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Abstract
This paper examines the effects of HIPC iniatitives’ large-scale debt reliefs on recipient

governments’ yield spreads. Due to scarce availability of existing measures, we originate
raw data on 3,498 individual fixed-income securities to construct yield spread indices. We
find evidence that HIPC governments carry an average yield spread premium of 298 bps
on USD-denominated bonds and 128-333 bps on local-currency bonds compared to similar
countries. The premium is orthogonal to most common risk factors. We suggest that creditors
observe HIPC governments’ incentives for post-relief moral hazard and price this in a pooling
equilibrium, but find few indications of actual moral hazard by HIPC governments. We
estimate that HIPC governments have paid excess interests of USD 24.3bn or roughly 19.2
pct of their relief. These payments have instead financed excess investor returns.
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Introduction 1

1 Introduction

What happens when heavily indebted debtors are relieved of their debt? Distressed debtors com-
monly agree with their creditors on restructuring debt to sustainable levels. The World Bank’s
Heavily Indebted Poor Countries (HIPC) debt relief initiative aimed for the same. Still, the pro-
gram was unusual in that the debt level deemed sustainable for its 36 recipient countries (HIPCs)
entailed writing off almost all of their outstanding debt. In total, more than USD 126.6bn worth
of debt was forgiven over a period from 1998 to 2013 as one of several measures to increase
poverty-alleviating investment (cf. table (1) and (2)). One would expect reduced indebtedness
and increased investment capacity to effect lower yield spreads paid by relieved debtors. Our find-
ings suggest the opposite: Countries that have received debt relief issue new debt at yield spreads
that are higher than comparable countries that have not received debt relief.

HIPCs have issued higher volumes of and more expensive debt in recent years. The average
HIPC has increased indebtedness by 33 pct since the year of debt relief, such that most are now
approaching pre-relief debt levels (cf. fig. (1)). All HIPCs have access to cheap, concessional
(i.e. below-market rates) World Bank funding, but most have also decided to issue expensive,
commercial bonds. In other words, governments fighting extreme poverty have chosen to ’re-
indebt’ themselves to levels deemed unsustainable by creditors, principally using debt that is
significantly more expensive than their cheapest funding source. This presents as a conundrum.

If history is an indicator, elevated debt levels and service costs may induce debt relief advocates
to start campaigning for ’HIPC 2.0’. The argument is that relieving HIPCs of their debts frees
up capacity for poverty alleviation investment anew. However, this reasoning rests on the premise
that HIPCs have inadequate capacity to do so. Why would HIPC governments choose to impose
additional funding costs on itself, if they face inadequate funding? Based on these dynamics, we
believe it is important to investigate why the HIPC governments financially behave as they do,
and if debt relief initiatives effect this. The discussion is especially important, if funding today - no
matter how humanitarian the motives - is provided at the expense of HIPCs’ future generations,
which are left with the bill.

The long-term effects of government debt relief on funding costs have been important for quite
some time. A sizable, but equivocal body of the development literature has investigated the
socioeconomic effects of debt relief programs. Yet, very few studies have empirically investigated
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the financial economics of these programs. This is particularly due to poor data availability. HIPCs
turning to commercial bond markets may constitute a theoretical puzzle, but it equips researchers
with publicly available data on debtor governments’ and investors’ responses to debt relief. Hence,
while HIPC indebtedness and talks of debt relief anew add relevance, these trends also make the
topic a feasible target for an empirically examination.

In this paper, we argue that HIPC governments’ current incentive structures set stage for
moral hazard in terms of excessive debt issuance and frequent defaulting. In particular, the recent
decade’s benign credit environment and ample access to concessional World Bank debt have relaxed
the governance and guidance necessary for HIPC governments to understand the importance of
debt sustainability. A few HIPC governments have taken advantage of this by placing debt issues
only to default shortly thereafter. However, in spite of growing indebtedness, most HIPCs have
never defaulted. Consequently, we argue that investors observe HIPCs governments’ incentive
structure and price in the possibility of moral hazard, although very limited of such behavior is
actually observed for HIPC governments.

We estimate that relieved HIPC governments’ yield spreads are higher than comparable coun-
tries’ by 298 bps for USD-denominated debt and ranging from 333 to 128 bps for local currency-
denominated debt adjusted for foreign exchange risk. A conservative back-of-the-envelope cal-
culation indicates that this ’HIPC premium’ has cost HIPC governments (or enriched post-relief
investors with) USD 24.3bn since the HIPC debt relief. This corresponds to 19.2 pct of the relief
provided under the initiative. We provide potential explanations for this premium and discuss the
implications for investors, governments and relief coordinators. Our results suggest that reliev-
ing heavily indebted (government) debtors of their debt may burden them in the long run to the
benefit of investors and ’malevolent’ governments.
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2 Empirical Context and Research Objective

The idea behind this paper originates from a casual conversation about the financial position
of Zambia. Being a constitutional democracy with free elections since 1964, the country has
historically had a growing and quite well-functioning economy except for a high level of debt (U.S.
Agency for International Development (2019), and cf. fig.(1)). From 2000 to 2006, through the
HIPC platform, the World Bank coordinated debt write-offs that relieved the Zambian government
of 80 pct of its outstanding obligations (Ibid.). However, only 12 years later, Zambia again faced an
unsustainable debt stock and was forced into default on a set of loans that effectively handed over
control of essential infrastructure to foreign creditors (The Economist, 2018). We wondered how the
country’s leadership let this happen. We found out that instead of using proceeds from debt issues
to finance productive investment, the Zambian government allocated the funds to consumption to
increase political support at large (Ibid.). In this section, we cover historical perspectives and the
extent to which Zambia is an exception of other HIPCs in order to motivate our research objective.

More broadly, it is neither uncommon nor unfounded that governments in developing coun-
tries assume significant foreign debt stocks. This is because the quality of essential infrastructure
typically is poor and domestic capital tends to be scarce. Foreign capital can help governments
accelerate economic growth and its investors to achieve attractive returns in a mutually beneficial
scenario. However, investors in determining lending rates and/or governments in determining sus-
tainable debt levels may be either overly pessimistic or inadequately cautious in assessing risks.
For instance, exogenous shocks from adverse weather conditions, civil strife or discrete jumps in
terms of trade can materially impact both. Additionally, endogenous incentive structures for cred-
itors and governments can drive outcomes away from the welfare-optimizing equilibrium (Ibid.).
In either of these cases, mutual may turn into individual beneficence.

Throughout the 1980s and the 1990s, several governments in low- and middle-income countries
struggled with indebtedness, both for exogenous and endogenous reasons (Thugge and Boote,
1997). Many of the middle-income countries were assisted by various initiatives implemented by
the international financial community. These initiatives include the Paris Club’s1 flow rescheduling,
stock-of-debt deals such as the Brady and Baker plans, and other debt rescheduling programs

1The Paris Club is a group of official creditors from developed countries whose role is to institute coordinated
and sustainable solutions to distressed debtor countries. Members of the club played a pivotal role in debt relief
programs by the IMF and the World Bank, as these were by far the largest contributing group of creditors.
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supported by multilateral financial institutions, in particular the IMF and the World Bank. For the
majority of these countries, the initiatives proved to be effective in terms of resuming sustainable
growth as well as re-establish good relationships with the countries’ external creditors. As a result,
the debt situation in these middle-income countries improved substantially, even for the nations
that were most adversely affected by the debt crisis. Consequently, these countries rather quickly
re-entered international capital markets. However, many of the low-income countries, mostly
located in Sub-Saharan Africa (SSA), continued to experience difficulties satisfying their external
debt obligations in a timely manner, as well as a further rise in their external debt stock (Ibid.).

In developed countries, during the early 1990s, an increasing number of organizations, state
leaders and other prominent persons called for a solution to the high indebtedness in these low-
income countries. Part of this spark in attention could be ascribed to a newly founded movement
called Jubilee 2000, which advocated for large cancellations of poor countries’ debt by the year
2000 (Easterly, 2002). The movement was an international coalition of 40 countries, but were
originally rooted in the catholic church. The movement created a campaign called “Drop the Debt”
which were endorsed by artists from the music and entertainment industry (e.g. Bono, Quincy
Jones, Muhammad Ali and Bob Geldorf). This increased attention from the general public on
poor country indebtedness, partly fueled by the Jubilee 2000 movement, spread to governments
and multilateral organizations. Following the Jubilee 2000 initiatives, these entities themselves
initiated actions to assist poor countries with indebtedness (Ibid).

A principal result was the HIPC program and the Multilateral Debt Relief Initiative (MDRI).
The programs aimed to facilitate voluntary provision of debt relief by creditors of multilateral,
bilateral, or commercial nature. The former was announced in 1996 in a joint coordination between
the IMF and the World Bank, while the latter was initiated in 2005 and was a joint coordination
between the IMF, the World Bank and the African Development Fund. The MDRI acted as an
extension of the HIPC program, under which additionally indebted countries could be offered debt
relief amounting to 100 pct of debt outstanding to the three multilateral organizations, if the
recipient country had fulfilled all necessary conditions and actions for HIPC debt relief.

HIPC debt relief was a two-step process consisting of a decision point and a completion point.
The World Bank and the IMF provided interim debt relief when a country reached the decision
point. Upon reaching the completion point, full debt relief was provided. To be considered for
debt relief under the HIPC initiative, a country had to satisfy the following four conditions:
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i) Be eligible to borrow from the World Bank’s International Development Agency and from
the IMF’s Poverty Reduction and Growth Trust, both of which provide concessional loans
to poor and low-income countries;

ii) Face an unsustainable debt burden that cannot be addressed through traditional debt relief
mechanisms;

iii) Have established a track record of reform and sound policies through IMF- and World Bank-
supported programs; and

iv) Have developed a Poverty Reduction Strategy Paper (PRSP) through a broad-based partic-
ipatory process in the country.

Once a country met these requirements, its eligibility for debt relief was formally decided by the
Executive Boards of the IMF and the World Bank. Next, the international community of creditors
decided on a level of debt deemed sustainable and committed to relieving the debtor country of debt
exceeding this level. This was the decision point, at which a country immediately began receiving
interim relief on any debt service falling due. In order to receive full and irrevocable reduction in
debt available under the HIPC program, a country had to fulfill the following conditions:

i) Establish a further track record of good performance under programs supported by loans
from the IMF and the World Bank;

ii) Implement satisfactory key reforms agreed at the decision point; and

iii) Adopt and implement its PRSP for at least one year.

Once these criteria were met, a country reached the completion point, allowing it to receive the
remaining amount of debt relief allocated at the decision point. To provide an overview of the
timeline and magnitude, both in terms of amount of debt relieved and the number of recipient
countries, table (1) and fig. (1) are provided.

The environment surrounding and the structure of the HIPC initiatives differed from those
instituted for middle-income countries in the 1980s and 1990s. HIPCs were poorer; had weaker
institutions in terms of political stability, corruption and rule of law; and constituted a signifi-
cantly smaller part of the global financial system. The HIPC initiatives were also larger in terms
of debt relief amounts, more structured, and had a larger number of recipient countries. In essence,



6 Empirical Context and Research Objective

the HIPC initiatives were politically motivated and instituted to increase development aid, while
middle-income countries’ debt reductions were a precautionary measure taken by creditors, resem-
bling a large-scale restructuring, albeit with a ’government bail-out’ element (Easterly, 2002).

Advocates for development aid argue that aid helps governments in poor countries accelerate
economic development and alleviate poverty through increased investment capacity. Since the
HIPC initiatives were instituted in the same spirit, we should expect to see increased public
investment in HIPCs. Fig. (2) displays the average HIPC government’s non-financial investment
(i.e. in infrastructure, etc.) as pct of GNI vis-à-vis comparable emerging market economies
for 1993-2016 (latest available data). We see that HIPC government investment does increase
immediately following debt relief. Yet, we also see that this was the trend even before the HIPC
initiative (until 2000), and that the average level has declined to 6 pct in 2016, corresponding
to levels pre-MDRI relief (in 2007). This suggests that HIPC initiatives only contributed with a
temporary increase in investment levels.

As previously noted, most HIPCs are approaching pre-relief debt levels. If these countries
aggressively borrow debt, but do not use the proceeds for infrastructure investment, where do
proceeds go? Fig. (3) depicts the fiscal balance (i.e. excluding public investment) following debt
relief, for the average HIPC and comparable emerging market economies. In every year with
available data, HIPCs have a weaker fiscal balance than comparable emerging market economies,
except in 2007. Around 2007, most HIPCs were required to prove fiscal sustainability in order
to obtain full debt relief under the HIPC initiatives. Around the same time, macroeconomic
conditions started to turn. Therefore, we are unable to distinguish this effect from post-relief
government spending patterns. However, the sharp difference in HIPCs’ and comparable countries’
fiscal balance combined with mean reversion in public investment indicates that HIPC debt relief
funding was not deployed in growth investment as intended, but in short-term public expenditures.

This provokes the concern that Zambia is not an exception in context of HIPCs and their
behavior following debt relief vis-à-vis comparable emerging market economies. If HIPCs use debt
relief initiatives to ’re-indebt’ themselves for unproductive expenditure, they behave financially
unsustainably, which - theoretically - will be penalized in debt markets. With this paper, we aim
to clarify whether this behavior is effected by the very fact that debt relief was granted in the first
place and consequently whether debt relief recipients are penalized in debt markets. Therefore we
pose the following problematization that we aim to answer as our research objective:
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How does debt relief impact low-income recipient governments’ yield spread?

What are the implications for relief coordinators, governments and investors?

We hypothesize that HIPC governments - having received debt relief once - may engage in
financially unsustainable behavior because they expect another debt relief program. Such moral
hazard should be penalized in debt markets through higher yield spreads. Specifically, we pose the
following null hypothesis:

H0: Having received debt relief in HIPC initiatives has no effect on a governments’ yield spread.

To delimit our research objective, we separate the fact that HIPC governments may have
higher yield spreads from why - at least empirically - and what it may mean for other debtor
types. For instance, the information economics field proposes various effects of moral hazard on
economic equilibria. We only consider these when they affect HIPC governments’ yield spreads,
for instance in our theoretical framework. Similarly, development research may suggest that the
history, inclusion criteria, or parameterizations in the evaluation of sustainable debt levels in HIPC
initiatives have various implications. We depart from this approach and consider its findings to
the extent that these affect our study, for instance through our data collection and econometric
specification. Finally, the asset pricing literature contains a sizable body of studies on (market-
based) government and corporate debt restructurings as well as on various factor premia in equities.
We restrict our empirical investigation to HIPC government bonds vis-à-vis comparable emerging
market economies. In conclusion, due to our limited scope, we view the empirical analysis of
the extent to which emerging market government bond spreads contain an ’HIPC premium’ as
our principal purpose. We only consider other aspects where relevant for the understanding or
discussion of our empirical findings in context of our research objective. We devote a discussion of
these limitations, including suggestions for further research, at the end of our paper.

We proceed as follows: First, we cover the existing asset pricing and macrofinance literature
on the topic in section three. Based on this review, we develop a theoretical model, data collection
methodology, and econometric specification for testing in section four. We then proceed to present
and analyze the results of our empirical tests in section five. We discuss these results, including
theoretical explanations and implications for investors, governments and relief coordinators, in
section six. Section seven concludes.
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3 Literature Review

We begin with a survey of the asset pricing literature on government bond yield spreads. Then, we
proceed to review research on debt relief as a funding mechanism and how it may affect recipients.

3.1 Government Bonds and Spreads

Sovereign debt can be issued by various entities (e.g. a country’s government, central bank or
wholly state-owned enterprises) in various forms (e.g. bonds, loans and revolving credit lines)
for various purposes (e.g. public spending, monetary policy or specific infrastructure projects).
We principally focus on government bonds, where proceeds can be allocated discretionarily. Even
with this limitation the asset pricing literature is vast and spans a multitude of aspects. To
provide structure, we consider three groups of risk: i) security-specific characteristics, ii) the
macroeconomic environment, and iii) debtor government characteristics.

3.1.1 Security-Specific Characteristics

In essence, a government issues debt to finance expenditures or investments when these exceed
current tax revenues. Over time this mismatch may vary. Consequently, the government structures
its debt securities with individually different characteristics. Investors take into account the effect
that bond structure has on returns. The literature particularly suggests four dimensions alongside
which individual government bond returns vary: i) term-to-maturity, ii) duration, iii) embedded
optionality, and iv) liquidity of a particular security.

The yields of a particular government’s outstanding bonds exhibit a strong factor structure
across term-to-maturities (’term structure of interest rates’). Piazzesi (2010) uses principal compo-
nent analysis (PCA) to document this structure and finds that one and three principal components
(PCs) can explain 96.6 and 99.8 pct, respectively, of the variation in US treasury yields. Litterman
and Scheinkman (1991) and Lord and Pelsser (2007) explain that these three PCs correspond to
the level, slope and curvature of the yield curve. Fama and Bliss (1987) and Campbell and Shiller
(1991) show that these PCs follow naturally from forward rates, which tend to increase, but in a
decelerating manner, in maturity. Lando and Mortensen (2005) provide a notable example, when
factoring in credit risk (analogously denoted ’term structure of credit spreads’). Using data from
credit default swap markets, they show that for sufficiently low-quality issuers, a high short-term



3.1 Government Bonds and Spreads 9

probability of default combined with a low long-term conditional probability of default, can result
in higher short-term credit spreads than long-term. In extreme cases, this cause the term structure
of interest rates to be decreasing in maturity.

Cochrane and Piazzesi (2005) and Greenwood and Vayanos (2014) suggest that an upwards-
sloping yield curve is linked to duration risk. That is, debt with longer term-to-maturity is more
sensitive to changes in the interest rate environment. This constitutes a risk factor that investors
should be compensated for (Ibid.). Van Binsbergen and Koijen (2017) examine excess returns and
volatility on US government bonds and finds that average annualized excess returns vary from 0.58
to 1.83 pct as maturity goes from short- to long-term but that Sharpe ratios decrease from 0.73
to 0.32, respectively. Duffee (2010) substantiates this view, but finds that duration alone predicts
only 15 to 20 pct of excess government bond returns and suggests that various transformations of
term-to-maturity alone approximate duration risk well.

Gonçalves and Calôba (2003) argues that in most developing economies, duration risk becomes
indistinguishable from, and less relevant than, prepayment risk. This is because governments issue
bonds with embedded options (e.g. the possibility of early repayment of some of the principal or in
full) vis-à-vis vanilla bullet or zero-coupon bonds. Instead, it is argued that using option-adjusted
spreads based on market quotes accommodate a more accurate comparison of expected underlying
returns. In fact, Senga et al. (2018) suggest that by using option-adjusted spreads in emerging
markets, the effects on yield spreads of a government’s debt structuring become insignificant.

While early repayment can force an investor to sell, scarce liquidity can force an investor to hold
onto a security. The liquidity-adjusted asset pricing model of Acharya and Pedersen (2005) suggests
that investors are compensated for holding illiquid securities. For instance, Krishnamurthy (2002)
suggests that on-the-run (most recently issued) 30-year US government bonds trade at an average
premium of 55 bps to off-the-run securities with similar maturity. Amihud and Mendelson (1986)
suggests that the ’liquidity premium’ is a concave function of the spread and links the volatility
of returns to the spread in cross-sectional returns. In examining government bonds in the EMU,
Favero et al. (2010) suggests that liquidity does not constitute a common factor per se, but that
the a composite of liquidity and global risk sentiment (measured by US bond-swap differentials)
does.

In conclusion, the structuring of a bond matters for the security’s yield spread. Bonds with
longer term-to-maturities carry higher returns, but also higher risk in particular duration risk.



10 3.1 Government Bonds and Spreads

Bonds with embedded options trade at higher yields, but using option-adjusted spreads renders this
difference insignificant. Finally, less liquid bonds trade at higher mid yields, but this relationship
is conditional on risk sentiment.

3.1.2 The Macroeconomic Environment

In the context of emerging markets, the findings of Senga et al. (2018) suggest that bond structuring
has very limited explanatory power of bonds returns. This is due to the fact that bonds issued
by governments in developed markets largely are considered ’risk-free’, while bonds issued by
governments in developing markets are considered ’risky’. The literature divides this ’riskiness’
into two. Harvey (1995) suggests that individually, developing countries can default. Hence,
investors must be compensated for expected losses. Remolona et al. (2008) argue that investor
losses from default cannot reasonably explain yield spreads and that investor risk aversion have
predictive power as well. However, a combination of a country’s macroeconomic fundamentals
account for these two effects as a whole (Ibid.).

Eaton and Gersovitz (1981) provide a comprehensive model of government borrowing and re-
sulting yield spreads. The model assume that a country’s yearly economic output is given by a
stochastic process. To smooth consumption, the government demands debt in years with a nega-
tive realization (i.e. a contraction) and pays back debt or saves in years with a positive realization
(i.e. an expansion). Should the country experience enough years with negative realizations of its
stochastic output and therefore consecutively borrows, creditors may remove additional supply of
funding to limit exposure, and ceteris paribus, the government will have to a default. The level
of outstanding debt from which creditors are no longer willing to provide credit is denoted the
’credit ceiling’. Eaton and Gersovitz (1981) finds that governments’ demand for debt increases
with volatility of exports, and that supply increases similarly up to the point of the ’credit ceiling’.
Arellano (2008) largely repeats these findings in her study following several government defaults
during 1998-2008. Edwards (1984) utilize these findings to hypothesize that a country’s creditwor-
thiness can be parameterized by specific liquidity and solvency variables. It is suggested that these
are approximated by external debt service, current account balance, and international reserves. All
have significant explanatory power of the cross-sectional variation in government’s credit spreads.

Other studies has likewise attempted to find country-specific macro factors that explain the
cross-country variation in credit spreads. The set of important macro variables is expanded by
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Min (1999), who includes domestic inflation rate, net foreign assets, terms of trade index and
real exchange rate in the analysis of such premia. Rowland and Torres (2004) and Remolona
et al. (2008) attempt to test whether credit ratings matter for yield spreads, and whether the
macroeconomic variables suggested above matter for credit ratings. Both find that a country’s
particular macroeconomic environment, its credit ratings and yield spreads are well-connected.

The researchers contributing to the emerging literature embodying the role of fiscal balance
in determining credit spreads have found ambiguous results. In many empirical studies, fiscal
variables has no significant effect on spreads when controlling for other macroeconomic variables
(Edwards, 1984; Min, 1999; Afonso et al., 2007). In some papers, this is explained by credit risk
ratings being assumed to fully capture fiscal policy ratings or being captured by country-specific
fixed effects in panel data regressions (Cantor and Packard, 1996). However, papers by Hallerberg
and Wolff (2008) and Akitoby and Stratmann (2008) both find a role for fiscal policy in determina-
tion of country risk premia. The former paper finds that fiscal policy has a significant effect on risk
premia within the European Monetary Unit, and that the effect of fiscal balance varies negatively
with the sophistication level of institutions (Hallerberg and Wolff, 2008). The latter paper illus-
trates how higher public debt levels lead to the perception by investors that current fiscal policy is
unsustainable, which increases credit spreads (Akitoby and Stratmann, 2008). Furthermore, they
find that fiscal budget composition matters such that fiscal deficit reductions made by tax hikes
tightens credit spreads less vis-à-vis reductions done through expenditure reductions.

In addition to a country’s liquidity and solvency outlook, the socioeconomic stability of a
country has shown to affect credit spreads. Ferrucci (2004) suggests that the large residuals in
bond spread regressions, obtained up until then by researchers, might very well be explained
by political risk factors. Ferrari and Rolfini (2008) show how political risk factors affect foreign
investment decisions and thus the related cost of financing. Baldacci et al. (2011) examine the
role of political risk on country risk premiums, measured by the government credit spread. Using
data from 1997 to 2008 across 46 emerging market economies, they find that lower political risk
significantly lowers credit spreads, especially during times of high volatility in financial markets.
The effects are also stronger for countries whose public debt levels are initially high. The role of
public investments on credit spreads are also examined and found to reduce spreads so long as
these investments are carried out in a sustainable matter that does not worsen fiscal balance. A
study by Duyvesteyn et al. (2016) use political risk ratings from the Political Risk Services group
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to empirically study the effect of changes in political risk on expected bond returns. They convey
that bonds from governments, whose political risk rating have improved, outperform the bonds of
countries whose political risk score has deteriorated. Their political risk premium is orthogonal
to other risk factors such as default premium, term premium, liquidity, momentum, changes in
credit ratings, economic risk and financial risk. They find an annually risk-adjusted risk premia
of 760 bps in emerging government bond markets, while this premia is only 80 bps per annum
in euro markets. A similar study by Huang et al. (2015) confirms this link between political risk
and government bond yields, albeit they take a more international approach on political risk as
opposed to using country-specific political risk. Interestingly, they find that the total number of
international political crises during a month significantly increases bond yields. This effect is not
present in US Treasuries (i.e. the credit spread, measured by the government bond yield over the
US Treasury yield, increases).

In addition to stability, the institutions that govern liquidity, solvency and socioeconomic fac-
tors has been linked to credit spreads. In context of equities, Stocker (2016) propose that differences
in levels of institutions is decisive for both company cash flows and discount rates. Hence, it is a
risk factor that should be priced. Institutional sophistication is proxied by an economic freedom
variable, which he includes in the classic Fama-French factor model along with momentum. He
finds that returns to the economic freedom factor exhibits higher Sharpe ratios than returns to
size, value and momentum, which are furthermore weakly correlated with returns to economic free-
dom. Scully (1988) provides evidence that economic development is closely linked to institutional
sophistication, such that the latter can be determined by variables proxying the former (e.g. GDP
per capita).

However, not only country specific factors are important for government credit spreads. Global
factors reflecting general conditions of international capital markets have been proven to also affect
country country risk premia (Dailami et al., 2005). Global factors have been found to transfer
exogenous shocks to individual country risk premia through credit rating systems (Uribe and Yue,
2006; Kamin and Von Kleist, 1999). The importance of contagion from global events is accentuated
by González-Rozada and Yeyati (2008), who find that the 1998 Russia crisis had a cross-country
effect on credit spreads. Albeit having an effect on country risk premia, idiosyncratic factors have
been found to be of higher importance than global factors (Ciarlone et al., 2009).

In conclusion, the literature suggests that there are significant differences in how developed and
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developing market government bonds are priced. In particular, country-specific macroeconomic
conditions have a strong explanatory power of a developing-market government’s yield spread. In
particular, variables that approximate a country’s liquidity and solvency (international reserves,
current account balance, total debt service and, to some extent, fiscal balance), socioeconomic
stability (political risk and inflation) and institutional development (economic freedom and GDP
per capita) can predict the returns on risky bonds. These are likewise all linked to credit ratings.
Additionally, emerging markets tend to be highly affected by global factors too.

3.1.3 Debtor Government Characteristics

In recent years, asset pricing models that determine returns using common factors have come up
short in certain contexts. For instance, Herskovic et al. (2016) suggest that idiosyncratic volatility
are priced into US equity returns, while Remolona et al. (2008) suggest that unexpected credit
losses from idiosyncratic default risk is priced into corporate bonds. In both cases, the argument
is that when agents cannot adequately diversify holdings, idiosyncratic risk is priced into returns.
This is particularly the case in international government lending, where the absolute number of
names underlying debt securities is limited to the number of countries in the world.

Eaton and Gersovitz (1981) argue that, unlike in corporate lending where default is caused by
negative net worth of an entity, creditors have no recourse when lending to a government except
for embargoing future lending. When a government defaults, it therefore is a decision rather than
inability to repay debts. In fact, the government trades off the benefit of not having to pay back
remaining principal against not being able to issue debt during a potential embargo period imposed
by creditors. Kulatilaka and Marcus (1987) note that the risk of exclusion from international
capital market affects the stock of outstanding debt and that a potential exclusion empirically
result in welfare loss. Consequently, creditors, in part, rely on a government’s reputation or trac
record of repayment in determining default probabilities and yield spreads.

Countries located in SSA have limited to no track record in financial markets and thus an
indeterminable reputation of repayment. Mecagni et al. (2014) provide one of the first studies that
assess the yield spreads in these countries. They find that while these countries pay higher yield
spreads than the average emerging market borrower, when taking into account country-specific
macroeconomic variables, SSAs pay lower spreads than expected. Gueye and Sy (2014) uses a
different approach, but finds similar results. Olabisi and Stein (2015) takes yet another approach
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and finds that SSAs in fact pay a premium on their outstanding bonds. This dispersion of results
is particularly due to scarce availability of data, meaning that data treatment and the addition of
new observations can greatly affect results.

Mecagni et al. (2014) suggest that SSA government’s inexperience within large-scale infrastruc-
ture and social projects should lead to elevated yield spreads due to execution risk. For instance,
Easterly (2002) notes that a particular government project in Kenya received the required funding
five times before it was executed. Conversely, Kleimeier and Megginson (2000), Kleimeier and
Versteeg (2010) and Corielli et al. (2010) suggest that when a well-defined purpose and contract
structure is provided through a project finance special purpose vehicle (SPV), yield spreads are
significantly lower, in particular in developing economies.

In conclusion, the literature indicates that macroeconomic conditions and, to a smaller extent,
security-specific characteristics constitute common factors that can explain a significant part of
the variation in cross-sectional spreads across governments, in particular in emerging markets.
However, the literature also indicates that in certain contexts, idiosyncratic risks are also priced
in. For instance, execution risk or risk relating to expropriation in little developed countries may
explain higher government bond spreads observed in SSA countries.

3.2 Debt Relief as Government Funding

In order to address the ’idiosyncratic risk’ that may be priced into the yield spreads on HIPC
government bonds, it is useful to consider the rationale that led to government debt relief in the
first place. In this section, we go through the logic underlying debt relief, clarify the terminology
and survey the literature on its effects, including the few studies that address government yield
spreads.

3.2.1 Financing Developing Countries

In the era following World War II, the most influential economic growth model was that of Harrod
(1939) and Domar (1946). In essence, the model predicts that the economic growth of a country
is proportional to the physical capital added to the economy. Since a large part of the capital
in countries that participated in World War II was destroyed, the model suggested that rapid
economic growth could be achieved by rebuilding this capital. This accommodated the foundation
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of an organization that could finance this development. This is known as The World Bank today.

Building upon the Harrod-Domar model, Chenery (1967) applied the model to developing
countries. From the national income identity, two ’gaps’ were derived: a ’foreign exchange gap’
and a ’savings gap’. Specifically, consider an open economy without a government. Its output, Y ,
is given by:

Y = C + I + (X −M)

↔ Y − C = I + (X −M) , (1)

where C denotes domestic consumption, I domestic investment, X exports andM imports. Noting
that the left-hand side of eq. (1) constitutes the total savings, S = (Y − C), in the economy, and
re-arranging:

I − S︸ ︷︷ ︸
Savings gap

= M −X︸ ︷︷ ︸ .
Foreign exchange gap

(2)

Chenery (1967) noted the facts that the population in developing countries often had inadequately
high income to save anything as well as an inadequate extent of foreign exchange reserves to pay
foreign suppliers of intermediate goods. Consequently, these countries were unable to accumulate
capital which, according to the Harrod-Domar model, is fundamental to economic growth. One
implication is that lending capital and providing reserves to developing countries can increase
economic growth herein. The model was quickly and comprehensively adopted by the World Bank
as the primary model for analyzing economic growth (Ventura, 1996). As funding commitments
towards the World Bank increased, so did the development aid transmitted to these countries.

The ’two-gap model’ has been extensively scrutinized in the literature. Empirically, on the
savings gap, Easterly (1999a) notes that the perception that development aid produces investments
in a one-for-one ratio and that the investments arising from such aid is proportional to growth in
output are soundly inconsistent with data. Also empirically, on the foreign exchange gap, Werker
et al. (2009) notes that instead of importing capital or intermediate goods (which is the point of
lending reserves to developing countries), most aid goes towards import of consumption goods.
That is, instead of using the reserve ’loans’ to increase output, recipient countries instead shift
consumption from domestic to foreign (i.e. increase imports). Additionally, Werker et al. (2009)
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show that an increase in aid leads to unaccounted capital flight (e.g. government officials that
expropriate the funds). Theoretically, Solow (1994) notice that the assumptions and dynamics
underlying the ’two-gap model’ are inconsistent. For instance, he argues that there is no reason to
believe that four of the gap model’s key variables would be related in the principal equation, since
each of the variables are determined based on four wholly unrelated sources (Ibid.). Today, the
World Bank has changed into using mostly the Solow-Swan growth model for analyzing economic
growth (The World Bank, 2019).

The HIPC program was based on the notion that relieving participating countries of their debt,
in particular that denominated in foreign currency, could reduce the two gaps (Easterly, 1999a).
The World Bank has broadly discarded the two-gap model of Chenery (1967) today, especially
following its lack of explanatory power of recent macroeconomic trends (The World Bank, 2019).
However, the two-gap model explains the original thoughts of the HIPC program, which sought to
provide capital and reverses for economic development in HIPCs.

3.2.2 Fundamentals of Debt Relief

The literature is equivocal in its definition of debt relief. We use the terminology of Corden
(1991) and divide debt restructuring initiatives into two: debt reduction and debt relief. In a debt
reduction, the face value outstanding is reduced, but the present value of expected repayments is
not. For instance, a debt-equity swap technically reduces the face value of debt, but introduces
dividend payments (although such action’s beneficiality to the creditor can be unclear). Such
initiative is likely to leave the present value of expected repayments unchanged. Instead, debt
relief reduces all expected future repayments. Thus, all debt reduction is not debt relief. The
HIPC program is an example of the latter term.

Corden (1991) provides three scenarios under which debt relief affects a government differently.
Suppose a government has USD 100m in face value outstanding that is priced at USD 60m on the
market. That is, the market only estimates the government’s capacity (or willingness) to pay back
to be USD 60m. When the sum of expected debt repayments is less than the total amount of debt
outstanding, the country faces a ’debt overhang’. Assume that the USD 60m is estimated with
high certainty. Then, debt relief of less than USD 40m would have no effect, while debt relief in
excess of USD 40m would decrease expected repayment. Either way, the creditor decreases payoff
through debt relief and therefore would rationally not accommodate such.
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Suppose instead that there exists uncertainty about the government’s actual repayment. As-
sume that the outcome of capacity to pay depends on factors orthogonal to the debt relief decision.
Then, a reduction of the debt outstanding to, say, USD 80m, would only reduce the actual repay-
ment if the capacity to pay turned out to be larger than USD 80m (and assuming that willingness
to pay is equal to capacity to pay). The ceiling of potential payments is reduced, but the actual
outcome is still uncertain. But given that a positive probability of an outcome above USD 80m
exists, a reduction of the ceiling would reduce the expected value of the repayment in the next
period. A reduction of the contractual debt from USD 100m to USD 80m would thus decrease
the value of expected payments to a level below the initial value USD 60m. Measured in expected
value, creditors have incurred an immediate loss, and this example can thus explain the reluc-
tance of creditors to reduce debt obligations even though expected repayments are already low.
Creditors will always hope for the case of a favorable outcome of capacity, and the lower the debt
obligation is the lower is the probability that creditors will fully benefit from a positive outcome,
say a large increase in net exports. Again, creditors would be reluctant to provide debt relief in
such a situation.

The last example might appear as a paradox at first glance. Under certain circumstances, a
reduction in a country’s debt burden can increase the expected value of repayments. Creditors
therefore benefit from debt relief initiatives. Corden (1991) illustrates how a reduction in the
contractual debt from USD 100m to USD 80m can increase expected repayments from USD 60m
to, say, USD 70m. At first glance, it seems as if the net benefit to creditors here would be negative
(giving up USD 20m worth of claim to gain USD 10m in market value of debt). However, it is
expected that the debtor would never be able to repay the obligated amount in full. Indeed, if the
debtor is expected to have a maximum capacity to repay of USD 80m in the first place, the fact
that creditors offer debt relief increases expected payoff without decreasing maximum payoff. In
other words, the solution is Pareto efficient.

Corden (1991) suggests three reasons why debt relief can be Pareto efficient: i) investment
capacity, ii) default-forestalling, and iii) incentives. All three might apply to some extent, and
each may not be individually strong enough to provide a full explanation.

The investment capacity argument prescribes that debt relief initiatives expands the the budget
constraint of a debtor country. Should the debtor country get relief from making debt repayments
in the short run, or is granted new loans to finance its debt obligations, it will immediately have
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more resources available. Such extra resources could be used for profitable investments that will
increase future capacity to pay back loans. Hence, it will be able to pay back more of its interest
and principal obligations later. Under the assumptions that the debtor is also willing to do so, a
net gain may be attributed to creditors from providing debt relief. This argument hinges on several
assumptions, which are all possible, but cannot be taken for granted. Firstly, it is questionable
whether the whole of the increased capacity to pay will actually be used by the debtor country to
meet its debt obligations. However, compared to the situation where it would have paid nothing,
even if a small part of the new capacity is used for debt obligations, creditors might still gain.
Furthermore, it is assumed that the freed up resources is plowed into investments and not used
for consumption. Lastly, it is assumed that the investment does yield a high rate of return, or at
least is profitable.

The intuition of the default forestalling argument is that a default involves certain real costs
being imposed on the debtor country, in order to prevent repetition of such an event in the future.
These costs can be in the form of loss of trade credit, losses from trade restrictions imposed upon
a defaulting country, or a loss of reputation which may affect both ability to and the price of
borrowing and trading in the future. By offering debt relief, such costs are avoided and some of
the benefits could go to the creditors. In essence, granting debt relief in such situations is an
alternative way of allowing for default without incurring the penalties, hoping that creditors’ can
reap some benefits compared to a regular default in which they with certainty recover nothing.
Hence, this is a potential Pareto efficient solution.

The incentives argument goes as follows. A country with a ’debt overhang’ situation, due to low
future capacity to pay, will realize that a large part, if not all of any potential gains to their future
capacity would go to foreign creditors and not the country itself. Hence, the effect are similar to a
tax rate of 100 pct (or close to it) on any additional income. The country looses any incentive to
make contemporary sacrifices, such as lowering their consumption level, for the sake of increasing
its future capacity to pay. The country will thus most likely forego any profitable investments
or avoid going through the political problems of structural adjustments designed to raise future
output. If creditors reduces the debt obligation they are increasing the marginal gains from higher
capacity to pay for the debtor country, and thereby increasing the debtor country’s incentive
to make current sacrifices. If this increased incentive causes the debtor country to undertake
profitable investments, future capacity to pay will increase. Hence, by decreasing the contractual
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debt obligation, the market value of the debt will increase because the expected future repayments
increases. Again, this is a Pareto efficient situation. The argument is identical to the one stating
that too high a tax rate will reduce tax revenues through the disincentive effect of high tax rates.
As such, there exists a tax revenue maximizing level of the tax rate. Similarly, there is, in principle,
a degree of relief that will yield maximum gain to the creditors. However, this argument hinges on
the fact that it is only applicable to situations where a country with certainty is said to be facing
a ’debt overhang’ problem. In practice, that can be hard to determine.

It is worth noting that these illustrative examples are beneficial for creditors from a collective
point of view, and that the individual creditor would always have a free-rider incentive. Hence, to
foster any debt relief initiatives, a coordination problem would first have to be solved. To solve
this problem, multilateral organizations have on a large scale facilitated most of the debt relief
provided to governments since the 1990s.

In theory, debt relief can also take place in a market-based form2 without any assistance from
official multilateral organizations. Krugman (1988) analyzes the effectiveness of such market-based
debt relief schemes. The main argument is that there is only a mutual benefit of market-based
debt-reduction schemes if a reduced debt burden strongly increases a country’s expected ability to
service their debt in the future. Krugman provides an illustrative example of how mutual benefit
can be created. Suppose that if no concerted lending is undertaken, a debtor country falls into
default in which creditors will only receive a fraction (1−d) of the nominal value of the outstanding
debt. Furthermore, suppose that if concerted lending is provided - at an amount of L dollars - the
expected loss is decreased from d to d∗. This means that each additional dollar lent as concerted
lending, is lent at an expected loss of d∗. However, such initiative could benefit creditors because it
increases the value of existing debt by (d− d∗) ·D, where D is the initial stock of debt outstanding.
Net benefit will thus be positive if

d · L < (d− d∗) ·D ↔ L

D
<

(d− d∗)
d∗

. (3)

Consider a numerical example where d = 0.5 and d∗ = 0.25. Then it is clear to see that creditors
will benefit as long as L/D < 1. That is, as long as they do not double the current level of
debt outstanding. Krugman concludes that there is no magic in market-based schemes for debt

2Examples of market-based debt-reduction schemes are debt buybacks, securitizations and debt-equity swaps.
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reduction - for it to be mutually beneficial, the same conditions as with uni- or multilateral debt
relief applies. In other words, market-based debt reduction schemes are only mutually beneficial
in situations where unilateral debt relief likewise is.

In conclusion, whether it is done via market-based schemes or via official unilateral channels,
debt relief is of course always immediately beneficial to the debtor, but only in certain situations
also beneficial to creditors. Mutually beneficial debt relief can be achieved when a debt reduction
increases either future capacity or willingness to service debt. A situation where a debtor country
faces a large ’debt overhang’ problem is a circumstance where debt relief is most likely to be mutu-
ally beneficial. However, it is very difficult in practice to determine whether or not a government
face ’debt overhang’. As such, there will always exist uncertainty regarding the proficiency of debt
relief initiatives.

3.2.3 Literature Surrounding Effects of Government Debt Relief

The literature surrounding the effects of these government debt relief programs is limited and only
sporadically cited. Much of the research that has been done takes a macroeconomic or development
perspective. Literature on the matter with a finance or asset pricing perspective is very scarce.
However, to provide context of our study, and to gain a broader understanding of the effects of
debt relief in general, it is sensible to examine empirical studies with various focuses on debt relief.

A paper by Easterly (2002) examines HIPC countries’ path in becoming deemed as HIPC
countries and thus eligible for the, at the time, newly founded debt relief program. He describes
a paradox in which after two decades (from 1970s to 1990s) of having participated in debt relief
programs and received increasing amounts of concessional financing, this large group of primarily
African countries is being defined as HIPC countries. He describes a situation where both explicit
debt relief and implicit debt relief (i.e. substitution of commercial debt with concessional debt),
has taken place throughout this period of some 20 years, but where the desired outcome has
not been reached. According to Easterly’s analysis, amongst HIPCs, several observations can be
made ex-post this decade of debt relief: i) New borrowing was correlated with debt relief such
that debt ratios actually worsened compared to pre-debt relief levels; ii) Per capita output had a
trend decline suggesting decumulation of productive assets; iii) Oil reserves were depleted more
rapidly; iv) Sales of state enterprises to foreign owners were higher in countries that received debt
relief; and v) Current account deficits and budget deficits were not improved and remained higher
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than those of comparable low-income countries controlling for initial value in 1979. Easterly also
provides some theoretical thoughts on debt relief, specifying that governments with unchanged
discount rates in the long run will respond to debt relief by running up new debts or by running
down assets. On a more detailed level, Easterly postulates three possible explanations as to why
this large group of countries were determined HIPC at the end of two decades of debt relief and
increased concessional financing. Firstly, it appears as if the debtors have a preference for high
debt, which results in new lending simply replacing old canceled debts. In the case of restricted
borrowing, these poor countries, who all have a high discount rate, can simply run down their assets
to increase today’s consumption and achieve a higher debt-to-equity ratio. In Easterly (1999b), he
discusses a fiscal adjustment “illusion” which this argument is the external adjustment equivalent
of. Secondly, there exists adverse incentive effects when debtors are being offered progressively more
favorable terms for debt relief, as they borrow in anticipation of debt forgiveness and postpone
policy reforms to wait for the best deal. This argument is backed by the observations of Burnside
and Dollar (2000), who show that development aid to countries with poor economic policies, does
not materialize in increased growth. Finally, the low creditworthiness of HIPCs has made private
lenders withdraw lending to these countries. As such, a substitution of official concessional lending
for non-concessional private lending and foreign direct investments has taken place. Clearly, official
creditors does not follow the same standards of creditworthiness as private lenders, and when
funding becomes cheaper and more favorable, HIPC countries can enjoy even higher levels of debt.
In conclusion, Easterly argues that the observations made about the financial and economic state
of the HIPC countries, fulfill his theoretical predictions of an unchanged discount rate and the
consequences hereof. Hence, he deems the debt relief initiatives that took place during the 1970s
until 1990s as futile and he impugns the potential effects of the HIPC program.

A paper by Arslanalp and Henry (2005) examines the question whether government debt relief
is efficient. The paper looks at the ex-post stock market reaction of middle-income developing
countries who reached debt relief agreements under the Brady Plan, as well as the ex-post stock
market reaction of U.S. commercial banks with developing country loan exposure. Under the Brady
Plan, approximately USD 202.8bn worth of debt was restructured, resulting in USD 64.7bn worth
of debt relief. They find that in anticipation of the official announcement of its Brady deal, the
average recipient country’s stock market appreciated by 60 pct over a 12-month pre-announcement
period. In dollar terms, this corresponds to an increase of USD 42bn in the market capitalization
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of the average debtor country. One could question if this effect simply were the result of a wealth
transfer from commercial banks in developed nations to the debtor countries. However, the authors
finds that the stock prices of 11 large U.S. commercial banks with extensive loan exposure to these
debtor countries experienced, on average, a 35 pct appreciation in their stock prices. This amounts
to a USD 13.3bn increase in market capitalization. As such, the authors argue, must the net benefit
of the Brady Plan be roughly USD 53.3bn. They further argue that changes in stock prices reflect
both revised expectations about future corporate profits and the discount rate at which these are
capitalized. As such, the stock market response to an announcement of debt relief should comprise
the entire expected future stream of debt relief costs and benefits into a net expected benefit
(deficit) of the program, which again should be reflected in an appreciation (depreciation) of the
market capitalization. Interestingly, the paper also finds that after the debt restructuring interest
rates fell from 17/16 over LIBOR to 13/16 over LIBOR on the discount bonds, while prices of
the debt increased. Consequently, yield-to-maturity (YTM) for the receiving countries fell. The
authors argue that the rise in asset prices indicate that debt relief under the Brady plan were
in fact mutually beneficial because these countries had a ’debt overhang’ problem that genuinely
constrained this group of debtors in making profitable lending and investments. They argue
that debt relief slackened their intertemporal budget constraint, and consequently decreased the
discount rate in the debtor countries. Furthermore, removing the ’debt overhang’ problem restored
the incentive for debtor countries to invest and consequently, expected future growth rates and cash
flows rose. The combination of a lower discount rate and higher future growth rates and cash flows
are the effects that generated the stock market appreciation. In fact, the stock market responses
precisely predicted changes in the net resource transfers, public investment, and GDP growth
for up to five years following the agreements. Furthermore, countries that received Brady deals
in turn committed to IMF- and World-Bank-supported reforms to promote openness and raise
productivity. It is likely that stock prices rose because debt relief signaled future productivity
reforms. Even though their results indicate that debt relief is efficient, the authors acknowledge
that this efficiency hinges on whether or not the debtor country faces a genuine ’debt overhang’
problem. As it is difficult to truly determine if a country suffers from ’debt overhang’, and it is
not obvious that HIPC countries suffered from ’debt overhang’ when they entered the program.
Hence, it is not clear that the results of their paper can be applied the potential impact of debt
relief in these HIPC countries, albeit they provide an interesting case for a situation where debt
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relief initiatives were mutually beneficial.

In an empirical study, Fonchamnyo (2009) examines the effects of the HIPC initiative on dif-
ferent economic and social indicators, using panel data from 60 low-income countries. In essence,
Fonchamnyo wish to assess the incentive effects of the HIPC program, to either confirm the propo-
sitions of Sachs (1985), Krugman (1988), Dooley (1989), and Claessens (1990) who have shown
that there can be positive incentive effects of debt reduction for a country suffering from ’debt over-
hang’, or the proposition of Easterly (2002) who deems debt relief ineffective. The null-hypothesis
of the study is that economic growth and investment should improve following HIPC initiatives.
The results indicate that countries that had participated in the HIPC initiative, and reached com-
pletion point by 2006 (n=22), experienced on average an increase in annual investment to GDP
and annual per capita GDP growth of 13.8 pct and 3.2 pct. Furthermore, Fonchamnyo finds
evidence that health care and education enrollment experienced some improvement in countries
that have reached the completion point of the HIPC. In conclusion, the paper shows that debt
reduction should be coupled with reforms when debt relief for debtor countries characterized by
bad behavior is considered.

A paper by Depetris Chauvin and Kraay (2005) empirically assess to what extent debt relief
initiatives provided to low-income countries between 1989 and 2003, was successful in increasing
public development spending, raise growth, increase investments, and improve the quality of poli-
cies and institutions among recipient countries. In general, their study shows that debt relief has
not been effective in achieving its predetermined objectives. Debt relief seems to have no effect
on the level or composition of public spending. Nor do they find evidence that shows that debt
relief has led to increases in investment rates or improvements in the quality of policy and institu-
tions. Consequently, growth rates seem also unaffected by the debt relief initiatives. The authors
conclude that debt relief is unlikely to have particularly large development impacts.

A study by Joshua C. Hall and Schlosky (2018) questions whether there is a moral hazard
aspect of the HIPC initiative. More specifically, they ask the question whether some debtor
countries purposely delay structural reforms, such that they artificially extend the interim period,
during which they receive small portions of the initially committed debt relief amount without
having carried out any policy changes. Multilateral donors as the principals desire that debtor
countries, as the agents, utilize the interim debt relief funds to develop structural reforms, with
the purpose of making the final debt level (after the total debt relief amount is paid) a sustainable
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outcome. However, the debtor countries might wish to use these aids for other purposes such as
consumption. The authors are inspired by Jeanne and Zettelmeyer (2001) who argues that financial
safety nets create moral hazard, and Ndikumana (2004) who presents evidence which argue that
international foreign aid provides incentives for moral hazard to the recipient countries such that
these countries borrow more with the expectation of being forgiven later. To answer their research
question, Joshua C. Hall and Schlosky apply measures of institutional quality, amount of interim
aid, and macroeconomic variables to identify circumstances under which moral hazard is likely to
exist. Since it is not feasible to directly observe moral hazard, the authors infer the presence of
moral hazard if higher amounts of interim aid in low institutional quality countries are associated
with a longer interim period. The paper fails to find proof of the occurrence of moral hazard.
However, the papers does find that higher corruption and lower rule of law lead to a longer interim
period, while the ability of a country to exit the interim period is tied to its institutional quality.
Hence, a connection between institutional factors and the effectiveness of the HIPC initiative is
established.

As proven in this section, the literature surrounding the consequences of the HIPC and other
debt relief initiatives provides mixed conclusion. It is possible that debt relief can be beneficial
and effective, but certainly not unconditionally.

4 Study Design

With this study, we combine, build upon and attempt to develop the literature on the topic.
Our design contributes in two ways, which are outlined in this section. First, we extend existing
theoretical frameworks to derive specific conditions under which government debt relief introduces
adverse incentives for the recipient government. Secondly, we address the issue of poor data
availability by utilizing corporate finance theory to construct new measures of governments’ cost
of capital. In the final subsection, we explain the econometric implications of our approach.

4.1 Theoretical Framework

Our hypothesis that relieving a government of debt increases its yield spread, admittedly, seems
counterintuitive at first. With our theoretical framework, we attempt to present an intuitive



4.1 Theoretical Framework 25

understanding of how investors price credit risk for government debt in a setting that closely
resembles that of HIPCs. We introduce a free-market equilibrium, suggest how debt relief introduce
moral hazard, and analyze how an optimal incentive structure limits moral hazard given provision
of debt relief. In each scenario, we derive the implied yield spreads. Based on our model, we
formulate two propositions that allow us to investigate our hypothesis.

4.1.1 Free-Market Equilibrium

Introducing our approach, we assume that a government in a poor country and its creditors play
a sequential game repeated for N periods.3 To illustrate its dynamics, the game is outlined in fig.
(4). Period t = 0 consists of two steps. In the first step, a government asks a pool of competitive,
homogeneous and risk-neutral lenders for a set of interest rate quotes on one-period loans3 of size
Dt

3 for each period of the game, t = 0, 1, ..., N , for which the quotes will remain fixed3. We
assume a recovery rate of 0 pct.2 Then, in each period, creditors’ one-year interest rate quote to
the government, it, must satisfy the following equation:

(1 + rf,t) = (1 + it)
(
1− pCredt

)
, (4)

where rf,t is the risk-free rate, and pt denotes creditors’ evaluation of the government’s probability
of default over t to t+ 1. The government’s interest rate can be decomposed into the risk-free rate
and a yield spread, it = rf,t + Y St. Solving for the yield spread:

(1 + rf,t) = (1 + rf,t + Y St)
(
1− pCredt

)
↔ Y St =

(
pCredt

1− pCredt

)
(1 + rf ) . (5)

We take rf,t to be exogenously given. Therefore, determining Y St, the variable of interest in our
study, means determining pCredt . In our literature review, we noted how a government defaulting
primarily is a decision rather than a result of macroeconomic insolvency. We endogenize the
government’s decision to default by considering the government’s utility in case of repayment and
in case of default.

3The facts that we limit our game to i) M periods (compared to infinitely), ii) the debt’s term to maturity
to one-year (compared to, say, 30 years), iii) a fixed interest rate rt applying to all debt levels Dt (compared to,
e.g., varying with the debt level Dt(rt)), iv) quotation of interest rates only at t = 0 (compared to continuous
reassessment by creditors), and v) a recovery rate of 0 pct are all purely for analytical convenience. Given that
E [Yt/Yt−1] > 0 (i.e. on average, the economy grows each year), a generalization would not impact the results.
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In the second step of t = 0 in the game, the government determines the optimal path of debt
and consumption throughout the game. The government is constrained such that the present value
of consumption across all periods must be equal to the present value of the country’s output across
all time periods. Within this setup, the country’s consumption pattern is predictable for both the
government and its creditors and can be written as follows:

C0 = Y0 +D0, (6)

Ct = Yt − (1 + it)Dt−1 +Dt for all 0 < t < N, (7)

CN = YN − (1 + it)DN−1. (8)

That is, the government cannot borrow before t = 0 and cannot rollover debt infinitely. The
government’s problem is given by:

max
Ct

U =
N∑
t=0

1
(1 + ρ)t

U (Ct) s.t.
N∑
t=0

1
(1 + it)t

Ct =
N∑
t=0

1
(1 + it)t

Yt, (9)

where ∂U/∂C > 0, ∂2/∂C2 < 0,and ρ ∈ (0,∞) is a period-invariant discount rate denoting the
population’s time preference of consumption. These properties reflect that a country’s population
has a diminishing marginal utility of consumption in each period and that the population prefer
consumption in a sooner period rather than later. First-order conditions imply optimum at:

U ′ (C0) = (1 + it)
(1 + ρ)U

′ (C1) = . . . = (1 + it)N

(1 + ρ)N
U ′ (CN) . (10)

Inserting eq. (6), (7) and (8) into eq. (10):

U ′ (Y0 +D0) = (1 + it)
(1 + ρ)U

′ (Yt − (1 + r)D0 +D1) = . . . = (1 + it)N

(1 + ρ)N
U ′ (YN − (1 + it)DN−1) . (11)

In each period t, if (1 + it) / (1 + ρ) < 1 (i.e. the country’s citizens are more impatient than
financial markets), then Dt > 0 (i.e. the country borrows rather than saves). The optimal path
of debt D∗0, ..., D∗N is given by the set of D0, ..., DN that satisfies (11). Consequently, by eq. (6),
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(7) and (8), the optimal consumption path is given by C∗0 = Y0 +D∗0, C
∗
1 = Y1 − (1− rt−1)Dt−1 +

D∗1, ..., C
∗
N = YN − (1 + r)DN−1.

In the first step of the next period t = 1, . . . , N , the government can choose whether to repay
outstanding debts or default in full. If the government repays the loan in full (i.e. pays back
(1 + it)Dt), the game remains the same as in t = 0. That is, the government issues/rolls over
the optimal level of one-year debt D∗t . If the government defaults, say in period t = 1, creditors
retaliate and institute an embargo on lending and saving until N . That is, creditors impose the
constraints D1, ..., DN = 0 and i1, ..., rN = 0 in eq. (11), implying that the government neither
can issue debt nor earn interest on potential savings. However, in case of defaulting in t = 1, the
government also need not to repay the debt previously assumed. Therefore, in every period, a
rational government weighs the benefits of defaulting to the costs, trading off getting to keep the
principal against forgoing the opportunity to issue debt and earn interest.

Consider the implied consumption path, if the government defaults in t = 1. Analogously to
eq. (6), (7) and (8), this path is given by:

CDef
0 = Y0 +DDef

0 , (12)

CDef
t = Yt for all 0 < t < N, (13)

CDef
N = YN , (14)

where DDef
0 denotes the principal that the government gets to keep. Since defaulting precludes

debt issuance and interest on savings, a defaulted government’s problem is given by:

max
Ct

U =
N∑
t=0

1
(1 + ρ)t

U
(
CDef
t

)
s.t.

N∑
t=0

Ct = DDef
0 +

N∑
t=0

Yt. (15)

Let CDef
0 , ..., CDef

N represent the the set of C0, ..., CN that the satisfies eq. (15). A rational gov-
ernment only strictly defaults under the following condition:

N∑
t=0

1
(1 + ρ)t

U (C∗t ) <
N∑
t=0

1
(1 + ρ)t

U
(
CDef
t

)
. (16)

For simplicity, assume that a defaulted government consumes DDef
0 in full during period t = 0.
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Then, by re-arranging eq. (16), we obtain:

N∑
t=0

1
(1 + ρ)t

U
(
Yt − (1 + it)D∗t−1 +D∗t

)
< U(Y0 +DDef

0 )+
N∑
t=1

1
(1 + ρ)t

U (Yt) , (17)

where, by eq. (6) and (8), D∗t−1 = 0 and DN = 0. Eq. (17) shows that the government only decides
to default, if the utility of consuming DDef

0 today exceeds the additional utility from intertemporal
optimization with debt and interest on savings in periods t > 0. Denote this condition U∗ < UDef

for short.

Assume that creditors have perfect information on the government’s optimization problem.
That is, creditors know the value of ρ and the convexity of U(Ct). Consider that the government’s
repayment decision is a function of its optimal level of debt in the future (i.e. if the utility from
keeping principal outstanding outweighs the utility from intertemporally optimizing in the future,
the government defaults). However, the optimal debt level is a function of the interest rate quoted
by creditors, which, in turn, is a function of creditors’ evaluation of the government’s probability of
default, both determined in the first step of t = 0. Note the distinction between the government’s
decision to default and creditors’ estimation hereof. By backward induction, creditors will never
extend lending to a ’malevolent’ government, understood as a government that wants to issue a
level of debt higher than optimal, only to later default on this. This is because, by eq. (17):

DDef
0 > D∗0 ⇒

N∑
t=0

1
(1 + ρ)t

U
(
Yt − (1 + r)D∗t−1 +D∗t

)
=

N∑
t=0

1
(1 + ρ)t

U (Yt)⇒ D∗1, ..., D
∗
N = 0,

(18)
meaning that the government has no costs to trade off against the benefit keeping the principal
and thus signals that it intends to default on the debt issue requested. However, if the govern-
ment issues exactly the optimal level of debt then, also by eq. (17), the government’s payoff from
defaulting is lower than continuing to intertemporally optimize. This covers both ’benevolent’ gov-
ernments, which do not want to deviate from the optimal debt consumption path, and ’malevolent’
governments that creditors ’force’ through low interest rates quotes to remain ’benevolent’. That
is, we observe a separating equilibrium, where ’benevolent’ governments pay the risk-free rate, and
governments that insists on malevolence behavior are unable to borrow at all.
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In sum, we have introduced creditors’ pricing problem for government debt as the estimation of
the probability that the government prefers to trade-off foregoing future debt issuance and interest
on savings for keeping the principal borrowed. The government’s evaluation of this trade-off is given
by its intertemporal consumption maximization problem. If creditors have perfect information,
creditors can perfectly distinguish between ’benevolent’ governments, to which creditors quote the
risk-free rate since pCredt = 0, and ’malevolent’ governments, to which they are unwilling to lend
since pCredt = 1. That is, we observe a separating equilibrium, where creditors can distinguish
between each.

4.1.2 Post-Debt Relief Equilibrium in Absence of a Binding Credit Constraint

Proposition 1: In case of a non-binding credit constraint following debt relief, creditors have
imperfect information on the government’s optimization problem, and the yield spread increases

Consider a case where an external actor forces creditors to relieve a government of its debt. For
instance, the Jubilee 2000 movement put pressure on creditors to relieve HIPCs of their debts.
For creditors, the payoff for a forced debt relief in full resembles the payoff for a default in full,
since they lose the principal lent either way. However, while the government’s decision to default is
endogenous in our model, the occurrence of a debt relief initiative is taken as an exogenous shock.
Consequently, neither creditors nor the government, but only an external actor can induce a debt
relief.

Denote creditors’ evaluation of the probability of a forced debt relief qCredt for each period t.
The evaluation is private information. Then, consider again eq. (5). The yield spread rate quoted
Y St by creditors to the government must satisfy:

(1 + rf,t) = (1 + rf,t + Y St)
(
1− pCredt

) (
1− qCredt

)
. (19)

↔ Y St =
(

pCredt

1− pCredt

)(
qCredt

1− qCredt

)
(1 + rf ) (20)

That is, the quoted interest rate must be adequately high to cover both expected losses from the
government’s decision to default, and from an exogenous debt relief shock.

In our game, reconsider the government’s intertemporal consumption optimization problem in
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stage two of t = 0. If an HIPC government has obtained debt relief once, it may expect to do so
again. Let qGovtt denote the government’s estimation of the probability of debt relief in each period
t. The HIPC’s estimate of qGovtt is private information. In each period, the government expects the
amount of debt and interest due for repayment to decrease by qGovtt (1 + rt−1)Dt−1. Consequently,
the government’s consumption path is given by:

C0 = Y0 +D0 (21)

Ct = Yt − (1 + r)
(
1− qGovtt

)
Dt−1 +Dt for all 0 < t < N, (22)

CN = YN − (1 + r)
(
1− qGovtN

)
DN−1. (23)

Then, the government’s problem is given by:

max
Ct

U =
N∑
t=0

1
(1 + ρ)t

U (Ct) s.t.
N∑
t=0

1
(1 + it)t

Ct =
N∑
t=0

1
(1 + i)t

(Yt + qtDt−1). (24)

First-order conditions and eq. (21), (22) and (23) imply optimum at:

U ′ (Y0 +D0) = (1 + it)
(1 + ρ)U

′
(
Yt − (1 + r)

(
1− qGovtt

)
Dt−1 +Dt

)
=

. . . = (1 + it)N

(1 + ρ)N
U ′
(
YN − (1 + r)

(
1− qGovtN

)
DN−1

)
. (25)

Let the optimal path of debt D∗,DR0 , ..., D∗,DRN be given by the set of D0, ..., DN that satisfies
(25). To intertemporally optimize consumption, the government will initially issue more debt to
reallocate part of the expected debt relief to sooner from later periods. That is, in each period,
the optimal debt level in case of expectations of debt relief can be decomposed into two parts:

D∗,DRt =
(
D∗,DRt −D∗t

)
+D∗0 = ∆DDR

t +D∗t , (26)

where (D∗,DRt − D∗t ) = ∆DDR
t represents the additional debt issued by the government to shift

consumption and optimize utility from expected debt relief. By eq. (24), ∆DDR
t is a function of

the government’s estimate of the expected debt relief in all periods, such that:
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N−1∑
t=0

1
(1 + it)t

∆DDR
t = 1

(1 + it)t
N∑
t=1

qGovtt Dt−1. (27)

That is, additional debt issued due to expectations of debt relief in the future is a function of the
government’s estimation of the probability of debt relief, ∆DDR

t (qGovtt ), and ∂∆DDR
t /∂qGovtt > 0.

We proceed to examine the government’s decision to default in the first step of period t = 1.
Consider the implied consumption path, if the government defaults. Analogously to eq. (21), (22)
and (23), this path is given by:

CDef,DR
0 = Y0 +DDef,DR

0 , (28)

CDef,DR
t = Yt for all 0 < t < N, (29)

CDef,DR
N = YN . (30)

where DDef,DR
0 denotes the principal that the government gets to keep and is assumed to be

consumed in full during t = 0. Compared to DDef
0 in the previous section, by eq. (18) and (26):

DDef
0 = D∗0 < DDef,DR

0 = D∗0 + ∆DDR
t . (31)

That is, because expectations of debt relief in a future period increase the optimal level of debt
issued in t = 0, a defaulted government gets to keep a higher nominal principal. Consequently,
the government’s default condition becomes:

N∑
t=0

1
(1 + ρ)t

U
(
Yt − (1 + it) (1− qGovtt )

(
∆DDR

t−1

(
qGovtt

)
+D∗t−1

)
+ ∆DDR

t

(
qGovtt

)
+D∗t

)

<U(Y0 + ∆DDR
t +D∗0)+

N∑
t=1

1
(1 + ρ)t

U (Yt) . (32)

Consider now creditors’ pricing problem. In section 4.1.1, creditors were able to distinguish between
’benevolent’ and ’malevolent’ governments based on the amount of debt that they requested: D∗t
for the former, and Dt > D∗t for the latter. Consequently, a separating equilibrium was observed,
where benevolent governments paid the risk-free rate and no lending was extended to malevolent
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governments. In presence of debt relief, creditors can no longer distinguish between the two types
of governments, since different governments may have different qGovtt estimations. Consequently,
’malevolent’ governments have a credible reason for issuing more debt than D∗0 and therefore an
incentive to no longer act benevolently (i.e. they do not have to mimic ’benevolent’ governments).
As a result, we observe a pooling equilibrium.

Specifically, creditors estimate pCredt by estimating the probability that the default condition
in eq. (32) holds on average:

pCredt = Prob

[
N∑
t=0

1
(1 + ρ)t

U
(
Yt − (1 + it) (1− qGovtt ) <

(
∆DDR

t−1

(
qGovtt

)
+D∗t−1

)
+ ∆DDR

t

(
qGovtt

)
+D∗t

)]
(33)

Necessarily, creditors also estimate qCredt . Since both pCredt > 0 and qCredt > 0,then, by eq. (20),
Y St > 0. We thus observe a yield spread higher than zero for all government types.

4.1.3 Post-Debt Relief Equilibrium in Presence of a Binding Credit Constraint

Proposition 2: In case of a binding credit constraint following debt relief, creditors still have
imperfect information, but the constraint does not allow for moral hazard, and yield spreads only

increase from risk of an exogenous debt relief shock

Assume that instead of retaining free access to debt markets post-debt relief, relieved governments
agree to keep their debt levels sustainable in exchange for the relief. To simulate this scenario in
our model, we impose a credit ceiling Dt on the government’s optimization problem from section
4.1.2. We set this ceiling Dt = D∗t from section 4.1.1.

Eq. (21), (22) and (23) outlines the government’s consumption path. Given that qGovtt > 0 for
any t > 0, the government’s intertemporal budget constraint increases. However, the government’s
ability to intertemporally allocate consumption is now constrained by the credit ceiling imposed
post-debt relief, Dt ≤ Dt = D∗t . Re-writing eq. (24) to include the credit ceiling:
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max
Ct

U =
N∑
t=0

1
(1 + ρ)t

U (Ct) (34)

s.t.
N∑
t=0

1
(1 + rt)t

Ct =
N∑
t=0

1
(1 + rt)t

(Yt + qtDt−1)

s.t.Dt ≤ Dt for all t.

Let D∗,DR0 , ..., D∗,DRN represent the set of D0, ..., DN that solves (34). From the two constraints, it
is clear that both benevolent and malevolent governments are constrained. Due to expectations
of debt relief, the government wishes to shift the additional consumption achievable in the future,
qGovtt Dt−1, to a sooner period. That is, D∗,DR0 > D∗t . However, since the government is constrained
to D0 = D∗0, it is unable to achieve D∗,DR0 .

Consider now the effect from these on the government’s default condition in t = 1. If the
government defaults, inherently it is unable to obtain debt relief (there is no debt to relieve). For
simplicity, assume again that the government can only default on debt issued in t = 0. Then,
expectations of debt relief do not alter a defaulted government’s consumption path, which thus
remains given by eq. (6), (7) and (8). Consider now the government’s default condition by inserting
eq. (22) and (27) into eq. (16):

N−1∑
t=1

1
(1 + ρ)t

U
(
Yt − (1 + r) (1− qGovtt )D∗t−1 +D∗t

)

<U(Y0 +DDef
0 )+

N∑
t=1

1
(1 + ρ)t

U (Yt) . (35)

In each period t > 0, since qGovtt > 0, the government expects debt repayments to decrease, which
cause expected utility from intertemporal optimization in the future to increase. Consequently,
the first part of the inequality increases, while the last part decreases. That is, because debt
relief allows a government to achieve a higher consumption level, repaying the part of the debt
not relieved to retain the possibility of future debt relief decrease the government’s incentive to
default. By backward induction, sinceD∗,DR0 > D∗t , but the government is constrained byD0 = D∗0,
the government will always issue D∗t and ’hope’ for the largest probability of debt relief qGovtt as
possible. This is due to the part that the government cannot issue more debt.
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The probability of debt relief, as evaluated by the government qGovtt , decrease the probability
of a loss for creditors, pCredt , since defaulting would imply forgoing the opportunity for debt relief,
and by eq. (5), the yield spread decreases. However, the probability of debt relief, as evaluated
by creditors qCredt , also directly increase the probability of default, pCredt , and by eq. (5), the yield
spread increases. Which effect is dominating is unclear, and we are not in a position to state the
net effect.

In sum, we observe a pooling equilibrium, since governments’ evaluation of the probability of
debt relief, qGovtt , is private, and creditors therefore have to estimate qCredt . However, since the
government faces a binding credit constraint, Dt = D∗t , in every period, countries are unable to
behave malevolently (i.e. a binding credit constraint removes the moral hazard).

In conclusion, we have shown how creditors quote yield spreads to two types of governments,
inferred by their optimal level of debt in a free-market equilibrium. When introducing an ex-
ogenously determined debt relief event, the free-market outcome changes. In expectation of debt
relief, both types of governments have incentives to issue more debt, thereby maximizing utility
from shifting the incremental increases in consumption, which debt relief would induce, from a
future to a sooner period. Creditors can no longer distinguish between ’benevolent’ and ’malev-
olent’ governments because each of their evaluations of the probability of debt relief are private.
The result is a pooling equilibrium, where both types of governments are quoted the same yield
spread, which in turn is larger than zero. In other words, the introduction of a possible debt relief
event causes yield spreads to increase because it facilitates a moral hazard behavior. Finally, we
show how introducing a binding credit constraint restore the free-market equilibrium, even tough
it remains a pooling equilibrium.

This proposed framework has testable implications. HIPCs have a history of having received
debt relief. Thus, it is likely that governments in these nations expect debt relief as a funding
measure to be available to them in the future. The same, to a lesser degree, applies to compara-
ble emerging market economies. Hence, by comparing yield spreads between these two types of
countries, we can observe the creditors price the existence of the moral hazard-inducing incentive
structures in for HIPCs. An empirically feasible method to do so is to compare yield spreads,
over an as long as possible time horizon4 ex-post the HIPC program, between HIPCs, which we
postulate have qGovtt >0, with that of countries similar in nature but has no premise to expect debt

4To optimize statistical precision.
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relief in the same extent as HIPCs. In such a comparison, the direct effect on yield spreads of
having received debt relief in the past, and thus expecting to be able to do so again with a prob-
ability larger than zero, would be observed. In other words, we can estimate how yield spreads
differ between countries where a moral hazard incentive structure exists from countries that do
not. This allows us to obtain empirical evidence either for or against our proposed null-hypothesis.

4.2 Data Description

To test our hypothesis, we construct a panel of yearly macroeconomic and financial data for the
applicable countries in the period 1993-2018. We are constrained to annual data, since this is the
reporting frequency of macroeconomic indicators in our sampled countries. We are constrained
to this 25-year period, since no prior financial data are available on any aggregator accessible
to us (Bloomberg, Cbonds and Datastream). This section outlines and discusses caveats of our
data retrieval methodology, starting with yield spreads, Y St, and progressing to our independent
variables.

4.2.1 Retrieval and Homogenization of Yield Data

Our data retrieval approach is based on the Emerging Market Bond Index Global (EMBIG) of J.P.
Morgan (2010). The EMBIG computes an annual weighted-average YTM specific for each country
with: i) gross national income per capita below USD 18,769, and ii) credit ratings lower than
A-/A3. The indices take into account USD-denominated government bonds: i) that are issued on
commercial terms, ii) with a maturity greater than 30 months, and iii) with face value outstanding
higher than USD 500m. We collect these annual average yield spreads for 46 emerging market
economies (consult table (2) for a complete list of these countries) from the World Bank’s Global
Economic Monitor database. The data set runs from 1993 through 2018.

Many poor countries still rely on long-term concessional loans or short-term treasury bills.
Even if issuing long-term debt is feasible, such countries are only rarely able to place issues of
this size to international investors. Consequently, only three out of 36 HIPCs are included in the
EMBIG index. In general, aggregated data on yield spreads in HIPCs from a reliable third-party
provider (e.g. J.P. Morgan, Morgan Stanley Capital International, etc.) are not readily available.
Consequently, we have to construct average annual yield spreads ourselves using raw data on each
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of the 36 HIPCs’ complete history of bond issuances in commercial capital markets.

We use the methodology underpinning the EMBIG indices to construct the yield indices for each
HIPC country. We disregard ’only’ the requirements for size and USD denomination. Specifically,
we originate, catalog and retrieve YTM data on all HIPCs’ historical issuances of government and
treasury bonds and marketable loans available through the “Government Capital Structure” views
on accessible aggregators (e.g. Bloomberg, Cbonds and Datastream). We supplement with any
auction results, prospectuses and trading databases available from each country’s central bank
and local exchanges. For each country, we cross-check and adjust for duplicates based on ISINs
and, if applicable, tranche identifiers. This provides us with 3,498 fixed income securities issued
by 20 HIPCs. Fig. (5) and (6) splits our security sample per currency denomination and term-to-
maturity, and thus illustrates the level of 0heterogeneity of the sampled data across HIPCs.

To enable comparability of YTMs on these securities with that of the EMBIG indices, we need
to harmonize this raw data such that it matches the requirements of the methodology applied in
the EMBIG. We do so based on four dimensions: i) frequency of quotes (incl. liquidity), ii) bond
structuring, iii) term-to-maturity, and iv) currency denomination.

Frequency of quotes: Most of HIPCs’ local-currency bonds (92.5 pct) are not exchange-
traded, but rather in an over-the-counter (OTC) manner. In addition, governments do not appoint
market makers (e.g. primary dealers) and require limited to no obligation to report trades to a
central authority (e.g. the US’ TRACE). This institutional setup results in lack of continuous YTM
quotations as well as secondary-market trade recaps. Two problems for our data set arise from this:
i) Practically, we are only able to infer YTMs from the primary market issue price (retrieved from
central bank auction documentation or book building/syndication results) for a large part of our
sample; and ii) Theoretically, we are unable to account for liquidity premia across all bonds. Where
available, however, end-of-day trading volume data suggests that local-currency bonds indeed are
traded regularly. Therefore, we retrieve end-of-day YTM data for exchange-traded securities, and
we use YTMs implied by the primary market issue price for OTC instruments. Additionally, we
do not account for any potential liquidity premia, although we address this in our analysis section.

Bond structuring: While most of the 3,498 HIPC securities are bullet bonds with fixed
coupons paid annually, 188 (5.4 pct) are structured with a different coupon frequency or type,
subordination and/or repayment schedule. For all these, we follow the EMBIG’s homogenization
methodology. We neither distinct between fixed-, variable- and zero-coupon bonds nor between
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bonds with coupons not paid annually. This is because dirty price-based YTM quotes5 already take
these heterogeneities into account, assuming absence of arbitrage. We also do not distinct between
seniority of the bonds, since the ’weighted average YTM’ that we ultimately will compute aggre-
gates all commercial creditors’ claims on a country. Hence, the measure takes into account yield
spreads between senior and subordinated bonds in the aggregation. Finally, for sinkable/callable
bonds or other instruments that carry prepayment risk, we retrieve YTM quotes that account
for embedded options. We either use market expectations (for continuously traded instruments)
or manually correct the quoted yield based on prospectus guidelines (for securities with primary
market data only).

Term-to-maturity: The term structure of interest rates tends to be upwards-sloping, meaning
that securities with shorter term-to-maturity carry lower YTMs. Most HIPCs are only able to issue
bonds with 3-7 years of maturity, whereas more mature economies can issue, e.g., 30-year bonds.
We correct for this heterogeneity by calculating a ’weighted-average term-to-maturity’ (WATTM)
measure for each country. We will utilize this measure to correctly adjust for maturity through
the risk-free rate applied, when ultimately calculating yield spreads.

Currency denomination: Finally, local-currency bonds (93 pct of our sample) are not di-
rectly comparable due to foreign exchange risks. A US investor with future consumption denomi-
nated in USD do not enjoy the local currency-denominated return, but the net USD-denominated
return. This renders YTM quotes across different currencies incomparable. Consequently, the EM-
BIG excludes these securities. However, since most HIPCs only have local currency-denominated
debt outstanding throughout our sample period, we attempt to adjust for foreign exchange risk to
broaden our sample. Our adjustment approach is outlined in a subsequent section.

After manually completing the harmonization of the raw data across all four dimensions and
for all 20 sampled countries, we are able to calculate five different yield spread indices. The reason
for including five different types of yield spreads for each country (where available) is to ensure
robustness of our estimated results. Specifically, based on our discussion of quote frequency, we
construct two types of yields: i) YTM (which is continuously traded), and ii) yield-upon-issue
(YUI). YUI is the YTM implied by the issue price. By including YUI, we increase the number
of bonds included with a factor of five. Also, based on our discussion of currency denomination,
we use three different types of adjustments: i) none (for debt already issued in USD), ii) using a

5Prices that that include accrued interest based on the coupon rate.
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tradable forward, and iii) using a synthetic forward. By including a synthetic forward for currency
adjustment, we increase the number of bonds included by 55 pct for YUIs, since many HIPCs do
not have tradable forwards on their currencies. Combining these two dimensions, we arrive at: i)
YTMs for USD instruments only, ii) YTMs corrected with an actual forward, iii) YTMs corrected
with a synthetic forward; iv) YUIs corrected with an actual forward; v) YUIs corrected with a
synthetic forward. For comparison of these types, please consult fig. (3).

4.2.2 Yield Spread Computation and Index Composition

For each year, we employ the method of J.P. Morgan (2010). We construct an annual weighted-
average cost of debt for each HIPC country based on the average of daily outstanding face values
of each instrument in USD terms. We then subtract from this ’cost’ the USD risk-free rate,
matching the calculated WATTM for each country, and obtain each country’s yield spread. The
weighted-average yield spread for country c in year t is given by:

Y Straded, ct =
N∑
i=1

 FV ODAvg, i

N∑
j=1

FV ODAvg, j

· (Y TMDAvg, i − rfUSD,WATTM)

 , (36)

where FV ODAvg, i denotes the annual geometric average of security i’s face value outstanding in
USD on an end-of-day basis, Y TMDAvg, i the annual geometric average of security i’s mid USD-
equivalent YTM on an end-of-day basis, rfUSD,WATTM the annual geometric average of the generic
US government bond yield that matches the WATTM of country c on an end-of-day basis6, and
N the number of securities that country c has (had) outstanding during the year. If country c
issues/retires securities or alter FV Oi for an embedded-option security i during the year, these are
included/excluded/adjusted from the placing/redemption/interest accrual date.

Similarly, country c’s weighted-average cost of debt in year t, including both exchange- and
OTC-traded debt, is calculated as:

Y SOTC, ct =
N∑
i=1

 FV Ii
N∑
j=1

FV Ii

· (Y UIimplied, i − rfUSD,WATTM)

 , (37)

6Suppose that in year t, country c’s WATTM is roughly 10 years, we subtract the annual geometric average in
year t of the 10-year US government bond yield.
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where FV Ii denotes the face value issued of security i, Y UIimplied, i the YTM implied in the
primary market (i.e. upon issue) of security i, and rfUSD,WATTM the annual geometric average of
the generic US government bond yield that matches the WATTM of country c at end-of-day on
the issuing day of security i.

Each country’s WATTM is calculated analogously to eq. (36) and (37) for each HIPC each
year. The WATTM for country c at time t for debt type x (either YTM or YUI) is calculated as:

WATTMx ct =
N∑
i=1

 FVi
N∑
j=1

FVj

· (TTMi, EoY )

 , (38)

where TTMi, EoY is the term-to-maturity end-of-year for security i, FVi is the average face value
outstanding for security i, and N is the number of securities that country c has (had) outstanding
during the year. We split on term-to-maturity for exchange-traded debt securities, where we use
daily averages for term-to-maturity weighted by FV ODAvg, i, and term-to-maturity for all debt
(i.e. both exchange- and OTC-traded), where we use the term-to-maturity on the issue date for
security i weighted by FV Ii.

4.2.3 Foreign Exchange Risk Adjustment

To arrive at the USD-equivalent YTMs used as inputs in eq. (36) and (37), we need to adjust
YTMs obtained in local currency. In other words, with our foreign exchange rate adjustments
we aim to achieve a homogenization of USD- and non-USD-denominated yields, thereby making
the two comparable. These two are de facto initially incomparable. For instance, consider a US-
investor at time t that can invest in a one-year USD-denominated risk-free government bond with
a nominal interest rate of iUSD, t and a face value of USD 1 for a gross return of 1 + iUSD, t in
period t + 1. Alternatively, the investor can exchange USD to, say, Tanzanian shillings (TZS) at
a rate of SUSDTZS, t, invest in a similar Tanzanian government bond and convert the proceeds of
1 + iTZS, t into USD at a rate of 1

SUSDT ZS, t+1
. Covered interest rate parity suggests that in absence

of arbitrage and credit risk, the two strategies should provide the same ex-ante yield:
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(1 + iUSD, t) = SUSDTZS, t︸ ︷︷ ︸
Convert to foreign

· (1 + iTZS, t)︸ ︷︷ ︸
Local nominal return

· E

 1
SUSDTZS, t+1︸ ︷︷ ︸

 .
Convert back to local

(39)

If the nominal yield of the Tanzanian government bond is higher than the US equivalent, the TZS
is expected to depreciate against the USD between the two periods.

To adjust for different currency denominations of the bonds in our sample, we classify each
instrument according to whether it is: A) denominated in USD; B) denominated in a local cur-
rency with a tradable forward (including non-deliverable forwards) or a consistent peg to a major
currency; or C) denominated in a currency with no publicly available data on the hedging costs of
this foreign exchange risk. Since we take into account capital controls and concessionality in our
exclusion process, we take yields for ’A’ instruments as directly comparable.

To compare ’A’ and ’B’ yields, we assume that eq. (39) holds and use forward quotes from
Bloomberg to compute the latter term (i.e. ex-ante expected currency depreciation). For currencies
with pegs, but no outright forwards, we use the pegged currency’s forward points corrected for the
exchange ratio. For instance, 1 EUR = 6.55957 African francs, so EUR forward points are scaled
by 6.55957 to obtain franc forward points. The comparable USD yield of ’B’ instruments is the
net annualized return of investing in the foreign bond and entering into a one-year forward to sell
local currency and receive USD.

To compare ’A’ and ’C’ yields, we assume a single real interest rate across all countries to
reverse-engineer a yield net of currency depreciation. Consider again the US investor’s investment
decision. If the expected inflation in the US in period t + 1 is πUSD, t+1, the present value of
the USD bond’s proceeds in real terms is (1 + iUSD, t) / (1 + πUSD, t+1) = (1 + rUSD, t+1), where
rUSD, t+1 is the real USD interest rate. Equivalently, for a Tanzanian investor investing at time in
t in a one-year, TZS-denominated government bond, the present value of the proceeds in real TZS
terms are (1 + iTZS, t) / (1 + πTZS, t+1) = (1 + rTZS, t+1). Re-arranging and inserting into eq. (39):

(1 + rUSD, t) (1 + πUSD, t+1) = SUSDTZS, t · (1 + rTZS, t) (1 + πTZS, t+1) · E
[

1
SUSDTZS, t+1

]

↔ (1 + rTZS, t) (1 + πTZS, t+1)
(1 + rUSD, t) (1 + πUSD, t+1) = E

[
SUSDTZS, t+1

SUSDTZS, t

]
. (40)

Imposing approximately equal real interest rates in the US and Tanzania:
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(1 + rUSD, t) ' (1 + rTZS, t)↔
(1 + rTZS, t)
(1 + rUSD, t)

' 1. (41)

Inserting eq. (41) into eq. (40) and re-arranging:

E

[
SUSDTZS, t+1

SUSDTZS, t

]
= (1 + πTZS, t+1)

(1 + πUSD, t+1) , (42)

meaning that if inflation is higher in Tanzania than in the US, the US investor should expect the
TZS to depreciate against the USD.

In absence of tradable forwards to hedge foreign exchange risk of securities denominated in
local currencies, we use inflation forecasts from IMF’s World Economic Outlook publications to
compute the right-hand side of eq. (42). We treat this as the estimated market price of a one-
year forward to sell local currency and receive USD (i.e. the same hedging strategy employed for
’B’ instruments). The comparable USD yield of ’C’ instruments is the net annualized return of
investing in the foreign bond and entering into the synthetic one-year forward to sell local currency
and receive USD.

Theoretically, our adjustment approach should completely homogenize YTM quotes to a USD-
equivalent, such that these yields only reflect a credit risk component.

In conclusion, we make the five different measures of yield spreads that we have computed
for HIPC countries comparable to that of the World Bank’s time series of J.P. Morgan’s EMBIG
countries. We account for differences in frequency of quotes and security-level structuring, duration
and currency denomination (cf. fig. (3)). Consequently, the only practical differences between
the HIPC and EMBIG yield spread panel sets are the facts that HIPCs’ debt issues are smaller in
nominal size and often denominated in non-USD currencies. This potentially includes a liquidity
premium, although we are unable to quantify this due to lack of publicly available data. Finally,
the issuers’ creditworthiness also may differ, which we also will discuss in our analysis.

4.2.4 Control variables

To measure a ceteris paribus effect of having participated in the HIPC program, we need to control
for as many as possible yield-affecting variables, whilst still maintaining a parsimonious model. We
have chosen a set of control variables for our baseline model estimations based on our literature
review regarding the estimation of government bond spreads. Additionally, data availability has



42 4.2 Data Description

posed as a natural limiter of certain variables. For instance, literature substantiates that, e.g.,
liquidity is a priced common risk factor and thus is yield-affecting. However, data on liquidity
in HIPCs are so scarcely available that by including it as a variable, we would severely limit the
number of applicable observations in our data set. Furthermore, some variables for which we
have ample data (e.g. geographic locations such as an SSA dummy) are simply not sufficiently
well-established in the literature for them to be common practice to include.

We divide the variables that we do include into three sub-categories: i) liquidity and solvency
factors, ii) socioeconomic stability, and iii) development and institutional indicators. This list of
variables is not exhaustive, but we believe that by including eight control variables from three
different categories, we have basis for making a ceteris paribus inference on the HIPC dummy
variable, whilst keeping our baseline model somewhat straightforward. We have included the
following variables and grouped them into the three classifications:

Solvency and liquidity: Variables in this category has explanatory power of a government’s
ability to meet its debt obligations and are thus influential on default probability and thereby
yield spreads. We think of liquidity as the liquidity of a government’s assets, which indicates
its ability to full-fill any short-term debt obligations. Solvency is thought of as a government’s
ability to continuously have liquidity, and is more an indicator of its capacity to service its debt
in the long run. The following variables are included in the data set: i) Total foreign reserves as
a percentage of total external debt, which conveys a government’s current capacity to service its
debt obligations and absorb any negative shocks. It is expected to be negatively affecting yield
spreads, as a high level of reserves should indicate a strong state of liquidity and thus a lower
default probability. The variable is potentially more important for yields on USD-denominated
debt than for yields denominated in local currency, as foreign reserves are not used in the same
way to service local-currency debt. Still, it should have some effect on local-currency yields as
well, as foreign reserves could always be used to back the printing of local currency which again
could be used to service debt. The variable is sourced from the World Bank’s World Development
Indicators (WDI) database; ii) Current account balance as a percentage of GDP reveals to what
extent a government is able to accumulate foreign reserves. If a country has a positive current
account balance, it receives more foreign reserves through exports, income from abroad and current
transfers, than it pays for imports, to foreign owners of domestic businesses, and other transfers.
A positive current account balance, ceteris paribus, decreases solvency risk, and we thus expect
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it to be negatively affecting yield spreads. The variable is sourced from the World Bank’s WDI
database; iii) Debt service as a percentage of exports indicates the relative size of a government’s
debt payments (principal+interest) to its main income source of foreign reserves. When a larger
part of a country’s income is reserved for debt servicing, liquidity and solvency risk increases. It is
therefore expected that a high debt service to export ratio increases the yield spread. The variable
is sourced from the World Bank’s WDI database; and iv) Annual fiscal balance relative to GDP,
measured as government revenues minus government expenditures. A sounder fiscal budget should
be a sign of financial health of a government, and thus decrease solvency risk. We therefor expect
fiscal balance to be inversely linked to yield spreads. The variable is aggregated with data from
the World Bank’s WDI database.

Socioeconomic stability: Variables in this category conveys the stability of a government’s
macroeconomic environment. A more stable environment is preferable to investors as uncertainty
is reduced. For risk averse investors, more uncertainty transcribes to a higher risk and thus a higher
required yield spread. We have included the following two variables in this category: i) A measure
for political stability and absence of violence and terrorism, which captures the expected probability
of political instability and/or politically-motivated violence and terrorism. Each country receives
an annual score in units ranging from -2.5 to 2.5 (standard normal distribution), where a higher
score indicates a more stable political environment. We expect political stability to be preferred,
by investors, to instability, and thus will the score negatively affect a government’s yield spread.
The variable is sourced from the World Bank’s Worldwide Governance Indicators database. To
remove any general time trends and thereby making the data stationary, we employ each country’s
annual percentile of the worlds countries (i.e. how its score ranks); and ii) Average annual inflation
as measured by changes in the consumer price index. Periods of higher rates of inflation is typically
also periods of macroeconomic turmoil, with a high level of uncertainty. Thus we expect inflation
to be positively linked to yield spreads, such that high inflation will ceteris paribus lead to a higher
yield spread. The variable is sourced from IMF’s World Outlook database.

Development and institutional factors: Variables in this category describes the general
level of development of institutions in a government. Ceteris paribus, it is less risky for investors
to invest in countries with well established institutions as these has lower risk of expropriation,
unexpected capital controls, government imposed suspension of trade, etc. The variables we have
included are: i) A variable indicating the level of economic freedom in a country. Each country
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receives an annual score of 0 to 100 with 100 being the most free. The score is based on 12
factors categorized into four broad subcategories: a) rule of law, b) government size, c) regulatory
efficiency, and d) open markets. A higher level of economic freedom are expected to lead to lower
yield spreads. The variable is sourced from the database of the Heritage Foundation. For each
sample year we rank the annual score of all the countries in our sample, such that the most free
country has rank one, the second most free has rank two, and so forth. We then divide these ranks
into four quartiles each with 25 pct of the ranks. The first quartile thus includes the top 25 pct
most free economies in a given year, the second quartile includes the next 25 pct of the ranks and
so forth. We believe that it does not matter so much for investors whether a country is ranked
say the 15th or the 20th most free country, but it is indeed important if a country ranks among
free countries or not free countries (i.e. if it is in the first quartile or the fourth quartile); and ii)
PPP-adjusted GDP per capita measured in thousands of USD. While this variable per se might
not have a direct effect on yield spreads, it is a good proxy for the general level of development
and thereby institutional quality in a country. We thus believe that, ceteris paribus, countries with
a high level of PPP-adjusted GDP per capita will also have strong institutions which investors
“reward” with a lower yield spread. The variable is sourced from the World Bank’s WDI database.

4.3 Empirical Specification

Based on our panel data set, we aim to estimate the effect of participation in the HIPC program
on the yield spread, controlling for other spread-affecting variables. We introduce and discuss four
econometric methods’ applicability: Pooling Ordinary Least Squares (POLS), First Difference
(FD), Fixed Effects (FE), and Random Effects (RE). We proceed to specify a model based on
theory and model specification tests. We conclude by testing for and discussing how to treat
heteroskedasticity and serial correlation. Wooldridge (2010) and Wooldridge (2015) constitutes
our primary theoretical literature.

4.3.1 Panel Data

A panel data set is a collection of variables measured in two dimensions: across time series t =
1, 2, ..., T (e.g. one country over time); and across cross sectional units i = 1, 2, ..., N (e.g. several
countries in one year). Combining the two allows us to study the development in various countries’
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yield spreads and spread-affecting variables over time.

Econometrically, Hsiao (2007) notes that panel data increases accuracy of model parameter
inference due to more degrees of freedom and greater sample variability. Additionally, panel
data allows for richer data analysis, since omitted variables can be controlled for and dynamic
relationships can be mapped. These advantages are particularly relevant in our case, since we are
constrained by HIPC data availability, both in the number of countries and years.

Panel data requires estimation methods that are slightly more complicated than standard OLS
regression used for cross-sectional data. This can be attributed to three aspects: i) It is no longer
fair to assume that observations are independently distributed across time; ii) It is very likely that
distributions of variables changes over time; and iii) Unobserved time-constant or country-invariant
factors affecting the coefficient estimates (Wooldridge, 2015). A consequence of the first aspect,
is the likely presence of serial correlation. We will test for this, and use standard errors robust
to serial correlation, if this is appropriate. Because the time dimension in our sample is not that
large (especially for HIPCs), it is unlikely that distributions of variables in our data set will change
much during the sample period. Lastly, we will check for and, if these are present, control for any
unobserved time-constant or country-invariant effects.

4.3.2 Estimations on Panel Data

In our case, a general regression on panel data is:

yit = β0 + β1xit1 + β2xit2 + . . .+ βkxitk + uit, (43)

where the dependent variable yit is our constructed yield spreads and explanatory variable xit are
spread-affecting factors for each country i at year t. Apart from β0 - a simple constant - βj are the
corresponding effects of the factors on the dependent variable that we are interested in estimating.
Errors in the model is represented by uit. Eq. (43) constitutes a system of equations and can be
illustrated in extended matrix notation to provide a better overview:
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...
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...
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y221
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=



1 x111 x112 . . . x11k

1 x121 x122 . . . x12k
... ... ... . . . ...
1 x1t1 x1t2 · · · x1tk
... ... ... . . . ...
1 x211 x212 . . . x21k

1 x221 x222 . . . x22k
... ... ... . . . ...
... ... ... . . . ...
1 xnt1 xnt2 . . . xntk
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β1

β2
...
βk


+



u111
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...

u1t1
...

u211

u221
...
...

unt1



, (44)

where xitk is the observation for country i at year t for the k-th variable. Eq. (44) can also be
expressed in stacked matrix notation:

y = Xβ + u, (45)

where y is NTx1, X is NTx(K+1), β is (K+1)x1 and u is NTx1.

Pooled Ordinary Least Squares (POLS) is the simplest approach to perform estimation
on panel data. Each country’s time series is disregarded, and all observations are treated as cross-
sectional data. In essence, simple OLS estimation is applied to y and X. For instance, a data set
of 50 countries over a 10 year period is treated as a random sample of 500 observations during the
same year (i.e. N · T = J). The following linear model holds for the i’th random draw from the
population:

yi = Xiβ + ui, (46)

where y is Jx1, X is Jx(K+1), β is (K+1)x1 and u is Jx1. Eq. (45) and eq. (46) may seem
similar in appearance, but are disparate in methodological approach. The POLS estimator (i.e.
β) is unbiased7 and consistent8 under the following assumptions:

7The estimated beta coefficient is an unbiased estimate of the true population beta (i.e. E(β̂ | X) = β, where
β̂ is the estimated beta coefficient and β is the true population beta. Consult Wooldridge (2015) for further
information.

8As the sample size goes to infinity, the difference between the estimated beta coefficient and the true population
beta coefficient goes to zero (i.e. plimβ̂ = β)
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i) The true population model is linear in parameters, where the coefficients contemporaneously
determines the dependent variable;

ii) E [X ′iui] = 0, meaning the error term has a conditional mean of zero. If this does not hold
(e.g. one or more of the explanatory variables are correlated with the error term) the POLS
estimator is biased; and

iii) E [X ′iX i] = A is a non-singular matrix with rank K, which rules out any perfect multi-
collinearity.

The beta estimates is calculated as:

β̂POLS = (X ′X)−1
X ′y =

(
N∑
i=1
X ′iX i

)−1 ( N∑
i=1
X ′iyi

)

=
(

N∑
i=1

T∑
t=1

x′itxit

)−1 ( N∑
i=1

T∑
t=1

x′ityit

)
. (47)

A strong advantage of POLS is that the presence of heteroskedasticity and serial correlation does
not render the POLS estimator biased and/or inconsistent. However, if these two are present, the
standard errors from POLS is incorrect, and it becomes an inefficient9 estimator.

First Difference (FD) subtracts (hence the name “differencing”) the value of a variable at
time t−1 from its value at time t. Then, POLS is applied to this transformed data to estimate beta
coefficients. FD is appropriate when an unobserved time-constant variable affects the dependent
variable and/or is correlated with one or more of the explanatory variables. For illustration,
consider the model:

yit = xitβ + uit = xitβ + ai + υit, (48)

for i = 1, 2, . . . , N and t = 1, 2, . . . , T. The error term uit from eq. (43) is split into a time-constant
unobserved effect ai and a stochastic idiosyncratic component υit with mean zero. In our case,
the effect ai could be a political system that does not change over the sample period (e.g. a
democracy or an autocracy). It is reasonable to think that the type of political system is affecting
a government’s yield spread. For instance, investors might require a risk premium for lending to
a dictator compared to lending to a democracy. A problem may arise when this unobserved error
factor is correlated with a least one of the regressors (i.e. Corr (ai,X i) 6= 0). This condition is

9Meaning that a larger sample size is required to prove statistical significance, ceteris paribus.
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violated if, for instance, GDP per capita PPP is included as an explanatory variable, since this
might be higher for countries with a democracy compared to states ruled by a dictatorship, ceteris
paribus. However, when taking differences this unobserved error term is factored out and the
problem is solved. The model becomes:

yit − yit−1 = β (xit − xit−1) + (uit − uit−1)

= β (xit − xit−1) + (ai − ai − υit − υit−1)

↔ ∆yit = ∆xitβ + ∆uit = ∆xitβ + ∆υit, (49)

for i = 1, 2, . . . , N and t = 2, 3, . . . , T . The change, not the level, of the dependent variable at year
t for country i is determined by the changes in corresponding explanatory variables. Because of its
nice properties, FD models is widely applied in empirical studies in finance and macroeconomics.
However, as our variable of interest (participation in the HIPC program) exactly is such a time-
constant effect, we cannot use FD to estimate the size of this effect as it is simply removed from
the data set. Thus, we will not further explain the FD technique.

Fixed Effects (FE) is an alternative to FD in that FE also removes unobserved factors in
the error term. However, with FE, two types of unobserved factors can be controlled for: i) the
time-constant but entity-specific effect ai, and ii) a time-specific but entity-invariant effect εt. One
can choose to control for either the former, the latter or both effects. The latter effect is specific
to a single time period, in our case a single year, and is equally affecting all cross-sectional entities
in that specific year. For instance, it could be that business cycles had an effect on countries’
yield spreads, in that during a recession investors’ required risk premia increases and the yield
spreads across all developing governments rises (in fact we prove this to be true in a later section).
Furthermore, these country-invariant time-fixed effects could easily be correlated with our control
variables, and not controlling for them would thus leave us with an omitted variable bias. Again,
OLS is applied to a transformed data set. Consider a baseline model where both types of fixed
effects are present:

yit = xitβ + uit = xitβ + ai + εt + υit, (50)

for i = 1, 2, . . . , N and t = 1, 2, . . . , T . Data is transformed by demeaning the variables both across
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time and cross-sectionally in the following way:

ÿit = yit −
1
T

T∑
t=1

yit −
1
N

N∑
i=1

yit, (51)

ẍit = xit −
1
T

T∑
t=1

xit −
1
N

N∑
i=1

xit, (52)

üit = uit −
1
T

T∑
t=1

uit −
1
N

N∑
i=1

uit. (53)

As ai − 1
T

∑T
t=1 ai = 0, any entity-fixed components of the error term is removed. Also, as εt −

1
N

∑N
n=1 εt = 0, any time-fixed effect in the error term is likewise removed. The transformed model

becomes:
ÿit = ẍitβ + üit = ẍitβ + ϋit, (54)

for i = 1, 2, . . . , N and t = 1, 2, . . . , T . An alternative to transforming the data, is to create dummy
variables for each year and entity10 in the panel data sample, and then apply OLS on this data set.
In practice this is often seen, as the magnitude of the time-fixed and country-fixed effects will be
estimated, which sometimes are of interest to researchers. However, for large panel data sets with
many years and entities, many degrees of freedom will be lost directly impacting the precision of
the beta coefficient estimates. Hence, if it is not relevant to measure the size of the fixed effects,
the transformation method should be applied. The FE estimator is unbiased and consistent if the
following assumptions hold:

i) The true population model is in fact linear in parameters, where the coefficients contempo-
raneously determines the dependent variable;

ii) E [υit |X i, ai] = 0 and/or E [υit |X i, εt] = 0, which implies strict exogeneity of the variables
conditional on ai and/or εt across all time periods; and

iii) rank
(∑T

t=1 E [ẍ′itẍit]
)

= K, which rules out any perfect multicollinearity between the trans-
formed variables.

Similarly to FD estimation, the problem of Corr (ai,X i) 6= 0 is solved. Additionally, the potential
problem of Corr (εt,X i) 6= 0 is likewise solved. Hence, the FE estimator is unbiased and consistent,

10A sample of 10 countries over 10 years would have 9 year dummy variables and 9 country dummy variables.
The standard intercept in OLS would thus reflect the effect in year 10 for the 10th country.
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even if ai and X i are correlated and/or εt and X i are correlated. The beta estimate is calculated
as:

β̂FE =
(
Ẍ
′
Ẍ
)−1

Ẍ
′
ÿ =

(
N∑
i=1
Ẍ
′
iẌ i

)−1 ( N∑
i=1
Ẍ iÿi

)
(55)

=
(

N∑
i=1

T∑
t=1

ẍ′itẍit

)−1 ( N∑
i=1

T∑
t=1

ẍ′itÿit

)
. (56)

The FE estimator is efficient under the assumptions of homoskedasticity and no serial correlation11.

Random Effects (RE). In FD and FE, the aim were to remove ai and/or εt, which is assumed
to be correlated with one or more explanatory variables, to avoid the bias and inconsistency of
beta coefficients using POLS. However, if ai exists, but are uncorrelated with the explanatory
variables, efficiency is lost if the data is transformed under FD or FE estimation. In that case, RE
is a more efficient model than FD or FE. Consider the model in eq. (43), but with the inclusion
of the entity-fixed effect in the error term:

yit = β0 + β1xit1 + β2xit2 + . . .+ βkxitk + ai + υit, (57)

for i = 1, 2, . . . , N , t = 1, 2, . . . , T and k = 1, 2, . . . , K. Again, the composite error term consists
of both ai and υit. Consequently, there exists significant serial correlation in the composite error
term uit across time periods. It can be shown that

Corr (uit, uis) = σ2
a

(σ2
a + σ2

a)
, (58)

for t 6= s. Because this serial correlation can be substantial, POLS standard errors are largely in-
correct, and consequently will the usual test statistics be incorrect too. However, a transformation
of the data can remove this serial correlation, such that POLS can be applied to the transformed

11Note that serial correlation is inversely related to T (Corr(ϋit, ϋis) = − 1
T −1 ), meaning that this assumption is

not less relevant as T gets large. However, since the T in our estimation is quite small, so we cannot exploit this
feature.
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data. While not particularly intuitive, the transformed model becomes

yit − λȳi =β0 (1− λ) + β1 (xit1 − λx̄it1) + . . .+ βk (xitK − λx̄itK)

+ (ai − λāi) + (υit − λῡit) , (59)

where:

λ = 1−
[

σ2
υ

σ2
υ + Tσ2

a

] 1
2

, (60)

which is between zero and one. The feasible βRE is obtained by estimating λ̂ and performing an
POLS on the transformed data.

λ̂ = 1−
[

σ̂2
υ

σ̂2
υ + T σ̂2

a

] 1
2

, (61)

where:

σ̂2
a = 1

[NT (T − 1) /2]− (K + 1)

N∑
i=1

T−1∑
t=1

T∑
s=t+1

ûitûis, (62)

σ̂2
u = 1

NT − (K + 1)

N∑
i=1

T∑
t=1

û2
it, (63)

σ̂2
υ = σ̂2

u − σ̂2
a. (64)

Notice that in RE, only a fraction of the time average of a variable is subtracted, compared to
FE, where the whole time average were subtracted. The fraction depends on σ2

u, σ2
a and number

of time periods T . If the variance in ai is very small compared to the variance in uit, it is of less
importance, and λ̂ will be close to zero. Consequently, the RE estimate will be very similar (in
fact the same if λ̂ = 0) to the POLS estimate. If the reverse is true, and ai is of large importance,
the RE estimate will be very similar to the FE estimate as λ̂ will be close to one. A nice property
of the RE method is that it allows for explanatory variables that are constant over time, and a
corresponding coefficient to these can be estimated without the usage of dummy variables. If time-
fixed effects, εt, are also present in the data, one can control for these by creating year dummy
variables. Unlike the FE method, the RE technique is not intended for removal of time-fixed
effects, through transformation of the data. For the RE estimator to be unbiased and consistent,
the following four assumptions must hold:
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i) The true population model is in fact linear in parameters, where the coefficients contempo-
raneously determines the dependent variable;

ii) No perfect multicollinearity;

iii) E [υit |X i, ai] = 0, which implies strict exogeneity of the variables conditional on ai across
all time periods; and

iv) Cov (xitk, ai) = 0, meaning that the unobserved factor ai,is not allowed to be correlated with
any of explanatory variables, and has a zero mean.

4.3.3 Model Specification

Following the review of the four possible estimation techniques, this section will outline the process
of choosing the final method we will apply. Our analysis revolves around a comparison of our
constructed government yield spreads between HIPCs and EMBIG countries. Obviously, several
factors affect a government yield spread, but we are particularly interested in the specific effect of
being an HIPC. Hence, we include the yield affecting variables as control variables along with a
variable that accounts for the effect of being an HIPC. We choose to construct a dummy variable
equal to one in all years if a country is an HIPC, and equal to zero otherwise. The economic and
statistical significance of the coefficient to this dummy variable, is central to answering our main
research question.

The effect of being an HIPC is time constant, and equivalent to the previously discussed ai

effect. By including such a time constant effect, we limit the options we have for estimation
techniques. As discussed in the previous section, the FD estimation method will remove this
time-invariant effect, and thus render this technique obsolete in calculating the effect of being an
HIPC. Furthermore, we should not apply the FE demeaning process across time, as this will also
remove any country-fixed effects, ai. Instead, the FE method that controls for any time-fixed
effects, εt, can be applied. The RE method can be applied under the assumption that any time
invariant effects, ai, not captured by our ex-HIPC dummy variable, is uncorrelated with our control
variables. Year dummy variables can control for any time-fixed effects. But, as discussed, degrees
of freedom will be lost and precision of estimates will be weakened. Hence, we will first consider
whether or not to apply the RE method in general, before considering whether or not to include
the year dummy variables. Lastly, the standard POLS method is likewise an option. This leaves
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us with the following three estimation options:

i) Standard POLS;

ii) FE estimation with time-fixed effects; and

iii) RE estimation.

We employ two model specification tests to assist us in choosing an appropriate estimation method.
First, we employ a Breusch-Pagan Lagrange Multiplier test, which will reveal whether to apply

the POLS method or the FE/RE methods. The null hypothesis is:

H0 : σa = 0,

indicating that the standard deviation of the unobserved error component is zero, meaning that we
have no serial correlation in the error term and that the unobserved effect ai does not differ across
cross-sectional entities. If the null hypothesis holds, an RE model reduces to a POLS model that
is unbiased, consistent and efficient. If the null hypothesis is rejected, one should apply either FE
or RE estimation methods, but the test does not reveal which of the two is most appropriate. The
test is based on the residuals from a POLS model. In practice, the statistical software program R
also lets you test for time-fixed effects. We apply the test to a full model including all of our control
variables and our HIPC dummy variable, and do it five times: one for each different calculated
dependent variable. We only test for time-fixed effects. The results from these tests indicate (cf.
table (4)) that we should reject the standard POLS method.

To assist us in choosing between applying an FE model with time-fixed effects or a standard
RE model, we utilize the Hausman test. As previously proclaimed, the FE estimator is appropriate
when ai or εt and the explanatory variables are correlated, whereas the RE is appropriate if they
are not. The null hypothesis is thus:

H0 : Corr (ai/εt, xitj) = 0,

for all i, j. Under the null, both RE and FE is consistent, but RE is more efficient, whereas under
the alternative only the FE estimator is consistent. Like in the Breusch-Pagan test, we apply the
test to a full model, and run it one time for each different dependent variable: five times in total.
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We test for time-fixed effects. In all of the five tests, we reject the null-hypothesis and thus the
application of the RE estimator (consult results in table (5)).

In conclusion, we choose to apply the FE estimation technique, in which we control for time-
fixed effects. Thus our final model to describe the yield spread for a country i at time t is:

yit = +β1xit1 + β2xit2 + . . .+ βkxitk + δ1DHIPC + εt + υit, (65)

for i = 1, 2, . . . , N , t = 1, 2, . . . , T and k = 1, 2, . . . , K, where K is the number of control variables
we include, and is equal to eight.

We test our chosen model for the presence of both heteroskedasticity and serial correlation.
If we find evidence of either of the two and do not correct for it, t-tests for significance of the
estimated coefficients will be rendered invalid.

We employ the Breusch-Pagan test for heteroskedasticity. The null hypothesis of this test is
that no heteroskedasticity exists:

H0 : E
[
u2 | x

]
= E

[
u2
]

= σ2,

meaning that we test if the variance of the error term is related to one or more of the explanatory
variables. To test this, the following model is estimated:

û2
it = δ1x1it + δ2x2it + . . .+ δkxkit + νit, (66)

for all i = 1, 2, . . . , N and t = 1, 2, . . . , T , where û2 is the squared residuals from the estimation
of eq. (65), and the xit’s is our explanatory variables. An LM-test for significance of any of the
regressors, δ’s, is performed. If we can reject that one or more of the explanatory variables is
uncorrelated with the squared residuals, we reject the null hypothesis of homoskedasticity, and
conclude that heteroskedasticity is present. We run this test on the full model, over five times:
one for each of our dependent variables. As the results indicate that we fail to reject the null
hypothesis in any of the five tests (cf. table (6)), we conclude that we do not need to take the
problem of heteroskedasticity into account.

Next, to test the model in eq. (65) for the presence of serial correlation, we employ the Breusch-
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Godfrey test. In this test, the null hypothesis is that there is no serial correlation:

H0 : Corr (ut, ut−q) = 0,

for all t = 2, 3, . . . , T and q = 1, 2, . . . , T . Since we are not aiming to remove the serial correlation
(e.g. through a feasible generalized least squares (FGLS) approach, where the data is quasi-
differenced (consult (Wooldridge, 2015) page 424 for more)), but rather just utilize standard errors
that are robust to serial correlation, we will only test for whether or not serial correlation exists,
and not the potential order of it. Hence, we simply test Corr(ut, ut−1). This is done through
obtaining the residuals from estimation eq. (65), and run the following regression:

ûit = β1x1it + β2x2it + . . .+ δ1ût−1 + νit, (67)

for all i = 1, 2, . . . , N and t = 2, 3, . . . , T , where û is the obtained residuals and the xit’s is our
explanatory variables. A t-test for statistical significance is then performed on the estimated
δ coefficient. The reason for including explanatory variables in this estimation is to relax the
assumption of having strictly exogenous explanatory variables. If this is not the case, and these
are not included in the regression, the estimated δ would be biased, the the t-test rendered obsolete.
When we run this test on our full model five times: one for each of our constructed yield spreads,
we see clear evidence of serial correlation (cf. table (7)) . Consequently, we will need to employ
standard errors that are robust to serial correlation.

In conclusion, we employ an FE model, controlling for time-fixed effects, with the inclusion of
an HIPC dummy variable. Due to the presence of serial correlation, we employ serial correlation
robust standard errors.

5 Analysis

We divide our data analysis into three parts. First, we validate the reasonableness of our HIPC and
EMBIG samples with descriptive statistics. Then, we proceed to analyzing our estimates from our
regression model. Finally, we check for economic and statistical robustness in our parameterization
of common factors in yield spreads.



56 5.1 Data Presentation and Descriptive Analysis

5.1 Data Presentation and Descriptive Analysis

Our data set is a heavily unbalanced panel data set, since HIPCs have issued fewer marketable
bonds and have more scarcely available data than EMBIG countries. Table (8) shows summary
statistics for our sample. We have 746 observations from 46 EMBIG countries and 80 to 144
observations from 12 to 20 HIPCs, depending on the yield spread computation used. Additionally,
the EMBIG sample has more observations in the period from 1993 to 2008, where most of our
HIPC observations commence. Thus, we are constrained by data availability in HIPCs both across
the cross-sectional and time-series dimension.

Table (8) indicates some interesting trends in yield spreads and macroeconomic variables.
HIPCs on average trade between 100 and 396 bps higher than EMBIG countries. EMBIG spreads
have higher standard deviations, particularly driven by significantly widening spreads in coun-
tries experiencing debt crises during our sample period (e.g. Argentina, the Dominican Republic,
Ecuador, Russia and Venezuela). The only significant spread widening observed in HIPCs is for
Mozambique, which was consecutively downgraded to a D credit rating by S&P in the latest period
of our sample. However, removing countries in default - one may consider these as outliers in the
sample - alters very little across all statistics. Additionally, USD-equivalent HIPC yield spreads
are lower when including local bonds. Conversely, yield spreads adjusted with actual forwards are
higher than those adjusted with synthetic forwards.

Macroeconomic indicators are significantly worse for HIPCs than for EMBIG countries. Average
foreign reserves are lower, current account balance and fiscal balance are more negative, political
stability is lower, economic freedom ranking is worse and PPP-adjusted GDP per capita is lower
for HIPCs vis-à-vis EMBIG countries. Only inflation and debt service relative to GDP is lower
for HIPCs, although the former is only marginally lower. The standard deviation of inflation is
higher for EMBIGs, likely due to hyperinflation scenarios in, e.g., Venezuela, which again drives
up the average. Debt service-to-GDP may also be higher for EMBIGs, since they are likely to have
greater commercial debt market accessibility than HIPCs. To substantiate this point, we notice
that all macroeconomic indicators across all years are worse for HIPCs for which we do not have
yield data (and therefore not included in our sample) than for those we do. This could indicate
that a weaker macroeconomic environment limits market access. Broadly speaking, as we control
for the macroeconomic environment in our yield spread regressions, we expect the HIPC-EMBIG
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spread to decline, since HIPC bonds trade in a significantly weaker macroeconomic environment.
In other words, our area of interest is whether the effect of these control variables on the yield
spread differential is adequately large to compensate for an HIPC dummy’s explanatory power.

Tables (9), (10) and (11) show the correlation coefficients between our regression variables for
all countries, HIPCs only and EMBIG countries only, respectively. These also indicate certain
interesting trends. Firstly, our five yield spread indices are all correlated by more than 96 pct.
However, this statistic is heavily biased, since 746 out of 822-890 observations (depending on yield
index) are based on EMBIG countries, which have the same yield across our five indices and thus
have a correlation of 100 pct. Looking only at HIPCs in table (10), it is clear that yield spreads
based on continuously traded quotes retain a strong correlation. However, the correlation in-
between our yield-upon-issue indices and between the yields based on continuously traded quotes
is weak (15 to 59 pct). The correlation does remain positive though, indicating some level of
consistency. Conversely, the low degree of correlation allows for robustness in our results. That is,
if we have at least two very different ways of computing yield spreads (continuously traded YTM
and end-of-issue-day YUI), and both yield the same conclusion, it is an indicator of robustness of
our results.

Secondly, the correlation between our yield spreads and macroeconomic variables are broadly
consistent with theory across our five spread types. Table (9) indicates that yield spreads decrease
with reserves, (marginally) decrease with current account balance, increase with debt service,
increase with inflation, decrease with PPP-adjusted GDP per capita, decrease with political sta-
bility, decrease with fiscal balance, decrease with worsening economic freedom, and are higher if
the country has participated in the HIPC initiative. However, comparing table (10) to table (11),
the sign of the correlation coefficients differ in-between HIPCs and EMBIG countries for some
factors. This could indicate that yield spreads are priced differently in-between the two country
groups, and/or that the correlations only are consistent with theory conditional on other variables.
For instance, current account balance may affect yield spreads only conditionally on low levels of
reserves. That is, since HIPCs on average have significantly lower foreign reserves than EMBIG
countries (cf. table (8)), current account balance strongly negatively correlates with yield spreads
in HIPCs. However, the yield spread of EMBIG countries - given their ample foreign reserves on
average (Ibid.) - is largely unaffected by changes in current account balance. Additionally, the
correlation between HIPC spreads and macroeconomic variables are significantly stronger than
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is the case for EMBIG countries. This may be due to the fact that most EMBIG countries have
established a track record in financial markets, while most HIPCs have only recently issued maiden
bonds. Therefore, reputation rather than fundamentals may matter more for EMBIG countries.

Finally, table (9) indicates that there are only few highly correlated control variables and there
will thus be limited multicollinearity in our regressions. PPP-adjusted GDP per capita varies
positively with current account balance as well as political stability and negatively with economic
freedom. These observations are consistent with macroeconomic theory and literature discussed in
our literature review. The largest correlations are in fact found with our HIPC dummy. Compared
to EMBIG countries, the correlation indicates that HIPCs have worse current account balance,
higher debt servicing to exports, lower PPP-adjusted GDP per capita, worse fiscal balance and
lower economic freedom. This is consistent with the findings of table (8), except for debt servicing
to exports.

In conclusion, our descriptive analysis indicates that HIPCs and EMBIG countries have reason-
ably comparable macroeconomic indicators and yield spreads, both in terms of economic intuition
and statistical properties. We do observe some heterogeneity in the standard deviations and corre-
lation structure of HIPCs and EMBIG countries, respectively, but attribute these to conditionality
of certain relationships for now and review this concern in context of our regression results. We
expect macroeconomic factors to account for some degree of HIPCs’ higher yield spread, meaning
that we expect a decrease in our HIPC dummy’s magnitude and statistical significance, as we
introduce more control variables. Hence, we are interested in figuring out, if this macroeconomic
correction can account for the full difference in yield spreads between HIPCs and EMBIG countries.

5.2 Empirical Results

We estimate four empirical models on each of our five dependent variables (i.e. the five different
yield spread indices). First, we estimate a model only including our HIPC dummy variable. Next,
we include solvency and liquidity factors as control variables. We then add the socioeconomic
stability factors. Lastly, we add the development and institutional factors. By progressively
adding control variables of different nature, we can analyze how the statistical and economical
significance of our HIPC dummy variable changes. However, we largely leave the disentanglement
of the control variables (i.e. the absolute size and statistical significance of the coefficient) to the
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sizable existing government asset pricing literature. Instead, we consider only the effects that these
control variables imply for our HIPC dummy variable and its robustness, since this is our variable
of interest.

Table (12) presents results from four regressions, where the dependent variable is our country-
specific weighted-average yield spread index computed from USD-denominated bonds only. Going
from column (1) to (4), more control variables are added to the model. The estimation results sug-
gest that HIPC governments pay a higher yield spread on USD-denominated bonds than EMBIG
governments, even when all macroeconomic control variables are included. Column (1) shows that
HIPC government’s yield spread on average is 371 bps higher than EMBIG government’s, which is
close to the 344 bps difference in mean yield spreads from table (8)12. In other words, considering
the average EMBIG country’s yield spread of 455 bps, had that country participated in the HIPC
program, its government bond yield spread would have been around 826 bps, ceteris paribus13.
This effect of participating in the HIPC program is significant within a 99 pct confidence interval.

When adding solvency and liquidity, in column (2), the point estimate of the HIPC effect
increases by around 46 bps, while its standard error decreases. This is surprising, since HIPCs on
average score significantly worse on these variables. In particular, the fact that a higher current
account balance has a statistically significant positive effect on a government’s yield spread seems
odd. Especially since the correlation of yield spreads and current account balance is strongly
negative for HIPCs. As suggested in our descriptive analysis, this indicates either that yield
spreads are only conditionally (e.g. on foreign reserves) negatively correlated with current account
balance, or that the overweight of EMBIG countries, for which the yield spread is positively
correlated with current account balance, biases the effect ’upwards’.

In column (3), we add socioeconomic stability factors to the estimation. The effect of the
dummy variable increases slightly compared to column (2), and significance within a 99 pct confi-
dence interval persists. Inflation and political stability, on average, do vary in-between HIPCs and
EMBIGs, but much less than is the case for our liquidity and solvency variables. However, it is

12The difference is caused by the annualization of our fixed effects approach. That is, while our descriptive
statistics consider our sample a cross-section, our estimation considers our sample a panel data set. Since the mean
of a cross-section differs from the mean of a panel considered each year, the 27 bps difference emerges.

13Technically, since we use log-gross spreads, the exact spread would be (1 + 455bps) · (1 + 0.0371)− 1 = 843bps.
However, since log-gross spreads approximately is equal to untransformed yield spreads, the HIPC coefficient of
0.0371 can also be interpreted as the approximate, linear treatment effect of the HIPC program, making the
approximate yield spread 455bps+ 371bps = 826bps.
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puzzling that the point estimate and statistical significance of the coefficients on current account
balance and fiscal balance significantly decrease. This may suggest that socioeconomic factors
contribute with more explanatory power than a broad set of liquidity and solvency factors in de-
termining a country’s (in particular, an HIPC’s) yield spread. This is substantiated by the model’s
better fit (45 vis-à-vis 19 pct adjusted R-squared statistics). That is, the pricing of risks relating
to current account balance and fiscal balance only matter, if a country is socioeconomically stable.

Finally, when including development and institutional factors in column (4), the HIPC effect is
reduced to 298 bps, but retains statistical significance within a 99 pct confidence interval. Again,
the point estimates and statistical significance of the effects of current account balance and fiscal
balance on yield spreads decrease. The same applies to political stability, in particular driven by
its strong correlation with PPP-adjusted GDP per capita in EMBIG countries (44 pct correlation).
All but one of the coefficients on the eight variables have an estimated sign as expected, and three
are insignificant applying a 95 pct confidence interval as threshold. The estimated coefficients
on statistically significant control variables indicate that countries with: i) lower foreign reserves,
ii) a higher amount of exports reserved for debt service, iii) higher inflation, vi) a low degree of
economic freedom, and vii) a low PPP-adjusted GDP per capita, will also have a high yield spread.
The adjusted R-squared statistic is 51 pct, confirming a quite high degree of predictability of yield
spreads discussed in our literature review section and a relatively novel model fit.

In sum, table (12) suggests that when accounting for all empirically well-established risk factors,
we observe an effect of having participated in the HIPC program of 298 bps, which is significant
within a 99 pct confidence interval. In addition, our results suggest that there is a ’pecking order’
in common risk factors in yield spreads across HIPCs and EMBIG countries: Investors first ’check’
institutional quality, then socioeconomic stability, and finally determine liquidity and solvency of
the country. At least, the set of variables with principal explanatory power progress in this order.
This is broadly consistent with asset pricing theory, and thus the HIPC effect is sensibly robust.
Our main conclusion is that if the average EMBIG country had participated in the HIPC program,
its yearly average of yield spreads would increase from 455 bps to 753 bps, after controlling for the
eight yield-affecting variables.

In table (13), results from another four different regressions is presented. The same set of
explanatory variables is used, but the dependent variable is the weighted-average yield spread
calculated from the YTM on local currency-denominated bonds, adjusted with actually traded
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forwards. The results are only altered slightly by changing the dependent variable. Once again, as
we add more control variables (i.e. move from column (1) to (4)), the economic significance of the
HIPC variable decreases. However, when considering all control variables, the HIPC effect is close
to unchanged at 295 bps compared to 298 bps from table (12). Statistical significance at a 99 pct
confidence interval remains. The signs of the coefficients of the control variables are identical to
the ones in table (12). Economic significance for all of the control variables largely match that of
table (12), and their statistical significance is broadly unchanged. Adjusted R-squared decreases
slightly to 48 pct. Conclusively, our results in table (12) are close to unchanged when applying an
alternative dependent variable.

The dependent variable in table (14) is the weighted-average yield spread calculated from the
YTM on local currency-denominated bonds, adjusted with synthetically calculated forward rates.
The results are again not materially altered compared to those in table (12) and (13). However,
the magnitude of the coefficient on the dummy variable in column (4) increases with roughly 50
bps compared to column (4) in table (13). The sign, statistical and economical significance of the
coefficients of the control variables in column (4) are very similar to those in table (13). Adjusted
R-squared remains 49 pct. This indicates that the results from table (12) are also robust to using
the weighted-average yield spread calculated from the YTM on local currency-denominated bonds,
adjusted with synthetically calculated forward rates, as the dependent variable. In particular, this
is due to the fact that actively traded forwards tend to strongly overestimate the expected local
currency depreciation against the dollar. Consequently, when using synthetic forwards, USD-
equivalent yields on local bonds are sharply higher, in our case resulting in a higher HIPC effect.

In table (15), results from a fourth set of four different regressions is presented. The set of
explanatory variables used is unchanged, but the dependent variable is the weighted-average yield
spread calculated from the YUI on local currency-denominated bonds, adjusted with actually
traded forwards. The signs, economical and statistical significance of coefficients of the control
variables are, again, roughly unchanged. However, both the economic and statistical significance
of the HIPC dummy variable is sharply decreased. In column (4), the statistical significance of the
HIPC variable is reduced to a 90 pct confidence interval, and the economic significance is reduced
to 128 bps. The adjusted R-squared is also decreased to 34 pct, indicating a worse fit of the model.
It is not surprising that the fit of the model decreases when using yield spreads from YUI adjusted
with traded forwards. When adjusting YTM spreads with traded forwards, we require the no
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arbitrage condition of a carry trade holds on average during a year. However, when we adjust YUI
spreads we require the same condition to hold on a daily basis. This is quite a strong assumption,
and should it not hold, yield spreads will be over- or under-adjusted. Consequently, the variance
in the yield spreads will be higher across HIPCs, and we get a worse fit of the model, since the
variance in the explanatory variables is unchanged. This is, most likely, also the reason why the
coefficient on the HIPC dummy variable decreases so much in both size and significance. However,
we are satisfied that it remains positive and somewhat statistical significant, indicating a degree
of robustness of the results in table (12) to the application of this fourth alternative dependent
variable.

Table (16) presents our final regression results. Here, yield spreads have been calculated from
the YUI on local currency-denominated bonds, adjusted with synthetically calculated forward
rates. The HIPC variable remains significant in all of the four regressions, on a 99 pct confidence
level. The effect is, in all columns, increased slightly compared to the results in table (15). The
signs of the coefficients of the control variables are unchanged compared to table (12), and all but
one are statistically significant. The magnitude of coefficients are also largely similar to those in the
other four models. By adjusting yield spreads with synthetic calculated forward rates, we increase
the adjusted R-squared statistic slightly to 38 pct compared to 34 pct reported in column (4) in
table (15). This indicates that applying expected inflation rates when adjusting for currency risk
(eq. (42)), leads to less distortion in yield spreads compared to using actually traded forwards, as
was the case for tables (13) and (15) as well. Most likely, this is also the reason why the magnitude
of the HIPC coefficients are increased in both magnitude and statistical significance.

In conclusion, our empirical model estimations suggest that HIPCs on average pay a signifi-
cantly higher yield spread than EMBIG countries when controlling for eight yield-affecting vari-
ables. The effect ranges from 333 bps (on local-currency debt with continuous YTM quotes and
synthetic forward adjustment) to 128 pct (on local-currency debt with YUI quotes only and ac-
tual forward adjustment), and it largely retains statistical significance within a 99 pct confidence
interval. We argue that this constitutes an ’HIPC premium’ in yield spreads, and that this ’treat-
ment effect’ is broadly robust to all five methodologies that we use to compute a country’s yield
spread. Our chosen control variables are largely statistically significant and thus broadly conforms
to the existing government asset pricing literature. Adjusted R-squared ranges from 51 to 30 pct,
indicating relative good fit of our model, and thus a fair amount of predictability across our five
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types of yield spread.

5.3 Robustness Tests and Sensitivity of Parameterizations

We proceed to scrutinize our finding of an ’HIPC premium’ across various yield spread computa-
tions. We first investigate the statistical properties of our data and model estimations to validate
our econometric approach. We then examine the sensitivity of our our result to parameterizations
of common risk factors in our yield spread models. We focus on both empirically well-established
factors that we were unable to fully implement in our models due to data constraints (credit ratings
and liquidity) as well as factors with publicly available data, but equivocal conclusions on its effects
on yield spreads in the literature (reliability of data, geographic location and asset-specific stochas-
tic discount factor). At the end of this section, we aim to establish the degree of orthogonality of
the ’HIPC premium’ to the tested risk factors.

5.3.1 Statistical Properties of Model Estimations

While we have covered economic arguments for some heterogeneity in yield spread dynamics of
HIPC and EMBIG governments, we believe it is prudent to confirm that these do not arise from our
econometric specification. Therefore, we examine the extent to which our fixed-effect estimations
fulfill the necessary conditions for unbiasedness and consistency. For this, we use fig. (8), (9), (10),
(11) and (12), which show diagnostics for each of our five yield spread types.

Preliminarily, we comment on the distribution of yield spread observations. Accurate inference
of our estimated coefficients require that our sample’s observations, or at least the true population’s,
are normally distributed (otherwise t-test are rendered inapplicable). From columns (a), we see
that our sample distributions of HIPC governments’ yield spreads on continuously traded bonds
are approximately log-normal. For YUI-based spreads, distributions are more symmetric, but these
are driven by a small number of significantly negative yield spread observations. Log-normality
justifies that when logarithmically transforming our computed yield spreads, we obtain a near
normal distribution, which is a requirement for t-test inference. However, negative observations
prevent us from such transformation. This is the reason we use a ’gross yield spread’ measure in
our estimations. The same observations applies to EMBIG yield spreads14.

14We only consider yield spreads for EMBIG governments’ continuously traded USD-denominated bonds based
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The first necessary condition for unbiased and consistent estimations is that the population
model is linear in parameters. Due to data constraints, we are unable to infer this. However,
columns (b) display that across all five model estimations, our residuals are reasonably grouped
around zero. We do see some significant outliers, in particular around issuer defaults. However, as
also noted in section 5.1, excluding these have very limited effect (e.g. when excluding these, the
HIPC dummy point estimates increase by 5-7 bps with stable standard errors). Also, columns (a)
suggests that there is a relatively linear difference between the respective distributions of HIPC
and EMBIG government yield spreads. This suggests that our HIPC dummy conforms with a
linear model. Altogether, we take this as sufficient evidence that our estimations satisfy the first
condition.

The second condition is absence of perfect multicollinearity. In section 5.1, we noted that the
highest correlation coefficient was observed between our HIPC dummy and GDP per capita, at 71
pct. The coefficients on both these variables are statistically significant within a 99 pct confidence
interval. Consequently, we argue that this relationship does not pose a problem for our estimations.
No other highly significant correlations between independent variables were discovered. We take
this as sufficient evidence that our estimations satisfy the second conditions as well.

The third condition is strict exogeneity of variables given unobserved factors. Columns (c)
display histograms of residuals from our estimations. Non-normal distributions around a mean
not equal to zero of residuals would suggest a endogeneity problem. Since residual distributions
are approximately normal , or at the very least have roughly zero mean and symmetric composition,
we find no evidence of endogeneity.

The final necessary condition for unbiased and consistent fixed-effect estimation is zero covari-
ance between explanatory variables and unobserved factors. We can only be reasonably certain
that this is the case, since we are unable to appropriately test for correlation structures between
our included variables and any unobserved factors. Our literature review propose that we include
most significant yield spread-affecting variables and our estimations suggest well-behaved residuals.
We take this as sufficient evidence that our estimations satisfy the fourth condition

In sum, the statistical properties of our model appear to satisfy all necessary conditions for

on J.P. Morgan (2010). However, we have displayed the distribution of these in the (a) columns of the figures that
outline the distribution of each type of HIPC yield spread (including based on local-currency bonds and YUI) for
comparison.
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unbiased and consistent estimation. Additionally, our variable transformations are warranted by
observed distributions. Based on these characteristics, we argue that our econometric approach
does not reasonably warrant any concerns for inference of our model estimation results.

5.3.2 Credit Ratings

In our literature review, we noted that credit ratings may capture otherwise unavailable information
on risk factors, if not even per se constitute one. In this section, we test our model’s sensitivity
to both scenarios, namely a larger or more accurate information set and the inclusion of credit
ratings. In particular, if HIPC yield spreads are higher than EMBIG countries’ due to a set of
risk factors orthogonal to those established in the literature, we should see that credit agencies
assign lower ratings to HIPCs vis-à-vis EMBIG countries, even after adjusting for macroeconomic
variables. In other words, the ’HIPC premium’ should show up as a lower credit rating, ceteris
paribus.

To test this hypothesis, we collect long-term issuer default ratings for all HIPCs and EMBIG
countries from Fitch, Moody’s, S&P and Dagong during 1993-2018. We convert ratings assigned
to each country to a numerical scale based on the conversion chart outlined in table (17). If an
agency’s rating is changed during the year, we accordingly weigh each rating by the fraction of
the year during which it is active. For country c in year t with credit ratings i = 1, ..., N,N ≤ 4
(i.e. i = 4 if all agencies have assigned a rating in year t), we compute the credit rating index as
follows:

NumCRIc,t = 1
N

N∑
i=1

 M∑
j=1

(
# of days rating active

# of days in year
·NumCRj

) , (68)

where N represents the number of rating agencies with a rating on country c in year t, M repre-
sents the number of different ratings assigned by agency i in year t, and NumCRj represents the
numerical credit rating. We compute the index, based on issuer ratings, for both foreign-currency
and local-currency debt. Treating NumCRIc,t as the dependent variable, we use the same ex-
planatory variables as in our baseline model estimations and estimate coefficients using the same
fixed-effects methodology.

The results are presented in table (18). Compared to our baseline regression results (i.e. tables
(12), (13), (14), (15), and (16)), reserves and political stability no longer retain any statistical
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significance, while current account balance and fiscal balance remain statistically insignificant in
both of the estimations. This is a substantiation and acceleration of the trend of a ’pecking order’
within common risk factors in yield spreads observed in section 5.2. Total debt service, inflation,
economic freedom, PPP-adjusted GDP per capita and the HIPC dummy are all statistically sig-
nificant within a 99 pct confidence interval for local-currency ratings. The HIPC dummy is only
statistically significant within a 95 pct confidence interval for foreign-currency ratings. Our point
estimates suggest that the effect of having participated in the HIPC program results in a credit
rating almost two classes lower for local-currency debt and between one and two rating classes
lower for foreign-currency debt, ceteris paribus. In sum, having participated in the HIPC program
leads to lower creditworthiness based on credit ratings.

The fact that statistical significance change may indicate that the variables that predict yield
spreads reasonably well, not necessarily predict credit ratings too. However, the R-squared for the
credit rating regression is similar to that of the yield spread regressions (roughly 55 pct compared to
roughly 50 pct, respectively). The fact that variables are statistically significant and well-fitted in
predicting yield spreads, but not statistically significant yet well-fitted in predicting credit ratings
can mean two things: i) Credit rating agencies mainly consider a lower number of variables; or
ii) Variables with ’weakened’ significance in the credit rating regression act as proxies for other
variables (a form of ’inverse instrumental variables’). Based on the credit rating reports that we
have surveyed, we find no evidence of the former argument.

To test the latter argument, we re-run our yield spread regression with credit ratings as an
explanatory variable. Table (19) presents the results. We see weakening statistical significance
of almost all dependent variables, except for inflation. However, which variables’ significance
decreases depends on the methodology that we use to compute the yield spread. For instance,
reserves are significant within a 95 pct confidence interval for yield spreads on bonds across all
denominations (column (2) to (5)), but not significant for yield spreads on USD-denominated yield
spreads (column (1)). One would expect foreign-currency reserves to be of more significance for
foreign-currency bonds than for local-currency bonds. The inverse is the case here.

The weakening significance of yield affecting macroeconomic variables naturally is a result of
the strong correlation between these variables and credit ratings (cf. table (18)). For instance,
debt service to exports is statistically significant in determining credit ratings. Therefore, the
standard error of the coefficient on debt service to exports increases when adding credit ratings in
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yield spread regressions. Still, it is noteworthy that the credit rating is highly significant across
all yield spread types. In fact, adding credit rating to the yield spread regression adds 12 to 16
pct-pts to the adjusted R-squared score across the five yield spread types. This indicates that
credit ratings capture part of the variation in yield spreads that are not explained by our original
control variables. In other words, while credit ratings correlate strongly with the other dependent
variables, it also adds explanatory power for yield spreads.

Contextualizing these considerations into our research objective, it is crucial to examine whether
the HIPC dummy remains significant when also including credit ratings. It broadly does. In fact,
for our continuously traded yield spreads (column (1) to (3)), the coefficients on the HIPC dummy
increase, while the standard errors decrease. For yield spreads computed on YUI, the coefficients
decrease and the standard errors increase. This heterogeneity may be explained by several fac-
tors. Firstly, as in the case of our original yield spread regressions, the model’s fit is worse for
YUI-based spreads than for continuously traded yield spreads. In other words, our model predicts
continuously traded yield spreads better than YUI spreads. For instance, consider a country that
issues most of its debt in the beginning of a given year. If an exogenous shock drastically deteri-
orates the macroeconomic environment later in the year, causing yield spreads to increase, then
the yield-upon-issue-based spread will be recorded as lower than what macroeconomic variables
suggest for a continuously traded spread. Secondly, yield-upon-issue-based spreads carry an over-
weight of debt securities issued to domestic investors. Domestic investors may have a ’home bias’,
understood either as a higher confidence in the local government than international investors or
a preference,and thus demand for local securities that brings down the yield spread compared to
what international markets suggest. If domestic investors have such ’home bias’, the yield spread
on domestic debt will be lower than what is suggested by our model. Finally, the standard errors
on the coefficients in our yield-upon-issue-based spread regressions are significantly higher than for
continuously traded yield spreads. In particular, the errors are three to four times for the HIPC
dummy, which render it insignificant.

In sum, we assume that a credit rating agency considers all, or at least most, factors that are
relevant in assigning a credit rating (i.e. in determining idiosyncratic risks for investors). An
HIPC premium persists when taking into account credit ratings and thus almost all yield-affecting
factors. In fact, the implied HIPC premium likely increases. Conclusively, generally lower credit
ratings for HIPCs compared to EMBIG countries fail to explain our estimated ’HIPC premium’.



68 5.3 Robustness Tests and Sensitivity of Parameterizations

5.3.3 Liquidity Premium

Both issuer credit ratings and our constructed yield spread indices account for most security specific
characteristics. The foremost exception is liquidity, which the literature suggests affect yields. In
context of our findings, if investors in HIPC government bonds are more scarcely able to obtain
and trade on price quotes vis-à-vis EMBIG investors, they may require a higher return. This, in
turn, could explain at least some of the ’HIPC premium’.

To investigate the effects of liquidity on yield spreads, we attempt to collect data on bid-ask
spreads on the bonds included in our empirical estimation. Specifically, for each country, we
retrieve quotes on the option-adjusted YTM implied by bid and ask quotes, respectively, and
weigh these by the face value outstanding. We are unable to retrieve bid-ask quotes for almost
all HIPC bonds denominated in local currencies (i.e. we only have mid yields) and therefore
necessarily exclude these from our liquidity analysis. Obviously, this indicates scarce availability
of information locally in HIPCs, which likely transmits into bid-ask spreads. We are able though
to collect data on most USD-denominated HIPC bonds and most internationally marketed bonds
issued by EMBIG countries. However, we are unable to collect data on most EMBIG securities
that were called, repaid early or defaulted. Since bond liquidity tend to decrease significantly in
case of default (cf. Ericsson and Renault (2006); Beber et al. (2008); Krishnamurthy (2002)), our
analysis may underestimate the actual bid-ask spread of EMBIG countries. We proceed with the
assumption that these sampling biases balance each other out, simply because we are constrained
by data availability to doing so.

We compute the following measure for bond b:

BidAskSpreadY TM,b = 1
N

N∑
i=1

(ImplY TMask − ImplY TMbid)
(ImplY TMask + ImplY TMbid) /2

, (69)

where N is the number of trading days. We then assign a weighting to each country c’s bond b
based on the bond’s average face value outstanding over the year:

BidAskSpreadY TM,c =
M∑
b=1

 FV Ob

N∑
d=1

FV Od

·BidAskSpreadY TM,b

 , (70)

where d denotes the total number of bonds outstanding for country c in a particular year. The
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weighted-average bid-ask spread in percentage of the mid-YTM is presented in fig. (13). Specif-
ically, the figure shows the harmonic mean of HIPCs and EMBIG countries, respectively, over
time.

The first HIPC bond issue, for which we have bid-ask data, is Congo’s issuance in 2009. In
subsequent trading during that year, it carries a 14.5 pct bid-ask YTM spread, declining to 4.5 pct
in 2010. That is, if an investor purchased Congo’s bond on 1 January 2010 at an ask yield of 10
pct and sold it for a bid yield of 10 pct on 31 December 2010, the investor would have enjoyed a
return of 10% · (1−4.5%) = 9.55% (excluding changes in the bond price and broker fees). The first
year, in which we have bid-ask data on more than three HIPC bonds, is 2012 (hence the dotted
line preceding this year). From here, the average bid-ask spread decreases to 3.6 pct. Broadly, the
figure indicates that as HIPCs incrementally issue bonds, the bid-ask spread decreases. This may
be due to the fact that more investment professionals and market makers become (more) confident
in the HIPC issuers. In fact, from 2012 through 2017, the bid-ask spread is lower or equal to that
of EMBIG countries. This is both due to declining HIPC bid-ask spreads as well as increasing
EMBIG bid-ask spreads. In sum, for most of the years in which we have observations on HIPC
yield spreads, adjusting for bid-ask spreads (i.e. liquidity), we would expect the ’HIPC premium’
to be l. Therefore, we argue that liquidity cannot reasonably explain the ’HIPC premium’, at least
not in USD-denominated bonds.

5.3.4 Statistical Quality

A likely consequence of the generally lower institutional quality in HIPCs compared to EMBIG
countries, not fully proxied by differences in PPP-adjusted GDP per capita, political stability
and economic freedom, could be that the quality of official statistics is likewise poor. It is not
an unthinkable scenario that governments with few and weak government entities and a high
degree of political turmoil, also are, more often, unable to gather, process and report truthful
and comprehensive statistics on various macro and public statistic. If investors perceive statistics
from some governments as less trustworthy, they become unsure of the true default probability.
Uncertainty for risk averse investors increase perceived risk, and thus cause investors to increase
their required risk premia towards these governments.

To assess this hypothesis we have extracted a statistical capacity variable from the World Bank’s
WDI database. The variable is a composite score valuing the capacity of a country’s statistical
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system. The score is based on three factors: i) methodology, ii) data sources, and iii) periodicity
and timeliness. Scores are given on a scale of 0-100. We have extracted the variable for all of our
81 sampled countries for the available time period 2004 through 2018.

In table (20) we have calculated correlations between PPP-adjusted GDP per capita, political
stability, economic freedom rank, statistical capacity score and the HIPC dummy variable. PPP-
adjusted GDP per capita and political stability is positively correlated with statistical capacity on
a 49 pct and 24 pct level, respectively. Economic freedom rank is 46 pct negatively correlated with
statistical capacity. This confirms our hypothesis that countries with poor scores in these three
factors will likewise score low in the statistical capacity measure, ceteris paribus. Furthermore,
as the three correlation scores are below one (in absolute terms), the three institutional factors
cannot fully proxy this statistical capacity score, and it is thus left unobserved in the error term.
It can also be observed that statistical capacity is negatively correlated, by a factor of 58 pct,
with the HIPC dummy variable. This indicates that HIPCs scores lower in the statistical capacity
measures than EMBIG countries.

To further examine the relationship between HIPCs and their scores in statistical capacity, we
run a simple POLS regression with the statistical capacity score as the dependent variable. The
explanatory variables is our HIPC dummy variable, political stability, economic freedom and PPP-
adjusted GDP per capita. As the latter three variables are correlated with both the HIPC dummy
variable, and the dependent variable, we need to control for these to get an unbiased estimate of the
HIPC variable’s effect on statistical capacity. Table (21) provides results of the POLS regressions.
From the estimated coefficients, it is clear that HIPCs has a statistically significant lower statistical
capacity score than EMBIG countries. On average, this score is 13 points lower for HIPCs, when
controlling for the three institutional variables. Both political stability and economic freedom has
too a statistically significant effect on statistical capacity. Their significant effect on statistical
capacity further proves that statistical quality is linked to institutional factors. PPP-adjusted
GDP per capita appears statistically insignificant in determining statistical capacity scores. The
coefficient on the HIPC variable changes in magnitude when the three control factors are included,
confirming we would have had an omitted variable bias if these were not included.

As evidence arises for the fact that HIPCs on average have a worse statistical capacity score,
even when controlling for correlating control factors, one could argue that this variable should
have been included in our original estimations. As described in section 4.2.4, we have chosen our
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set of control variables based on previous literature within government bond yields in emerging
markets. To our knowledge, statistical capacity has not been applied as a yield affecting variable
in any published papers. Hence, we had no academic justification for employing this variable to
begin with. However, as we now have indications of statistical capacity being correlated with the
HIPC dummy variable and our three institutional variables, it is sensible to include this variable
in our model estimations.

We are essentially interested in knowing whether the statistical and economical significance of
the coefficient on the HIPC dummy variable will disappear, when we include statistical capacity
as a control variable in our baseline model. Our estimated results determine that this is indeed
not the case. Table (22) provides these results, where our five dependent variables are regressed
against the full set of control variables, the HIPC dummy variable and statistical capacity score.
The statistical capacity score has a statistically significant negative effect on yield spreads. This
indicates that our hypothesis about how risk averse investors perceive poor statistical quality as a
risk that drives yields up has some substance. In four of the five columns, the statistical significance
of the ’HIPC premium’ are unchanged compared to the baseline yield spread regressions. In column
(5), statistical significance is reduced to a 95 pct confidence level (compared to 99 pct in column
(4) in table (16)). The economic significance of the HIPC dummy variable is slightly increased
in columns (1) through (3), and slightly reduced in columns (4) and (5). This indicates that the
’HIPC premium’ is not a proxy for low statistical quality, which in turn is a consequence of poor
institutional quality. Rather, when controlling for statistical capacity, the effect from being an
HIPC on yield spreads, in general, becomes slightly larger. In other words, when investors are less
uncertain about the estimates of yield affecting variables, they price the ’HIPC premium’ slightly
higher. This implies that we, in our estimated baseline regressions are not overestimating this
premium. If anything, the effect is underestimated.

5.3.5 Sub-Saharan Africa Premium

As noted in the literature review, an emerging body of development finance research insinuates
the presence of a ’Sub-Saharan Africa premium’. That is, bonds issued by governments in SSA
countries trade at yield spreads 200-400 bps higher when accounting for common factors. This
roughly the same as our estimated ’HIPC premium’. More than three-fourths of the HIPC countries
for which we have yield spread data are based in SSA. Therefore, it is relevant to discuss whether
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our finding of an ’HIPC premium’ actually is an ’SSA premium’.

To do so, we test two different data sets in our empirical model and another specification for
USD-denominated bonds. First, we construct yield spread indices for the four SSA countries that
have issued commercial debt, but not participated in the HIPC program (Angola, Kenya, Namibia,
and the Seychelles). We then re-run our yield spread regression in the same form, but only on the
SSA nations, where the HIPC dummy still indicates participation in the program. Secondly, we
re-run our yield spread regression only on HIPCs with the HIPC dummy substituted with an SSA
dummy. That is, we test whether HIPCs that are located in SSA trade at higher yield spreads
than HIPCs located elsewhere (specifically in Latin America). Finally, we re-run our yield spread
regression on all countries in our sample (including the enlarged group of SSA countries that have
not participated in the HIPC program). In addition to the macroeconomic variables and our HIPC
dummy, we include an SSA dummy (equal to one if the country is located in SSA zero otherwise)
and, for completeness, a Latin America dummy.

The results are presented in table (23). Column (1) indicates that internally in SSA, having
participated in the HIPC program increases a country’s yield spread by 296 bps. This is comparable
to the spread differential found in the data set with HIPC and EMBIG countries. However, the
size of the data set is decreased by roughly 85 pct. For this reason, the coefficients and significance
of the macroeconomic factors vary as well. Our HIPC dummy remains significant within a 99 pct
confidence interval.

Column (2) indicates that between HIPC countries in SSA and in Latin America, there are
no statistically significant differences in yield spreads. Again, the data set is decreased by 90 pct
compared to the full data set of HIPCs and EMBIG countries. Also in this case, the coefficients and
significance of the macroeconomic factors vary from the full data set, in some cases also critically.
Hence, data availability is limited, but based on available data, we are unable to substantiate an
’SSA premium’ within HIPCs.

Column (3) indicates that there indeed is an yield spread premium on SSA government bonds
for the full, enlarged data set. Specifically, this premium is statistically significant within a 99 pct
confidence interval and is estimated to be 220 bps. This is in the lower bound of the estimates of
previous research. Including an SSA dummy decreases our point estimate of an ’HIPC premium’ by
95 bps to 203 bps. The HIPC premium remains statistically significant within a 99 pct confidence
interval though. It should be noted, however, that we only include yield spread data on four
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SSA non-HIPCs. Therefore, due to the strong correlation of the HIPC and SSA dummies and our
heavily unbalanced panel of HIPCs and EMBIGs, it is hard to separate the two effects in its entirety.
Based on these results, it seems fair to assume that the ’HIPC premium’ remains statistically and
economically significant, albeit a part of it may be attributed to an ’SSA premium’.

In sum, our tests for an Africa premium provide mixed results. There is an HIPC premium
in-between SSA countries, and there is no SSA premium in-between HIPCs. Both are based on
very limited data availability. This should lead to the conclusion that an ’HIPC premium’ is not
caused by a premium put on SSA countries. However, a re-run of our yield spread regression
suggests that part of the ’HIPC premium’ found in our baseline regression may be due to the fact
that most HIPCs are located in SSA. Since most SSA countries have participated in the HIPC
though, we necessarily confirm earlier findings that there exists an SSA premium, but also that an
’HIPC premium’ - independent of the fact that most HIPCs are located in SSA - persists.

5.3.6 Asset-Specific Stochastic Discount Factor

The notion that investors price an asset based on its payoffs in different states of the world15 is
theoretically and empirically well-established, but that, for instance, a geographic location should
enter the asset pricing kernel is new. The general theory of consumption-based asset pricing (cf.
e.g. Campbell and Cochrane (1999)) suggests that investors price assets based on expectations
about the payoffs in different states of the world from the assets and the probability distribution
of these different states of the world. Furthermore, the payoffs are discounted by the expected
value of a stochastic discount factor (SDF) in the corresponding states of the world. The SDF
is an expression for investors’ required risk premia in a given state of the world. It is stochastic
because it represents the expected changes in marginal utility of consumption, which is caused by
stochastic income shocks that affect consumption and thereby also marginal utility of consumption.
The SDF is expressed as:

Mt = β
U ′ (Ct+1)
U ′ (Ct)

, (71)

where β is a general impatience parameter (equivalent to time value of money). The SDF (i.e.
the required returns from investors) is thus high in situations where the marginal utility of con-

15’States of the world’ mean different potential outcomes of a stochastic process, e.g. an asset might have two
different payoffs in two different potential outcomes. One outcome is a good state of the world where the asset has
a high payoff and the other outcome might be a bad state of the world where the asset has a low payoff.
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sumption tomorrow is higher than the marginal utility today. Due to decreasing marginal utility
of consumption (i.e. incremental increase in utility is larger when going from zero to $100 worth
of consumption than moving from $100 to $200 worth of consumption ), this would be the case if
consumption today is much higher than consumption tomorrow. This could be caused by a higher
income today than tomorrow. Consequently, investors would require a higher risk premia today.
The price of a vector of n assets in time t can thus be expressed by:

Pt = Et [Mt+1Xt+1] , (72)

where Xt+1 is a payoff matrix of the dimensions NxS, displaying the possible payoffs of N assets
in S states of the world. Mt+1 is a vector of the dimension Sx1 portraying the value of the SDF in
S states of the world. This theory links shocks to today’s expectations about tomorrow’s income,
and thus consumption, to shocks in asset prices today.

In our baseline model estimations, we control for time-fixed effects. In other words, we control
for factors that contemporaneously affect the yield spreads of all of our sampled countries, but
does not have a specific value for each country. For instance, it could be that during times of
high volatility in the US equity market, yield spreads in EMBIG countries and HIPCs increases.
This would be the case if high volatility is a signal of low consumption for investors tomorrow,
causing their SDF to increase, prices to fall and thus yield spreads to widen. In this section we will
examine the connection between three variables we consider as proxies for general financial and
macroeconomic environment, which in turn should affect investors’ SDF and thus yield spreads
in the EMBIG countries and HIPCs. The theory of the SDF prescribes that the it is not asset
specific but only state specific (i.e. it should have the same value for all assets in a given state).
However, we want to check if the effect from changes in any of the three variables differ between
EMBIG countries and HIPCs. In other words, we ask the question if asymmetric changes in the
SDF exists, such that it becomes asset specific, which consequently could explain our observed
HIPC premium.

We include the following three variables in our tests: i) The VIX index as a measure for equity
market volatility. The index is based on implied volatility calculated from equity options prices,
and is designed to reflect investors’ consensus perception of expected volatility during the next 30
days. A higher volatility of equity markets could indicate that the probability of large negative
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income shocks tomorrow is increased. This would cause the SDF to increase. We thus expect
the VIX index to positively affect yield spreads. We have measured this variable as the average
annual value, and sourced it from the database of the Chicago Board Options Exchange; ii) A
business cycle variable in the form of an estimate of monthly industrial production for OECD
countries plus 6 other major economies16 inspired by Hamilton (2018). This measure is based on
an index published by OECD up until 2011, but were extended until end of 2017 by Baumeister and
Hamilton (2017). To isolate the business cycle component from this index, the log of the two-year
change in the index is taken (Hamilton, 2018). As the variable is reported on a monthly frequency,
we have taken the average of 12 months to convert the data series into annual observations. A
rise in the business cycle measure should indicate a higher income tomorrow, and the SDF would
therefore decrease. Thus we expect it to be inversely linked to yield spreads. The variable is
sourced from Professor James D. Hamilton’s homepage; and iii) The effective federal funds rate,
which is the overnight rate at which depository institutions trade federal funds with each other.
The rate acts as a proxy for the general interest rate climate, and thus general financial liquidity
conditions. Times of lower funding liquidity could indicate future adverse macro- and financial
economic conditions and consequently would the SDF rise. We therefore expect it to positively
linked to yield spreads. The variable is sourced from the FRED economic database.

In table (24) we present results from estimating the impact of the VIX index, the business cycle
measure and the federal funds rate on our five different calculated yield spreads. We employ an
FE estimation model, in which we control for time-invariant country fixed effects, as specification
tests concludes this to be the most appropriate approach. Across all five dependent variables,
two out of three explanatory variables are statistically significant on at least a 95 pct confidence
interval. As proposed, the VIX index has, on average, a positive effect on yield spreads. When
volatility in the US equity market is high the yield spreads across EMBIG countries and HIPCs
is on average likewise high. A one standard deviation (σV IX = 6.17) increase (decrease) in the
VIX index causes yield spreads on average to increase (decrease) with roughly 98 bps (using the
coefficient from column (1)). In four of the five estimated models the effect is significant on a 99
pct confidence interval. The coefficient on the business cycle measure is negative as we expected
and statistically significant on a 95 pct confidence level across all five dependent variables. A one
standard deviation (σBC = 0.05) increase (decrease) in the measure causes yield spreads on average

16Brazil, China, India, the Russian Federation and South Africa.
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to decrease (increase) with 70 bps (using the coefficient from column (1)). The effect from the
federal funds rate is positive, but highly statistically insignificant, as standard errors are roughly
the same size as the estimated coefficient. We get an adjusted R-squared of just 2.1 pct (in column
(1)), indicating that these three variables explain very little of the variance in yield spreads across
EMBIG countries and HIPCs. However, this is sensible as we have evidence from both literature
and our own baseline model estimations that country specific variables are essential in estimating
yield spreads. Nonetheless, the results in table (24) determine that yield spreads across EMBIG
countries and HIPCs are to some degree affected by common time-specific factors, such as market
volatility and business cycles. The theory of the SDF suggests that this is because such factors
affects investors’ general required risk premia.

In table (25) we have made another four FE estimations with time-invariant country spe-
cific fixed effects. In all four, the dependent variable is the yield spread calculated from USD-
denominated debt, and we have again included the three variables from table (24). However, we
have also included three interaction terms. All of the three variables are interacted with our HIPC
dummy variable. By doing so we can measure if the effect from any of the three variables on yield
spreads changes if the country is an HIPC (consult chapter 6, page 198 in Wooldridge (2015) for
further explanation of interaction terms). The interaction term of the HIPC dummy and the VIX
index is not statistically significant, neither when employed alone (column (1)) with the three vari-
ables nor when employed together with the two other interaction terms (column (4)). This means
that the effect on yield spreads from changes in the VIX index does not differ between HIPCs and
EMBIG countries. The same is true for the business cycle measure, as the interaction term for
this variable is also insignificant both in column (2) and column (4). Surprisingly, the interaction
term of the HIPC dummy variable with the federal funds rate is statistically significant on a 99
pct confidence interval both in column (3) and (4), even tough the federal funds rate in itself is
not statistically significant. The effect is negative, and a one standard deviation (σFED = 0.02)
increase (decrease) in the rate would cause yield spreads in HIPCs to decrease (increase) with
roughly 110 bps (using the coefficient in column (3)). It is puzzling why changes in the federal
funds rate should have a significant effect in HIPCs but not in general across both HIPCs and
EMBIG countries, and even more puzzling why this effect is negative. However, looking at trends
in our data set a possible answer presents itself. In the period 2009 through 2015, the federal
funds rate remains almost on a constant level around 10 bps. From 2015 through 2018, the rate
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rises to 170 bps in 2018. In the period 2009 through 2015, all of our HIPC yield spreads fluctuates
randomly without any common upward or downward trend. However, from approximately 2016
and onwards, all of the HIPC yield spreads begin a slight downward trend until 2018. Because this
exactly happens at the same time as the federal funds rate is rising, a statistical relationship is es-
tablished. The pressing question is then if this relationship is a simple correlation or of causational
nature. Due to the limited scope of this paper, we will not prioritize to examine and answer this
question. Yet, by inspiration from the paper by Ferrucci (2004), we can postulate a possible expla-
nation. In his study, Ferrucci finds that when short-term rates rises disproportional to long-term
rates, and the spread for investors who fund their investments in short-term rates and deploy that
capital in long-term rates consequently tightens, such investors will seek alternative ways to invest
their capital. This could mean that investors look towards emerging markets government bonds.
As HIPCs in general have much higher yields than EMBIG countries, potentially investors to a
higher degree preferred substituting holdings of long-term US government bonds with holdings of
government debt in HIPCs, than with holdings of government debt in EMBIG countries. This
would drive prices of bonds up, and thus yield spreads down in HIPCs, and potentially explain
why we obtain statistical significance of the interaction term between our HIPC dummy and the
federal funds rate, but no significance for the federal funds rate in itself. Since the latter is not the
case, we perceive the explanation by Ferrucci as more feasible than the theory of an asset specific
SDF. Conclusively, the results in table (25) in general indicates that asymmetric changes in the
SDF does not exist between EMBIG countries and HIPCs, at least not for variables that in general
affect yield spreads across the two types of countries.

To investigate if the interaction terms in table (25), largely is statistically insignificant because
it is implausible that there could ever exist such heterogeneous effects or because these are just
not present in HIPCs, we make yet another four regressions. Table (26) presents these results. We
have constructed three new interaction terms. Instead of interacting the three financial variables
with our HIPC dummy variable, we interact them with a dummy variable indicating whether or
not a country is an SSA country. In other words, we check if the effect from any of the three
variables on yield spreads changes if a country is geographically located in SSA. As such we shed
further light upon the possibility of the existence of a heterogeneous, and thus asset specific, SDF.
The results in table (26) indicates that this does not exists across SSA countries. Only one of the
three interaction terms are statistically significant. The interaction between the SSA dummy and
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the VIX index is positive and statistically significant on a 95 pct level in column (1) and at a 90
pct confidence interval in column (4). This means that increases (decreases) in the VIX index to a
larger extent causes yield spreads in SSA countries to increase (decrease) compared to non-SSAs.
The two other interaction terms are insignificant, and leaving us with little proof of the existence
of an heterogeneous SDF between SSA and non-SSA countries.

The results in table (26) thus substantiates the conclusions from table (24) and (25): yields
spreads are in fact affected by country-invariant effects, which again supports the hypothesis of
the existence of an SDF. However, the SDF seems to behave as prescribed by its theory, in the
sense that it does not become asset specific but only state specific. Consequently, our estimated
’HIPC premium’ cannot be explained by the existence of a heterogeneous SDF.

In conclusion, we are unable to fully explain our finding that HIPC governments in our sample
pay an excees yield spread vis-à-vis EMBIG governments. The statistical properties of our sam-
ple accommodate our study design and econometric specification. Credit ratings suggest a lower
heterogeneity of HIPC and EMBIG governments’ creditworthiness adjusted for common factors,
but our finding of an ’HIPC premium’ persists even when including credit ratings in our empirical
model, at least for continuously traded bonds. Liquidity is relatively homogeneous across HIPC
and EMBIG governments’ USD-denominated bonds and should therefore be unable to account for
our findings. We are unable to investigate its effects on local-currency yield spreads due to data
constraints. Taking into account the lower reliability of macroeconomic reporting in HIPCs, their
excess spread increases. Assuming presence of an ’SSA premium’ decreases, but does not remove
the ’HIPC premium’. In fact, even when considering investors’ SDF, we are unable to fully explain
any of these two premia. Consequently, we argue that at least in USD-denominated bonds, HIPC
government pays an excess spread that cannot be explained by common risk factors.

6 Discussion

In this section, we contemplate upon our findings of an ’HIPC premium’ and analyze its impli-
cations. First, we discuss whether evidence of an ’HIPC premium’ in fact is a consequence of a
moral hazard facilitating incentives framework, as our theoretical framework suggests. Then, we
estimate its nominal effect in an attempt to contextualize the benefits and costs of participation in
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the HIPC initiative. We proceed to discuss implications for practitioners and policy makers, and
conclude by discussing how this paper suggests new paths of research.

6.1 Connection to Theoretical Framework

In our theoretical framework, we argued that debt relief induces higher yield spreads in absence
of binding credit constraints for recipient countries. As noted, we are unable to directly test this
causality due to data constraints. Therefore, evidence of an ’HIPC premium’ is not necessarily
evidence that our theoretical framework’s implications hold. In this section, we use the data that
is publicly available to discuss whether our theoretical model’s proposition actually do explain
higher HIPC spreads.

6.1.1 Do HIPCs Face Binding Credit Constraints?

The sufficient condition for higher yield spreads post-debt relief in our theoretical framework is
absence of a binding credit constraint. Consequently, HIPCs need to not face a binding credit
constraint, if the debt relief provided under the HIPC initiative should be able to affect credit
spreads at all.

Fig. (14) depicts the compound annual growth rate (CAGR) of the 36 HIPCs’ debt-to-GNI
ratio since the year of debt relief through 2017, sorted, from left to right on the x-axis, by debt
levels immediately after debt relief. That is, the country that saw debt relief reduce its debt level
to the lowest is located at the far left on the x-axis (Cameroon). We exclude domestic debt due
to lack of complete, publicly available data, and we include both concessional and commercial
debt due to their substitutability. The figure shows that more than two-thirds have increased
their relative debt levels. In other words, based on the estimations of the creditors that forgave
debt under the HIPC program, two-thirds of the countries have assumed debt to a level that is
considered ’unsustainable’ (typically 25-50 pct of GNI, cf. IMF (2017)). In particular, countries
that had post-relief debt-to-GNI ratios of less than 25 pct have grown their indebtedness by a
seven pct CAGR on average. One interpretation is that creditors significantly overestimated the
’sustainable’ level of indebtedness in some countries - in other words, that ’too much’ debt relief
was granted. These countries, at least, seem to not face binding credit constraints.

Most countries that did not significantly increase their relative indebtedness have been subject
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to violent civil wars (e.g. Afghanistan and Burundi) or catastrophic natural disasters (e.g. Co-
moroes and São Tomé & Principe). Such characteristics tend to ’scare away’ private investors and
may impose constraints on the debt levels that these countries can achieve. Fig. (15) depicts each
country’s CAGR in debt-to-GNI from fig. (14) (y-axis) against a ’financial market accessibility’
measure computed as the average end-of-year ratio, in the period from debt relief through 2017,
of commercial debt outstanding-to-GNI (x-axis). When excluding countries that have not issued
marketable debt since receiving debt relief, a logarithmic trendline produces a 54 pct R-squared
statistic. This indicates that countries with access to commercial debt markets also choose to
’indebt’ itself herein (vis-à-vis cheaper, concessional funding). The concave expression for market
accessibility also indicates that there is a ’credit ceiling’ - a level of debt, where creditors are no
longer willing to provide credit to the country. Including countries without marketable debt de-
creases the R-squared statistic to 42 pct and flattens the trend line, indicating a lower credit ceiling
in these countries. That is, access to commercial debt markets tend to accelerate debt issuance up
to a certain level. That investors set a ’credit ceiling’ is not surprising, if the funds are used for
short-term expenditure, as indicated by section two.

However, it is unclear whether HIPCs have been unable to (because commercial creditors are
unwilling to provide funding) or chosen not to (since concessional debt from other countries or the
World Bank is less costly) increase its debt stocks. Within corporate finance, the trade-off theory
of Kraus and Litzenberger (1973) suggests that an entity will issue debt to the point where the
marginal benefit from debt’s tax deductibility is equal to the marginal cost of financial distress.
While tax deductibility obviously is irrelevant for a government issuer, even if a country has access
to concessional funding, a benefit (lower yield spreads) may come from having a ’track record’ in
commercial debt markets. Fig. (16) shows the historical composition of all HIPCs’ accumulated
outstanding debt obligations. Debt issued on commercial terms has historically constituted in
excess of 30 pct of HIPCs’ outstanding obligations, but have to some extent been replaced by
concessional debt in recent times. Additionally, HIPC debt relief, which was concentrated in loans
from the IDA (the World Bank’s concessional lending division), did not accelerate commercial
debt issuance. Instead, the relief was largely offset by new non-IDA concessional lending. This is
surprising, since the World Bank and its donor countries’ concessional lending platforms were set
up as a ’lender of last resort’. This may suggest that the countries that have not increased their
relative debt stock have done so because they were unable to, not by choice.
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However, trends are changing and reflect large heterogeneities countries in-between. Fig. (17)
shows the yearly averages of the fraction of HIPC and EMBIG governments’ outstanding debts
that are issued to multilateral institutions during the period 1993-2017. This type of debt tends to
be concessional. We see a significant shift change between Zambia and Algeria, which reflects the
point where HIPC countries conclude and EMBIG countries commence. In fact, on average, more
than 50 pct of HIPC governments’ outstanding debt is issued to multilateral institutions, while
only 10 pct of EMBIG governments experience the same extent of multilateral debt obligations.
Fig. (18) shows the development in the average and median of outstanding debt to multilaterals of
HIPCs and EMBIGs over time. We see that although the average ratio for HIPC governments have
decreased since 2005, the observation that HIPC governments issue significantly more of their debt
to multilateral institutions than other types of creditors compared to EMBIG countries is stable
over time. The fact that average and median trends are similar also suggest that the observation
is not driven by outliers.

Not only are HIPCs more reliant on concessional funding, the degree of concessionality is
also greater. Fig. (19) shows the yearly average of weighted-average interest rates based on
the loans’ face value outstanding at year-end. Again, we see a significant shift change between
Zambia and Algeria, the point dividing HIPCs and EMBIG countries. During 1993-2017, the
average HIPC government’s loans from multilateral institutions carried an interest rate of around
1.2 pct, while the rate for the average EMBIG government was approximately 2.5 pct. Fig. (19)
depicts the average and median rate of HIPCs and EMBIGs over time. Again, we see that this
observation is relatively constant over time and not driven by outliers. Compared to our summary
results table (8), these interest rate observations are significantly below the funding costs indicated
by yield spreads on commercial bonds for both HIPCs and EMBIG countries. This is because
interest rates on concessional debt is politically determined to carry a grant element, and as such
are designed to be lower than rates determined by competitive markets. An observation that
substantiates this assertion is the fact that multilateral institutions’ claims, officially, rank senior
to commercial creditors’ in case of a default. However, in almost all practical cases, commercial
creditors actually rank senior to all other creditors (The World Bank International Debt Statistics,
2019). Consequently, lower interest rates on multilateral loans must be due to their concessionality
(i.e. that rates are politically determined).

In conclusion, we find mixed results, but mostly substantiating that HIPCs do not face binding
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credit constraints. Most HIPCs still originate a large part of its debt from the World Bank. The
extent to which this is by choice or by necessity is unclear. However, HIPCs’ greater access to
marketable bonds has reduced HIPC reliance on concessional funding in recent years. Broadly
speaking, we can divide HIPCs into two groups. One - being the largest group - has significantly
increased its debt stocks up to a certain level, and the other - mostly smaller island nations -
has broadly retained its post-relief debt levels. Countries in the first group has had ample access
to commercial credit markets following debt relief, possibly because ’too much’ debt was relieved
under the HIPC initiative. While countries in the second group have had stable post-relief debt
levels, when they have issued debt, it has primarily been to multilateral institutions in concessional
form.

6.1.2 Does Debt relief Induce Moral Hazard?

The sufficient condition outlined in our theoretical framework appears to be reasonably satisfied in
HIPCs. In this section, to substantiate our proposition, we investigate whether debt relief indeed
induce a moral hazard problem in the decision to default, which may explain HIPC government’s
higher yield spreads. We cannot reasonably determine these governments’ exact expectations of an
additional debt relief. However, we can use data on actual defaults to map heterogeneities in the
way that HIPCs and EMBIG countries, respectively, historically have decided to default. Thereby
obtaining indications on default preferences for HIPC and EMBIG governments.

One parameter used by creditors to price default risk is expected losses, EL. A simplified form
is given by:

EL = PD ∗ LGD ∗ EAD where, (73)

PD = # of defaults

# of issues
, (74)

LGD = loss severity

EAD
= 1− recovery rate, (75)

and EAD denotes exposure at default, representing the principal outstanding owed by the debtor.
For instance, consider a government that has 10 zero-coupon bonds outstanding, each with a face
value of USD 1,000m and a 1-year term-to-maturity. In absence of defaults, investors in all bonds



6.1 Connection to Theoretical Framework 83

will receive 10 ·USD 1, 000m = USD 10, 000m upon maturity, which can be considered the EAD.
If the government is expected to default on one of the 10 bonds, the probability of default, PD,
of the debtor is 10 pct. If the debtor country is expected to repay USD 500m to investors in
the one defaulted bond, this is the loss severity. Hence, the loss given default on the defaulted
bond, LGD, is 50 pct. Consequently, the expected loss for the particular government’s investors is
EL = 10% · 50% ·USD 10, 000m = USD 50m. That is, if any one investor purchases all 10 bonds
in full, the investor can expect to lose USD 50m or 5 pct of the principal that the investor had
the rights to in absence of default. As noted in our theoretical framework, the higher the expected
loss (that is, the ’less’ capital expected to be returned to an investor compared to contractually
commitments), the higher the yield spread (that is, the higher compensation for losses from default
demanded by the investor).

HIPCs have a very limited track record in commercial debt markets. The first broadly marketed
bond issued by an HIPC was in late 2007 (when not considering local currency-denominated bonds).
Most EMBIG countries have an excess of 30 years of track record in commercial debt markets,
including during expansions and recessions. This limits the comparability of historical default rates
(i.e. PD) of HIPCs vis-à-vis EMBIG countries. Additionally, there have only been two recorded
defaults in HIPCs during our sample period, compared to 20 for EMBIG countries (Moody’s,
2017). This could indicate that HIPCs default less often than EMBIG countries (i.e. have a
lower PD). However, more credit rating agencies tend to cover EMBIG countries’ securities than
HIPCs’. Therefore, the data is biased towards higher reported default rates for EMBIG countries.
The limited data on HIPC defaults also limits our ability to compute LGD. For EMBIG countries,
the average LGD is given by 54-65 pct, depending on methodology, with quite limited variation
(Ibid.). In case of HIPC defaults (Cote d’Ivoire in 2000 and Mozambique in 2016), the LGD was
18 and 88 pct, respectively (Ibid.). As a consequence, we are unable to conclude much about the
historical PD and LGD for HIPCs based on defaults in broadly marketed bonds.

We take a more comprehensive, but also less accurate approach to resolve these data constraints.
We use the government default database provided by Bank of Canada’s Credit Rating Assessment
Group (CRAG) to compute the historical loss severity for HIPCs and EMBIG countries from
1993-2017. We use loss severity in absence of richer data. That is, the database allows us to
compute the historical loss severity, but not the actual rate of default (which could be used as
a measure of PD). However, if we assume that average loss severities or recovery rates do not
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vary significantly between HIPCs and EMBIG countries, the CRAG estimates could be used to
proxy PD · LGD and thus EL/EAD (i.e. the principal lost by investors each year as a fraction
of contractual principal repayments). Additionally, the data reliability varies significantly from
country to country. The CRAG computes a ’data reliability score’ from 1 (most reliable) to 4
(least reliable) for each country. To take into account reliability, we aggregate investor losses from
defaults across all HIPCs and EMBIG countries, respectively. Using this methodology, we have an
average reliability score of 2.4 and 2.5 for HIPCs and EMBIGs, respectively, indicating comparable
data reliability. With these caveats in mind, we compute the following ’actual loss rate’ measure,
ÂLRt, for the group of HIPCs and EMBIG countries, respectively, for each year t:

ÂLRt =
̂(
EL

EAD

)
t

=

N∑
i=1

loss severityt

N∑
i=1

FV outstandingt

. (76)

That is, for each group of countries every year, we take the ratio of the amount of face value (minus
recoveries) on which countries in the group (HIPC/EMBIG) have defaulted during the year (i.e.
loss severity) to the amount of face value outstanding. If a country defaults on a given security in
year t, then loss severity is included in year t, and the face value of the bond is removed from next
year’s calculation, ̂ALRt+1. Fig. (21) displays the results.

There are several interesting aspects of the actual loss rate. After around 1990, HIPCs have
a significantly higher loss rate than EMBIG countries. In fact, in any year since 1990, HIPCs
have at least a double as high loss rate as EMBIG countries. However, there are significant spikes
in the loss rate. These are concentrated around the 1980s for EMBIG countries and 2006 for
HIPCs. Under CRAG’s default categorization, any rescheduling of interest or principal counts
as a default. Therefore, when EMBIG countries restructured debt under the Brady plan around
1985, and HIPCs were relieved of debt under the HIPC and MDRI programs around 2006, the loss
rate technically increases, even if creditors voluntarily negotiated such credit events. After these
initiatives, the loss rate tends to decrease. This should follow naturally from any debt reduction.
Both loss rates remain in recent years low compared to a historical average though. Therefore, it
may seem obvious that HIPCs pay a higher yield spread than EMBIG countries, because HIPCs
has a higher historical loss rate. However, it does not make sense that HIPCs pay a historically
high yield spread, when their recent loss rates have decreased significantly.
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Unfortunately, the CRAG data do not allow us to link loss rates to individual securities.
However, the data does group defaults according to some creditor types. Fig. (22) and (23)
displays loss rates for HIPCs’ and EMBIG countries’ debt to commercial creditors, weighted based
on face value outstanding or equal-weighted per country. Additionally, the CRAG data splits the
data into non-concessional debt to official creditors (i.e. government nations and supranational
organizations, such as the World Bank and the IMF) and non-concessional debt. From this, we can
’reverse-engineer’ the loss rate on concessional debt to official creditors (i.e. largely the creditors
that facilitated debt relief). The loss rate on concessional debt is displayed in fig. (24).

From fig. (22), it is clear that loss rates on commercial debt historically has been as high as 30 to
50 pct for HIPCs. This is significantly higher than the loss rates for all debt. In particular, around
the implementation of the Brady plan for EMBIG countries in 1985, commercial debt markets
opened up for even the least credit-worthy HIPCs. This can also be seen from the figure, since
the rate of default for HIPCs jumps from less than 10 to more than 30 pct in 1986. Subsequent to
the Baker plan, HIPC loss rates remain high. One interpretation is that as investors ’fled’ EMBIG
countries due to the Baker plan’s debt reductions, investors commenced borrowing to HIPCs.
Since most HIPCs only faced scarcely available commercial credit before 1985, HIPCs were unable
to estimate the true level of sustainable indebtedness and therefore started to default. In fact,
HIPC defaults on private debt only started to decrease after the HIPC and MDRI programs in
the beginning of the 21st century. In sum, loss rates on commercial debt have historically been
significantly higher than the rate of default on debt to all creditors. However, while EMBIG
countries have defaulted very little on private debt after 2000, HIPCs still face relatively high loss
rates.

Comparing fig. (22) to (22), it becomes clear that the countries that tend to issue large amounts
of debt also tend to impose larger losses on creditors from defaulting. In particular, significant
percentual losses are found in Mozambique and Zambia, which carry some of the highest debt
issue volumes among HIPCs. That is, the cross-sectional average is significantly lower than the
FVO-weighted measure. In fact, on equal-weighted basis, HIPCs’ historical losses from defaults
are currently higher than EMBIG countries, but lower than during the peak of the debt crises in
the latter.

From fig. (24), it appears that there are very few losses from defaults concessional debt. In
fact, there are no significant differences in the default rate levels for HIPCs and EMBIG countries.
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The only exception is from 2006 to around 2012, during which HIPCs received significant debt
relief, which, as noted, is treated as a credit event by CRAG. As a side note, the loss rate on
concessional debt for HIPCs is practically zero in 2005, where the MDRI debt relief program was
announced, but not implemented. This may indicate that HIPCs were ’holding off’ on defaulting,
since a large part of their debt possibly would be written off from the implementation of the MDRI
a year later, from 2006.

These observations may indicate that while HIPCs impose larger losses from default on com-
mercial creditors than EMBIG countries, HIPCs only decide to default as often as EMBIGs on
their concessional debt. Our theoretical model outlined why countries under commercial credit
constraints, with access to concessional credit and with an expectation of debt relief likely face a
higher probability of default and higher yield spreads. This is because the costs associated with
defaulting on commercial debt are lower. If HIPCs decide to default more often on commercial
debt than EMBIGs, but decides to not default on concessional debt, it may indicate that conces-
sional creditors constitute a more important creditor type. This may be due to either the fact that
concessional creditors make available concessional credit or that concessional creditors typically
are those that institute debt relief initiatives. As noted above, some EMBIG countries have access
to concessional credit as well. Therefore, it may be feasible to assume that HIPCs default less often
on concessional credit than on commercial credit due to the fact that HIPCs want to maintain
a ’good relationship’ with concessional creditors. Likely because these are the instituters of debt
relief initiatives. Consequently, defaulting on commercial debt is less important. One narrative of
the higher credit spreads paid by HIPCs is thus that commercial creditors price in these countries’
incentives to default on commercial, but not concessional debt.

In conclusion, HIPC governments on average impose higher loss rates on their commercial
creditors than EMBIG governments do. However, their loss rates on concessional debt are quite
comparable. This could indicate that HIPC governments issue more commercial debt only to
default, but retains a ’good relationship’ to its concessional creditors, which also are the instituters
of debt relief. This resembles moral hazard and thus substantiates our framework. However, a
small number of large-economy, high-volume HIPC issuers significantly worsen the average loss
rate statistic. This suggests that while a few HIPCs engage in moral hazard - issuing bonds only
to default, as predicted by our theoretical framework- most HIPCs very rarely impose losses on
commercial creditors. Hence, it seems that our theoretical framework overestimates the prevalence
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of moral hazard, broadly speaking, in HIPCs.

6.2 Assessment and Extent of Wealth Transfers Following Debt Relief

Accepting the propositions of our theoretical framework means accepting that HIPCs’ government
debt inherently carries higher expected losses than EMBIG government debt. However, in our
empirical model, we attempt to approximate these additional losses using well-established common
risk factors and still find a premium of 298 bps on USD-denominated debt. In our analysis of result
robustness, we argued that heterogeneous sensitivity to the SDF could not reasonably explain
this ’HIPC premium’. Taken altogether, these observations suggest that creditors consistently
overestimate expected losses in HIPC government debt. In this section, we attempt to assess and
quantity the effects of this overestimation. We assume the perspective of an investment professional
to simulate and compare returns on HIPC government debt vis-à-vis other asset classes. Based on
these findings, we estimate the extent of HIPC governments’ post-relief excess interest payments,
and the implied amount of wealth that these have transferred to creditors.

6.2.1 Asset Class Characteristics of HIPC Government Debt

To map the asset class characteristics of HIPC government’s debt and the ’HIPC premium’, we
compute annual excess returns and Sharpe ratios for HIPCs and EMBIG countries, respectively.
We assume that an investor invests in a portfolio of HIPC or EMBIG government bonds, finances
this by borrowing at the risk-free rate (i.e. the YTM on the generic US government bond that
matches the WATTM of the bonds in the portfolio) and re-balances on the last trading day of
every year. We restrict our analysis to USD-denominated bonds due to data constraints.

We use the yield spread quotes computed retrieved in section 4.2 and adjust for three aspects
to reflect an investor’s realized returns: liquidity, losses from defaults and bond price fluctuations.
For liquidity, we use the YTM bid-ask spread, BidAskSpreadY TM,c, computed in section 5.3.3. To
adjust for losses from defaults, we use the HIPC- and EMBIG-specific loss rates, ÂLRt, estimated
in section 6.1.3. Since we only have YTM quotes and not nominal bond prices for several securities,
we are required to compute a separate measure for the collective effect of price fluctuations in bond
i and the maturity-matched generic US government bond that finances the purchase of bond i.
We compute this measure as:
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%∆Pi,(t−1,t) = Pi,t(Y TMi,t, TTMi,t)
Pi,t−1(Y TMt−1, TTMt−1) −

Pf,t(Y TMf,t, TTMf,t)
Pi,t−1(Y TMt−1, TTMt−1) − 1, (77)

where Pi,t(Y TMi,t, TTMi,t) is price of bond i at the end of year t based on its embedded option-
adjusted YTM and TTM at the time, and Pf,t(Y TMf,t, TTMf,t) is the equivalent for the US
government bond. That is, we adjust the investor’s return in YTM for bond capital gains and
losses gross of taxes.

We weigh the percentage exposure to each country within each group in two ways: value-
weighted and equally-weighted. To compute value-weighted returns, we consider that if, say, the
average aggregated face value outstanding, FV O, of all Tanzanian government bonds during year
t constitutes 5 pct of the FV O of government bonds issued by all HIPCs, then the return on
Tanzanian government bonds weights 5 pct in the HIPC index during year t. Mathematically, the
value-weighted excess returns of HIPCs and EMBIGs, respectively, in year t are given by:

ERVW,t =
(
1− ̂ALRVW,t

)
·
N∑
c=1

( FV Oc,DAvg

N∑
d=1

FV Od,DAvg

· (1−BidAskSpreadY TM,c)

·
N∑
i=1

 FV Oi,DAvg

N∑
j=1

FV Oj,DAvg

·
(
Y Si + %∆Pi,(t−1,t)

)), (78)

where c and d denote a particular HIPC or EMBIG country, i and j denote a particular bond
for the particular HIPC or EMBIG country. That is, if an investor invests in a value-weighted
portfolio of HIPC or EMBIG countries’ government bonds at the end of year t−1, it would provide
a return net of bid-ask spreads, losses from defaults and bond capital gains and losses of ERVW,t

in year t.

Analogously, to compute equal-weighted returns, we state that the return provided by the
weighted-average return of Tanzanian government bonds outstanding during year t constitute the
same percentage of the HIPC index as, the weighted-average return on, say, Zambian bonds, even
if the aggregated FV Ot of all Tanzanian bonds is significantly different from that of Zambian
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bonds during year t. Mathematically, the equal-weighted excess returns of HIPCs and EMBIGs,
respectively, in year t are given by:

EREW,t =
(
1− ̂ALREW,t

)
· 1
Ct
· (1−BidAskSpreadY TM,c)

·
N∑
i=1

 FV Oi,DAvg

N∑
j=1

FV Oj,DAvg

· (Y TMi − rfUSD,DAvg,i)

 , (79)

where Ct denotes the number of countries with data on yield spreads available in year t. The
results are plotted in fig. (25). For comparison, we also include the annual excess returns for the
value-weighted S&P 500 and USD-denominated Bloomberg Global Equity Portfolio indices.

In all 10 years for which we have a complete set of data (2009-2018), an equal-weighted portfolio
of HIPC bonds yields a higher excess return net of defaults and bid-ask spreads than a FVO-
weighted HIPC portfolio as well as either EMBIG portfolios. The two equity portfolios yield higher
excess returns than all bond portfolios in most years, although the annual volatility of returns is
higher as well. There are various implications of this. Firstly, from a risk-return standpoint, it is
clear that equities and bonds still remain very different asset classes in terms of volatility of returns,
even if bonds are issued by much less developed economies. Secondly, a 380-390 bps difference in
arithmetic and geometric average between the equal-weight HIPC and EMBIG portfolios indicates
that, during the 10-year period, HIPC bonds strongly outperforms EMBIG bonds, even when
considering defaults. This substantiates the proposition that creditors consistently overestimate
expected losses from HIPC governments.

To compare risk-adjusted returns, we compute the Sharpe ratio for each of the bond and equity
indices. Mathematically:

Sharpe = Rp −Rf

σp︸ ︷︷ ︸
For equity

= Y SHIPC/EMBIG

σY SHIP C/EMBIG︸ ︷︷ ︸
For bonds

. (80)

Fig. (26) plots the Sharpe ratios based on annual data, understood as the Sharpe ratio if
an investor purchased the portfolio as of end-of-year in the previous year. For instance, if an
investor purchased the equal-weighted HIPC bond portfolio on 31 December 2008, the investor
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would have enjoyed an annual Sharpe ratio of 3.45 through 31 December 2017. This is close to
eight and four times the Sharpe ratio that global equity and S&P 500 investors would have enjoyed,
if they bought these indices in 2009. A Sharpe ratio of 3.45 is also four times the Sharpe ratio of
the FVO-weighted EMBIG portfolio, the bond portfolio that most closely mimics equal-weighted
HIPC performance. The Sharpe ratio has deteriorated in recent years, which could either indicate
increasing volatility in international markets for HIPC bonds or that investing in these countries’
bonds has become a more ’crowded’ trade.

It is noteworthy that although average returns provided by the equal- and value-weighted HIPC
portfolios are similar, the volatility is much higher, and thus the Sharpe ratio much lower, for the
latter. This is mainly driven by differences in realized losses from defaults. In particular, the
HIPCs that received the largest amount of debt relief have tended to issue the largest volumes of
debt relative to their economic size. However, the same HIPCs have also defaulted more often.
This substantiates the propositions of our theoretical framework in the sense that greater amounts
of debt relief tend to facilitate greater extents of moral hazard through anticipation of equally
great debt relief anew. Naturally, following the implementation of the HIPC and MDRI programs,
an investor could not feasibly forecast which countries that intended to achieve unsustainable debt
levels and which did not. However, our propositions do suggest that the governments who received
the highest amount of debt relief also were those that most quickly ’re-indebted’ and thus may
provide guidance going forward.

The converse is true when looking at EMBIG countries. The Sharpe ratio for the FVO-
weighted EMBIG portfolio is no less than double that of the equal-weighted portfolio. Like for
HIPCs, under-performance is driven by higher losses from defaults for the latter. In other words,
EMBIG countries with little tradable debt outstanding tend to impose higher losses from defaults
on investors. However, as discussed in section 5.1, indebtedness levels for EMBIG countries are
quite stable over time.

Hence, even when an EMBIG country defaults, commercial creditors remain willing to provide
the defaulted country with funding (potentially apart from those that suffer from the default).
What this could indicate is that EMBIG countries do not face credit constraints the same way
that HIPCs do. Additionally, EMBIG countries have more limited access to concessional funding
and therefore debt relief. Our theoretical framework predicts that these factors should materialize
in a lower yield spread and, ceteris paribus, lower returns for investors. The historical return
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patterns examined in this section indicates that this is the case.
In conclusion, we have simulated and mapped the characteristics of HIPC government debt

as an asset class. Over the past decade, both raw and risk-adjusted returns net of defaults have
been significantly higher in HIPC government bonds than for other classes of securities, including
comparable government bonds and, to some degree, equities. Risk-adjusted returns have decreased
in recent years, however. Even if HIPCs have faced higher yield spreads in the past, historical
defaults, however, have not been able to justify such additional credit risk compensation. In
fact, we estimate an average annual ’HIPC premium’ of 384 bps on USD-denominated debt when
comparing equal-weighted HIPC and EMBIG government debt portfolio adjusted for defaults.

6.2.2 Estimation of Post-Relief Wealth Transfers in HIPCs

Our results display an ’HIPC premium’ of 298 bps in our empirical model and of 384 bps in our
investor returns simulation for USD-denominated bonds, both of which we are unable to reasonably
account for by common risk factors. This unexplained ’premium’ indicates that HIPC governments
have provided ’excess’ interest payments to its commercial creditors. In fact, we argue that these
excess interest payments constitute a wealth transfer. In this section, we aim to estimate the
extent of this wealth transfer from some of the world’s poorest countries to international investors.

As yield spreads calculations are based on debt pricing in secondary markets, they do not con-
stitute the actual interest rate payable by governments to their investors. However, an incremental
jump in their yield spread should worry the governments in HIPCs. As yield spreads act as proxy
for the required coupon that a debtor would have to pay in case of issuing new debt at face value,
an increase in the yield spread, ceteris paribus, suggests that the funding costs of the debtor has
too increased. We provide a simple, yet indicative, estimate of the financial cost for each country
of having participated in the HIPC program. We will measure this cost as the USD equivalent
amount, by which their funding costs has increased due to our estimated ’HIPC premium’. In
other words, we treat the yield spreads as the direct funding costs of each country, and calculate,
in USD, by how much these has increased for each country as a consequence of having participated
in the HIPC program.

A significant problem when attempting to accurately estimate these financial costs is the serious
lack of publicly available data on the details of the debt outstanding in HIPCs. The World Bank, in
its World Debt Indicators database, provides data on public and publicly guaranteed debt to private
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creditors measured in USD. This includes: i) bonds that are both publicly issued and privately
placed, ii) commercial bank loans from private banks and other private financial institutions, and
iii) other private credits issued by manufacturers, exporters, and other suppliers of goods and bank
credits, covered by a guarantee of an export credit agency. As our data set only includes traded
bonds, where data on the characteristics of these is available, the data set provided in the World
Bank database is inherently more comprehensive. However, the database does not contain any
reliable data on the price, interest rate payments, and maturity associated with this debt. As
we focus on the price of debt, we could not have utilized the data on private debt outstanding
from this database. Still, the database can and should be used in the estimations of this section.
Assuming that the ’HIPC premium’ is not only present in HIPCs’ funding costs in publicly issued
bonds, but that it also exists in the other types of an HIPC government’s debt obligations, we will
severely underestimate the financial costs if we only base these estimations on the debt included
in our data set (i.e. base these only on publicly issued bonds).

To illustrate the difference between the debt outstanding for HIPCs in publicly issued bonds
and the total amount of debt outstanding to private creditors, as reported by the World Bank,
fig. (27) is provided. The figure depicts the former as a percentage of the latter. From the figure,
it is clear to see that as time passes the debt mapped by our data set to a larger extent matches
that provided by the World Bank. Two reasons can explain this trend: i) HIPCs to a larger extent
choose publicly issued bonds as a source of finance, or ii) data on publicly issued bonds has become
more readily available. As previously discussed, fig. (16) (depicting the composition of HIPCs’
government debt per creditor type) indicates that the former is somewhat true, but generally it is
hard to tell if any of the two reasons dominate. In 2017, where our data set covers the largest part
of that from the World Bank, publicly issued bonds with publicly available data amounted to only
30 pct of the total debt to private creditors. Generally speaking, if we do not include the debt
covered by the World Bank but not included in our data set, for which information on pricing,
maturity, and other traits are not available, we would likely underestimate the financial costs by
roughly two-thirds.

We split our estimation of the ’wealth transfer’ from HIPC governments into three parts. First,
we estimate the financial costs associated with each HIPCs publicly issued bonds covered in our
data set (henceforth denoted ’public debt’17). Next, we estimate the financial costs associated with

17In the sense that data on this debt is publicly available.
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each HIPCs debt outstanding to private creditors covered in the World Bank database (’private
debt’18). Finally, we sum the two calculations and relate the total sum to the amount of debt relief
received to infer a net benefit provided to each HIPC of having participated in the HIPC initiative.

Our first estimation is split into two sections. First, we will measure the ex-post size of the
cost, meaning what each country already have paid in excess yields on their debt from the year
they received debt relief through 2017. Then, we estimate ex-ante what each country will pay in
excess yields going forward from 2018. The sum of the two parts will constitute the total cost for
each country on their public debt. For each country from the year that they received their last
HIPC or MDRI debt relief (cf. (1)) through 2017, we multiply their gross yield within each of
the three types of bonds: i) debt denominated in USD; ii) debt issued in local currency and are
continuously traded, converted to USD; and iii) debt issued in local currency but not continuously
traded, converted to USD, with the corresponding ’HIPC premium’ estimated from that debt
category (e.g for the USD-denominated debt the premium is 2.98 pct, as calculated in column (4)
from table (12), and denoted δ). That is, we calculate the part of the gross yield spread that can
be attributed to the HIPC premium based on our empirical model. We then multiply this HIPC
premium part of the yield spread with the total debt amount outstanding in that corresponding
year. The total excess yield payment, EPpublic, in year t for country i is thus calculated as

EPpublic, it = DUSD, it · ((1 + Y SUSD, it) · δUSD)

+DLC Y TM, it · ((1 + Y SLC Y TM, it) · δLC Y TM)

+DLC Y UI, it · ((1 + Y SLC Y TM, it) · δLC Y UI) . (81)

To appropriately compare excess interest payments in years following debt relief we need to discount
these payments. The sum of the present value of the excess payments for country i is calculated
as: ∑

PV EPpublic, i =
T∑
t=1

EPpublic, it

(1 + rit)t
, (82)

where t = 0 is the year country i first received relief , t = 1 is the year after, and so forth. This
gives us a total amount of what each country has had their funding costs increase with due to the
HIPC risk premia, from when they received debt relief through 2017, measured in present value

18In the sense that data on the details of this debt is not publicly available.
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terms. The discount rate we apply in eq. (82) is the weighted-average yield, without the ’HIPC
premium’ for country i at time t, calculated as:

rit = (1 + Y SUSD, it − (1 + Y SUSD, it) · δUSD) · DUSD, it

(DUSD, it +DLC Y TM, it +DLC Y UI, it)

+ (1 + Y SLC Y TM, it − (1 + Y SLC Y TM, it) · δLC Y TM) · DLC Y TM, it

(DUSD, it +DLC Y TM, it +DLC Y UI, it)

+ (1 + Y SLC Y UI, it − (1 + Y SLC Y UI, it) · δLC Y UI) ·
DLC Y UI, it

(DUSD, it +DLC Y TM, it +DLC Y UI, it)

+ rf, it, (83)

where rf, it is the risk free rate (from US government bond yield curve in 2018) matching the
WATTM on country i’s outstanding debt i in year t, which we in eq. (36) and (37) subtract to
arrive at the yield spread for each HIPC. The reason for removing the ’HIPC premium’ part of
the yield for each country is that had the funding been provided through neutral mechanisms (e.g.
market-based debt reductions vis-à-vis debt relief), the HIPC governments’ yield spreads would,
most likely, not reflect a premium in the first place. In essence, we apply a discount rate reflecting
the equivalent return an investor could have earned by investing in a comparable government which
had not received debt relief.

To estimate the future financial costs to each country, we take a slightly different approach
than the above. We treat these future excess payments as an annuity, in which we base the
calculation of the payments on each country’s 2018 outstanding debt and yield spread. The
number of periods in the annuity is the WATTM of each country’s debt outstanding in 2018. In
essence, we base our estimations on the assumptions that each country’s yield spread and debt level
in 2018 remain constant until maturity, and that no debt is issued upon maturity of existing debts.
Of course, these assumptions are unlikely to hold in their entirety, but they do represent the most
conservatively realistic scenario given currently available data. The calculation for future excess
payments, FEPpublic, for each country, i, going forward from the year 2018 is a slight modification
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of that in eq. (81):

FEPpublic, i = DUSD, i2018 · ((1 + Y SUSD, i2018) · δUSD)

+DLC Y TM, i2018 · ((1 + Y SLC Y TM, i2018) · δLC Y TM)

+DLC Y UI, i2018 · ((1 + Y SLC Y TM, i2018) · δLC Y UI) . (84)

The present value of the annuity is then calculated as:

PV FEPpublic, i = 1
(1 + ri2018)12 · FEPpublic, i

[
1
r
− 1
r (1 + ri2018)TTMi2018

]
. (85)

The discount rate we apply is calculated exactly as in eq. (83), but we only use data points in
2018 to avoid unpredictable forecasting of HIPC government yield spreads and the fraction of this
that constitute a premium. Consequently, the discount rate for future excess payments are given
by:

ri2018 = (1 + Y SUSD, i2018 − (1 + Y SUSD, i2018) · δUSD)

· DUSD, i2018

(DUSD, i2018 +DLC Y TM, i2018 +DLC Y UI, i2018) (86)

+ (1 + Y SLC Y TM, i2018 − (1 + Y SLC Y TM, i2018) · δLC Y TM)

· DLC Y TM, i2018

(DUSD, i2018 +DLC Y TM, i2018 +DLC Y UI, i2018) (87)

+ (1 + Y SLC Y UI, i2018 − (1 + Y SLC Y UI, i2018) · δLC Y UI)

· DLC Y UI, i2018

(DUSD, i2018 +DLC Y TM, i2018 +DLC Y UI, i2018) (88)

+ rf, i2018. (89)

By adding together the amounts calculated in eq. (82) and (85) the total increase in funding cost
on public debt for each HIPC is estimated.

In the second part of our estimations we employ the data on private debt outstanding from the
World Bank database. To not double account, we start by subtracting the total debt outstanding
in each year covered by our data set, from the amount reported in the database. Next, we replicate
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almost the same calculations as in the first part of our estimations. The main difference is that the
debt in the World Bank database is not divided into the previous three debt categories, and that we
have no data on pricing and maturity on this debt. Hence, we are forced to make some simplifying
assumptions, which limit the reliability and validity of our estimations. Yet, as mentioned, we
argue that this effect is exacerbated if omitting private debt only covered by the database. As
we have no data on maturity of this debt, we will skip the annuity calculation. Such calculation
would simply be too much of a guess rather than an estimate, had we attempted it. Thus, our
estimations on the private debt is sort of conservative. We treat the private debt data from as
being equivalent to our third publicly issued bonds category: debt issued in local currency but
not continuously traded. This is sensible since after we have subtracted the debt outstanding
already covered by our data set, the debt that is left in the data set of the World Bank database is
publicly issued bonds with no publicly available data, privately placed bonds, private commercial
debt, etc. This type of debt is that which closely resembles that of debt issued in local currency
but not continuously traded. Since we do not have data on pricing of this debt, we simply apply
the average yield spread across all HIPCs in all years where we have data on debt issued in local
currency but not continuously traded. In the period 1995 through 2018, the average yield spread
across all HIPCs for this type of debt in our data set is 638 bps. Only part of this yield spread
reflects an HIPC premium. We apply the coefficient calculated in column (4) of table (16): 160
bps. The calculation of each country i’s excess payments on private debt in year t becomes:

EPprivate, it = Dprivate, it · ((1 + Y SAV G,LC Y UI) · δLC Y UI) . (90)

This amount is discounted back to the year country i received debt relief as well. The sum of the
present value of the excess payments on private debt for country i are calculated as:

∑
PV EPprivate, i =

T∑
t=1

EPprivate, it

(1 + rAV G)t
, (91)

where t = 0 is the year country i first received relief , t = 1 is the year after, and so forth.
The discount rate we apply is simply the average yield spread, Y SAV G,LC Y UI , minus its ’HIPC
premium’ part plus a risk free rate. We employ a risk free rate (from US government bond yield
curve in 2018) matching the average WATTM on debt issued in local currency but not continuously
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traded, across all HIPCs and the years 1995 through 2018. The discount rate is thus calculated
as:

rAV G = 1 + Y SAV G,LC Y UI − (1 + Y SAV G,LC Y UI) · δLC Y UI + rf,AV G (92)

The third step of this section is to sum all of the excess payments as calculated in eq. (82), (85)
and (91), and relating this to the amount of debt relief each country has received. By summing the
estimated total excess costs across all countries and the two debt types we arrive at a discounted
value of USD 24.3bn. This is a sizable share of the total debt relief amount of USD 126.6bn. In
fact, this indicates that roughly 19.2 pct of what HIPCs have received in debt relief has been paid
to private investors in the form of an ’HIPC premium’, in the years subsequent to the debt relief
programs. In fig. (28) the ratio of estimated total increase in funding costs to total debt relief
received for each of the HIPCs is presented. Out of the 36 HIPCs, five has seen increases in their
funding costs corresponding to one-third of the debt relief amount they have received. Again, a
considerable amount. For the upper 50 percentile of countries that has experienced the largest
increase in their funding costs (spanning from Niger to Cote d’Ivoire on the x-axis of fig. (28))
the average ratio of increase in costs to debt relief is roughly 26 pct. In other words, for every
dollar received in debt relief, 26 cents, are ending up being paid back to private investors through
higher yield spreads in subsequent years. The fact that there are even any costs associated with
having participated in the HIPC program, is, without a doubt, not what either the governments
or the multilateral organizations had intended when structuring and carrying out the debt relief
program.

One might argue that our estimations do not consider that HIPC government creditors also
have realized higher losses from defaults than EMBIG countries. However, the purpose of our
empirical model was to investigate whether HIPC government debt carry yield spreads that cannot
be explained by common risk factors. From our literature review, these factors theoretically and
empirically proxy default risk. Therefore our ’HIPC premium’ estimations effectively take into
account additional investor losses from more frequent and/or costlier defaults in HIPC government
debt. In fact, in our simulation of realized investor returns in section 6.2.1, we find a higher
realized average annual return net of defaults of HIPC vis-à-vis EMIG government debt (384 bps)
than implied by our empirical model for USD-denominated debt (298 bps). Consequently, we
argue that our empirical model overestimates actual losses from default for USD-denominated
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debt. Therefore, our estimations of the extent of wealth transfers from HIPC governments to its
creditors are at least not biased upwards, unless we see significant increases in defaults and/or
their severity on currently outstanding HIPC government debt vis-à-vis EMBIG equivalents.

In conclusion, we have attempted to estimate the extent to which HIPC governments have pro-
vided ’excess’ interest payments - in the sense that these cannot be explained by macroeconomic
fundamentals or losses from defaults - to commercial creditors. Given data constraints, we con-
servatively estimate these payments to be USD 24.3bn on discounted basis from the year of debt
relief through the term-to-maturity of currently outstanding HIPC government debt. We argue
that this amount constitutes a transfer of wealth from HIPC governments to its creditors. That
is, of the approximately USD 126.6bn committed as debt relief under the HIPC and MDRI pro-
grams, on average, 19.2 pct of this amount has effectively been deployed as ’investor enrichment’.
In addition, the extent to which debt relief funds have flowed to recipient governments’ creditors
vary significantly between countries.

6.3 Practitioner and Policy Implications

Based on our findings of an ’HIPC premium’ and our argument that this effected a transfer of
wealth from HIPC governments to their creditors, we discuss the implications hereof in this section.
We focus on three groups of stakeholders that our study affects: debt relief coordinators (e.g. the
World Bank and the IMF), debtor governments (e.g. in HIPCs) and emerging market investors.
We conclude by suggesting avenues of further research that may expand understanding of the
financial economics of government debt relief.

6.3.1 Implications for Relief Coordinators: Overcoming Moral Hazard

As previously noted, the less developed countries that qualify for debt relief also tend to be the
world’s poorest and most reliant on concessional funds (i.e. both development aid and debt relief).
While provided through multilateral organizations, it is eventually national governments and its
taxpayers in more developed countries that finance this concessional funding. They do so in
anticipation of accelerated economic development in poor target countries. Therefore, if taxpayers
involuntarily fund an initiative that is not only inefficient from a financing perspective, but in fact
fund commercial creditor excess returns, it is in the interest of debt relief coordinators to increase
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efficiency and limit unintended wealth transfers. This is not only to ensure that concessional
funds are deployed in the manner in which intended - which is ideal - but also because it is in
relief coordinators’ best own interests to keep their organizations funded by avoiding a ’public
shakedown’.

As introduced in our theoretical framework, relief coordinators can increase efficiency and limit
moral hazard by strenghtening credit constraints. We have suggested that in HIPC government
debt, a separating equilibrium occurs, since investors are unable to distinguish between ’malevolent’
governments, which simply issue bonds largely only to default, and ’benevolent’ governments, which
aim to keep relatively . In particular, investors possess inadequate commitments of covenants
in HIPC governments’ debt, or jurisdiction to enforce these. That is, creditors are unable to
determine the extent to which their claims on a government’s expected debt repayments will be
diluted, either through concessional or commercial debt issuance anew. Even if debtor governments
contractually assure that creditors’ claims will not be diluted, this assurance is incredible, because
international creditors often are unable to enforce breaches of contract in any jurisdictional regime.
Consequently, creditors either impose a credit ceiling lower than the government’s optimal level of
debt - in which case the government turns to concessional funding - or quote a higher yield spread
- in which case benevolent governments pay ’excess’ interest rates, while malevolent governments
pay interests insufficient to cover losses that they later impose on commercial creditors through
defaults. That is, creditors face a ’lemon problem’ (Akerlof, 1978) The solution is to impose a
governments to issue a credible signal. In context of HIPC governments, one way to do so is for
multilateral organizations to require that all government debt states covenants on debt levels that
are enforceable in an independent jurisdiction, for instance with an arbitration clause. This will
provide a credible contractual commitment to creditors that governments cannot commit (much)
moral hazard by issuing additional debt in anticipation of debt relief.

However, such system will not function optimally, if governments still have access to multilateral
institutions’ concessional credit in case of a default. Even if creditors are able to use the system to
(at least partially) reclaim losses from default, the government can finance related costs by issuing
concessional debt. Therefore, default costs remain low compared to a market without concessional
debt, because creditors’ threat of an embargo on future lending is not ’harmful’ to governments.
Consequently, multilateral institutions need to align incentives to default on commercial and con-
cessional debt. We suggest that this could be done through an ’embargo syndication’. That is,
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if a government defaults on a loan and creditors therefore embargo the government in commer-
cial markets, multilateral institutions should commit to embargo the government in concessional
markets as well. This aligns each creditor type’s incentives and therefore limits moral hazard in a
government’s defaulting behavior.

For optimal effect of these initiatives, creditors need perfect information on the rationality in
a government’s maximization problem. Obviously, this is unrealistic. Thus, we argue that moral
hazard can only be significantly limited, but not removed entirely following a debt relief. Neither
can wealth transfers from relieved governments to commercial creditors. This means that whether
debt relief should be provided at all is a trade-off between the perceived benefits and costs. We
leave this to the development economics literature and policy makers in donor countries to consider.

In conclusion, we suggest that by implementing credible and enforceable covenants in HIPC
government debt, and by aligning HIPC governments’ incentives to default on commercial and
concessional debt, the costs of debt relief in terms of higher recipient country yield spreads can be
reduced. We leave the determination of whether this reduction cause benefits to outweigh costs to
other branches of the literature and to policy makers.

6.3.2 Implications for Governments: Limiting Post-Relief Wealth Transfers

If post-debt relief possibilities of moral hazard behavior is the principal explanation for higher HIPC
government yield spreads, governments inherently can influence the latter through the former.
Specifically, benevolent governments that have no deliberate intention to default can choose to
structure outstanding obligations such that they resemble optimal incentive structures, even if
relief coordinators do not ensure such.

In our literature review, we noted how Senga et al. (2018) prescribed that individual charac-
teristics of general-purpose emerging market government bonds such as term-to-maturity, prepay-
ment structure and intended use of proceeds have no effect on yield spreads. However, we also
noted Kleimeier and Versteeg (2010) showing that bonds issued by a government-controlled SPV
with a legally binding use of proceeds tend to carry lower yield spreads than the government’s
general-purpose bonds. In particular, this is due to these bonds’ collateralization, that the SPV’s
stakeholder incentives are clear, and that creditors better can form expectations of repayment
(Mecagni et al., 2014). Consequently, execution risks relating to projects, the return on which
will finance principal repayment, can be priced much more accurately, which oftentimes leads to
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lower yield spreads (Ibid.). In context of HIPC governments, using SPVs to finance infrastructure
investment is not an innovation. However, most of these governments have very limited experience
within project finance, which appears to cause low utilization of these techniques. This is even
though the literature indicates that it can reduce yield spreads and therefore limit wealth transfers
to creditors.

We argue that using SPVs for government debt issuance can mitigate credit constraints and
moral hazard in HIPC governments’ decision to default. By isolating a group of government
responsibilities in an SPV, risks relating to fulfillment of these responsibilities are isolated as
well. Creditors are able to evaluate the level of debt feasibly required and estimate a fair yield
spread. If not, they can, at least, assist the particular government in planning the venture, which
likely will decrease the required debt level and yield spread. Additionally, given the sequential
nature of project finance deals, the government has no interest in defaulting since it cannot utilize
an unfinished project. Altogether, the reduction in information asymmetry and alignment of
incentives can help governments minimize its cost of capital, but also make more transparent
the set of investment opportunities available to both commercial and concessional creditors. In
particular, concessional institutions can transmit funds more easily.

There are several ways that HIPC governments can implement structured finance techniques.
If funding is required for infrastructure, instead of issuing general-purpose government bonds
with a stated intent of using proceeds for infrastructure, the government should found an SPV
to coordinate project finance instead. If funding is required for socioeconomic development, the
government can analogously found an SPV to issue social impact bonds. Social impact bonds
differ from ’regular’ coupon bonds, since the interest rate is based on the extent to which certain
performance metrics are met (Warner, 2013). For instance, if the SPV’s purpose is to reduce
penetration rates of a particular disease by at least, say, 10 pct, creditors’ payoff - which may
apply to interest only or also principal repayment - depends on whether and by how much more
the SPV manages to reduce disease penetration by 10 pct. In both cases, due to the transparency
of the usage of proceeds, creditors are able to accurately and continuously estimate the required
debt level and yield spread - at least more so than for general-purpose government bonds.

In conclusion, we suggest that HIPC governments take lead in limiting transfers of wealth to
creditors by utilizing SPVs to isolate, increase transparency of and reduce risk in their general-
purpose bonds. For physical infrastructure financing, project finance can be arranged, and to
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achieve socioeconomic objectives, social impact bonds can be issued. Not only should these reduce
the ’HIPC premium’ that we find in commercial debt yield spreads, but this structuring also help
multilateral institutions transmit concessional funds more efficiently.

6.3.3 Implications for Investors: Passive and Activist Strategies in HIPCs

In above subsections, we have suggested initiatives that can mitigate costs from the ’HIPC pre-
mium’. Contrarily, investors benefit from the premium. In fact, as noted in our investor simulation
section, investors with equal-weighted exposure to HIPC government debt have, since 2009, en-
joyed an average annual excess return of 384 bps compared to investors in EMBIG government
debt, accommodating an annual Sharpe ratio of 3.48. However, we also noted these metrics’ sensi-
tivity to portfolio composition and time period. We now suggest how HIPC investors can improve
or retain their investment performance.

Firstly, our investor simulation showed dramatically different performance for equal-weighted
and value-weighted HIPC government debt portfolios. By diversifying bond holdings on equal basis
across HIPC countries, an investor can limit losses from defaults by ’malevolent’ governments. That
is, an equal-weighted approach maximizes risk-adjusted returns across our sampled time period,
not only for HIPC government debt, but across all asset classes surveyed as well. In contrast,
weighing an HIPC government debt portfolio on basis of face value outstanding performs roughly
in line with both EMBIG government debt and equities. Hence, a passive, equal-weighted portfolio
of HIPC government debt has historically provided strong returns, even if the investor is not in a
position to select specific countries.

Secondly, if an investor is in a position to actively manage country exposures, our theoretical
framework provides guidelines to discretionary portfolio selection. We suggest that the amount
of debt relief provided to a government is indicative of the amount of debt relief that same gov-
ernment expects to receive anew. We also suggest that in presence of severe credit constraints
and access to concessional funding, expectations of debt relief tend to induce a higher probability
of default and/or higher loss severity. Therefore, by avoiding ’malevolent’ government debt and
invest in ’benevolent’ government debt, an investor can achieve even higher risk-adjusted returns
than suggested in our investor simulation.

Thirdly, it is likely that investors can earn strong returns even on ’malevolent’ HIPC gov-
ernments by employing an activist approach. That is, investors can purchase distressed HIPC
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government debt and claim payment in full upon maturity or in case of a default, even if enforce-
ment is not unequivocally mandated by a given jurisdiction (as we suggested in section 6.3.1). For
instance, hedge fund manager Paul Singer has historically managed to achieve triple-digit returns
by enforcing defaulted contractual obligations in Argentinian and Peruvian courts (Furness, 2017).
The same approach could be applied in HIPCs. In fact, one might argue that by establishing a
precedent that ’malevolent’ governments cannot issue debt only to default, an activist investor
could ’shift’ excess interest payments implied by the ’HIPC premium’ from the future to today,
where the investor could win a court judgment.

As a final remark, both passive, active and activist investment strategies in HIPC government
debt markets may be changing. This is due to the fact that international investors have increased
exposure hereto in recent years, ’crowding the trades’. Furthermore, if multilateral institutions
commence initiatives that limit the possibility of post-relief moral hazard behavior, and govern-
ments start to employ structured finance techniques, the HIPC governments’ yield spreads may
converge towards those of comparable countries. This is good for governments, which reduce their
financing costs, and for some investors, who can enjoy great returns with lower volatility. But
for HIPCs’ current investors, the risk-return trade-off is deteriorating, both due to more investors
searching for yield in these countries and due to innovations in government finance. Naturally,
the trade-off could also switch, if HIPCs start to default more frequently or costly than previously
seen.

In sum, we have suggested three paths - a passive, an active and an activist - for investors that
want to initiate or optimize exposure in HIPC government debt markets. We have also introduced
our theoretical framework as a predictor of government types - benevolent or malevolent at the
extremes. Finally, we suggest that investors may play a role in inducing convergence of HIPC
government yield spreads towards those of comparable countries.

6.3.4 Suggestions for Further Research

Given the limited body of literature within the domain of this paper, we proceed to suggest
further avenues of research. In particular, we suggest that our insights can be developed in two
directions: i) Advancing data collection on credit risk pricing in much less developed countries;
and ii) Application of our theoretical insights to the pricing of moral hazard incentives in other
contexts. That is, if financial markets have a memory of previous debt relief initiatives.
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We propose a novel theoretical framework that may explain (part of) the ’HIPC premium’.
While we establish reasonable causality between our findings of a yield spread premium and the
theoretical conditions under which it arise, data constraints preclude us from econometrically
testing the theoretical framework in full. Consequently, we invite any innovations in data that
accommodate a richer testing of our theoretical framework. On the same note, we also invite
any alternative explanations for the existence of an ’HIPC premium’, whether from asset pricing
research or development economics studies.

Naturally, our practitioner and policy implications are based on our findings and their con-
nection to the existing literature. However, due to the limited scope of this paper, we do not
empirically test or estimate their potential effects. For instance, it is very relevant to estimate
HIPC governments’ nominal credit constraint, understood as the absolute difference between their
optimal level of debt and the maximum commercially marketable amount of debt. This will outline
the extent to which, for instance, enforceable covenants, project finance and social impact bonds
can help reduce moral hazard following debt relief. It is also relevant to investigate individual
cases, where these initiatives have been implemented - at least to a greater extent than we have
been able to with the data at our disposal. The scarce literature on governments bonds following
the Brady plan’s largely market-based debt reduction constitutes an example.

We do find it interesting that the existing literature, to the best of our knowledge, embodies
very few case studies of moral hazard as a common risk factor in credit markets. This applies not
only to HIPC and EMBIG government debt, but also in a broader set of contexts. For instance,
in corporate debt markets, restructurings are not uncommon. Naturally, the corporate debtors’
moral hazard opportunities are more limited than government debtors’, since the former can have
specific assets seized or debt converted to equity under reliable jurisdiction. However, debtors that
previously have negotiated principal reductions with creditors during a voluntary restructuring
process may believe that they are able to do so again. Similarly, corporate debtors that account
for a significant part of a country’s output or financial sector holdings may be considered ’too big
to fail’, which can lead to moral hazard materializing in excess debt issuance. These mechanisms
and their implications for credit risk pricing may warrant further research.

Further research within these areas is not only important, but very relevant. In context of
HIPCs, how, if at all, re-indebted poor countries should be relieved of debts is of principal impor-
tance in discussions of an ’HIPC 2.0’ initiative. More broadly, the US government has in recent
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years instituted a series of debt forgiveness programs for its USD 1.45tn student loan portfolio,
where applicable debtors are able to obtain full relief (U.S. Federal Student Aid Office, 2018).
However, the US Department of Education recently announced that it considers selling part of
this portfolio, in particular because non-performing debtors’ behavior in selection of degree majors
and employment resembles moral hazard (Hackman et al., 2019). In a private-market setting, sig-
nificant moral hazard has been observed in the UK guarantor loan market, where solvent debtors
’pass on’ their debts to friends and family (UK Financial Conduct Authority, 2019). We argue
that decision makers need to be prudently equipped with the theoretical and empirical insights of
moral hazard and its effects on yield spreads in order to decide on the best course of action.

In sum, we have suggested various avenues of research that are interesting to pursue in context
of our findings. In particular, we argue that further research is warranted on the extent to which
idiosyncratic risk, especially from incentive structures, are priced into emerging market government
yield spreads as well as within various other asset classes. This is not only due to its limited coverage
in the literature, but also because decision makers need these insights to take proper actions within
a variety of contexts in a not too distant future.

7 Conclusion

This paper examines, whether recipients’ post-relief yield spread is affected by historical partic-
ipation in the HIPC program. A homogenization process of a data set containing raw data on
roughly 3,500 individual securities paves the way for an empirical estimation. In this, we control
for well-established yield-affecting variables when modeling yield spreads for 81 sampled countries
in the period 1993-2018. We are able to provide evidence for the existence of a statistically and
economically significant average treatment effect in yield spreads between HIPCs and EMBIG
countries. Our estimations indicate that yield spreads on USD-denominated debt of HIPC gov-
ernments after controlling for eight country specific factors, on average, trade 298 bps higher than
yield spreads for EMBIG countries. In local-currency debt, the results are less clear cut, as the
effect varies from 128 bps to 333 bps, depending on which of the four calculated USD-equivalent
yield indices is applied. Yet, the estimated effect remains positive and statistically significant,
suggesting its existence within both international and domestically-denominated commercial debt.
An economic robustness test indicate orthogonality of the effect, as we are unable to explain it us-
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ing well-established common risk factors in yield spreads, that were, for various reasons, infeasible
to include in our initial estimations. Thus warranting us to dub the effect an ’HIPC premium’.

We propose that this premium is analyzed through a behavioral lens. Our theoretical frame-
work prescribe propositions, which, if satisfied, build bridge between the HIPC program and the
possibility morale hazard behavior in recipient governments. Such behavior, if priced correctly by
rationale investors, justifies that the yield spreads should be higher for countries satisfying the
propositions than for countries that does not. Upon examination, it seams reasonable to conclude
that HIPCs belong to this former group, thus substantiating the ’HIPC premium’.

Based on our central results, we believe that debt relief burden recipients. In fact, we esti-
mate that higher post-relief yield spreads, consequently, has induced a wealth transfer from HIPC
governments to post-relief investors amounting to USD 24.3bn or 19.2 pct of the total debt relief
received, effectively making investors the real winners of the HIPC debt relief program.
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9 Appendix

Table 1: Overview of HIPC and MDRI programs (in USDm)

HIPC MDRI Total Assistance
Country Decision Completion Relief Delivery Relief
AFG Jul-2007 Jan-2010 1,280 N/A 39 1,319
BDI Aug-05 Jun-09 1,366 Jan-09 88 1,454
BEN Jul-00 Mar-03 460 Jan-06 1,115 1,575
BFA Jul-00 Apr-02 930 Jan-06 1,185 2,115
BOL Feb-00 Jun-01 2,060 Jan-06 2,833 4,893
CAF Sep-07 Jun-09 804 Jul-09 284 1,088
CIV Mar-09 Jun-12 3,415 N/A 1,822 5,237
CMR Oct-00 Jul-10 4,917 Apr-06 1,282 6,199
COD Jul-03 Jul-10 15,222 Jul-10 1,047 16,269
COG Mar-06 Jan-10 1,738 Jan-10 196 1,934
COM Jun-10 Dec-12 136 N/A 77 213
ETH Nov-01 Apr-04 3,275 Jan-06 3,279 6,554
GHA Feb-02 Jul-04 3,500 Jan-06 3,901 7,401
GIN Dec-00 Sep-12 800 N/A 958 1,758
GMB Dec-00 Dec-07 112 Dec-07 375 487
GNB Dec-00 Dec-10 790 Dec-11 124 914
GUY Nov-00 Dec-03 1,354 Jan-06 710 2,064
HND Jun-00 Apr-05 1,000 Jan-06 2,726 3,726
HTI Nov-06 Jun-09 213 N/A 964 1,177
LBR Mar-08 Jun-10 4,600 Jun-10 261 4,861
MDG Dec-00 Oct-04 1,900 Jan-06 2,386 4,286
MLI Sep-00 Mar-03 895 Jan-06 1,948 2,843
MOZ Apr-00 Sep-01 4,300 Jan-06 2,026 6,326
MRT Feb-00 Jun-02 1,100 Jun-06 869 1,969
MWI Dec-00 Aug-06 1,628 Sep-06 1,567 3,195
NER Dec-00 Apr-04 1,190 Jan-06 1,042 2,232
NIC Dec-00 Apr-04 4,500 Jan-06 1,916 6,416
RWA Dec-00 Apr-04 1,316 Jan-06 499 1,815
SEN Jun-00 Apr-04 850 Jan-06 2,445 3,295
SLE Mar-02 Dec-06 994 Dec-06 656 1,650
STP Dec-00 Mar-07 263 Mar-07 59 322
TCD May-01 Apr-15 260 N/A 792 1,052
TGO Nov-08 Dec-10 360 N/A 706 1,066
TZA Apr-00 Nov-01 3,000 Jan-06 3,821 6,821
UGA Feb-00 May-00 1,950 Jan-06 3,502 5,452
ZMB Dec-00 Apr-05 3,900 Jan-06 2,749 6,649
Total 76,378 50,249 126,627

Source: The World Bank & IMF (2017)
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Table 2: Country Abbreviations

Heavily Indebted Poor Countries (HIPCs) Emerging Market Bond Index Global (EMBIG) countries

Abbr. Country Abbr. Country Abbr. Country Abbr. Country

AFG Afghanistan HTI Haiti ARG Argentina LBN Lebanon

BDI Burundi LBR Liberia BGR Bulgaria LKA Sri Lanka

BEN Benin MDG Madagascar BLR Belarus LTU Lithuania

BFA Burkina Faso MLI Mali BLZ Belize MAR Morocco

BOL Bolivia MOZ Mozambique BRA Brazil MEX Mexico

CAF Central African Republic MRT Mauritania CHL Chile MYS Malaysia

CIV Cote d’Ivoire MWI Malawi CHN China NGA Nigeria

CMR Cameroon NER Niger COL Colombia PAK Pakistan

COD The Democratic Republic of Congo NIC Nicaragua CRI Costa Rica PAN Panama

COG Republic of Congo RWA Rwanda DOM Dominican Republic PER Peru

COM The Comoroes SEN Senegal DZA Algeria PHL Philippines

ETH Ethiopia SLE Sierra Leone ECU Ecuador POL Poland

GHA Ghana STP São Tomé & Principe EGY Egypt Arab Rep. RUS Russian Federation

GIN Guinea TCD Chad GAB Gabon SLV El Salvador

GMB The Gambia TGO Togo GEO Georgia THA Thailand

GNB Guinea-Bissau TZA Tanzania GRC Greece TTO Trinidad and Tobago

GUY Guyana UGA Uganda HRV Croatia TUN Tunisia

HND Honduras ZMB Zambia HUN Hungary TUR Turkey

IDN Indonesia UKR Ukraine

Non-HIPC Sub-Saharan Africa (SSA) countries IRQ Iraq URY Uruguay

AGO Angola NAM Namibia JAM Jamaica VEN Venezuela RB

BWA Botswana SYC Seychelles JOR Jordan VNM Vietnam

LSO Lesotho SWZ Eswatini KAZ Kazakhstan ZAF South Africa

KEN Kenya ZWE Zimbabwe KOR Korea Rep.

MUS Mauritius
Source: The World Bank & IMF (2017)
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Figure 1: Timeline of HIPC/MDRI programs and recipients’ change in debt-to-GNI ratio
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Figure 2: Average non-financial public investment in HIPCs and comparable countries

Source: The World Bank International Debt Statistics (2019)

Figure 3: Average fiscal balance in HIPCs and comparable countries

Source: The World Bank International Debt Statistics (2019)
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Figure 4: A government issuing debt - a game theory perspective
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Figure 5: Currency split of HIPCs’ bond issuance throughout 1993-2018

Source: Bloomberg, Cbonds and Datastream (2019)

Figure 6: Average maturity of HIPCs’ bond issuance throughout 1993-2018

Source: Bloomberg, Cbonds and Datastream (2019)
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Table 3: Comparison of our five YTM measures

USD YTM LC YTM
ActFwd

LC YTM
SynFwd

LC YUI
ActFwd

LC YUI
SynFwd

Measure Actual YTM Actual YTM Actual YTM YTM implied
by issue price

YTM implied
by issue price

Frequency of
quotes Continuous Continuous Continuous On issue day

only
On issue day

only

Denomination USD only All currencies,
incl. USD

All currencies,
incl. USD

All currencies,
incl. USD

All currencies,
incl. USD

Currency
adjustment None Using actual

forwards
Using inflation

forecasts
Using actual
forwards

Using inflation
forecasts

Total
observations 487 484 484 503 531

... of which
HIPC 125 (26%) 122 (25%) 122 (25%) 141 (28%) 169 (32%)

Total
countries 41 44 44 49 52

... of which
HIPCs 11 (27%) 14 (32%) 14 (32%) 19 (39%) 22 (42%)

HIPC bonds
included 280 412 488 2,249 3,498



122
A
ppendix

Table 4: Breusch-.Pagan multiplier test for testing POLS vs. FE/RE

USD YTM LC YTM ActFwd LC YTM SynFwd LC YUI ActFwd LC YUI SynFwd
Chisq-stat 19.6 17.88 17.39 12.14 12.68
p-value 0.00 0.00 0.00 0.00 0.00

Table 5: Hausman test for testing RE vs FE

USD YTM LC YTM ActFwd LC YTM SynFwd LC YUI ActFwd LC YUI SynFwd
Chisq-stat 50.40 57.37 88.14 27.15 24.00

df 9 9 9 9 9
p-value 0.00 0.00 0.00 0.00 0.00

Table 6: Breusch-Pagan heteroskedasticity test

USD YTM LC YTM ActFwd LC YTM SynFwd LC YUI ActFwd LC YUI SynFwd
BP-stat 1.97 1.34 1.45 0.17 1.99

df 1 1 1 1 1
p-value 0.16 0.25 0.23 0.67 0.15

Table 7: Breusch-Godfrey test for serial correlation

USD YTM LC YTM ActFwd LC YTM SynFwd LC YUI ActFwd LC YUI SynFwd
LM-stat 456.22 457.58 459.49 433.93 477.94

df 1 1 1 1 1
p-value 0.00 0.00 0.00 0.00 0.00
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Table 8: Summary table

Table 9: Correlation matrix, all observations
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Table 10: Correlation matrix, HIPC observations only
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Table 11: Correlation matrix, EMBIG observations only
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Figure 7: Historical development of EMBIG and HIPC spreads
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Table 12: Result table of FE estimations - USD YTM
Results from estimating four time-fixed effects models, with the one in column (4) being:

ln(1 + Y SUSD, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + εt + υit

Dependent variable:
Log of gross YTM on USD-denominated bonds
(1) (2) (3) (4)

Total reserves - ratio to external debt −0.0166∗∗∗ −0.0110∗∗∗ −0.0120∗∗∗

(0.0027) (0.0017) (0.0018)
Current account balance - ratio to GDP 0.0929∗∗∗ 0.0481∗∗ 0.0314

(0.0314) (0.0206) (0.0204)
Total debt service - ratio to exports 0.0263∗∗∗ 0.0316∗∗∗ 0.0485∗∗∗

(0.0102) (0.0100) (0.0102)
Fiscal balance - ratio to GDP −0.1585∗∗∗ −0.0746∗ −0.0210

(0.0284) (0.0395) (0.0480)
Political stability - percentile −0.0163∗∗∗ −0.0079∗

(0.0053) (0.0047)
Inflation - pct 0.1425∗∗∗ 0.1416∗∗∗

(0.0221) (0.0218)
Economic freedom quartile 0.0063∗∗∗

(0.0013)
GDP per capita PPP - 2011 constant prices −0.0015∗∗∗

(0.0003)
HIPC 0.0371∗∗∗ 0.0417∗∗∗ 0.0443∗∗∗ 0.0298∗∗∗

(0.0018) (0.0017) (0.0013) (0.0023)
Observations 826 553 479 479
R2 0.0568 0.2270 0.4771 0.5420
Adjusted R2 0.0309 0.1903 0.4495 0.5156

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 13: Result table of FE estimations - LC YTM ActFwd
Results from estimating four time-fixed effects models, with the one in column (4) being:

ln(1 + Y SLC Y TM, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + εt + υit

Dependent variable:
Log of gross YTM on local currency-denominated bonds - act fwd

(1) (2) (3) (4)
Total reserves - ratio to external debt −0.0164∗∗∗ −0.0105∗∗∗ −0.0113∗∗∗

(0.0026) (0.0017) (0.0018)
Current account balance - ratio to GDP 0.0946∗∗∗ 0.0492∗∗ 0.0348∗

(0.0304) (0.0200) (0.0196)
Total debt service - ratio to exports 0.0255∗∗ 0.0313∗∗∗ 0.0472∗∗∗

(0.0102) (0.0101) (0.0103)
Fiscal balance - ratio to GDP −0.1814∗∗∗ −0.1033∗∗∗ −0.0520

(0.0310) (0.0394) (0.0479)
Political stability - percentile −0.0107∗ −0.0030

(0.0060) (0.0054)
Inflation - pct 0.1465∗∗∗ 0.1467∗∗∗

(0.0229) (0.0230)
Economic freedom quartile 0.0056∗∗∗

(0.0014)
GDP per capita PPP - 2011 constant prices −0.0014∗∗∗

(0.0003)
HIPC 0.0368∗∗∗ 0.0402∗∗∗ 0.0430∗∗∗ 0.0295∗∗∗

(0.0019) (0.0020) (0.0014) (0.0026)
Observations 822 550 476 476
R2 0.0530 0.2163 0.4606 0.5149
Adjusted R2 0.0270 0.1789 0.4319 0.4868

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 14: Result table of FE estimations - LC YTM SynFwd
Results from estimating four time-fixed effects models, with the one in column (4) being:

ln(1 + Y SLC Y TM, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + εt + υit

Dependent variable:
Log of gross YTM on local currency-denominated bonds - syn fwd

(1) (2) (3) (4)
Total reserves - ratio to external debt −0.0163∗∗∗ −0.0104∗∗∗ −0.0112∗∗∗

(0.0026) (0.0017) (0.0018)
Current account balance - ratio to GDP 0.0918∗∗∗ 0.0463∗∗ 0.0327

(0.0315) (0.0214) (0.0212)
Total debt service - ratio to exports 0.0249∗∗ 0.0306∗∗∗ 0.0463∗∗∗

(0.0102) (0.0103) (0.0105)
Fiscal balance - ratio to GDP −0.1824∗∗∗ −0.1064∗∗ −0.0556

(0.0307) (0.0415) (0.0504)
Political stability - percentile −0.0103∗ −0.0027

(0.0060) (0.0053)
Inflation - pct 0.1440∗∗∗ 0.1446∗∗∗

(0.0226) (0.0226)
Economic freedom quartile 0.0053∗∗∗

(0.0014)
GDP per capita PPP - 2011 constant prices −0.0014∗∗∗

(0.0003)
HIPC 0.0418∗∗∗ 0.0438∗∗∗ 0.0466∗∗∗ 0.0333∗∗∗

(0.0013) (0.0015) (0.0012) (0.0027)
Observations 822 550 476 476
R2 0.0672 0.2315 0.4702 0.5209
Adjusted R2 0.0416 0.1949 0.4420 0.4932

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 15: Result table of FE estimations - LC YUI ActFwd
Results from estimating four time-fixed effects models, with the one in column (4) being:

ln(1 + Y SLC Y UI, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + εt + υit

Dependent variable:
Log of gross YUI on local currency-denominated bonds - act fwd

(1) (2) (3) (4)
Total reserves - ratio to external debt −0.0172∗∗∗ −0.0127∗∗∗ −0.0138∗∗∗

(0.0027) (0.0021) (0.0022)
Current account balance - ratio to GDP 0.1015∗∗∗ 0.0645∗∗ 0.0537∗

(0.0312) (0.0291) (0.0306)
Total debt service - ratio to exports 0.0292∗∗∗ 0.0347∗∗∗ 0.0506∗∗∗

(0.0085) (0.0084) (0.0089)
Fiscal balance - ratio to GDP −0.1670∗∗∗ −0.0873 −0.0304

(0.0432) (0.0659) (0.0738)
Political stability - percentile −0.0207∗∗∗ −0.0157∗∗

(0.0077) (0.0072)
Inflation - pct 0.1279∗∗∗ 0.1269∗∗∗

(0.0224) (0.0223)
Economic freedom quartile 0.0057∗∗∗

(0.0015)
GDP per capita PPP - 2011 constant prices −0.0013∗∗∗

(0.0003)
HIPC 0.0147∗∗∗ 0.0209∗∗∗ 0.0249∗∗∗ 0.0128∗

(0.0044) (0.0059) (0.0054) (0.0066)
Observations 856 573 499 499
R2 0.0111 0.1377 0.2960 0.3401
Adjusted R2 −0.0150 0.0983 0.2603 0.3038

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 16: Result table of FE estimations - LC YUI SynFwd
Results from estimating four time-fixed effects models, with the one in column (4) being:

ln(1 + Y SLC Y UI, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + εt + υit

Dependent variable:
Log of gross YUI on local currency-denominated bonds - syn fwd

(1) (2) (3) (4)
Total reserves - ratio to external debt −0.0177∗∗∗ −0.0130∗∗∗ −0.0137∗∗∗

(0.0029) (0.0022) (0.0022)
Current account balance - ratio to GDP 0.0864∗∗∗ 0.0493∗∗ 0.0448∗∗

(0.0241) (0.0212) (0.0220)
Total debt service - ratio to exports 0.0245∗∗∗ 0.0296∗∗∗ 0.0468∗∗∗

(0.0083) (0.0085) (0.0092)
Fiscal balance - ratio to GDP −0.1728∗∗∗ −0.0993∗ −0.0354

(0.0347) (0.0528) (0.0602)
Political stability - percentile −0.0150∗∗ −0.0113∗∗

(0.0061) (0.0055)
Inflation - pct 0.1383∗∗∗ 0.1432∗∗∗

(0.0231) (0.0234)
Economic freedom quartile 0.0039∗∗

(0.0016)
GDP per capita PPP - 2011 constant prices −0.0016∗∗∗

(0.0003)
HIPC 0.0214∗∗∗ 0.0244∗∗∗ 0.0282∗∗∗ 0.0160∗∗∗

(0.0033) (0.0045) (0.0045) (0.0056)
Observations 890 604 530 530
R2 0.0305 0.1677 0.3613 0.4064
Adjusted R2 0.0059 0.1317 0.3310 0.3757

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01



132
A
ppendix

Figure 8: USD YTM regression diagnostics

(a) Distribution of Y SUSD (b) Fitted values vs residuals (c) Histogram of residuals
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Figure 9: LC YTM ActFwd regression diagnostics

(a) Distribution of Y SLC Y T M ActF wd (b) Fitted values vs residuals (c) Histogram of residuals
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Figure 10: LC YTM SynFwd regression diagnostics

(a) Distribution of Y SLC Y T M SynF wd (b) Fitted values vs residuals (c) Histogram of residuals
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Figure 11: LC YUI ActFwd regression diagnostics

(a) Distribution of Y SLC Y UI ActF wd (b) Fitted values vs residuals (c) Histogram of residuals
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Figure 12: LC YUI SynFwd regression diagnostics

(a) Distribution of Y SLC Y UI SynF wd (b) Fitted values vs residuals (c) Histogram of residuals
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Table 17: Conversion chart for credit ratings to numerical values

Fitch Moody’s S&P Dagong Numerical score
AAA Aaa AAA AAA 22
AA+ Aa1 AA+ AA+ 21
AA Aa2 AA AA 20
AA- Aa3 AA- AA- 19
A+ A1 A+ A+ 18
A A2 A A 17
A- A3 A- A- 16

BBB+ Baa1 BBB+ BBB+ 15
BBB Baa2 BBB BBB 14
BBB- Baa3 BBB- BBB- 13
BB+ Ba1 BB+ BB+ 12
BB Ba2 BB BB 11
BB- Ba3 BB- BB- 10
B+ B1 B+ B+ 9
B B2 B B 8
B- B3 B- B- 7

CCC+ Caa1 CCC+ CCC+ 6
CCC Caa2 CCC CCC 5
CCC- Caa3 CCC- CCC- 4
CC Ca CC CC 3
C Ca C C 2

DDD C SD D 1
DD C SD D 1
RD C SD D 1

Source: Bloomberg (2019)
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Table 18: Result table of FE estimations - credit rating estimations
Regression results from estimating local and foreign currency credit ratings by using our full set
of control variables and the HIPC dummy variable. The estimated time-fixed effects model:

Cred Rateit = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + εt + υit

Dependent variable:
Local currency credit rating Foreign currency credit rating

(1) (2)
Total reserves - ratio to external debt 0.1902 0.1685

(0.1827) (0.1305)
Current account balance - ratio to GDP 3.2953 3.7991

(2.7392) (2.4763)
Total debt service - ratio to exports −8.1487∗∗∗ −7.0935∗∗∗

(1.8245) (1.6549)
Fiscal balance - ratio to GDP −0.2846 2.8512

(4.4432) (4.6018)
Political stability - percentile 0.4378 0.7862

(1.2790) (1.0802)
Inflation - pct −9.3342∗∗∗ −8.1115∗∗∗

(1.9027) (1.8816)
Economic freedom quartile −0.7524∗∗∗ −0.6474∗∗

(0.2744) (0.2680)
GDP per capita PPP - 2011 constant prices 0.3056∗∗∗ 0.2786∗∗∗

(0.0448) (0.0390)
HIPC −1.9632∗∗∗ −1.5192∗∗

(0.6491) (0.6072)
Observations 695 702
R2 0.5713 0.5591
Adjusted R2 0.5547 0.5415

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 19: Result table of FE estimations - inclusion of credit ratings
Regression results from estimating the effects of our full set of control variables, the HIPC dummy variable and
local/foreign currency credit rating on our five different dependent variables. The estimated time-fixed effects model:

ln(1 + Y Sx, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + β9Cred Rateit + εt + υit

Dependent variable:
ln(USD YTM) ln(LC YTM ActFwd) ln(LC YTM SynFwd) ln(LC YUI ActFwd) ln(LC YUI SynFwd)

(1) (2) (3) (4) (5)
Total reserves - ratio to external debt −0.0004 −0.0018∗∗ −0.0017∗∗ −0.0039∗∗∗ −0.0048∗∗∗

(0.0009) (0.0008) (0.0007) (0.0013) (0.0016)
Current account balance - ratio to GDP 0.0254 0.0391∗∗ 0.0365∗∗ 0.0472 0.0361

(0.0155) (0.0158) (0.0172) (0.0318) (0.0232)
Total debt service - ratio to exports 0.0196∗∗ 0.0280∗∗∗ 0.0266∗∗∗ 0.0297∗∗∗ 0.0238∗∗

(0.0100) (0.0096) (0.0098) (0.0090) (0.0093)
Fiscal balance - ratio to GDP −0.0160 −0.0429 −0.0436 −0.0242 −0.0412

(0.0410) (0.0336) (0.0348) (0.0713) (0.0542)
Political stability - percentile 0.0009 0.0022 0.0020 −0.0085 −0.0012

(0.0028) (0.0042) (0.0038) (0.0060) (0.0040)
Inflation - pct 0.1092∗∗∗ 0.1335∗∗∗ 0.1304∗∗∗ 0.1209∗∗∗ 0.1308∗∗∗

(0.0263) (0.0178) (0.0177) (0.0186) (0.0192)
Economic freedom quartile 0.0014 0.0001 −0.0002 0.0006 −0.0003

(0.0011) (0.0011) (0.0011) (0.0013) (0.0012)
GDP per capita PPP - 2011 constant prices 0.00002 −0.0002 −0.0001 −0.0002 −0.0004

(0.0003) (0.0002) (0.0002) (0.0003) (0.0002)
HIPC 0.0307∗∗∗ 0.0315∗∗∗ 0.0357∗∗∗ 0.0107 0.0152∗∗

(0.0018) (0.0018) (0.0018) (0.0069) (0.0060)
Foreign currency credit rating −0.0051∗∗∗

(0.0006)
Local currency credit rating −0.0039∗∗∗ −0.0040∗∗∗ −0.0039∗∗∗ −0.0038∗∗∗

(0.0004) (0.0004) (0.0004) (0.0004)
Observations 464 460 460 458 484
R2 0.6538 0.6645 0.6711 0.4568 0.5395
Adjusted R2 0.6323 0.6435 0.6506 0.4227 0.5122

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Figure 13: Evolution of bid-ask spreads in % of mid-YTM, 1993-2018

Source: Bloomberg (2019)
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Table 20: Correlation table - statistical capacity
Correlation between PPP-adjusted GDP per capita, political stability, economic freedom,
statistical capacity and HIPC-dummy.

GDP per cap. PPP Pol. stab Eco. free. rank Stat. cap. score HIPC
GDP per cap. PPP 1 0.40 -0.44 0.49 -0.74

Pol. stab 0.40 1 -0.33 0.24 -0.18
Eco. free. rank -0.44 -0.33 1 -0.46 0.42
Stat. cap. score 0.49 0.24 -0.46 1 -0.58

HIPC -0.74 -0.18 0.42 -0.58 1

Table 21: Statistical capacity regression
POLS estimation of the model in column (3) being:

STAT CAPi = β1Poli + β2EFi + β3GDPi + δ1DVHIPC + ui

Dependent variable:
Statistical capacity score

(1) (2) (3) (4)
Political stability - percentile 16.5291∗∗∗ 5.9773∗∗∗ 5.5409∗∗∗

(1.9820) (1.9410) (2.0895)
Economic freedom quartile −3.4924∗∗∗ −3.4644∗∗∗

(0.4250) (0.4280)
GDP per capita PPP - 2011 constant prices 0.0439

(0.0776)
HIPC −16.5613∗∗∗ −15.6359∗∗∗ −13.4935∗∗∗ −13.0536∗∗∗

(0.7750) (0.7975) (0.7871) (1.1069)
Constant 77.6776∗∗∗ 71.7908∗∗∗ 85.1103∗∗∗ 84.6102∗∗∗

(0.4945) (0.8730) (1.5100) (1.7505)
Observations 1,066 980 946 946
R2 0.3003 0.3538 0.3982 0.3984
Adjusted R2 0.2997 0.3525 0.3962 0.3958

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 22: Result table of FE estimation - inclusion of statistical capacity
Regression results from estimating the effects of our full set of control variables, the HIPC dummy variable and statistical
capacity on our five different dependent variables, using timed fixed effects estimation. The estimated model:

ln(1 + Y Sx, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + β9Statit + εt + υit

Dependent variable:
ln(USD YTM) ln(LC YTM ActFwd) ln(LC YTM SynFwd) ln(LC YUI ActFwd) ln(LC YUI SynFwd)

(1) (2) (3) (4) (5)
Total reserves - ratio to external debt −0.0106∗∗∗ −0.0100∗∗∗ −0.0102∗∗∗ −0.0122∗∗∗ −0.0119∗∗∗

(0.0011) (0.0011) (0.0010) (0.0017) (0.0015)
Current account balance - ratio to GDP 0.0170 0.0218 0.0161 0.0482 0.0409∗∗

(0.0183) (0.0170) (0.0191) (0.0313) (0.0202)
Total debt service - ratio to exports 0.0454∗∗∗ 0.0439∗∗∗ 0.0423∗∗∗ 0.0474∗∗∗ 0.0438∗∗∗

(0.0130) (0.0130) (0.0134) (0.0112) (0.0111)
Fiscal balance - ratio to GDP −0.0408 −0.0703∗∗ −0.0614∗∗ −0.0991 −0.1079∗∗

(0.0257) (0.0319) (0.0259) (0.0777) (0.0467)
Political stability - percentile −0.0079∗∗ −0.0048 −0.0056 −0.0103 −0.0058

(0.0036) (0.0045) (0.0038) (0.0076) (0.0048)
Inflation - pct 0.1628∗∗∗ 0.1752∗∗∗ 0.1681∗∗∗ 0.1367∗∗∗ 0.1714∗∗∗

(0.0282) (0.0311) (0.0291) (0.0285) (0.0316)
Economic freedom quartile 0.0046∗∗∗ 0.0040∗∗∗ 0.0039∗∗∗ 0.0034∗∗ 0.0010

(0.0010) (0.0011) (0.0010) (0.0014) (0.0012)
GDP per capita PPP - 2011 constant prices −0.0013∗∗∗ −0.0013∗∗∗ −0.0013∗∗∗ −0.0010∗∗∗ −0.0013∗∗∗

(0.0002) (0.0002) (0.0002) (0.0003) (0.0003)
HIPC 0.0311∗∗∗ 0.0327∗∗∗ 0.0368∗∗∗ 0.0104∗ 0.0135∗∗

(0.0023) (0.0021) (0.0029) (0.0061) (0.0059)
Statistical capacity −0.0002∗∗∗ −0.0002∗∗∗ −0.0002∗∗∗ −0.0003∗∗∗ −0.0003∗∗∗

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Observations 384 381 381 410 441
R2 0.6136 0.5985 0.6123 0.2987 0.4157
Adjusted R2 0.5889 0.5726 0.5874 0.2569 0.3834

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 23: Result table of FE estimation - SSA premium
Regression results from three different FE estimations. In column (1) only SSA countries are
included, and the ’HIPC premium’ is tested within this subset. In column (2) only HIPCs are
included, and a potential ’SSA premium’ is tested. Column (3) is run on our full data set, testing
the ’HIPC premium’, an ’SSA premium’ and a ’LatAm premium’. The model in column (3) is:

ln(1 + Y SUSD, it) = β1Resit + β2CAit + β3TDSit + β4FBit + β5Polit

+ β6Infit + β7EFit + β8GDPit + δ1DVHIPC + δ2DVSSA + δ3DVLatAm + εt + υit

Dependent variable:
ln(USD YTM)

(1) (2) (3)
Total reserves - ratio to external debt −0.0056∗∗∗ −0.0005 −0.0131∗∗∗

(0.0011) (0.0097) (0.0032)
Current account balance - ratio to GDP 0.0075 0.1580∗∗∗ 0.0180

(0.0335) (0.0592) (0.0266)
Total debt service - ratio to exports −0.0265 0.0115 0.0494∗∗∗

(0.0227) (0.0545) (0.0177)
Fiscal balance - ratio to GDP −0.1304∗ −0.2894∗∗ −0.0411

(0.0681) (0.1382) (0.0671)
Political stability - percentile 0.0186∗∗ −0.0264 −0.0050

(0.0078) (0.0231) (0.0108)
Inflation - pct 0.0207 0.1132∗∗ 0.1395∗∗∗

(0.0441) (0.0485) (0.0329)
Economic freedom quartile 0.0014 −0.0065 0.0079∗∗∗

(0.0017) (0.0046) (0.0030)
GDP per capita PPP - 2011 constant prices −0.0002 −0.0052 −0.0014∗∗∗

(0.0004) (0.0045) (0.0005)
HIPC 0.0296∗∗∗ 0.0203∗∗∗

(0.0052) (0.0074)
SSA −0.0028 0.0220∗∗∗

(0.0116) (0.0063)
LatAm 0.0055

(0.0060)
Observations 77 50 468
R2 0.8147 0.5708 0.5963
Adjusted R2 0.7183 0.2989 0.5706

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 24: Result table of FE estimations - global conditions
Result from estimating five country fixed effects models. The estimated model is:

ln(1 + Y Sx, it) = β1V IXt + β2BCt + β3FEDt + αi + υit

Dependent variable:
ln(USD YTM) ln(LC YTM ActFwd) ln(LC YTM SynFwd) ln(LC YUI ActFwd) ln(LC YUI SynFwd)

(1) (2) (3) (4) (5)
VIX Index 0.0016∗∗∗ 0.0015∗∗∗ 0.0015∗∗∗ 0.0015∗∗∗ 0.0011∗∗

(0.0005) (0.0005) (0.0005) (0.0005) (0.0005)
Business cycle measure −0.1400∗∗ −0.1431∗∗ −0.1400∗∗ −0.1517∗∗ −0.1424∗∗

(0.0679) (0.0687) (0.0688) (0.0665) (0.0654)
Effective federal funds rate 0.2090 0.2123 0.2078 0.2445 0.2252

(0.2188) (0.2205) (0.2206) (0.2106) (0.2168)
Observations 791 769 769 802 835
R2 0.1007 0.0978 0.0981 0.0890 0.0692
Adjusted R2 0.0215 0.0227 0.0230 0.0058 −0.0134

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 25: Result table of FE estimations - HIPC interaction
Result from estimating four country fixed effects models. The estimated model in column (4) is:

ln(1 + Y SUSD, it) = β1V IXt + β2BCt + β3FED + δ1(DHIPC · V IXt)
+ δ2(DHIPC ·BCt) + δ3(DHIPC · FEDt) + ai + υit

Dependent variable:
ln(USD YTM)

(1) (2) (3) (4)
VIX Index 0.0016∗∗∗ 0.0016∗∗∗ 0.0016∗∗∗ 0.0016∗∗∗

(0.0005) (0.0005) (0.0005) (0.0005)
Business cycle measure −0.1399∗∗ −0.1415∗∗ −0.1397∗∗ −0.1429∗∗

(0.0676) (0.0698) (0.0676) (0.0709)
Effective federal funds rate 0.2078 0.2106 0.2145 0.2180

(0.2188) (0.2189) (0.2194) (0.2195)
HIPC x VIX Index −0.0004 −0.0005

(0.0006) (0.0006)
HIPC x Business cycle measure 0.0227 0.0514

(0.0411) (0.0629)
HIPC x Effective federal funds rate −0.5549∗∗ −0.7001∗∗∗

(0.2355) (0.2199)
Observations 791 791 791 791
R2 0.1010 0.1008 0.1015 0.1021
Adjusted R2 0.0204 0.0202 0.0210 0.0189

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Table 26: Result table of FE estimations - SSA interaction
Result from estimating four country fixed effects models. The estimated model in column (4) is:

ln(1 + Y SUSD, it) = β1V IXt + β2BCt + β3FED + δ1(DSSA · V IXt)
+ δ2(DSSA ·BCt) + δ3(DSSA · FEDt) + ai + υit

Dependent variable:
ln(USD YTM)

(1) (2) (3) (4)
VIX Index 0.0015∗∗∗ 0.0016∗∗∗ 0.0016∗∗∗ 0.0015∗∗∗

(0.0005) (0.0005) (0.0005) (0.0005)
Business cycle measure −0.1407∗∗ −0.1375∗∗ −0.1399∗∗ −0.1356∗∗

(0.0685) (0.0694) (0.0682) (0.0682)
Effective federal funds rate 0.2104 0.2072 0.1981 0.1938

(0.2198) (0.2202) (0.2114) (0.2149)
SSA x VIX Index 0.0007∗∗ 0.0006∗

(0.0003) (0.0003)
SSA x Business cycle measure −0.0244 −0.0469

(0.0429) (0.0304)
SSA x Effective federal funds rate 0.2078 0.2478

(0.2849) (0.2638)
Observations 791 791 791 791
R2 0.1018 0.1008 0.1013 0.1024
Adjusted R2 0.0213 0.0202 0.0207 0.0192

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Figure 14: CAGR of external debt stock since year of debt relief sorted by post-relief debt levels

Source: The World Bank International Debt Statistics (2019)

Figure 15: Relationship between external debt CAGR and average commercial debt oustanding,
since year of debt relief

Source: The World Bank International Debt Statistics (2019)
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Figure 16: Composition of HIPCs’ government obligations outstanding per creditor type

Source: The World Bank International Debt Statistics (2019)
Notes: Government obligations outstanding include all debt issued by HIPC governments and central
banks as well as guarantees towards state-owned enterprises’ creditors and similar (collectively “PPG
debt”)
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Figure 17: Average multilateral debt-to-total-government debt ratio, 1993-2018

Source: The World Bank International Debt Statistics (2019)

Figure 18: Historical multilateral debt-to-total-government debt ratio, 1993-2018

Source: The World Bank International Debt Statistics (2019)
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Figure 19: Average effective lending rate at multilateral organizations, 1993-2018

Source: The World Bank International Debt Statistics (2019)

Figure 20: Historical effective lending rate at multilateral organizations, 1993-2018

Source: The World Bank International Debt Statistics (2019)
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Figure 21: Estimated historical loss rates, all creditors

Source: Bank of Canada’s Credit Rating Assessment Group (2017) and The World Bank International
Debt Statistics (2019)

Figure 22: Estimated historical loss rates, commercial creditors only - FVO-weighted

Source: Bank of Canada’s Credit Rating Assessment Group (2017) and The World Bank International
Debt Statistics (2019)
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Figure 23: Estimated historical loss rates, commercial creditors only - equal-weigthed

Source: Bank of Canada’s Credit Rating Assessment Group (2017) and The World Bank International
Debt Statistics (2019)

Figure 24: Estimated historical loss rates, concessional creditors only

Source: Bank of Canada’s Credit Rating Assessment Group (2017) and The World Bank International
Debt Statistics (2019)
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Figure 25: Annual excess net returns of various security classes

Source: Own estimations based on Bloomberg (2019)

Figure 26: Annual Sharpe ratios for various security classes

Source: Own estimations based on Bloomberg (2019)
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Figure 27: Ratio of total debt outstanding mapped by our data set to the data set of the World
Bank, 1995-2017

Source: The World Bank’s WDI Database (2019)

Figure 28: Ratios of total excess payments to the amount of debt relief received

Source: Our estimations and The World Bank & IMF (2017)


