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Abstract

When successfully executed, inflation targeting (IT) has managed to
prevent situations of fiscal dominance and to anchor inflation
expectations. This has helped enhance the information content of the
price of government bonds and the perception of sovereign risk, thus
adding resiliency to sovereign spreads. The paper assesses the resilience
of sovereign spreads of IT economies to shocks and compares with
those of countries with other policy frameworks. I conclude that, while
in the short term sovereign spreads of IT economies are more resilient
to macroeconomic volatilities, they tend to widen in the long run after
the shock occurs anyway, independently of the monetary policy
framework.
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“The first panacea for a mismanaged nation is inflation of the
currency; the second is war. Both bring a temporary prosperity; both
bring a permanent ruin. But both are the refuge of political and
economic opportunists.”

- Ernest Hemingway

I. INTRODUCTION
I offer an empirical analysis of the behaviour of sovereign spreads to
shocks in the exchange rate, the trade balance, inflation, interest rates
and the equity markets. The analysis compares the spreads of inflation
targeting countries versus those of other monetary policy frameworks,
and uses the fallout of Lehman Brothers as a systemic, global and
transversal shock.
I aim to contrast the hypothesis that prices (or alternatively yields) of
sovereign bonds of countries with explicit IT frameworks adequately
reflect the sovereign creditworthiness and therefore can better
anticipate to stress scenarios. The hypothesis is based on the fact that IT
has a track record of avoiding fiscal dominance and debt monetization
while stabilizing inflation rates, hence enhancing the information
content of sovereign bonds.
A short term analysis is done using a vector autoregression (VAR)
analysis. Cointegration is then tested through the vector correction
model, to verify for a long term relationship between spreads and
headline measures of external vulnerability. Forecasting conditions are
eventually validated through Granger causality tests.
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Papers on the predictive capacity of spreads investigate their tie with
the overall performance of the real economy and inflation, without
distilling its relevance as a projection of sovereign creditworthiness (e.g.
Friedman and Kuttner, 1993; Moreno, 2007; Uhrig-Homburg, 2011).
Most of previous research on inflation targeting does not directly focus
on explaining the link between the monetary framework and sovereign
spreads. Papers work on the impact of IT on interest rates, exchange
rates and, obviously, inflation. Research has been also produced on the
effects of the implementation of IT in a given country, or on the
potential benefits of adopting it, but always offering an overall
prospective of the effects of IT on a bundle of key macroeconomic
variables, not just on spreads.
To the best of my knowledge, only Vocke (2003) studied the sovereign
spreads dynamics under IT, but only focused on South Africa and four
others IT countries. Also, its analysis does not differentiate between
long and short term effects, which I do using the VAR and Cointegration
approaches.
Moreover, since IT has been firstly executed in developed countries and
was not adopted in emerging economies until the late 1990s, the
literature lacks from a comprehensive and comparative approach
between developed and developing markets.
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I aim to fill this gap by working with a more complex and rich sample of
sovereign bond yields. The sample is composed of fourteen countries,
nine inflation targeters and five non-inflation targeters, biased towards
developing countries, another differentiation with previous research.
Since I treat sovereign risk, I include bonds sufficiently liquid as to strip
spreads for their liquidity premia, assuming a constant share of these
securities in the global sovereign debt market, following Vocke (2003).
Previous research does not differentiate between monetary policy
frameworks either. I took advantage of this by choosing IT as the
comparative base given its researched benefits vis-à-vis other regimes in
terms of inflation and output stability (Bernanke et. al, 1999), which
should improve the information content of bonds and thus smoothen
the path of sovereign spreads, providing the basis for more stable
comparative results.
Vocke (2003) also mentions the practical pre-requisite of no fiscal
dominance to adopt IT, curtailing debt monetization and therefore
curbing inflation expectations. According to Ortiz-Martínez (2008), other
advantages encompass a greater transparency and accountability of
monetary policy, improving the signal-to-noise ratio between (i.e. a
more effective communication between the Central Bank and economic
agents) and reducing the asymmetry of information, a statistically
significant component of sovereign risk in the long run (Bellas et. al,
2010).
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Other monetary regimes are less useful for my analysis as they imply a
more volatile inflation, potentially reducing the information content of
relative prices (Montiel, 2003), yielding less stable sovereign spreads.
The targeting of monetary aggregates, albeit also require credible and
accountable central banks, is only effective at lowering and stabilizing
inflation when there is a steady relationship between money growth,
inflation and output, which is not the case for most of countries.
Monetary targets are thus prone to be revised periodically to reflect
changing economic conditions1. This may explain why monetary
aggregate targeting is currently chosen by just 20% of the developed
economies and 5% of developing markets (Roger, 2009).
Exchange rate targeting helps diminish devaluation and inflation
expectations. However, it also implies more volatile business cycles and
economic output (Vitola and Ajevskis, 2011). Besides, exchange rate
targeting implies lesser degrees of freedom for monetary policy
(outsourcing it in the more extreme cases of currency boards),
subjecting the evolution of inflation to the anchor country1, which may
increase the volatility of price levels, hence tainting the information
content of sovereign bonds.

1

Bernanke et. al (1999), “Inflation Targeting”, Princeton University Press
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II. LITERATURE REVIEW
The scope of papers that distil between monetary policy regimes, and,
particularly, that focus on the ability of spreads of IT countries is limited.
In fact, as mentioned before, only Vocke (2003) has done it recently.
Vocke showed that foreign currency sovereign spreads are less reliable
to predict sovereign creditworthiness in IT regimes. He proved that USD
spreads widened after the 1998 devaluation of the Rand when IT was
not in place, while they shrunk 100 bps after the devaluation of 2001,
after IT was implemented. Local currency spreads widened in both
cases. According to the author, this shows that the risk perception is less
reflected in foreign currency spreads when monetary policy is less
discretionary, as a weaker debt monetization leads to lower inflation
curbing devaluation expectations. Via a panel analysis of four IT
countries (New Zealand, Poland, South Africa and Thailand), it is found
that the only statistically significant variable is the gap between inflation
expectations and the inflation target. It is also noted that if the target is
achieved, the sovereign risk premium seems to partly move from USD
spreads towards Rand spreads. I aim to expand Vocke’s findings by
widening the country sample and by including a more detailed analysis
of local currency spreads under IT, to see whether in fact sovereign
creditworthiness is adequately captured in these.
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Numerous research has been produced that demonstrates the links
between

sovereign

spreads

and

output,

without

specifically

encompassing creditworthiness, though.
Rowland and Torres (2004) perform a panel data analysis of sixteen
emerging countries to study the relationship between sovereign spreads
and creditworthiness, embodied by the Institutional Investor’s
Creditworthiness Index. Results show that both spreads and market
sentiment are tied to creditworthiness, which at the same time is
explained by headline macroeconomic variables, including inflation.
Uribe and Yue (2005), via a VAR analysis including five Latin American
countries plus the Philippines and South Africa, prove that spreads do
not strongly impact business cycles. In fact, spreads only explain 12% of
business cycles in emerging economies. This should weaken the link
between spreads and creditworthiness, as the latter is generally linked
to economic growth (Eichengreen and Mody (1998), Kamin and von
Kleist (1999) and Rowland (2004)).
Notwithstanding, the authors found that spreads magnify shocks,
especially via innovations in the international interest rate (e.g. US
interest rates). This claim motivates me choosing the US 10 year note
yield as an independent variable when modelling. It also drives me to
assess if there is a difference in shock propagation between IT and non
IT countries.
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The result that US interest rates have positive effects on sovereign
spreads for developing markets is also shared by Arora and Cerisola
(2001). These findings are though balanced by other research (Dooley,
Fernandez-Arias, Kletzer (1996) and Calvo, Leiderman and Reinhart
(1996)) which found a significant negative impact of industrial countries’
interest rates on emerging market spreads, while Kamin and von Kleist
(1999) found no significant impact whatsoever.
Moreno (2007) verifies that sovereign spreads are a robust indicator of
future output and inflation, by running Granger causality tests. The
sample includes Argentina, Brazil, Chile, Malaysia and Mexico.
Interestingly, it is found that when causality tests fail it corresponds to
countries with rule-based monetary and fiscal authorities. The case of
Chile is noteworthy, where IT is cited as a reason why spreads do not
offer marginal information for shocks in forecasted inflation rates, as
higher expected inflation might have been correctly priced in current
spreads, a hint for more resilient spreads in IT countries.
Bellas et. al. (2010), found that in the short term spreads are more
determined by financial fragility (financial sector’s equity index to the
overall equity index) than by macroeconomic variables. In the long run,
these turn out to be more relevant, in addition to other variables
including asymmetry of information in economic policy making. I should
hence expect more stable spreads for IT countries, which usually have
better policy transparency frameworks.
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III. SAMPLING
The sample will be composed of sovereign bond generic yields with a
maturity of 10 years and will be split among countries having Inflation
Targeting (IT Sample) and countries claiming to employ other monetary
policy regimes (Non IT sample). Both subsamples were selected
according to two restrictions: 1) volume of debt outstanding (BIS
Quarterly Review, December 2010) and 2) availability of generic bond
yields in the Bloomberg information platform. In order to accurately
assess the behaviour of spreads against macroeconomic shocks, the
time scope of the study includes a crisis environment. Hence, the
sample will extend from January 2, 2008 to December 31, 2008. This
time frame includes the fail of Lehman Brothers (September 15, 2008),
which can largely be considered as a systemic, global and transversal
shock. This allows for a cleaner comparability in the analysis.
The countries to be included in the IT sample had explicitly adopted
inflation targeting regimes for a minimum of two years as of September
15, 2008. The non IT sample encompasses countries that never had
adopted inflation targeting.
The list of the countries with IT is shown in exhibit 2 below, with its year
and month (or quarter) of adoption (Roger, 2009).
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Exhibit 2: List of countries with IT by year of adoption
Country
New Zealand
Canada
UK
Sweden
Finland
Australia
Spain
Czech Republic
Israel
Poland
Brazil
Chile
Colombia
South Africa

IT Started
1990Q1
1991M2
1992M10
1993M1
1993M2
1993M4
1995M1
1997M12
1997M6
1998M10
1999M6
1999M9
1999M9
2000M2

Country
Thailand
Korea
Mexico
Iceland
Norway
Hungary
Peru
Philippines
Guatemala
Indonesia
Romania
Turkey
Serbia
Ghana

IT Started
2000M5
2001M1
2001M1
2001M3
2001M3
2001M6
2002M1
2002M1
2005M1
2005M7
2005M8
2006M1
2006M9
2007M5

Source: Inflation Targeting at 20: Achievements and Challenges (2009)

Beforehand, I eliminated from the sample the countries with exogenous
monetary policy at the moment of the analysis. Those are Spain and
Finland, both belonging to the Euro zone.
All other countries selected already had implemented inflation targeting
at least two years before Lehman Brothers’ failure (no generic yields
were available for the sovereign bonds of Serbia and Ghana).
Both the IT sample and the Non IT sample will in turn be subdivided
among investment grade countries (i.e. with a sovereign rating of Baa3
or higher assigned by Moody’s Investors Service to the country’s local
currency sovereign bonds) and non investment grade (i.e. with a rating
of Ba1 or lower assigned by Moody’s Investors Service to the country’s
local currency sovereign bonds), as of September 15, 2008.
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Box: An overview on Moody’s Rating Definitions

Source: Moody’s Rating Symbols and Definitions, December 2011.

Eventually, foreign currency generic sovereign yields will be included as
well, but just for the cases of Brazil and Indonesia, as these are the only
countries were generic yields are available.
The aforementioned sample split and the countries involved in each of
the subdivisions are shown in exhibit 3.
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Exhibit 3: Sampling Configuration
IT Sample

Non IT Sample

Investment
Grade

Canada, New Zealand,
Mexico, South Africa,
UK

China, Russia,
Malaysia

Non Investment
Grade

Indonesia (Local and
Foreign Currency),
Peru, Turkey, Brazil
(Foreign Currency)

Pakistan, Vietnam

The 10 year generic sovereign yields of the United States of America are
also included in the study, as the benchmark to compute the yields.

Therefore, the yields are defined as follows:
•Local Currency Spreads =  

− 

   

Following the Global Financial Stability Report, IMF, 2004
•Foreign Currency Spreads=  



− 

   

Both spreads enclose credit risk and the local currency spread currency
risk, which is at the same time linked to the credit risk. This rationale
supports the plain subtraction used in the formula for the local currency
spreads.
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IV. METHODOLOGY
The methodological approach to the current thesis is twofold,
encompassing both short and long term analysis, using Vector AutoRegression (VAR) methodology for the former and cointegration
analysis for the latter.
The paper follows the Hamilton (1994) methodological framework for
the VAR procedure and the vector correction model approach for
cointegration.
The variable to be analysed will be the sovereign spreads of the
respective countries as defined above. These will be shocked with the
following variables:
• 10 year US Treasury Note (Uribe and Yue 2003, Arora and
Cerisola, 2001)
• Nominal exchange rate defined as the amount of local currency
per US Dollar (Vocke, 2003)
• VIX Volatility Index (Vocke, 2003)
• Trade Balance (Krugman, 1979)
• Inflation (Vocke, 2003)
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2

a. Short Term Analysis: VAR and Impulse Responses Functions

The aim of this first part of the methodology will be to evaluate
the temporal anticipation of spreads against shocks in the
aforementioned variables, which is a necessary condition for the
forecasting of sovereign spreads. We will contrast the results of IT
countries versus non IT countries.
The VAR analysis displays each variable as a linear function of its
own past value, the past values of all other variables being
considered coupled with a serially uncorrelated error term.
Each equation is estimated by ordinary least squares (OLS)
regression, while the number of lagged values to include in each
equation is determined by the one that minimizes the Akaike
Information Criteria (AIC). The error terms in these regressions
are the surprise movements in the variables, taking past values
into account. In the case these variables are correlated with each
other, then the error term in the reduced-form model will also be
correlated across all equations. This framework can be
represented as follows:
 = ∅ , + ∅ , + 
 = ∅ , + ∅ , + 
2

The methodology displayed for this section was inspired on Lewis J., Sovereign Debt Sustainability in
Jamaica: A Risk Management Approach (2004).
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...where

  = ! for t = s and zero for t ≠ s

This could be rewritten as:

∅
- . = / 
0


,

∅ ,
0 0
1 -
.+/
1 -
.+- .
0 ∅
∅
,
,


Or:  = ∅  + ∅  +  ,
where  = 0 ,

 ,  = 0 for t ≠ s and
 ′

!
= /
!

!
1
!

The vector  follows a VAR (2) process. By extension, a general
VAR (p) process with white noise is presented as:
 = Φ  + Φ  + ⋯ + 
7
= ∑68 Φ6 x6 + 

or, if we use the lag operator:
Φ: = 
Where
Φ: = ;< − Φ L − ⋯ − Φ> L>
The error terms follow a white noise pattern:
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Ω,
 ′ = ?
0,
with

ABC D = E H
BDℎCGE

a (k ´ k) symmetric positive definite matrix.

The VAR is computed using the aforementioned macroeconomic
variables as shown below:
I = J + K : IL + M

I ≡ C + O +  + J + P
M ~R0, Ω

Where C , O ,  , J , and P represent the yield 10 year US Treasury
Note, the nominal exchange rate vis-à-vis the US Dollar, the VIX
Volatility Index, the trade balance and the inflation rate,
respectively.
The reduced form residualsM , are multinomial normally
distributed with zero mean and covariance matrix

, and B(L)

represents the coefficients of the lags. The lag length (L) for the
VAR is set at two, which is supported by the minimization of the
AIC.
We then will derive the impulse response functions, in order to
see how sovereign spreads are affected by each of the
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macroeconomic variable cited, given a shock at time t (i.e. the
failure of Lehman Brothers).
The Choleski decomposition is utilized to inspect the possible
impact of a shock to one of the variables on the sovereign
spreads.
Aiming to have the most endogenous variables before, I order the
macroeconomic variables as follows: yield on 10 year US Treasury
notes, nominal exchange rate, trade balance, VIX Index, sovereign
spreads and inflation. This order implies that inflation affects all
the variables contemporaneously, while 10 year US Treasury yield
take effect with a lag.
The actual impulse-response functions are obtained with the
EVIEWS software and correspond to the confidence intervals
calculated with the analytical / asymptotical option (Hamilton,
1994) representing +/- 2 standard deviations.
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b. Long Term Analysis: Cointegration Analysis and the VECM 3
This part will have the objective of evaluating the existence of
long run relationships between the sovereign spreads and the
cited macroeconomic variables, performing a cointegration
analysis.
After having evaluated for a long run relationship, we will test for
the weak exogeneity of the macroeconomic variables to validate
the conditional model of the sovereign spreads as a function of
the macroeconomic variables. We will then test the absence of
Granger causality from the spreads to the macroeconomic
variables, namely for the absence of temporal anticipation from
the spreads to the macro variables, which will set the conditions
needed to forecast the spreads with the macroeconomic
variables.
Cointegration aims to test the relationship between nonstationary time series variables. If two or more series are I(1), but
a linear combination of them is stationary, i.e. I(0), then the series
are cointegrated.

3

The metodology display for this section was inspired on Jacobs et. al., “Cointegration, long-run
structural modelling and weak exogeneity: Two models of the UK economy (2010)”. In addition, I
also used Bierens H., “Cointegration, a guided tour”.
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That’s to say, cointegration happens when each argument
, with  = 1, … , U of a time series vector  is I(1) whilst they

exist some linear combinations of the , that are I(0), therefore:
 =  + V + W

where W is a k-variate stationary time series process and V is a kvector of drift parameters with a mean equalling to zero.
Cointegration ideas as introduced by Granger (1981) will be
represented via the vector error correction model (VECM), which
is at the same time obtained as a reconfiguration of the VAR,
presented by Sims (1980), once its variables are cointegrated.
That’s to say that we could rewrite  as the VECM as follows:
Δ = Π + Π D + Π Δ + ⋯ + Π7 Δ7Z + [\ ] Δ7 + ^

with Δ =  - ; ^  0, Σ and Π = [` for some r-vector ` .
If the latter condition fails to hold, Y c would be a vector unit root
with linear drift.
Since ΔY c is stationary, γ t + β] Y c> is stationary, and

consequently β] Y c is stationary.
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V. MODEL RESULTS
a. Ex-ante expectations
Before I discuss the outcome of the model, I would like to present
the predictions of economic theory about the direction of the
sovereign spreads in the case of shocks on the proposed variables
(i.e. nominal exchange rate, 10 year US Treasury Note, Trade
Balance, Inflation and the VIX Index), among the four different
subsamples.
The exchange rate is one of the headline drivers of
macroeconomic stability of any economy. Hence, I expect that it
will have a significant impact in the risk perceptions of all the
countries included in this study, via the risk premium (spread) paid
on their sovereign securities. I should, intuitively, also expect
different behaviours on the spreads depending on the exchange
rate regime adopted in each country.
Indeed, Gumus (2009) finds that countries that have de jure
floating rate regimes usually do not face higher sovereign spreads
than those who peg their exchange rate, as long as they
effectively allow a high degree of variability. The case of de facto
floaters with higher spreads would be related to a “fear of
floating” phenomenon, which triggers concerns on discretionary
measures from monetary authorities.
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To classify the exchange rate regimes of the countries included in
the sample, I used the “De Facto Classification of Exchange Rate
Regimes and Monetary Policy Framework” published by the IMF.
In addition, I shall consider whether the country is an inflation
targeter or not. The combination of a de facto flexible exchange
with an inflation targeting regime should add resiliency to
sovereign spreads, given the lower risks of fiscal dominance and a
priori better anchored inflation expectations which reduces
devaluation pressures, eventually curbing borrowing costs.
Having mentioned this, we can expect that, among the countries
included in the sample, the sovereign spreads of Canada, New
Zealand, UK, Mexico, South Africa, Indonesia and Brazil

may

show the greatest resiliency to shocks in the respective exchange
rates, all of them being IT and with exchange rates regimes
classified as “independently floating”, namely that the exchange
rate is market-driven, with any official intervention aimed at
contain more than desired volatilities, rather than targeting a
given level for it.
On the other hand, the remaining countries allow a greater level
of official intervention in the exchange rate regimes, including
fixed peg arrangements (China, Pakistan and Vietnam), and
managed floats without an ex-ante determined path for the
exchange rate (Malaysia and Peru).
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Out of all these countries, the only inflation targeter is Peru. I thus
expect higher resilience for the latter than for the other countries
in this category, albeit lower than that of the “IT-floaters”.
On regards on the yield of the 10 year US Treasury Note (a proxy
of the US monetary policy), Arora and Cerisola (2001) prove that
US interest rates have direct positive effects on sovereign bond
spreads for developing markets, given its connections to global
capital flows and market conditions (chiefly liquidity and risk
appetite).
The impact of US monetary policy on the sovereign spreads of
developed countries is more nuanced, as these are seen as safe
havens, thus a more restrictive monetary policy in the US does not
necessary provoke capital outflows in those markets. So, I expect
to see smoother movements in the spreads of Canada, the UK and
New Zealand, all of them defined as Advanced Economies by the
IMF while I forecast to encounter wider spreads in the rest of the
countries. Being an inflation targeter would add resiliency to
spreads, since, as mentioned above, the negatives effects of the
expected devaluation of the local currency on the sovereign debt
position after the hike in US rates should be cushioned by the
absence of fiscal dominance and well anchored inflation
expectations.
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The VIX is being especially watched since the outset of the
ongoing global financial crisis. It is basically a measure of the
implied volatility of the S&P 500 index options, particularly the
expected future volatility over the next 30 days (Whaley, 2008).
Global financial conditions can be proxied by the VIX as an
illustration of investors’ risk appetite (Gonzalez Rozada and Levy
Yeyati, 2006). Özathay et. al. (2008) prove that the significant
reaction of developing countries to adverse changes in global
financial conditions is due to their vulnerability to external shocks
emboldened by high dollarization levels. The VIX is deemed not
significant in the monetary policy reaction of low dollarized
countries, a fact comparable with the developed countries.
Inflation targeters saw their level of dollarization to decrease as
the monetary policy regime strengthens, since the risk of a
monetization of debt is lower, which eventually curbs the
devaluation risks.
Savings and borrowings in local currency are therefore preferred,
helping to overcome the “original sin of international finance”,
namely an incompleteness in financial markets which prevents
countries to borrow in their domestic currency overseas or to
borrow long term, even within its borders (Eichengreen and
Hausmann, 1999). I therefore expect that IT countries will behave
smoother to sudden shocks in the VIX index.
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The impact of trade balance shocks on sovereign creditworthiness
has been widely studied during the last thirty years, starting with
Kurgman’s seminal paper “A model of Balance of Payment Crises”
(1979). Basically, there is (an intuitive) negative relationship
between trade balances and sovereign spreads.
When shifting to the expectation on how the shock will affect
sovereign spreads in IT countries vis-à-vis non IT countries, I will
have to determine whether the shock (a cost-push shock, for
instance) is temporary or permanent and then investigate the
reaction functions of each of the Central Banks. For the IT
countries I expect than permanent (temporary) shocks will (not)
have significant impact on the interest rates, and eventually to the
sovereign spreads. For the non IT countries, I expect an
overreaction of interest rates and sovereign spreads.
Finally, shocks to the inflation rate (Vocke, 2003) will have a more
limited impact on the sovereign spreads of IT countries, as these
can be seen as temporary amid a context of well anchored
inflation expectations. Therefore, devaluation expectations and
eventually sovereign spreads should be contained. On regards of
non IT countries, I would expect the opposite to occur.
Particularly, I expect the difference of the performance between
IT and non IT countries to be considerably different.
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b. Short Term Analysis: VAR and Impulse Responses Functions
Results from the VAR analysis, illustrated in the impulse response
function embedded in Appendix I, roughly outlay the expected
results4.
One standard deviation shocks to the nominal exchange rates
produce statistically non significant movements in sovereign
countries for all countries with independently floating currency
regimes (e.g. Canada, New Zealand, UK and South Africa). All of
these countries are inflation targeters whilst the exceptions are
Mexico, Turkey and Indonesia.
The inflation targeting regime helped to anchor inflation and thus
devaluation

expectations

for

the

first

group

of

the

aforementioned countries, eventually containing any possible
widening in sovereign spreads provoked by a depreciation of the
currency.
It is interesting that the three exceptions are the ones with the
lower creditworthiness in the countries with independent floating
exchange rate regimes (Mexico with Baa1, Turkey with Ba1 and
Indonesia with Ba2), with the steepest effect for Turkey and
Indonesia, namely the lowest rated countries.

4

See Appendix Ib for the disclosure of the nomenclature of the variables used in the VAR analysis.
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Moreover, inflation targeting framework has been implemented
in the early 1990s for Canada, New Zealand and the UK and in
2000 for South Africa, whilst Indonesia and Mexico did it in 2005
and 2001 respectively. The longer track record could have been
relevant to prevent any further widening in sovereign spreads.
We also overall get the expected results for the countries with
managed floats or fixed exchange rate regimes. Sovereign spreads
significantly increase for Peru, and Pakistan, with the slightest
movement for Peru, the only inflation targeter among the three
countries. On the other hand, China and Malaysia showed flat
results (non significant), likely related to the fact that both
countries have had their local currencies (the Yuan and the
Ringgit) pegged to the US Dollar for a long time. This can be
behind the steadiness in spreads.
When analysing the impact of shocks in the US interest rates (a
proxy of an international interest rate) we see that all countries in
the sample show shrinking spreads. Therefore, we can conclude
that the variable of international rates does not add value to our
analysis. The aforementioned conflicting evidence on the impact
of interest rate shocks on creditworthiness can explain these
nuanced results.
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When moving towards assessing the impact of shifts in the terms
of trade (proxied by the S&P GS Commodity Index), I see intuitive
results. All inflation targeting countries show resilience in spreads
(i.e. non significant results), the exceptions are Canada, the United
Kingdom and South Africa, likely propelled by their status of a net
commodity importer. Most of non inflation targeting countries, on
the other hand, show upticks in their spreads, consistent with the
hypothesis outlined in the previous section.
The analysis of the impact of volatility shocks yields overall
intuitive outcome. The spreads from the inflation countries
included in the sample do not significantly react to stimuli in
volatility. South Africa even show contracting spreads, while
Indonesia and Turkey are the exceptions (again, the two lowest
rated countries).
Finally, when appraising the impact of shocks in inflation rates on
sovereign spreads, we see no significant impact for inflation
targeting regimes, with the exception of Turkey, Peru and Mexico.
These countries have history of previous high inflations which
apparently the inflation targeting regime could not dispel.
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For the rest of the IT countries, the hypothesis that a shock in the
inflation rate does not have significant impact on spreads because
of well anchored inflation expectations seems to hold (i.e. any
shock in inflation is judged as transitory).
We have just seen that, shocks on most of the proposed variables,
yield the expected results on sovereign spreads. As mentioned
before, to complete our analysis with a long term prospective, I
will undertake a cointegration analysis.
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c.

Long Term Analysis: Cointegration Analysis

The aforementioned VEC approach will be used in order to run the
cointegration analysis (also using the Eviews statistical package).
The lags used during the process were set at three, i.e. one more
than the one used in the VAR analysis.
The aim will be to conclude whether there is a long term
relationship between the local currency sovereign spreads and the
selected variables. The output of the VEC model can be
appreciated in Appendix IIB. The first column is the VAR equation
for the spread and the second one is the VAR equation for the
selected variable (e.g. nominal exchange rate).
The CointEq1 number is the Equilibrium Correction Term. The
statistical significance of this term will indicate the endogenous
variable, i.e. the spread (if statistical significance is found in the
first column) or the selected variable (if statistical significance is
found in the second column). If the spread is the endogenous
variable, we can safely express the spreads as a function of the
selected variable, which would be the more intuitive result.
All residuals derived from the VEC model were tested for
autocorrelation using the LM test. No autocorrelation was found
for any of the outputs.
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On the nominal exchange rate, it can be seen how half of the
surveyed countries with inflation targeting regimes (Canada,
Indonesia, and Turkey) show the intuitive result of having the
spread as the endogenous variable, namely the equilibrium
correction terms is statistically significant, while showing a
positive relationship between the spread and the FX. This means
that, in the long run, spreads will widen in the event of a
devaluation of the FX. This can be explained by nominal exchange
rates may be subject to higher volatility in IT countries, as by
definition they are not directly targeted by the Central Banks
(Svensson, 1996). For Mexico, the UK, New Zealand and South
Africa the opposite occurs, i.e. there is no long run relationship
between nominal exchange rates and spreads, emboldening the
notion of curbed devaluation expectations. For Peru, I find the
nominal exchange rate being the endogenous variable, with a
positive relationship with spreads. For the non IT countries
(excluding Malaysia) statistical significance is founded, albeit only
the evidence for Pakistan shows the spread as the endogenous
variable and that devaluations in the FX are tied with widening of
the LC sovereign spreads, as swings in the exchange rate fosters
devaluation expectations, thus increasing credit costs. In the case
of China, we see that the nominal exchange rate is the
endogenous variable, having a negative relationship with spreads.
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Finally, for Vietnam, we do not have convergence to equilibrium
as the sign of the equilibrium correction term is positive.
Regarding the relationship of spreads with the international
interest rate, there is slightly more significativeness in the IT
countries (with an intuitive positive relationship in the case of a
non investment grade country and the opposite in the case of an
investment grade country), but without overwhelming results.
This is consistent with the results found in the short term VAR
analysis and with the previous literature that claims that the
relationship between international interest rates and sovereign
spreads is blurred in both developed and developing countries.
The same occurs when analysing the relationship with the VIX and
the S&P GS indices (all with positive relationships). The more
mixed results can be explained because both are short term
indicators with limited impact in the long term (i.e. shocks loose
relevance with time). Therefore, the relevance of a short term
index in the long term is lower than more fundamental and long
lasting variables such as the exchange rate and inflation.
Regarding inflation, all IT countries (except the UK) show statistical
significance of the equilibrium correction term, namely there is a
long term relationship between inflation and sovereign spreads. I
find inflation as the endogenous variable for Canada, South Africa
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and Peru, with a negative relationship with spreads for the former
and a positive one for the other two. New Zealand is the only IT
country where the spread is the endogenous variable, with a
negative relationship with inflation. Mexico has both the spread
and inflation as the endogenous variables, but with a positive
relationship between both variables. For the non IT countries I
found non-significativeness just for Pakistan. For the remaining
countries only Malaysia has the local currency spreads as the
endogenous variable, while inflation is for Vietnam. China has
both the spreads and inflation as endogenous. Negative
relationships between both variables are found for China and
Vietnam, while it is positive for Malaysia. Overall, this shows that
there is not a clear distinction between IT and non IT countries
regarding the behaviour of sovereign spreads in the long run. This
can be related that, in the long run, past experiences of FX
devaluations and high inflation can still have impacts in sovereign
spreads, even in IT countries.
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d. Dynamics of Foreign Currency Spreads: the cases of Brazil and
Indonesia
Up to now I have been analysing the dynamics of local currency
sovereign spreads under inflation targeting regimes. We will now
shift to the sole two countries for which I found generic foreign
currency yields: Brazil and Indonesia, both Inflation Targeters.
Results can be found in Appendix III.
Regarding Brazil, interestingly enough, sovereign spreads appear
to be resilient to shocks in all variables with the exception of the
VIX index and the international risk free rate (in the very short
term). The most important factor here is the overall resiliency to
shocks in the nominal exchange rate (besides a mild link between
the 6th and 30th day) and in inflation rates. This is in line with the
hypothesis of contained inflation and devaluation expectations.
Indonesian spreads, on the other hand, react significantly upwards
to shocks in the nominal exchange rate and in the VIX index, in the
short run. The difference with Brazil can be related to the
different stages of the IT regime: Brazil implemented it in 1999
whilst Indonesia did it in 2005.
In the long run, interestingly enough, both countries present not
statistically significant equilibrium correction terms regarding the
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inflation rate, reinforcing the findings of the VaR analysis.
Consequently, there is not a long term relationship between the
sovereign spreads and the inflation index, likely related to the
better anchored inflation and devaluation expectations.
Unfortunately a broader comparison including other countries
was not fully feasible given the lack of generic foreign currency
sovereign yields in the Bloomberg platform.
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e. Test for Granger Causality
In order to finally validate the forecasting conditions I well test for
non Granger causality from the spreads to the macroeconomic
variables for the cases where I have weak exogeneity from the
macroeconomic variables to the spreads (i.e. where the
equilibrium correction terms have proven to be statistically
significant). Particularly, I will perform that test between the
spreads and the two macroeconomic variables with the strongest
ties to these: the nominal exchange rate and inflation. Results can
be appreciated in Appendix IV.
Overall, after the Granger causality test I do not reject the null
hypothesis for all cases where weak exogeneity was found
(namely validating the forecasting conditions for the long run),
with the exception of Canada (local currency spreads to the
nominal exchange rate), Mexico (local currency spreads to
inflation), Turkey (local currency spreads to the nominal exchange
rate and to inflation), China (local currency spreads to the nominal
exchange rate (95% significativeness) and to inflation) and
Indonesia (foreign currency spreads to the nominal exchange rate
(95% significativeness)). Forecasting conditions (especially vis-à-vis
inflation) are thus validated for most of the cases where weak
exogeneity is found.
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VI. CONCLUSION
The VAR analysis allowed me to verify that sovereign spreads of IT
countries are more resilient, in the short term, to shocks involving
swings in the foreign exchange rate, prices and market volatilities,
providing significant evidence

that inflation and devaluation

expectations are better anchored in an IT regime. Additionally, I found
that the US benchmark interest rate is not a relevant variable to
distinguish the impact of shocks on sovereign spreads, in both IT and
non IT countries. The impact of commodity price index, albeit proved
useful, is intuitively influenced by the trade position of each country.
Nonetheless, the results of the cointegration analysis show that, in the
long run, spreads tend to widen following shocks on the nominal
exchange rate or inflation, independently of the monetary policy
framework in place.
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APPENDIX Ib – Definition of the Variables
Disclosure of the nomenclature of the variables used in the VAR analysis:

• Local Currency Sovereign Spreads: COUNTRY_LC
• 10 year US Treasury Note: _10_YR_US
• Nominal exchange rate defined as the amount of local
currency per US Dollar: COUNTRYCURRENCY_USD
• VIX Volatility Index: VIX
• Trade Balance (proxied to the S&P Commodity Index):
SP_GSCI
• Inflation (Vocke, 2003): INFLATION__COUNTRY
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APPENDIX II – Local Currency Spreads
A. Impulse-Response Functions
i. Inflation Targeting - Investment Grade Countries
New Zealand

United Kingdom

South Africa
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UK

ii. Inflation Targeting - Non Investment Grade Countries
Indonesia

Peru
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Canada

Mexico

New Zealand
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Mexico

46

South Africa

Turkey
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ii. Inflation Targeting – Non Investment Grade Countries
Indonesia
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Turkey

iii. Non Inflation Targeting - Investment Grade Countries
China

Malaysia
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iii. Non Inflation Targeting – Investment Grade Countries
China
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Malaysia

iv. Non Inflation Targeting – Non Investment Grade
Countries
Pakistan

Vietnam
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iv. Non Inflation Targeting – Non Investment Grade Countries
Pakistan

52

Vietnam
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B. Cointegration Analysis – Vector Error Correction Model
a. Inflation Targeting – Investment Grade Countries

CANADA
Nominal Exchange Rate

10 Year US Note Yield

Inflation

VIX

Commodity Index
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MEXICO
Nominal Exchange Rate

10 Year US Note Yield

Inflation

VIX

Commodity Index
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UNITED KINGDOM
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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NEW ZEALAND
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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SOUTH AFRICA
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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b. Inflation Targeting – Non Investment Grade Countries

INDONESIA
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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PERU
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index

Commodity Index
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TURKEY
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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c. Non Inflation Targeting –Investment Grade Countries

CHINA
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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MALAYSIA
Nominal Exchange Rate

10 Year US Note Yield

Inflation
VIX

Commodity Index

PAKISTAN
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d. Non Inflation Targeting – Non Investment Grade Countries

PAKISTAN
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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VIETNAM
Nominal Exchange Rate

Inflation

10 Year US Note Yield

VIX

Commodity Index
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APPENDIX III – Foreign Currency Spreads
A. Brazil – VAR Analysis (Short Term)
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B. Brazil – Cointegration: VEC Model Analysis (Long Term)
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C. Indonesia – VAR Analysis (Short Term)
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D. Indonesia – Cointegration: VEC Model Analysis (Long Term)
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APPENDIX III – Foreign Currency Spreads
CANADA

MEXICO

NEW ZEALAND

70

SOUTH AFRICA

INDONESIA

71

PERU

TURKEY

72

CHINA

MALAYSIA

PAKISTAN

73

VIETNAM

BRAZIL (Foreign Currency Spreads)

INDONESIA (Foreign Currency Spreads)
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