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operations, and some key issues in the determination of the strategy for executing buybacks
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I. INTRODUCTION

The debt and financial crises of recent decades have spurred emerging market countries as a
group to improve their debt management policies and practices in order to strengthen fiscal
sustainability and forestall financial crises. As part of this effort, countries have resorted
increasingly to liability management operations to help achieve their public debt objectives.
Liability management seeks to lower and smooth the debt service payments of the
government, reduce the vulnerability of the public debt to unexpected shocks, and help attain
other debt management goals such as the development and maintenance of an efficient
market for government securities. Debt buybacks and debt swaps, the focus of this paper, are
key instruments of liability management.

While external debt buyback and swap activity remains small relative to total external debt
and to GDP, it has risen in recent years (Figure 1). There was a surge of activity in 2006: in
the period January through November 2006, buyback and swap operations in a group of
thirteen emerging market countries for which data are available rose to 5.3 percent of total
external debt and 1.6 percent of GDP. The sharp increase in activity in 2006 reflected, in
particular, liability management operations by Brazil and Russia to reduce debt service costs,
lower sovereign risk, and develop domestic capital markets.

Repurchases of Brady bonds to lower debt service costs have been a major factor in the
recent growth of debt buyback and swap activity.” These bonds were issued beginning in
1990, and constituted a significant part of the total debt of many countries, especially in Latin
America. They contained many exotic features reflecting the undeveloped state of the
emerging market bond market and the limited access of countries to capital markets.
However, as countries gained more access to capital markets and world interest rates fell,
Brady bonds became relatively expensive. In addition, they tied up collateral. This prompted
countries to reduce or eliminate their holdings of such bonds through buyback or swap
operations, and outstanding Brady bond holdings declined from US$154 billion in 1994 to
US$10.7 billion at mid-December 2006.

The literature on the principles of corporate bond refundings is sizeable. However, while
sovereign debt buybacks and swaps have become increasingly important, there is little
literature available on the role, functions, and mechanics of these operations that could serve
as a guide to a sovereign debt manager in an emerging market or developing country. This
paper seeks to fill this gap by examining the key conceptual and practical issues that a

? Brady bonds—named after U.S. Treasury Secretary Nicholas Brady, who launched the
initiative in 1989—were issued by some emerging market countries, particularly in Latin
America, as part of a restructuring of defaulted commercial bank loans. The bonds were
tailor-made in all sizes, and carried a wide variety of covenants, conditions, warrants, and
other complex features, such as collateral.
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government debt manager needs to take into account in the management of debt buyback and
swap operations.

Figure 1: External Debt Buybacks and Swaps in Emerging Market Countries. 1/
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Sources: IMF; Financial Times; Dow Jones Newswire; and Euroweek.

1/ Agregated data for Brazil, Bulgaria, Colombia, Ecuador, Lebanon, Mexico,
Panama, Philippines, Poland, Russia, Turkey, Uruguay, and Venezuela.

The rest of the paper covers the macroeconomic context in which buybacks and swaps are
undertaken (Section II), the objectives of buybacks and swaps (Section III), the analytical
framework for deciding whether to undertake a particular buyback or swap operation and for
selecting among alternative operations (Section IV), and some key issues in the
determination of the strategy for executing buybacks and swaps (Section V). An appendix
contains a numerical example of a hypothetical debt swap operation. Finally, the paper deals
only with voluntary buybacks undertaken as part of routine liability management by the
government, not with negotiated buybacks and swaps undertaken in the context of a debt
restructuring.
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II. MACROECONOMIC CONTEXT OF DEBT BUYBACK AND SWAP OPERATIONS

Debt managers need to understand the broader context of debt buyback and swap operations.
The institutional framework of these operations falls into a broader category of the
institutional framework of debt management, which is nested within a broad context of
public policy aiming to maintain a sustainable level and growth rate of public debt. In this
context, the aim of debt management is to raise the required funding for the government and
attain the desired risk level, cost, and composition of the public debt. Debt management
operations, of which buybacks and swaps are the two most important types, may also serve
the purpose of developing and supporting the domestic capital market, especially the market
for government debt instruments.

Debt buybacks and swaps have to be implemented under multiple macroeconomic
constraints. These concern the condition of domestic and international capital markets, the
exchange rate regime, the quality of macroeconomic policies, the regulatory environment (at
home and in the international capital markets), the credit rating of the country, the objectives
of the debt policy, and even the human and technological capacity to conduct debt
management operations. In this light, the success of debt management operations relies on
the consistency between debt policy and macroeconomic policies.

To ensure consistency between the two, debt management operations should be coordinated
with fiscal and monetary policies. Prudent debt management and fiscal and monetary policies
can act together and create a positive feedback in the attempt to lower debt costs, risk premia,
and long-term interests rates, or to develop the domestic capital market. Inappropriate fiscal
and monetary policies may result in a risky debt structure, that in turn may lead to an
increased vulnerability of the domestic economy to economic and financial shocks. The same
may happen if debt management practices are inappropriate, even if the macroeconomic
policies are sound and coherent. However, prudent debt management practices cannot
replace sound fiscal and monetary policies. Similarly, debt management operations alone
cannot help develop local capital markets if fiscal and monetary policies are not supportive of
this goal.

Debt buybacks and swaps have important implications for fiscal and monetary policies. Debt
buybacks in the domestic market increase liquidity in the financial system. This, in turn,
expands aggregate demand and may inflate domestic asset prices. This risk is higher in
countries with less developed and illiquid capital markets. Buybacks of foreign currency debt
in domestic and international capital markets, or swaps of foreign and domestic debt, directly
affect foreign exchange reserves. If these operations are not taken into account when
formulating monetary and fiscal policies, they may have undesirable consequences and will
necessitate sterilization by the central bank. Sterilization can be costly, especially if it results
in higher interest rates. Regardless of whether the central bank or the government ultimately
bears the cost of sterilization, these costs can negatively affect the financial position of the
public sector, and can at least partially cancel out the benefits of debt buybacks.
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To strengthen the coordination between debt management and macroeconomic policies,
some countries have integrated debt management into overall public sector risk management.
This broader risk management framework includes government balance sheet analysis and
asset-liability management (ALM). It allows debt managers to asses better the risks
associated with government assets, or to compare the structure of the public debt with the
government’s capacity to service this debt from revenues and other cash flows. Also, the
ALM approach is useful in countries where foreign reserves are backed by borrowing in
foreign currencies. In such a situation, debt management operations can aim to match the
currency composition of the debt and the reserves. However, this approach can be limited by
the independence of the central bank or the exchange rate regime.

III. OBJECTIVES OF DEBT BUYBACKS AND SWAPS

Debt managers need to be very clear on the objective underlying a debt buyback or swap
operation. This may not be easy because, as will be seen below, the objectives are not
mutually exclusive or necessarily compatible with each other. There are in general three core
reasons why governments in emerging market countries undertake debt buybacks and swaps:
to reduce debt service payments, to minimize sovereign risk, and to develop domestic capital
markets. Sometimes countries have other objectives, such as releasing collateral and
eliminating restrictive bond covenants, but these tend to be subsidiary to the main objectives.

These three core objectives are the link between sovereign liability management operations
and the ultimate economic goals of the society. Attainment of these objectives helps
strengthen fiscal and monetary policies, reduce a debt overhang that may be constraining
investment and growth, and reduce a country’s external vulnerability. The final result is
improved macroeconomic performance, higher domestic investment and growth, and
prevention of financial crises, which are the ultimate economic goals of a society. In
addition, buybacks and swaps, to the extent that they reduce the debt stock and debt service
payments and stimulate investment and growth, may help lower future tax rates and boost the
income of future generations.

The three core objectives constitute clear economic rationale for a debt buyback or swap
operation. They are “sufficient” reasons for a country to consider engaging in such an
operation because they are clearly justifiable in terms of their potential macroeconomic
contribution and the attainment of the society’s broader economic goals—although, whether
the operation is actually undertaken will depend on other criteria too, such as the costs of the
operation, as discussed in Section IV. Objectives such as releasing collateral and eliminating
restrictive bond covenants do not necessary provide by themselves clear economic criteria to
justify a buyback or swap. They can only complement or reinforce the core objectives.
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A. Reducing Debt Service Payments

Buybacks and swaps affect the size of the government’s debt service payments in any given
time period through changes in the stock of government debt or in the average interest rate on
the debt. Cash buybacks (which are financed through a drawdown of cash reserves or other
liquid assets) lower the debt stock by the face value of the buyback, which results in a saving
of interest on the debt bought back—and possibly of principal also if the debt was bought at a
discount. Many countries buy back their debt when it is trading at a discount in the secondary
market, to realize the principal savings. Secondary market purchases of discounted debt have
in the past been advocated as one way of resolving a country’s debt overhang.’

Debt refunding (or refinancing) through a swap seeks to lower debt service payments by
replacing high-coupon debt with lower-coupon debt.* As already noted, this is a major reason
why many countries have replaced or reduced their outstanding Brady bonds. Countries
normally resort to refunding when interest rates have fallen. However, while swaps alter the
interest rate on the debt, they do not necessarily leave the debt stock unchanged. Countries
may choose to replace an existing bond issue with a larger issue, for example, in order to
increase the liquidity of the issue or to cover the transactions costs of the swap. In such a
case, the net impact on debt service payments will depend on the relative magnitudes of the
interest rate effect and the debt stock (scale) effect.’

The assessment of the debt service impact of a cash buyback would need to take into account
the opportunity cost of the funds used in the buyback, that is, any interest earnings foregone.
Where domestic debt is bought back, the opportunity cost may be just the earnings on
government deposits. Where foreign debt is bought back using net international reserves
purchased from the central bank, an additional cost may be the difference between the central
bank’s earnings on international reserves and its earnings on domestic assets.

3 During the sovereign debt crises in the 1980s some observers advocated debt buybacks as a
solution to a country’s debt overhang, defined by Krugman (1988) as a situation in which the
present value of potential future resources available to service the debt is less than the present
value of the future debt service payments. This has stirred a debate on whether countries
benefit from debt buybacks, and whether buybacks and swaps are effective in averting
macroeconomic crises, which we do not go into in this paper. See, for example, Bulow and
Rogoff (1998 and 1991), Dornbusch and others (1988), Thomas (1996), and Aizenman,
Kletzer, and Pinto (2005).

* This is called a high-coupon refunding. Replacement of low-coupon with high-coupon debt
is referred to as low-coupon refunding.

> However, in calculating the net benefit of a swap it is normally assumed that the face value
of the debt remains unchanged. This is explained in Section I'V.
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In general, in principle the calculation of debt service impact should take into consideration
any effects of the transaction on the government’s borrowing costs elsewhere in the economy
(that is, general equilibrium effects). As mentioned previously, a buyback program may exert
upward pressure on domestic bond prices, or may trigger sterilization by the central bank that
would push up domestic interest rates, especially where bond markets are under-developed
and illiquid. In practice, these general equilibrium effects may be difficult to trace and
quantify and, therefore, difficult to incorporate in debt service calculations. Debt managers,
however, should undertake at least a qualitative assessment of these effects. Such an
assessment may be an important consideration where quantitative analysis indicates only a
marginal net benefit of a buyback or swap.

Debt buybacks and swaps may also reduce the interest rate on future borrowing to the extent
that they help improve a country’s creditworthiness and, therefore, result in credit rating
upgrades and lower risk premia. The issue of credit ratings and capital market access is
discussed below.

B. Reducing Sovereign Risk

A major objective of buyback and swap operations by emerging market governments is to
reduce the risks inherent in a government’s debt portfolio. The risks encountered in sovereign
debt management are described in Box 1. The main risks governments seek to lower are
rollover risk, interest rate risk, exchange rate risk, and liquidity risk. To accomplish this
objective, governments use buybacks and swaps to change the debt’s maturity structure,
interest rate structure, and currency structure, and to improve access to international capital
markets.

It should be noted that buyback and swap operations themselves do carry some sovereign
risk®. These include the reputational risk that the operation may be unsuccessful, which could
harm a country’s creditworthiness; the risk that both the refunding bond and the refunded
bond may end up being illiquid if the swap does not attract sufficient investor interest; and
the normal credit or operational risks associated with any transaction. These risks underscore
the importance of careful selection and timing of buyback and swap operations, backed by
sufficient due diligence regarding investor interest and demand.

% See “Report on Bond Exchanges and Debt Buy-Backs: A Survey of Practice by EU Debt
Managers” (2001).



Box 1: Risks Encountered in Sovereign Debt Management

Risk Description

Market Risk Refers to the risks associated with changes in market prices, such as interest rates,
exchange rates, commodity prices, on the cost of the government’s debt servicing. For
both domestic and foreign currency debt, changes in interest rates affect debt
servicing cost on new issues when fixed rate debt is refinanced, and on floating rate
debt at the rate reset dates. Hence, short-duration debt (short-term or floating rate) is
usually considered to be more risky than long-term, fixed rate debt. (Excessive
concentration in very long-term, fixed rate debt also can be risky as future financing
requirements are uncertain.) Debt denominated in or indexed to foreign currencies
also adds volatility to debt servicing costs as measured in domestic currency owing to
exchange rate movements. Bonds with embedded put options can exacerbate market
and rollover risks.

Rollover Risk The risk that debt will have to be rolled over at an unusually high cost or, in extreme
cases, cannot be rolled over at all. To the extent that rollover risk is limited to the risk
that debt might have to be rolled over at higher interest rates, including changes in
credit spreads, it may be considered a type of market risk. However, because the
inability to roll over debt and/or exceptionally large increases in government funding
costs can lead to, or exacerbate, a debt crisis and thereby cause real economic losses,
in addition to the purely financial effects of higher interest rates, it is often treated
separately. Managing this risk is particularly important for emerging market countries.

Liquidity Risk There are two types of liquidity risk. One refers to the cost or penalty investors face in
trying to exit a position when the number of transactors has markedly decreased or
because of the lack of depth of a particular market. This risk is particularly relevant in
cases where debt management includes the management of liquidity assets or the use
of derivatives contracts. The other form of liquidity risk, for a borrower, refers to a
situation where the volume of liquid assets can diminish quickly in the face of
unanticipated cash flow obligations and/or a possible difficulty in raising cash through
borrowing in a short period of time.

Credit Risk The risk of nonperformance by borrowers on loans or other financial assets or by a
counterparty on financial contracts. This risk is particularly relevant in cases where
debt management includes the management of liquid assets. It may also be relevant in
the acceptance of bids in auctions of securities issued by the government, as well as in
relation to contingent liabilities, and in derivative contracts entered into by the debt

manager.

Settlement Risk Refers to the potential loss that the government, as a counterparty, could suffer as a
result of failure to settle, for whatever reason other than default, by another
counterparty.

Operational Risk This includes a range of different types of risks, including transactions; inadequacies

or failures in internal controls, or in systems and services; reputation risk; legal risk;
security breaches; or natural disasters that affect business activity.

Source: IMF and World Bank (2003)
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Changing the Maturity Structure

Emerging market countries often alter the maturity structure of their existing debt for two
reasons. First, they may lengthen the average maturity or duration of the debt, and second,
they may smooth (flatten) the debt service (particularly the redemption) profile to better
match the government’s steady flow of revenues. In an asset-liability management
framework, a longer average maturity of the debt and a smoother debt service profile better
match the generally long-term nature of the government’s assets and revenue flows, and
reduce duration risk. Duration risk may materialize as a liquidity or rollover crisis. The
maturity structure of the debt is therefore a crucial consideration in asset-liability
management.

Shorter-term debt is also inherently more susceptible to market and rollover risk, which
increases a country’s vulnerability to rising interest rates and unfavorable currency
movements. These risks are particularly important where capital markets are shallow and
illiquid. Since domestic capital markets in many emerging market countries are not deep
enough, short-term domestic debt in these countries is particularly subject to market and
rollover risk. Countries therefore try to avoid a bunching of short-term maturities, especially
of domestic debt.

Changing the maturity structure of the debt involves buying back bonds or replacing them
with bonds of a different maturity. In a swap, usually the refunding bonds are of longer
maturity than the refunded bonds, to lengthen the average maturity and duration of the debt.
Swaps may also be used to create better spacing of bullet amortizations, to lessen the
lumpiness in the debt service profile, or to replace such amortizations with sinking fund debt
to spread the principal repayments over time. Lengthening the maturity of the debt also
pushes debt service payments into the future, which provides temporary relief from short-
term budgetary pressures and reduces rollover risk.

When used for short-term budget relief in this way, swaps effectively become cash
management rather than debt management tools for the government. This blurs the
distinction between debt management and the financing operations of the government. In the
absence of such short-term financing pressures, alteration of the maturity profile of the debt
is part of routine liability management by governments to satisfy their financing needs at the
minimum of cost and risk.

Changing the Interest Rate and Currency Structures

Floating interest rate debt, foreign currency debt, and foreign-currency-linked debt are major
sources of vulnerability in many emerging market countries. A significant share of the debt
of these countries is exposed to the risk of interest rate or currency shocks. As has been
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pointed out by others’, floating rate and foreign currency debt may create balance sheet
mismatches to the extent that the government’s revenues (for example, its domestic
revenues) or other cash inflows are not linked to interest rates and the exchange rate. As
such, unfavorable interest rate or exchange rate movements could create financial pressures,
resulting in liquidity and rollover risk.

An important objective of debt management in many emerging market countries is to reduce
interest rate and exchange rate risk by swapping floating rate debt for fixed-rate debt, and
foreign-currency or foreign-currency-linked debt for domestic-currency debt. The increase in
the ratio of fixed-rate to floating-rate debt and of domestic-currency to foreign-currency debt
reduces the sensitivity of debt service payments to interest rate and currency shocks.

For most countries, the reduction of exchange rate risk involves retiring foreign and foreign
exchange-linked debt and re-issuing domestic-currency debt in the domestic capital market.
The extent to which countries can do this is limited by the size and liquidity of their domestic
capital markets and, therefore, the scope for this kind of swap may be limited. This is the
problem of “original sin” noted in the literature on financial crises®. Some countries, such as
Colombia in 2004 and Brazil in 2005, have sought to overcome this constraint by issuing
domestic currency debt in international capital markets. The success of these operations has
been facilitated by the recent shrinking supply of emerging market foreign debt in an
international environment marked by substantial liquidity and low yields. As macroeconomic
fundamentals and debt management policies in emerging market countries strengthen, and
sovereign credit ratings improve, more countries may be able to issue domestic currency debt
abroad in the future. Emerging market countries have also been making efforts to improve
their sovereign credit ratings and develop their domestic capital markets in order to attract
foreign creditors to domestic markets.

Some countries have sought to change the foreign currency composition of the debt,
switching to debt in currencies that reflect their trade links, or have used currency and
interest rate swaps to hedge rather than eliminate the currency and exchange rate risk. For
example, Bulgaria undertook a dollar/euro swap with the World Bank in November 2003.
However, the scope for such swaps is limited by the lack of development of derivative
markets in emerging market countries. In any event, currency and interest rate mismatches
are long-term structural problems that may involve a substantial portion of the government’s
debt, and cannot be permanently resolved by limited and short-term derivative operations.
Their resolution requires a concerted liability management strategy.

7 See, for example, IMF and World Bank (2003), and Wheeler (2004).

® The inability of countries to issue debt in domestic currency has been referred to as
“original sin.” See, for example, Hausmann and Panizza (2003).
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Maintaining and Expanding Access to International Capital Markets

Some countries, such as Mexico and Brazil, have used buybacks and swaps to enhance their
international creditworthiness and improve their sovereign credit ratings, and thereby
maintain or expand their access to international capital markets and lower their credit
spreads. Maintaining or expanding access to capital markets ensures that financing gaps will
be closed at acceptable costs to the government, increases a country’s financing options (for
example, the ability to issue local-currency bonds in international capital markets, as noted
above), and serves as insurance against liquidity and rollover risks. It also benefits corporate
borrowers by expanding their market access and lowering their credit spreads, and by
providing benchmarks for corporate issuance.

Frequent and successful buybacks and swaps help raise a country’s profile in international
capital markets. To the extent that they improve debt and fiscal sustainability, they also
enhance the government’s international creditworthiness. Buybacks and swaps may also be
used to expand the investor base in international markets and build investor loyalty by
maintaining the liquidity of foreign bonds, changing the maturity profile of the debt in line
with evolving investor demand, and removing distortions in the foreign yield curve. These
operations are similar to those used to develop domestic capital markets, and are explained
below.

However, to improve their profiles as borrowers, countries need to select and time their
operations carefully. As noted above, an unsuccessful operation may harm the government’s
reputation and lower its creditworthiness. Also, the re-purchase of domestic government debt
held by public sector agencies, such as the social security institute, would not improve the net
fiscal balance of the public sector because intra-sector transactions would be netted out. This
kind of re-purchase probably would not have any effect on a country’s creditworthiness. To
enhance creditworthiness by improving the public finances, buybacks should target domestic
debt held by the private sector or external debt.

C. Developing Domestic Capital Markets

Emerging market countries seek to develop their domestic capital markets for a variety of
reasons, including the expansion of domestic borrowing opportunities to reduce the
dependence on foreign borrowing and the exposure to exchange rate risk. Buybacks and
swaps have been used in three ways to help achieve this objective, namely: to increase
liquidity in domestic markets, to develop benchmark bond issues, and to smooth and
rationalize the bond yield curve. In addition, the use of buybacks and swaps helps develop
the capital market infrastructure—for example, reverse auction mechanisms and the clearing
and settlement system.

The volume of bonds traded is a key determinant of liquidity in domestic bond markets.
Swaps of domestic for foreign bonds increase the domestic supply of bonds, which attracts
capital to the domestic market. Though in some countries these operations are undertaken in
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the context of efforts to reduce exposure to foreign currency risk, in others (for example,
Brazil and the Philippines) they also reflect a desire to develop the domestic bond market.
Swaps may also be used to expand the investor base by eliminating restrictive bond
covenants or changing the maturity structure of the debt to accommodate changing investor
needs and preferences. For example, restrictions regarding who can purchase the bonds may
be eliminated to attract, say, foreign investors, and longer maturities may be issued to attract
institutional investors.

The development of liquid benchmark bonds facilitates pricing and price discovery in bond
markets, for both sovereign and corporate issuers. When a benchmark bond nears maturity, it
may be bought back and replaced with a new issue to maintain the volume of bonds
outstanding. Countries have also sought to retire small and illiquid non-benchmark bonds, or
older illiquid benchmark issues, while increasing the size of existing on-the-run (current)
benchmark issues (by re-opening these issues) or creating new benchmarks along the yield
curve. The consolidation of small bond issues that are not frequently traded into a smaller
number of larger issues reduces market fragmentation and helps improve the liquidity of
government bonds. These practices are used especially when countries do not have a
financing need, as in times of budget surplus, and so have limited scope to issue new debt.
When the debt/GDP ratio is falling, debt buybacks and swaps assume greater importance as
countries seek to maintain deep and liquid capital markets.

When market interest rates have changed since the issue of a bond, the coupon on the bond
may become significantly out of line with market rates. Swaps are used to maintain coupon
rates “current”. Illiquid bonds also carry higher risk premia, which distorts pricing and
hinders price discovery, making them the target of buybacks or swaps to eliminate this
distortion.” Thus swaps help to smoothen and rationalize the bond market yield curve,
increasing the ability of market participants to price bonds fairly in domestic capital markets.
This is also important for attracting capital to domestic markets.

D. Trade-Offs and Complementarities Among Objectives

The above objectives of buybacks and swaps may not be compatible with each other.
Countries face significant trade-offs between reducing debt service payments and reducing
sovereign risk, and between capital market development and the other two objectives, as
follows:

? The desire to eliminate such a distortion at the long end of the external debt yield curve was
the major reason behind Mexico’s swap of global bonds in April 2004, the first such swap by
an emerging market country.
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e increasing the average maturity of the debt, or switching from floating-rate to fixed-
rate debt, will normally increase the cost of the debt given that long-term interest
rates are usually higher than short-term rates;

e switching from foreign currency or foreign currency-linked debt to domestic currency
debt, either in domestic or international capital markets, may increase the cost of the
debt because of higher interest rates and higher risk premia stemming from less liquid
domestic capital markets, inflation risk if macroeconomic policies are not seen to be
appropriate, and lower confidence in the domestic currency; and

e switching from foreign to domestic debt may involve a trade-off between foreign
exchange risk and rollover risk, given that short-term and floating rate debt may be
the only type of debt the government can issue in less developed domestic capital
markets. '’

The magnitude of the trade-offs depends on market conditions and the structure of the debt.
These include:

e the slope of the yield curve: the steeper the curve (assuming a normal, positive slope),
the larger will be the impact on debt service of lengthening the maturity of the debt or
switching from floating rate to fixed-rate debt;

o the size of risk premia: the larger the risk premium that is paid in accomplishing the
swap, as may be the case when switching from foreign currency or foreign currency-
linked debt to domestic currency debt or when lengthening the maturity of the debt in
a situation of possible default, the larger will be the impact on debt service;

e the average maturity of the debt stock: the shorter the maturity of the debt, the larger
is the rollover and liquidity risk and the larger will be the impact on sovereign risk, at
the margin, of any given debt swap; and

e the share of foreign-currency or foreign-currency-linked debt and floating-rate debt in
the total debt stock: the larger this share, the larger will be the impact on sovereign
risk, at the margin, of a switch from this kind of debt to domestic-currency or fixed-
rate debt.

However, there may be complementarities among the objectives; that is, the attainment of
one objective may help to achieve one or more of the other objectives. In the short run, there
may be a complementarity between risk reduction and capital market development if the
trade-off between exchange rate and domestic rollover risk is favorable, or if there is little or
no rollover risk associated with domestic capital markets. In the long run, there is a
complementarity between cost and risk reduction and capital market development, since the
latter should result in a reduction in liquidity and rollover risk premia.

' See: IMF and World Bank (2003), page 26, paragraph 83.
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Any prospective buyback or swap has to take into consideration the tradeoffs and
complementarities involved in the transaction, and debt managers will need to assess the
nature and magnitude of these where possible. Put differently, every buyback or swap
operation leaves the debt portfolio with particular cost and risk attributes, and the capital
market in a particular state of development. The crux of buyback and swap evaluation is to
determine the combination of cost, risk, and capital market attributes that is associated with
the buyback or swap, and whether this combination is superior to the one existing without the
buyback or swap, or to the combination that is associated with any other buyback or swap
operation that could be undertaken for the same purpose. The procedures to conduct such an
evaluation are discussed in Section IV.

IV. ANALYTICAL FRAMEWORK FOR SELECTING BUYBACKS AND SWAPS

There are three necessary conditions for a debt manager to undertake a particular buyback or
swap in any given moment in time. First, the operation must accomplish its intended or
primary objective (as discussed below). This condition is obvious, but determining whether
or not it is satisfied may be difficult in practice. It requires that debt managers have clear
objectives and decision rules. Second, the operation either must not impact unfavorably on
any other objective, or, if it does, that other objective is of secondary importance or lesser
priority. This condition requires that debt managers explicitly take into account the trade-offs
and priorities among objectives, to ensure that the impact of the operation is properly
measured and evaluated. Third, the buyback or swap under consideration must contribute
more to the attainment of the intended objective than any other buyback or swap that could
be undertaken for the same purpose. This condition ensures that resources are put to their
most productive use at any given moment in time. It requires that debt managers rank the
different buybacks and swaps that could be undertaken to achieve a given objective.

In determining whether these three conditions are satisfied, the debt manager must answer
five questions about the buyback or swap operation. These five questions are posed in
Section IV.A, roughly in the order in which they should be answered. This results in a
sequential decision-making process, which leads in the end to a decision on whether any
particular buyback or swap should be undertaken. A summary and overview of the decision-
making process in presented in Section IV.B.

A. Five Questions for the Debt Manager

What is the Objective of the Operation?

Any individual buyback or swap should preferably have a single, clearly-defined, objective,
which we shall call the intended objective of the operation. This follows the general principle
that a single instrument should not be used to pursue multiple objectives. Where multiple
objectives are sought, more than one buyback or swap operation should be used. For
example, one operation can target a reduction in debt service payments and another can
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target a reduction in risk. This makes it easier to evaluate a buyback or swap, frees the debt
manager to undertake the best strategy in each case to achieve the desired objective, and
avoids a situation where a single operation is trying to achieve conflicting objectives. For
example, to reduce foreign exchange risk, the country may wish to develop its capacity to
issue local currency bonds in international capital markets. This may be preferable, because
of cost or other considerations, to the issuance of bonds in domestic capital markets. In this
case, a second operation can be used to target capital market development.

However, there may be times when it may be possible to pursue multiple but complementary
objectives with a single buyback or swap—for example, capital market development and a
reduction in foreign exchange risk. In these situations, one of the objectives should be
designated the primary (intended) objective and any favourable impact on the other
objectives should be viewed as external (unintended) benefits of the operation. This
simplifies the evaluation of the operation, especially the comparison of alternative ways of
achieving the same objective. The buyback or swap manager should be very clear as to the
intended benefit or rationale of the operation. External benefits and costs should also enter
the decision-making process, and will influence the final decision to undertake or not the
operation, as will be seen below; but consideration of external benefits and/or costs is a
separate and distinct aspect of the decision-making process that should not confuse the
assessment on the basis of the intended objective.

Will the Operation Achieve its Intended Objective?

In principle, a debt buyback or swap decision is best viewed as an investment decision. It
brings a future stream of benefits—net savings in interest payments, a reduction of sovereign
risk, or the benefits of capital market development—in return for certain investment costs.
The costs may be incurred today (such as transactions costs or cost of the bond buyback) or
in the future (such as interest foregone in the case of a cash buyback). A non-negative net
present value (NPV) (or internal rate of return) of these benefits and costs would be a
necessary, but not sufficient, condition for the buyback or swap to be undertaken, as will be
seen. This is a capital budgeting approach to buyback and swap decision-making.

In practice, this approach is most readily applied if the objective is to reduce debt service
payments, because in this case there are well-defined direct benefits and costs of the
operation that can be quantified. The direct benefits of a swap, say, that leaves the principal
outstanding unchanged would be the saving in future interest payments (difference between
coupon rates of the old and the new bonds). The direct costs would include the cost of the
bond bought back and the transactions costs. These benefits and costs can be estimated—
although the estimation may be difficult if interest and exchange rates are floating—and the
net present value calculated. The application of this procedure to determine the net financial
benefit of a buyback or swap operation is described in Section C below.
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When the objective is to reduce sovereign risk or to develop the domestic capital market,
however, quantification of the benefits of the operation may be very difficult or impossible.
The benefit of a reduction of rollover risk, for example, by lengthening the average maturity
of the debt, is a reduction in the probability of default on the debt. The financial and
economic consequences of default—loss of investment, output, and employment and higher
financing costs, for example—are hard to quantify. The same is true for capital market
development, such as expanding liquidity and lengthening yield curves, which provides
general economic and financial benefits. Net present value calculations to determine if a risk
or capital market objective will be achieved are therefore not practical.

For these two objectives, a second-best procedure would be to determine a desired structure
of the government’s debt and evaluate buybacks or swaps according to whether or not they
help to attain this desired structure. This desired structure may be considered the optimal
structure of the debt from the government’s perspective, and would be defined in terms of
quantitative indicators that serve as measures of risk or capital market development. Risk
indicators could include, for instance, average term to maturity of the total debt, the ratio of
fixed-to-floating debt, and the ratio of foreign-currency to domestic-currency debt. Indicators
of capital market development could include the ratio of domestic debt to GDP and average
term to maturity of the domestic debt. The government would establish targets or
benchmarks (called strategic benchmarks) for one or more of these indicators, which then
define the optimum structure of the debt as determined by the government. Individual
buybacks or swaps are evaluated according to whether they help achieve these targets or
benchmarks. The strategic bookmarks are discussed in Section IV.D. below.

What Are the Trade-Offs and Complementarities?

The tradeoffs and complementarities among objectives would be assessed according to the
procedures just described. If the intended objective is to reduce debt service payments, then
the debt operation’s unintended impact on the structure of the debt would need to be
evaluated using the established strategic benchmarks. This would indicate how sovereign risk
or capital market development is affected by the operation. Similarly, if the objective is to
bring the structure of the debt closer to the desired structure as defined by the strategic
benchmarks, then the budgetary impact should be assessed using the net present value
approach.

Effectively, as mentioned above, the buyback or swap should be evaluated from the
perspective of all three objectives. This will enable the debt manager to determine how the
buyback or swap will affect the portfolio’s cost and risk attributes and the state of capital
market development. Such a comprehensive view of the operation is essential to arrive at the
correct decision on whether or not the operation should be undertaken.
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Do the Trade-Offs and Complementarities Affect the Decision?

Once the trade-offs involved in any prospective operation are objectively assessed, they must
be evaluated in light of the government’s (or the society’s) priorities among the different
objectives. On the basis of this evaluation, the government decides whether the trade-offs
involved in the prospective operation are acceptable or not. An acceptable trade-off is a
necessary condition to proceed with the buyback or swap operation. Complementarities
(unintended benefits) reinforce the positive net direct benefits of the operation and strengthen
the case for proceeding with the operation. Put differently, in this phase of the analysis the
government decides if the combination of portfolio cost and risk and capital market attributes
associated with the buyback or swap is superior (preferable) to the one that would exist
without the buyback or swap. If it is, then the condition is satisfied to proceed with the next
phase of the analysis.

To answer the question posed, debt managers need to have clear-cut priorities among the
different objectives. The intended objective of the debt operation may not necessarily be the
objective with the highest priority, in which case the debt manager may decide not to
undertake the operation, even if it would achieve its objective, if it adversely affects the
attainment of a higher-priority objective. For example, a country may undertake routine debt
swaps to maintain or increase the liquidity of benchmark bond issues. Should such swaps be
undertaken if they result in higher financing costs for the government, as, for example, in
cases where the interest rate on the new bond would be higher than that on the old bond? The
answer to this question depends on the country’s circumstances at the time, such as the stance
of fiscal policy and the impact of the swap on the capital market. On the other hand, the
government may well decide that the benefit of capital market development in this case does
not justify the additional cost to the budget. On the other hand, if a country is facing a
liquidity crisis and possible default, swaps to lengthen the maturity of the debt may be
undertaken even if they result in higher interest payments in the future.

The priorities among cost, risk, and capital market development are not permanently fixed.
They depend, among other things, on the government’s preference for risk, the state of the
public finances, the risk characteristics of the debt portfolio, and the level of capital market
development. These conditions will vary over time, and so will the priorities. The absolute
size of the debt stock is also important, because the country’s vulnerability to interest rate
and exchange rate shocks varies directly with the size of the debt. As the debt gets larger,
cost and risk considerations become increasingly important and might take precedence over
capital market considerations.

What is the Ranking of the Buyback or Swap?

Once it has been ascertained that a prospective buyback or swap operation will achieve its
intended objective and cannot be rejected because of unfavorable trade-offs, the operation
must then be ranked against other buyback or swap operations that can also achieve the
intended objective. (These alternative operations must also be evaluated using the procedures
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described above.) The operation under consideration may have a higher return, in terms of its
intended objective, than alternative operations, but may have higher costs (adverse trade-
offs) in terms of the other objectives. In other words, the debt manager has to choose between
different operations that have different combinations of portfolio cost and risk and levels of
capital market development associated with them. These different operations have to be
ranked somehow according to their order of priority, and the one with the highest priority is
selected for execution. This subject is discussed in Section E below.

The ranking of the different combinations of portfolio cost and risk and capital market
development may be a straightforward matter at certain times, but may be highly subjective
at other times. When the country is facing a short-term fiscal or financial difficulties, the
nature of these difficulties may readily dictate the priorities. On these occasions, cost or risk
considerations may be of paramount importance. Under normal conditions, however, when a
debt operation is driven by routine debt management and not by such difficulties, there may
be no objective way of choosing among different buyback and swap operations that offer
different combinations of cost, risk, and capital market development. The implication of this
is that debt managers need to operate under the general guidance of the policymakers, since
the ranking of different debt operations at times may depend largely on the subjective
preferences of the government.

B. Illustration of the Decision-Making Process

The sequential procedure described above is illustrated in Figure 2. It is assumed that the
intended objective of the buyback or swap is to reduce the government’s debt service costs
(but any other objective could have been taken as the starting point) by, say, swapping a
high-coupon bond for a low-coupon one. The question is whether the operation should be
undertaken or not.

With a non-negative NPV and no adverse effects on portfolio risk and/or capital market
development, or with adverse effects that are acceptable to the government, the operation
would be tentatively accepted at stage 3 of the exercise (left half of Figure 2). Final
acceptance at stage 4 would depend on the operation’s ranking vis-a-vis other buybacks or
swaps that could be undertaken to lower debt service costs. If there are adverse risks and/or
capital market effects that are considered more important than cost, the operation would be
rejected at stage 3.

Conversely, with a negative NPV and no favourable effects on risk and/or the capital market,
or with favorable effects that are subordinated to cost considerations, the operation would
clearly be rejected at stage 3 (right half of Figure 2). It could only be accepted if any
favorable effects on risk and/or the capital market are deemed to be more important than cost
considerations. Note that, if the objective is cost reduction and the NPV is negative, one
would expect the operation to be rejected at Stage 3 even if there are favorable risk and/or
capital market effects. If the operation with a negative NPV is accepted on the grounds that it
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helps achieve the other objectives, this would be tantamount to saying that the intended
objective of the operation is really risk or capital market development, not cost reduction. In
such a case, as seen in Figure 2, in Stage 4 the relevant alternatives to consider would be
those that could help achieve the risk or capital market objective, not those that necessarily
lower debt service payments.

C. Measuring the Net Financial Advantage of a Buyback or Swap Operation

This section sets out the procedure for calculating the net financial advantage (benefit) of a
sovereign debt buyback or swap, drawing on the well-developed body of literature on
corporate bond refundings.'' The principles of corporate refundings can be readily applied to
sovereign buybacks and swaps. A major difference is that tax considerations influence
corporate refunding decisions, whereas they are irrelevant (from the sovereign’s perspective)
in a sovereign debt operation. Swaps are discussed first, then buybacks.

The Net Financial Advantage of a Swap

To calculate the net financial advantage (net advantage) of a swap, it is assumed that the
existing (old or refunded) bond is replaced by a non-callable bond (the new or refunding
bond) of identical maturity and par value. Only the coupon rate is different. The assumption
of identical maturity and par value is standard in the literature on corporate bond refundings.
Its rationale is the need to prevent differences in the maturity of the bonds and the principal
outstanding from influencing the NPV calculations and therefore the net advantage of the
operation. Since the financial objective of a swap is normally to reduce interest payments, the
merits of the swap should be judged entirely by the impact on interest costs. The assumption
that the new bond is non-callable means that the market value of the bond can be calculated
as the sum of the present values of the future cash flows; this cannot be done for a callable
bond because in this case the market value will be constrained by the call premium on the
bond and is not necessarily equal to the discounted sum of the cash flows. This assumption
will simplify the analysis of the net advantage.

! Finnerty and Emery (2001), particularly Chapter 10, provide a good description of the
procedure for evaluating corporate bond refundings. See also Bowlin (1966) and Boyce and
Kalotay (1979).
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The assumption that the maturity and par value of the new and old bonds are the same is
made purely for analytical purposes. In practice, they may be different. As Finnerty and
Emery (2001) note, once the decision has been made to go ahead with the refunding (swap),
the actual transactions can be different from the hypothetical prescriptions used in the
decision-making process. Also, the simplest swap to analyse is a domestic-currency fixed-
fixed rate one, because the cash flows are more predictable. The basic principles will be
explained first using this kind of swap. Floating rate and foreign currency debt introduce
considerable uncertainty regarding the future cash flows, which makes the calculation much
more difficult; they will be discussed after. Finally, the success of the swap will depend in
part on the extent of bond-holder participation; this is another source of uncertainty regarding
the impact of the swap on future cash flows. Again purely for decision-making purposes, it is
assumed that there is 100 percent bond-holder participation in order to correctly calculate the
net advantage of the swap.

The decision-making procedure involves identifying, quantifying, and discounting the stream
of financial benefits and costs of the swap to determine the net present value or internal rate
of return of the operation. Benefits are cash inflows, while costs are cash outflows. These
inflows and outflows are identified below, and then the choice of the discount rate is
discussed.

Benefits or cash inflows

Saving of principal payment on the old bond. This is equal, in nominal terms, to the face
value of the old bond, F, which is due to be paid in period 7 (in a single lump sum) when the
bond matures.

Saving of interest payments on the old bond. The nominal interest due in any period, ¢, is
rF, where r is the coupon rate on the old bond.

Net proceeds from the sale of the new bond. It is assumed that the new bond is fairly
priced—that is, the coupon rate on the bond is equal to the market yield at the time of issue,
inclusive of any risk premium. Thus the market value of the new bond is equal to the par
value, and the bond is issued at par value, which, by assumption, is equal to F, the par value
of the old bond. At times the new bond may command a discount. Such a discount would be
treated as a transactions cost of the operation, and is covered below. Conversely, if the new
bond is issued at a premium, the premium would be an inflow that would be netted out from
the transactions costs.

Costs or cash outflows

Re-purchase price of the old bond. This is the cost, E, of retiring the old bonds. If a call
option were being exercised, £ would be the call price of the bond determined by the bond
indenture, which may not be equal to F.
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Principal repayment of the new bond. This amount is equal to F, the par value of the old
bond, and is due in period 7 (in a single lump sum) when the bond matures.

Interest payments on the new bond. The nominal interest due in any period, ¢, is »'F, where
r'1is the coupon rate on the new bond. By assumption that the bond is fairly priced, 7' is the
rate that would make the new bond sell at par value. As noted above, 7' is the market yield
inclusive of any risk premium. If the actual yield is not equal to 7' (the bond is issued at a
discount or premium), the transactions cost of the swap is adjusted to reflect the discount or
premium.

Transactions costs. These are incidental costs, 4, that are necessary to complete the swap
operation. They include:

e cost of floating the new bond, such as underwriting commission, lawyers and
accountants fee, and printing costs;

e cost of retiring the old bonds, including any cost of printing redemption notices and
any fees to the bond trustees for cancelling the old bonds;

e overlapping interest, which is any interest paid on the new bonds prior to the
retirement of the old bonds, less any interest earned on the proceeds of the new bonds
during the period of overlap;

e accrued interest on the old bonds, if the redemption date is different from a coupon
payment date; and

e discount or premium on the issue of the new bonds, with a discount being a cost and a
premium (which is a cash inflow) entering with a negative sign.

The discount rate

The standard practice in the literature on corporate bond refundings is to use the interest rate
on the new bond as the rate of discount for all cash flows in the operation. The rationale for
this is that the opportunity cost of the refunding is the cost of the new debt. In other words,
conceptually the discount rate is the opportunity cost of the funds used to finance the
buyback of the old bond. This is the same principle used in the cost-benefit evaluation of
investment projects. As mentioned earlier, a sovereign bond buyback or swap operation can
be viewed as an investment project, which means that its cash flows should be discounted
using the opportunity cost of the financing. Hence, for sovereign bond refundings also the
correct discount rate to use is 7.

However, it may be difficult to determine ex ante the cost of the new debt. To overcome this
difficulty, the interest rate on the new debt may be estimated using the existing yields on debt
of similar type and quality, issued either by the government or by other governments with
similar credit ratings within the same region. It is assumed below that 1’ can be estimated in
this way.
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An alternative approach to the discounting procedure is to calculate the break-even discount
rate by setting the NPV equal to zero and calculating the interest rate that would make the
sum of the discounted cash flows equal to zero. This break-even rate is the internal rate of
return (IRR) of the operation. Actual interest rates below the IRR would result in a positive
NPV, while interest rates above the IRR would produce a negative NPV. The advantage of
this approach is that the government can still take a decision on the debt swap even if it does
not have a precise idea of the interest rate on the new bond—all it needs to do is determine
that the interest rate on the new bond will fall below the break-even rate. The IRR approach
is equivalent to the NPV approach. However, the NPV approach is discussed below because
this is the more common procedure.

The net advantage of the swap with fixed interest and exchange rates

Combining the above elements leads to the following expression for the net advantage, O, of
the swap:

L pF F L r'F F
Q_[;(Hr')’ +(1+r')T _E}_{;(l+r')t +(l+r')T _F}A D

The first term in square brackets is the present value of the savings in debt service costs of
the old bond minus the re-purchase price of the old bond, the second term in square brackets
is the present value of the debt service costs of the new bond minus the issue price of the new
bond, and the last term is the transactions cost. Note that the cash flows of both the old and
the new bond are discounted using the interest rate of the new bond. Equation 1 is simply the
sum of all the cash inflows and outflows enumerated above. The swap is profitable to the
government if the sum of all these flows, Q, is positive.

Since the new bond is assumed to be non-callable, it’s price, F, is given by the following
expression:

T !
F= r'F " F _ (2)
SaA+rY  A+r)
This means that the second term in square brackets in equation 1 is equal to zero, and the
equation thus reduces to the following:
LrF F
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In other words, the net advantage of the swap is the sum of the present values of the savings
in debt service costs of the old bond minus the re-purchase price of the old bond minus the
transactions costs of the swap. This can be written more compactly as follows:
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Q:Vold_E_A 4)

If the old bond does not have a call option, V,,, would be the market value of the bond,

calculated using the yield on the new bond, and £ may or may not be the market value also.
If the bond has a call option that is being exercised, V,,, would be the underlying market

value of the bond (the market value if the bond did not have the call option), £ would be the
strike price of the bond, and V,,, — E would be the intrinsic value of the call option to the

government. Thus, in the case of a bond with a call option, the net advantage of the swap is
the intrinsic value of the call option minus the transaction costs.

Several things should be noted about equation 3 and 4. First, the cash flows of the new bond
do not enter in equation 3. Effectively, the only role of the new bond in the decision-making
process is to determine the discount rate. Thus, apart from the interest rate, the new bond
may be disregarded entirely in the analysis. By equation 4, the swap is advantageous if the
actual or underlying market value of the old bond, calculated using the yield on the new
bond, exceeds the purchase price of the bond and the transactions costs; that is, if

Vu.ZE+A4 (5)

Equation 5 is a necessary condition for proceeding with the swap.

Second, for a swap to be advantageous, there must be a minimum transfer of wealth from
bondholders to the government. This can be seen by re-arranging the terms in equation 5:

V,—-E>A (6)

0

V ., — E in this equation is a transfer of wealth from bondholders to the government. For the

swap to be profitable to the government, this transfer of wealth must be at least sufficient to
cover the transactions costs of the swap. Naturally, the requirement that there be a transfer of
wealth from bondholders would render the swap unattractive to bondholders, which may
result in little or no bondholder participation in the swap if it is conducted on the secondary
market. Thus a secondary market swap might not be successful even if it has a positive NPV
from the government’s perspective.

Third, the swap is more likely to be successful if it involves the exercise of a call option on
the old bond. For a bond with a call option, the purchase price is fixed by the bond indenture,
and bondholders are forced to sell. The government can time the swap so as to ensure that the
required minimum transfer of wealth from bondholders takes place. To facilitate the timing
of the transaction, the break-even bond interest rate can be calculated. As noted above, this is
the interest rate that would make the NPV of the swap equal to zero. The swap will be
profitable if the current bond rate is less than the break-even rate. If interest rates are falling,
the government can increase its profits by postponing the call of the bond. Mathematical
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techniques exist to forecast interest rates and help determine the best timing point for the
exercise of the call option. A discussion of these techniques is beyond the scope of this paper.

The net advantage of the swap with floating interest and exchange rates

The introduction of floating interest and exchange rates does not affect the basic
methodology for computing the net advantage of the swap, but makes the calculation more
difficult because it involves forecasting the interest and exchange rates in order to quantify
the cash flows. It also implies that the discount rate will change over time if the interest cost
of the new debt changes. Floating interest rates are considered first while still holding the
exchange rate fixed, and then floating exchange rates are introduced.

In a fixed-to-floating rate swap, the only change in the above analysis would be that the
discount rate, 7', in equation 3 would need to be adjusted from period to period as the interest
rate on the new debt is adjusted at the start of each fixing period. As can be seen from
equation 3, the rest of the cash flows will remain unchanged. On the other hand, in a floating-
to-fixed rate swap, the discount rate is unaffected (it remains fixed throughout) but the
interest rate, », and hence the saving in interest cost, 7F, in equation 3 will vary from period
to period. Finally, in a floating-to-floating rate swap, both 7" and 7F in equation 3 will need to
be adjusted at the start of each fixing period. The fixed-to-floating rate and the floating-to-
fixed rate swaps can therefore be viewed as special cases of the floating-to-floating rate
swap.

To illustrate the procedure for deriving the net advantage of a floating-to-floating rate swap,
a number of simplifying assumptions are made. It is assumed that the fixing period (the
period of time that lapses before the interest rate is re-set) is the same for the old and the new
bonds, and that the fixing periods for any given bond are all of the same length (that is, the
number of coupon payments within each fixing period is the same for all fixing periods). Let
K be the number of fixing periods and 7 now be the number of payment periods (or coupons)
within each fixing period. The following modification of equation 3 describes the procedure
to be used to calculate the net advantage of a floating-to-floating rate swap:

i rnF i reF
L nF = d+n) A+ry) F
Q:Z nt nNT ’ T !T+ r\T rT_E_A(7)
o (1+7) 1+7) A+rey) —-A+7) A+ry) ---A+7)

The first term represents the sum of the discounted cash flows in the first fixing period,
calculated using the interest rates on the old and new bonds in that period. From the second
fixing period (second term) on, a two-step discounting procedure is used. First, the cash
flows are discounted to the start of that fixing period using the interest rate on the new bond
in that period. Then the sum of these discounted flows are discounted to the start of the first
fixing period (the date of issue of the new bond) using the successive interest rates on the
new bond in the intervening fixing periods. The last discounted term is the principal
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repayment of the old bond, which is scheduled to take place at the end of the last (K”)
fixing period.

Equation 7 can be simplified as follows:

L rF
D e
Q:Z o (L+7)) N F _E_4 (8)

T+ ) )t ) (L n)T

subject to the condition that ' =0 for all j—1<0.

The condition that »' =0 for all j <0 is simply to reflect that in the first fixing period (j=1)

the two-step discounting procedure is not applied, as is seen from equation 7, and, of course,
that there are no negative periods.

Equation 8 can easily be simplified to obtain the computation procedure for the extreme case
where T=1, that is, the interest rate is adjusted every period, or for the special cases of fixed-
to-floating rate and floating-to-fixed rate swaps. That is not done here.

The introduction of foreign currency will affect one or more of the cash flows in equation 8.
A domestic-to-foreign-currency swap will leave equation 8 unchanged except to the extent
that there are transactions costs in foreign currency, in which case the exchange rate will
enter as a variable in E. In a foreign-to-domestic-currency swap or a foreign-to-foreign-
currency swap, r,F, F, E, and presumably 4, would be foreign currency flows and so are

influenced by the exchange rate. Using e to represent the exchange rate and an asterisk (*) to
designate a foreign currency variable, and assuming that all transactions costs are in foreign
currency, it can be shown that, for a foreign-to-domestic or foreign-to-foreign-currency swap,
the net advantage of the swap can be expressed as follows:

e rF
F o*

0= Z(l+r ..(1+rj_,<) e (1+r1')T_e( ~4) ©

€x

subject to the condition that ' =0forall j—1<0.

th

In this equation, e, is the exchange rate in the 7™ period of fixing period j, e, is the

exchange rate at the time of scheduled principal repayment of the old bond, and e is the
exchange rate at the time of the purchase of the old bond. In other words, all foreign
exchange flows are converted at the exchange rates expected to prevail at the time the flows
materialize.



28

Equation 9 is a general expression for the computation of the net advantage of a swap,
regardless of the type of swap. Certain simplifying assumptions have been made for the sake
of mathematical convenience. The actual computation procedure would have to be tailored to
the specific conditions prevailing for an actual swap. The major difficulty of applying
equation 9 is to estimate the period-by-period future interest and exchange rates. As noted
above, there exist quantitative techniques for making such forecasts. As an alternative,
forward interest and exchange rates may be used, to the extent they are available.

The Net Financial Advantage of a Cash Buyback

In a cash buyback, the government uses its own funds to finance the buyback, whereas in a
swap it uses borrowed funds. These own funds would have been held in the form of cash or
invested to earn a stream of future revenues for the government—for example, in fixed
income assets—if they had not been used for the buyback. The present value of this foregone
stream of revenues, appropriately adjusted for risk, must be compared with the present value
of the savings from the buyback, net of transactions costs, in order to determine whether the
buyback should be undertaken. Thus, conceptually, the analysis of the buyback is similar to
that of the swap.

However, while in the case of a debt swap the interest rate on the new bond is to be used as
the rate of discount, in the case of a debt buyback the choice of discount rate is not clear. In
the case of a buyback, the discount rate could include the risk-adjusted interest rate of
existing debt (or even the rate on the debt immediately prior to the buyback), the risk-
adjusted rate of return on investments, or, if the funds were held in the form of cash prior to
the buyback, the deposit rate foregone. Another approach might be to determine an average
or economy-wide risk-adjusted rate of return on government assets to discount the cash flows
associated with the cash buyback. As a practical matter, there is therefore no single, or
unique, rate of discount to use for a cash buyback. The opportunity cost of funds to the
government would have to be examined on a case-by-case basis, and possibly arrived at after
an assessment using a number of discount rates. Finally, the determination of the discount
rate in emerging market countries may be easier for a buyback of a domestic bond than for a
foreign bond, because the spread between borrowing and lending rates is usually lower.

The net advantage of a cash buyback of a domestic, fixed-rate bond'? can be written as
follows:

L F L rE E
0= [Z Ay (l+r’)T}_{; Axry (1+r')T}A (10)

12 Floating rate and foreign currency bonds are introduced later.
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The first term in square brackets is the present value of the debt service costs saved as a
result of the buyback of the bond. The second term in square brackets is the present value of
the future cash flows that would accrue to the government in the absence of the buyback,
which is the cost of the buyback. Note that, unlike the swap, the interest cost has to be
calculated on the re-purchase price of the bond, which is the amount of cash financing. It is
assumed that, in the absence of the buyback, the principal amount, E, would have been
invested in an asset with a maturity or life equal to that of the bond being bought back, and
becomes available again for other uses at the end of this period. Note also that equation 1
would be identical to equation 10 if the face value of the new bonds in the swap operation
were equal to the re-purchase price of the old bond.

The second term in square brackets in equation 10 is equal to E:

ZT: r'E E B (11

+ =
A+ A+

In other words, the initial cost of the buyback, E, is the present value of the future stream of
cash inflows foregone as a result of the buyback. By using the amount £ to finance the
buyback, the government is foregoing this future stream of cash inflows and opting instead
for a different cash stream, which is the savings from the buyback. E thus fully captures the
opportunity cost of the buyback. With equation 11, equation 10 reduces to the following:

0=

T
i F g4 (12)
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Note that equation 12 is identical to equation 3. As in the case of a swap, the net advantage of
a cash buyback is equal to the sum of the present values of the future cash flows of the bond
minus the re-purchase price of the bond and the transactions costs.

The decision rule for a cash buyback is then identical to that for a swap:
V—-E>A. (13)

Equation 13 is the same as equation 6. In other words, for the buyback to be profitable to the
government, the market value of the bond must exceed the re-purchase price by an amount
sufficient to cover the transactions costs of the buyback.

If the bond being bought back is a floating-rate or foreign-currency bond, and/or the return
on government assets varies from period to period or is in foreign currency, equation 12
would be transformed to expressions similar to equations 8 and 9. In the case of floating
rates, it is assumed for simplicity that the fixing period for the interest rate on government
assets is the same as that for the rate on the bond being bought back. Following the two-step
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discounting procedure introduced above for swaps, it can be readily shown that with floating
rates equation 12 becomes:

i
; a+r) r ~E-4 (14)

+
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subject to the condition that ' = 0 for all j—1< 0. Similarly, if all flows are in foreign

currency, the following expression obtains for the net advantage of the buyback:
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again subject to the condition that ” "=0forall /150 Note that equations 14 and 15 are
identical to equations 8 and 9.

D. Determining the Strategic Benchmarks

When the objective of debt buybacks and swaps is to reduce sovereign risk or develop
domestic capital markets, strategic benchmarks are the appropriate decision tool to use
because, as noted above, it is difficult to quantify the benefits of risk reduction or capital
market development. Strategic benchmarks are an operational tool that the government uses
to define the optimal structure of the debt portfolio and to guide efforts to attain that
structure.” The optimal debt structure is not absolute. It is the structure that the government
wishes to achieve, based on its tolerance for risk and its trade-off preferences among the
different objectives at any given moment in time. It will therefore change over time as the
government’s risk and trade-off preferences change.

Strategic benchmarks guide not only the conduct of debt buybacks and swaps, but also the
issuance of new debt. Thus, they are used from both a backward-looking and a forward-
looking perspective to attain the optimum structure of the public debt as defined by the
government. At any given moment in time, the deviation of the actual debt portfolio from
that indicated by the strategic benchmarks will shape the debt management operations of the
government. In other words, the objectives and scope of such operations, and the instruments
used to execute them, will be selected so as to bring the benchmark indicators to their
targeted levels.

13 See Wheeler (2004), Chapter 7, for a detailed discussion of the use of strategic benchmarks
in government asset-and-liability management.
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The benchmark options available to countries will vary according to the size and depth of
their capital markets and the policy environment. For example, since in most countries
revenue is mainly in domestic currency, the asset-liability management framework would
suggest that the sovereign debt should also be mostly in domestic currency. However, as was
noted above, some countries are limited in their capacity to borrow at home or to borrow
abroad in domestic currency (the problem of “original sin”) and, therefore, may be unable to
set a target for the foreign currency debt in relation to total debt. It may be similarly difficult
to set targets for fixed-rate, long-term domestic debt if capital markets are under-developed
or there is lack of credibility in the government’s policies.

Countries use a variety of strategic benchmarks to manage the different kinds portfolio risk
and to foster capital market development. These range from simple ratios to complex
mathematical measures of risk. A detailed exposition of these mathematical measures is
beyond the scope of this paper. Papaioannou (2006) provides a comprehensive description of
measures of risk from the perspective of a sovereign debt manager. Only some of the more
common benchmarks used by countries are presented below, with a focus on benchmarks for
interest rate risk, foreign exchange risk, and liquidity risk.

Interest Rate Risk

Ratio of fixed-rate to floating-rate debt. This ratio has been discussed above. It may be
stated, alternatively, as the ratio of the fixed-rate or floating-rate debt to total debt.

Duration. Duration is a measure of the sensitivity of a bond’s price to changes in interest
rate. Specifically, it is the percentage change in a bond’s price in response to a unit change in
interest rates. The duration of a bond portfolio may also be calculated from the duration of
the individual bonds, to give the sensitivity of the entire portfolio to changes in interest rates.
While duration is an indicator of bond price or portfolio volatility, and therefore commonly
used as a measure of risk by investors, it is also a useful tool for sovereign debt managers.
Benchmarks for duration of a bond portfolio may be set by debt managers so as to match the
duration of the government’s assets within an asset-liability management framework.

Mathematically, duration, D, may be computed from various combinations of prices and
interest rates using the following equationM:

D :_l£ (16)
P Ar

where P is the market price of the bond and 7 is the interest rate. To see the relevance of
duration for bond price volatility, the terms in equation 16 can be re-arranged to give the

' The exposition here closely follows Tuckman (2002). See also Papaioannou (2006).
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following first order approximation of the change in bond price as a result of a unit change in
the interest rate':

AP =~ —DAr (17)
P

This approximation states, for example, that if a bond (or a bond portfolio) has a duration of
three years, the value of the bond (or the bond portfolio) will decline about 3 percent for
each unit increase in interest rates. Thus, the longer the duration of the bond, the greater is
the volatility of the price for a given change in the interest rate.

When an explicit formula for the relationship between the bond price and the interest rate is
used, duration is computed using the derivative or partial derivative of that explicit function.
Thus, for a single-variable function:

D=_ld_P (18)
P dr

One explicit formula commonly used to determine the price of a bond is the one that relates
the price of a bond to the bond’s yield to maturity. In this case, the price of the bond is a
function of the yield to maturity, and the derivative in equation 18 is the change in price with
respect to a change in the yield of the bond. With semi-annual, fixed, cash flows, the bond
price is given by the following equation:

2T
pP= 2, F _ (19)
S (1+r/2)  (1+r/2)

where c is the annual interest payment, F is the face value of the bond, r is the annual yield to
maturity, and 27 is the number of semi-annual periods. Differentiation of equation 19 with
respect to 7 gives the following result:

2T
ar _ 1{tc/2 o7 F} 20)

dr 1+r/2|S20+r/2) (1+r/2)7

Equation 20 is now substituted into equation 18 to give an explicit formula for duration:

1 1 Lt /2 F
mod ~ o Py T o7 (21)
Pler/2| 5204172y (+r/2)

'> A unit change in interest rate is a change of 100 basis points.
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The measure of duration in equation 21 is referred to as modified duration, since it applies to
the special case of fixed cash flows (non-callable bonds) and a parallel shift in the yield
curve. As can be seen, modified duration varies inversely with the bond yield and directly
with the coupon and the maturity of the bond. Equation 21 can be generalized for m cash
flows per year, as follows:

mT
mod — l 1 i C/m +T F T (22)
Pl+rim| ‘S m(+r/m) A+r/m)"

Another measure of duration, Macaulay duration, can be derived from equation 21 by
multiplying both sides by 1/(1+1/2):

Dy = (1 + ng (23)
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Macaulay duration is the weighted average of the terms to maturity of the bond’s cash flows,
with the weights being the present value of each term’s cash flow as a percent of the price of
the bond (or the present value of the bond’s total cash flow). For zero coupon bonds,
Macaulay duration is equal to T, the maturity of the bond, as can be seen by setting ¢ in
equation 24 equal to zero and P equal to the present value of F.

Several caveats should be noted regarding the use of duration as a measure of interest rate
risk.'® First, modified and Macaulay duration given by equations 21 and 24, respectively, will
not correctly approximate the price effect of interest rate changes for bonds that have
embedded options. Movements in the market prices of such bonds are constrained by the
strike price of the bonds, which lessens the sensitivity to changes in interest rates. Second,
these measures assume that the term structure of interest rates is flat, since each coupon
payment is discounted at the same yield to maturity, and that parallel or equal movements in
the entire term structure occur. These assumptions are not usually valid. Third, duration is the
linear approximation of a movement along a price-yield curve, and is therefore valid only for
very small changes in interest rates. For anything but very small yield changes, the use of
duration would seriously under-estimate the price effect of a change in yield. Finally, it has
been pointed out that, although long-duration bonds are more price sensitive to a given
change in yield than short-duration bonds, short-duration yields are more volatile than long-
duration yields. Thus, to evaluate the riskiness of a bond, both duration and yield volatility

1% See Papaioannou (2006).
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should be considered. All of this suggests that duration as a measure of interest rate risk
should be used with caution.

The duration of individual bonds can be used to calculate the duration of a portfolio of such
bonds. Portfolio duration is simply a weighted average of the duration of the individual
bonds in the portfolio, the weights being the market value of each bond relative to the market
value of the entire portfolio. In a portfolio of n bonds,

D= wD, (25)

i=1

where D is the portfolio duration, D, is the duration of bond /, and w is the share of each bond

in the total value of the portfolio. A portfolio duration of 5, for example, means that a change
of 100 basis points in the yield of all bonds in the portfolio will lead to approximately a 5
percent change in the duration of the portfolio. The important thing to note is that the yield of
all bonds must increase by 100 basis points—that is, there must be a parallel shift in the yield
curve—for the modified duration measure to be useful."”

Convexity. Because of the convex nature of the price-yield relationship, duration would
under-estimate the bond price increase resulting from a rate decline and over-estimate the
price fall resulting from a rate increase. The degree of under- or over-estimation depends on
the degree of convexity of the relationship, which will vary from one bond to another and
from one interest rate to another for the same bond. Measures of convexity are used to
determine the effect on the bond price arising from the convexity of the price-rate
relationship. The sum of convexity and duration effects gives a more accurate estimate of the
price effect of a rate change. The convexity effect becomes increasingly important as the size
of the rate change increases.

Convexity is the weighted second derivative or second partial derivative of the price-rate
relationship. For a single-variable function, and denoting convexity by C,

d*P

oL
Pdr

(26)

In general, the impact of a change in interest rate on bond price can be estimated using a
Taylor expansion of P(r + Ar) about the point P()."® The second-order Taylor

approximation of P(» + Ar) is given by

17 See Fabozzi (2006), p. 227.
¥ See Tuckman (2002).
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2
P(r+Ar)= P(r)+d—PAr+ld f
dr 2

o Ar? (27)

Subtracting P from both sides and then dividing across by P gives:

2
AP _LdPy 1L o8)
P Pdr 2P dr
Using equations 18 and 26:
AP . DAr+tcar (29)
P 2

Equation 29 gives the approximate change in the bond price as the sum of duration and
convexity effects. Note that for very small changes in 7, the convexity term in equation 29
may be ignored, so that:

AP L DAr (30)
J2

This is the same as equation 17.

As stated earlier, when the bond price is derived from the yield to maturity of the bond, it is
given by equation 19. In this special case, the convexity term can be obtained by taking the
second derivative of equation 19, that is, by differentiating equation 20 with respect to r.

2 2T
QN S YA S LT (O —_— (31)
dr A+r/2)° |52 2 A+r/2) (1+r/2)
Substituting into equation 26:
2T
:l;z Lilc/—szT(TjLoj)% (32)
PA+r/2)° |52 2 (1+r/2) (1+r/2)

Convexity measured by equation 32 varies inversely with the bond yield and directly with the
coupon and the maturity of the bond.

In the case of a zero coupon bond, the convexity formula reduces to:

o T(T+0.5)

C(1+7/2)° 33)

For such bonds, convexity increases very sharply with the maturity.
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The convexity of a portfolio of fixed income bonds is derived as a weighted average of the
convexity of the individual bonds:

C= Z":w,.ci (34)
i=1

where C in this case is the portfolio duration, C; is the convexity of bond i, and w; is the share

of each bond in the total value of the portfolio.

Cost-at-Risk. Cost-at-risk is a highly sophisticated mathematical measure of portfolio risk
used by many governments. It is the maximum rise in interest costs that can result from
interest rate changes in a given period of time, with a high degree of probability, and involves
the projection of a large number of simulations of future interest costs based on different
scenarios of future interest (and exchange) rates. It provides the government with a
quantitative assessment of the risk that budget forecasts of interest costs and budget
provisions to cover such costs will be exceeded. It is similar to value-at-risk, another measure
of portfolio risk, which is the maximum projected fall in the value of the portfolio over any
period of time, again with a high degree of confidence, as a result of interest rate changes.
Value-at-risk is a less useful measure from the government’s perspective because it measures
changes in the market value of the portfolio, whereas cost-at-risk measures changes in
interest costs. A detailed exposition of these measures is beyond the scope of this paper.

Exchange Rate Risk

Ratio of domestic currency debt to foreign currency debt. Domestic currency debt includes
debt issued abroad in domestic currency. By the same token, foreign currency debt includes
debt issued domestically in foreign currency, and domestic currency debt that is linked to the
exchange rate.

Currency composition of the foreign debt. Some countries have a target for the currency
composition of their foreign debt. Several considerations are relevant here. There may be a
bias in favor of the currency in which most the country’s trade is invoiced. Also, countries
with fixed exchange rate systems may wish to have most of their debt in the currency to
which the domestic currency is pegged. A third consideration is the currency composition of
the government’s revenue. If part of the revenue is in foreign currency—as in the case of
mineral exporters, for example—then the foreign currency debt should preferably be in the
currency in which the revenue is earned in order to hedge the exposure to foreign exchange
risk. The desired currency composition of the debt may be achieved through underlying
balance sheet restructurings using debt buybacks and swaps, or through derivative operations
in countries with sufficiently developed capital markets. In the latter case, currency swaps
may be used to achieve a desired currency composition of the balance sheet, leaving debt
buyback and swap operations free to pursue other objectives.
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Liquidity and Rollover Risk

Percent of debt maturing in any given period. Many countries set targets for debt maturing
in the next 6 or 12 months, and some have targets for maturities over longer periods as well,
such as 24 months, 36 months, and so on. These targets vary from country to country. The
less liquid the capital market, the riskier it is to have a significant portion of the debt
maturing in a short period of time. A smooth maturity profile means that the percent of debt
maturing in each year into the future is roughly constant. Such a profile can be achieved by
spreading the debt evenly across the maturity (yield) curve. On the other hand, concentrating
debt in a small number of benchmark issues will more likely result in a bunching of
maturities. One of the advantages of developing the maturity curve is that it allows countries
to smooth the maturity profile of their debt.

Average term to maturity. This is a weighted average of the remaining term to maturity of all
outstanding loans. It is a supplemental measure of the maturity profile of the debt and the
country’s susceptibility to liquidity and rollover risk.

Capital Market Development

Ratio of domestic bonds outstanding to GDP. Since the objective is to have a measure of
domestic bond market development (and, ultimately, of the ability of residents to raise funds
in the domestic market), domestic bonds should include all bonds issued in the domestic
market, regardless of the currency of issue.

Ratio of domestic bonds to total bonds outstanding. This is another measure of domestic
bond market development, although it is not as accurate as the preceding measure. Although
this ratio may be high, the total outstanding bonds issued may be small indicating an under-
developed bond market. Nevertheless, it may serve as a useful benchmark for countries
seeking to increase domestic bond issues.

E. Selection of Buybacks and Swaps

The final stage in the buyback and swap selection process is to rank the different buybacks
and swaps according to the extent to which they contribute to the attainment of the objective
being pursued. Selection of the operations to be executed would then be based on this
ranking. Where it is difficult for the debt manager to rank competing operations because each
involves a different trade-off among objectives (for example, cost versus risk or cost versus
capital market development), the debt manager will require the input and guidance of the
policymakers.

Three factors influence the final selection of buyback and swap operations: the ranking of the
different operations, the amount of funds available to the debt manager in any budget period
for such operations, and the distance of the actual debt structure from the desired or optimal
structure. These are incorporated in the following decision rules.
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Figure 3: Illustration of Decision Rule 1

NPV
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B A Buybacks and Swaps

Decision Rule 1: Reducing the Level of Debt Service Payments

The operation with the highest NPV should be undertaken first, then the one with the
next-highest NPV, and so on until all operations with non-negative NPVs have been
undertaken or until the funds available for buybacks and swaps have been exhausted,
whichever comes first.

To allow this rule to be stated simply, it is assumed that the buyback or swap operation with
the highest NPV is the highest-ranked operation, the one with the second-highest NPV is the
second-ranked operation, and so on.'” This rule may be illustrated using Figure 3. The
sloping line is the ranking of buyback and swap operations according to their NPV. The
smooth slope is unrealistic, as it assumes there is an infinite number of buybacks ands swaps
with continuously declining NPVs, but it is used for illustrative purposes only. Those
operations to the right of A have negative NPVs. Accordingly, if sufficient funds are
available, all buyback and swap operations up to point A should be undertaken. Operations
would cease at point B instead, in the current budget period, if sufficient funds are available

' This means that any effects of the buyback or swap on risk and capital market development
would not alter the rankings based solely on NPV considerations. If these effects do not alter
the rankings based on NPV considerations, then they may be ignored in the selection of the
buyback and swap operations. If, however, they do alter the rankings, then they need to be
taken into consideration and the rule would have to be modified accordingly.
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only for operations up to that point. Operations between B and A would be taken up in the
next budget period.

Decision Rule 2: Reducing Sovereign Risk or Developing Domestic Capital Markets

The operation that has the biggest impact on the strategic benchmark or benchmarks
being targeted should be undertaken first, then the one with the next-biggest impact,
and so on until the actual debt structure is equal to the desired debt structure as
defined by the strategic benchmark or benchmarks being targeted or until the
available budget is exhausted, whichever comes first.

Decision Rule 2 may be illustrated using a diagram similar to Figure 3, with the NPV on the
vertical axis replaced by the gap between the actual and the desired value of the strategic
benchmark being targeted by the buyback or swap. The benchmark reaches its targeted level
at point A, and operations would cease at point A or B, depending on the amount of funds
available for buybacks and swaps.

V. ELEMENTS OF BUYBACK AND SWAP STRATEGY

In this final section, a number of issues that are important to the execution of debt buyback
and swap operations are discussed. Many times, the mode of execution may be constrained
by the bond indenture, which suggests that these issues need to be considered at the time of
the design of the operation.

A. Amortizing Versus Bullet Bonds

An amortizing bond spreads the payment of the face value over time, as opposed to the bullet
bond which pays the face value at a single date. By spreading the redemption over time, an
amortizing bond creates a more even redemption profile. A bullet bond, on the other hand,
creates ‘lumpiness’ in the redemption profile, and increases the risk of the government’s
bond portfolio.

The decision whether to issue amortizing or bullet bonds depends on the credit rating of the
issuer, development of the debt market, and the degree of information asymmetry. An
amortizing bond is an attractive option for less mature issuers. Issuing an amortizing bond
may result in the payment of a lower risk premium, as the amortizing characteristic shortens
the duration of such a bond and allows investors to monitor the issuer’s ability to pay back
debt on regular basis. In this context, an amortizing bond helps address information
asymmetry in the debt market.

A bullet maturity bond may be a more appropriate choice for a more mature issuer that is
better able to manage its repayment obligations. A bullet maturity bond increases the
repayment risk on the maturity date since it generates a large payment obligation on a single
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day, requiring the issuer to have enough liquidity or cash on this day. It is then not a
surprising practice for debt managers to buy back at least a part of the outstanding bullet
bonds ahead of the maturity date to smooth the need for cash at maturity. This may well
require the issuer to engage in regular buyback operations, and the market to be sufficiently
liquid to carry out these operations. Also, the debt market must be sufficiently well
developed to provide the investors with other short or long-term instruments to minimize
their reinvestment risk.

B. New Issues Versus Re-Opening Existing Issues

To raise funds in the bond market, an issuer needs to decide whether to issue a new bond or
to re-open an existing issue. A new bond, particularly if designed as a bench market bond
along the yield curve, facilitates price discovery. A re-opening involves issuing a debt
instrument that is fungible with an already existing instrument, that is, identical in its
characteristics such as maturity date or the coupon rate. Re-openings often aim at increasing
the liquidity of existing or intended benchmark issues not only to facilitate price discovery,
but also to enhance the functioning of the market for fixed-income or derivative instruments.
Re-openings also help the issuers to avoid segmentation of the bond market and
‘overcrowding’ of the yield curve.

Bonds should be re-opened (or increased) soon after they are issued. Early re-openings allow
the government to build a benchmark issue quickly, while spreading the number of times it
accesses the markets. Similarly, quick re-openings help attract investors that purchase the
initial issue, with the expectation that subsequent re-openings will raise the liquidity of the
bond. Importantly, late re-openings may become difficult, if not impossible to carry out
because of changes in interest rates or changes in the tax law or regulations. If the interest
rates at the time of re-opening are much lower than the coupon rate of the initial bond, re-
opened bonds will trade at premium, and may not be attractive to investors. Changes in tax
law or regulations will imply different treatment of the old and new investors and may reduce
the investors’ return on the new bond”’, while substantial changes in interest rates will
dramatically change the valuation of the re-opened bonds.

Re-opening of an existing bond issue has several disadvantages. First, a re-opening leads to
lumping of debt service payments on one day, especially if the re-opened bond has a bullet
maturity. Second, inappropriate timing increases the likelihood that the coupon will be out of

2% An example of such a change is the impact of the European Union savings directive or
changes in the German tax law. To promote financial innovation and investments, the new
law states that retail investors do not pay capital gains tax if they purchase bonds that trade
within a certain limit below par. When the re-opened bonds are priced below this limit, they
stop being attractive to the retail investors, and, effectively, are not fully fungible with the
existing issue.
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date and, therefore, the re-opened bonds will not attract investors. Finally, by re-opening an
existing bond, the issuer forgoes the benefits of a new issue, such as the opportunity to create
a new benchmark bond along the yield curve.

C. Call Options Versus Secondary Market Purchases

From the sovereign’s perspective, the exercise of a call option has definite advantages over
the repurchase of a bond in the secondary market, particularly when the market price of a
bond is higher than its face value (as discussed in Section IV.C). This suggests that
governments that undertake debt buybacks and swaps on a regular basis should consider
issuing bonds with embedded call options. It should be noted, however, that the inclusion of
a call option would raise the cost of borrowing to the government since there is normally a
call premium attached to these bonds. In other words, the government would have to
compensate bondholders for the re-investment risk that a call option entails. In addition, call
options are valuable for the sovereign if interest rates fall, since the bond can be refunded at a
lower interest rate. When interest rates rise, however, the call option may not provide any
benefit to the sovereign. Thus the benefits of a call option need to be carefully considered
against the higher interest cost arising from the inclusion of the option.

D. Open Market Purchases Versus Open Tenders

An issuer may choose to repurchase or exchange bonds through either an open market
transaction or a tender transaction. In an open market operation, the issuer buys back debt
instruments at a price demanded by the seller or at the market price. In a tender offer, all
sellers are treated equally and receive the same price. In defining the most appropriate
mechanism to carry out these debt operations, the government needs to assess the
characteristics of the secondary markets for external and domestic debt, while taking into
account the size and timing of these operations. If the secondary bond market is sufficiently
liquid, and market operations do not affect the price of debt instruments to a significant
degree, then open market transactions may be cheaper than tender offers. All sellers receive
their desired payments, which may help keep the total cost of the transaction lower than in
the case of a tender offer, in which all investors receive the same payment for their bonds.
However, in large buyback or swap programs, variable pricing and multiple transactions may
result in higher costs and, thus, a uniform price and timing for all investors may be more cost
efficient.

If secondary markets are liquid and well developed, the choice between open market
purchases or open tenders would depend on practical considerations, such as simplicity, cost,
and transparency. Depending on the circumstances, countries can engage in a secondary
market accumulation (using cash reserves to buy back outstanding bonds directly in the
secondary market), in a block trade exchange (simultaneously buying back old debt in the
secondary market, and re-opening an existing bond issue to finance the buyback), or a public
tender offer (public auction of new debt in exchange for selected old debt, including bonds or
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cash). However, many countries do not have developed or liquid secondary markets for
domestic debt. In these circumstances, the use of open tenders with clearly specified rules
would be preferable.

Open market operations pose certain challenges to the government. On the one hand, since
the timing of operations is controlled by the issuer, and they can be carried out confidentially,
these operations may have a smaller impact on the market price, and allow the government to
pay a smaller market premium. Also, the execution risk of open market transactions, which
are smaller than tender offers, is small. On the other hand, the size of an open market
operation is limited and the government may not be able to buy back large amounts of debt
when the price is at its lowest without affecting the price of debt. Due to budget constraints, a
debt manager may also not be able to conduct operations at the desired time. In addition, for
smaller, less mature issuers, market access is not always guaranteed.

The timing of a tender offer or an open market purchase is a critical consideration. In the case
of a buyback program, the debt manager can repurchase parts of the outstanding issue at
different times, and in varying quantities. In case of tenders, which are larger, proper timing
is more important as the transaction is executed at one given moment.

When engaging in a tender offer, the government may chose between various options of a
tender, and should clearly specify the rules of the transaction. Open tenders may (i) include
all or a fraction of the eligible debt; (i1) specify the total amount to be spent in the tenders;
(ii1) require debt holders to submit offers stating the minimum and the maximum price at
which they are willing to exchange a particular issue; (iv) require the authorities to allocate
the announced budget among the bids from private sector holders to maximize the face value
of the debt purchased; (v) call for the allocation of the purchases at the highest price in
proportion to the amounts offered by each bidder, if the budgeted amount is not sufficient to
meet all offers at the highest accepted price; and (vii) expect that, once the terms of a tender
are announced, the tender not be cancelled as long as there are any bids that satisfy to
specified rules.

E. Opportunistic Versus Rules-Based Approach

A country may decide to carry out buyback operations either through opportunistic market
operations or through a rules-based approach. An opportunistic approach involves timing the
market so as to buy when debt prices are low, and in this way maximize the savings arising
from buybacks. A rules-based approach determines the size and timing of buybacks on the
basis of predetermined rules. These rules may establish such broad parameters as the total
amount of funds that can be spent on buybacks in a given period, rather than detailed
instructions on which instruments to buy, when, and at what cost.

The decision to engage in a regular program of buybacks depends on the level of
development of the country’s capital market and the objectives of the debt management
policy. Countries with less developed capital markets that buy back small volumes of debt,
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can undertake opportunistic operations on an ad-hoc basis, while timing them with favorable
market conditions or income windfalls. Countries with more mature capital markets may use
buybacks to manage liquidity, maintain an efficient yield curve and liquidity of benchmark
issues, minimize the burden of large debt amortizations, or retire debt using an established
source of financing, such as a special fund supported by oil or privatization revenues. In this
case, a country may benefit from establishing a regular program of buybacks.

The choice between the opportunistic and a regular approach to debt buybacks is influenced
by a number of practical concerns. The opportunistic strategy allows the country or the debt
manager to conduct buyback operations when the debt market prices are low, while the rules-
based approach limits the flexibility in the timing of operations. Temporary weakness of
market prices makes it possible to retire larger amounts of debt using the same budget. The
opportunistic approach can result in larger savings than the rules-based approach. However,
detecting market weakness and proper timing of operations require sound knowledge of the
market or specialized outside advice. The opportunistic approach can also lead to higher
market volatility, as it makes investors uncertain about the timing and size of the operations.
In this regard, a rules-based approach to buybacks can support market stability. Finally, the
choice also depends on the liquidity in the secondary debt market and the ownership
structure, especially concentration among creditors.

Regular buyback operations can negatively affect the cost of government borrowing. First, by
increasing the demand for bonds and reducing their supply after a successful operation,
buybacks may lead to an increase in bond prices. Second, a regular program of buybacks
may lead to a permanent increase in risk premium demanded by investors, who want to be
remunerated for higher reinvestment risk and administrative costs created by buybacks. To
lower the reinvestment risk, it would be important for the local capital market to be well
developed so that there are other instruments available to investors participating in a
buyback.

An important element of a buyback program affecting its credibility and market stability is
the source and amount of funds allocated to debt buybacks. To minimize uncertainty, the
authorities should base the allocated amounts on actual flows. To avoid a conflict between
the goals of a regular buyback program and short-term fiscal needs of the government or
political pressures, the authorities could authorize aggregate spending over a specified period
instead of approving individual debt buybacks. An effective way to finance and execute debt
buybacks could be to establish an independent trust fund, financed by clearly defined sources
of revenue, and managed by an independent board and a technical team. Such a set-up would
increase the transparency of a buyback program, and minimize the number of intermediary
steps between the financial inflow and a debt repurchase transaction. Alternatively, buybacks
can be handled by a debt management office or agency, provided they are independent in
executing the buyback program. The same body may also handle opportunistic debt
buybacks.
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F. Transparency and Investor Relations

Transparency and disclosure of information related to debt management enhance the
credibility of the debt management strategy and help achieve its objectives by facilitating the
execution of individual debt transactions. The authorities should clarify the objectives of the
debt strategy and its placement within the wider macroeconomic framework. This can help
reduce the uncertainty or asymmetric information on debt strategy within the wider financial
community. The authorities should also communicate the division of responsibilities over
debt management, rules and procedures of debt management operations, such as buybacks
and swaps, and characteristics of debt instruments. This, in turn, may lower the transaction
costs of investors or participants in debt management operations (such as investment banks),
lead to a higher participation rate, and lower debt service costs. It is important that all
participants in debt management operations understand and agree on the legal and
administrative aspects of these operations (such as licensing of primary dealers and
intermediaries, rules governing the secondary debt market, auction format and participation
rules, and tax treatment of government debt instruments).

In the case of debt buybacks and swaps, the authorities need to communicate effectively with
creditors and provide them with sufficient information related to these transactions. Such
communication is essential to establish the credibility of debt buyback and swap programs. In
this context, the authorities should, in particular, describe details of the buyback program at
the beginning, and disclose the results of the program at the conclusion. To enhance
accountability, they also need to regularly disclose the results of reviews and audits, and
show the use of available funds. Finally, to increase support for the operations, the authorities
should explain to the public the rationale for the buybacks and the workings of the process.
For a successful debt swap, the authorities need to inform investors about the objectives of
the swap, the amount of available funds, and the impact of the swap on the risk profile of the
public debt. The authorities should also indicate how a given swap operation fits into the
wider debt management strategy. In addition, to maximize the participation rate, the
authorities should obtain and, if necessary, incorporate feedback from the investors in the
design of a swap. To this end, meetings with creditors, for example during roadshows, are
very beneficial.
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Appendix 1. A Hypothetical Debt Swap Operation

A simple hypothetical example illustrates how a debt swap may be used to lower a bond’s
debt service payments (see Appendix Table 1). In the example, an existing bond maturing in
five years is exchanged for another bond with the same face value and also maturing in five
years but with a lower coupon. The existing (old) bond, which may be callable or non-
callable, has a face value of US$1 billion and a coupon of 10 percent (paid semi-annually),
and a Macaulay duration of 4.12 years. The bond is trading at 112 percent of face value
(US$1.125 billion), at a yield of 7 percent. The new bond, which is assumed to be non-
callable, is issued at par at a coupon and yield of 7 percent—equal to the yield on the old
bond. Because of the lower coupon, the new bond has a slightly higher Macaulay duration
(4.3 years) than the old bond.

Two situations are examined below: where the old bond has a call option that is being
exercised, and where the old bond is non-callable.

In the case of a callable bond:

The discounted value of the cash flows of the old bond (7, ), using the yield on the new

bond (the opportunity cost of the swap) as the discount rate, is US$1.125 billion. This
represents the savings (benefits) from the swap. The strike price is assumed to be 105 percent
of the face value of the bond at the time of the swap, which means the re-purchase price (E)
of the bond is US$1.05 billion. Total transactions costs of the swap (A4) are assumed to be
half of one percent of the sum of the face values of the two bonds (which is equal to US$10
million). The NPV of the swap is therefore US$65 million (v, — E - 4=US$1.125 million-

old
US$1.050 million-US$10 million). This is the net benefit to the government from refinancing
to take advantage of the decline in the interest rate.

In the case of a non-callable bond:

The outcome here is different under the stipulated conditions. The discounted value of the
cash flows of the old bond (7, ) and the transactions costs (4) remain unchanged, but the re-

purchase price of the old bond (£) is different. It is assumed that all bondholders will only
sell the bond if they are offered the market price, so that the re-purchase price of the non-

callable bond is the market price. However, the market price is exactly equal to 7, , because

Id >
the yield on the old bond (which is used to discount the cash flows to obtain the market price)
is the same as that on the new bond. This means that , = E, and therefore the NPV of the

swap is minus US$10 million (¥, — E — 4 =US$1.125 million-US$1.125 million-US$10

million). For the NPV to be positive, the yield on the new bond would have to be lower than
that on the old bond (the breakeven rate is just above 6.75 percent), or the re-purchase price
of the old bond would have to be less than the market value by at least US$10 million (the
required transfer of wealth from bondholders to the government to cover the transactions
costs of the swap).
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