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1. Introduction.

The evolution of emerging market credit spreadsdttiacted a great deal of attention throughout
the last ten years. Most of the empirical literaton this issue has focused on the relationship
between credit spreads (of different debt instrus)encredit ratings and macroeconomic
variables. The rationale behind the consideratibthe way in which credit spreads relate to
these variables has been threefold: (i) to teststhrificance of the predictions coming from
theoretical models studying such relationships); @ improve the forecasts of debt-related
financial variables; (iii) and to check the truthifess of market commentary and widespread
beliefs (such as the idea that appetite for riskwgrin low interest rate environments). A
significant part of the literature - among whiclcligngreen and Mody (1997) and Kamin and
Kleist (1999) represent two of the most prominemtrks - has taken the form of panel data
analysis. While sharing similar goals, the varipapers differed in the techniques they adopted,
in the samples they investigated (i.e. either atesmtor time periods) and in the variables on
which they focused. However, these works sharedveeakness: they neglected the fact that
sovereign credit spreads are important determinahtdebt service and, therefore, of debt
sustainability.

More recently, the endogenous role of credit smeadmacroeconomic volatility has
attracted the attention of researchers, and cspdgads have started being treated as endogenous
variables in a growing number of papers. Howeverces most of the authors draw on the
assumption that credit spreads move together withestic business cycles, they have studied
the interaction of credit spreads with those factilat are commonly considered to affect the
business cycle, but not with those relating to daltainability. As a consequence, limited
attention has been devoted to the study of theaati®en in emerging market economies between
credit spreads, foreign investors’ risk aversiod anvereign debt dynamfcdgnoring the fact
that foreign investors are risk averse and that thegree of risk aversion can change over time
has potentially serious consequences on the walidit the results of such empirical
investigations. Therefore, while studying the deteants of emerging market credit spreads, the
contribution of global risk aversion should not beglected. On this basis, this work jointly

attempts to take seriously the endogeneity of teditspreads, and to relate them to the degree

! One exception is represented by Arora and Ceri@fla1), where the authors consider, among theessgrs, US
interest rates and measures of market sentimemtet#r, as the authors resort to a one-equatiomattin method,
the endogeneity issue is not fully taken into actolihe same holds for Gonzales-Rozada and Lev§5(20



of risk aversion of international investors, as Ivad to traditional domestic and international
macroeconomic factors.

In particular, in this work | analyse the deternmtsaof Brazilian credit spreads (from
January 1995 to January 2004), taking into conataer both of the observations made above, in
terms of the endogeneity of credit spreads anddleeof foreign variables. In Section 2, | shall
propose a brief review of the literature. In Seatt®l shall illustrate the theoretical reasons that
lie behind the choice of the model to estimate @inthe variables to encompass. The data will be
described in Section 4, and in Section 5 | wilireste a VAR model including foreign variables
(US federal funds rates, US production, and US_Bsgphkead) as well as domestic Brazilian
variables (external debt, primary deficit, EMBI ead, and other macro variables). The main goal
of the paper is to appraise the historical contrdsuof the internal and external factors to the
evolution of the Brazilian domestic variables undmrutiny, and to analyse the relative
importance of the internal and external factorseocredits spreads are treated as endogenous,
and ii) a measure of global appetite for risk islided among their determinants. By exploiting
the fact that the foreign factors are presumablyy omarginally affected by Brazilian
macroeconomic variables, in Section 6 | shall deegle and quantify the historical relative
impact of the foreign factors on the Brazilian dstievariable& In Section 7, | shall take on a
second task: assuming a recursive causality ordewden the endogenous variables, | shall
calculate the impulse response functions of th@gewdous variables in the system, so as to better
understand the potential contributions of the digeshocks to the evolution of the endogenous

variables. At the end of the analysis, | shall dsscbriefly the robustness of the results.

2. Review of the literature on credit risk spreadsnd debt dynamics.

In the last few years, a growing number of reseanchave recognised that the previous
literature failed to treat credit spreads as endoge variables, affecting and affected by

domestic and international macroeconomic conditions

2 Other works exploit block exogeneity in VAR systeno study the contribution of foreign variables e
domestic ones. Let me recall here Genberg, SalamhiSwoboda (1987), Cushman and Zha (1997) and @gnbe
(2003). In what follows, | will stick to the struse and strategy used in these analyses. Otheoraugémploy
different techniques to gauge the relative impatanf internal and external factors, as, for instarrestricted
Structural VARSs (see, for instance, Gerlach-Krigt2006) for the case of Hong Kong). Caleba.l (1993), instead,
use a principal component analysis to create twaips of external impulses and insert them inaelblexogenous
SVAR to evaluate their relative contribution to floeecast error variance of international reseewas real exchange
rates. Canova (2005) first identifies supply, rdaimand and monetary US disturbances, then exmoisior
specification with cross-sectional information gtimate the response of some Latin American caestri



Uribe and Yue (2006) clearly realize this issue,aog focusing on seven emerging
market economies, estimate a VAR model encompadsijgn and domestic interest rates,
trade balance to output ratio, real gross domestiestment, and real gross domestic output.
These variables are chosen among those that meshaoly appear in classical IRBC models.
Despite these authors improving on previous angjyg®they take into account the simultaneous
relationship between credit spreads and macrodlasathey do not include those domestic
factors which are indeed important for debt sustaility (namely, debt/gdp ratio, fiscal primary
balance/gdp ratio and nominal variables), nor ey ttonsider all relevant foreign variables (such
as measures of appetite for risk). In other woddspite tackling the issue of the simultaneity of
credit spreads, they do not encompass those faatoich are reasonably connected to credit
spreads, but not to real business cycles. Theiicehaf neglecting these variables is consistent
with their interest in the determinants of the reasiness cycles, and not in those of the credit
risk premiaper se However, the risk is that, failing to recogniseit credit spreads do not
exclusively depend on business cycles but also ther alebt-related macroeconomic factors,
their model is misspecified and relevant varialaliesomitted.

Garcia and Rigobon (2005) abandon the panel da@agh and focus their investigation
on Brazil alone. They estimate a large VAR modeltfe Brazilian economy (over the period
1994-July 2003) where debt, deficit and other nahiand real variables are included. The
authors do not utilise EMBI spreads or other cregittad measures in their model, but, rather,
they set up a VAR system including many of thegatédeterminants of credit risk premia. Their
choice follows a two-step strategy: first, theyiraste a VAR model able to forecast the
stochastic evolution of sovereign debt in the fetand, afterwards, they relate such predictions
to the credit spreads actually recorded in the etarkJnfortunately, since they do not encompass
any foreign factors among the variables of the iABdel, the latter loses the ability to explain
the variance of credit spreads and debt which s¢ead attributable to such foreign factors.
Following an approach which is similar in spirit @arcia and Rigobon (2005), Hostland and
Karam (2005) propose a framework to assess detdisability in emerging market economies
based on stochastic simulation methods. The autfades into account the interaction among
economic variables and, in particular, the endoigermd risk premia (p. 6). Their contribution,
however, differs from the present work in two maspects. First, Hostland and Karam aim at
highlighting the key factors influencing prospeetidebt sustainability in a stochastic framework
where the joint likelihood of several adverse slsosk considered, whereas | am interested in
explaining the data and the relationship amongséhnies over a historical period. Second, they do

not consider the role played by external factorthenevolution of emerging market fluctuations,



while this is one of the main themes of this wdrknner and Samake (2006) address the first of
the two observations above, and assess debt salstayn(in a stochastic simulation model) not
only prospectively but also retrospectively. Tanaed Samake, however, do not tackle the
second point, since they do not embed externabifaan their study (expect for the growth in oil
prices). In addition, they neglect the endogeneityisk premia and credit spreads which is,
instead, extremely important for the developmerexdérnal debt .

Focusing on the consequences of limited enforcéngenstraints in sovereign debt
markets, Neumeyer and Perri (2005) build a themdegeneral equilibrium model for a small
open economy to account for a series of stylisetsfanamely that, in emerging economies, i)
business cycles are more volatile than in develapsdns, ii) real interest rates are counter
cyclical and lead the cycle, iii) consumption isrm@olatile than output, and iv) net exports are
strongly counter cyclical. These authors decomphbsereal interest rate into two independent
determinants, that are an international interdstaad a country risk component. In the words of
the authors,

“Because fluctuations in country risk spreads argd, we consider two simple

polar (non-mutually exclusive) approaches to tdetermination. The first is that

factors that are largely independent of domestieditimns (like foreign rates,

contagion, or political factors) drive country risk the second approach changes

in country risk are induced by the fundamental &kdo a country’s economy

(productivity shocks in our model). In this cadegde shocks drive, at the same

time, business cycles and fluctuations in courigl.t (Neumeyer and Perri 2005

p 347).
It is clear from the excerpt above that the authexgnise that domestic interest rates are
affected by three different sources of uncertaifityeign “risky” interest rates (in their turn
determined by foreign short term interest rates faneign investors’ appetite for risk), external
shocks (such as contagion, political factors, fpresrises), and domestic determinants (such as
inflation, exchange rates, unemployment, debt &bt currency composition, volatility of the
tax base, and the like). The authors, however,déenot to model the default process; they
assume that the probability of default is inverselated to domestic productivity shocks. In so
doing, however, foreign risk aversion does not camelay that crucial role it actually has in
generating or amplifying the fluctuations of donnestredit spreads, debt level and other
macroeconomic variables. The authors do highligiet fiact that domestic risk premia affect
domestic interest rates and amplify the volatibfythe business cycles, yet they do not model
domestic risk premia and thus, fail to take intocamt that the interest rates themselves affect the
premia. Accordingly, the issue | empirically addrés this work is acknowledged, yet not fully

treated in their theoretical contribution.



In their paper on debt “intolerance”, Reinhamvglff and Savastano (2003) recognise that
the “interest rate a country must pay on its delain endogenous variable, which depends, among
other things, on the country debt-to-output ratfp. 41). Also in this case, although the authors
acknowledge the endogeneity of credit risk sprets; neither directly tackle the issue, nor do
they try to formalise it in a proper model, prohyabécause this task would have gone beyond the
scope of their analysis and interests.

Building on Neumeyer and Perri (2005) and others]lano (2005) proposes a theoretical
RBC model in which she endogenises interest ragelinking spreads to default probabilities.
The novelty is that default is optimally decideddat is neither exogenous nor rule-determined.
In a nutshell, the fluctuations of output affece tincentives to default, the changes in the
incentives to default determine the volatility afnia prices, and the latter is mirrored in the
interest rate volatility. It follows that real shacin the tradable and non-tradable sectors cause
counter-cyclical and highly volatile interest rateBomestic interest rates are affected by the
probability of default because investors require afjustment to the expected payoffs of
defaultable bonds (i.e. the payoff of a defaultddmad is lower than an identical but safer one as
long as the probability of default is positive) llBaving the literature, Arellano assumes investors
to be risk neutral. It follows that no risk pren@ee in the model. In fact, credit spreads merely
reflect the differences in the expected rates tfrreof defaultable and risk-free instruments, yet
not those ‘additional’ premia that investors tyflicarequire to undertake the risk. As a
consequence, the domestic interest rate volatlitgs depend on the changes in the expected
probability of default due to output fluctuationget not on foreign lenders’ risk aversion. In
addition, the feedback of domestic interest rateshe other macroeconomic variables is not
fully endogenised.

A contribution that is very much in line with théea underlying this investigation is
represented by Fiees (2003). Starting from the reaten that*it has been widely recognized
that both country-specific and global factors nratte explaining capital flows” (p. 1), and
following the approach by Calvet al. (1993), Fiees uses a principal component analgsis
“disentangle the relative weight of country-specifind global factors in determining capital
flows” (p. 1). He starts by separating the commomponent of emerging country spreads from

the country-specific ones. Then, he uses the puentcy-specific risk and two global

% It is interesting to note that, in Arellano’s worthe optimal level of debt is endogenously detesdiin

equilibrium. The debt level does not imply defaalibne. In fact, it is not the level of depér se but, rather, its
interaction with i) real shocks, ii) exchange ratdatility and iii) default probabilities that make certain level of
debt sustainable or not. | am sympathetic with #pproach because it treats the choice to defadlttiae credit
spreads as endogenous stochastic variables, ititeradth other variables in the economy.



components (i.e. “contagion” and U.S. long-termeiigst rates) as “explanatory variables to
account for the observed pattern of capital flossg multivariate cointegration analyses” (p. 1).
Doing so, he identifies the relative weight of gibland country-specific factors in explaining
capital flows to Argentina, Brazil, Mexico and Vemela in the 1990s. In a nutshell, Fiees
decomposes country risk and disentangles its metermhinants. He finds that the determinants
of capital flows and sovereign bond spreads cgoibdy identified in a small system. He claims
that capital flows are driven by country risk ardbgl factors (i.e. “contagion” and U.S. long-
term interest rates), while the primary balance@®P ratio (-) and the ratio of public debt to
GDP (+) determine country risk. This implies thapital flows are determined by country risk,
and not, as often argued in the literature, vicesaeeSuch conclusions support the idea that
capital flows are driven by the changes in the @ated and actual) risk premia: | shall return to
this point in Section 3. While tackling the issdecedit spreads in a way that is very close to the
one | shall develop in this work, Fiees does nalr@ss debt dynamics, which are, instead, part of
this investigatiof In addition, he does not include foreign investappetite for risk as one of
the global factors involved: this, | believe, isrsgthing to improve upon.

It is also worth considering the contribution bgekor, Hoffmaister and Medeiros (2002).
These authors examine the behaviour of the cafhitak and the real exchange rate in Brazil
during the period 1988-1995. They resort to a n&&R model where capital flows, changes in
domestic and foreign interest rates, changes ireipected depreciation rate, the government
spending-output ratio and changes in the real exgdhaate are all linked. Using a generalized
VAR framework (as proposed in Koop, Pesaran andePd©96), the authors show that the
impact of a change in the world interest rate a@rplanly a small proportion of fluctuations in
capital flows. This work is close in spirit to mprdribution because it focuses only on one
country (that is, by coincidence, the same); initemtyl Agenor and his co-authors treat foreign
interest rates as block exogenous, as | will deratirds. However, since the authors tackle
capital flows and exchange rate, their contributtan be distinguished from mine in light of two
of its main features: first, sovereign debt dynarace not considered, and, second, foreign risk
aversion is not included among the foreign factors.

Since this work started, a few other analyses rdmadt with the endogeneity of debt
dynamics and credit spreads, as well as with tlaive importance of foreign factors. Garcia-
Herrero and Ortiz (2005) empirically assess thatingd importance of global factors (such as
global risk aversion, US interest rates and US ewgon growth) to explain the evolution of

* The same observation is valid for Caleb al. (1993). With respect to Fiees, however, Calvo aoeauthors
explicitly focus on capital flows, real exchangeerfiuctuations, and accumulation of internatiomrelerves.



sovereign credit spreads in Latin America (heredfi®). They use a small 4 variables SVAR
model (the actual identification strategy is, istfaa Choleski decomposition without any block
exogeneity assumption) to identify the underlyiogefgn determinants of LA sovereign spreads.
Following the intuition of the principal componeamalysis by McGuire and Schrijvers (2003),
they end up distinguishing a direct and an indignnel of influence of US growth and long
term interest rates on LA sovereign spréad$eir approach does not encompass domestic LA
variables and so, interestingly, neither deficit debt variables enter the specification of the
domestic factors affecting credit spreads. Thus, @hthors fail to fully take into account the
endogeneity of credit spreads and debt dynamicaddlition, as mentioned, they do not adopt a
block exogeneity assumption and produce impulgeorese functions for the US variables to the
Brazilian innovations. In this work | will try tanprove on this and to test the robustness of their
findings.

Favero and Giavazzi (2005) argue that the way EMIBEads respond to international
shocks depends on the fiscal policy regime in forteparticular, they find that the correlation
between US BAA corporate high yield and EMBI spreasl nonlinear and the nonlinearity
depends on the state of domestic fiscal policy.yT¢wnclude that the effectiveness of monetary
policy in a country whose fiscal policy is judged ansustainable by financial markets, is
significantly reduced. Even a serious inflationgi&mg policy can be at jeopardy and it can,
under certain circumstances, even turn out to beateoproductive. | shall come back to this issue
again in Section 3 where | shall illustrate the kvof Blanchard (2005), as the assumptions and
conclusions in Favero and Giavazzi (2005) are e lwith it. With respect to these two
contributions, in this work | focus on and quantifye forecast and historical relative contribution
of global factors on the fluctuations of severahBlian domestic variables.

To conclude this concise review of the literatutes worth mentioning the recent work
by Goretti (2005). Using high frequency data, sheleys a Markov-Switching regime with
Gibb sampling model to disentangle the relativeartgnce of several sources of instability (such
as political factors, global risk aversion, IMF rgvand Argentine contagion) in Brazil, during
the currency and financial distress episode in 2@@2she focuses on a specific episode, the
investigation covers a rather restricted spanroétand offers interesting empirical insights only
on the validity of some interpretations of the Bliam turmoil. The author argues there is

evidence in favour of a regime switch, that is mguin equilibria during this delicate political

® The indirect channel is the one that refers toinhgact that US growth and interest rates havehengtobal risk
aversion and, via the latter, on the LA credit spse
® The latter can be, following Woodford (1994) temalbgy, either Ricardian or Non Ricardian.



and economic peridd Credit spreads seem to be remarkably affecteti bgtinternational
factors and by the developments of the peculiatipal situation in Brazil during 2002 (hamely,
the distinctive features of the candidates to ttesiBential elections in October 2002). The main
policy implication one can draw from this is thagvéloping countries’ financial markets,
currencies and debt instruments are very sendiitbe fluctuations in global risk aversion and
pre-electoral political instability. Admittedly, ihconclusion does not provide general, all-time-
valid suggestions about how to better predict thpact of the individual variables on credit
spreads. | believe the main contribution of thegpag, rather, in distinguishing and assessing the
theoretical explanations of what happened in Branmilthat specific occasion. In this work,
instead, the emphasis will be placed on the “nortnag” links between foreign and domestic,
macroeconomic and financial variables affectingt @elal credit spreads.

3. Credit risk spreads as a channel of transmission

In broad terms, a traditional general equilibriunaameconomic model assumes that
international investors are risk neutral. This teeecludes the possibilities of modelling risk
premia and including the degree of risk aversiommnthe determinants of the equilibrium. To
my knowledge, the only macroeconomic model wheeditrspreads and the degree of risk
aversion are encompassed to explain the evolutiorotker macroeconomic variables is
Blanchard (2005). Blanchard puts forward the ided foreign investors, being more risk averse
than domestic investors, demand a risk premiunotd their funds in emerging, risky countries.
Such a risk premium depends on two main componémis,are the investors’ degree of risk
aversioff and the probability that the issuer defaults an dbligations. As the actual risk
premium is determined by the average investor'sabelnr, and being foreign investors more
risk averse than the domestic ones, unexpectedgeban the degree of risk aversion of a few
(either foreign or domestic) investors may causilsn capital flow reversals. Similarly, abrupt
changes in the perceived probability of default @& to trigger sudden capital stop (or, vice
versa, inflows). Changes both in foreign risk awersand in the probability of default make the
risk premia required by investors grow beyond tbtei@ premia. Such a gap between the actual
and the required interest rates leads internationaktors to withhold their loans until the former

reaches the latter. The capital reversals, thatltras a by-product of this interaction, tend, in

"It is worth mentioning that the author imposeggime switch on the constant terms, not on thefictesits of the
estimated regressions.
8 In financial jargon, this is also called the inwes’ appetite for risk.



their turn, to depreciate the domestic currencgrease imported inflation, and worsen debt
prospects. In such a situation, a peculiar forrfisaclal dominance occurs: inflation is spurred by
the change in the required credit risk premia aodhy a lax monetary policy conddctrhis
peculiar channel of transmission of the shocks esgmts a self-enforcing process: it helps
explaining some economic phenomena that are hgttity by means of more classical models
(i.e. models with risk neutral international inv@s).

From an analytical point of view, the relationshgtween the domestic bond yieldand
the foreign risk-free government debt yieldsin the presence of risk-averse international
investors can be written as follows:

L-p)A+r)+pRV=(1+r")+¢

In this formulap is the expected probability of defaultis the domestic government bond yields,
r' is the risk-free international interest ra®/is the recovery value after the default apik the
risk premium demanded by foreign investors. As,gie risk premiunp depends on the foreign
degree of risk aversion and the probability of dé#fp. The probability of defaulp depends on a
large number of domestic and international factsush as the level of external debt, the conduct
of domestic monetary and fiscal authorities, thendstic vulnerability to foreign shocks, the
political climate, the global liquidity conditionshe intervention of the IMF (or its lack) in
temporary episodes of financial distress, pastichgdtory, and the like. The probability of
defaultp, in other words, is endogenous: on the one harahahges because of the fluctuations
in the international (exogenous) lending conditiamsl in the domestic conditions and, on the
other hand, it affects the required risk premiund,ahus, the equilibrium values of the interest
rate, the exchange rate and inflation. This createsmplicated equilibrium relationship between
the foreign degree of risk aversion, the domestanetary and fiscal policies, and any other
domestic and foreign shock. It is worth noting trethough this idea may sound familiar and
almost intuitive, in fact, most macroeconomic medgudying debt and default in the literature
build on the assumption of risk neutral investard aomplete markets. In the formula above this

assumption corresponds to setting the value efjual to 0.

° | qualify this form of fiscal dominance as “peauli because it differs from the famous fiscal doamice
phenomenon illustrated by Sargent and Wallace (L188# developed afterwards by Leeper (1991), amaterm
general, by the so-called fiscal theory of the @ivel, first introduced by Woodford (1994), fiethdeveloped by
Uribe (2006), and applied to Brazil by Loyo (2000).a nutshell, the classical dominance theorydsudn the idea
that when the fiscal policy is unrestricted, anttdgrows without constraints, the monetary autiesieventually
have to inflate the debt away, so as to guarafatthe intertemporal budget constraint holds altdng run. The
“peculiar” fiscal dominance theory illustrated bjaBchard, instead, is based on the channel ofrtrizsfon linking
actual and required interest rates, capital flaxshange rate and inflation.

10



Working on the formula above and leaviagandp unspecified, the government bonds’

spread can be calculated as the difference bettheetiomestic and the foreign risk free rate, that

is spread=r-r" =[¢g+@+r")-RV][p/L- p)].

Clearly, the credit spread is a complicated fumcbbthe probability of default, the risk premium
and the international risk-free interest rate. fibk premium is determined by some international
factors (such as foreign investors’ appetite fek,riglobal liquidity and global financial distress
conditions) and also by the perceived probabilitydefault, which is, in turn, influenced by
domestic and international macroeconomic conditibdtstably, credit spreads affect the cost of
servicing debt and domestic interest rates; theeethey influence both the vulnerability of the
country and the future incentives to default. Sitreelatter are, as said, an important determinant
of the credit spreads themselves, it follows thgificant current fluctuations of credit spreads
tend to affect their own evolution in the futurdl this suggests that credit spreads are not only
affected by the shocks hitting most macroeconomd fanancial variables, but also affect some
of them in return. The recognition of this issuditates that, while studying the interaction
between credit spreads and macroeconomic varialildés, appropriate to adopt a systemic
approach. A single equation approach (where creglitads are the dependent variable and
external factors the independent ones) fails te tato account the centrality of credit spreads in
their own evolution and in that of the economy.isThonstitutes the main motivation for
resorting to a VAR model which encompasses mosbthiee abovementioned variables.

Before going to illustrate the empirical model ttimate and the data, | shall make a
short digression to better qualify the idea propldsg Blanchard, and, in relation to it, the goals
and scope of my empirical work. As outlined aba¥e idea that changes in the required risk
premia may cause inflationary pressures even wuatcy where monetary policy is conducted in
an orthodox way has not been much exploited inptst. Such “new” fiscal dominance theory,
however, is helpful to explain peculiar economiepomena that find no clear explanation in the
traditional “risk neutral” literature. An exampld this is represented by what happened to
inflation and credit spreads in Brazil in 2002.tA¢ time of the Presidential elections (eventually
won by Mr. Lula), inflation spiked up despite thentral bank maintaining its firm and truthful
commitment to conduct a tight monetary policy. Thet that a spike in the Brazilian EMBI
spread occurred at the same time as that in ioflatias attracted the attention of many
economists who have tried to uncover the connestlmgtween these phenomena. Although |
focus on this very same country and period, and ake many choices and comments on

Blanchard’s intuition, | shall not try to establisiere whether such a peculiar form of fiscal

11



dominance occurred in that period in Brazil or'idRather, | intend to show that credit spreads,
once their endogeneity is taken into account selyp@are extremely important in explaining the
developments and the fluctuations of the Brazikgaonomy. In particular, | shall show that the
degree of risk aversion of foreign investors israc@al determinant of the macroeconomic
volatility in Brazil. Insofar as these conclusiocan be generalised to other emerging markets
holding external debt, some general policy impiama can be drawn. While governments and
central banks can more or less directly affect (@matrol) the course and the fluctuations of the
main domestic macroeconomic variables, they camfloence foreign investors’ degree of risk
aversioll’. The exogeneity of this important global factoggests two policy recommendations
for emerging markets. First, fiscal and monetaryhauties should follow with care the
developments in the international appetite for,rizkng ready to intervene not to try to influence
it, but, rather, to moderate the impact of its #isoon the domestic economy. Secondly, while
assessing the political and economic responsihblitizarre economic outcomes, domestic and
foreign observers should use great caution. Asilitappear more clearly in what follows, the
blame for the upsurge of inflation in Brazil in Z0@Gas been probably thrown too hastily on
monetary and fiscal authorities, which might indeegle reacted too little and too late, yet do not

seem to be the origin of such a problematic situati
4. The data.

According to what argued so far, in order to diaegte the contribution of domestic and
external factors to the development of the Brazileconomy, | shall employ both foreign
variables (i.e. the US industrial production cydlts Federal Funds Rate, US-BAA corporate
high yield spread) and Brazilian domestic serigs the inflation rate, the real depreciation & th
Real with respect to the US dollar, the cyclicamponent of the industrial production, the

primary deficit cumulated over the 12 months, néemal debt over GDP, and the EMBI credit

19 Accordingly, although | shall highlight those résithat can be interpreted as supporting the exist of such a
channel, this is not to be intended as the ultingat of the paper. For direct empirical tests, Blzechard (2005),
Favero and Giavazzi (2005), Loyo (2005), and Tammer Ramos (2002).

1 Admittedly, this general statement is only palyiatue. In fact, US investors’ appetite for risautd depend (in a
very small measure) on Brazil's political, militargnd economic conditions. For instance, if US gtoes were to
believe that Brazil was going to invade Argentib& spreads would be certainly affected by Brazibaduct. Yet
there are no events of such a kind in the periaihwf under consideration. The objection remainseher valid for

those emerging market countries that are ableféxtahvestors’ sentiment worldwide. It is easythonk of the long

lasting repercussions that events occurring inMiiddle East or in Venezuela have on the price bfaod, as a
consequence, on US investors’ appetite for riskil&ily, Russian default in 1998 had huge repelicasson US

monetary policy — as admitted by Chairman Greenspand on the international markets (see Duregegl. 2003);

events of this kind can hardly be treated as exogeto the US and US investors.
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spread?). Since I will look at the period of time spannifigm January 1995 to January 2004, the
series have been collected over this time lapdeth&ldata have a monthly frequency. | employ
Giavazzi and Favero’s dataset (see Giavazzi andrbg2005))° and | add a few series which
come from the IFS Statistics 2004 and from the Ba@entral do Brasil. In this section, | shall
briefly illustrate the most relevant variables eayeld in the empirical investigation; in particular,

| shall focus on the EMBI spread, the US-BAA cogder high yield spread (BAA spread
hereafter), and on Brazilian external debt. Folluyvihe literature, | shall employ the BAA
spread as a measure of the international investppetite for risk (or risk aversidfl) The
Brazilian EMBI spread (which refers to external ldokdenominated Brady bonds and to other
non-local currency-denominated bonds), insteadieseas a measure of the Brazilian sovereign
credit spreads. The ratio of the external debt dverdomestic GDP is chosen to account for the

Brazilian sovereign external liabilities. Thesesthvariables are plotted in Figure 1 befdw

BAAspreads
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Figure 1. US_BAA spread, EMBI spread and external de&t (as % of GDP).

12 More precisely, the Brazilian inflation rate ame real depreciation rate of the Real with respethe US dollar
are calculated as monthly % rates of change exgiess annual terms. The cyclical component of Biazi
industrial production is obtained by HP filteringiith a smoothing parameter set equal to 14400)Btezilian
industrial production index. The primary deficitnaulated over the 12 months and the external debéxgiressed as
% ratio over Brazilian GDP. All the interest rate® expressed as hundreds basis points. The refasarisoosing
these series will be spelt out and discussed itioseS.

13 The series have been extended where necessary.

14 Arguably, these spreads depend both on interraltionestors’ risk appetite and on the actual defask of US
corporate high yield assets. Nonetheless, beinly bbthem exogenous to Brazil, | will take the ghot of using
them as a proxy of international risk appetitet court

!> The vertical lines coincide respectively with tineeption of the crisis in Russia (August 1998k ®razilian
devaluation (January 1999), the turmoil in Turk&glfruary 2001), the crisis in Argentina (August 20@&nd the
crisis in Uruguay (May 2003).
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These three series move in a very similar way ¢lverperiod of time considered: they fall and
remain low from 1995 to 1998, rise afterwards €mthe Russian crisis), climb again in 2002
and, finally, drop at the end of the sample. Thisumon pattern suggests that the series might be
relatively highly correlated. This similarity is @aus in the case of the external debt because its
evolution depends on a wider series of factors wabg fiscal deficits, exchange rate
fluctuations, interest rates and inflation - whaaie not plotted in Figure 1. Accordingly, to better
assess the relative contribution of BAA and EMBrlesuls to the evolution of Brazilian net
external debt, a more systematic analysis is werdaand, indeed, this will be one of the main
goals pursued in sections 5 antf.@Here, | shall continue with the visual inspectiohthe
relationship of EMBI and BAA spreads with other ighles of interest. In particular, in the
following figures, | will plot the EMBI and BAA sgads against the US 10 year Treasury bond
yield, the US Federal Fund Rate (FFR hereaften), the de-seasonalised domestic industrial
production cycle.

| start presenting two graphs plotting the EMBI &®A credit spreads, and the US 10
year Treasury bond yield (US_10y hereafter). Ttasoa for looking at the US_10y is that this
series is often used in the literature as a prdxinternational liquidity. Furthermore, since it
differs from the short-term FFR, it will be considd in Section 6 to test the robustness of the
baseline VAR findings. Starting from Figure 2, dtpa characterised by high US_10y (scale on
the right hand) and low EMBI spreads (scale oneftehand) and a negative correlation between
the two can be observed. After the first quarte2@®2, the behaviour of the series changes but
the correlation remains negathethe EMBI spread jumps while the US_10 yield fatisan all-
time low. The pattern of the series over 2002 rsagely peculiar and it is likely to depend on the
contemporaneous presence of the presidential @hscin Brazil, on the one hand, and of the
stock market collapse and the very accommodativemd8etary policy in 2001-2002, on the

16 Giavazzi and Favero (2005) discuss the time-varyiature of the correlation between these two tistieads
series. They argue that the fiscal policy regiméoice affects the impact of foreign shocks onéhelution of the
EMBI spreads, and this makes the relationship thanging and nonlinear. Despite acknowledging thespize

presence of nonlinear relationships, this issueneil be addressed in this work.

71t should be noted that, from a theoretical paiftiew, an increase in US long term governmenidgienay be
either positively or negatively correlated with tBBI spread. If a portfolio substitution effectepails, the
correlation will be positive. The rationale is ttzat increase in the US long term yields reducestheunt of funds
available to emerging markets and increases theadpiOn the contrary, if a flight-to-quality effemtcurs, any
major increase in the spread tends to lead to arased demand for US bonds and a decrease inyibis.

Accordingly, the correlation between the two isatdge. The second channel of transmission is mtanasjble if the

movements in the spread are global, not only reltdea single country. (Note that, if the capitatftows from an

individual country are so large as to affect USstey bond yields, the latter caveat does not apphis seems to
be confirmed by the actual negative correlation36) in the sample and supports the idea that MBIEpread is
strongly affected by international investors’ reskersion.

14



other. This hypothesis seems corroborated by tlkee sp US_BAA spread and the drop in
US_10y in 2002 (in Figure 3).
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Figure 3. US_BAA spread (% left hand scale) and US0y (% right hand scale).

In Figure 4, the EMBI spread and the Federal Fuatk Rre plotted. There does not seem to be
one single relationship between the two series @vemwhole periotf. Overall, however, their
correlation results negative (about -0.36 in theohsample). This could be due to several
factors. For instance, falling levels of the FFRynt#e associated with the slowing of US

economic activity and, often, to dollar depreciasinthese, in turn, are usually transmitted to

18 One could argue that short and long term intenasss are leading indicators of the US cycle anerefore, that
this is sufficient to guarantee a negative cori@fabetween the BAA spread and both short and teng interest
rates. Still, current and prospective inflationragdo play the lion share in the determination wient short term
interest rates in most developed countries (USudtedl). Also, the current and past US cycle sitnatiglay a more
important role in the determination of short-temterest rates than in long ones. It follows thatrshnd long-term
interest rates do not necessarily have to exhiila relationships with the BAA spread.
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Brazil via reduced exports, which result in a warsg of Brazilian growth prospects, debt

sustainability and, hence, in a rise of risk premia
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Figure 5. US_BAA spread (%left hand scale) and FFR% right hand scale).

To conclude, | plot the EMBI spread and the Branilicyclical component of the production

index in Figure 6. The series seem negatively tated, as economic logic would indicate. When
Brazilian production slows down, the debt-GDP rdgads to grow and this raises the EMBI

spread. The latter, in turn, increases the costeoficing the debt, and therefore contributes to
augmenting its riskiness, and after a few lagsleel too. This relationship, however, seems to
hold less clearly in 2002.
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Figure 6. Brazilian cycle (%left hand scale) and ENBI spread (% right hand scale).

Since the visual inspection of the figures abovesdaot permit to draw much more than
suggestions about the relationships between theilBra EMBI spread and the international
factors considered here, they will be the objed afore analytical investigation in the following
sections.

To conclude, before moving on to illustrate the eldg estimate, it is worth evaluating
whether the mere inspection of the series proval®s evidence in favour of or against the
abovementioned “new” fiscal dominance channel pattd by Blanchard (2005). Interestingly,
while the sample correlation of US_BAA spread witB inflation is not significantly different
from O at all leads and lags, the correlation betw&MBI spread and Brazilian inflation is
significantly different from 0 and positive up tda@gs of the EMBI spredd When the sample is
restricted to the period before the turmoil in 20D&tead, such correlation index turns out to be
insignificantly different from 0. This change inetlzorrelation over time seems to provide some
evidence that the “new” fiscal dominance effada Blanchard might have actually occurred in
Brazil in 2002. This is consistent with the ideatth is the EMBI spread-related shocks (namely,
pure EMBI spread shocks, risk aversion shocks,ligidtity shocks) that remarkably affect the
Brazilian rate of inflation (through the indirechannel identified by Blanchard and described
above), and not their levper sé°. In Section 7, | will provide further evidence this intuition.
Clearly, this result is just one piece of evideitéavour of this hypothetical channel; however,

as explicitly stated in Section 3, proving its ésige is not the ultimate goal of this work. Here,

% The results, calculated for the sample employetiérestimation of the VAR model, are availableeguest.
? This is also consistent with Goretti (2005)’s aggwh and findings for, even in the short periotirae considered,
she models a regime switch to distinguish normdl“abnormal” periods in which peculiar shocks occur
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and in the following sections, | shall limit myset call the attention of the reader to those

findings which, | believe, either support or conica this appealing theory.

5. The VAR model, the estimation technique and theminimal

identifying assumptions.

In Section 3, I illustrated the reasons why cregiteads should be treated as endogenous
variables which both react to the shocks of mangroeconomic and financial determinants and
also affect some of them in return. This requited & systemic approach be used when studying
the interaction between credit spreads and macnoecic variables. Accordingly, | resort to a
VAR system to study the relative contribution oteral and internal variables to the volatility
of macroeconomic and debt-related variables iniBraz

As pointed out while describing the theoretical empahnings of this empirical work, in
order to properly determine how external and irdemacroeconomic variables influence the
external debt and credit risk premia in Braziljsitimportant to encompass as many relevant
variables as possible. In order to do so, | shatiscer in the VAR both foreign variables — i.e.
US industrial production cycle, US FFR, US_BAA suie and Brazilian domestic variables —
i.e. the Brazilian inflation rate, the real depedn of the Real with respect to US dollar, the
cyclical component of the Brazilian industrial poation, the primary deficit cumulated over the
12 months, the level of external debt, and the EMiead". The period under scrutiny goes
from January 1995 to January 2004, and the seares & monthly frequency.

Arguably, in addition to six such domestic variahl& would have been plausible to
include either other sources of macroeconomic Wityator trade related variables, or even
measures of capital flows. However, having onlyeirg of monthly observations at disposal, six
domestic variables represent a relatively large memand it would not be advisable to further
enlarge the list. Moreover, it is quite difficutt tirop most of the chosen series without cutting
the linkages of the empirical estimation from thedretical underpinnings illustrated in Section
3: first, EMBI spread, external debt and inflatiare the main variables of interest; second, the
cycle and exchange rate depreciations are crue@kdients in the channel of transmission
suggested by Blanchard; and, finally, the primaefiait is an important determinant of the

dynamics of debt. In Section 6, as tests of rolasstnl shall estimate a VAR model after having

2 The data are described in greater detail in Sedfio Following most of the authors who have ingged
Brazilian economic policy, | employ the net extdrdabt and the primary fiscal deficit cumulated otle last 12
month. (See, among the others, Goldfajn (20021pp2), Favero and Giavazzi (2005))
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replaced two of the abovementioned variables witbtlger relevant domestic factor, namely the
Brazilian short-term interest rate (i.e. the Seli&$ the results of this modified model are not
significantly different from those obtained by ti&R specification described in this section, |
shall come back to this only in Section 6.

As said, this work aims at finding the relativeréoast and historical) contribution of
external global factors to the fluctuations of Bliam series, in particular debt and country
spreads (see Section 2). The issue to addressMgdproperly disentangle the impact of the
external factors from that of the domestic onesorder to tackle this problem, the strategy |
choose is to encompass (some of) the foreign Magalhich affect, but are not affected by, the
domestic ones. As anticipated in the previous agssfil implicitly assume that the considered US
variables proxy such unobservable global factotthotigh it is a shortcut, this solution is widely
adopted in the literature, given the central rdbey@d by the US dollar and US investors in the
international financial markets. Arguably, thereaidong list of US nominal and real variables
standing as possible candidates, namely US inflatidS_FFR, US GDP growth, US_BAA
spread, US industrial production cyclical componant the like. In order to keep the number of
variables to a treatable level, | include only éhod them, namely US deseasonalised industrial
production cycle (US_cycle), US FFR (or, alternaltyy US 10 year Treasury bond vyield), and
US_BAA spread. The choice of these variables igedriby economic reasoning: i) the FFR
provides the basis rate, on the top of which a piggmium is to be added in foreign (less safe)
countrie$? ii) the US_cycle is an important determinant & tdade patterns and affects both the
US_BAA spread and the short-term interest rate, imnthe US_BAA spread provides a good
measure of global risk aversion (or appetite fek)ff. All these variables are truly exogenous
from the Brazilian viewpoint and, therefore, redpebe necessary requirements to be
encompassed as block exogenous in the VAR modsthmate.

Since this modelling choice is at the heart of @ngpirical investigation, it requires a few
comments. As the US is an integrated financialreeahd a big economy (in the usual meaning
economists use the expression “big country”), itaither unlikely that Brazilian macroeconomic
conditions can significantly affect the Fed’s deamms and private investors’ appetite for risk. It
follows that assuming US_cycle, US_FFR and US_BArfead to be block exogenous is, to say

22 |n addition, embedding the FFR helps determine HuavBrazilian economy reacts to changes in theetzop
conditions in the US.

% See Blanchard (2005 p.63) as to the use of theBAS spread as a proxy of global risk aversion. Deygt al.
(2003) study the relative importance of three défé components of global risk, that is liquiditglatility and
credit shocks. Admittedly, the US_BAA spread refieanly credit shocks; however, as pointed out bydeyet al
(2003 pp. 20-21) these are the most relevant ifanain Brazil.
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the least, a plausible presumpfibf. While this presumption is not too demanding, its
implications on the estimation are noteworthy. tFirsince imposing a block exogeneity
restriction on the foreign variables is equivalémtassuming that neither current nor lagged
values of domestic Brazilian variables affect th® @hes, the number of parameters to estimate
(and the complexity of the impulse response fumsijcare reducé@?®’. Second, it permits a
reasonable causal ordering of foreign and domestiables. Third, it allows looking at the
historical contribution of foreign shocks to therigace of domestic variables (see next section)
without having to identify each and every indivitdgaock. This latter is the advantage of this
(relatively simple) technique with respect to thasethods which ground their conclusions on the
relative contribution of internal and external fast on a specific identification strategy for the
entire VAR model.

In order to take into account seasonal patterngandliar periods of time within the span
1995:01-2004:01, | add a number of deterministimgonents to the analysis. | include a set of
monthly dummies and 2 other dumnffesThe first dummy takes value one in the period of
Russian debt crises (August to December 1998).s€bend dummy takes value one in the three
months after Brazilian authorities de-pegged Real from the US Dollar and the currency
officially started floating (January — March 199®). this period, the Brazilian exchange rate

market went through a serious turmdiFinally, | encompass also 2 lags of the US iidtarate

4 See footnote 11 for a minor caveat to this assiempt

% Note that block exogeneity is stronger than bloaksality. A block causality restriction in a VARstem is a
mere generalization of a Granger causality regiricta variable does not Granger cause anotheahblarif lagged
values of the former do not significantly affectrrant values of the latter. This restriction séllows the former
variable to contemporaneously affect the second 8imailarly, in a VAR framework, block causality poses that
past values of a group of variables do not affactent values of another group. Block exogeneitsg VAR system,
instead, implies that both current and past vabfes group of variables do not affect current ealwf another
group. This is why the variables of the first grarp (block) exogenous to the second ones.

% This choice basically entails a triangularisatafrdomestic and foreign variables. It should beedahat once |
assume the block exogeneity of the foreign varathe VAR system becomes a near-VAR system sintalhthe
equations of the model have the same number oésegrs. For instance, the equation for the US_Bpw&asl has
only lagged values of the FFR and the US_BAAspreddle the EMBI equation encompasses the laggedegabf
all the foreign and the domestic variables. Frotimemretical point of view, a gain in efficiency cha obtained using
a SUR estimation, yet, in practice, SUR and OL8redtons provide almost identical results in thasnple.

%" See Genberg (2003) and Genberg, Salemi and Swai88d) as valuable references on the technicalildet
regarding the exploitation of such an assumptianidentification purposes. Chusman and Zha (199%6r a
different application of the same techniques.

2| do not include either a dummy for controlling filne Real Plan for its implementation goes back to July 1994
(that is 6 months before the beginning of the sanupider scrutiny), or dummies in correspondendatérnational
financial turmoil, other than the Russian crisisd athe Brazilian distress. The latter have turned tou be
insignificant in some preliminary estimations inditag them.

% The dates chosen are an approximation of thetiremlg of the crises. For purposes of the estinmtthey do not
strictly coincide with the anecdotal public infortimam disclosure for some movements occur both exattian and
after the announcements of the beginning and tkdeoéra crisis. Dungewt al. (2003) operate a similar cautious
choice.
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in the equation of the FFR. This improves the fittlee model, since it mimics the classical
Taylor type rule which fits well the broad contowfsUS monetary policy.

Given the relatively limited number of observatiqdi®8) and their monthly frequency,
tests for the presence of unit roots in the seaies not fully reliable. While neglecting the
possible presence of unit roots in the series rigidermining a single equation estimation, a
VAR system is less sensitive to the such a probbmmause near unit-roots VARs produce,
anyway, consistent estimates. Several authors stuggmcentrating on the estimation stage
without questioning the stationarity of the seriese Enders (2003) p.301, Garcia and Rigobon
2004 p.10. For a detailed analysis, see Rotherdradstock (1997)). | follow such an indication
and estimate the model with the series as desceadigr.

The structural model looks like the second-ordstesy’* below:

Ay; =B(L)y;-1 +Cz + & (1)

y: is the vector of foreign and domestic variablestiate t (namely: US cycle, US FFR,
US_BAA spread, Brazilian cycle, Brazilian primanefait, real depreciation of th&eal
Brazilian inflation rate, external debt (as % of BDand Brazilian EMBI spread). The matAx
represents the structure of simultaneous deteriamat the economy, B(L) is the matrix of the
parameters for the lagged values of the varialdess, a vector of other exogenous variables
(namely 1 constant, 11 seasonal dummies, 2 dumiorighe Russian and the Brazilian turmoaoill,
and 2 lags of US inflation which enter only in #guation of the US FFR) angis the vector of
the innovations, assumed to be independent and atigrrdistributed with mean zero and
varianceQ. The system is block-triangular because the gorgariables are assumed to be block
exogenous. To make more evident the implicationghed assumption, system (1) can be

rewritten, splitting domestic and foreign variablas follows?

f
/\ O ft - /\(L) O ft—l + Cf Z[+ gt (2)’
- o)d, r(L) owid,) (C, &%
wheref; represents the vector of foreign variabléstands for the vector of domestic variables,
andc';ands%; are the foreign and domestic structural innovations

The model to estimate is the reduced form of (it) @). This takes the typical VAR structure:
Yt =D(L)Yi-1 +Fz +u )

% Estimating a Taylor rule for the US by adoptingntidy observations usually leads to estimated atieffts that
are very different from those obtained with quayteeries. Nonetheless, the rule encompassed sS"'MAR has a
discrete fit and behaves quite satisfactorily, ptip because of the 2 recursive components.

31 The estimated VAR system encompasses 2 lags vémébles, as suggested by AIC and SIC indices.

32 |n what follows | draw on Genberg (2003) and Gegls al (1987).
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where D(L) is the matrix of propagation of the skmycand uis the vector of the reduced-formed
residuals. It is worth making explicit that D(L)2B(L), F=A'C, and &= A™. By construction,
the residuals wuare correlated according to the characteristicsnafrix A’. Because of this
correlation, the residuals of each estimated egmattannot be treated as independent
innovations. In order to show that block triangidation of A and B(L) is maintained also in the

vector autoregressive representation, (3) canwstten as follows:

)8 ol Gl

d, D,,(L) D,,(L)\d._ ) (F, u’s

After having estimated the reduced form of systd)i*(it is possible to perform a series of
experiments, such as deriving the forecast erraanee decompositions, the impulse response
functions (IRFs hereafter) of the endogenous vésato the various shocks affecting the system,
and the historical decomposition of the endogenearsables. All these procedures require
disentangling the feedbacks inherent in the sysdmoh therefore, adopting an identification
strategy for the whole system. Unfortunately, adgntification strategy is questionable and
controversial, and it leads to conclusions condiloon the identifying assumptiofisBearing
this in mind, in Section 7, | shall propose an itferation strategy for the whole system, and
provide and discuss the relative impulse respounsetibns. This exercise, however, is not the
main goal of this work. In fact, as anticipatedliear | estimate this VAR system to recover
information mainly about two aspects. First, | arterested in the relative contribution of foreign
variables to the forecast volatility of the Braaiidomestic macroeconomic variables. Second, |
calculate the relative historical contribution dblgal factors on the actual behaviour of external
debt and EMBI credit spread over a specific peabtime, namely January 2001- January 2004.
Achieving these two objectives does not requirecesidg any specific identification strategy on
the interaction between the domestic Brazilianaldas, but only a block exogeneity assumption
for the foreign global factors. As said, this asption is not too demanding and allows

3| report the results of the estimation in Appendix

3 To understand why, it must be remembered thataoests resort to VAR systems in order to overcomme t
problem of simultaneity between the endogenousaiéas of interest. Being unable to decide on the&alegrounds
about the exact contemporaneous interaction bettmevariables, it is convenient to estimate redtfoem models
(i.e. autoregressive representations of the systeat)i) are free from the simultaneity problemdaasually, ii) fit
the data well. To develop forecast error varianeeothpositions, impulse response functions, andotidst
decompositions, however, an identification strateggds be chosen, that is a set of restrictionthenway the
variables are supposed to interact. It is clear bomtroversial this technique intrinsically is. Tim@blem to solve is
the lack of certain knowledge on the contemporaseelationships between the variables, and thetisol(.e. the
identification strategy) consists in imposing suhijee, a priori restrictions on their interaction. Any solutiontbfs
kind is subject to some criticism. Nonethelessidanmtification strategy requires imposing only NUN?2 restrictions
in order to obtain the estimates of dbntemporaneous coefficients (where N is the nurabendogenous variables
in the VAR system). This entails that identifyingv&R system does not require imposing restrictionsall the
contemporaneous interactions under scrutiny, btfer, on few of them.
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distinguishing the contributions of external anternal factors, without imposing aray priori

restriction on the rest of the motfel

5.1 The block exogeneity assumption and the contuibion of foreign factors to
the volatility of the domestic Brazilian series.

The relative importance of the foreign variables tloe forecast error variance of the
domestic Brazilian variables and the historicaltabntion of the former to the development of
the latter can be investigated by exploiting theckl exogeneity restriction on the foreign
variables. Once such an assumption is imposeti@sytstem, the structure of the residuals can

be written as:

f -1 f

u't N 0 |l&e't
= 5
[udtj [d)‘l/\‘lr CD_l](é’dtj ©)

The formula above shows that the disturbances @fftheign block (i.e. ) are exclusively
determined by the structural innovations of theeiigm variables, without having to identify the
whole system. The internal and external contrilbutio the volatility of the Brazilian series can
be calculated simply assuming that US_cycle, US_&RRBAA spread are block exogenous.

It could be argued that US_cycle, US_FFR and BA#ag could have been embedded in
the deterministic vectar; and not included as block exogenous variablehenMAR system. In
fact, having them in the recursive part of the AéAR allows encompassing their dynamics in
the determination of the evolution of the wholetegs this would not have been possible if they
had been included im& rather than iny. In subsection 5.4, | shall consider a case inclwvhi
US_BAA spread is encompassed as a deterministitorfa®y comparing these diverse
specifications, | shall point out the implicatioasincluding such variables in the model. This
will help grasping the importance and the novelfythos work, that is the inclusion of both
domestic and foreign credit spreads in the VAResyst

5.2 The contribution of foreign factors to the foreast error variance of the
domestic Brazilian variables.

In this subsection, | shall focus on the contribatof global factors to the forecast error
variance of the Brazilian variables of intef8stThe block exogeneity assumption allows

distinguishing the source of the forecast fluctadi of the domestic variables at different time

% The lack of an identification strategy for the Wheystem prevents from discriminating the relativatribution of
each individual factor to the volatility of the others. This isetlinherent limitation of the block exogeneity
assumption.

% In general, the FEV decomposition shows how mucthe unanticipated changes of variables are exgtaby
different shocks.
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horizons. On the basis of the forecast error vagadecomposition, the contribution of the

foreign factors at different horizons is reported’able 1.

Industrial [Primary  |Real Inflation |[External [EMBI
Horizon |cycle deficit depreciation debt Spread
1 3.31 3.79 0.61 3.471 17.74 31.56
3 18.68 7.43 9.29 9.14 35.2§ 36.31
6 22.84 12.35 10.74 18.84 47.45 43.57
9 23.3( 20.17 11.53 25.13 56.69 48.94
12 25.17% 27.81 11.83 29.3§ 63.5] 52.91
16 28.53 36.59 11.9§ 32.64 69.89 56.25
24 33.57% 49.3] 12.17 35.2§ 77.27 59.15

Table 1. Contribution of foreign variables to the brecast error variance of Brazilian domestic varialtes.
Note: Foreign variables are US_cycle, US_BAA spraad US_FFR.

Table 1 shows that the longer the horizon, the muomgortant foreign variables are for the
unanticipated volatility of inflation, primary deft-gdp ratio, external debt-gdp ratio, EMBI
spreads, and cyclical component of the industpiaduction. The real depreciation of tRealis
less sensitive to foreign shocks. Overall, the ichmd foreign variables on the credit risk spread
is notable. Even at very short horizons, almost tmel of the EMBI forecast variation is
amenable to foreign shocks. In the long run, tht®rgoes up to two-thirds. This finding is very
much in line with the idea that unexpected shookgldbal factors matter a lot to the evolution of
credit risk premia, both in the short and in thegaun. To return to the theory outlined in
Section 3, these outcomes support the claim tleglitaisk premia do depend on the evolution of
domestic variables, but are also importantly aéddiy changes in global factors, such as foreign
short-term interest rates and global risk aversioriollows that, if one wants to understand
emerging market economies, it is crucial to take account the impact that global factors have
on the various domestic macroeconomic and finan@akbles. The proportion of unexpected
debt fluctuations which are amenable to foreignckbds noticeable; the policy implication of
this finding is that fiscal and monetary policymekeshould remain vigilant and actively
counteract unexpected changes in foreign factalstérmined to maintain the evolution of debt
under contro’.

Furthermore, it is worth noticing that externalttas seem to matter to the volatility of
inflation; the impact is indeed important even aftew lags. Although this finding does not

3" This is in line with the conclusions Canova drdmesn the analysis on a group of LA countries.(2p0231).
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inform about how much external shocks actuallyaéé Brazilian inflation in the period under
scrutiny, it confirms that it would be erroneoud tmtake them into account while judging the
overall performance of monetary authorities. Int,fahis is exactly what a certain number of

economists, some sections of the press and pafisailid after inflation spiked in 2002.

5.2.1 A note of caution on the methodology.

The estimated contribution of foreign shocks toftirecast variance of Brazilian series is
striking. To assess such findings properly, | bai¢ghat some caution is warranted and a few
additional considerations are in order. An impartachnicality to have in mind is that the block
exogeneity assumption entails that the exogenorablas Granger-cause the endogenous ones.
Accordingly, any change to the domestic Braziliariables that is potentially (directly and
indirectly) amenable to foreign shocks is accourftadin the contribution of foreign factors.
Under certain circumstances, the risk is over-esiimgy the impact of the latter on the former.
Imagine, for instance, that two contemporaneousilai, but independent, shocks hit the EMBI
and the US_BAA spreads. (As an example, the shocthé US BAA spread could be an
increase in the riskiness of US corporate bonds ravtda shock to the degree of global risk
aversion.) In a VAR model like this one, the impaftthe Brazilian-specific shock (simultaneous
to the US one) would be partially (and erroneousitjibuted to the latter. Evaluating the
importance of such a caveat in this analysis ismmtatactual: nonetheless, | shall offer a few
considerations in which | argue the results dosufter much. The first consideration is that it is
very unlikely that many shocks occur simultaneouslythe whole sample without being
correlated. Moreover, the contribution of foreigariables to the fluctuations of domestic series
varies remarkably across the latter and the diftemeagnitudes follow economic intuition.

Admittedly, it could be contended that while thesetce of an identification scheme does
not condition the results, the latter are in famhditioned by its lack. For instance, had it been
possible to find an uncontroversial identificatistrategy restricting the impact of foreign
variables on only some of the domestic ones sooaseproduce the actual channels of
transmission in Brazil, the results might have bslgghtly different. Unfortunately, however, an
uncontroversial identification strategy is not dafle.

These two considerations show that the pros and obnmposing a block exogeneity
assumption (instead of a more structured identiicastrategy) are subtle. On the one hand,
imposing a block exogeneity restriction provideseaain degree of generality to the results and
makes the findings less subject to the criticisegarding the identification strategy. On the other
hand, avoiding imposing specific restrictions or ttontemporaneous correlation of all foreign
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and domestic variables might lead to over-estingdtive actual contribution of the foreign factors

to the fluctuations of some of the domestic ones.

5.3 The historical decomposition of the Brazilian dmestic variables.

By exclusively imposing the block exogeneity asstiampon the foreign factors, it is
possible to decompose the ‘historical values ofet series into a base projection and the
accumulated effects of current and past innovatifRats User's Guide p.307). This exercise
allows using the residuals from the VAR estimatitin obtain the structural shocks and
reconstruct their impact on the actual paths ofvilméables in the system. In this section | shall
focus on the Brazilian EMBI spread, the net extedwsit ratio, and inflation. Notice that, while
in subsection 5.2 | show how the forecast erroravae of such variables is affectezkteris
paribug by the innovations in the foreign variables, hégmeans of a historical decomposition
of the VAR residuals, | analyse the relative impade of such global factors for the domestic
variables in a specific period of time. Since adrisal decomposition analysis must refer to a
period of time that is shorter than the total l&éngt the sample of observations, | choose to
concentrate on the period from January 2001 toalgr2004. The reason is that | want the base
projection to start prior the turmoil and the Pdesitial elections in 2002, which characterise the
period under scrutiny and motivate its choice.

Below, | report the graphs of the historical decosipon of EMBI spread, external debt
and inflatior®. The solid line is the actual series of data, lttmg dashed (LD) line is the base
projection from January 2001 to January 2004, &edshort dashed (SD) line is the sum of the
base projection and the impact of foreign innovaion the Brazilian domestic variables. The
inspection of Figures 7 to 10 reveals that mucthefdifference between the actual series and the
base projection is indeed conducible to foreignckhoThese results go hand in hand with the
forecast error variance decompositions in subse&id, and strongly support the idea that global
factors were important for the actual evolutionthed Brazilian economy in those years.

Looking at Figure 7 for the EMBI spread, it canrmticed that the difference between the
solid and the SD lines is very narrow, if compa@dthat between the solid and the LD line. This
suggests that, between January 2001 and Januady 2@t of the difference between actual
data and the base forecast is due to foreign shdaordingly, global factors seem to have

played a really important part in leading the upd downs of the Brazilian EMBI spread.

3 The graphs for all the other variables are avkilab request.
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Figure 7. The historical decomposition of EMBI. 200101 — 2004:01

As revealed in Figures 8 and 9, similar consideratican be drawn for Brazilian external
debt and inflation. In the case of external ddi, $D line gets very close to the solid one while
the LD one is far from it in 2002. This suggestattimost of the fluctuations in the external debt
to GDP ratio in that period can be imputed to umeex@d innovations to foreign factors: fiscal
policy seems not to have promptly changed so dsmib the growth of debt. In the case of
inflation, while the relative weight of foreign stis is much smaller than in the previous two
cases, it is apparent that, particularly in mid2200e role of foreign shocks is considerable. This
seems another piece of evidence in favour of tea ttat the impact of global factors on inflation

is significantly large once US_BAA and EMBI spreaale encompassed in the system.
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Figure 8. The historical decomposition of the exteral debt over GDP. 2001:01 — 2004:01
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Figure 9. The historical decomposition of the inflabn rate. 2001:01 — 2004:01

Although it is not the focus of the investigatidinis worth showing the historical decomposition
also for the primary deficit, reported in Figure. s can be noticed, it is only taking into
account foreign factors that one is able to prodpcedictions that are closer to the actual
behaviour of the primary deficit. The base promttalone is, in fact, far from actual data. This
suggests that the fiscal authorities did not take account the potential influence of innovations
in the global factors and this worsened the surplbgh otherwise would have been achieved:
this implies that the fiscal policy stance shoutdhodelled so as to promptly react to foreign

factors and, in particular, to changes in the afpgp#r risk.
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Figure 10. The historical decomposition of the primey deficit. 2001:01 — 2004:01

As mentioned above, this work aims to show th#te)endogeneity of credit risk premia and ii)
the inclusion of (a measure of) global appetite fidgk among the explanatory variables of

emerging market credit spreads are important featihat a model directed to capture the
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macroeconomic and financial dynamics should presére results presented in this sub-section

provide, at least for Brazil, some evidence in favof this hypothesis.

5.4 Assessing the importance of including the BAApsead in the VAR system.

The historical decomposition exercise allows gmnagmjuite easily the relative importance
of foreign shocks in the actual path followed byrdstic variables: one need only compare the
difference between the base projection and the jagection plus the impact of foreign shocks.
In particular, an intuitive way to assess the inignace of the BAA spread is to compare the
results above with those that would have been wétaby omitting the BAA spread from the
system. In Table 2, | report the relative imporgamdé the (remaining) foreign variables in the
FEV decomposition once the BAA spread variablenstied.

Table 2 shows that the impact of foreign varialdemodest once the BAA spread is excluded
from the VAR. In particular, note that the impatfareign shocks on i) the variance of Brazilian

inflation is reduced to 10%, and on ii) the variard the EMBI spread falls to 27%. The forecast
variance of the external debt remains, in the lang affected by the shocks to the included
foreign variables, yet just up to 30%. This outcosuggests that the shocks to the BAA spread
have a relatively large influence on the volatilifyBrazilian variables, and, in particular, onttha

of EMBI spread, debt and inflation; its inclusidmelieve, is crucial in exercises whose objective

is to disentangle the contributions of external angrnal factors to the volatility of an economy.

Industrial |Primary  |Real External
Horizon |cycle deficit depreciationinflation |debt EMBI
1 1.07 2.24 0.20 0.20 1.43 2.35
3 4.14 6.60 3.42 6.07 2.31 3.04
6 6.67 5.24 4.24 9.26 1.33 2.55
9 8.39 3.31 4.472 9.93 2.76 4.5]
12 9.78 2.52 4.52 10.54 6.25 8.96
16 11.0¢ 2.89 4.66 10.9( 12.79 15.84
24 11.55 7.99 4.92 11.0¢ 28.73 27.63

Table 2. Contribution of foreign variables to the brecast error variance of domestic variables
Note: Foreign variables are US_cycle and US_FFR.BAA spread is excluded.

Figures 11 to 13 reproduce the historical decontiposof the Brazilian series obtained from
estimating a near VAR system where the BAA spreamhitted, and US_cyle and US_FFR are

the only foreign variables included.
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Figure 11. The historical decomposition of the EMBI gread. 2001:01 — 2004:01
Note: US_BAA spread is excluded from the system.
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Figure 12. The historical decomposition of the exteral debt over GDP. 2001:01 — 2004:01
Note: US_BAA spread is excluded from the system.
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Figure 13. The historical decomposition of the inflaon rate. 2001:01 — 2004:01
Note: US_BBA spread is excluded from the system.

From the comparison of Figures 7, 8 and 9, with1”land 13, two considerations can be
made. First, the base projection realized with\lA&R system without the BAA spread is worse
than that obtained with the BAA spread among theabées. Second, foreign shocks appear far
less important when the BAA spread is omitted tiwaen it is included. The reason for these two
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results is, probably, that when the BAA spread klwded, the EMBI spread moves
autonomously; on the contrary, when the BAA spreaters the model, the EMBI spread
strongly depends on the evolution of the formerisTik the misspecification error one would
commit by omitting a measure of global risk avensiimm the model. Put another way, when the
BAA spread is left out, all the shocks hitting tB®BI spread are treated as idiosyncratic;
instead, when the BAA spread is included, globabckk to the appetite for risk can be
distinguished from idiosyncratic Brazilian shocksthe EMBI spread. Furthermore, Figure 13
corroborates the hypothesis that the BAA spreadctlshdnad a relatively large impact on the
volatility of Brazilian inflation in 2002; most pbably, this happened through the theoretical
channel identified by Blanchard. | do not claimstaimounts to proof that this channel exists and
mattered in that period; but this appears to beetieless, an additional piece of empirical
evidence in its favour.

Admittedly, omitting the BAA spread from the VARstem is an extreme choice. It could
be argued this is not the most appropriate solubaassess the importance of encompassing it in
a larger VAR system. For instance, it is reason#ébleonsider an alternative system where the
BAA spread is in fact included, but treated as &elyudeterministic component. It becomes
possible then to compare (on a pairwise basisydhelts of the VAR models where the BAA
spread is i) treated as an endogenous variablesdstibn 5.1), ii) included as an exogenous
factor (this subsection, below), and iii) excludghlis subsection, above). Such a comparison
could help shedding some light on both of the issae the core of this analysis: i.e. the
endogeneity of credit spreads and the importanggotfal appetite for risk to emerging markets’
domestic fluctuations.

In a nutshell, encompassing the BAA spread as ermétistic variable importantly changes the
outcomes of the estimation, the FEV analysis ared Historical decomposition. The relative
contribution of foreign factors in the variance deposition is reported in Table 3 below. The
values in Table 3 fall, in general, between thos&ables 1 and 2. The impact of the two foreign
variables on the variance of the domestic Braziianes is, in 4 out of 6 cases, around 20%. The
reason why the insertion of the BAA spread amorgdterministic factors increases the relative
importance of foreign factors in the FEV analysislibelieve, that the estimated innovations of
the EMBI spread get smaller once the BAA spreadniduded, even though only as a
deterministic term. The logic is the same as tlhastrated above. When the BAA spread enters
the estimation as a deterministic factor, it a) iaves the base projection (as can be seen in the
historical decomposition graphs) and b) slightlguees the estimated idiosyncratic innovations
of the EMBI spread.
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Industrial [Primary  |Real External
horizon |cycle deficit depreciationinflation |debt EMBI
1 2.03 1.23 0.5§ 1.88 0.38 3.78
3 16.94 5.57 3.08 6.13 6.31 9.55
6 18.3¢ 7.52 3.7C 15.84 7.25 11.81
9 18.3¢ 7.00 3.95 18.84 7.85 13.61
12 19.5¢ 5.83 3.98 20.24 10.53 16.59
16 21.37% 4.93 4.00 21.17 14.39 19.24
24 22.8( 4.83 4.2¢ 22.01 18.54 20.56

Table 3. Contribution of foreign variables to the brecast error variance of domestic variables

Note: Foreign variables are US_cycle and US_FFR.BAR\ spread is included as deterministic.

Figures 14 to 16, below, are drawn by encompassiagBAA spread in the VAR model as a

deterministic factor. The base projection improvessiderably with respect to that reproduced in
Figures 11 to 13 (when the BAA spread is completaigiuded). The relative contribution of the

two remaining foreign shocks has relatively mimoportance. It can be concluded that the BAA
spreads has here only a level effect on the Beaziliariables (in particular, EMBI spread,

external debt, and inflation) and, therefore, th@s specification misses the fact that the

innovations to the BAA spread remarkably influetioe behaviour of the Brazilian series.
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Figure 14. The historical decomposition of the EMBI gread. 2001:01 — 2004:01
Note: Foreign variables are US_cycle and US_FFR.BA3 spread is included as deterministic.
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Figura 15. The historical decomposition of the exteral debt over GDP. 2001:01 — 2004:01
Note: Foreign variables are US_cycle and US_FFR.BA& spread is included as deterministic.
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Figure 16. The historical decomposition of the inflaon rate. 2001:01 — 2004:01
Note: Foreign variables are US_cycle and US_FFR.BA®& spread is included as deterministic.

Admittedly, any comparison between these threeesasf graphs has to be made with
caution. Being built on the basis of different amptions, the models necessarily differ in their
predicting performance, and the decomposition ef listorical series varies accordingly. The
interpretation | propose above takes this consimeranto account and, | believe, is quite
conservative. Rather than stressing the exact gatwe results | come up with, | limit myself to
highlight that both VAR models where a measurelobagl risk aversion is excluded or included,
but not endogenised, do not allow to fully grasp ithportance of global factors in the dynamics
of credit risk spreads, external debt and inflatidhis is an important finding and distinguishes
this work from those empirical contributions stuttyicredit spreads and debt by means of single

equations with few (global and domestic) determisaall treated as exogenous.
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6. Alternative specifications: testing the robustngss of these findings.

Before proceeding to the proposal of an identifarastrategy for the whole system and
producing the resultant IRFs, | devote this sectiosome modifications of the model considered
earlier®. These serve as tests for the robustness of théopss findings, and, also, enlarge the
scope of the investigation.

The first extension | analyse consists in swappimegUS_FFR with the US_10y. Long
term vyields tend to reflect both liquidity in thearket and, according to the expectation
hypothesis, the expected changes in monetary poliey the medium/long term horizon. Since
the results of this extension follow those presegt@rlier, for the sake of brevity, | shall limiitet
discussion to their main differences. The contrdyutof foreign factors to the forecast error
variances of the domestic variables are reportedTable 4 below, while the historical

decomposition of these series is plotted in thepmmsite Figure 17.

Industrial |Primary  |Real External
Horizon |cycle deficit depreciationinflation |debt EMBI
1 1.09 2.38 0.04 2.01 16.74 31.47%
3 8.07 6.9( 7.12 11.77 33.2( 33.25
6 15.1¢ 9.13 8.79 11.76 4414 40.79
9 18.32 16.65 9.82 14.83 54.66 48.7(
12 20.5] 25.75 10.39 19.64 62.79 54.44
16 22.99 37.54 10.79 25.08 70.26 59.172
24 27.39 55.29 11.14 31.15 78.46 63.04

Table 4. Contribution of foreign variables to the brecast error variance of domestic variables
Note: Foreign variables are US_cycle, US 10y artdl BAA spread.

The relative contributions of foreign factors aw too different from those in Table 1, and the
interpretation does not change either. Only twded#nces, in fact, deserve being mentioned:
these concern the growth in the relative importasfdereign factors in the decomposition of the

forecast volatility of the EMBI spread and the pamy deficit. The first finding is probably due to

391n Appendix A | reduce the model to a very sma#llscand repeat the same exercises carried out aBmee this
extension is undertaken exclusively to test theustiess of these findings it is used a smaller \fA&del that
continues to encompass the main features introdincenis work, | will skip commenting the resulterk. It suffices
to say that the main abovementioned conclusionsodnest also to this extension.
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the fact that the US_10y seems to be more stramgggtively correlated to the EMBI spread than
the FFR, in particular in the years preceding £899

The second extension stems from the contentionntioaithly primary fiscal deficit is not
too important a domestic variable and needs nonbleided. Although, on the one hand, the
performance of the fiscal authorities is constantignitored by international investors and
institutions, on the other hand, monthly data da poovide a sufficiently broad and
comprehensive yardstick of the fiscal policy starites therefore possible that including this
variable in the VAR system might not improve it.igtworth noticing that this is a plausible
caveat for attention is focused on external detd, r@ot on overall (domestic and external) debt.
According to such reasoning, the primary deficrieseis omitted and the results compared with
those of the baseline model. Since it could be @ppate to encompass in the VAR system the
Brazilian short run policy interest rate, i.e. t8elic, in what follows | shall replace first the
primary deficit and then the real depreciation ratéh the Selic interest rate. These two
additional extensions serve also to countercheekdhustness of the previous findiffgs

| start by dropping the primary fiscal deficit aeadcompassing the Selic interest rate. The
comparison of Table 5 below with table 1 revealst tthe main conclusions do not vary once
such a change is operated. Foreign factors contimwagnificantly contribute to the forecast
variance of the Brazilian domestic variables: nbaekdss, the volatility of the Selic seems not to

be significantly influenced by foreign factors.

“0What happens in the subsequent period, insteaaiie difficult to judgeThe change between the periods may be
due to the fact that theeteris paribugequirement does not actually hold (because oflfpreciation of the Real in
1999, the adoption of inflation targeting in Brazile Presidential elections in 2002, the variaises in Argentina,
Uruguay and Turkey, and the burst of the US stoakket bubble in 2001). However, the change mighktlaso to
do with the fact that the impact of the US_10y ¢ieh Brazilian long term yields is non linear. | amvare that the
adoption of a VAR linear estimation technique iplititly imposing on the coefficients the restranithat they are
constant over time and state uncontingent. Howdfierjnvestigation of the possible nonlinearitytlod parameters
goes beyond the goals of this work. Giavazzi andefea (2005) discuss possible nonlinearity in thiati@enship
between EMBI spread and domestic and internatifacabrs.

*1 It could be argued that since the foreign varislle not change, it is not surprising that thdiatree contribution
to the forecast error variance of the domestiesatibes not change. The historical decompositioetead, depend
on the base projection and on the estimated infengtin the system: both are affected by which aldés are
encompassed.
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Industrial |Real External
Horizon | cycle depreciation (Inflation Selic debt EMBI
1 3.03 0.79 2.84 1.06 18.48 32.71
3 18.84 9.71 11.28 4.60 34.02 39.5]
6 23.55 10.62 26.8)7 12.85 43.17% 48.67
9 24.2( 11.29 33.5D 14.99 58.9( 54.14
12 25.96 11.62 36.54 14.93 58.9( 56.99
16 29.25 11.89 38.10D 14.61 64.6( 58.57
24 34.07 12.25 38.7D 14.31 69.97 58.2(

Table 5. Contribution of foreign variables to the brecast error variance of domestic variables
Note: Foreign variables are US_cycle, US_BAA spraad US_FFR.

The historical decomposition of the Brazilian serfer this alternative model is reported in
Figure 18. The substitution of the primary defigith the Selic rate has not significantly changed
the results of the exercise. The relative impomant foreign innovations for the historical
evolution of the EMBI spread, the external debt tredBrazilian inflation is notable.

A similar reasoning is also valid for the deprdoiat of the real exchange rate.
Consequently, the third extension | undertake ct®sn swapping the real depreciation with the
Selic interest rate. From Table 6, in which theutlssof the FEV are reported, we can reach
conclusions which are similar to those illustragdabve for inflation, external debt, primary
deficit, and EMBI spread. This time, however, theetast error volatility of the Selic rate seems
to be more importantly affected by the innovatioihforeign factors than in the previous

extension. Plausibly, this is the by-product of ihgvexcluded the real devaluation variable;

notably, there are no similar effects on the oBrazilian series.

Industrial |Primary External
Horizon [cycle deficit Inflation Selic  |debt EMBI
1 2.62 3.14 3.89 2.10 12.57% 31.14
3 15.53 6.91 12.3D 9.65 29.39 36.36
6 19.1§ 10.19 20.9¢ 23.44 40.58 42.85
9 20.04 16.56 25.18 31.35 50.14 47.15
12 21.59 24.11 27.8D 36.03  57.8( 50.14
14 24.33 33.75 30.0p 39.87 73.74 52.71
24 29.36 47.72 31.1D 39.87 73.74 55.27

Table 6. Contribution of foreign variables to the brecast error variance of domestic variables

Note: Foreign variables are US_cycle, US_BAA spraad US_FFR.
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As regards the historical decomposition of theakalgs, | refer to the combined Figure 19.

The fourth extension consists in using the monthiginge (in annual terms) of Brazilian
real GDP and the monthly change (in annual termd)® industrial production indék The
following Table reports the relative contributiohforeign factors to the forecast variance of the
Brazilian domestic series. Comparing these vahigsthose in Table 1, a few results turn out to
be different. In the first place, the foreign cdmition to the fluctuations of external debt and th
EMBI spread falls by about 11%. Moreover, the vbtgtof inflation due to foreign factors is
reduced dramatically.

Monthly
real GDP |Primary |Real External
Horizon |growth deficit depreciation (Inflation |debt EMBI

1 1.93 2.54 1.06 5.56 19.17 32.18
3 11.6¢ 5.671 9.76 8.7)7 31.45 30.61
6 12.99 10.92 10.5p 11.63 40.83 33.37
9 13.44 18.35 11.0b 12.14 47.37 35.71
12 13.74 25.13 11.4b 12.33 52.94 38.35
14 13.91 32.51 11.7p 12.47 59.32 41.67
24 14.07% 44.24 11.84 14.01 69.07 46.83

Table 7. Contribution of foreign variables to the brecast error variance of domestic variables
Note: Foreign variables are US_indus_gr, US_BA/Zeadrand US_FFR.
This does not amount to saying that monthly chamgése real GDP growth are more important
than the output gap in determining the forecasatldl of inflation; rather, this is the joint eftt
of different estimated residuals and diverse VARjgutions. The inspection of the historical
decompositions, in effect, reveals that the basgeption of inflation in the basic model (see
Figure 9) tends to exceed the actual values oatiofh in 2001 and first half of 2002: foreign
shocks are important because they contribute tsirgiothis gap. Such an effect does not occur
when the rates of growth are encompassed in thelmBdsides this important change, the main
results of the exercise remain unaffected by tlmptoin of these different output measures.

To conclude this section, | address an objectiab thight be raised with respect to the
modelling choices | have made for the US. Arguathlg, peculiar situation the US went through

after the terrorist attacks of 9/11 makes the sampder scrutiny quite delicate. As claimed by

“2 Growth rates of change have been used by GardaRégobon (2005), and Garcia-Herrero and Ortiz 800
among the others. Since Brazil has monthly dat&DPR while the US does not, | use the industriablpation index
for the US.
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Chairman Greenspan and other members of the FOMCUS monetary authorities kept the
interest rates at unusually low levels during 206, they feared the consequences of a
prospective deflationary process. According to thesoning, the VAR model should be adjusted
in the US block so that the peculiarity of sucheaiqd is duly taken into account. Failing this,
there is the risk of taking the abrupt change &nldvels of the BAA spread and FFR for a series
of different shocks. In order to tackle this comcdrre-estimate the VAR system illustrated in
Section 4, including in the equations of the USgexmus block a dummy variable, taking value
1 in the period from 2001:09 to 200%*1To briefly summarise the more important outcorthes
will be reported below, let me point out the thneain results of this extension. The first is that i
confirms that foreign factors importantly contrieub determine the (forecast) error variance of
Brazilian domestic variables. The second is thatthe historical decomposition, the base
projection of the model improves remarkably for akiables. The third and last result is that
foreign factors remain important determinants & thstorical decomposition of the Brazilian

domestic variables even after this dummy is encasgzhin the system.

Industrial |Primary  |Real External
Horizon |cycle deficit depreciationinflation |debt EMBI
1 3.35 4.54 0.55 2.88 20.9( 27.1(
3 18.91 8.35 9.47% 8.83 36.16 31.7¢
6 23.1C 14.23 10.44 20.17 46.57 38.51
9 23.9¢ 21.75 10.84 28.0( 53.23 42.38
12 27.25 27.59 11.17% 32.57 57.36 4411
16 31.71 33.31 11.74 35.3( 60.53 44.83
24 35.75 40.27 12.53 38.56 63.91 45.56

Table 8. Contribution of foreign variables to the brecast error variance of domestic variables
Note: Foreign variables are US_cycle, US_BAA sprasad FFR.

The contribution of foreign factors to the forecastor variance of the Brazilian domestic
variables reported in Table 8 is self-explanatdiith the exception of the real depreciation,
foreign factors count at least for 1/3 of the ollei@ecast volatility of the domestic variables.
With respect to the results for the benchmark métable 1), the main differences reside in their

relative contributions to the external debt and EMBI spread. Despite remaining considerably

“3 1t is worth noticing that, while Goretti (2005)l@ks for a temporary structural change in the camisbf the
Brazilian domestic equations, | consider here dlainextension for the US (i.e. foreign) block. iitedly, while
her switch is endogenously identified, here itnposed ora priori basis. Focusing on the US block, however, is in
line with trying to disentangle correctly the effeof foreign and domestic factors, as it is welbkn that 9/11 and
the stock market crash are both US and global shock
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high, the relative importance of the foreign fastéalls by about 13%. This finding does not

entail that foreign factors are not important foe Brazilian economy as a whole. In fact, as it
can be derived from the observation of the hisa&brdecomposition, the foreign variables,

besides their impact on the forecast volatilitysoahave an important level effect on the base
projections which, as anticipated above, are clasehe actual dafa It follows that, although

relevant, this extension does not alter the mantlesions drawn from the exercises above.

4 This is also valid for each of the other extensioansidered in this section.
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Historical decomposition when Selic is included and Deficit excluded
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Figure 18. Historical decomposition (2001:1 2004:0bf the Brazilian series.



Historical decomposition (Selic included & Real depreciation excluded)

historical decomposition of Embi
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Figure 19. Historical decomposition (2001:1 2004:Qbf the Brazilian series.
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Historical decomposition using rates of growth

historical decomposition of Embi
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Historical decomposition with adummy for US in 2001:09-2003: 1
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7. ldentifying the model ;. suggestions from the implse response

functions.

7.1 The identification strategy.

Once the VAR model (4) is estimated, it is possioleobtain the impulse response functions
(IRFs) of each endogenous variable to the varionevations in the system. In order to do so, it
is necessary to identify the entire structural mioithat is all the parameters of matrix°Aln the
literature, at least to my knowledge, four kindsdentification strategies have been developed.
The first consists in ordering the variables acoaydo the lags that, presumably, characterise the
transmission of the shocks across the variablelis (i obtained by means of a triangular
Choleski decomposition). The second one is baseth@rchoice of definite values (mainly 1
and 0) for some parameters of matixand on the imposition of some specific relatiopsh
between the parameters. The third technique resthe exploitation of sign restrictions; this
technique is similar to the previous one but fa ittnposition of signs, rather than values, to the
parameters of matriA. The fourth method consists in setting restritcian the long run
interactions of the variables (i.e. imposing resions on B(1)), such as the long run separation
between nominal and real variables. For the reasluss¢rated in the previous sections, any of
these strategies is subject to qualms and resengatand the IRFs of each variable depend on the
identification strategy adopted. Since | shall reso the first of the abovementioned techniques,
| shall briefly describe its main features heree T?holeski decomposition is a rather mechanical
method to impose a triangular form to matixIf matrix A is upper triangular, the first variable
of the vectory; is not contemporaneously affected by the othariables, yet it has a
contemporaneous impact on all the others. Conwerdée last variable in vectoy; is
contemporaneously affected by all the other vagislaind does not simultaneously influence any
of them. Adopting a Choleski decomposition is egilent to imposing a recursive structure to the
system (that is, to matriX). Clearly, the imposition of a recursive structtoehe system is often

a questionable choice since the researcher hascidedupon the order of the contemporaneous
effects of the variables without a well-groundegdriori knowledge. Nonetheless, there are some
theoretical intuitions that help order the varigbl€or instance, it is usually accepted that real

variables immediately affect nominal variables, lethe latter affect the former with one or

“5To be precise, if | were to use generalized FEY &®Fs, this would not be necessary. However, gdized FEV
and IRFs do not allow disentangling the impactrofividual shocks. See Agenet al (2002) for a description of
this method.



more lags. Crucially, “the importance of the ordgrdepends on the magnitude of the correlation
coefficient between” (Enders 2003 p.309) the red®lof the system. As a rule of thumb, if the
correlation between two series of residuals isdathan 0.2 (in absolute value), the ordering is
likely to be relevant. If it is lower, the orderimgimmaterial. (Enders 2003 p. 309). In Appendix
B, | apply the criterion suggested by Enders toMAR residuals obtained with the identification
scheme | shall use in the remaining of the work.

In what follows, | shall produce and comment upbe tesults one can draw from
imposing a recursive order to the system. Althoiigh not the main goal of the paper, | have
decided to undertake this additional exercise bsxduntend to offer some insights on external
debt, inflation and EMBI spread dynamics, and oairthielationships with foreign external
factors. The ordering | adopt for the recursivenideeation model (4), is US_cycte US_FFR
(or US_10y)> US_BAA spread> Br_Cycle> Br_Primary Deficit> Br_Real Depreciatiot®
Br_Inflation> Br_extdebt-over-gdp> Br_EMBI spread. This identification strategy issbd on
the idea that i) foreign variables are block exagsnand ii) nominal variables affect the real
ones only with a lag. The ordering of Brazilian leycprimary deficit, real depreciation and
inflation is followed also by Garcia and Rigobo®08) and Minella (2003). External debt comes
after the nominal variables because its value (Wwhisndenominated in foreign currency) adjusts
immediately after a change in the exchange rateceSihe EMBI spread is a financial variable,

volatile and depending on a very large set of factois ordered lasf
7.2 The impulse response functions.

Having applied the abovementioned ordering of thieables, it is possible to decompose
the variance/covariance matrix of the residualghef VAR model and simulate the impulse
responses of the various series to the shock#sdittie system. | report the results of such an
exercise in Figure 22 when the FFR is included, mn&igure 23 when the US_10y vyield is
embeddell. In what follows, | will shortly discuss these digs in relation to the economic
intuitions proposed in Section 3. In particularjtdsas been repeated several times that the BAA
spread plays a central role in explaining the enaiuof most of Brazilian domestic variables, the
discussion will focus on the impact of innovatidaghe BAA spread on the variables of interest,

namely Brazilian inflation and EMBI spread.

6 On the basis of the correlation indices of the Vi&Riduals, | consider an alternative ordering stoamake the
EMBI spread coming before the real depreciation &t the deficit. This extension will be discusse Appendix
B.

*" The confidence intervals are calculated by med060 MonteCarlo simulations. The technique, epgtbby
Sims and Zha (1999), is necessary for the modedas-VAR.
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Let me start with looking first at Figure 22. Thepulse response function of the EMBI
spread to a shock to the BAA spread follows ecoromiuition. The Brazilian EMBI spread
increases more than proportionally and, absentiat@vention, remain affected also in the
medium term. Brazilian inflation reacts negatively impact — | shall come back to this at the
end of the section - but it is permanently posiyiveffected thereafter, probably because of the
real depreciation lasting a few periods. This sstgy¢hat,ceteris paribus positive shocks to
global appetite for risk tend to have an inflatignampact on the Brazilian economy. The
primary deficit improves in correspondence to aitpa@s shock to the US_BAA spread: this
seems to indicate that, in times of low appetiteriek, Brazilian authorities increase the fiscal
discipline (and vice versa). This is a recommengalolicy stance which goes hand in hand with
prudential considerations.

If the impact of innovations to the EMBI spreadccansidered, it turns out that they, and
their effects, are quite persistent. According e predictions of the new “fiscal dominance”
approach, they tend to generate temporary domaestation and a real depreciation of the
currency. In light of these findings, one could clode that the shocks to both global appetite for
risk and Brazil EMBI spread tend to boost Braziliafiation. They differ, however, in that only
the former leads to an increase in the externdl. dieis also worth noticing that, while domestic
inflationary shocks lead to an increase in the icgtlcomponents of the Brazilian production
index, the inflationary burst caused by changdsoith spreads is associated with a contraction in
the production. Finally, a US monetary shock leads temporary increase in the EMBI spf&ad

Admittedly, a close inspection of figure 22 alswaals some odd results, which may cast
some doubts on the validity of the identificatidrategy. On the one hand, a positive shock to
Brazilian inflation causes a real appreciation leg exchange rate and a small improvement in
GDP, as one would have expected; on the other tavdgver, the EMBI spread reacts oddly to
such a shock, since it tends to fall when inflatspikes up. This is probably due to the fact that
the debt-GDP ratio falls after the increase inribeninal GDP level and the real appreciation. If
the EMBI spread is mainly affected by the level d&bt, this conclusion makes sense: the
inflationary shock reduces the ratio of debt ov&RaGn the very short run. It could be argued,
however, that the fact that a spike in inflatiouses a negative response in the EMBI spread
does not follow common sense, and this is partibuthe case in a country where the ability to
keep inflation under control is a rough measurethaf political commitment to stabilise the

economy. One possible explanation is that shockBr&zilian inflation are not persistent and,

“8 Most of the results, where comparable, are cansistith those in Garcia-Herrero and Ortiz (200%)e impact of
the US_FFR on the EMBI spread, in particular, ingilar to that in Uribe and Yue (2006).
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since they do not jeopardize the overall abilityled central bank to keep inflation under control,
they are not directly mirrored by a spike in the ENpread.

Let me move on now to Figure 23; there | report lREs for one of the extensions
considered earlier, that is the swap between US &ty FFR. Most of the results are not
different from those discussed above, but let meflgrmention only a few peculiar ones. First,
the US_10y yield is negatively related on impaat positively related afterwards with BAA and
EMBI credit spreadS. Second, since a shock to US_10y is associatdd avitpike in inflation
and no real depreciation, there must be a nomiepletiation which is almost equal to the
difference between domestic and US inflation rates.

Although many of the IRFs follow economic intuitiaaver the medium/long run, in
general, the immediate impact of the innovationghenvariables seems, in same cases, counter-
intuitive. This is particularly true in the casefofeign shocks. My hunch is that this depends on
the identification strategy proposed above: sirgiagia Choleski decomposition is equivalent to
imposing a unique ordering on the variables, thightnbe suboptimal in the case of foreign
financial variables. The reasoning goes as folldwghe real world, any innovation to the BAA
spread is likely to be immediately transmittediie EMBI spread and, only after a few lags, to
the other (nominal and real) macroeconomic varg@bl€his supposition hinges on the
observation that shocks are in general transmitister across financial than macroeconomic
variables. The choice of leaving both BAA and EMipreads as the last variable in each (foreign
and domestic) block hinges on this principle. Hoarethis very same idea is contradicted by the
overall ordering of the foreign and domestic vadeab with the domestic Brazilian variables
coming after the BAA spread and before the EMBEgpr Accordingly, the BAA spread affects
all domestic Brazilian variables immediately, ariee tEMBI spread is not the first to be
influenced. Such ordering of the variables, howggannot be modified since the foreign block
needs be separate from the domestic one if oneswlmntexploit the block exogeneity
assumptiorf. If the innovations to the BAA spread affect afindestic Brazilian variables, and
each of these has an impact on the EMBI spreark thsome interference in the direct impact of
BAA spread shocks on the latter. As said, unforteigathere is no way to solve such a problem
without resorting to a structural identificationradegy which imposes extra lags in the
transmission mechanism of BAA spread shocks tdBtfagilian series. This extension, however,

goes far beyond the scope of this model and, tbexeit is left for future research.

“9 Most of the results, where comparable, are casistith those in Garcia-Herrero and Ortiz (2005).

% In Appendix B I shall amend the model so as ticigste the EMBI spread in the ordering. Such a endvanges
very few results, in particular between EMBI andlréepreciation. The discussion of such extensioleft to the
appendix.
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8. Closing remarks.

This work focuses on the impact of foreign globabcks on the behaviour of domestic
macroeconomic variables (in particular externaltdetdl EMBI spread), in Brazil. A VAR system
encompassing 6 domestic and 3 foreign variableschvproxy global factors, is estimated for
Brazil from January 1999 to January 2004. In otdefully grasp the contribution of credit risk
premia and foreign investors’ appetite for riskhe overall macroeconomic volatility, EMBI and
US_BAA corporate spreads are included among thablas of the system.

A partial identification strategy, which exploitse block exogeneity of foreign variables
with respect to the domestic ones, allows i) dagvihe contribution of foreign variables to the
forecast error variance of the domestic ones gnekiforming the historical decomposition of the
series under investigation. The results of theseanalyses suggest that almost all the Brazilian
series, in particular EMBI spread and external dele strongly affected by foreign exogenous
innovations.

In the last section, a full identification of tegstem allows studying the implied IRFs of
the system. Conditional on the identification &gyt adopted, most of the IRFs for each of the
variables confirm the importance of the innovatiohghe foreign factors.

Several findings support the existence of the uwentional channel of transmission
suggested by Blanchard, whereby changes eithesr@igh appetite for risk or in the domestic
determinants of debt sustainability can bring alaarmnestic inflation without monetary policy
being expansionary. The policy recommendation ¢hat be drawn from this observation is that
the innovations in the foreign degree of risk angrsand in other global factors, have to be taken
into account by fiscal and monetary authoritiese Tiflationary pressures stemming from such
external sources of volatility have to be treateith ware.

All in all, the findings and observations reportedthe main text and the appendices
provide support to the hypothesis that foreign dextare important determinants of the
development of the domestic Brazilian variablespdumticular, global appetite for risk (and its
counterpart, i.e. global risk aversion) turns @aubé a very important factor to consider. It follow
that researchers and policymakers interested irevioéution of credit risk premia and external

debt in an open emerging market economy, shoulel gédbal risk aversion into due account.
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Appendix A. Small scale model

It could be argued that 9 variables risk overfgtitne model. In this section, | shall present the
results obtained by estimating a near-VAR model rehenly US_cycle, US_FFR, US_BAA
spread, Brazilian external debt and Brazilian EMBlead are included. In light of the extensions
considered in the main text, | report the resuftshes model when the dummy for the US in
2001:09-2003:01 is both included and excluded. fEsellts of interest do not change with the
exclusion of the other domestic Brazilian variablEsis is not surprising since the decomposition

moves around the identification of foreign innowas, not of the domestic ones.

\Without dummy for US \With dummy for US in
in 2001:09 — 2003:01 2001:09 — 2003:01
External External [EM BI
horizon |debt EMBI debt

1 13.16 32.72 14.62 27.48
3 34.25 36.98 34.63 32.21
6 52.28 45.36 50.47 40.05
9 63.13 51 58.90 44.26
12 70.24 54.88 63.99 46.31
16 76.29 58.08 68.08 47.29
24 82.38 60.67 71.73 47.73

Table A.1. Contribution of foreign variables to theforecast error variance of domestic variables
Note: Foreign variables are US_cycle, US_FFR argl RAA spread.

As already mentioned in the other extensions intéx¢, omitting relevant variables from the
system tends to affect the estimated contributiothé forecast variance. Although the omission
of the domestic variables alters the quantitatesults, the main conclusions of the paper remain

valid.
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Appendix B. Correlations of the VAR residuals

The correlations of the VAR residuals help underdtd the ordering of the variables is
either immaterial or, rather, crucial. As said fve text, Enders suggests considering the ordering
as immaterial if the correlation between two vaeals, in absolute value, smaller than 0.2. In
Table B.1, which represents the correlations matfixhe VAR residuals, | highlight those
correlation indices exceeding such a “rule-of-thtmritical level. | shall then discuss the chosen

ordering and the plausibility of an alternative one

Correlation of]

the VAR US_CYUS_FFRBAA Br_ind |Primary |Real Inflation |External | Embi

residuals CLE spread |[cycle |deficit |deprec. debt
US_cycle 1.000:
US_FFRs | 0.145 1000 | . o

BAAspread | 0.013 0.114  1.000;

————————————————————————————————————————————————————————————————————————————————————————————————————————————

Br_cycle 0.018 0.143 -0.096: 1.000:
Primary .0.035 -0.109 -0.171-0.134 1.000
deficit

____________________________________________________________________________________________________________

Real
depreciation | T Ty ]
Inflation 0.028 -0.129° -0.140 -0.1160 0.097: 0.125 1.000:

____________________________________________________________________________________________________________

External debt
Embi

________________________________________________________________________________________________________

0.186 0.080 0.532 -0.145 -0.135 0.330 -0.061 0.622! 1.00000
Table B.1. Correlations of the residuals from VAR 4).

Correlation indices are larger (in absolute vathan 0.2 only for the equations relative to
external debt and EMBI spread. Let me now discus$lypto what extent these findings can cast
doubts on the identification strategy adopted & Work. To begin with, the correlation 0.622
between the residuals of the last two variables ltardly lead to inverting the order of the
variables. In fact, there are good economic reasoielieve that while changes in the external
debt level immediately affect the EMBI spread, kger has an impact on the former only after
some lags. Reverting the order would not make eoameense. The other high correlation
indices regard BAA and EMBI spreads. Once the emoge block assumption is accepted, the
correlation between US_BAA spread residuals andehof the other endogenous domestic
variables does not represent an issue. Again, tiegethe ordering would entail dropping the

block exogeneity assumption altogether.
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Some attention should also be devoted to the etiwal indices between the residuals of the real
depreciation equation, on the one hand, and therredt debt and EMBI spread on the other.
There is no reason to doubt that the directionanfsality goes from the real depreciation to the
external debt. Conversely, the relationship betwiberreal depreciation and the EMBI spread is
not uncontroversial. The ordering adopted in thx¢ éasures that innovations to the EMBI spread
perculate into the other domestic variables witke dag; moving the EMBI spread before
depreciation would revert the lag. To see whether ¢hoice of setting the EMBI spread as
following the real depreciation in the orderingosigly affects the results. Let me propose the
following alternative ordering: US-cycke US_FFR-> US_BAA spread> Brazilian_Cycle>
Br_PrimaryDeficit> Br_EMBI spread-> Br_RealDepreciatio® Br_Inflationr> Br_ext_debt
over GDP. The IRFs are represented in Figure B.dleWthe EMBI spread is moved before real
depreciation and inflation, only a few results amanin particular, it turns out that innovations to
the real depreciations do not affect the EMBI sgratany lag, whereas the influence of EMBI
spread shocks on the depreciation of the exchaatges amplified. As a consequence, on impact
the external debt grows. Note that the critericat e real variables come before the nominal
ones is immaterial in this setting.

Finally, the ordering between the real depreciatonl inflation is subject to possible
criticism. Yet, three arguments indicate that itnist an unreasonable assumption. First, the
correlation indices support the ordering or, atsiealownplay its importance. Second, this
ordering is maintained in most of the works applyMAR models on the Brazilian serés
Third, such sequencing follows the theoretical oeasy @ la Blanchard) illustrated in Section 3.
In practice,ceteris paribusnominal depreciations (which lead to real depremiat if inflation
follows) cause an increase in the imported inflatend, therefore, in the domestic rate of
inflation. According to Blanchard’s theory, abruygbtanges in the nominal exchange rate are often
caused by harsh reversals of capital flows, whictheir turn can be determined by shifts in the
appetite for risk of foreign investors (i.e. US_B/Afiread). This chain of causation is respected
here since the US_BAA spread precedes real depicgtia the ordering, and real depreciation

comes before inflation.

*1 See, for instance, Garcia and Rigobon (2005) aimlka (2003)
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Responses of

Figure B.1. The Impulse response functions of theaviables to various shocks. Baseline model with EMIBoreceding other nominal variables.
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Appendix C. Near-VAR estimates and tests.

In what follows | reproduce the results of the VARimation and a few statistical tests on each of
the equations of the near VAR system. The estinmatéable C.1 refer to the specification of the
model discussed in section 6 which includes a dumaniable so as to capture the unusually low

US interest rates during 2002.

Not surprisingly, the empirical fit of the varioeguations looks quite good. This is certainly due
to the number of relevant regressors includedereitimations and the relatively high importance

of the autoregressive terms in explaining the dyinamf current values.

The values of the coefficients are as expectedjeimeral the lagged values of each dependent
variable are highly significant whereas the siguifice of the lagged values of the other variables
varies across the equations. In a few equatioestvtb lagged values of some variables turn out
to be insignificant. This is the case, for instarafethe BAA_spread in the EMBI equation. This
finding does not entail that the former variable, al leads and lags, is an unimportant
determinant of the latter. In fact, as it appealsarty from the IRFs in section 7, the
contemporaneous impact of the BAA spread fluctuation the Brazilian domestic variables is
significant and often large. Both EMBI and BAA spdemeasures are financial variables: the
strength of their contemporaneous relationship as surprisingly higher than that of lagged
values and the scant significance of lagged BA&agrin the EMBI equation is likely due to this

reason.

Even though the significance of the various regrnesdiffers considerably across equations, there
is no variable whose lagged values are insignificaall equations. This supports the inclusion of
these 9 variables in the VAR system and corrobsriite results of the model selection statistics
calculated on the whole system. It should alsodtechthat the dummy variables included in the
model help improving the estimates even though they not significant in each and every

equation.



US Cycle | US us Br_ BR_ BR_ BR_ BR_ BR_
FFR BAA cycle deficit | deprec | Inflation | Ext debt | EMBI
us 0.860 14.83 1.21 -0.30 16.58 | 3657 -83.76 32.49 31.27
Cycle _1 *hk *hk *kk * **
______ 2 10.066 -12.36 | 1.91 0.28 -12.26 | -4560 | -32.41 | -51.48 -78.92
- *kK *% *k *kk *
us 0.006 1.344 0.19 0.062 -0.05 -10.61 4.786 0.58 2.07
FFR _1 *k%k *k%k *k%k
______ 2 -0.007 -0.364 | -0.18 -0.061 0.02 27.51 -3.32 -0.49 -2.05
us 0.0006 -0.046 | 0.886 -0.018 0.01 0.20 -6.23 | 0.46 0.52
BAA _ 1 *k% *k%
______ 2 -0.0015 -0.005 0.040 0.0455 | 0.07 60.80 4.03 -0.05 0.51
Br_ 0.244 -2.71 13.66 16.30 0.65 3.64
Cycle _1 *k%k *k%
______ 2 0.183 -1.17 221.36 | 12.86 7.03 15.85
Br_ -0.002 0.800 | 7.68 -0.24 0.06 1.06
Deficit 1 ok *
______ 2 0.001 -0.01 -0.166| -0.35 -0.003 -0.94*
Br_ 0.00003 | 0.002 -0.488 | 0.011 -0.003 0.0003
Deprec _1 * *k%k *k% *k%k
______ 2 0.00000 | 0.0002| -0.111 | -0.009 | -0.0003 -0.0007
Br_ 0.0010 | 0.0008 | -4.135 | 0.528 -0.035 -0.062
|nﬂatI0n_1 *% *k%k *k% *k%k *
______ 2 -0.011 0.002 1.416 -0.224 | -0.02 0.006
Br_ -0.009 -0.127 | 88.53 -1.74 0.655 -0.61
Extdebt_l *% *k% *k%k *k% *k%k *%
______ 2 0.004 -0.04 -93.11| 2.10 0.33 0.56
- *kk *kk *kk *
Br_ 0.002 0.021 -1.44 0.89 0.04 0.76
EMB|_1 * *kk *kk
______ 2 -0.004 |-0.006 | 9.60 0.34 |0.037 0.14
- *kk
D_:rus 0.0003 -0.112 | 0.213 -0.030 -0.24 -163.31 | -3.49 0.055 1.26
*hk ** ** * **
D us -0.0006 -0.089 0.20 **4
D_floating -0.07 -0.267 1317.2 | -3.91 5.322 2.64
*hk *hk *hk *
US Infl -0.357
US _Infl -0.0075
1
US_Infl 0.0111
2
R 0.96 0.99 0.97 0.84 0.98 0.94 0.93 0.99 0.93
Jarque- 0.68 4.30 56.01 0.36 16.01 | 300.87 | 1.13 34.41 300
Bera (Kurt) (kurt) rxx i ol
Ljung Box | 8.27 16.28 18.17 31.63 | 29.28 46.54 13.21 21.00 7.14
test *k%k *k%k *k%k *
BP LM 22.98 23.47*%| 25.04* | 35.94 45.09 4554 25.93 34.89 26.79
Arch LM 1.14 4.12 10.22 2.35 2.95 33.94 | 5.37 17.57 19.27

*

*k%

*%k%

*kk

Table C.1. Near VAR estimates and equation-by-eguaest statistics.
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The test statistics reported at the bottom of dirdetrefer to the usual test for the normalityref t
errors (Jacque Bera test), the remaining seriaklaiion of the errors (Ljung-Box and Breush-
Pagan test) and the homoskedasticity of the effoch LM test). The US equations appear to be
well defined, even though there is some inconststédretween the Ljung-Box and the BP LM
tests. The residuals of the Brazilian equationstesd, are less satisfactory. With the exception of
the Inflation and Industrial Cycle equations, tlesiduals do not look normal and are, probably,
partially correlated. This would suggest to inceetiee number of lagged values of the variables in
the model. However, the addition of few lags doesaonsiderably change the results while the
inclusion of 1 to 12 lags erodes degrees of freeddamittedly, these findings cast some doubts
on the overall fit of the model. In commenting upiiese test statistics, however, it is worth
recalling that while the VAR specification is chasen the ground of some model selection
statistics which regard the whole near-VAR systta,statistics reported below are drawn on an
equation-by-equation basis. This suggests thaevthé system can hardly be improved by means
of an extension of the number of lagged values comta all equations, it might be improved on
the basis of an equation-by-equation selection quoe. The latter, however, implies the
imposition of additional restrictions to the ovématstem which implicitly makes the system over-
identified. This is the reason why, in the VAR tdgure, it is uncommon to apply an equation-by-
equation specification procedure and the modetseteis usually run on the basis of tests on the
whole system. In this work, while acknowledgingttimprovements coming from a different
modelling strategy are possible, | follow the létieire and refer to the complete-model selection

criteria.
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