currency. Similarly, reflecting both the bias in favor of
greater debt-service stability discussed above, as well as the view
that the downward trend in global interest rates had already reached
a relatively advanced stage, the benchmark incorporates a strategic
bias toward a lengthening of its interest rate profile. The benchmark
is, therefore, designed to be normative and to represent an inher
ently appropriate target portfolio profile. The benchmark should,
therefore, in normal circumstances, serve as a strategic guide to the
portfolio decision-making process.
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For this reason, it is important to keep the benchmark portfolio
profile under review as circumstances change. As the benchmark is
designed to represent appropriate strategic direction, it is not ad
justed in line with "normal'' changes in market conditions, such as
fluctuations in yields or exchange rates. It is, however, reviewed
from time to time to reflect more fundamental changes in the con
text in which debt management is being carried out. Consequently,
there is no fixed frequency for changing the benchmark. Toward the
end of last year, a major review was undertaken, taking account of
the planned introduction of EMU in 1999. A number of different

EMU scenarios were considered, with the objective being to find
portfolios that had cost and risk characteristics that were robust
across a range of scenarios. The approach used in Ireland, there
fore, is not one of looking for an "optimal" po1tfoUo in a particular
scenario, as such an approach can be dependent on scenarios and
assumptions. Rather, by looking for a satisfactory combination of
cost and risk across a range of scenarios, the analysis looks to es
tablish a robustness in the benchmark, which we believe is impor
tant given its role as representing strategic policy direction.
In the above analysis to determine the appropriate currency and
duration profile of the benchmark, it is necessary to define both
"cost" and "risk." In the case of the Irish benchmark, cost, on the
one hand, is measured in terms of net present value cost in Irish
pound terms over a medium-term time horizon rather than in con
ventional government accounting terms. Risk, on the other hand, is
measured in terms of ensuring a high probability that annual debt
service costs will not exceed budget, with an adjustment to take ac
count of the impact of foreign exchange movements on the value
of the debt.
The benchmark also takes on board the many reductions in the
cost of debt achieved by the agency through its restructuring of the
domestic marker and its domestic and foreign portfolio switching and
refinancing activities over the past five years. Because of this and the
many efficiencies already implemented over the past few years, it
will, however, be increasingly difficult to outperform the benchmark
in the future. Finally, it should be clearly understood that any bench
mark remains an artifice that must reflect specific expectations as to
the future market and strategic environment. Should the actual envi
ronment be materially different from what was expected, closely fol
lowing any benchmark could result in suboptimal decisions.
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Operationally, the benchmark portfolio is computerized and the
performance and market risk of the actual portfolio relative to the
benchmark is networked daily to the desktop personal computers
of portfolio managers and to senior management
In addition to measuring NPV sensitivities to movements in mar
ket rates, there is a separate risk analysis tool, used by the agency
in managing its exposures to movements in interest rates and ex
change rates-a personal computer model that captures the sensi
tivity of fiscal debt-service costs in any particular period to any se
lected movement in particular interest rates or exchange rates. As a
result, the agency can analyze the potential impact on interest costs
of a number of scenarios and take action, as appropriate, to reduce
the level of exposure in a particular period.

Foreign Currency Debt
Foreign currency liabilities accounted for about 28 percent of the
debt at the end of 1996. This compares with 35 percent at the end
of 1990, and 38 percent at the end of 1992. The reduction in the
proportion of foreign currency-denominated debt retlects the policy
of making net repayments of foreign debt in each of the past few
years to the extent of maturing foreign currency debt.
Within the foreign currency liability portfolio, and reflecting the
considerations outlined in the earlier discussion on risk and the
benchmark, the currency composition is well diversified. The se
lection of currency mix, as with the benchmark, in large part re
flects the considerations of risk, with the heaviest collective
weighting being in EU currencies. Within that grouping, there has
been a greater level of diversification and over the four-year pe
riod to the end of 1996, the proportion of debt denominated in
sterling and French francs was increased from less than 2 percent
to 42 percent. Over the same period, the proportion of debt in
deutsche marks, Dutch guilders, and Swiss francs fell from 69 per
cent to 27 percent. In managing the currency risk associated with
the foreign debt, the agency seeks to strike a balance, taking ac
count of linkages with the Irish pound, between the cost and risk
of different currencies.
Figure 5.11 shows the currency composition and interest rate mix
of the debt.
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Figure 5 . 1 1 . Foreign Debt Currency Composition at the End of 1996
(In billions oflrisb pomuts)
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To a considerable extent, the target currency profile is set inde
pendently of near-term maturities and borrowing opportunities, al
though these considerations do impact the pacing at which any de
sired currency profile is achieved

in order to contain both

transaction costs and credit exposure associated with derivatives. In
looking to generate liabiJities in a particular currency, the agency
will usually examine both direct and indirect ways of doing so and
frequently takes advantage of swaps or other arbitrage-driven struc
tures ro achieve botl1 currency and pricing targets.

Domestic Bond Market
A major focus of the agency continues to be on the further de
velopment of the liquidity and efficiency of the Irish pound bond
market. Toward this end, the agency has introduced a number of
measures in recent years including the establishment of benchmark
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issues and, more recently, the introduction of a primary dealer sys
tem. Benchmark bonds exist in, or close to, the 5 -, 10-, and 20-year
maturities with new benchmark bonds being introduced periodi
cally. During the course of 1995, two new benchmark bonds5-year and 10-year-were launched, while in 1996, a further new
5-year bond was introduced.
Market Making in Government Bonds
In December 1995, the agency introduced a formal primary dealer
system to replace the agency broker system for dealings in govern
ment bonds. The purpose was to bring the bond market strucntre
in Ireland more in line with competitor countries and to improve
liquidity, thereby reducing funding costs.
Each primary dealer dedicates between IR£5 million and IR£.8 mil
lion capital to market making in Irish government bonds on an on
going basis and is expected to contribute to the agency's gross fund
ing program broadly in line with its share of retail market turnover.
Primary dealers quote firm bid and offer prices in a specified list of
bonds within agreed size and spread parameters. Investors can be
confident in obtaining buy and sell prices on a continuous basis.
Investor Relations

With regard to bod1 Irish pound and foreign currency funding, the
agency plays an active role in developing and maintaining investor
relations. The agency, both independently and also together with

both Irish and foreign-based brokers and investment banks, has
held a number of investor marketing meetings in a wide range of
locations in Europe, Japan, and the United States. With approxi
mately 50 percent of the debt held by nonresidents, the agency rec
ognized the importance of maintaining active contact with all major
international investor groups. The agency also maintains close com
munications with all the major rating agencies to ensure they are
kept fully informed of all major developments in the Irish economy
and on Ireland's economic and debt management policy. The grow
ing importance of the Irish government bond market to global in
vestors is underlined by the inclusion of the bonds in major inter
national bond indices.
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Management of Risks in Foreign Currency
Funding and Debt Management

Bengt Radstam

Tmarkets by the Swedish National Debt Office, often referred to
he Kingdom of Sweden is represented in international capital

as the SNDO. The SNDO is a government authority reporting to the

Ministry of Finance. As a separate debt office outside the Ministry of
Finance and the central bank, the SNDO has a professional organi
zation devoted only to government debt-specific issues. Apart from
executing funding operations in both Swedish krona and foreign
currencies, the SNDO also actively manages the debt through the
use of derivatives markets.
Following the removal of a norm preventing borrowing in foreign
currencies in the autumn of 1992, the SNDO has been one of the
largest, if not the largest, borrower in the international market. Large
funding programs over recent years have increased the size of the
foreign currency debt portfolio from about $8 billion at its lowest
level prior to September 1992, to more than $60 billion today. Dur
ing this period, the SNDO has received yearly mandates from the
Ministry of Finance indicating the desired level of funding in foreign
currencies during the following year. In view of the rapidly declin
ing central government borrowing requirement and the healthy sur
plus in the balance of the current account, the government then
stipulated that there should be no net borrowing in foreign curren
cies during 1997. However, with foreign currency loans in excess of
$7 billion maturing during 1997, gross borrowing was still quite
sizable.
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The overriding objective of the SNDO's foreign currency opera
tions is to minimize the long-term cost of the foreign currency debt.
This should be accomplished within the risk limits established by
the board of the SNDO. The most important risks are market risk,
credit risk, and refinancing risk.

Market Risk
Structure of the Benchmark Portfolio
The board of the SNDO decides on a benchmark portfolio and on
the extent to which the actual debt portfolio may differ from the
benchmark portfolio. There are five essential requirements on the
benchmark portfolio:

(1) The benchmark p01tfolio should be reasonably diversified;

(2) It should not incorporate any expectations regarding the di
rection of currency or interest rate movements other than
those already discounted by the markets;

(3) The benchmark should be consistent with some clearly stated
objectives. It should not be changed unless the continuing ful
fillment of the objectives make such a change necessary, or
the objectives themselves were to be changed;

(4) In terms of an actual debt portfolio, it should be possible to
replicate or at least come close to the benchmark portfolio
without incurring prohibitively high transaction costs;

(5) It should be possible to distinguish between the cost savings
resulting from the active management of the debt and the cost
savings emanating from the activities on the funding side. In
other words, the SNDO's performance in relation to the
benchmark should not be sensitive to the margin below U.S.
dollar UBOR at which the debt has been raised.
By reflecting the prevailing currency regime in Sweden, the cur
rency composition of the benchmark is designed to minimize the
fluctuations in the currency component of the total cost of the for
eign debt. From the beginning of 1990, when the benchmark port
folio was established, until May 1991, the benchmark weightings
were identical to the weightings in the currency basket to which the
Swedish krona was then tied. During the period when the krona
was tied to the theoretical ECU, from May 1991 to November 1992,

136

©International Monetary Fund. Not for Redistribution

6 .,,.. MANAGEMENT OF RISKS AND DEBT MANAGEMENT

the weightings reflected the compos1t10n of the theoretical ECU.
When the krona started to float in November 1992, it was decided
that the U.S. dollar, with a weighting of 12 percent, and the yen,
with a weighting of 6 percent, should be included in the benchmark
portfolio, and that the remaining 82 percent should still be split ac
cording to the composition of the theoretical ECU.
The benchmark for the interest rate sensitivity of the foreign debt
has not been subject to any changes since its inception in 1990. The
underlying objective is to maximize the likelihood of an average
outcome in terms of the total cost of the debt by having half of the
debt at floating rates and the other half at fixed rates with maturi
ties of one, three, five, seven, and 10 years in equal proportions.
Such a split berween floating rate debt and fixed rate debt will pro
duce a modified duration of approxin1ately 2 percent. If market in
terest rates are low or high, the modified duration of the debt will
be somewhat higher or lower than 2 percent. The floating rate por
tion is then increased or decreased (such as from SO percent to 53
percent or from 50 percent to 47 percent). In this way, the bench
mark for the modified duration of the debt will always be 2 percent.
To aim at only an average outcome in terms of cost may sound a
little defensive. However, the chosen benchmark can be thought of
as an insurance policy or guarantee that there will always be a rea
sonable outcome, while the SNDO retains the opportUnity to out
perform the benchmark portfolio by using its mandate to manage
the debt actively.

Risk Limits
The purpose of active debt management is to achieve a lower cost
of debt, over the long term, than that of the benchmark portfolio.
The SNDO is, therefore, allowed to take currency and interest rate
positions in relation to the benchmark portfolio within risk limits
laid down by the board.
The risk limits stipulate that the proportion of the debt in any one
currency should be equal to the corresponding proportion in the
benchmark portfolio, with a deviation of 3 percentage points in ei
ther direction. With foreign currency debt in excess of $60 billion.
the actual exposure in an individual cmTency could thus differ from
the corresponding exposure in the benchmark porlfolio by the
equivalent of close to $2 billion.
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In the case of interest rate risk, the maximum permitted deviation
from the benchmark ponfolio's modified duralion of 2 percent is 0.5
percentage points. For example, if the SNDO were to decide to in
crease the modified duration of the debt from 2 percent to 2.5 per
cent, this would require selling $4.5 billion worth of 10-year inter
est rate futures, or entering into approximately 50 interest rate
swaps, each with a size of $100 million and with a maturity of 10
years, or a combination of futures and interest rate swaps in various
maturities and currencies. For any one currency, the interest rate
risk measured in Swedish krona may deviate from the correspond
ing interest rate risk in the benchmark portfolio by no more than 0.2
percent of the total debt.
The risk limits have been designed so as to give the SNDO ample
scope to outperform the benchmark portfolio without taking any
extreme currency or interest rate positions. Admittedly, the limits are
set up in a rather unsophisticated way with no consideration as to
correlations and volatilities. As the SNDO is in the process of up
grading its software, a changeover to a value-at-risk (VAR) based
method of handling market risk is now under consideration.

Result of Active Management of Foreign Currency Debt
Since the benchmark portfolio consists of a number of hypothet
ical transactions, it is possible to calculate the total cost of this port
folio in the same way as for the actual debt pOltfolio. By compar
ing the costs of the two ponfolios during a certain period, it is easy
to see whether the SNDO has gained or lost from taking positions
within the set risk limits.
During the last five years, the active management of the foreign
currency debt has resulted in savings of approximately SKrll bil
lion, or about 4 percent of the average level of debt during this pe
riod. The overwhelming part of those savings can be attributed to
interest rate positions in relation to the benchmark portfolio. Cur
rency positions have contributed less than 20 percent to the result.
To make it easier for the board to evaluate the results achieved
by the SNDO, an arrangement involving a limited number of exter
nal managers has been in place since the beginning of 1992. Each
external manager involved in this scheme has been given a mandate
to manage a small proportion of the foreign currency debt on the
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same principles and under the same rules as apply to the SNDO's
own management. The performance of each external manager is
constantly monitored and a manager who clearly underperforms
runs the risk of being replaced.
In Table 6.1, the performance of the SNDO is compared with that
of the external managers. As can be seen from the table, the aver
age monthly result during the last five years amounted to a saving
of 6!12 basis points for the SNDO and 1 Y2 basis points for the group
of external managers. However, with an average montl'lly result of
4 basis points, one manager had a much better result than the other
external managers. The most important factor behind the SNDO's
outperformance was its much more aggressive positioning in the
falling interest rate environment of 1993.
As shown in Table 6.1, the standard deviation of the montl'lly re
sults has been higher for the SNDO than for the external managers.
This may be due to the fact that the size of the SNDO's portfolio
makes it difficult to adjust the portfolio during periods of turbulence
on the international markets. Table 6.1 also shows the result in
terms of return for risk undertaken. On this measure-the so-called
Information ratio or Adjusted Sharpe ratio-the score for SNDO is
0.88 and that for the external managers is 0.36.
When assessing the performance of the SNDO in comparison
with the external managers, a number of considerations should be
taken into account. The SNDO has been managing the debt against
its custom-built benchmark since 1990, and it may take some time
for the external managers to get used to this particular benchmark.
The most important advantage relating to the arrangement involv
ing external managers, however, s
i probably that the SNDO has
been exposed to competition from high-ranking fund managers.

Table 6 . 1 .

SNDO's Portfolio Performance, january. 1992-December 1996

SNDO
Average monthly results in basis points
Highest monthly result in basis points
Lowest monthly result in basis points
Standard deviation in basis points
Months with positive results
Information ratio (based on annualized)

6.5

89

-62
26

68%
0.88

The Best
Performing
External
Manager

Average
Among the
External
Managers

4.1
61

1.6

--44
21

55%
0.69

53
-26
16
53%

0.36
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This competition is probably an important factor behind the good
results of the active management of the foreign currency debt.

Funding in Foreign Currencies
The SNDO tries to achieve cost efficiency by funding in markets
where there is a strong investor demand. By providing investors
with the investments they are looking for, rather than selling a prod
uct that suits only the SNDO's internal requirements. the SNDO
should achieve more cost-competitive funding.
The strategy in approaching different markets is one of relative
value. To determine what is competitive funding, the SNDO evalu
ates oppottunities in relation to the equivalent U.S. dollar LTBOR
cost of any funding structure. This approach requires the tlexibility
to be able to access all markets at aU times. This can be done be
cause of the separate liability management, which transforms the
exposure of the liability portfolio to fit the SNDO's internal require
ments. As shown in Figure 6.1, the currency composition of the out
standing debt before liability management is quite different from
that of the debt after liability management.
As can be seen in Table 6.2, this liability management involves a
large-scale use of derivative transactions.
There is also a fair amount of financial futures and options in the
portfolio. The SNDO's view on the advantages and disadvantages
with the different derivative instruments that are used in the man
agement of the market risk is summarized in the concluding
appendix.

Table 6.2. Outstanding Debt and Derivative Transactions, November 29,
1996
Market Value in Billions of U.S. Dollars

62.5

Loans
Swap assets
Swap liabilities
Foreign exchange forwards--assets
Foreign exchange-liabilities

73.4
73.8

26.0
26.0

140

©International Monetary Fund. Not for Redistribution

6 - MANAGEMENT OF RlSKS AND DEBT MANAGEMENT

Figure 6.1. Foreign Currency Debt Composition as of November 29, 1996
(In percent)
Before derivatives transactions

European curnmcy
tmfl
c�madfan dollar
(I)
(2)

After derivatives transactions

Italian Jim
(7)
BclgfatJfmnc
(7)
Noti.Htrlaruts
gufl�fer
(7)

Deutsche marll

(25)

Europea11 rorrnrcy
Other
unit
FCCctrmpone.rts
(6)

(5)

Source National sources.
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Credit Risk
The SNDO's large-scale use of derivative produces necessitates a
well-developed model for managing counterparty credit risk. The
main features of the model used by the SNDO are as follows.

Acceptable Counterparties
The main criterion for accepting a counterparty is credit rating
performed by well-known rating agencies. Information about credit
rating is collected from at least two rating agencies. Generally, long
term rating is applied for all transactions regardless of maturity.
However, if a counterparty, for transactions with maturities below
one year, does not have a long-term rating, the highest short-term
rating (P-1 I A-1 +) from at least two rating agencies is required. If
a counterparty only has a rating from one agency, the rating is re
duced by one step. If a counterparty has a spHt rating, the second
best rating appHes. Ratings below A3 / A- are never accepted. Since
credit risk increases by the maturity of a transaction, higher rating is
required the longer the maturity, as shown in Table 6.3.
As mentioned above, rating is the main criterion for accepting
counterparties. It is, however, not the sole criterion. In addition, an
individual assessment of each counterparty is undertaken, whereby
factors such as rating history, capital size, and legal construction
(mainly refers to entities within the same legal sphere) are taken
into account. These factors are part of the total evaluation of a
counterparty.

Table 6.3. Accepted Ratings by Maturity
<7 days

<1 mth

<1 yr

<5 yr

<10 yr

<15 yr

>15 yr

Aaa

X

X

X

X

X

X

X

Aal

X

X

X

X

X

X

Aa2

X

X

X

X

X

Aa3

X

X

X

X

AI

X

X

X

A2

X

X

X

A3

X

X

X
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Counterparty Credit Risk
In the SNDO credit risk model, coumerparry credit risk is defined
as follows:
counterparty risk

=

risk of default

•

(actual exposure + pQ[ential

exposure)
Figures for risk default are retrieved from statistics on cumulative
default rates from rating agencies. The risk of default is then multi
plied by the sum of actual and potential exposure on a transaction
basis. The calculated product is the counterparty risk. The amoum
of counterparty risk can be interpreted as the value of the credit risk
of a transaction. By using counterparty credit risk, as defined above,
a relatively simple limit model is enabled. The limits are set on
counterpa1ty credit risk and not on exposure.
Limits on counterparty credit risk include both limits on individ
ual counterparties and a limit on the total po1tfolio. Setting a limit
on the total p01tfolio creates an incentive to use coumerparties with
high creditwOJthiness. A transaction with an AAA-rated counterparty
will add less to credit risk than an identical transaction with an A
rated bank. By choosing counterparties with high ratings, there will
be more room for new transactions-that is, the allowed amount of
credit risk will be used more efficiently.
It is also necessary to have an individual limit on each counterparty
to avoid concenu-arlon of counterparty risk to a small number of coun
terparties. However, since the default risk is higher for an A-rmed
counrerparty than for an AAA-rated counterparty, the limits on the A
rated counterparty will be reached more rapidly. Also, the longer the
maturity of a transaction, the faster the limit will be reached.

Potential Exposure
The total exposure of a transaction is the sum of the actual and
the potential exposure. The actual exposure is the mark to market
of the transaction at current market rates. If market rates change, the
market value of the transaction will change. This potential change
of exposure is taken into account by adding a factor (add-on) to the
actual exposure.
The SNDO uses the add-ens proposed by the Basle Committee in
April 1995 (see Table 6.4). The add-ens are multiplied by the no
tional principal amount and added to the actual exposure.
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Table 6.4. Add-Ons for Potential Exposure
Residual Maturity

Interest Rare

� 1 yr

Exchange Rate
1.0%
5.0o/o
7.5%

0.0%
0.5%
1.5o/o

1 � 5 yr

> 5 yr

Other
10.0%

12.0o/o

15.0011>

Source: Basle Capital Accord: Treatment of Potential Exposure for Off-Balance Items, Basle
on Banking Supervision, Ba.�le, April 1995.

Commiuee

The add-ons only reflect the potential variation of the market
value of the portfolio under normal market circumstances. There
fore, the SNDO also regularly performs stress tests to determine
what effect extreme market conditions would have on the portfolio.

Refinancing Risk
Apart from the cosl aspect, it is important to create a matlllity pro
file that does not expose the SNDO to unreasonable refinancing
risks in the future. SNDO is concerned both by the shape of the ma
turity profile and the size of absolute redemptions during any given
time period. The ideal redemption profile should slope so that
higher redemptions are stacked at the short end and then level off.
Depending on the absolute size of the debt portfolio, the period
over which the redemptions are spread can be shorter or longer. As
the underlying debt is now quile large, the SNDO needs to spread
redemptions not only over the next few years, but over the entire
spectrum of liquid maturities in most capital markers-at least out
to 10 years.
The SNDO is using a simple model for the calculation of a target
maturity profile. First there is an assessment of investor demand in
various maturities. The SNDO assumes (with some empirical sup
port) that international investors wish to allocate their capital in the
manner shown in Table 6.5.
Table 6.5. Target Maturity Profile
Percentage of Total
Allocated Capital

Marurity in Years

5

1

3
5
7
10
15

15
35
10

25

10

144

©International Monetary Fund. Not for Redistribution

6

... MANAGEMENT OF RISKS AND DEBT MANAGEMENT

Now, assume that the SNDO allocates its funding in an identical
manner and that the funding remains at a constant level each year.
Eventually, after a number of years, the maturity profile will take the
shape of what is called the target profile in Figure 6.2. (Going into
1997 the target profile will move one step to the right, that is, it will
start at 1998 instead of 1997.) This profile has three important char
acteristics from the SNDO's point of view:
• It is consistent with a rational and perfectly feasible long-term
funding policy.
• The average maturity of the debt will be reasonably long. (With
the assumptions used by the SNDO, it will be 4'h years.)
• An equal percentage of the debt will fall due each year. (With
the assumptions used above, this figure amounts to approxi
mately 15 percent.)
Depending on the size of actual redemptions in each maturity, the
SNDO will value borrowing opportunities differently depending on
tenor to create tl1e maturity profile the SNDO desires. Funding op-

Figure 6.2. Foreign Currency Debt Maturity Profile
as of December 19. 1996
(In billions of US. dollars)
S r-------.
7

6

• Actual profile
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potturutles in maturities where the SNDO has higher redemptions
than described by the target maturity profile would, therefore, re
quire a lower funding cost in comparison to those maturities where
the SNDO still considers there to be room to add further
redemptions.

Appendix
Instruments Used When Managing the Foreign Currency Exposure
Forward ContraciS

Currency Swaps (Basis Swaps)

+ Low costs
+ Good liquidity
+ Possible to express views about
the short end of the yield curve

- Costs could be somewhat higher
- Not as good as forward contraCt.\
- Not possible
- Nor possible to manage the shortterm flows
+ Easy to manage the long-term flows

+ Easy to manage the short-term foreign
currency cashflows in the portfolio
+ Low credit risks
- Accounting problems (impact on the
budget). The underlying exposure (the
foreign currency loan) will show
unrealized currency gains/losses,
whereas the rolling hedge will result in a
series of realized currency losses/gains
- A lot of work. Administrative and
operational risks

- Much higher credit risks (big impact
on credit lines)
+ Much less of a problem

+ Much less of a problem

Instruments Used When Managing the Interest Rate Exposure
Interest Rate Futures (Exchange Traded)

Interest Rate Swaps

+ Low COSIS
- Limited choice currencywise and
maturirywise (mosLiy 10-year contraciS)
+ Low credit risks
- Accounting problems (the same as with
forward contraCIS, see above)
- Basis risks
- A lot of work. Administrative and
operational risks
+ Easy to add to/reduce/dose positions
+ Possible ro tr-Jde in a more discrete
manner

- Rather high COSIS
+ All maturities (at least up
10 years)
- Much higher credit risks

+

to

Much less of a problem
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Autonomous Sovereign Debt
Management Experience

Graeme Wheeler

umerous governance and structures are possible for sovereign
debt management agencies. While each has its own strengths,
a number of common characteristics run through many of them.
This paper discusses the stylized features of well-managed sover
eign debt management agencies and comments on New Zealand's
experience with sovereign debt management.
Sound sovereign debt management requires the foUowing
conditions:
• A management framework that recognizes the public policy
and commercial interfaces in sovereign debt management;
• Clear objectives for the sovereign debt management agency;

N

• A dear separation of the responsibilities and accountabilities
for monetary policy and debt management policy;
• A sound strategic framework for debt management policy;
• WeiJ-designed performance measurement and risk manage
ment systems; and
• Management information systems integrating the front, middle,
and back offices.

Management Framework That Recognizes Public Debt Policy
and Commercial Interfaces in Sovereign Debt Management
Regardless of the organizational structure of the debt management
agency, the management framework should embody the following
features:
147
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• A clear set of objectives for the organization. Although each or
ganization will have a unique set of borrowing authorities del
egated from the government, there needs to be independence
from government in the day-to-day management of the debt
and liquidity portfolios.
• A clear separation of responsibilities for monetary policy and

debt management policy. Without a clean separation, the de
sign of debt management policy is likely to be increasingly in
fluenced by monetary policy objectives rather than sound port
folio theory.
• A well-defined set of accountabilities for the agency's perfor

mance. This could be through regular reporting to the Parlia
ment or the Minister of Finance, or to an independent board
established by the government.
• A risk management culture that fully reflects the government's
risk preferences and the special set of responsibilities associ
ated with representing the government in the financial markets.
These responsibilities are considerable. The government's rep
utation in the financial markets is integrally affected by the in
terface that the debt office, as its agent, has with the markets.
This requires a strong in-house code of ethics for staff as part
of a strong risk management culture, and judgment in a range
of transacting and relationship management situations.
• Recognition that debt management is also a business that can
carry large exposures to market, credit, and operational risks.
Debt management requires staff with a combination of portfo
lio-related expertise and an understanding of the special risk
management culture needed for a sovereign transactor. These
skills need to be properly rewarded. The chief executive of the
debt agency should have authority to appoint staff. and set
salary and bonus levels.
• Acceptance that debt management is a business requires bud
getary arrangements that recognize that the debt agency can re
duce borrowing costs (or enhance returns from investments)
and risk for the government. Scrutiny of funding proposals for
debt management initiatives, such as spending on information
systems, needs to explore the full cost and benefit implications
of the investments, rather than simply the expenditures
involved.
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Since its inception in 1988, the New Zealand Debt Management
Office (NZDMO) has been part of the branch structure of the New
Zealand Treasury. This has obvious parallels to a corporate trea
suty's location and generates the following benefits:
• The NZDMO assists in providing other Treasury outputs. It pro

vides debt-servicing and interest-income calculations that feed
into fiscal forecasts. It has direct involvement in the preparation
of the government's fmancial accounts and provides capital
market advice on a range of public policy issues and views on
monetary conditions and financial market expectations.
• The Treasury can monitor the NZDMO's development and its

effectiveness in managing the government's asset and liability
portfolios.
While the NZDMO must operate within the strategic parameters
approved by the Minister, much of the discretion over day-to-day
funding operations has been delegated to the Treasurer. The Trea
surer, who is also a Deputy Secretary to the Treasury, is accountable
to the Secretary to the Treaswy. A three-member Advisory Board,
comprising private sector representatives, assists the Secretary to the
Treasury to monitor the NZDMO's performance by providing over
sight and advice across a broad range of operational and strategic
risk management issues and procedural controls. This provides
greater transparency in the decision making and supervision
process around the NZOMO.
Although substantial progress has been made, the NZDMO is still
working to increase its autonomy in respect to setting salary and
bonus arrangements.

Clear Objectives for Sovereign Debt Management
Many countries have announced clear and orthodox objectives for
monetary policy. Several countries, including Australia, Canada, Finland,
New Zealand, Spain, Sweden, and the United Kingdom have adopted
annual inflation targets with an upper band of 3 percent or lower.
However, government objectives for sovereign debt management
are often not well specified in terms of cost and risk. In many coun
tries, therefore, debt management policy is undertaken with limited
understanding of the government's tisk preferen:es and its risk tol
erances. Poor performance and diminished managerial accountabil149
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ity within the debt agency, and costly monitoring by the market as
it attempts to interpret the agency's policy framework, are inevitable
outcomes.
Some agencies have focused on cost, and debt-servicing costs in
pa1ticular. Bur this objective is often not well defined in terms of the
period under consideration or whether cash-based costs or total
portfolio costs marked to market are being targeted. Often the risk
framework accompanying the focus on cost savings is not clear.
Prominence has been given to risk considerations rather than min
imizing cost in the NZDMO's objective. The NZDMO's objective is:
to identify a low-risk portfolio of net liabilities consistent with the
Governmem's aversion to risk, having regard for the expected costs of
reducing risk, and to transact in an efficient manner to achieve and
maintain that ponfolio.

Three main considerations underlie the government's preference
for low risk in its portfolio management:
• Evidence suggests that individuals or, more relevant in a pub
lic choice context, "median voters" tend to be risk averse in
their decision making, and expect the government ro reflect
this preference in managing their interests.
• Losses incurred in the government's portfolio impose costs that
most taxpayers are unable to avoid. Taxpayers have limited
practical scope to foresee and undo the consequences of poor
financial decisions by the government. Risk-averse policies re
duce the risk of surprises, providing greater certainty for
planning.
• The government does not have any competitive advantage
over other market pa11icipants in attempting to derive excess
returns from its portfolio management, except for it'> privilege
as a tax- and regulation-exempt institution and internal infor
mation on the fiscal situation or policy objectives. However, the
NZDMO does not consider that it is ethical for these exemp
tions to be exploited.
The NZDMO's objective requires it to consider the expected costs
of risk reduction. Minimum risk strategies are not prescribed be
cause additional risk reduction can have high expected costs, mak
ing such strategies suboptimal. Information difficulties also mean
that it is often not possible to be confident that a portfolio is in its
least-risk configuration.
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Separating Debt Management Policy and Monetary Policy
Separation is critical. Few things undermine the professionalism
of debt management operations more than the failure to have a
clear separation of responsibilities for monetary policy and debt
management policy. Without this clear separation, debt manage
ment policy will almost inevitably become subservient to monetary
policy as the monetary authorities attempt to use debt management
policy as a means of strengthening monetary policy signals and en
hancing the credibility of the central bank.
In some situations, debt management policy can support mone
tary policy, but often issues such as those listed below can create
tensions between the central bank and the debt agency. In such cir
cumstances, it is less likely that debt management decisions will be
based upon sound portfolio theory. Accordingly, the risk manage
ment framework of the debt management agency, and its overall
reputation, is compromised. Examples of the potential tensions be
tween monetary policy and debt management policy include:l

• The central bank may, for instance, argue that the government
should issue foreign currency-denominated debt, in the hope
that such a move would enhance its own credibility by making
it more costly for the government to inflate away the principal
value of its obligations, thereby helping to reduce the inflation
risk premium in the yield curve.

• The debt management office on the other hand might believe
that foreign currency debt increases the overall riskiness of the
government's balance sheet if the government's asset portfolio
does not have any significant foreign currency exposure.

• Similarly, the central bank might argue for the issuance of
inflation-indexed bonds as a means of enhancing its credibility.
This can bring it into conflict with the debt management
agency if the agency considers that the market is not ready for
such an instrument and that a failed issuance program would
reduce the market's view of the professionalism of the debt
management office.
lit is assumed that, as in most OECD countries, the central bank is committed
to achieving price stabiliry

(1

shall put aside the s
i sue of defming this) or low

and stable rates of inflation. It is also assumed that the government has not set
clear objectives (in terms of cost and risk) for sovereign debt management, or
clearly defmed policy advisory responsibilities.
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• The central bank may wish to use pricing decisions in daily

open market operations to change monetary policy or signal a
desired change in monetary conditions. The debt management
office may wish such pricing decisions to be made on com
mercial grounds only. For example, a daily liquidity manage
ment operation involving the purchase of treasury bills to inject
liquidity into the banking system might result in bids that are
acceptable to the debt office. The central bank may wish to re
ject them to signal a tightening of monetary policy.
• Differences in view can also occur in making pricing decisions
on inflation-indexed bond tenders. Here, the central bank and
the debt office might have differing views about fair value if
they have different views on the size of the inflation risk pre
mium and/or the liquidity premium. The central bank may be
willing to see tenders underbid (that is, with high real returns
relative to conventional bonds) as an indication that few peo
ple are concerned about inflation and that inflation expecta
tions are low. The debt office would like lower yields to reduce
the government's cost of borrowing.
• The central bank may have a preference for a debt portfolio
with a relatively short duration, as a long duration portfolio
may be perceived by the market as increasing the incentive of
the government to inflate, thereby weakening the central
bank's mandate and credibility. The debt management office
may consider that issuance will reduce refinancing risks for the
government, stabilize costs, attract new investors, and increase
the depth of the bond market.

Experience in New Zealand
Not surprisingly, in many countries, the relationship between the
central bank and the debt management agency can be tense. Fortu
nately, a good relationship exists between the Reserve Bank of New
Zealand (RBNZ) and the NZDMO. Several factors, including con
siderable dialogue and a clear understanding of roles, have assisted
this. Two developments have been particularly important:
• The roles, responsibilities, and accountabilities for the conduct
of both monetary policy and debt management policy have
been carefully defined.
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• Under the Reserve Bank of New Zealand Act 1989, the imple

mentation of monetary policy, with the objective of maintaining
price stability, was identified as the RBNZ's primary role. Price
stability is defined in a policy targets agreement between the
Minister of Finance and the Governor of the RBNZ as maintain
ing underlying inflation within a range of 0-2 percent a year.
Although its responsibilities are not legislated, the NZOMO is re
sponsible for ensuring that the government net debt portfolio is
managed consistent with government's risk preferences. Under the
Fiscal Responsibility Act 1994, New Zealand governments are re
quired to follow a legislated set of principles of responsible fiscal
management and publicly assess their fiscal policies against these
principles. Regular reporting requirements are specified to ensure
full disclosure of the government's fiscal position.
Agency agreements between the NZOMO and the RBNZ clarify
the principal/agent role in those areas where the RBNZ provides
services for the NZDMO. The RBNZ acts as the NZDMO's issuing
agent, registrar, and paying agent in the domestic market, and con
ducts daily liquidity management operations and treasury bill and
bond tenders on the NZOMO's behalf. An important provision in
the agency agreement on cash and wholesale debt management is
that all functions carried out by the RBNZ as agent for the NZDMO
are conducted without reference to monetary policy considerations.
This agreement also makes clear that the NZDMO is responsible
for making all pricing decisions on treasury bills and government
bonds, and for advising the Minister of Finance on the size and
structure of the domestic borrowing program, which is announced
on budget day.
Both the RBNZ and the NZDMO are committed to the principles of
transparency, neutrality, and evenhandedness in conducting their
business. (The application of these concepts to the NZDMO's domes
tic debt management is discussed later in this chapter.) Implementing
a clearly defined policy framework in a consistent manner reduces
monitoring costs by investors and assists their decision making.

Establishing a Sound Strategic Framework for Sovereign Debt
Management
As with several other sovereign debt agencies, the NZDMO used
mean-variance modeling to help it find a low-risk portfolio for the
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government's foreign currency debt. This modeling used a one-year
duration New Zealand dollar liability as a low-risk benchmark to de
termine the riskiness of alternative portfolio structures. While this
technique provided useful information on currency composition,
the NZDMO was uncomfortable with the modeling work with re
spect to interest rate risk for two main reasons:

• Portfolio compositions suggested by the modeling were unsta
ble, depending upon the period under review. Successive New
Zealand governments had embarked on comprehensive struc
tural reforrn, which also generated large movements in interest
rates and the exchange rate. This limited the predictive power
of the modeling.
• Questions arose as to whether the benchmark was appropriate

given that there was only limited information available at the
time on the asset side of the government's balance sheet.
Balance Sheet Approach
This situation began to change in the early 1990s. Information in
creasingly became available on the structure of the government's as
sets. Accrual-based accounting systems were replacing cash ac
counting systems in government agencies. From December 1991, on
a six-month basis, the government was required to produce con
solidated financial statements based on generally accepted account
ing practices. This opened the way to the possibility that the gov
ernment's risk might be reduced by matching the risk characteristics
of the government's liabilities with those of its assets. If such match
ing were possible, liability structures would provide natural hedges
against shocks to the government's balance sheet, reducing the ef
fect on the government's net worth.
With this principle in mind, in 1993, the NZDMO commissioned
three leading North American specialists in duration theory to quan
tify as far as possible the risk characteristics of the assets in the gov
ernment's balance sheet. The objective was to gain better insight
into the government's overall balance sheet risk and to develop a
stronger conceptual framework for strategic debt management. This
framework would explore whether it was feasible to match the
structure of the government's assets with its liability portfolio in
order to dampen the impact of interest rate and currency move-
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ments on the government's net worth. Sizable challenges needed to
be confronted, particularly given that many of the government's bal
ance sheet assets were physical assets in the nature of public goods,
which did not generate cash flows.
The consultants were asked to derive a methodology for calcu
lating the risk characteristics (real duration and sensitivity to ex
change rate movements) of the three largest real assets in the gov
ernment's balance sheet: highways, equity in the government
owned electricity system, and land and buildings. Duration of the
physical assets was based on calculations of the cash flows or ben
efits guaranteed by the assets, the discount rate, and the remaining
asset life. Asset duration is able to be calculated if the cash flow or
benefits are assumed to be the same in each future period. and the
discount rate and maturity of the asset are known. A benefit of this
approach was that it was not necessary to specify the absolute level
of benefits flowing from the assets. It was sufficient to forecast the
likely growth rate of benefits. To estimate the duration of the na
tional highway system, for example, technical data were gathered
on the economic life of the asset. Scenarios were developed based
on different growth rates in services and the real discount rate.
These scenarios were combined to produce an overall weighted du
ration of about 1 5 years. It was decided, however, not to complete
the work for a range of reasons:
• The poor quality of the data on the government's assets re
sulted in large standard errors around the estimates of the in
terest rate sensitivity of the assets.
• There was insufficient information on the extent to which the
assets were nominal or real in nature. This is important because
changes in nominal interest rates caused by changes in infla
tion expectations will change the value of nominal assets but
not real assets.
• There were concerns about the legitimacy of the assumption
used that cash flows or benefit streams were insensitive to in
terest rate changes. While this assumption made the estimation
problem more tractable, it was difficult to know how strong an
assumption this was.
Nevertheless, some important conclusions did emerge from this
work:
• The duration of the assets tended to be quite long, implying
that the debt portfolio should also have a long duration.
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Some of the government's assets were real assets (generating
cash flows indexed to movements in inflation), the value of
which was sensitive to changes in real interest rates, implying
there was a strong case for issuing real, or inflation-indexed,
debt.
• The asset prices were not signifi cantly sensitive to exchange
rare movements, implying that holding foreign currency debt in
the government's debt portfolio introduced significant variabil
ity to the government's net worth .
This study suggested that the NZDMO should reconfigure its debt
portfolio over time to remove foreign currency exposures and
achieve a longer duration of New Zealand-dollar debt, including
inflation-indexed securities.
•

Foreign Currency Debt Management

These developments came later. In the meantime, the government
was gradually paying down its net foreign currency debt (which to
talled $NZ15 billion at June 1991) by using the cash proceeds from
state asset sales, and some additional domestic borrowing. How

ever, a large stock of foreign currency debt remained to be man
aged. The strategic benchmark for managing the foreign currency
debt portfolio drew insights from the mean-variance modeling and
an efficient market approach of "selling the market." This approach
reflected the NZDMO's view that it was unable to systematically pre
dict the cheapest forms of borrowing and that diversifying its for
eign currency exposures across currency blocs was a low-risk poit
folio management approach.
The NZDMO's mean-variance analysis had consistently shown
that the U.S. dollar represented the dominant currency (from an NZ

dollar base) when anempting to reduce risk. However, the mix be
tween Japanese yen and European currencies was unstable and the
NZDMO was unwilling to contemplate the large rebalancing costs
that would result from a strategy that called for strict adherence to
the output of the model. In addition, as the input to the model in
cluded a historic variance/covariance matrix, there was an assump
tion that these relationships would hold in the future.
Given these factors, a portfolio was constructed where the net li
ability centered around 50 percent in U.S. dollars, 25 percent in yen,
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and 25 percent in European currencies. However, the benchmark
was allowed to fluctuate by 5 percentage points on either side of
these levels, reflecting the approximations in the process. It is diffi
cult to argue conclusively that a po1tfolio with 46 percent in dollars
is more risky than one with 50 percent in dollars. A second reason
for the 50/25/25 percentage split was that these ratios corresponded
approximately to relative GDP weights of the currency blocs and
were therefore consistent with a "sell d1e market" strategy.
As noted earlier, mean-variance analysis provided little useful in
formation on interest rate risk in the portfolio. A low-risk portfolio
tended to reflect the horizon period of the analysis. Given that the
foreign currency liabilities were not funding identifiable assets, the
NZDMO was in a similar situation to a mutual fund or unit trust
manager with an asset portfolio that is not funding a specific liabil
ity. A valid, risk-averse strategy is to "buy the market" to diversify
risk. Therefore, the NZDMO adopted the duration of the govern
ment bond market in each currency as the target duration for that
currency portfolio. This strategy meant that the NZDMO tended to
issue into t11e most liquid segments of d1e relevant markets.
All refinancing transactions were required to maintain the cur
rency composition of the portfolio within its bands and move its du
ration closer to the duration of the government bond market for that
cuiTency bloc. This meant that, over time, the foreign cuiTency port
folio would move closer to the smuegic benchmark portfolio.
Debt Reduction

In 1994, the New Zealand government achieved a fiscal surplus.
With the Treasury's economic projections suggesting sizable fiscal
surpluses for tl1e foreseeable future, the government set an objec
tive of reducing its net public debt-to-GDP ratio as rapidly as pos
sible from 43 percent of GDP in june 1994 to below 30 percent of
GDP, followed by a more gradual reduction to below 20 percent of
GDP.
Several reasons lay behind the government's decision to reduce
its indebtedness. Impo1tant among them has been a desire to:
• Reduce the economy's vulnerability to economic and fmancial
market shocks.
• Reduce debt-servicing obligations.
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Lower the risk premium in the term structure of interest rates,
reducing the cost of capital to all firms in the economy.
• Increase the government"s and the country's creditworthiness,
with the subsequent rating implications also feeding through
into interest rates.
• Provide the government with a buffer against d1e future spend
ing implications of an aging population.
• Provide greater scope for reducing the variability of future tax
rates, and therefore reduce the deadweight losses associated
with this.
• Provide greater certainty for individuals with regard to their in
vestment and consumption decisions.
Within the overall debt objective, the government gave priority to
reducing its foreign currency debt exposure. ln mld-1994, when the
government's net foreign currency debt totaled $NZ10.2 billion, an
objective of obtaining zero net foreign currency debt in three years'
time was set. This objective was achieved in September 1996, and
financed by a combination of cash receipts from the government's
operating or fiscal surplus, the sale of state-owned assets, and some
additional borrowing in the domestic market. By June 1996, net
•

public debt had declined to 32 percent of GDP. Repaying foreign
currency debt ramer than domestic debt was desired because:
• The NZDMO's research indicated that the value of the govern
ment's assets were much more sensitive to movements in do
mestic interest rates than to movements in me exchange rate.
• Exchange rate risk cannot be hedged cost-effectively given the
magnitude of the external debt portfolio and the capacity of the
New Zealand dollar foreign exchange market.
• Rating agencies are concerned about external debt levels, par
ticularly in relation to total expott earnings.
• Repatriation of foreign currency debt helped to develop the di
versification and liquidity of the New Zealand domestic bond
market.
Extensive modeling work was undertaken in an attempt to find a
low-risk approach to paying down the government's net foreign
currency debt. In particular, the NZDMO was concerned to find a
cost-effective profile for the reduction of net foreign currency debt,
which had little foreign currency and interest rate risk for the gov
ernment. Currency and interest rate risks arose because d1e govern
ment's projected cash flows (from fiscal surpluses and privatization
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receipts) were in New Zealand dollars, and its repayment obliga
tions fell in various maturities across various foreign currencies. A
low-risk approach required the government to progressively elimi
nate the debt in the currencies that were least correlated with the
New Zealand dollar and to hedge the long-dated interest rate ex
posures before hedging the short-dated liabilities.
Paydown of the government's net foreign currency debt was
achieved by using available cash to retire maturing debt, acquire
hedges in the form of cash flow matching swaps, and repurchase
some long-dated Yankee and Bulldog debt. Repurchasing debt was
desirable because it reduced the size of the government's balance
sheet, reducing both credit risk (of the offsetting hedges) and the
ongoing need to manage the debt.
Domestic Debt Management

With the objective being to reduce net public debt levels, it was
no longer appropriate to increase the duration of the domestic debt
portfolio in the manner that the asset and liability study implied. In
stead, the NZDMO manages the composition of the domestic debt
portfolio so as to diversify risk, reduce cost, and meet a range of
public policy objectives. Refinancing and interest rate risk is re
duced by ensuring that the maturity profile is relatively smooth and
issuance is spread across the term structure. The longest nominal
benchmark bond has a 10-year maturity. Inflation-adjusted bonds.
which have recently been introduced, have a 20-year maturity. Price
(rate) risk is diversified by sampling interest rates over the fiscal year
and issuing a mix (approximately 3:1) of fixed and floating rate
debt.
ln its debt management, the NZDMO is strongly committed to the
principles of transparency, neutrality, and evenhandedness. It be
lieves that adherence to these principles will lower the govern
ment's borrowing costs by reducing price uncertainty and encour
aging competitive bidding, and that these gains should outweigh
any short-term gains available through opportUnistic borrowing in
the domestic market.
Transparency surrounding the government's domestic borrowing
intentions is enhanced by publishing the auction calendar for the
forthcoming year with the budget. The details provided include the
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overall size of the annual borrowing requirement, and the dates and
the size of the auctions. Auction predictability allows market partic
ipants to plan with confidence, and helps the market absorb sizable
amounts of government securities. It has also helped encourage
substantial foreign portfolio investment. As of September 1996, for
eigners held 53 percent of the government securities in the market.
Neutrality and evenhandedness are promoted through the auction
process. Conventional bonds and bills are sold through a multiple
price auction system. Inflation-indexed bonds are sold through a
uniform price auction to reduce the potential "winners' curse" prob
lem, which is accentuated with the introduction of a new security.2

Well-Designed Performance Measurement and Risk
Management Systems
Performance measurement needs to be applied to both tactical
and strategic trades, and measures need to be developed with re
spect to cost and risk objectives. Well-designed performance mea
surement systems are critical because they provide:
• Management information regarding the magnitude and nature
of discretionary decisions to assist them in thinking on alterna
tive financing or investment strategies.
• Portfolio managers with information to assist them in managing
the controllable risks for which they are responsible and pro
vide feedback on the quality of their decisions.
• Information necessary to generate incentive structures that en
sure staff incentives are aligned with those of the debt agency.
Sound risk management policies are needed for managing market
risk, funding risk, liquidity risk, settlement risk, credit risk, and op
erational risk. For the sovereign debt management agency, the man
agement of liquidity risk and credit risk is particularly important.
Risk-averse sovereigns with well-designed strategic frameworks and
sound tactical trading policies are unlikely to be exposed to sub
stantial market risk in terms of position taking. A government's rep2Under a uniform price auction, all successful bidders pay the lowest suc
cessful bid. In a discriminatory price auction, the successful bidders pay their
own bids. As a result, a high bid not only increases the probability of being suc
cessful, but also increases the probability of reduced profit or subsequent loss
for that bidder. This auction pricing technique could induce a significant risk
premium into bidding when a new instrument is difficult to price.

160

©International Monetary Fund. Not for Redistribution

7

-

AUTONOMOUS SOVEREIGN DEBT MANAGEMENT EXPERIENCE

utation would, however, be seriously damaged if it defaulted as a
result of a poorly designed liquidity policy, or if it incurred sub
stantial costs through inappropriate credit policies for its liquid as
sets and swaps portfolios.
Performance Measurement and Risk Management
in the NZDMO

Performance measurement within the NZDMO is currently based
around cost rather than risk considerations. When the government
had a large amount of net foreign currency debt, the actual portfolio
was closely monitored to ensure that it was moving toward the low
risk strategic benchmarks (based on the currency mix and interest
rate sensitivities described earlier). Currently, the government's for
eign currency debt and asset portfolios are fully immunized so that
there is no currency or interest rate risk around the government's
gross foreign currency debt portfolio. Cost performance is measured
on two types of NZDMO transactions:
• Liquidity management or investment transactions. The NZDMO
is required to manage a considerable amount of foreign cur
rency liquidity to meet upcoming principal repayments or debt
servicing payments on floating rate swaps used to hedge the
fixed rate foreign currency debt.
• Foreign exchange purchases, when the NZDMO funds debt
servicing payments out of domestic currency.
In each case, a shadow or benchmark portfolio has been estab
lished and value added is defined as the difference in value be
tween the actual and the shadow portfolio. None of the value added
is risk-adjusted at this stage.
Rules were established for the shadow foreign currency transac
tions. Portfolio managers have discretion to lead or lag the shadow
portfolio trades. The benchmark portfolio for the liquidity book
(foreign currency investments) is based on prescribed asset alloca
tions and expected returns on the assets. The liquidity manager is
free to vary the asset allocation within limits, and expected returns
are adjusted regularly. Tactical trading within conservative limits is
also undertaken and the performance of such trades s
i measured
daily.
161

©International Monetary Fund. Not for Redistribution

CRAEME WHEELER

Credit risk arising from the management of the portfolio is care
fully managed.
• Since 1988, the NZDMO has consolidated credit risk reporting
across all financial instruments, including assets and off
balance-sheet exposures arising from foreign exchange trans
actions and swaps. Credit limits are based on a time-weighted
combination of marked-to-market exposures plus a margin for
market volatility. The time weighting increases the amount of
credit limit utilized as the maturity of the transaction increases.
•

All credit exposures are monitored daily, and situations where
credit quality falls below a minimum threshold are addressed
immediately.

•

A Credit Support Annex has been appended to the NZDMO's
swap documentation to cap the exposure to individual coun
terparties. It outlines arrangements for the posting of collateral
once exposures reach specified levels. Credit support, through
the posting of collateral, is one way for those institutions rated
below New Zealand's sovereign rating by either of the two
major rating agencies. It is also unilateral if New Zealand

s
i

as

signed a triple-A foreign currency rating by both rating
agencies.
• The NZDMO is developing a credit pricing model to ration
scarce credit limits, based on the value added from incurring
credit risk. Up until now, the NZDMO has used rules of thumb
to price credit risk on structured transactions.

Management Systems That Integrate the Front. Middle,
and Back Office
There is a rapidly growing global demand for front, middle, and
back office technology with user-friendly functionality. Such growth
has been stimulated by the well-published risk management failures
in major corporate and financial intermediaries over the past five
years, the development of G.A.R.P. (generally accepted risk man
agement principles), and the value-at-risk methodology and data
base. Risk management software suppliers are competing to provide
integrated front, middle, and back office systems based on open
databases. Others, specializing in middle office risk management
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systems, are seeking to develop their products to include measure
mem of credit risk as well as market risk.
A sovereign debt agency is faced with several difficult challenges:
• Defining its current and future user needs in the light of future

business process reengineering possibilities.
• Deciding whether to develop an in-house, highly customized

management information system or whether to purchase an
"off-the-shelf' standard risk management system and undertake
additional customization.
•

Deciding which standardized risk management system to
purchase.

• Ensuring Lhat Lhe project is well managed, runs to budget, and
is completed on schedule and that the product is widely ac
cepted within the organization and staff are trained fully in its
functionality.
NZDMO's Experience

The NZDMO developed its current management information sys
tem in-house over a nine-year period (work commenced before the
NZDMO was established). It was primarily a middle and back office
system with deal-capture facilities. It provided the NZDMO with
daily mark-to-market valuations for the portfolio.
Over time, several problems began to emerge with this system, in
cluding the fact that the hardware platform became outdated, the
database was closed, and the system was unable to interface easily
with new work applications. A range of spreadsheet applications
was developed to provide information unable to be produced by
the existing management information system.
In addition, the NZDMO faced substantial key person risk in de
veloping its information systems. After sending out requests for pro
posals to 26 systems vendors and completing considerable in-house
testing, the NZDMO purchased the Infinity Derivatives System in
December 1995. The NZDMO is the only Infinity client currently at
tempting to introduce the integrated front-to-back office Infinity sys
tem across the full range of financial instruments in which it deals.
Deal capture has been completed for all existing transactions, and
the front office system has been introduced to the portfolio man
agers and cash managers, in parallel with the existing system. lm163

©International Monetary Fund. Not for Redistribution

GRAEME WHEELER

plementation of the complete system was completed by December

1997. Key benefits from the system include:
•

The new system will run on a state-of-the-art technology
platform.

• The new system will provide greater flexibility for users owing
to the open database and the ease of interfacing with other
work applications.
•

New modules can be added on as they are developed by Lnfinity or other third parties.

• The operating costs should be lower with the new system.
• The risks of "key person" dependency are reduced.

A number of key management insights have emerged on the
project:
i almost invariably more complex than early spec
• Installation s

ification suggests.
• Developing a well-skilled project team with knowledge of the
software and the NZDMO's operations can take considerable
time.

• There is an ongoing need to undertake business process
reengineering reviews to improve efficiencies and maximize
the use of the system.
• It is important to build the information technology skill levels
throughout the organization so that all staff recognize and can
access the benefits of the new software.
• It is also important to manage expectations of the project. Be
cause it was custom-built, the existing management informa
tion system meets many of the users' needs, whereas the new
system cannot deliver all that users want without significant
custornization.
• Maintaining good communication and relationships with Infin
ity and other possible software suppliers is important in order
to influence software development in Une with the NZDMO's
requirements.

Conclusions
Establishing competencies in the stylized features of sovereign
debt management identified in this paper involves substantial man
agement challenges. Sovereign debt management is not a simple,
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straightforward operation. It is a complex and specialized business
that requires expert portfolio and risk management skills and a
sound understanding of public policy objectives.
Looking ahead at the NZDMO's work program, several strategic
issues will continue to be explored in managing the government's
net debt. These include the optimal level and structure of the do
mestic debt portfolio and the role of foreign currency reserves and
foreign currency debt in the government's balance sheet. Key oper
ational issues are the continued implementation of flexible and in
tegrated information systems and the ongoing development of risk
adjusted performance measures. While these are challenging and
complex issues, the degree of complexity is reduced markedly by
having established clear strategic and operational objectives for the
government's debt management.
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Public Debt Management Strategy:
Belgium's Experience

Louis de Montpellier

n recent years, the Belgian Treasuty has devoted much time and

Iresources to define the most adequate structure for its public debt

portfolio. In mid-1995, the Treasury decided to develop a method
ology to establish the debt portfolio structure that best minimizes
the financial cost of the public debt with acceptable risk levels, tak
ing into account the general objectives of budgetary and monetary
policies. Based on this methodology, the Treasury has been design
ing a benchmark debt portfolio, which it was intending to use as a
reference for the strategic management of public debt from 1997
onward.

Trends in Belgian Public Indebtedness
The development of the benchmark is the last step of several fun
damental reforms in public debt management undertaken since the
beginning of the 1990s under the leadership of the Minister of Fi
nance, Philippe Maystadt. These reforms were especially crucial
given the high public indebtedness of Belgium, whose causes l will
briefly mention.
The Belgian public sector has traditionally experienced a rather
high level of indebtedness in contrast with the private sector. In this
respect, Belgium differs from od1er European countries like Den
mark or the United Kingdom, which have known the reverse situa
tion. At the end of the 1960s, Belgian public debt as a percentage
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of GDP was already twice the European average. The accumulation
of budget deficits during the 1970s following the energy shocks ex
acerbated this trend. In 1981, the Belgian public deficit stood at 13.5
percent of GDP, debt-cost service was close to 8 percent, and total
debt was 82 percent.
The cost of debt service had by then reached a level generating
a "snowball effect"-an automatic increase due to fmancing the cost
of existing debt. This effect, combined with lower economic growth
and inflation and higher interest rates in the 1980s, brought the pub
lic debt to a level of 130 percent of GDP at the end of 1987, where
it stabilized following a first period of public sector austerity from
1982 to 1987. The deficit was thus brought back to a level of 6.8
percent of GDP in 1987. The economic recession at the beginning
of the 1990s then threatened to inflate deficits and debt once again
(to 7.1 percent and 135.2 percent of GDP, respectively, in 1993),
prompting the present government to take a drastic new set of aus
terity measures in 1994 and 1995. Between 1993 and 1997, consid
erable progress was made in putting the public deficit and the gov
ernment debt ratio on a clear downward trend. The deficit declined
by 5 points of GDP, to 2.1 percent at the end of 1997; the debt ratio
declined by 13 points of GDP, to 122.2 percent of GDP in 1997, and
the primary surplus (i.e., the budget deficit with the exclusion of in
terest payments on public debt) rose to 5.8 percent of GDP. The
level of primary surplus that the authorities have commined to
maintain for years to come in Belgium's New Convergence Program
Cas approved by the Belgian government in December 1996 and en
dorsed by the European Council of Finance Ministers in February
1997) is sufficiently high as to guarantee that the debt reduction
process will continue, even if economic growth slows down.
Foreign debt increased in the late 1970s and the early 1980s
owing to continuing deficits in the balance of payments and the
budget. The National Bank often needed to replenish the stock of
its reserves during several periods of Belgian franc weakness, and
the Treasury met these needs by issuing foreign debt. As a propor
tion of total debt, foreign debt grew from 1 percent in 1978 to 24
percent in 1984. As a result of the efforts to stem the budget deficits
at the beginning of the 1980s, the return of surpluses in the balance
of payments, and the formal peg of the franc w the strongest cur
rencies of the European Monetary System (EMS), particularly the
deutsche mark, the proportion of foreign debt decreased regularly
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between 1985 and 1992 to reach 12 percent of total debt. During the
EMS crisis of 1993, inteiVention in the foreign exchange market by
the National Bank was partially fmanced by borrowing abroad. The
foreign debe proportion edged back up to 17 percem in 1993. At the
end of 1997, it was brought back to 7.5 percent of the total debt. It
is expected to decrease further in years to come, especially follow
ing the introduction of the euro.
Since about 1980, Belgium has been pursuing a tight budgetary
policy and a stable, anti-inflationary monetary policy, reversing the
trend of the two previous decades. These policies have been mainly
motivated by the need to prevent an unsustainable public debt ac
cumulation, which would have prevented the country from meeting
three fundamental challenges: an aging population and growing
pension liabilities; the recovery of budgetary freedom to meet new
or recurring public sector or social needs; and accession to the Eu
ropean Monetary Union. The establislunent of economic policies
necessary to meet these challenges has completely redefined the
macroeconomic context in which public debt is managed.

Market Reforms at the Beginning of the 1990s
At the beginning of the 1990s, a fundamental refom1 of the Bel
gian capital markets was undertaken. New, dematerialized instru
ments were introduced in the money market (short-term treasury
certificates at 3, 6, and 12 months) and in the capital market (linear
bonds, or OLOs, with maturities ranging from 1 to 20 years). The
former banking consortium was abolished and competitive auction
systems were introduced.
From the point of view of debt management, the main effect of
these reforms was to significantly reduce ilie financial cost of the
debt, while allowing for a diversification and a lengthening of ma
turities in the debt portfolio. From a broader macroeconomic per
spective, these reforms improved the efficiency of monetary policy
(mrough opening up more opportunities for open-market opera
tions), established a clear dividing line between monetary and bud
getaty policies, and allowed for more controlled management of the
budget. The reforms also substantially improved the general context
of savings and investment in Belgium, benefiting economic activity
as a whole.
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At the same time, the authorities embarked upon a structural ad
justment of the public debt portfolio to reduce the budget's vulner
ability to financial evolution. They started, for instance, to lengthen
the debt maturity spectrum, and reduced (whenever possible) the
proportion of foreign debt. To refine this broad debt portfolio strat
egy, the Treasury decided to develop a benchmark debt portfolio.

Defining a Public Debt Management Strategy
In embarking upon such a thorough strategic exercise, it is cru
cial at first to define clearly the objective-and the risks involved
in the exercise of public debt management. Second, the question
arises as to whether public debt management should be approached
as an asset/liability management or a portfolio management prob
lem. Third, the public debt manager should have a clear view about
the macroeconomic context he or she is operating in, and the con
straints that context imposes. All these elements have institutional
implications, and a clear undersanding
t
of these objectives and con
straints should assist in the establishment of an efficient institutional
fr�me.work. However, the historical development specific ro a ny
country should never be underestimated when institutional frame
works are discussed.

Objective and Risks
According to Belgian legislation (in the budget law), the objective
of public debt management is "to minimize the financial cost of the
public debt, while maintaining market and operational risks at an
acceptable level, taking into account the general objectives of the
budgetary and monetaty policies."
Several aspects of this definition should be emphasized. First, the
objective of the Belgian Administration is to minimize the financial,
long-term cost of the debt, and not only the cuiTent budgetaty cost.
A financial, long-term cost measure of the public debt should ade
quately capture the cost of debt servicing on all future budgets.
Second, it is crucial to define the precise nature of the risks run
by the sovereign debt manager. It is useful to distinguish two types
of risks. As for any market participant, the manager of the public
debt is subject to financial risks, such as market-price risks, credit
risks, and operational risks. However, the manager of the public
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debt is also subject to risks-specific to the funding of a sovereign
state-which could be qualified as "macroeconomic" risks. These
include the risk that public debt management could run contrary to
or endanger some economic policy objectives of the government.
As an example, take the case of an extremely steep yield curve,
such as where the difference between six-month and 10-year rates
is 300 basis points. ln such an environment, the sovereign debt
manager could be tempted, even in a conservative financial risk
management framework, to maintain a sizable proportion of the
debt in floating rate forms in order to save costs for taxpayers. How
ever, when the sovereign is running a high debt-to-GDP ratio and
is following a stable exchange rate policy, as is the case with Bel
gium, the proportion of floating rate debt should be limited-to
leave full freedom to the central bank to raise short-term rates
rapidly in order to defend the parity of the currency in the case of
a speculative attack-without endangering the current budgetary
objective of the government. If the interactions between sovereign
debt management, monetary, and budgetary policies are not fully
understood, quantified, and integrated into the public management
framework, then public management may run into conflicting ob
jectives and disaster may unfold.

Asset/Liability Management Aspects
It may be interesting to consider public debt management in an
asset/liability management context, but it should soon become ap
parent that this approach does not provide a clear-cut guide for
managing the public debt portfolio. The basic reason is that the cash
flows on the asset side of the balance sheet of the state are not of
a financial nature and therefore do not demonstrate a comparable
sensitivity to financial variables (such as currencies and interest
rates) as does the debt side of the balance sheet. Put otherwise, the
financial "zero-risk position" of the state cannot be calculated, in
contrast with a financial intermediary.
However, an asset/liability approach can provide the public debt
manager with some valuable insight. The asset side consists mainly
of internal revenues taking the form of fiscal cash flows, at least in
the case of a diversified market economy. External revenues are
commercial surpluses, which, when accumulated into currency re
serves, provide foreign currency cash flows. This approach offers
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several insights. As the state's revenues are overwhelmingly de
nominated in domestic currency, the public debt manager should
favor domestic debt. However, he or she should also consider
matching the level of foreign debt (if any) wirh foreign exchange re
serves. Finally, as the duration of the state's assets are rather long,
the public debt manager should favor long term fixed rate clebl.
-

Portfolio Management Aspects

These considerations, however, arc dearly insufficient to build a
thorough publ ic debt management strategy. The public debt man
ager should therefore resort to a portfolio management approach,
where one attempts to minimize cost under the constraint of main
taining risk at an acceptable level. The public debt manager is there
fore in a position comparable to that of a fund manager. who has
to assess the risk aversion--or appelite--<>f client�.
Often, fund managers try to embody this risk aversion into some
kind of market index. which becomes their portfolio benchmark.
This is what the Uelgian Treasury has attempted to achicYe in set
ting up its own debt benchmark portfolio. Indeed. the public debt
manager should assess the risk aversion of the government and of
the taxpayer. nor only with regard to financial risks. but also with
regard to macroeconomic risb. It is straightforward that his or her
attitude should be conserv::nive toward financial risks. But it should
also he clear that the public and government's aversion with regard
to macroeconomic risks should be even greater than with financial
riskl>-SO that these macroeconomic risks are stringent constraints
that strictly confine the financial management universe of the pub
lic debt manager.


Policy Constraints

Two types of economic policies impose constraints of a macro
economic nature on public debt management: monetary policy and
budgetary policy.
Monetary Policy

In the case of Belgium, the monetary policy of closely pegging
the exchange rate of the Belgian franc to the strongest currencies of
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the EMS (and in particular to the deutsche mark) directs debt man
agement in two respects: with regard to the proportion and com
position of foreign debt, and with regard to the proportion of float
ing rate debt within domestic debt.
First, a monetary policy aiming at stable exchange rates influences
the proportion and the composition of foreign debt-as such a pol
icy necessitates a sufficient level of foreign exchange reserves and
smooth access to international money and capital markets. The
surest way to meet these constraints is to maintain a certain level of
debt in the markets for reserve currencies. However, the proportion
of foreign debt should not be too high, as it should be flexible
enough to allow for a rapid increase in case of intervention needs,
without unbalancing the whole public debt portfolio.
In addition, two economic factors have also recently induced the
Belgian Treasury to gradually reduce the proportion of foreign debt
within the state's total debt. On the one hand, the state has been ac
cumulating reserves for several years in the form of sizable balance
of payments surpluses; this structural trend seems set to remain.
And when Belgium is within the new European Monetary Union,
the management of international reserves for intervention purposes
will become less of a priority-at least for the state itself. Taking
these considerations into account, it is unlikely that the actual pro
portion of foreign debt will increase in the years to come.
Second, as we have seen, a monetary policy aiming at stable ex
change rates limits the proportion of domestic floating rate debt
in order to leave the central bank the greatest possible flexibility to
influence short-term rates through open-market operations. This ob
jective is difficult to quantify. But it is also in order to meet this con
straint, as well as to improve budgetary control, that the Treasury
progressively reduced the proportion of domestic floating rate debt
from 36 percent at the end of 1990 to 21 percent at the end of 1997.
Recent experience seems to demonstrate that a proportion of float
ing rate debt around this level is satisfactory from both budgetary
and monetary perspectives.
Budgetary Policy

Two specific objectives of the state's recent budgetary policy have
been major determinants of debt management: the annual bud
getary objective limiting the public deficit as a set percentage of
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GDP (such as 1.7 percent projected for 1998) and the annual re
duction of government debt as a percentage of GDP. The ftrst ob
jective imposes constraints on the average duration of the debt port
folio, on the fixed/floating ratio, and on the amount of annual
refunding. The second objective imposes a constraint on the volatil
ity of the Belgian franc value of the total debt.
First, the government's budgetaty objective dictates a Belgian
franc maximum amount per year devoted to servicing the debt. It s
i
intuitively clear that the shorter the average duration of the debt
pottfolio, the Larger the refunding amounts due within the year, and
consequently the greater the volatility of the annual budgetary cost.
Therefore, the budgetary objective imposes a minimum average du
ration on debt management. Furthermore, the budgetary objective
is more likely to be mer if the proportion of floating rare debt is not
too large. Finally, the budgetary constraint will apply in any future
year. It is therefore crucial to ensure a "smooth profile" to the debt
repayment schedule until maturity.
Second, the objective to create the "virtuous snow-melting effect"
of a gradually decreasing debt-to-GDP ratio will be ensured over the
years by the combination of a continuous primary budget surplus
(targeted at about 6 percent over the next several years) and nor
mal economic growth (forecasted at 4.5 percent nominal, or 2 per
cent in real terms on average over the next several years), resulting
in diminishing interest charges on the debt and a shrinking public
deficit.
Although this objective is nor quantified in tem1s of GDP per
centage points, it is clear that it imposes a constraint on the volatil
ity of the total value of the debt stock expressed in Belgian francs.
Therefore, this constraint aims at limiting the proportion of foreign
debt and at favoring foreign debt in currencies, which have histori
cally experienced low volatility against the Belgian franc.

Institutional Implications
A clear conceptual framework defining the objective of public
debt management, the costs and risks inherent to it, and organizing
the interaction between sovereign debt management and monetary
and budgetary policies is crucial to the adequate conduct of debt
management policy. A con·ect conceptual framework should clarify
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respective tasks and responsibilities; the precise institutional
arrangements then become secondary, though some are clearly
more conducive to optimal public management than others. The
most obvious example, now adopted in many countries of the in
dustrialized world, is the independence granted to the central bank
to conduct monetary policy.
In Belgium, public debt management is run by the Treasury as an
independent function within the administration, separated from the
other functions of economic policies (mainly the budgetary, or fis
cal and monetary functions). The strategic review that was designed
to establish a benchmark portfolio as a reference for the manage
ment of public debt (starting from 1997) also helped to clarify some
aspects of the instin•tional framework. A more straightforward defi
nition of the objectives and risks of public debt management was
also integrated into the annual budget law, as well as an explicit ref
erence to the context of monetary and budgetary policies in which
this management has to take place. The law makes reference to an
nual general guidelines, to be established by the Minister of Finance
on the basis of a proposal of the Treasury, concerning the manage
ment of public debt during the budget period. The Treasury is thus
expected to optimize financial management of the public debt, with
reference to the benchmark debt portfolio, as prescribed by the
general guidelines. This transparent framework should strengthen
risk management and performance assessment. It should also pre
vent decisions and operations pertaining to public debt manage
ment to convey signals about macroeconomic policies, and there
fore improve the transparency and efficiency of the domestic
financial market.
Note: This contribution was written at the time of the conference
in November 1996. Reviewing it in early 1998, the Belgian Treasury
confirmed that all strategic, managerial, and institutional changes
mentioned were currently being carried out at the foreseen pace.
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his paper opens discussion of the second part of the subject

Tmatter of the conference, namely asset management for sover
eigns. Previous papers have concentrated on liability management,

and have necessarily, given the authors of those papers, done so n
i
isolation of any consideration of asset management issues. How
ever, there is a real sense in which asset management is the more
common, and more basic, half of the subject matter of the confer
ence. Not all countries either need to borrow, or are able to access
capital markets even if they wish to. But all countries without ex
ception have foreign currency reserves, even if only in limited
amounts.

Management of National Foreign Exchange Reserves
The management of national foreign exchange reserves is there
fore a key duty of the authorities in almost all countries. Indeed, this
is true for all countries with perhaps the single exception of the
United States, where, as the country with the world's reserve cur
rency, it may be Jess important. However, even for the United
States, the reserves are a nonnegllgible policy item.
The administrative arrangements for the ownership of reserves is
not identical across all countries. In some countries, they are for
mally on the balance sheet of the central bank, while in others, they
remain with the central government more directly. However, the
duty of managing the reserves is nearly everywhere entrusted to the
175
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central bank. Central banks in various countries face varying situa
tions, both economic-in terms of their country and their country's
economy-and structural, in the way the central bank fits into the
government framework and the way it responds and reports to the
central government.
Some of the challenges facing those central banks are also differ
ent. For example, the United Kingdom has oscillated between being
in a fixed exchange rate system and a floating exchange rate sys
tem. In Japan's case, the problem is that of a currency that has at
various times in history been sent far too high by the international
markets for the authorities' comfort. Other countries have noncon
vertible currencies, multiple exchange rates, and so on.
Given these different circumstances facing central banks, one
might expect that this would lead to different responses, and great
variances not just in the way reserves are managed, but in the fun
damental objectives that reserves managers wish to pursue. In fact,
this is not generally the case. There are strong common features and
common factors between the reserves management operations of
nearly all central banks, and a high degree of agreement about the
proper objectives for official reserves management. This paper is
being presented to a number of central banks and a number of re
serves management operations. We do all face different circum
stances, but the response that central bank reserves management
managers will formulate to those challenges will tend to be similar.
There are three main reasons why official reserves management
operations share a relatively common structure. The first common
feature is that the assets under management are public assets. Cen
tral bank reserves managers are trustees for the public, and will
therefore have a fiduciary responsibility to the ultimate owners to
preserve those assets. This leads to a high premium being placed on
security. Security is important for central bank reserves managers,
and this is true whether or not the assets are actually on the central
bank's own balance sheet. It does not make any difference whether
they are on the central bank's balance sheet or on the Finance Min
istry's balance sheet. Wherever they are, they are public assets, and
this imposes a fiduciary duty on the cenrral bank.
The second common feature is that, in most cases, the assets are
there to be used. Few central banks hold ·assets for their own sake,
as some form of investment portfolio. Instead, the reserves are a
tool with which to further government policy (usually exchange rate
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policy or monetary policy). This means that the assets in the re
serves must always be available. Not only are they there to be used,
they are there to be used in their entirety if the person controlling
them, usually the Finance Minister, wishes them to be, and they are
there to be used whenever he or she says. A central bank has to be
able to supply cash, up to the full amount of the reserves it holds,
whenever policy dictates that the reserves need to be used. And
since central banks do not know when they are going to be asked
to call upon the reserves, and they do not know how much of those
reserves are going to be called upon, they will always value liquid
ity extremely highly. If a central bank holds reserves but cannot liq
uefy them in a crisis, it negates the rationale for holding those
reserves.
The third common feature is that the reserves are often relatively
large. This has been particularly the case in recent years and it is
particularly the case in Asia. Some of the Asian central banks have
created large portfolios indeed; so large that, despite the comments
above, they must really now be considered as containing elements
of "store of wealth" functions, as well as being tools of monetary
policy and the other usual uses of the reserves. But even for coun
tries where this is not the case, the reserves are often a substantial
sum compared to the rest of the government's finances. Therefore,
returns on the reserves are not unimportant, and it is legitimate for
the managers of the reserves to try to maximize that return. In some
countries, there is some discussion as to whether a profit-maximiz
ing motive is entirely appropriate for the public sector. Many pub
lic sectors have a slightly puritanical view of profit, as if it was
something only the private sector was suited to or even able to pur
sue. Increasingly, however, such sentiments are losing favor, and
the pursuit of returns is seen as a legitimate and central element of
official reserves management. This is not just true where, as in Asia,
the reserves are large relative to national economies. It is now
widely accepted as valid for all central banks.
It s
i not, therefore, surprising that most central banks now agree
on the classic "trilogy" of objectives of official reserves management.
The three objectives are security, liquidity, and profit. Furthermore,
most also agree that security and liquidity are dominant, with the
pursuit of extra returns being conducted subject to adequate secu
rity and liquidity being maintained.
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Evolution of Official Reserves Management
Since the 1 960s
To understand the current state of play in official reserves man
agement, it is useful to consider a brief and simplified history of the
subject. During the heyday of the Bretton Woods era, foreign cur
rency reserves were almost entirely a tool for exchange rate control.
They were not, by roday's standards, large but this was not a sig
nificant issue because neither the foreign exchange markets, nor in
deed the central banks, were particularly sophisticated or aggres
sive, at least initially. Ot is interesting to consider the scale of
intervention in earlier days: if we go back before the Bretton Woods
era to the gold standard between the wars, the intervention carried
out by the United Kingdom in defense of sterling in the 1930s was
about £10 million on one day followed by about £18 million the
next day. These figures were considered huge, and indeed unsus
tainable, and the United Kingdom elected to leave the gold standard
rather than continue such intervention.)
Toward the end of the 1960s, pressures built up on the Bretron
Woods system and eventually caused it to break down. Markets be
came more aware of their power ro move exchange rates and less
willing to accept the word of central banks as absolute. The newly
floating exchange rates moved around with considerable volatility,
and there were some notable early successes for "market forces"
over the authorities. For example, the pound sterling, which went
into the European Economic Community's "snake" in mid-1972, was
forced to leave it sL\: weeks later. However, central banks were quite
slow to respond to the markets. Reserves management remained lit
tle more than liquidity management, with a high emphasis on secu
rity. Moreover, profit, the third of the three objectives of modern re
serves management, remained almost totally ignored. Indeed, the
common analysis was that reserves were necessary for policy rea
sons, and there was an inevitable cost to holding them, which was
to be seen as a cost of policy. In many central banks, it was not
even measured, and as a result was not a subject of any analysis or
discussion either within the authorities themselves or in a wider
public forum.
This could not continue forever, however, and as the 1970s pro
gressed, and currency volatility did not decrease, central banks
began increasingly to measure these costs. This inevitably and
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swiftly led to consideration of how the costs could be minimized.
This was a common learning process for most central banks, and
most central banks have now gone through it sometime in the past.
The 1970s was a volatile time, not just for currencies but also for
interest rates. The energy crisis in the real world led to financial
markets, particularly interest rate markets, becoming much more
volatile. This encouraged central banks to reconsider their passive
attitude to reserves management, particularly those central banks
that had reserves on their own balance sheet-and were therefore
themselves directly affected by changes in the valuations of their
foreign currency holdings. A general awareness among central
banks of the currency and interest rate mismatches that they were
running in their holding of the reserves became much more com
mon, and with it a desire to minimize the risks attached.
At the same time, as markets were becoming more volatile, two
other developments were taking place. Markets were becoming
much more accessible to international investors in general and cen
tral banks in particular, and spurred by this, tools for managing the
risks were being developed, enabling investors to amend their port
folio� to fine-tune their po�ition� and control their ri�k� All of thi�
.

led to both a growing desire and a growing ability to manage for
eign currency reserves more actively. There was both the need, be
cause the risks in the balance sheet had been displayed graphically
by the volatility in the markets, and there was the ability to do so,
created by the new instruments that were tl1en gaining ground and
acceptance. Furthermore, once central banks began to manage their
reserves more actively, they quickly became aware that the costs
connected with holding reserves were not inevitable and could be
reduced by active management. Indeed, central banks increasingly
began to focus on the opportunities for profit and for making gen
uine returns.
The high interest rates of the early 1980s, largely a consequence
of Paul Volcker's policy at the Federal Reserve, enabled those who
held long-term fixed income assets to make large gains as the
decade unwound. Long-term interest rates have generally fallen
overall throughout the past 15 years, but this was particularly pro
nounced in the five years from December 1981, the period when
many central banks were for me first time moving to much more ac
tive reserves management. Almough bonds did not produce posi
tive returns every year, it became clear to central banks that mere
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was money to be made in longer-term securities and that they could
therefore go beyond their original home in the money markets to
their advantage.
Equally, the development of a Eurodollar market (indeed, Euro
markets in general, but predominantly Eurodollars) seemed to offer
central banks almost risk-free anomaly arbitrage. It was attractive for
a central bank to buy bonds when they were at good spreads to the
underlying government market, and then hold them until they had
tightened in, perhaps as the primary supply was absorbed. This
"warehousing" of bonds was profitable and almost risk-free pro
vided that the central bank was not forced to sell the bonds before
they had appreciated: since, in general, central banks were not pub
lishing their investment results frequently (not even to internal man
agement), they were able to hold onto positions for longer than
most investors, and such strategies were tl1erefore ideal. Even after
the then rather wide bid-offer spreads in the Euromarkets, it paid
handsomely for central bank reserves managers. This, again, there
fore rewarded a more active and profit-oriented style.
As

a result of these developments, profits became nor just an ac

ceptable motive, but in some cases large. These were a welcome
addition to national treasuries, particularly those that were begin
ning to feel in the late 1980s the pressure to rectify fiscal excesses
of the early 1980s and late 1970s. Some of the other papers at this
conference have detailed how the excesses during this period were
entered into, and the consequences of such profligacy. Treasury
ministries have found profits on reserves management or profits on
central banks as a whole a useful source of funds to help them rec
tify this position, and for this reason, too, active reserves manage
ment for profit was encouraged.
There were obviously some interested bystanders to this devel
opment-in particular, the securities houses. They were quick to
welcome this major new class of investor, who represented high
quality customers for them. Many securities houses set up training
courses and seminars for central bankers, and this was yet another
boost to the by now widespread acceptance that it was appropriate
for central banks to run their reserves management operations as a
profit center.
The 1990s have, however, on balance been less encouraging for
central bank reserves managers. The markets have become increas
ingly liquid and sophisticated, which has greatly reduced profit op180
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portunities from anomaly trading. In particular, the actions of the
central banks themselves in the Euromarke[S mean that the easy, al
most risk-free anomaly arbitrage plays have now largely disap
peared. Unfortunately, national ftnance ministries are still under
pressure, and central banks and their governmen[S have been re
luctant to forgo the profits that they are now used to. As a result,
many central banks have had to reconsider their strategy if they
wish to continue to generate the level of profits from their reserves
that they have become used to. Clearly, one way to do this has been
to move out along the risk curve and take on more risky strategies.
Some central banks have done this knowingly, and perhaps rather
more central banks have done so unwittingly, without fully realiz
ing what they were doing.
This change of style has greally increased the requirements for
computer support, risk control systems, and the like. Many central
banks base much of their information technology on support for
reserves management on systems built largely in-house, and these
are seldom at the leading edge of the market. Keeping abreast of
developments in IT support for complex market operations is ex
pensive, as the securities houses themselves have shown with their
commitments in this sphere, and few central banks have the budget
to keep their systems as far advanced as they would ideally like.
Moreover, the greater complexity of the markets in which central
banks invest, and of their own operations, has also placed great de
mands on their investment staff. These staff are increasingly asked
to operate much more like their private sector counterparts in the
fund management industry. Yet, whereas national debt offices are
sometimes able to escape the civil service pay scale, central banks
find it much more difficult to match market rates of pay for their re
serves management staff, who typically represent only a small pro
portion of their overall establishment. This similarity of the work
with the private sector, coupled with the difference in salary scales,
has meant that many central banks operate under the expectation
of losing experienced staff after a few years in the reserves man
agement area.
These factors have led to central bank reserves management op
erations often being slightly understaffed and slightly under
resourced, with expelience at a premium. It is difftcult to keep staff
and, therefore, keep experience. And IT systems are often not quite
as good as they should be, given the size and nature of public as-
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sets under management. The volatile markets of the past few years,
particularly in 1993 and 1994, have further stretched central banks.
To summarize, the passive in-house management style adopted in
the 1970s has been replaced by a much more active style, profit
seeking approach. Profit is now widely seen as a legitimate objec
tive, albeit still as the third of the three in the reserves managers'
trilogy. This has posed new challenges as marker complexity and
volatility increases. In retrospect, the 1980s saw central banks catch
ing up and narrowing the gap on the market in terms of their level
of sophistication but, more recently, they have been falling behind
again. The market, as it were, has taken another leap forward, par
ticularly in IT, and central banks are faced with the challenge of
maintaining staffing and systems at the necessary level. And, as a
corollary, the possibility of outright losses from central banks' re
serves management operations has therefore grown.

Focus on Risk Control and Use of Balance Sheets
Partly with the increased possibility of losses, attention to risk has
also grown. Investors generally are increasingly focusing on risk as
well as return, and central banks are not immune from this. Risk has
always been an important part of investment analysis, but it is par
ticularly appropriate for central banks to focus on this because it is
at the core of their position as trustees of public assets. It could be
said, indeed, that the avoidance of unacceptable losses is the
essence of managing public funds.
One important decision is whether the assets are managed on
their own as an asset portfolio, or in conjunction with a set of lia
bilities. Let us first consider the position where foreign exchange re
serves are managed in isolation from foreign exchange liabilities.
This is much the more common approach, and the usual arrange
ment in such a situation is that the reserves are held on the central
bank's own balance sheet. This is particularly common in Europe:
most central banks in Europe hold their country's rese1ves on their
own balance sheet but do not hold their country's liabilities. It may
be that the country has no public sector foreign exchange liabilities.
This is the case in the Netherlands or in Germany, for example. Or
else they may be held at the Ministry of Finance or National DebL
Office.
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Table 9 . 1 . A Central Bank Balance Sheet
Liabilities

Assets

Banks' balances and other accounts
Note issue
Reserves and accumulated profits
Shareholders' capital

Fixed assets
Domestic securi[ies
Other domestic assets/accounts
Foreign currency reserves

The central bank's balance sheet, therefore, looks similar to that
shown in Table 9.1. On the liability side, there are capital and re
serves, the note issue, and banks' balances and possibly some other
accounts. On the asset side, there will be fixed assets, the foreign
currency reserves, some domestic securities, and perhaps other
assets.
From a risk-control viewpoint, the most obvious fearure of such a
balance sheet is that it carries unavoidable currency risks because
the liabilities are all in domestic currency, whereas not all the assets
are, and largely unavoidable interest rate risks because, while most
of the liabilities are at floating rate (or indeed free, like the note
issue), this will not necessarily be the case for the assets. Moreover,
because management of the central bank's balance sheet is likely to
be undertaken by a different area of the bank from the reserves
managers, the focus on these risks may not be a priority. Also, there
may be difficulties in managing the balance sheet too actively be
cause of interference with the operation of monetary policy. A cen

tral bank's balance sheet can of course be managed but, in many
senses, it is a fairly reactive balance sheet.
Even where the central bank does wish to set a benclunark for re
serves, such a balance sheet offers no clear guide as to what this
benchmark should be. There are no particular liabilities specified as
the counterpart to the reserves, and no obvious reason to choose
one neutral currency mix or interest rate profile as opposed to any
other. One possible solution is to discuss benchmarks with the
country's debt office or the Ministry of Finance, or whoever is re
sponsible for the foreign currency liabilities. But there are potential
conflicts here, because what is ideal for the debt office, in terms of
what s
i the best profile for the debt, may not be the best proftle for
the reserves in the context of this balance sheet. In the context of
this balance sheet, the central bank may well wish to minimize in-
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terest rate risk, which would imply holding either short duration or
floating rate assets as a majority of their assets. This is not a policy
likely to be optimal for the debt office.
The alternative approach, and the one used by the Bank of En
gland, is to manage foreign exchange liabilities and assets together.
There are several options for the balance sheet under such a regime,
depending on the ownership of the assets and liabilities. There is a
difference here between "manage" and "own." In the United King
dom's case, the bank does not own either the assets or the liabilities;
both remain in the name of Her Majesty's Treasury and the bank acts
as manager for both the assets and liabilities. But the analysis is sin1ilar in the case where the central bank has both assets and liabilities
on its own balance sheet (for example, the Hong Kong Monetary Au
thority), or even where the central bank and the rest of government
enter into some formal agreement to transfer the liabilities from one
to the other (for example, an off-market exchange of obligations be
tween the central bank and the government).
There are several options for the balance sheet under such a
regime, and the United Kingdom's is shown in Table 9.2. On the li
abilities side are foreign currency liabilities and what is described as
owner's capital. On the assets side, there are assets hedging the
liabilities and net assets. Since the United Kingdom's foreign ex
change reserves exceed the foreign borrowing, net foreign exchange
assets are positive and on the assets side.
The "owner's capital" is an essential part of this balance sheet. It
is the counterpart to the net foreign exchange assets and is the
equivalent of the shareholders' capital and reserves on the previous
balance sheet. One of the advantages of this approach is that it en
ables the managers of the balance sheet to focus on this element
and therefore on the net foreign currency reserves. This focus can
help the central bank assess its response to two questions that are
traditionally difficult for reserves managers to answer-namely,

Table 9.2. Balance Sheet Management in the United Kingdom
Liabilities
Foreign exchange liabili[ies
(i.e., foreign exchange borrowings)
Owner's capital

Foreign exchange reserves hedging lia
bilities
Net foreign exchange reserves
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when should the country borrow to finance the reserves? And,
when should it run down the reserves to pay back the borrowing?
For the United Kingdom, these questions are at the forefront of the
discussion of the optimum size of the reserves, because the United
Kingdom only borrows in foreign currency lO provide reserves. Any
foreign currency borrowing is added to the reserves (to the balance
sheet) rather than sold for domestic currency to fund the govern
ment's borrowing requirement.
In the United Kingdom. the owner's capital entry is assumed to
be a sterling liability. This is because, if the Chancellor of the Ex
chequer wished, he or she could ask the bank to sell the net re
serves for sterling, thereby cutting the government's borrowing re
quirement in the domestic market. Further questions then arise as
to the interest rate to put on these theoretical liabilities, and their
term. These are nontrivial questions, and the bank finds the balance
sheet approach useful in making the relevant decisions.
It used to be considered that the owner's capital (the sterling lia
bilities on the foreign exchange balance sheet) should be consid
ered as being at the same maturity as the United Kingdom's do
mestic borrowing in the gilt market. At the time, the average
maturity of United Kingdom domestic borrowing was about five
years. Therefore, the hypothetical maturity of the owner's capital
was also put at five years, and this led to the bank holding foreign
currency assets with a maturity of about four to five years as well.
More recently, the correctness of this has been reconsidered, and
there is more of a tendency now to consider that the sterling liabil
ities on the balance sheet are held at floating rate, and therefore the
net foreign exchange assets that the bank manages on behalf of the
Treasury also tend to be floating rate money market instn1ments.

Benefits of the Balance Sheet Approach
The balance sheet approach has several consequential advantages.
First, for much of the foreign currency assets, there is a natural
benchmark-the liabilities. The currency and interest rate risks on
the assets held to hedge tl1e liabilities can be eliminated almost com
pletely by holding the assets to match exactly (or as near exactly as
the managers wish) the cash flow obligations of the borrowings.
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Second, discussion is directed to the size and composition of the
net reserves. The construction of the balance sheet highlights that
this is the part that carries excess risk. It remains the part of that bal
ance sheet where market movements can affect the overall position.
By focusing directly on the net reserves, attention is directed to the
part of the balance sheet at risk, and questions such as the size, ma
turity, and composition of those net reserves can be assessed. This
is valuable, because these are areas that central banks typically do
not spend a great deal of time on.

For the United Kingdom and other European Union central banks,
these questions are becoming timely as European Monetary Union
approaches, both because the European Central Bank will be creat
ing its balance sheet afresh with no constraints from existing obli
gations and accounting principles, and because member central
banks will wish to consider what the optimum size of their reserves
are when they no longer have direct responsibility themselves for
their currency. The Bank of England does find that the balance
sheet approach sheds a new perspective on the debate, and, in dis
cussion with central bank colleagues from elsewhere in the Euro

pean Union, some of the ideas that we bring to the table are rather
different because of our different approach.
Another major advantage of this approach is that attention is fo
cused on the need to make a realistic assessment of the cost of
holding reserves, particularly net reserves. This is important, be
cause unless the cost of holding reserves is known, one cannot an
swer questions such as the optimum size of the net or gross
reserves.
Finally, the balance sheet approach also raises the possibility of

using manipulation of the liabilities side of the balance sheet to
achieve a desired overall risk position or a desired position in the
markets. Such operations are less easy for central bank reserves
managers who have responsibility only for the assets and who may
have no relationship with the owner of the liabilities.

Conclusions
This paper has considered the evolution of central bank reserves
management and has argued that a balance sheet approach has
many merits in assisting the authorities on some of the more diffi-
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cult policy decisions connected with reserves management. Three
main conclusions can be drawn.
First, modern markets place a great emphasis on risk control as
the key to successful asset management, and this is as true for a cen
tral bank managing a country's reserves as for those managing a
mutual fund, a pension scheme, or whatever.
Second, from a national perspective, risks inherent in holding for
eign currency reserves are best managed at as high and as aggre
gate a level as possible. The Bank of England's experience is that if
risks are disaggregared excessively, then control is sacrificed and the
accumulation of a large number of small risks can become an un
acceptably large risk, whereas if a country's foreign exchange posi
tion can be aggregated at a high level, the overall risk can be as
sessed and therefore minimized.
Third, where the institutional framework permits, there is much
merit in taking assets and liabilities together. This is not always pos
sible, and for countries where it is not possible to do this, or where
there are independent agencies managing the two halves of the bal
ance sheet, the challenge becomes one of communications and

identifying a common objective

that does

not interfere with their

separate objectives. But, where the institutional framework permits
(as it does in the United Kingdom), there is much merit in the bal
ance sheet approach. Furthermore, even where the government
does not have any foreign liabilities, there are nevertheless notional
liabilities against which the foreign currency assets are being held,
because there is always the possibility that they can be sold for do
mestic currency, and there is always something, therefore, on the
other side from the assets, even if it is only an opportunity cost. So,
even where there are no foreign liabilities, the balance sheet ap
proach does highlight the opportUnity costs and risks of holding net
reserves.
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his paper reviews trends in central bank reserves management

Tover recent years.l It draws upon theoretical and statistical work

prepared in various areas of the Bank for International Settlements
(Monetary and Economic Department, Banking Department) and
upon our own experience from contacts with central bank reserves
managers.
Admittedly, an exercise that intends to identify the main trends
and key factors runs the risk of oversimplification-since the world
of central banks is made up of a wide spectrum of organizations,
functions, and responsibilities. As a result of these differences, there
is a great variety of ways in which central banks approach the ques
tion of reserves management. The matter is further complicated by
the fact that confidentiality is often an important factor for central
banks. Nevertheless, we have made every effort to guard against ex
cessive generalizations. Some common features, however, can be
identified:
• Despite theoretical literature on the optimal level of reserves,
their size is, most of the time and in most of the countries, a
consequence of economic policy and particularly monetary
policy or foreign exchange policy at the central bank. Few cen
tral banks have a reserve objective per se, although the size of
1See Scott Roger, ''The Management of Foreign Exchange Reserves," and
"Overview of Reserve Management by Central Banks," a paper presented in Flo
rence in 1994 by jean-Fran�ois Rigaudy and in Cartagena by Pierre Cardon.
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reserves could in some cases represent an additional (and
acute) constraint Lo economic policy.

• Central banks hold reserves usually for three main reasons,
namely: transaction needs, intervention purposes, and wealth
accumulation. Each central bank has its own combination of
these three features and no particular one appears to have
been dominant over recent years. In addition, Goldslein and
Turner have shown that a healthy cushion of international re
serves appears to have taken on added importance for pre
venting crises in domestic banking systems in emerging market
economies.2

This paper investigates the main statistical changes in foreign ex
change reserves within the past few years. It then describes some
significant changes that have taken place with regard to the objec
tives and investment policies of central banks. Finally, it points out
some trends that could noticeably slow or even reverse these recent
changes.

Evolution of Foreign Exchange Reserves
Foreign exchange reserves have grown at an increasing rate in re
cent years, while the currency composition of reserves has re
mained relatively constant. This has coincided with the trend toward
a more integrated global economy. In the years up to 1996, the
nominal size of reserves in dollar terms increased at an average an
nual rate of 14.3 percent ( 1 1 . 3 percent in 1993, 14.8 percent in 1994,
and 16.8 percent in 1995). The growth in reserves in 1994 and 1995
was at least two percentage points higher than the 1986-92 average
annual growth rate of 12.9 percent. This growth in reserves has not
been symmetric between industrialized countries and emerging
market economies (see Figures 10.1 and 10.2, and Table 10.1). From

1993 to 1995, industrialized countries experienced a slower growth
in reserves than during the period from 1986 tO 1992 (10.1 percent
average annual growth rate against 11.2 percent), while over the
same period, the foreign exchange reserves of emerging market
economies grew at a rate of 18.7 percent-compared with 15.2 per2See Goldstein and Turner, "Banking Crises in Emerging Economies: Origins
and Policy Options."
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Figure 10.1. World Foreign Exchange Reserves
(111 billions of U.S. dollars)
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Source: IMF, lntetnaHonal Financial Statistics.

cent during the period from 1986 to 1992. As a consequence of this
faster rate of growth, by the end of 1995, the total foreign exchange
reserves of all central banks had reached a combined amount of
$ 1,382 billion, of which $655 billion (47.4 percent) were held by
central banks of industrialized countries and $727 billion (52.6 per
cent) were held by central banks of emerging market economies.
Thus, the sharp growth in the reserves of developing countries has
Jed to a major shift in the distribution of world reserves. Industrial
ized countries no longer hold the major portion of world foreign ex
change reserves.3
Within the industrialized group of countries, Japan has been the
one exception to the trend toward slower growth in reserves in re
cent years. In Japan, foreign exchange rese1ves increased 40.7 per-

3The average percentage of reserves held by industrialized countries between

1985 and 1994 was 57 percent.
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Figure 1 0.2. Shares of Total Foreign Exchange Reserves
(In percent)

•IndustYialized •Eastem Europe •Asia • Latin America ORes/ oJlflot·ld
Source: IMF. Illlenwtlotwl Financial Statistics.

Table 1 0 . 1 . Annual Growth in Foreign Exchange Reserves 1
Country Type

1991

1992

1993

1991

199';

World

1986-922
12.9

6.2

0.11

11.3

H.R

16.H

1-1.3

Industrial countrie�

11.2

-3-

-J.H

12.0

0.68
-12.9

'1.6
•1.2

12.8

13.7
1/.6

11 5

3.8

•19.8

7.0
!0.-

1993-95

10.1

G-10

10.1

United States
Japan
Germany

lo.J.9

-8.9
-11.9

8.6

-11.1

0.21

'13.1

-O.R
29.8

I 1.0

-15.3

-Q.�

/.7

-3.3

15.2

-8.6
22.3
22.8

19.3

Emerging markeL'>

6.3

IR.9

2.6

P.O

1�5
26.1

19.6
12.2

18.3

39.2
1.2

39.'!

--.c;

23.5

-';.7

16.3

13.2

66.8

26.">

95.•1

60.3

923

921

1,029

1.18.2

1,382

N.i
a

17.9

Latin America

20.6

Ea>tern Europe.:

13.6

19.1

18.7

Total foreign

exchange reservc.:s3

Sources· IMF muional data, and BIS.

'All numbers arc presented 111 percentage terms.

'Annualized growth over the entire period.

�These number� are expre!>M'd m billion.> of U.S. dollar,.
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cent on average per year between 1993 and 1995, whereas the level
of reserves in other developed countries remained relatively stable.
Among industrialized countries, at the end of 1995, the bulk of the
reserves were held by Japan ($172.4 billion), Germany ($60.2 bil
lion), and the United States ($49.1 billion).
During the same period, the reserves of emerging market
economies swelled and caused their share of the total to reach more
than 50 percent. However, the growth was different between re
gions. In Latin America, foreign exchange reserves grew much
slower over those three years (13.2 percent average annual growth
rate) than they did in 1986-92 (20.6 percent). The level of Latin
American reserves was $125.2 billion at the end of 1995. Also, al
though Eastern European countries experienced an impressive 60.3
percent average annual growth rate from 1993 to 1995 compared
with the 13.6 percent average annual growth from 1986 to 1992, the
total level of reserves held by central banks of that region were still
small in relative terms ($82.8 billion). In March, the largest contri
bution to the rapid growth of reserves was taking place in Asian
emerging market economies. Foreign exchange reserves of this re
gion, which amounted to $423.6 billion at the end of 1995, had
grown steadily at an average of 18 percent a year since 1986.
The size ($1 ,382 billion) and growth of foreign exchange reserves
(14.3 percent from 1992-95) can be put into perspective by com
paring it to world foreign exchange activity. As of April 1995, the
average daily turnover of global foreign exchange markets (com
posed of spot, outright forward, and foreign exchange swap con
tracts) was estimated to be nearly $1.2 trillion ($1, 190 billion).4 Fur
thermore, between 1992 and 1995, foreign exchange transactions
increased by 45 percent or 12 percent annually. The size of total re
serves ($1,382 billion) grew at an annual rate of 14.3 percent over
1993-95. Although there might be no logical link between these fig
ures, it is nevertheless interesting to note the similarity between the
growth in reserves and the growth in global foreign exchange
turnover (see Figure 10.3).
Part of the enormous increase in world reserves in recent years is
attributable to factors such as the accumulation of interest, central
bank foreign exchange activity, and increased trade and capital
4See BIS, "Central Bank Survey of Foreign Exchange and Derivatives Market
Activity 1995."
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Figure 1 0.3. World Global Foreign Exchange Turnover and
Foreign Exchange Reserves
(111 billions of U.S. dollm·s)
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flows. Some idea of how much the growth in reserves arises from
pure interest accumulation may be gained by calculating since 1986
the proceeds of investing the reserve total for each currency in the
respective three-month LIBID (London Interbank Bid Rate) index,
and converting back into U.S. dollars al each year-end. This ap
proximates to separating out the accumulation of reserves purely at
tributable to leaving the funds in liquid assets. ln fact, this rough cal
culation shows that as of year-end 1995, 47.2 percent of reserve
growth from 1985 to 1995 in dollar terms would have been obtained
from merely investing in three-month LIBID instruments and con
verting the returns into dollars (see Figure 10.4).
Finally, it is interesting to compare the growth in reserves in dif
ferent geographical regions with standard criteria for determining
the adequate level of reserve holdings. The optimal level of reserves
will certainly differ from country to counuy. One well-known rule
of thumb is to have a level of reserves that covers three months of
imports. Another approach is to determine a reserve level upon the
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Figure

10.4. Foreign Exchange Reserves Over Time

(In bfllio11s of U.S. dollars)
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contribution of trade to GOP, more commonly known as the aver
age propensity to trade. The average propensity to trade is usually
the ratio of exports to imports or an average of the two to GOP. Al
though there has been no exact preferred ratio established, the gen
eral idea is that a country might want relatively more reserves when
its trade-to-GOP ratio is higher. Yet another method to assess an ap
propriate level of reserves, suggested by Scon Roger, is to examine
current account variability by measuring the standard deviation of
current account changes each year.s
Most of these measures are included in Table 10.2, which com
pares the evolution between two periods-1985 to 1991, and 1991
to 1995. Column 2 of the table identifies a country or synthesizes a
"representative" country by taking an average of the reserves of
each country in the region (weighted according to their share of the
total). To examine the evolution of reserves, three methodologies
for determining reserve levels, summarized in the previous para5See

Scott Roger,

"The Management of Foreign Exchange Reserves."
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Table 10.2. Nominal Foreign Exchange Reserves and Various Metrics
4

3

6
Current
Accoum

Trade'

ojV.S.
dolltlrs)

Country

lr.ldc

(Percent}

Volatility

Tomls
r
(/II billlorzs
(In billions foeign
of U.S. exchange of U.S.
(Percell/)
C.A. V.4 dollars)
dollars)
S.D)

Avcragc2

Foreign
(frl billions exchange/

8

Momh
cover

(.11omhs)

1991

10

Trade
GOP

1995

1991 10 1995

1995

Industrial

�8.1

23.5

2.8

24.5

16.3

2.9

55.6

18.2

655.6

G-10

2. 1

23.0

2.7

510.5

United States

43.4

6.2

0.7

1 0.5

20.6
57.3

0.6

49.1

Japan

92.3

2.9

8.7

25.5

3.5

172.4

Germany

24.9

72.6

14.4

1. 7

25.0

6o.2

49.6

53.8

6A

629

29.5
4.2

2.3

ASia

1 1 .6

423.6

L
� lin America

17.9

61.8

7.4

17.7

6.3

2.8

125.2

5.9

30.8

3.6

30.3

3.4

1.7

82.8

Eastcm Europe

1985 10 1991

1985 to 1991

199 1

Industra
i l

33.8

23.2

2.7

25.6

13.1

2.6

515.5

G- 10

38.7

18.6

2.2

24.6

16.3

2.3

365.5

Unitl.-d States

245

5.2

45.9

23. 1

9.2
9.9

0.6

56.8

0.6
2.7

40.4

Japan

23.9

2.3

61.7

Germany

54.3

16.6

1 .9

28.9

28.9

2.3

Asia

33.3

67.3

8.0

3.9

8.4

57.5
249.0

6.2
2.2

38.1

4.5
1 .9

55 2

latin Americ-.1

Eastcm Europe

16.3

16.3
27.5

3.6

1 .9

1.7
1.1

63.4
21.7

i
national data; and 1315.
Source: IMF, International Financial Statistcs,
Note: ASia

•

China, India, Hong Kong SAR, Korea, Singapore, Taiwan Province of China, In

donesia, Malaysia, Philippines, and Thailand; latin America
bia, Mexico, Peru, and Venezuela; and Ea�tern Europe

•

•

Argentina, Brazil, Chile, Colom

Czech Republic, Hungary, Poland, Ro

mania, and Turkey.

1Trade is defined as the sum of exports and imports divided by two.
2Average stands for average of foreign exchange reserves and is computed by taking a geo

metric mean for each of the countries over the given period. For groups of countries, such as

the G-10, a weighted average of all the countries within the group s
i taken to get the final flg
ure. The weights are based upon percentage holding of foreign exchange reserves. This
methodology attempts to capture a representative figure of that region based upon its share of
foreign exchange holdings. This is in no way a "representative" coumry in terms of economic

"'eight (as indicated by GOP); however, it may be a more interesting weight to analyze world
foreign exchange reserves.
3S.D. represents the standard deviation of annual current account changes.

4This figure is the ratio of the average foreign exchange resetves over the period to the cur
rent account variability as defined by its standard deviation.
S'fhe total figures repreent
s
the total foreign exchange reserves of each region as of the end

ing period. ln the upper panel, this is as of end-1995 and in the lower panel, this is as of end1991.
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graph, are compared for different regions over the two periods. Col
umn 4 of the table represents the average month cover of foreign
exchange reserves for various countries and "representative" coun
tries of different regions. It indicates that for industrial countries, the
G-10, the United States, Japan, and Germany, foreign exchange re
serves have adjusted to the increase or decrease in trade experi
enced by them in recent years. In other words, the ratios have re
mained relatively constant between the two periods. For Asian
countries, these ratios have decreased. This indicates that for the
"representative" country in Asia, growth in trade has outpaced the
growth in reserves-a point of some significance in the light of the
recent enormous growth in Asian reserves. Despite the decrease in
this ratio for Asia, ratios there were still three times as high as the
ratio for the representative G-10 country.
It is at this point that column 5 is interesting. One will notice that
the Asian trade-to-GOP ratio is three times that of the G-10 repre
sentative. It might be quite logical for Asian countries to have more
reserves given the importance of trade in their economies. For East
ern Europe and Latin America, the month cover actually increased.
Finally, one may observe the evolution of the current account crite
rion in columns 7 and 8. Overall, current account variability has not
changed much from the earlier period, except for the United States.
The ratio of foreign exchange reserves to current account variabil
ity (column 8) has remained relatively stable for most countries, ex
cept Japan, Asia, and Latin America. Japan's figure increased by ap
proximately 30 percent, Asia's by about the same amount, and that
of Latin America by roughly 60 percent. Thus, if one believes that
current account variability is a reasonable criterion to judge the ad
equacy of foreign exchange reserve holdings, then the Asian re
seJves had increased by too much--or conditions had changed so
as to require a higher ratio.
Perhaps the most telling story from these figures is that the growth
in Asian and Japanese foreign exchange reserves was so substantial.
While some measures indicate that the growth was either sufficient
or too little as a consequence of economic events, other measures
indicated that this growth had exceeded what was warranted.
Over the same period, the composition of reserves, excluding
gold, has remained relatively constant. Since 1970, there has been a
decline in the percentage of U.S. dollar reserves within the overall
total, though this decline has stabilized in recent years (see Table
196

©International Monetary Fund. Not for Redistribution

I0

-

TRENDS lN CENTRAL BANK REsERVES MANAGEMENT

Table 10.3. Currency Composition of Foreign Exchange Reserves•
Currency

1970

1980

dollar

77.2

Japanest: yen

n.:t.

Deutsche mark

French franc

1.9
10.4
1.1

67.2
4.3
14.8
2.9
1.7

Dutch guilder

n.a.

n.a.

U.S.

Pound sterling

Swiss franc

0.7

3.2

Private ECU

n.a.

n.a.

8.7

5.9

Other

1984

1991

1992

1993

68.3
6.1
13.6
2.6
0.8
0.7
1.9
0.2
5.8

56.2
9.3
16.9
3.1
2.4
0.9
1.1
4.3
5.8

60.9
8.6
15.0
2.9
2.1
0.5
1.0
2.6
6.3

61.4
8.5
15.6
3.3
2.0
0.5
1.1
2.5
5.7

1994
60.7
8.8
15.9
3.0
1.9
2.5
2.2
2.8
5.7

Source: BIS.
1The compositions are computed f(>r year-end figures of foreign exchange reserves.

1995
61.4
7.6
16.1
3.0
1.9
0.3
0.8
2.2
6.7

All num

bers are expressed in percentages.

10.3). Indeed, the currency distribution of reserves since 1992 has
been r�atively constant, with the exception of holdings of Japanese
yen (which have declined by 12.8 percent since 1994). It is not easy
to draw clear conclusions about a change in the composition of ag
gregate reserve holdings. Horii (1986) has shown that roughly only
1 percent of the 12.8 percent drop in the U.S. dollar share of re
serves between 1972 and 1984 was attributable to a change in the
preferred holdings of currencies by central banks.6 A much more
significant factor was the greater accumulation of non-U.S. dollar
currencies by countries with different reserve baskets. Horii also
found no evidence that the currency composition of foreign ex
change reserves could be explained by international trade patterns
or traditional risk and return arguments. It seems that a large part of
currency management focuses upon liquidity concerns-hence, un
surprisingly, the large holdings of U.S. dollars.
Finally, a word or two should be said about gold. The estimated
35,000 tons of gold held by central banks (equivalent to about $430
billion) still represent a significant proportion of global reserves, de
spite a steady decline from about 90 percent in 1970 to 20 percent
today (see Figure 10.5). The effect on market sentiment of central
bank gold sales should not be underestimated, but such sales as
have occurred have been modest in comparison with the level of
total central bar!k holdings, and the proportional decline is almost
entirely due to the rise in foreign currency reserves.
6See Akinari Horii,

"The Evolution of Reserve Currency Diversification."
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Figure 10.5. Gold Share of Central Bank Reserves
(in pe1·cent)

Source: IMP, fnlernalionnl Ffnancfal Statlstfcs.

Significant Changes in Objectives and Investment Policies
The significant developments over recent years in cenLral bank re
serves management have been largely prompted by dramatic
changes in the external environment, including the internationaliza
tion of money and capital markets as well as the impressive ad
vances made in technology and information systems. It is, however,
also lhe result of profound changes that have taken place within
central banks themselves, whether arising from increased account
ability for their actions demanded by the public, or by the trend to
ward greater independence, or the significant improvement in com
munication between central bankers themselves, fostered by
international organizations (such as the BIS) and private financial
institutions. [n many cases, of course, it will be a combination of all
these factors.
This section reviews some of the more important changes cur
rently being experienced by central bank reserves managers.
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Progressive Increase in Transparency
Reserves management has for a long time been considered one of
the most confidemial activities of cenual banks, partly because of ils
links to foreign exchange intervention, but also because of the cen
tral banks' own traditions of secrecy. This confidentiality with regard
to reserves management is still predominant among central banks.
Nevertheless, some changes are emerging. Regulators have pushed
commercial institutions toward more transparency in the presenta
tion of their published accounts. Following the same path, finance
ministries and governments increasingly require demiled and so
phisticated information from central banks on the management and
performance of national reserves. As a price for greater indepen
dence, central banks could in the future be subject to demands for
more transparency as their accountabilities become more precisely
identified. In emerging market economies, such transparency may
to a certain extent be imposed by the market-which will require
more information before committing substantial funding to a
country.
At present, a minority of central banks make their investment
policies and precise performance figures available to the public
(such as Australia and New Zealand) or through a mark-to-market
end-of-year balance sheet (such as the Netherlands and Sweden).
This trend may be expected to accelerate in the future.

Significant Changes in Definition, Objectives, and Constraints
of Reserves Management Policy
The security and safety objective remains paramount to reserves
management in central banks, leading toward a tightening of credit
constraints and a berter assessment of the risks incurred. Central
banks are averse to credit risk, such as exposure to losses through
defaults. Even if the losses are eventually recouped through litiga
tion, most central banks do not want the risk of having their names
even mentioned in this connection (given the reputation risk and
cost involved).
To some extent, as a result of this credit aversion, central banks
seem to price credit risk differently from other participants. Over re
cent years, therefore, few central banks have loosened their credit
risk constraints. On the contrary, most of them have moved toward
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tighter rules in response to the perceived weakening of credit rat
ings among banks and a general tendency toward concentration.
More specifically, the trend toward tighter rules will only have been
encouraged by various examples of central banks being unwittingly
caught up in bank failures. The growth of marketable debt in most
developed countries has resulted in a marked increase in the avail
ability of liquid and highly rated government securities, providing
central banks with attractive opportunities to diversify and replace
bank risk.
The sensitivity of central banks to credit risk is such that there is
a clear trend to develop credit risk groups charged with the inde
pendent assessment of banking counterparties and even, some
times, of sovereign entities-with a view to setting limits for trans
actions. For this credit risk function, central banks are drawing on
their own analytical capacity but also, like the market, are using the
services of major rating agencies. It is also worth mentioning that,
with regard to a specific failure of a fmancial institution, conflict
may arise between the role of a central bank as an investor, on the
one hand, and as a regulator on the other.
Liquidity has also remained a major requirement for central
banks, and they have noticeably improved and refined their liquid
ity management. Of course, liquidity remains difficult to grasp and
to quantify as there is no precise economic model to analyze it. Li
quidity is relative and often dependent on market conditions. The
liquidity premium cannot easily be isolated from the market or
credit risk premiums. For central banks, liquidity has another di
mension, which is the necessity not to unsettle markets and create
financial

disturbances

that

could

conflict

with

other

policy

objectives.

As measured by the relative share of securities in foreign ex
change reserves (BIS computations show that securities represented

75 percent of central bank foreign exchange reserves in 1995), li
quidity has continued to increase in recent years, mainly in relation
to the development of liquid securities markets in most of the cur
rencies that are held as reserves.7
In addition, it is widely recognized that the dominance of the U.S.
dollar in foreign exchange reserves (particularly reserves kept for in7There is, of course, wide disparity between the liquidity of different
securities.
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tervention purposes) can also be partially explained by the role of
the dollar as a transaction currency and the liquidity of the U.S.
money and capital markets. There have, however, been several
changes to the approach of central banks to liquidity management:
• Many central banks have split their reserves between liquidity

and investment portfolios in order to deal with different sets of
objectives and constraints. Liquidity portfolios usually have a
short-term management horizon and duration. The low, but ef
fectively riskless, return achieved on this portfolio is then
viewed as the price to pay for liquidity. The key question when
managing such a portfolio s
i more to determine its size than its
asset composition (which is usually short-term money market
instruments). Some central banks have also recognized that
through derivatives they might even, to some extent, split the
management of market risk and liquidity risk. For example,
through the use of futures, it is possible to hold securities
across the curve (which are sometimes more liquid than "cur
rent" issues).
• Some progress has been achieved in the qualitative analysis of

liquiclity by central banks. Most now assess carefully their po
tential liquidity needs through historical and statistical analysis
of past interventions and, for some, worst-case scenarios or
stress tests. Nevertheless, when evaluating the potential need
for liquidity, central bank managers also need to adjust their
portfolios and take full account of recent developments in the
economic, and particularly in the foreign exchange, policies of
their countries.
• There has also been some evolution in the approach to liquid

ity by central banks. This has traditionally consisted of defining
liquidity risk as the risk that money cannot be recovered
quickly, or recovered only at considerable cost. The ability to
sell or to liquidate positions is obviously relative and linked to
the depth of the market and its capacity to absorb large trades.
Apparenrly, globalization of fmancial markets and the exten
sion of hedging possibilities have enhanced the liquidity of
most markets. However, there is a growing concern that, due
to the concentration of the industry, the liquidity of some mar
kets would be quite vulnerable to t11e potential default of a
major player.
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• Another approach is to view liquidity risk as arising from fund

ing mismatches in cash flows. In other words, to bear liquidity
risk is to run the risk of not being able to meet cash needs or
to run the risk of not having funds readily available when re
quired. As compared to the traditional approach (ease of liqui
dation), this alternative considers that cash needs can be met
not only by liquidating assets but also through borrowing out
right or against collateral.
• Indeed, the rapid development of repurchase (repo) and swap

markets has made it easier for a central bank to borrow foreign
currency for a short period of time against its domestic cur
rency, as well as against other kinds of collateral: securities,
other foreign currencies, gold, and so on. Some central banks
have in addition developed agreements on repo lines with
other central banks: this type of agreement has sometimes been
concluded between institutions in the same geographical area
(such as the recent bilateral U.S. dollar repurchase agreements
concluded among a number of Asian countries).
• Neverrheless, liquidity in the sense of financing capacities still

remains a relative concept-as the conditions under which
funds can be borrowed vary significantly from one debtor to
another. Each central bank has to assess its own trade-off be
tween holding securities, which can be easily liquidated, and
its borrowing costs. Globally, it seems that liquidity manage
ment has become much easier for countries that enjoy a high
quality credit rating and are well regarded by financial markets.
Others have also benefited from the overall increase in the li
quidity of markets, but to a much lesser extent.
• The most noticeable change as regards central bank reserve

management objectives is the increasing weight placed on re
turn. Return maximization is still a "tertiary" objective but is
playing a steadily increasing role in reserves management. The
main reasons for this evolution include the following.
- In many countries, there is increasing pressure from gov
ernments to maximize income from reserves to benefit gov
ernment finances or to service external debt.
- There is a more widespread perception that new financial
management techniques provide cost-effective ways of im202
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plementing a conservative management policy and there
fore a return-oriented management is no longer contradic
tory to a conservative management.
- High returns are required as evidence of the professionalism
of the staff (as good as the private sector) and of the repu
tation for efficiency of the central bank.
- High returns are necessary to justify and to finance the ever
growing investmems needed (saff,
t
IT, back office, and so
on).
Although it is dangerous ro generalize, it seems that the empha
sis on return is often Linked ro the size of the reserves; the higher
the level of reserves, the more weight attached to achieving a higher
return. This is consistent with the idea that central banks seek first
to meet their transaction and intervention needs, only then turning
to the goal of maximizing returns. It is also consistent with general
economic and financial theory, which assumes that the richer an in
vestor is, the less risk averse he or she is.
The increasing appetite for return puts more emphasis on the for
mulation of a precise return objective. Most central banks claim that
their objective is to achieve a "reasonable,'' "satisfactory," or "opti
mal" return. However, central banks have different attitudes toward
this question. Given the uncertainty of their investment horizon and
of their currency allocation, most of them set relative return objec
tives versus a benchmark. A few of them define a minimum total re
turn objective at the start of each new financial year, specifying the
reference currency (which could be the domestic currency, a spe
cific foreign currency, or a currency basket) and a reference cur
rency allocation.

Increased Appetite for Return Has Led
to More Active Management
The tremendous improvements in communication and technology
have helped markets to become much more efficient: mispricings,
arbitrage opportunjties, and "anomaly trading" have more or less
disappeared or at least have become so limited in time and in size
that they require leveraged positions to take advantage of them. Fig
ure 10.6, prepared by J.P. Morgan, shows indeed a significant re
duction in the magnitude of term-structure ''errors" in the main gov203
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Figure 10.6. Tighter Term Structures
(In bastspoints)

1986

1991

1996

Source: National sources.
Note: Average standard error in regressing daily changes seven-year government yield on 2-,

5-, and !().year benchmarks in the Unired States, United Kingdom, Japan, Gertru�ny, and France

during tbe first six months of the year.

ernment bond markets (in the example, over 10 years, the average
difference between the 7-year government bond yield and its theo
retical value as calculated by a term-structure model based on 2year, 5-year, and 10-year bonds declined substantially). In other
words, central banks can no longer rely mainly on traditional and
relatively riskless arbitrage, an activity on which most of them orig
inally built their reserves management capacities.
Many central banks have since moved toward a more active man
agement of their interest rate risk and, less frequently, of their for
eign exchange risk. Most of them actively manage the duration of
their portfolios in tight limits to increase relative return versus a
benchmark that represents passive management: over recent years,
central banks have become major players in short- and medium
term securities of the principal G-10 government and money mar204
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kets. In response to this development, a large number of private fi
nancial institutions have over the years created specialized cenrral
bank desks, and they devote significant efforts ro providing infor
mation and training to central bank staff.S
Only a few central banks actively n1anagc their currency risk. The
size of their foreign exchange positions is, however, often limited.
Finally, to increase their return, most central banks have partly
eased the constraints on the maximum authorized maturity of in
vestment products and on the type of instruments permitted. How
ever, both diversification and maturity-lengthening remain limited
for the present.

Performance Measurement and Risk Assessment
Benchmarks have become the norm as regards internal perfor
mance assessment of reserves management. Indeed, they present
many advantages: as a means of communication and control across
the whole organization; as an expression of risk preferences; as

a

means of the long-term investment policy of the management and
the board; as a market-neutral position; and as an objective for pnrt
folio managers. Over recent years, many central banks have found
it useful to use such techniques, if only to revisit and incrc<:1se the
consistency of their reserves management policies.
However, many central

banks still have a traditional cost

accounting approach for publishing their results. The inconsistency
of this with the benchmark "total rare of rewrn" approach remain�
limited-provided the average duration of the portfolio is kept
rather short (up to one year). There is much more of a problem
when funds are invested in the longer pa1t of the yield curve, where
capital gains and losses can often be significant. Both solutions have
drawbacks: mark-to-market accounting can create a higher volatility
in the yearly profit-and-loss accounts owing to market fluctuations
(this sort of volatility is usually regarded as counterproductive for
the central bank); book cost-accounting, on the other hand, can cre
ate profits and losses that are not directly related to market move
ments. It can even sometimes interfere with the managemenr of the
portfolio when it contains large potential losses.
ssome of the central bank desks have recruited former central bank reserve�
managers.
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Benchmarks are usually rather short (from three months to two
i that, owing to the spe
years) for two main reasons. One reason s
cific purposes of reserve assets (they could be unexpectedly re
quired for interventions), central banks cannot always assume they
will keep the same amount of funds over a full interest cycle: the
usual risk/return analysis, which in efficient markets would argue
for a long duration, cannot simply be applied to central bank re
serve management. Another reason is that being conservative in
vestors, central banks keep their n
i vestments short to avoid a neg
ative total return even on short periods-though, over recent years,
there has been a modest lengthening due to an increased appetite
for return. As mentioned earlier, only a few central banks actively
manage foreign exchange risk, so global benchmarks are the ex
ception, and most central banks have different benchmarks for each
currency.
Considerable efforts have been made by central banks in defining
appropriate benchmarks. Many central banks have developed inter
nal, sometimes sophisticated, benchmarks, which they maintain and
improve constantly. But there has also been a recent trend toward
using external benchmarks, which can be viewed a!'; providing more
credibility to the investment and performance measurement
process. More important, the availability, the range of countries,
markets, and market segments covered by external indices and
subindices have considerably increased-allowing central banks to
combine them easily in a way that best suits their needs.
There is nevertheless a risk in focusing excessively on the bench
mark as shown by the 1994 bond markets sell-off. A sharp increase
in market volatility and adverse movement in interest rates could in
deed lead to a significant and unexpected negative return. Many
central banks have come to realize the shortcomings of this ap
proach and also of their traditional risk measurement, which gener
ally was based on duration analysis. Hence, tl1e welcome given by
central bank reserve managers to the rapid development of new risk
management techniques.
Indeed, central banks have shown great interest in these new
techniques and in the concept of value-at-risk (VAR), in particular.
Among factors of note here has been a progressive recognition by
central banks that financial risks are an integral part of their core
business activities (not only for reserve management, but in other
areas such as the application of monetary policy as well). Some of
206
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them are therefore keen to use the most recent and sophisticated
techniques to measure their financial risks. There has also been sub
stantial progress in information technology and the availability to a
large investor base of pre-computed standard risk data (particularly
through J.P. Morgan's RiskMetrics set of correlations and volatilities),
which has made the task of measuring these financial risks much
easier. In addition, central banks are usually thoroughly involved or
are responsible for the supervision of their domestic banking sys
tems. A deep, theoretical, and practical understanding of fmancial
risks is regarded today as essential in carrying out this task.9
A few central banks are already using VAR or similar concepts at
an operational level to define their risks and objectives more accu
rately. Many others are considering it. This process is only in its
early phases. It remains to be seen if these techniques, which could
lead to substantial changes in the management of funds, will be ac
cepted and adopted at higher management levels within central
banks.

Increased Use of External Portfolio Managers to
Over recent years, many central banks have entrusted one or
more external asset management companies with a modest part of
their reserves. They do so for a variety of motives, including the fact
that the use of external portfolio managers allows them to invest in
directly in certain markets where it would be difficult to be active
directly. either for time zone reasons or because they lack the re
quired expertise. External portfolio managers are often used as
yardsticks for comparisons with risks and returns achieved inter
nally, even if the guidelines established are often quite different
from internal ones. The major reasons for using external managers,
however, lies in the desire of central banks to benefit from more
speciallzed and different skills in portfolio management. An exter
nal portfolio manager usually offers comprehensive systems for risk

9fn the proposals of the Basic Cornminee on Banking Supervision to amend
the 1988 Capital Accord to incorporate market risk, regulators have accepted
that banks could use their internal models of VAR to measure and report their
market risk, subject to a number of carefully defmed conditions.
10Qn this topic, see John Nugee, "Use of External Managers in Central Bank
Reserves Management."
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and performance measurement, training facilities, market research,
and, more importantly, the opportunity to profit from an ongoing
dialogue about fund management with a firm using private sector
investment knowledge and style.
A minority of central banks have pushed this reasoning further:
whether for lack of internal resources, the conviction that the pri
vate sector can perform as well as internal managers at a competi
tive price, or else the willingness to foster a local fund management
industry, some institutions (such as the Hong Kong Monetary Au
thority and the Central Bank of Argentina) have decided to entrust
a larger part of their funds for management by the private sector.
Striking evidence of the importance attached to external portfolio
management by certain central banks is the ever-more elaborate
process for selecting external managers. If public tenders for exter
nal portfolio managers are still the exception in the world of central
banks, the information required has become comprehensive. n In
some cases, use is made of specialized external consultants to assist
the central bank in its selection process.
Despite some disappointment about actual experience on perfor
mance, particularly when markets are performing badly (for exam
ple in 1994), this trend is expected to continue. It should be stressed
in conclusion, however, that many central banks have found that
"managing" an external portfolio manager can sometimes prove as
demanding and time-consuming as managing the funds for them
selves directly.

Evolution of the

Use

of Derivatives

While many institutions remain cautious, other central banks have
increased their use of derivatives for reserves management pur
poses, considering these instruments as an additional tool to man
age their portfolio ratl1er than a specific asset class. Studies on de-

l lUsually, a potential candidate for managing a portfolio on behalf of a cen
tral bank has to provide a complete file detailing the track record, the customer
base, the size of fund under management, the management philosophy, the fee
structure, the qualifications of the staff, the turnover in the staff, the staff com
pensation system, the projected lime spent on the central bank account, the pro
jected time spent on research, the training provided, the performance objectives,
the decision-making process, and so on.

208

©International Monetary Fund. Not for Redistribution

I0

-

TRENDS IN CENTRAL BANK REsERVES MANAGEMENT

rivatives conducted in the early 1990s by individual central banks or
by specific groups have certainly contributed to this progressive
change of attitude.l2
Two factors in particular have encouraged this development:
• On the asset side, the futures markets have rapidly come to be
used as a cheaper way than cash securities trading to manage
the duration of portfolios (this is particularly evident for the
Bund market).
• From early on, those central banks responsible for managing li
abilities have, like other borrowers, made extensive use of in
i suing debt in the most ap
terest rate and currency swaps for s
propriate currencies or markets, and adjusting the risk
characteristics of their portfolio.
Further development in the use of derivatives has gone hand in
hand with progress achieved in the level of expertise of both staff
and management, the quality of risk controls, and the development
of IT systems to monitor and process derivatives transactions just as
it has with the majority of institutional investors.
At present, central banks are mostly using straightforward, linear
products such as futures, forwards, short, and medium-term cur
rency and interest rate swaps (often referred to as "flrst generation"
derivatives). Sophisticated structured products, which were exten
sively marketed to central banks in the early 1990s, have seen a de
clining interest owing to their lack of liquidity and transparency
and perhaps also to the increased capacity of central banks to adjust
their risk profiles themselves by using common (plain vanilla) de
rivatives. This said, the major leap forward in the use of derivatives
has occurred in the options market: the features specillc to options
(asymmetry and nonlinearity) make them a genuinely different class
of product that would allow the implementation of new investment
strategies and perhaps further lead to a more radical overhaul of in
vestment policies. On the other hand, due to these characteristics,
options are more difficult to price, process, and monitor, and the
risk assessment is more complex.

t2Tn this respect, the report of the G-10 working group chaired by Mr. Han
noun, Deputy Governor of the Banque de France, which addressed macro
economic and monetary policy issues raised by derivatives markets, played a
significant role.

209

©International Monetary Fund. Not for Redistribution

]EAN-FRANt;OIS RICAUDY

At present, few central banks are using options for intervention
i
purposes.l3 However, there s
a growing number using them for

portfolio management purposes, such as foreign exchange options,
interest rate, or bond options and even in some cases "exotic op
tions" (such as barrier options) but in limited amounts. This devel
opment will certainly continue although the ever-increasing com
plexity of derivatives markets clearly acts as a brake to their use in
central bank reserves management.

Factors Liable to Slow These Trends
The recent developments in reserves management outlined
above, and in particular the increased focus on the wealth-accumu
lation function, may slow down in the coming years. Three signifi
cant elements could indeed stand against or in some limited cases
even reverse this evolution: the impossibility for a large number of
central banks to manage gold as a day-to-day asset; the increase in
the mobility of international capital flows; and the difficulties of op
erating market activities in public sector institutions.

Central Banks Will Have Little Opportunity to Manage Gold
Reserves Actively With a View to Maximizing Return
Gold over recent years has not represented a profitable invest
ment for central banks. Figure 10.7 shows the excess returns ob
tainable by investing in one-year treasury bills rather than gold. 14
The annualized return over the entire period from 1978 to 1995 is
8.6 percent for the one-year bills, 4.84 percent for gold (price re
turns), and 5.87 percent for gold (including price and lease rate
terms witl1 a 1 percent annual lease rate). Not only has the gold
price deteriorated significantly, from its heady $800 per ounce highs
to below $400, but the yields available to those institutions who

13In practice, one of the most powerful arguments against this idea is thaL the
signal sent to the market by a central bank intervening in options is less clear
to market participants than the one sent through a direct intervention in the spot
market (connected to a clear exchange rate level).
14The returns for gold are based on yearly price changes and do not include
revenues from leasing gold.
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Figure 10.7. Excess Returns of U.S. Twelve-Month LIBID Over Gold
(In percem)
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lend their gold irlto the limited deposit market have been relatively
poor irl comparison to other high-grade irlvestment outlets. The
more recent decline in the price of gold, traditionally held by irl
vestors as an inflation hedge, can be partly explained by the rela
tively high level of real irlterest rates and indeed the general fall in
inflation expectations. The unresolved debate abour possible IMF
sales, the continuirlg forward sales by minirlg companies, and the
uncertain ramifications of EMU have also recently been weighirlg on
the market.
Nevertl1eless, many major central banks still see gold as a guar
antee of central bank credibility and a symbol of stability. It is also
regarded as the ultimate prudential asset, a source of liquidity of last
resort, and as such there has been a certairl reluctance to mobilize
gold holdings. A rise irl gold deposit yields irl the mid-1990s, a by
product of forward sales by gold producers, has pushed a substan
tial number of central banks to place some of their gold assets on
the lease market (whose size is estimated at between 2,500 tons to
3,000 tons). However, the possibility of any part of the remairling
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32,500 tons of official gold coming onto the market could be
enough to put a cap on gold yields.

Increase in the Mobility of International Capital Flows
The world economy is becoming increasingly more integrated as
convertibility gains ground in emerging market economies. This has
been evidenced by an increase in capital flows between countries,
especially from industrialized to emerging market economies. For
example, between 1991 and 1995, the average annual capital in
flows to Asian and Latin American countries was estimated at $69.88
billion. This was much higher than averages for previous years,
which were in the order of about $12.4 billion a year.1S
As a result, any country, whether industrialized or developing,
could experience large and sometimes abrupt capital inflows and
outflows. In such a global market, every objective or policy regard
i superseded by the pressing demand for
ing reserves management s

liquidity.
As for emerging market economies facing large inflows of capital,
particularly portfolio inflows, extra care is needed in managing re
serves and maintaining substantial buffer stocks to react quickly.
The Mexican crisis of 1994 offers a stern warning in this respect:
most of the capital inflows, which had represented on average 6.8
percent of GDP from 1990 to 1994, left the country in less than a
month (December 1994), prompting a dramatic depreciation. This
had a spillover effect in some Latin American and Asian countries
(the so-called "tequila effect") and triggered substantial capital out

flows that required some of these countries to intervene heavily. 16

Countries maintaining a fixed or semi-fixed exchange rate target
should be aware that the size of international markets and the mo
bility of capital is such that massive interventions could be needed
over a short period to resist speculative attacks. The 1992 ERM cri
sis in this respect is a particularly telling example. According to a
15See BIS Annual Report, June 1996.
160n this point, some economists have suggested that temporary controls or
taxes on capital inflows may n
i some circumstances provide helpful protection
against international fmancial rurmoil (based on the experience of Chile and
Colombia). See Michael Gavin and others, "The Macroeconomics of Capital
Flows to Latin America: Experience and Policy Issues," in Hausmann and Rajas
Suarez.
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G-10 report prepared in

1993, some OM 284 billion (nearly 20 per

cent of worldwide foreign exchange reserves at that time) were sold
in the markets by European central banks (including those of the
Nordic countries) between June and December without preventing
a partial collapse of the system.l 7
The case for countries maintaining a floating exchange rate target
is not much better. While it is true that such countries may not face
a speculative attack as traditionally defined, there is still the possi
bility that an exchange rate may suffer large swings-unwelcome to
the central bank. The latter may want to dampen this volatility, par
ticularly to prevent the exchange rate from reaching certain "trigger"
points. This may require substantial foreign exchange interventions
as welL The magnitude of international capital flows imposes on
central banks the need to maintain, and even in some cases to
tighten, their liquidity criteria.

Difficulty of Operating Market Activities
in Public Sector Institutions
Operating market activities in public sector institutions such as
central banks poses specific problems. Some of these are related to
the nature of the decision-making process and human resources
management within central banks. Other problems arise owing to
the difficulties faced by such institutions in making the necessary in
vestments required to keep up with the rapid development of fi
nancial markets.

As mentioned earlier, the management of foreign exchange re
serves is a sensitive issue for central banks, since market partici
pants scrutinize and attach great importance to any central bank
market activity and might therefore misinterpret reserves manage
ment transactions.ts However, foreign exchange reserves manage
ment may sometimes seem a subsidiary activity for central banks in
comparison with monetary policy issues, which are its primary re
sponsibility. Moreover, the prevailing culture in central banks may

17See ·International Capital Movements and Foreign Exchange Markets."
18'fhis is even more important since in market economies, credibility and rep
utation have become the main instruments of central bank monetary policy.
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be far less profit-oriented and money-driven than in the private
sector.
In many central banks, there may be a conflict between their spe
cific needs for recruiting specialized and experienced portfolio man
agers and their general hiring policy aimed at recruiting generalists.
Moreover, as public institutions, central banks cannot compete ef
fectively with the salaries offered by private institutions for premium
talent. Central banks can end up losing staff to the private secLOr,
which can be disruptive to their small portfolio management teams.
It needs to be emphasized that central banks need professional staff
who can manage reserves well but their role is different from that
of a private sector fund manager. The qualities needed by the cen
tral bank reserve manager are not necessarily the same as those in
the private sector.
The cost of technical infrastructures and human resources that
would be incurred in keeping pace with the market has increased
tremendously in recent times. Indeed, markets are more efficient.
technology has been changing rapidly, and the markets are domi
nated by large players that can make substantial investments in
technology. It is difficult for central banks to make similar invest
ments in technology owing to institutional constraints, a lack of cus
tomers to whom they can pass on the costs, less clear risk/return
goals, and the instability of foreign exchange reserves. For this rea
son, central banks run the risk that many miclsized institll[ions
face-of falling behind in terms of technology.

Conclusions
This paper has discussed many of the issues regarding foreign ex
change resetves and their relationship to a changing world econ
omy. In particular, it has been noted that the recent growth in world
reserves has been more rapid than in the past, though the currency
composition of reserves has remained relatively stable. Some of the
recent changes in central bank management of reserves have also
been documented. Although liquidity is still the central issue for for
eign exchange management, return maximization is becoming a
more inlportant concern. The future evolution of foreign exchange
reserves may prove to be much more complicated. In the final part
of this paper, a few of the potential complications were touched
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upon, such as the management of gold reserves, the increased mo
bility of capital, and the difficulties of managing market activities in
public institutions. However, there may be yet another: the creation
of the euro. What will be the evolution of a new European currency
with respect to other world currencies? Will it bring a halt to the
strong growth in foreign exchange reserves-taking into considera
tion the fact that a European central bank might need less foreign
exchange reserves for the purpose of trade or current account sta
bilization? To what extent will the euro challenge the dollar as the
dominant world currency?
Despite these questions, it is hard to imagine that the consider
able development of the management of foreign exchange reserves
observed in recent years could substantially reverse its course. How
ever, managing reserves will never be identical to private fund man
agement and will continue to reflect for a large part the macroeco
nomic objectives and constraints of individual countries.
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Reserves Management Operations
in Australia

Rick Batte/Jjno

B

efore I outline the details of reserves management operations in

Australia, I should explain the reason why we hold reserves,

which is essentially to fund foreign exchange intervention. The Aus
tralian dollar typically follows a regular cycle, rising during periods
of strong world economic activity and declining when world activ
ity softens. As often happens in markets, the exchange rate tends to
overshoot at the peaks and troughs, and we have tended to inter
vene at these times to try to moderate the overshooting.
Reserves are not held for the purpose of providing a store of
wealth, and we therefore have not sought to build reserve holdings
rapidly over time. We hold what we think we need for intervention
purposes and to that extent our holdings have, typically, not been
large by Asian standards. International reserves are held on the Re
serve Bank's balance sheet and are managed exclusively by the
bank.
In this paper, I shall start by outlining AustraUa's objectives in re
serves management. I will then say something about the bench
marks we have developed, how we manage risk, how we measure
performance, and the systems we have, and then conclude with just
a few observations about our experiences.

Objectives
At the start of the 1990s, tl1e Reserve Bank undertook a major re
view of reserves management arrangements. The process of change
217
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had in fact started soon after we floated the exchange rate in 1983.
Prior to that, the bank had to clear the foreign exchange market
each day, as there was a fixed exchange rate. The ultimate objec
tive of reserves management at the time was to have liquidity avail
able-because we never knew how much foreign exchange we
would need on any particular day. Once we floated, of course, in
tervention was at the Bank's discretion so we could feel more
relaxed.
The float did not immediately lead to a change in reserves man
agement arrangements because soon after we floated, reserves fell
to quite a low level, which meant that liquidity was still regarded as
important. As the 1980s went on, reserves built up to quite com
fortable levels, and we were therefore able to start thinking about
how we could invest them more profitably. We were also conscious
that fund management techniques in the private sector and among
other central banks were evolving quickly, and there was an onus
on the bank to keep pace in its own operations. At the same time,
the community debate was focusing more on central bank account
ability, and we were conscious that we needed to be able to satisfy
the public that the bank was doing a good job in managing the
country's official foreign assets.
As part of our review, we decided on the following benchmark.
In doing so, we went through a number of steps, starting with the
usual technical analysis, but there was also a lot of "judgment" in
the final result. In some ways, this concurs with the view put in an
other paper that most of the benefit in undertaking benchmark
analysis comes from actually having to put on the table one's think
ing about the objectives-and how much risk one is prepared to
accept.
The change in the currency composition of Australia's reserves
since the float can be seen in Figure 11.1. When we floated, we ba
sically held U.S. dollars with some minor amounts of Japanese yen
and European currencies. But now, there is a much more even dis
tribution among the three major reserve currencies.
We included the three major reserve currencies in the benchmark
as these all offer deep asset markets, but we felt there was little net
benefit in going beyond these. One reason for having sizable hold
ings of yen and marks in the benchmark is that these currencies dis
play a strong negative covariance with the Australian dollar. The
Australian dollar is closely linked to the U.S. dollar, and given that
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Figure 1 1 . 1 . Currency Composition of Official Reserve Assets
(Inpercent)
Octoberl996

December 1983
japanese
yen

European

Source: National sources.

we would want to draw on reserves at times when the Australian
dollar was weak, it would be likely that the U.S. dollar would also
be weak at those same times. That is, at the very time when we
wanted to sell U.S. dollars to support the domestic currency, they
would be worth their least, whereas holdings of yen and marks are
likely to be worth more at these times.
Among other characteristics of the benchmark, the middle of the
table reveals the duration of the benchmark (about 30 months for
all the portfolios in late 1996). Initially, we had a shorter duration
for the U.S. portfolio because the U.S. dollar is the intervention cur
rency, but as time went on, it became clear that we did not need a
short U.S. duration because the growth of repo markets and the for
ward foreign exchange markets (or currency swap markets) means
that intervention can be funded in the short run through these
means. That is, if we sell U.S. dollars for intervention purposes, we
do not need to go out immediately and liquidate U.S. Treasuries to
fund it; we can repo Treasuries instead. The development of these
markets made it easier to move out along the curve and earn extra
return while still maintaining plenty of liquidity.
At the bottom of Table 11.1, you can see the composition be
tween portfolio deposits and bills, repos and bonds. We tend to
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Table 1 1 . 1 . Composition of Benchmark
U.S. Dollars
Currency/asset weighting
Duration
A�set composition
Deposits/RPs
Bills
Notes/bonds

japanese Yen

Deutsche Mark

40 percent
30 months

30 percem
30 months

30 percent
30 months

20 percent
20 percent

20 percem
30 percent
50 perct:nt

40 percent

60 percent

60 percent

hold few bank deposits. In fact, we try to avoid credit risk as much
as possible.
There are several reasons why we settled on a benchmark dura
tion of 30 months. One of our objectives was to avoid negative re
turns. When we looked at the returns available out along t11e yield
curve, and the variability on those returns, it became clear that once
we moved out much beyond two and a half years, the risks of neg
ative returns increased quite substantially. This can be seen in Fig
ure 11 .2. The solid line in the middle shows the annual returns that
have been achieved on U.S. Treasuries of different durations, mea
sured over a five-year period. The two dotted lines show the 95 per
cent confidence levels of those returns. For durations longer than
two and a half years, the bottom dotted line moves below the zero
axis, indicating a rising probability of negative returns.

Trading Around the Benchmark
In terms of trading, we have a reasonable amount of discretion
around the benchmark. I wil l examine the investment process in
more detail later, but in broad terms, most investment decisions are
made by an investment committee in the International Department.
This committee has discretion to move 20 percentage points either
side of the benchmark for currency and asset allocation. That
sounds like quite a lot, but it is useful to have this discretion for de
fensive reasons. In particular, there are situations where the markets
have clearly overshot where one would not want to be at the
benchmark any more.
For example, when the yen appreciated sharply against the U.S.
dollar in 1995, there were risks in holding a large amount of yen. It
was obvious that the currency had appreciated too far and eventu220
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Figure 1 1 .2. U.S. Portfolio Returns
(Twelve-month hor'izon, in percent)
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ally it was going to come back. Similarly, on duration and asset al
location, there can be times when the assets are so overvalued that
you just do not want to stay at the benchmark. It is important to
have scope to be able to manage risks so as to reduce the possibil
ity of negative returns.
The duration of the portfolio is managed in a range of up to 36
months. Initially, we used to go only six months short of the bench
mark-with a duration range of 24 months to 36 months. But when
we started to use derivatives (interest rate futures) to hedge risks,
there was scope to run shorter duration. Again, this is done for de
fensive reasons.
It is useful to have discretion to manage asset allocation around
the benchmark because there is a considerable variation in returns
around the world. Figure 11.3 illustrates this. The bars at the top
show the difference for each year between the bond return in the
country with the highest return and the return in the country with
the lowest return, revealing some big differences. For example, in
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Figure 1 1 .3. Variations in Bond Market Returns of G-7 Countries
(/11 percem)
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1985, there was a 13-percentage-point or 14-percentage-point dif
ference between the country with the highest return and that with
the lowest return. Differences are even more pronounced when one
takes into account currency movements, as can be seen in the sec
ond set of bars. By contrast, within each country, the average dif
ference between a short bond and a long bond is small. That is, dif
ferences in the performance of asset markets across countries are
much bigger than differences in the performance of different bonds
in the same country, and the risk arising from this needs to be
managed.
The guidelines on duration, currency composition, and asset com
position control the total amount of risk we can take relative to the
benchmark.

Organization and Systems
In terms of organizational suucture for reserves management, the
Governor sets the benchmarks and trading limits, and then delegates
management to the International Department (see Figure 1 1 .4). That
departmem has four sections to it: an analytical support group,
which does macroeconomic and market analysis; the investment sec
tion, which implements the investment strategy, coordinating the op
erations of the dealing desks, including those in London and New
York, which are responsible for investment of the European and U.S.
portfolios, respectively (Japanese investments are handled directly
from Sydney); a risk management section, which monitors the port
folio against limits and marks to market each day; and the back of
fice section. The offshore dealing centers are linked back to Sydney
using direct lines, so they are on-line 24 hours a day.
The Investment Committee is the main decision-making body.
This sttucture ensures that senior officers of the department are in
volved in undertaking the major strategic positions. The committee
meets once a week to consider the broad investment su·ategy. It
considers market and economic developments over the week, but
always tries to put all this in a longer-run context. Its decisions are
then passed tlu·ough the dealing centers for implementation. These
cemers also have a small amoum of discretion on duration man
agement and curve positioning, and they undertake anomaly u·ad
ing, stock lending, repo activity, and so on.
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Figure 1 1 .4. Organization of Reserves Management
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To measure performance, the portfolio is marked to market daily.
We also measure the impact of all the decisions that were taken,
such as currency and asset allocation-and, within each portfolio,
duration, cUive positions, and the contributions of the dealing
desks. It is important that performance of all of those who have dis
cretion to make decisions be measured to see how they have per
formed in their decision making, so that we know where our main
profit is coming from and whether we are doing consistently well
in one area and not in another.
In terms of reporting, we report to the Governors every quarter,
and we report to the public in the Annual Report each year as well.
We give a detailed rundown of our results for the year, how they
compare with the benchmark, and what our major investment
strategies were. The surprising thing is that after reporting publicly
for five years, our operations had never been a major issue among
financial commentators. Nonetheless, aU the information is in the
Annual Report, and readily available for anyone who wants to ana
Lyze it.
Finally, let me say something about our systems. When we started
upgrading our reserves management processes, the back office in
particular was in need of attention. We had about 25 people in the
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back office and they were always working a great deal of overtime.
To address this, we bought an "off-the-shelf' system, which we
thought was going to do everything we wanted. But, of course, it
did not do nearly as much as we thought it would, and we have
had to undertake a fair amount of development work ourselves.
The system now is effective for all the back office and account
ing functions. On the front office side, however, it has never lived
up to expectations. To handle front office needs, we use the back
office system essentially as a database, with the PC-based systems
feeding off it. Because the resetves management system is always
evolving, there are advantages in having the PC-based technology,
as it avoids having to wait for outside suppliers to reprogram sys
tems; internally developed PC-based systems can be adapted much
quicker.
The back office system is linked ro the Society for Worldwide In
terbank Financial Telecommunications (SWIFT), so that payments
are handled automatically. The process is as follows: when dealers
undertake a deal, they immediately input it into the computer sys
tem, where it shows up in the back office; the back office then con
firms it with the counterparty and when they are satisfied that every
thing is in order, they press a button and the payment goes off
through the SWIFf system with no rekeying. This has allowed for
big staff savings in the back office.

Some Experiences
Finally, let me finish by outlining our main experiences with the
changed reserves management arrangemems. The new arrange
ments have been in place for more than six years now. One of the
things we have found is that just undertaking the review was a
worthwhile thing in itself. This is because it forced us "to put every
tl1ing on the table," and we sorted out in our own minds what our
objectives were, what our risk tolerances were. and so on. The
other thing we have found is that the reserves management opera
tion has some positive spin-offs for our main function at the bank
monetary policy. These days, because so much of moneta1y policy
work involves interacting with markets, central banks need to be
able to judge how markets are going to react to policies and how
to read markets. There is no doubt that being in touch with the mar225
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kets continuously through reserves management actually makes that
job easier.
Overall, we have been pleased with the outcome of our changes
to reserves management. We have found that we have been able to
add some value over the benchmark on average. It has also been
good in terms of improving our own knowledge of markets and in
helping us to keep good staff. Within the bank, the reserves man
agement area is regarded as one of the prime areas to work in, so
this helps to attract good staff and to keep staff motivated.
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Foreign Borrowing by the Kingdom
of Denmark

lb Hansen

General Framework
he main objective of Danish net borrowing in foreign currencies

T

is to ensure adequate foreign exchange reserves. When the

Kingdom of Denmark issues foreign debt, the proceeds of the trans
action are sold to Danmarks Nationalbank (central bank) and the
corresponding amount in Danish kroner is credited to the govern
ment's account with Danmarks Nationalbank. Similarly, funds
needed by the Kingdom of Denmark for redemptions are bought
from Danmarks Nationalbank with a corresponding debit of the
government's account with the central bank (in Danish kroner).
The annual net foreign borrowing by the Kingdom of Denmark is
determined by the norm for foreign borrowing, which is part of the
central government borrowing norm-itself an agreement between
the government and Danmarks Nationalbank (see Box 12.1). The
norm for foreign borrowing implies that redemptions on foreign
debt should be matched by foreign borrowing.
The norm for foreign borrowing may be departed from, however,
should foreign exchange reserves be depleted owing to Danmarks
Nationalbank's intervention in favor of the Danish krone. Should this
happen, foreign borrowing may exceed redemptions on the foreign
debt falling due that year. On the other hand, if interventions by the
central bank lead to larger foreign exchange reserves than is con
sidered to be necessary, it may be decided not to fully refinance all
redemptions falling due. However, the balance on the government's
account with Danmarks Nationalbank should always be positive.
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In recent years, the foreign debt has been reduced significantly
(see Table 12.1), but by 1996, further reduction was not expected in
view of cash flows projected for the central government's account
with Danrnarks Nationalbank.

Borrowing in 1996 and the Outlook for Later Years
In 1996, net borrow ing amounred to DKr 11.7 billion, whiJe
16.7 billion was raised by medium- and long-term funding (see

DKr

Box 12 . 1 . Central Government Borrowing Norm
The size of borrowing in any given year is determined by the central
government borrowing norm, which is an agreement between the gov
ernment and Danmarks Nationalbank. The agreement is composed of
two parts: a norm for domestic borrowing and a norm for foreign
borrowing.
7be normfor domestic borrowing states that the issuance of domestic
DKr-denominated securities within a year should match the gross bor
rowing requirement of that year (the gross borrowing requirement being
defined as the gross deficit on a cash basis less redemptions on foreign
debt).
7be normforforeign borrowing states that redemptions on the foreign
debt should be matched by new foreign borrowing.

7be norm /01' domestic botrowing
The norm for domestic borrowing constitutes a firm quota for issuance
of domestic DKr-denominated debt and is an important elemem of the
dividing line between fiscal and monetary policy. The norm for domes
tic borrowing ensures that-for the year taken as a whole--the central
governmem's domestic payments do not affect the domestic liquidity
(the banks' net position with Danmarks Nationalbank). At the same time,
the norm for domestic borrowing helps the market to predict the vol
ume and timing of the s
i suance with a certain degree of accuracy.
When timing the domestic s
i suance within a year, the liquidity posi
tion of the banking sector is taken into consideration together with the
market situation. The balance of the central government's account with
Danmarks Nationalbank is also considered: this balance should be pos
itive at all times. This is a consequence of Article 104 of the Maastricht
Treaty, which prohibits monetary financing.
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Table 12.1). Redemptions amounted to DKr 32.1 billion and, to
gether with fluctuations in exchange rates, led to a reduction of the
foreign debt of DKr 4.1 billion.
The redemption profile for the foreign debt at the end of 1996 is
sh own in Figure 1 2 . 1 . In 1997, total redemptions of the foreign debt
amounted to more than DKr 33 billion. The redemptions of the for
eign debt will, in accordance with the foreign norm, be financed by
new borrowing.

An integral part of the norm for domestic borrowing is that Danmarks
Nationalbank in the market buys the foreign currency needed to cover
the central government's current expenses in foreign currency, including
interest payments on the foreign debt. This ensures that the liquidity ef
fects of all cenmtl government payments are neutralized. Although the
issue of domestic government securities exceeds the domestic deficit,
the liquidity effect is neutralized by the buying of foreign currency (in
the market) to finance the central government's foreign interest
payments.

Tbe normforforeign borrowing
The norm for foreign borrowing implies that redemptions on the foreign
debt-including securities bought back from the market and early re
demptions-is refinanced by foreign borrowing.l
Taken together, the foreign and domestic norms ensure that the cen
tral government's total foreign payments do not affect the foreign ex
change reserve.
It is possible w deviate from the norm for foreign borrowing. The pur
pose of the central government's foreign borrowing is to maintain an ad
equate foreign exchange reserve. Situations may arise where substantial
amounts of foreign currency are required for intervention purposes or,
conversely, the foreign exchange reserve has risen beyond what is
deemed to be necessary. If the foreign exchange reserve rises beyond
the desired level, the norm for foreign borrowing can be reduced should
the balance on the central government's account with Danmarks Na
tionalbank leave room for such a reduction.
•Bonds bought back from the market of the domestic XEU issue (8.5%
1992/2002) are also covered by the norm for foreign borrowing.
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Table 1 2 . 1 . Central Government Foreign Borrowing and Debt,
Nominal Value
(ill billions ofDanish kroner)

Medium- and long-Term
Borrowing

Commercial
Paper, Net

Exchange
Rate
Adjustment

Funding

Redemptions•

Borrowing

68.6

16.6
13.7
32.3
7.3
1.4
12.5
10.8
32.1

57.9
-31.0
-19.1
-4.1
1.3

5.9
-24.9
-0.5
0.2
0.5
7.5
3.5
11.7

1993
1994
1995
1996,1
1996,2
1996,3
1996.4
1996

Net

7.5
13.7
3.0
2.2
4.2
7.3
16.7

-0.8

0.0
-3.7

2.9
-3.5
-5.1
-0.2
0.3
-0.1
-0.3
-0.4

Debt2

164.3
129.8
105.6
101.3
102.9
101.8
101.5
101.5

1Jncluding buybacks and early repayments.
2Adjusted

for buybacks.

Figure 1 2 . 1 . Denmark's Redemption Proflle for Foreign Debt
(In billions ofDatllsh kroner)
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Source: National sources.
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Management of Currency Risk and Interest Rate Risk
Currency

Risk Management

The foreign debt1 of the Kingdom of Denmark and the foreign ex
change reserve2 are managed within a coordinated framework that
provides for an integrated approach to asset-liability management.
Management thus focuses on the net foreign debt, which is the for
eign debt and the foreign exchange reserve taken as one. Fig
ure 12.2 shows that the net foreign debt has varied somewhat over
the years. Owing to an increase in foreign exchange reserves, it fell
to the lowest level for many years in 1996.
The net debt is managed via the setting of a benchmark. The
benchmark is a portfolio composed of assets or liabilities in U.S.
dollars, ERM currencies,3 Japanese yen, sterling, and Swiss francs.
The distribution of currencies reflects the trade-off between the ex
pected currency risk and the expected cost of borrowing-the sum
of interest payments and gains or losses on foreign exchange
fluctuations.
The benchmark s
i composed of a risk-neutral portfolio and cer
tain strategic deviations from this risk-neutral portfolio. The losses
and gains stemming from exchange rate fluctuations versus the Dan
ish krone can be seen as the sum of a general contribution from ex
change rate fluctuations versus the risk-neutral portfolio and a spe
cific contribution from the exchange rate fluctuations of the
risk-neutral portfolio versus the Danish krone. This distinction
makes it possible to separate risks and costs that can be regulated,
such as the general exchange rate risk, from those that cannot, such
as variations in the Danish krone versus ERM currencies.
The Danish exchange rate policy aims to stabilize the domestic
currency against the core ERM currencies. Therefore, the risk
neutral portfolio consists of assets and liabilities denominated in
ERM currencies. This implies, among other things, that the specific
risk attached to variations in the krone versus the ERM currencies is
excluded from the considerations leading to the setting of the
1Including ECU-denominared domestic government debt and buybacks.
2For this purpose, adjusted for elementS such as the stock of gold and SDRs.
3Jn this context, ERM means deutsche marks, French francs, Dutch guilders,
Belgian francs, and ECUs. Danmarks Narionalbank sets a benchmark for these
currencies itSelf.
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Figure 12.2. Distribution of the Net Foreign Debt
(bz biutorzs ofDantsb krotzer)
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benchmark--since the specific krone/ERM risk cannot be affected
by the management of the net debt, whereas the general currency
risk can.
The net debt is managed with an absolute risk measure. This
means that the benchmark is made up as an absolute distribution in
billions of Danish kroner, the residual being the core ERM curren
cies. Changes in the net debt take place in the core ERM currencies.
Therefore, the general currency risk does not change when the net
debt changes--as the core ERM currencies are considered a risk
neutral portfolio.
The benchmark for the net currency distribution is agreed by the
Ministry of Finance, the Ministry of Economic Affairs, and Danmarks
Nationalbank on a quarterly basis .4 Danmarks Nationalbank may
take positions against the benchmark within a limit of DKr ± 2.5 bil4A standard mean-variance portfolio model is used in the deliberations lead
ing to the setting of the benchmark.

232

©International Monetary Fund. Not for Redistribution

12

...,.

FOREIGN BORROWING BY THE KINGDOM OF DENMARK

Table 12.2. Benchmark for the Net Foreign Debt

(In billions ofDanish ltror1er)

1996, 1st qLr. to 4th qLr.
1997, 1st qtr.

US$

v

-4.0
-2.0

2.5
2.5

0.0
1.0

SwF

ERt\1

4.5
2.0

Rest
Rest

lion. The benchmarks for 1996 and the beginning of 1997 are shown
in Table 12.2.

Interest Rate Risk Management
Duration s
i used when measuring the interest rate risk of the for
eign debt. At the end of 1996, the duration of the foreign debt was

1.9 years, as shown in Table 12.3.
There is in general no direct coordination between the assets of
Danmarks Nationalbank and the liabilities of the Kingdom of Den
mark with regard to interest rate risk. However, as marginal foreign
assets and marginal foreign liabilities are required to have a short
duration, it is ensured that neither the interest rate risk of the gov
ernment and the Nationalbank nor the interest rate risk of the two
institutions taken together is significantly affected by government
borrowing to finance currency intervention or to prevent an over
draft on the government's account with Danmarks Nationalbank.
To illustrate the coordination, consider the effects of a govern
ment loan issue. The proceeds in foreign currency are sold to Dan
marks Nationalbank, where it adds to the foreign exchange re-

Table 12.3. Foreign Debt Distributed on Currencies and Duration
Part of Total Debt, l 995

Pan of Total Debt, 1996

OM
US$

SwF
F
£
¥
ECU

NLG
Others
Toal
t

44
4
12
9
9
8
12

74
2
6
7
5
2
3
0

1.9
1.2
1.5
2.6
2.0
1.2
1.2
2.3

100

1.9

1

1
100

Duration, 1996
Years

Percent

1

233

©International Monetary Fund. Not for Redistribution

lB HANSEN

Table 12.4. Foreign Borrowing of 100 to Finance Currency Intervention
Government
DKr

Foreign

Nationalbank

DKr

exchange
Official foreign exchange reserve
Government account

Government net foreign assets
Net assets

Foreign

Net
DKr

Foreign
exchange

exchange

100

100
-100

100

0

-

1 00

-100

0

0

serves, and the receipts in Danish kroner are deposited on the gov
ernment account with Danmarks Nationalbank. Therefore, there s
i
a simul£aneous increase of the assets and liabilities of the govern
ment and Danmarks Nationalbank, as shown in Table 12.4. The net
debt, however, is unchanged-as the counterpart to the additional
government foreign debt is the increase in Danmarks National
bank's currency reserves.
The yield on the deposit on the government account with Dan
marks Nationalbank is the discount rate-a variable rate. Danmarks
Nationalbank's discount rate is more closely correlated to foreign
short-term rates than to foreign long-term rates. Therefore, to mini
mize the government's increase in interest rate risk, the rate on the
marginal loan should be variable too. s
An analogous argument applies to Danmarks Nationalbank. The
yield paid on the additional liability is the discount rate. As a con
sequence, to limit the increase in Danmarks Nationalbank's interest
rate risk, the additional currency is placed in short instruments.
The net foreign debt is unchanged. The increase in government
debt corresponds to the increase in foreign exchange reserves. As
the interest rate is variable in both cases, the change in the interest
rate risk on a net basis is limited to the least possible.
Suppose now that Danmarks Nationalbank spends part of the ad
ditional reserves for intervention to support the krone. By this trans
action, Danmarks Nationalbank is replacing assets in foreign cur
rency with assets in krone by improving the Nationalbank's net
domestic currency position against the financial institutions as in
Table 12.5.
5The risk

s
i , however, not eliminated totally because the correlation between

foreign variable rate and the discount rate is less than 1 .
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Table 12.5. Foreign Borrowing of 100 to Finance Currency Intervention
of60
Nationalbank
Government
Foreign DKr
Foreign
exchange
exchange

DKr

Net position vis-a-vis the fmancial
institutions
Official foreign exchange reserve
Government account
Government net foreign assets
Net assets

60
100

-100

-100

100-60
•40

DKr

Net
Foreign
exchange

60

0
60

40
-100
-60

As it appears from Table 12.5, the net foreign debt increases in
this case. The counterpart is the improvement of Danmarks Nation
albank's krone position against the financial institutions. The yield
on financial institutions' borrowing or depositing with Danmarks
Nationalbank is closely related to the Danish discount rate. Conse
quently, the effect on interest rate risk on a net basis is minimized
as long as the additional government debt and the associated in
crease in official reserves pay a variable yield.
To sum up, by ensuring that the marginal foreign assets and lia
bilities have a short duration, it is secured that neither the interest
rate risk of the government and Danmarks Nationalbank, respec
tively, nor the interest rate risk of the two institutions taken together
is affected significantly by government borrowing to finance cur
rency market intervention or to prevent an overdraft on the gov
ernment's account.
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Credit Costs and Borrowing Capacity
in Debt Optimization

Alejandro M Pilato

Impact of Credit on Borrowing Decisions

I cused attention on the risk implicit in the level of yen borrowing

n recent years, volatility in the Japanese yen exchange rate has fo

for many sovereign borrowers. There may be cost advantages to
borrowing in yen, as well as the simple fact of availability of funds
from japanese investors. However, these advantages have to be off
set against the potential for high volatility in the market value of the
debt. The swap market has provided a mechanism for eliminating
market risk, but the use of swaps also poses a host of other issues
such as the possibility of counterparty default and heavy usage of
credit lines.
The advance in secondary credit transactions, such as the inter
bank use of credit derivatives, is imposing a more homogeneous
view of relative credit quality and marginal return on credit expo
sure, in the same way that development on the interbank swaps
market imposed the LIBOR curve as a standard reference. But, for
low-credit borrowers, the analysis of credit on funding decisions is
complicated by the consideration of credit line utilization, and its in
teraction with direct credit extended through loans or bonds. In this
paper, we present a debt optimization framework that takes into ac
count borrowing capacity risk in addition to the conventional mea
sures: cost and volatility of cost.
For high-credit borrowers, the pursuit of arbitrage opportunities
has meant that the currency of debt issuance has become indepen236
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dent of the ultimate currency of exposure. However, with the con
traction of the size of arbitrage available, it becomes more impor
tant for issuers to be sure that all apparent cost gains are not at the
expense of expected future credit losses. In thjs paper, we describe
an approach to measure the "cost" of swap counterparty credit risk
based on the combination of the expected exposure and the coun
terparry's funding spreads.

Debt Optimization for Lower-Credit Sovereign Borrowers
Borrowers who are constrained by the availability of funding
sources in the domestic market may often be forced to borrow over
seas. To avoid taking currency risk, this debt must be swapped back
to the domestic currency. However, sovereign borrowers are un
likely to embark on such a swaps program for fear of sending un
wanted signals to the market. In any case, such a strategy could not
be implemented without a liquid domestic swap market, which in
turn could not exist without a well-developed domestic debt mar
ket. Alternatively, sovereign borrowers could swap foreign currency
debt back to either the currency componentS of the currency bas
ket used for the managemenr of their domestic currency or to a min
imum volatility currency composition, to leave just devaluation risk.
Tills introduces three of the factors that enter the decision process.
The first two factors are the conventional market risk and return,
while the third factor is the availability of credit lines or borrowing
capacity risk.
There is an increasing overlap between the swaps market and in
vestment community. Syndicated loan and bond markets are grad
ually converging toward a single market. Hence, if credit lines are a
constraint for a borrower, credit usage through swap transactions
competes with direct credit extended by investors through loans or
bonds. It is therefore importanr for lower-credit borrowers to un
derstand how counrerparties determine their internal credit line lim
itS in order to quantify their borrowing capacity.

Setting and Utilizing Credit Lines
Credit limitS are generally set with reference to the maximum ex
posure on swaps. If exposures can be netted among transactions
with a single legal counterparry, the maximum exposure can be cal237
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culated for the swap portfolio as a whole, taking into account in
ternally offsetting risks. Theoretically, allocation of credit usage and
pricing decisions should then be made based on expected (or most
likely) default cost, which is linked to the expected exposure as a
function of time. Few counterparties, however. will base limits and
their utilization on different measures. Many will use the concept of
either peak exposure or average maximum exposure as a guide for
both setting and utilizing credit limits (see Figure 13.1).
The maximum exposure at a given time in the life of a swap is
defined as the worst exposure that will occur with 5 percent prob
ability. The peak exposure is then defined as the greatest maximum
exposure at any time in the life of a swap. While the maximum ex
posure depends on how a swap responds to a particular market sce
nario that has a 5 percent probability of occurrence, the expected
exposure captures the average overall market scenarios where the
swap net present value is positive. Expected exposure takes into ac-

Figure 1 3 . 1 . Maximum and Expected Exposure Through Time
(U.S. dollars/japanese yen)
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count diversification of market exposures within a swap portfolio
and diversification of market movements.
Expected exposure information is combined with assumptions
specific to the counterparty on probability of default and recovery
rate, both as a function of time, to provide the expectation of de
fault cost on a swap portfolio.
Historic data on probability of default and recovery rate is diffi
cult to obtain and to manipulate because the underlying events are
"lumpy." Market-implied default probabilities, however, can be de
rived from funding spreads over LIBOR for counterparties of a par
ticular credit rating. These funding spreads can be combined di
rectly with the expected exposure to give the expected default cost
on the portfolio (see Figure 13.2).
Note that a credit limit based on peak exposure, or even based
on the average of maximum exposure, will generally disfavor swaps
since, for example, a domestic currency loan will be at its maximum
exposure in all market scenarios throughout its life, while a swap
will by definition be at its maximum in just 5 percent of scenarios.
Even though the maximum-exposure-based calculation may not be
the ideal way of allocating credit lines across business (e.g., lending
against swaps), it is the one generally applied in practice, and so is
the one that should be analyzed by lower-credit borrowers.

ft should be noted that the use of collateral or swap mark-to
market mechanisms reduce counterparty exposure at the expense of
cash-flow uncertainty. The logistical problems caused by cash-flow
uncertainty alone will always restrict the use of credit mitigation
mechanisms by sovereign borrowers irrespective of how wide
spread their use becomes among supranationals and other financial
institutions. Moreover, the reduction of exposure through credit mit
igation mechanisms is frequently overestimated. For example, a
swap with six-month full mark-to-market provisions is sometimes
incorrectly regarded as analogous to six-month risk. Although the
intrinsic component of the exposure resets to zero at each mark-to
market date, the time value does not.

Trade-Off Between Cost, Volatility of Cost,
and Borrowing Capacity
The use of swaps by lower-credit sovereign borrowers can result
in credit lines getting used up. This would in turn mean that future
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Figure 13.2. Default Probabilities (Using Funding Spreads as Proxies)
Versus Credit Rating and Maturity
Fu11dfng spreads
(Basispoi11ts)
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Source: Author's calculations.

overseas funding could not be swapped into a minimum risk cur
rency composition and would be subject to currency risk. Alterna
tively, the borrower would be forced to deal with lower-credit swap
counterparties, which could increase the borrower's expected cost
through counterparty default.
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Therefore, there may be an incentive ro borrow in low volatility
currencies-so as to minimize the time value component of the
swap's exposure, and hence credit line usage, even if these curren
cies do not offer the lowest gross funding cost. Alternatively, it may
be anractive to borrow in whatever currency in which there is in
vestor demand-without hedging back into domestic currency, and
accepting the resulting currency risk. If credit lines are not a con
straint, the borrower will be able to hedge market risk completely
through swaps, but will take a small credit exposure to counterpar
ties in doing so. The impact this has on funding decisions is exam
ined below.
When credit is a constraint, the necessity to raise a certain amount
of overseas funding will limit the borrower's ability to hedge com
pletely. In this case, the borrower can aim to minimize the volatil
ity of costs and maximize borrowing capacity while taking advan
tage of the lowest available debt cost. This can be analyzed through
a three-dimensional efficiency frontier, which represents the opti
mum funding decision expressed as a choice among the three
variables (see Figure 13.3).
In this example, the third axis measures borrowing capacity, a
quantity that dominates the decision-making process in many cir
cumstances. Borrowing capacity is also defined on a time-weighted
basis to take into account the importance of locking in funding for
longer maturities. This requires knowledge of the distribution of the
maximum exposure on a swap portfolio through time. For example,
to minimize cost, a borrower could raise funds in yen, which cre
ates a high exposure to market risk. This risk can in turn be elimi
nated by using swaps, but only at the expense of utilizing credit
lines and hence reducing remaining borrowing capacity.
If borrowing capacity is to be maximized, market risk must be
taken, and the result is the traditional two-dimensional frontier
describing the trade-off between expectation of cost and volatil
ity of cost. A point of minimum risk exists at the "minimum risk
foreign currency composition." If the borrower is prepared to ex
change some borrowing capacity for flexibility in reducing
volatility and expected cost, the solution on the efficiency fron
tier involves swapping a proportion of the foreign borrowings.
The optimum composition of the swap portfolio can be under
stood as approximately that which will preserve the unswapped
part of the portfolio at the "minimum risk foreign currency com-

241

©International Monetary Fund. Not for Redistribution

ALf;JANDRO M. PILATO

Figure 13.3. Three Factors in Funding Decisions
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position."1 This means that for each of a range of underlying debt
issuance compositions, different swap strategies will enable the
resulting net exposure to be identical to domestic borrowing plus
foreign borrowing allocated in the "minimum risk foreign cur1In reality, the optimization process takes into account the counterpart)' credil
cost assumed by the borrower by entering into the swaps. Th.is pulls the opti
mal solution away from the shape that would be implied by the above simpli
fied explanation.
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rency composition." This phenomenon gives rise to a flat trian
gular surface in the efficiency frontier, where each horizontal line
across the surface represents the continuum of borrowing strate
gies, all of which can be swapped to the "minimum risk foreign
currency composition." However, outside these ranges, for a
given level of borrowing capacity, there is not sufficient flexibil
ity to swap the remaining net foreign exposure into the right
composition, so more cost volatility must be assumed to take ad
vantage of the available cost benefits. Hence, we see curved ef
ficiency surfaces attached to the edges of the triangular plane.
The funding decision process can be formalized by describing a
utility between any pair of risk and cost measures. For example, the
borrowing cost benefit can be measured against borrowing capac
ity risk by comparing this with the cost that a borrower is prepared
to pay for the existence of an undrawn credit facility. We could as
sume credit limits are not an absolute constraint but that the cost of
incremental exposures rises quickly as they are approached. Simi
larly, expected cost and volatility of cost can be combined using the
Sharpe ratio.

Funding Decisions for High-Credit Sovereign Borrowers
Lower funding costs may be available through foreign borrowing
for reasons such as name scarcity. Alternatively, sovereigns may opt
to raise funds overseas for more strategic reasons, such as diversi
fying the investor base or to raise foreign currency reserves directly.
Overseas borrowing can be swapped into domestic currency to
avoid currency risk, but borrowers must account for the expected
cost of default by their swap counterparties. This will offset some of
the gain in funding cost.
If all foreign borrowing is concentrated in one currency, the sce
nario of strength in this currency will cause high-credit exposure on
all swaps simultaneously. The expected credit exposure to the
banking community as a whole of the swap portfolio is therefore
lowered if the portfolio of foreign borrowings is diversified across
different currencies. This means there s
i an optimal amount of di
versification that will minimize net effective funding costs, taking
into account both the gross funding cost and credit costs. For ex
ample, it may be worth paying higher gross funding cost in some
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currencies for the net effective funding cost gain that is brought
about by exposure diversification.

An Example
A U.S. dollar-based borrower can raise funds at LIBOR minus 12.?
basis points in japanese yen or at LIBOR flat in Australian dollars
after accounting for the effect of long-dated basis costs. Assume that
the borrower charges credit on an economic basis with counterpar
ties AA or better. The following are the net costs of different bor
rowing profiles:
100%Japanese yen:
100% Australian dollars swapped into yen:

LIBOR +1.2 bp
LIBOR +1.4 bp

Optimal ratio:
38% Japanese yen, 62% Australian dollars
swapped into yen

LIBOR -1.1 bp

While gross cost considerations clearly favor Japanese yen bor
rowing, the economic credit cost of a long-dated yen cross-currency
swap with final exchange is substantial. This is caused both by the
high japanese yen currency volatility and by the interest rate differ
ential between Japanese yen and U.S. dollars, which means that the
borrower expects to be in the money at the maturity of the swap.
Conversely, the relatively low Australian dollar currency volatility
and the positive interest rate spread both reduce the economic
credit cost and offset the gross cost disadvantage.

Interest Rate Differential Versus Foreign Exchange Volatility
Figure 13.4 illustrates that, for long-dated currency swaps, interest
rate differentials have as much importance as foreign exchange
volatility in determining credit exposures. The former determine the
intrinsic component of the exposure, while the latter determine the
time value component. For example, even if yen were a low volatil
ity currency seen from a U.S. dollar base, a long-dated swap to re
ceive yen would entail higher credit exposure than a swap in a high
volatility currency without the same interest rate differential.
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Figure 13.4. Profile of Credit Exposure
Impact of Interest Rate Differential and Foreign Exchange Volatility
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Figure 13.5. Optimizing for Cost of Credit
(In percetlt)
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Further, the Jack of correlation between the Australian dollar and
the yen implies that a certain amount of diversification out of Aus
tralian dollars will actually reduce portfolio volatility. This means
that it is possible to raise a proportion of funding in Japanese yen
and take advantage of its cost benefits without eliminating the ben
efit by increased economic credit cost. This optimal point is about
one-third Japanese yen and two-thirds Australian dollars, as illus
trated in Figure 13.5.
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Risk Management Process
for Central Banks

Thomas E KlaDky, Francis D. GlenisteJ�
andjudith B. Ottennan

he topic of risk management has recently gained prominence in
the world of fixed income investing. Software vendors are of
fering "complete" systems; bond dealers are offering data and pub
lishing research; and investment advisers and consultants are offer
ing their expertise at controlling risk. It appears that anyone who
ignores risk management does so at his or her own peril. However,
it is quite likely that today's risks are no more difficult to manage
than yesterday's risks and that the introduction of new tools has led
to a renewed focus on an age-old problem. In this paper, we will
focus on the topic of risk management: the meaning and the uses.
In particular, we will focus on how central banks might employ
some new approaches to improve their understanding and their
management of risk. We will offer a five-step process that may help
form a foundation for effective risk management.

T

Risk Management-Why Bother?
The first question that arises in the djscussion of risk management
is: Why bother? What is it about risk that makes us wish to under
stand it betrer? The answer depends on the nature of the institution,
bur probably falls into one of the following categories:
• to control the magnitude of pmential losses;
• to allocate capital among various business segments and charge
appropriately;
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•

to measure risk-adjusted performance; and

to report to regulatory authorities and rating agencies.
Since it s
i difficult to manage things that cannot be defined and
measured, an objective, consistent definition of risk can help an or
ganization form a common frame of reference and create a risk
management process that fits its objectives.
•

What Is rusk?
Traditionally, risk managemem has been a backward-looking
process that, as much as anything else, was focused on identifying
the culprit for activities gone wrong. In other words, if something
went wrong then, by definition, you took too much risk. The pri
mary advance in the current thinking about risk is that risk man
agement should be forward-looking rather than backward-looking.
Risk should be something that is anticipated rather than something
that is feared. Indeed, since it is necessary to accept some possibil
ity of loss in the pursuit of almost any investment return, one could
define risk as the exposure to thepossibility ofloss. Regardless of the
objectives of the assets under management, it is critical for fund
sponsors to define the boundaries for acceptable risk and create a
process that ensures that these boundaries are not violated.
In May 1994, the United States General Accounting Office (GAO)
identified a number of general types of risk that apply to many fi
nancial activities.1 These risks can be summarized as follows:
Market risk:
adverse movements in the price of a financial
asset.
Credit risk:
failure of a counterparty to meet all financial
obligations.
Liquidity risk:
availability of a reasonable market for the se
curities held in a portfolio.
action by a court or regulatory body to invali
Legal risk:
date a financial contract.
Operations risk: deficient procedures, human error, system fail
ure, or fraud.
This list of risks may not be comprehensive, but it immediately
demonstrates that to create a comprehensive risk management
1U.S. General Accounting Office, "Financial Derivatives: Actions Needed to
Protect the Financial System," May 1994.
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process, a central bank must create more than a quantitative ap
proach to measuring and managing market risk.

Creating a Risk Management Process
To adequately control risk, it is necessary to create a multistage
process that focuses on the specific risks that the portfolio faces.
There is no "one size fits all" risk management process. Indeed, it
may be argued that, for central banks that frequently hold short
duration assets, liquidity risk and operations risk may each pose a
greater exposure to loss than market risk. On the other hand, for
other financial institutions, especially those that depend on bor
rowed funds, invest in long-duration assets, or hold securities in a
wide variety of asset classes, market, credit, and legal risk may take
on far more prominence.

A possible multistage risk management process would involve:
• risk measurement:

-price distributions,
-measuring portfolio risk,
-value-at-risk (VAR), and
-using VAR with an investment benchmark;
• risk management systems;
• rules of behavior;
• mechanism to check compliance; and
• perfom1ance attribution.

Price Distributions
When many portfolio managers begin a discussion of risk, they
think first about possible adverse changes in the price of their as
sets owing to changes in the market. From a quantitative point of
view, the most commonly used tool to manage the market risk of
fixed income securities is duration. Duration is a measure of the per
centage price sensitivity of a security (or portfolio) to a small change
in interest rates, and, hence, knowing duration and market value al
lows the calculation of the change in value for a given change in
interest rates. Unfortunately, in a risk managemem context, while
duration tells how much asset values will change as interest rates
change, it does not provide information about the likelihood or

249

©International Monetary Fund. Not for Redistribution

THOMAS E. KLAFFKY, FRANCIS D. GLENISTER, AND ]UDITH B. 0TTERMAN

Figure 1 4 . 1 . Monthly Yields of Five-Year U.S. Treasury Bonds Over
the Past 1\venty Years
(lr1 percent)

18
16
14
12
10
8
6
4

1979

81

83

85

87

89

91

93

95

97

Source: IMF, International Financial Statistics.

magnitude of an interest rate change. Therefore, duration does not
directly equal price risk. To get a useful measure of price risk, it is
necessaty to have both duration and expected yield change. 2
Figure 14.1 shows the monthly yields of five-year U.S. Treasury
bonds over tl1e past 20 years. It is clear that over this time, the mar
ket experienced a wide range of interest rate levels. But can we
learn anything from the magnitude of past interest rate changes? If
we examine all of the monthly changes independently (Figure 14.2),
we can see that the majority of these monthly changes fell witl1in
plus or minus 50 basis points, which seems to irldicate more mar
ker stability than is evident from Figure 14.1. Will the future changes
in five-year Treasury yields follow this same distribution? The an
swer to this question is part of the art (rather than science) of risk
management, and should be answered in tl1e context of an overall

2Acrually, in a risk management context, the most important objective is un
derstanding the distribution of returns rather than prices.
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14.2. Distribution of Five-Year Treasury Monthly Yield Changes

Over the Past Twenty Years
(In bastspoints)

-300

-250

-200

-150

-100

-50

0

50

100

150

200

250

300

Source: Author's calculations.

risk management process. However, for the sake of our example, let
us assume that we expect the future to approximate the past.
Figure 14.3 shows the continuous distribution of percentage price
changes for a five-year and a two-year Treasury bond based on the
historical yield distribution for each.3 From Figure 14.3, it is evident
that the distribution for the two-year bond is more tightly bounded
than tl1at of the five-year bond. This relationship should not be sur
i smaller than that
prising since the duration of the two-year bond s
of the five-year, and therefore, its expected percentage price change
distribution will always be tighter unless its expected yield volatility
is much greater.
Figure 14.4 shows the same bonds as those shown in Figure 14.3,
but now a probability of loss of 2 percent (over a one-month hold
ing period) has been introduced for each bond (indicated by the
shaded region). It is interesting to note the different probabilities of
3A normal distribution has been constructed with the same standard deviation
and mean as the distribution of discrete percentage price changes.
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Figure 14.3. Distribution of Two-Year and Five-Year Treasury
Monthly Price Changes Over the Past Twenty Years
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loss for each of these rwo bonds. For a 2 percent price loss over any
given month, the five-year bond has a probability of 15 percent,
while the rwo-year bond has a probability of 3 percent. Once again,
the smaller duration leads to less-expected price risk. In many cases,
when portfolio managers control duration, they are really control
ling these percentage price distributions intuitively. Portfolio man
agers who work in the markets every day reduce duration to reduce
the possibility of loss, even though duration equates to price risk
only when yield volatility is present.

Measuring Portfolio Risk
Let us now turn away from the examination of these securities to
look at portfolio market risk. If a portfolio contains both of these se
curities, will the portfolio's expected price change distribution be
the statistical average of the rwo securities independently? The an
swer is maybe. If the prices of these securities can be expected to
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Figure 14.4. Probability of a 2 Percent Price Loss-Two-Year and Five-Year
Treasury Bonds
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move in lockstep (correlation = 1 . 00), the portfolio distribution will
be the weighted average of the individual security distributions.
However, if the securities are not perfectly correlated, tl1e portfolio
will experience diversification benefits and tl1e portfolio risk will be
less than the weighted sum of the risks of the independenl pieces.
To understand me effect of diversification, consider the expected
price distributions of two assets (Figure 14.5). In Figure 14.5, the as
sets are perfectly correlated, so mat when the price of one moves,
me price of the otller can be expected to move in me same direc
tion by me same proportion. Therefore, Portfolio AB can be calcu
lated accurately as me weighted average of the distributions. Now
let us say that if tl1e price changes of tl1ese securities are not per
fectly correlated (correlation = 0.50), we should no longer expect
one to shadow the otl1er, even mough tl1eir past distributions are a
good indication of tl1e distribution of future price changes for each
one independently. In this case (Figure 14.6), the distribution for me
portfolio will be more tightly bounded tl1an that of the weighted av253
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Figure 14.5. Price Risk of a Portfolio With Perfectly Correlated
Price Changes
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erage introduced above. Intuitively, with perfect correlation, we
should expect each security to experience gains and losses at the
same rime. On the other hand, with less than pe1fect1y correlated
price changes, gains in one security will occasionally offset losses in
the other and, as a result, the price volatility of the portfolio will be
luwer than that uf the weightet.l average uf the a��e�. Therefure, the

portfolio duration will provide a good measure of portfolio price
sensitivity only when the assets in the portfolio are highly corre
lated. In most single-currency portfolios, interest rate changes along
the yield curve are highly correlated and, hence, duration works
well as a measure of portfolio risk, especially when it is combined
wich some measure of yield volatility.4 In a multicurrency portfolio,
the average portfolio duration will not have much meaning.

1The calculariorr·of portfolio duration implicidy assumes rhar aU interest rates
move in unison. In situations where interest rates along rhe yield curve are
highly correlated, this condition is more easily satisfied.
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Figure 14.6. Price Risk of a Portfolio With Not Perfectly Correlated
Price Changes
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Value-at-Risk
It has become popular to measure the market risk or a ponfol io
using the parameter known as "value-at-risk" (VAR), which attempts
to answer the question: "What is my maximum expected loss for a
given probability?" VAR has five key characteristics:
• It provides the maximum expected loss (that is, il focuses on
the potential for loss, which is a good intuitive measure of
risk).
• It is stated in absolute (rather than percentage) terms.
• It employs a confidence interval (indicating a point on the dis-

tribution of returns).
• It is measured over a defined holding p e riod .
• The parameters are chosen by the decision maker.
To help clarify the meaning of VAR, consider a portfol io manager
who asks: "What is my maximum expected loss with a one-day
holding period and a 95 percent confidence level?" Assuming that
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the answer to this question is $ 1 million, for 19 days out of 20
(19/20 = 95 percent confidence), the portfolio loss can be expected
to be $1 million or less. That is, the daily change in value should be
more favorable than a $1 million loss, and this will also include
daily gains. Equivalemly, for one day out of 20, the portfolio loss
can be expected to be $ 1 million or greater (a loss that matches or
exceeds the VAR). Many financial institutions that currently use VAR
measure daily returns and use a 95 percent confidence level be
cause 20 days approximates the number of business days in a
month, and hence, Lhe VAR is expected to be exceeded one day
during tl1e month.S
Alternatively, value-at-risk might be calculated with a 99 percent
confidence level, where the VAR might be $1.4 million. In this case,
the portfolio loss can be expected to match or exceed the VAR for
one day out of 100. Calculating the VAR with differem confidence
levels does not change me distribution of possible outcomes nor
does it change the portfolio risk. It only changes the way that the
risk is stated by focusing on a different point of the distribution. In
a certain sense, measuring more extreme events tends to produce
more fear and, thus, tends to lead to risk-avoidance behavior.

It is important to note that VAR provides me maximum expected
loss at a chosen confidence level, but it says nothing about the mag
nitude of losses beyond that confidence level. In other words, for
tl1e small number of observations mat the loss is our VAR or worse,
we do not really know how much worse the actual outcome might
be. To get more information about the points of me distribution be
yond the VAR, it is necessary to perform a portfolio stress test that
focuses only on the tails of the distribution. It is important to focus
on the tails of the return distribution because, in real-world fman
cial markets, these distributions tend to have so-called "fat tails."
Tn the final analysis, for institutions that use VAR, each must
choose me parameters that produce the greatest insight to help
them measure and manage the specific market risks that face the
po1tfolio.

5for central banks, it may be more appropriate to focus on longer periods.
For example, it may be more useful to measure monthly returns and use a 92
percent confidence level ( 1 1 months out of 1 2 equals 91.67 percent).
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Using Value-at-Risk with an Investment Benchmark
In many cases, investment benchmarks are chosen as duration
targets, where the benchmark's sensitivity to changes in interest
rates is judged to properly balance return and market risk. As dis
cussed earlier, a shortcoming of duration is that it does not incor
porate yield volatility and, thus, does not directly equal price risk.
Since VAR incorporates yield volatility, VAR may offer some insights
into the selection of a benchmark. By defining an investment pe
riod, selecting a confidence level, and calculating the VAR of the
benchmark portfolio with the target duration, the board will have a
better expectation of the losses that can occur in the normal pursuit
of returns. Naturally, if the VAR is judged to be too high, the bench
mark should be revised by shortening its duration and the exercise
should be repeated.
This process of benchmark review can also help solve a dilemma
of portfolio management. Portfolio management relative to a bench
mark works well when actual portfolio returns exceed those pro
duced by a benchmark, which itself produces favorable returns (see
Figure 14.7). However, the dilemma arises when the benchmark
produces unfavorable returns. In tlus case, a portfolio manager's
performance may be viewed badly even if the portfolio returns ex
ceed those of the benchmark. Calculating VAR can help this situa
tion because it directly highlights the possibility of losses in the pur
suit of return. Using this approach, as long as the benchmark's
returns remain within the acceptable range (more favorable than the
VAR), a portfolio manager's excess returns should be viewed favor
ably and, conversely, returns less than those of the benchmark
should be viewed unfavorably. When the returns of the benchmark
are worse than the maximum expected loss (as will happen occa
sionally) but the portfolio returns exceed those of the benchmark,
it should be more natural to review the assumptions that led to the
adoption of the benchmark than to blame the portfolio manager for
poor performance.
Before leaving this topic, it is important not to leave the impres
sion that duration should be replaced by VAR. Duration is a useful
tool because it is intuitive and s
i a key part of the standard jargon
of the investment business. Understanding the pottfolio's VAR will
add additional insight, but even with their limitations, intuitive and
market-tested tools such as duration should not be abandoned in
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Figure 14.7. Performance of the Portfolio Versus the Benchmark
Performance of the Portfolio
Better than the benchmark

Worse than the benchmark

Good

Bad

Good?
Bad?

Bad

Favorable

Performance

of the
Benchmark
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favor of "modern" technology. In particular, duration remains a use
ful tool in the day-to-day management of portfolios, while VAR is
most useful as an institutional-level management tool.

Measuring Other Risks
VAR is a useful quantitative approach for measuring market risk,
but offers no information about other risks. For credit risk, legal risk,
and operations risk, it is far more difficult to quantify the distribu
tion of expected losses, but this difficulty should not result in avoid
ance. Even though judgment is required, it is useful to ask whether
i subject to losses due to the failure of a counterparty,
the portfolio s
losses due ro an adverse ruling by a legal entity, or losses due to
fraud. If these risks exist, some effort should be spent in trying to
quantify their magnitude and control them. Another risk that is wor
thy of further consideration is liquidity risk, which is certainly a cen
tral bank concern. Since liquidity risk is the lack of a reasonable
market for the securities that, by definition, may need to be liqui
dated quickly, it would be useful to quantify the loss due to ac
cepting a distress bid or the loss associated with being forced to
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hold a security until maturity. Furthermore, some of these risks
(counterparty failure and liquidity risk) may be correlated with mar
ket risk. With all of the risks other than market risk, the available
tools are less developed but, as mentioned earlier, they may repre
sent some of the biggest risks faced by central banks and, therefore,
must not be overlooked.

Risk Management Systems
In the current environment, most central banks have sophisticated
technology at the fingertips of their portfolio managers. This tech
nology allows for monitoring the portfolio, calculating yield and du
ration, updating managers about market conditions, and gathering
indicative and historical data about potential purchases. While this
technology may work well in the dealing room, an effective risk
management process may necessitate additional technology. For
risk management, it is useful to have systems that offer:
• electronic price validation (by multiple market makers);
• portfolio aggregation (across currencies and security types);
• coverage of all holdings and consistent calculations of risk;
•

VAR calculations;

•

portfolio stress testing to explore the tails of the return distri
bution; and

• flexibility and expendability.
First, since manual price validation can be cumbersome and time
consuming, risk management systems should allow for electronic
(and frequent) market updates. With the availability of many mar
ket data vendors, this requirement should not be difficult to achieve.
Second, systems should allow for easy aggregation of portfolio
holdings. The faster that portfolio holdings can be gathered and up
dated, the faster that the risk management proGess can identify
unanticipated risks. Third, coverage of aU holdings is important. If
holdings are missing or are difficult to analyze, the measurement of
portfolio risk may be incomplete or inconsistent. Fourth, as dis
cussed earlier, VAR calculations can add to an understanding of
portfolio market risk. Fifth, since VAR does not cover the entire dis
tribution of returns, it is useful to have technology that helps ex
amine the impact of extreme events on the portfolio. Sixth, systems
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should be designed for flexibility and expendability. ll is impossible
to define the scope of future investments with precision, and thus,
technology will need to be updated periodically. For example, the
advent of EMU will change the way that many central banks invest.
Flexible technology will allow for necessary changes as EMU takes
shape or as new security types become attractive investments.

Rules

of Behavior

Once the risk management process has defined the risks that are
relevant to the portfolio, and technology has been put in place to
assist in measuring and monitoring the risks, the actual management
process should take place, where rules are defined and compliance
is checked. In a risk management context, mles may be necessary
to control the following:
•

deviations from the benchmark;

• limitations on portfolio duration;
• VAR limits;
• individual position limits; and

• requirements for portfolios or counterparty diversification.
For risk management, there should be some method for control
ling market loss. This control can take the form of duration limits,
which is an intuitive way to control price volatility, or a VAR limit,
which directly incorporates yield volatility. Furthermore, there
should be some rules about diversification, within individual posi
tions, throughout the portfolio, or with counterparties. It may be dif
ficult to directly address credit risk, legal risk, liquidity risk, and op
erations risk, but a well-diversified portfolio should help mitigate
some of these risks.

Mechanism to Check Compliance
Even with careful planning and a rigorous risk management
process, some of the costliest risks may be the ones that are not an
ticipated and stem from noncompliance with the rules. Therefore, it
is necessary to have checks and balances to ensure that the process
works as planned. In this vein, there should be a mechanism to
check compliance, which should include:
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•

independent risk audits;

•

reports to management about risk levels; and

• penalties for violating risk management rules.
First, the risk management process should be audited periodically
in the same way that financial records are audited, with an eye to
ward fair and accurate representation. Second, the managers of the
investmenr department (and the board) should receive regular re
ports that defme risk levels and identify deviations from the bench
mark, excessive market risk, lack of diversification, and unfavorable
trends. Third, there must be some mechanism for stopping "risky"
behavior, which should include penalties for violation of the rules
of behavior.

Performance Attribution
The fmal stage in the risk management process is "return attribu
tion," the only backward-looking part of the process. Performance
attribution should:
•

examine the sources of portfolio return (adjusted for level of
risk);

•

audit the entire risk management process; and

lead to more appropriate rules over time.
After each investment period, it is important to ask: How and why
did the portfolio perform as it did? In this review process, it is also
necessary to measure the performance of the benchmark and to ex
amine its sources of return. For example, how much return came
from yield, how much from changes in the overall level of interest
rates, how much from changes in yield curve shape, and how much
from deviations from the benchmark? If possible, these returns
should be calculated including some measure of the risk taken. This
•

is important because, for example, if the portfolio underperformed
the benchmark because the portfolio manager decided to reduce
exposure to market risk, perhaps this is a better outcome than it
might appear at first glance. Also, it is critical to examine how the
portfolio performed relative to its VAR targec. Was our actual risk
consistent with our expected risk? For example, if the portfolio had
a 95 percent confidence level, was the VAR exceeded more than
one day in 20? Return attribution helps audit the entire risk man
agemenr process by focusing on the process after the event. Was
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our risk level appropriate? Did we rake too many correlated risks?
Did we stop risky behavior? By setting a process in place and mon
itoring its performance, the risk management process should evolve
and improve with time.

Conclusions
The current focus on risk management is simply a clarification of
an existing process with some new tools and a new focus on antic
ipating risks. It is not a revolutionary approach to investment man
agement. Indeed, the process of managing assets has often been
characterized as the management of risk. The appropriate risk man
agement process for each central bank must follow the individual
objectives of that bank, and should follow basic, intuitive, common
sense rules that individuals can easily endorse and follow because,
in a real sense, risk management is everyone's business.
Risk management is a process of defining what is expected (in
terms of both portfolio and individual performance) and aiJowing
actual events to either conftrm or challenge your faith in your ex
pectations. When expectations are challenged, a "call to action"
should follow that forces a questioning of assumptions, an alteration
of the investment benchmark, or a possible change in policies or
risk tolerances.
The pursuit of return almost always requires the acceptance of
some level of risk. It s
i far better to anticipate risk and make ap
propriate preparations rather than to fear risk or, worse yet, ignore
it and suffer unexpected losses in the future.
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Technical and Quantitative Aspects
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Erol Hakanoglu

I

n this paper, I will try to focus on some of the more technical and
quantitative aspects of risk management. What will be covered

can apply equally to assets or liabilities. In particular, we will focus

on some of the classic s
i sues and questions of how we determine
maturity profile, fixed-to-floating ratios, and currency composition,
but also on some of the other issues raised previously such as the
proper measures of risk. Along the way, we also address problems
facing some sovereign borrowers-many of which probably do not
have the luxury to go along with the "theorem" Mike Dooley sug
gested: s
i suing at the longest maturity in the domestic currency. Un
fortunately, it is seldom the case that emerging market sovereigns
have the luxury to be able to borrow for 30 years in their domestic
markets in significant amounts.
In general terms, strategic liability and/or asset managers need to
set an appropriately long horizon for themselves, and come up with
some sort of optimization framework that will give them a sense of
what the best performance of a portfolio relative to a benchmark is.
If we were to follow the results of such an optimization and rebal
ance our portfolio accordingly, say by either issuing new debt or
swapping existing debt to change its currency, or maturity, or fixed
floating composition, we should have a portfolio that reflects our
preferences, or utility, more effectively than before.
Optimization is something that can be both an art and a science.
Whenever one rebalances a portfolio, the assumptions being made
are going to be important. Hence, one needs to come up with a
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strategy that, even on contrarian scenarios, guarantees that one still
ends up better off than not following the recommended course of
action. With a rebalancing strategy that is robust enough, one
should be bener off in the contrarian scenarios as well. This should
be the conditions of optimality, not the ones that give a better util
ity only if one's views about the future are correct. Since it is not
obvious that one will be able to satisfy such stringent conditions
each time one tries to optimize, perhaps sometimes one should not
rebalance at aU unless this "robustness" criteria has been satisfied. I
believe this is the right way to think about asset, liability, and risk
management in general.

Development of a Framework
The Goldman Sachs Multicurrency Asset-Liability Management
Model uses Monte Carlo simulations to characterize the probable fu
ture behavior of asset or liability portfolios. The Monte Carlo simu
lation approach necessitates the preparation of an elaborate proba
bilistic framework to model the behavior of economic and financial
variables. Here are the steps we take:
(1) Choosing appropriate stochastic processes to model the vari
ables involved. Most market variables, such as interest rates
and exchange rates, are often modeled as Lognormal, and
their defining parameters are estimated from historical data
and current market prices. However, sometimes it might be
necessary to use other less traditional stochastic processes
such as Poisson jumps.
(2) Constntction ofa hstorical
i
variance/covariance matrixfor all
variables. This includes discussion of which periods to in
clude in this estimation and what weights to use for each
period.

(3) Selection ofan appropriate short-term horizon. This is for tac
tical analysis and an appropriate long-term horizon for strate
gic analysis.

(4) Making appropriate "mllover" assu mptions This is done for
.

all the various classes of instruments in the Liability portfolio.
(5) Deciding on the lst
i offinancial strategies, such as:
• fixed and floating rate new debt issues;
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• refunding of callable debt or implementation of strategies,
such as selling swaptions or warrants to monetize the em
bedded options of callable bonds;
• repurchasing of noncallable outstanding debt;
•

interest rate swaps;

• cross-currency swaps;
•

forward and futures contracts;

•

options on interest rates, exchange rates, indices or commodities, structured notes, and swaps;

•

inflation-linked debt issues;

•

foreign exchange-linked debt issues; and

•

customized hedging instruments.

(6) Determination offuture cash .flows-resulting from all instru
ments in the current debt and asset portfolios and all the re
balancing strategies considered.

Simulation
The Goldman Sachs Multicurrency Asset-Liability Model uses
Monte Carlo simulations extensively. The met.hudulugy includes
generating thousands of realistic scenarios for future exchange rates,
interest rates, and other relevant variables, and computation of cash
flows resulting from individual instruments in the portfolio as well
as the revenues and expenses of the sovereign. This computation
might also involve the simulation of the decision-making process of
the portfolio manager in cases such as deciding when to refund
callable bonds.
Given a particular scenario, the cash-flow set of each instrument
is determined by the market conditions over that scenario. For ex
ample, the cash flows of a domestic floating rate note depend on
the relevant domestic interest rate, while the cash flows for a for
eign bond depend on the relevant exchange rate. We can then pro
ceed with measurement of the net present value (NPV) and average
annual cost/return of each instrument under each scenario. Follow
ing steps include construction of the probability distribution of the
average annual cost/return of each instrument, and measurement of
the expected cost/return as the mean of the distribution. Then we
construct the probability distribution of the average annual cost/re
turn of the overall portfolio over the long term, as well as the short
term, by aggregating the results for individual instruments. We con-
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elude simulations by determining the impact of incrementally
changing the currency composition, maturity profile, or fixed/float
ing mix of the asset and liability portfolio.

Risk Measurement
A detailed

discussion of risk measurement methods is an impor

tant step in the liability management process. Goldman Sachs be
lieves that the risk measurement methods that are to be developed
for the sovereign should be:
• quantitative;
• objective;
• comprehensive;

• isolating the actions of the sovereign from market moves be
yond the control of the sovereign; and
• analytically straightforward to implement.

The conventional measure of risk for a liability portfolio is the
standard deviation of the cost distribution. More sophisticated mea
sures take into account the fact that not all uncertainty is unfavor
able: high interest cost scenarios are risky while low interest cost
scenarios are not. Such a one-sided approach will allow us to sep
arate negative uncertainty from positive unce1tainty. One-sided risk
measures can be used to take into accounr asymmetric utility func
tions that place greater weight on the penalty of potential interest
cost increases than on the benefits of equivalent potential interest
cost savings.
One-sided risk can be defined in a variety of ways. The proba
bility of exceeding a fixed cost level (derived from expected cost of
the current portfolio under forward rates or budgetary considera
tions of the sovereign) could be used as a performance criterion.
However, a fixed cost level is too restrictive to incorporate essential
information about various sources of interest rate, exchange rate, or
liquidity risk. It is not flexible enough to reflect the sovereign's debt
management objectives and capital markets constraints.

A

systematic way to quantify risk in a sophisticated, reliable, and

flexible manner is to measure risk against a benchmark portfolio
that is constructed to take into account various market and non
market constraints and concerns of the portfolio manager. After the
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development of such a benchmark portfolio, risk can be defined as
the underperformance of the portfolio relative to the benchmark.
The most important sources of risk that a sovereign borrower
needs to address can be summarized as follows:
• liquidity risk;

• interest rate risk;
• cash-flow uncertainty;
• rollover risk;
• mark-to-market risk;
• exchange rate risk; and

• credit risk.
The Goldman Sachs Asset-Liability Management Model is capable
of measuring risk from a cash-flow perspective and from a mark-to
market perspective. In the past, asset managers have traditionally fo
cused on mark-to-market uncertainty, while liability managers have
focused on cash-flow uncertainty. These two approaches often lead
to different results. For example, long-term fixed rate bonds are risk
less from a cash-flow perspective, but risky from a mark-to-market
perspective. Floating rate notes, on the other hand, exhibit the op
posite characteristic. Goldman Sachs believes that it is essential to
consider both forms of risk simultaneously.
The budgetary targets of the sovereign will be thoroughly exam
ined during the risk measurement and benchmark selection parts of
the Asset-Liability Management analysis. We will also analyze the
methodology by which the sovereign determines these targets and
evaluate their advantages and disadvantages as performance mea
surement tools.

Selection of a Strategic Benchmark
Selection of a strategic benchmark constitutes the pillar of the
Goldman Sachs Asset-Liability Management approach. We believe
that the success of any risk management effort is heavily dependent
on the appropriateness of the underlying performance benchmark.
A benchmark portfolio is a convenient way to aggregate various
market exposures as well as many factors constraining the portfolio
choice. We will work on both the Liability portfolio and the liquid
reserve portfolio during the benchmark selection process.
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The risk of a liability portfolio can be measured in a variety of
ways. One common approach is to determine the expected cost of
the existing portfolio over a chosen horizon under forward rates
and to use the probability of underperforming this ftxed cost level
as a performance criterion. An alternative method is to use the prob
ability of the cost of debt being above an absolute amount dictated
by budgetary considerations. However, such fixed rate benchmarks
do not properly take into account relevant information from sources
other than the immediate debt portfolio, which could affect the in
terest rate, exchange rate, commodity price, and liquidity risk of the
sovereign. For example, trade and capital flows, liquid asset and re
serve portfolios, tax revenues, policy guidelines, and macroeco
nomic variables can all be important factors affecting portfolio
choice and risk considerations.
A simple way to conceptualize the strategic benchmark portfolio
is to treat it as a default long-term portfolio designed to have a cur
rency composition, maturity profile, and fixed/floating mix that re
flects the riskless position for the sovereign in the long run. This
concept can be expanded to incorporate the borrowing goals, cap
ital markets objectives, and policy constraints of the sovereign.
The factors that will most likely impact the currency composition
of the benchmark portfolio are:
• historical statistical relationships between exchange rates;

• relative bond market sizes in various currencies;
• new issue spreads of the sovereign in these markets; and
• the impact of foreign exchange flows on the economic activity

level and the tax revenues of the sovereign.
The factors that are most likely to impact the maturity profile of
the benchmark portfolio are:
• revenue and expense forecasts of the sovereign over the next

few years;
• repurchase or tender plans;

• liquidity concerns of the sovereign; and
• spreading of cash flows over the years in order to smooth refi

nancing exposure.
The factors that are most likely to impact the fixed/floating mix of
the benchmark portfolio are:
• targeted interest expense levels of the sovereign from the

budget;
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• the interest rate views of the sovereign;
• relationship among tax revenues, business cycles, and interest

rates;
• historical cost of fixed versus floating rate debt; and
• relative risk of foreign ftxed and floating issues in comparison

to domestic debt.
Other factors that need to be considered during the development
of the benchmark portfolio are:
• continuing accessibility of various markets considered;
• the need to maintain high-volume debt issues to achieve mar
ket liquidity, efficiency, and long-term cost benefits such as fa
cilitating future repurchases or tenders;
• the relationship between commodity prices, exchange rates,
and domestic macroeconomic variables;
• accounting guidelines;

• policy constraints limiting the use of certain fmancial instru
ments; and
• mark-to-market rules for derivative instruments.
A benchmark portfolio that is created by taking into account aH
the issues mentioned above is a fairly close approximation of the
"ideal" long-term portfolio of the sovereign. It will represent a min
imum risk position for the sovereign, since it will be constructed
to take into account all the various market exposures, long-term
objectives, and market and policy constraints the sovereign is op
erating under. As the benchmark portfolio wilJ be selected to rep
resent primarily the strategic preferences of the sovereign, tactical
deviations from the benchmark portfolio can be undertaken peri
odically to take advantage of market opportunities and to reduce
cost.
Using a strategic benchmark for risk management has several ad
vantages. It creates a structure that ensures that future strategies
conform to the strategic risk management objectives of the sover
eign. It provides a straightforward method of combining many of
the diverse factors affecting the portfolio choices of the sovereign.
It allows the sovereign to set limits on risk tolerance levels and cre
ates a mechanism to enforce these levels. Once the benchmark s
i
in place, portfolios can be optimized within well-defined parame
ters and their performance can be judged on objective criteria.
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Formulation of Strategies
A primary objective of the liability management study is to de
velop strategies to enhance the cost/risk profile of the liability port
folio. We list below some examples from previous sovereign liabil
ity management studies to demonstrate our approach toward
formulation of strategies. We are able to add many more to this list
after studying the specific information provided to us by the sover
eign. These may include:
• Calculation of the impact of changing the maturity profile,
fixed/floating ratio, and currency composition on the cost and
risk of the liability portfolio.
• Identifying the effect of buying caps and floors on the proba
bility of falling short of budget targets.
• Examining ways to reduce the expected cost of hedging in
struments through knock-in and knock-out features.

• Performing a refunding efficiency analysis for callable bonds in
the liability portfolio to determille whether any call options are
sufficiently in the money to justify calling the bond.
• Exploring alternative strategies such as selling swaptions or
warrants to monetize the value in the embedded options of the
callable bonds.
• Designing new issue strategies to replace called bonds or to
fulfill new funding needs of the sovereign.
• Exploring the possibility of linking debt payments to inflation

and foreign exchange rate levels.
• Structuring of custom-tailored hedging instruments that pre

cisely hedge market exposures of the sovereign.
• Exploration of derivative stntctures that hedge multiple expo
sures together in a cost-effective way.

Optimization
The objective of the cost/risk optimization section of the Gold
man Sachs Asset-Liability Management Model is to determille to
what extent the cost/risk profile of the asset and liability portfolios
can be improved and to select the most effective transactions to do
so. We define a portfolio to be optimal if it is the lowest-cost port-
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folio for a given level of risk or, equivalently, if it is the lowest-risk
portfolio for a given level of cost.
The efficient frontier is the set of optimal portfolios. A portfolio
that is not on the efficient frontier is not optimal because there ex
ists a portfolio with both lower cost and lower risk. The slope of tl1e
efficient frontier quantifies the cost/risk trade-off associated with dif
ferent strategies.
The choice of which optimal portfolio to select depends ulti
mately on the bouower's risk tolerance. A borrower with a high-risk
tolerance will prefer a strategy that minimizes cost, while a bor
rower with a low-risk tolerance will prefer a strategy that minimizes
risk.
Over the course of the liability management analysis, we will per
form a rebalancing optimization-to find the best strategies to
change the composition of the debt portfolio without changing its
size. Then we will perform a new issue optimization, to find the
best ways to increase the size of the debt portfolio. Finally, we will
perform a refunding efficiency analysis to determine optimal ways
to reduce the size of the debt portfolio.

Sensitivity Analysis
The sensttiVlty analysis allows us to test potential restructuring
strategies against various potential market moves and ensure that
they perform within acceptable risk parameters.
A sensitivity analysis can be performed in a discrete form or in a
simulation framework. A discrete sensitivity analysis measures the
performance of a strategy under an elaborately defined future path
of market variables. A simulation-based sensitivity analysis involves
repeating the scenario generation, cash-flow simulation, and port
folio evaluation steps described earlier under alternative scenarios,
where different expected future levels for exchange rates and inter
est rates are used. The Goldman Sachs Multicurrency Asset-Liability
Management Model has the capability to perform both types of sen
sitivity analyses.
There are many ways of constructing sensitivity scenarios. One
common choice is using shock scenarios, where interest and ex
change rates are subjected to parallel one or two standard deviation
moves up and down from their base-case levels. Another is to ere-
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ate contrarian scenarios, which represent the opposite views from
the base-case scenario with respect to implied forward rates or spe
cific forecasts.
In addition to the scenarios described above, a robust sensitivity
analysis should focus on adverse scenarios that are picked specifi
cally to determine how poorly certain strategies perform under ex
tremely unfavorable market conditions. This can be done by per
forming another set of Monte Carlo simulations that are adjusted
specifically to assign more probability to adverse market moves, or
by simulating the behavior of potential strategies through actual past
observations to determine the worst possible historical outcomes.
Goldman Sachs recommends only strategies that either outperform
the existing portfolio or perform within acceptable risk parameters
under all sensitivity scenarios.
The Goldman Sachs approach to sensitivity analysis is not limited
to calculating the sensitivity of the results to changes in market vari
ables. We also determine the effects of changing the composition of
the strategic benchmark or relaxing some of the policy guidelines.
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