Elsevier Editorial System(tm) for Emerging Markets Review
Manuscript Draft

Manuscript Number:

Title: How credit ratings affect sovereign credit risk: cross-border evidence in Latin American
emerging markets

Article Type: S:INFINITI 2014

Keywords: CDS spreads, credit ratings, emerging markets, spillover effects, GVAR

Corresponding Author: Dr. Laura Ballester,

Corresponding Author's Institution: University of Valencia

First Author: Laura Ballester

Order of Authors: Laura Ballester; Ana Gonzalez-Urteaga

Abstract: This article builds upon previous literature by providing a better understanding of how
contagion changes in bordering sovereign CDS emerging markets resulting from credit events. To that
end, we follow the GVAR methodology using data from Latin American countries. Our findings show
evidence for the existence of significant and asymmetric cross-border effects. In particular, a
competition effect is observed before the event occurs, indicating that non-event countries suffer
(benefit) from upgrades (downgrades) in Brazil, Mexico and Chile (in Argentina and Brazil). In

contrast, an imitation effect is observed after rating upgrades in Chile, to the benefit of bordering non-
event countries.



Highlights (for review)

-We analyse contagion changes in CDS emerging markets resulting from credit events.

- We use GVAR model for Latin American emerging countries from 2004 to 2014.

- Evidence for the existence of significant and asymmetric cross-border effects.

- A competition effect before the event occurs. Non-event countries suffer (benefit)
from upgrades (downgrades).

- An imitation effect after rating upgrades, to the benefit of bordering non-event

countries.



*Manuscript

Click here to view linked References

How credit ratings affect sovereign credit risk: cross-borde evidence in Latin

American emerging markets

Laura Ballester ® andAna Gonzalez-Urteagd”

& University of Valencia, Avda. Los Naranjos s/n, 46022 Valencia, Spain
® Public University of Navarre, Arrosadia Campus, 31006 Pamplona, Spain

Version: July 2015

Abstract

This article builds upon previous literature by providing a better stateding of how
contagion changes in bordering sovereign CDS emerging marketsng from credit
rating events. To that end, we follow the novel GVAR methodolmiyg data from six
Latin American emerging countries during an extensive sampledpgom 2004 to
2014. Our findings show evidence for the existence of significanasyrdmetric cross-
border effects. In particular, a competition effect is obskhefore the event occurs,
indicating that non-event countries suffer (benefit) from upgradesvngrades) in
Brazil, Mexico and Chile (in Argentina and Brazil). In contras imitation effect is

observed after rating upgrades in Chile, to the benefit of bogdeon-event countries.

Keywords: CDS spreads, credit ratinganerging markets, spillover effects, GVAR
JEL classification: F30, G15, G24, C50

*
Corresponding author: Ana Gonzalez-Urteag@.gonzalezu@unavarra.es

The authors would like to express their gratitude the grant received from the Fundacién Ramon
Areces. Ana Gonzdalez-Urteaga acknowledges finansigdport from EC02012-35946-C02-01 and
EC02012-34268. We thank Annukka Ristiniemi, Mat@abrera, Samuel Vigne and Ines Chaieb for
valuable comments and discussions on earlier doéfisis paper. We also thank the participantsCai52
EFMA Annual Meetings and i3 INFINITI Conference on International Finance, asdminar
participants at University Castilla La Mancha fonailating discussions.


http://ees.elsevier.com/ememar/viewRCResults.aspx?pdf=1&docID=2159&rev=0&fileID=26949&msid={AB7414E7-25B4-4CC0-9BCA-A382051EE189}

O©CO~NOOOTA~AWNPE

1. Introduction

One of the most significant financial events of the past diedes been the rapid
growth experienced by the OTC credit derivatives market. S2008, credit default
swaps (hereafter, CDSsjre the most widely traded credit derivative instrumeed s
efficiently transfer credit risk, offering opportunities for mess diversification and the
effective hedging of counterparty risk. According to the Inteomali Swaps and
Derivatives Association (ISDA), the notional outstanding valughef CDS market
increased from $8.4 trillion at the end of 2004 to $21 trillion atehd of 2013,
marking a peak of $58 trillion at the end of 2007. Nowadays CDSsarsidered a
good proxy for credit risk, where the probability of default of ibierence entity (and
therefore the level of risk) is assumed by the counterpdttythermore CDSs are the
most liquid credit derivative product and account for about half theuatrof credit

derivatives traded on the derivatives market.

Due to its recognised hedging qualities, the expansion of emgedigbt markets might
have led to the recent increase of the fraction of the @iD8acts written on high-yield
debt obligations. Emerging nations are amongst the largest lghbarrowers in the
world; however, when facing financial distress, countriesegdly do not enter
traditional bankruptcy proceedings (hence don't liquidate theirsgsset the nature of
default risk is somewhat different to that of a traditionditde In practice, countries go
through debt restructuring mechanisms in which defaulted bond are ezdhiangew

longer maturity and lower yield debt instruments.

Furthermore, recent literature has focused on the impact ofesgwecredit ratings on
sovereign debt, especially for emerging economies. Christ@épher(2012) assert that
sovereign ratings enhance the transparency of an emerging coenggitsrisk profile,

whereas Kim and Wu (2008) argue that rating changes within emexangmies have

determinant information about the governments’ capacity to déal both, their

1 A CDS is essentially an insurance contract thawiges protection against the risk of default by a
specific reference entity. The CDS spread is th@gie rate that a protection buyer pays on théomat
amount to the protection seller for transferring tisk of a credit event for some period.

2 There are several advantages of using CDS spiestéad of bond spreads. See for instance, Blemnco
al. (2005), Norden and Weber (2009) and Jorion and &l{2009), amongst others.
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financial obligations as well as their refinancing conditiossrading changes provide
information about the institutional quality for financial and ecoitodevelopment.
Theoretically, both sovereign credit risk levels measured OBYS spreads and
announcements of a credit rating changes should reflect thee isfarmation content,
given that both are based on publicly available informatibrihis were to be true, we
wouldn’t expect CDS spreads to react to a rating announcement. Howeveral
recent papers (Finnertgt al., 2013, amongst others) find that the CDS market
anticipates credit rating news. This literature has focoseahalysing endogenic effects
within a country or a firm, and hence little attention has beeid to cross-border
effects. Following Wengneat al. (2015), we argue that the study of the response in the
country that the rating event occurs in incomplete, becausestraweeveal how much
of the event's information is country-specific and how much is ntavide. In fact
literature has demonstrated that a significant part of sqref@DS spreads is explained
by common factors such as investors’ risk appetite and global ecohamli@mentals
(Remolonaet al., 2008, Longstafet al., 2008, Eichengreeet al., 2012), so any credit
rating announcement containing new information should have spillowestein the
CDS spreads of other sovereigns. Cross-border analyses alkmanvestigate if non-
event countries (seen as competitors) benefit or not from timg rvent in a given

country. In this paper we shall address this issue.

We use the information contained in CDS contracts ofnL&merican emerging
economies from 2004 to 2014 to investigate the cross-border spiifieets of the
credit rating events. In particular, we test whether orthetcontagion effect amongst
sovereign CDSs has changed depending on rating announcements. The casitagion
measured in terms of return spillovers following a Generalized Y@YRAR) approach
(Diebold and Yilmaz, 2012). More specifically, we calculatedhange in the pairwise
contagion before and after the credit rating event. Finaklycentrast whether they are
statistically significant on average. We distinguish betwegositive and negative
events, which enables us to analyse whether sovereigrs @DBon-event countries

respond symmetrically to rating upgrades and downgrades i@ gountry.

® Intuitively, one should expect a negative relaitip between them, since the higher the CDS spread,
the lower the credit rating.
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To sum up, we seek to address the following questions: Is thegaificaint change in
the spillover effect on CDS spreads of non-event sovereighesrdiie to credit rating
announcements of a given country? Is there a significant clatige contagion before
or after these events? Are the reactions symmetric ponsg to credit rate upgrades

and downgrades?

Our results are of economic relevance: portfolio managersaadtors could estimate
and evaluate the changes caused by the spillover effects wt fatedit rating
announcements in one country on the non-event bordering economies. Théteyay,
could use CDS market information in order to appropriately construct eddeh
portfolios that are sensitive to sovereign credit risk coatadvoreover, it allows us to
identify the competitive effect produced by credit rating evant emerging cross-
border non-event economies, which plays a pivotal role for discussioristure
regulations. These findings have implications for internationedrslification and for a

better understanding of the global/regional capital market steuctur

The remaining part of this paper is organised as followsiose2 reviews the related
literature, section 3 describes the data, section 4 disciesasethodological approach

while section 5 presents the results and section 6 concludes.

2. Literature review

Previous research on the impact of rating changes has focuseeélyroguthe direct

effect, that is, the impact on CDS markets within the stmmeor country where the
event occurs. Hukt al. (2004), Norden and Weber (2004), Galil and Soffer (2011) and

Finnerty et al. (2013) amongst others, conclude that international sovereign and/or

corporate CDS markets anticipate credit rating eventscptatiy for downgrades.

A growing strand of the literature looks at the cross-bordelospil effect, measuring

whether the effect of rating announcements also extends to bordeangmies. Gande

* Additionally, the literature has analyzed the effef rating announcements on distinct marketsbamd
markets (Hite and Warga, 1997, Steiner and Hei@R8]1), stock markets (Dichev and Pietroski, 2001,
Behr and Guttler, 2008) or both (Haeidal., 1992). They all find evidence for analogous rssuhere is

a market response to negative credit rating evénotsno (or weak) significant reaction to positimees.
Hence, downgrades seems to be better anticipaaedibgrades.
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and Parsley (2005), Boninghausen and Zabel (2015) and Ferreira and(Z20va
analyse the effect on international developed and emerging gpvemnd spreads (the
first two papers) and stocks (latter one). They all findlence for the existence of
asymmetric spillovers, with a bigger impact of downgrades,ladimg that geographic
proximity and emerging market status amplify this effecthensame line, Christopher
et al. (2012) use data from stock and bond markets of nineteen emerging eeeiaoihi
conclude that co-movements within a region respond heterogeneoustweoesign
ratings information. For the case of bonds in particular, theydicdmpetitive effect
for downgrades, since they lead to investors shifting funds tihendowngraded market

to the surrounding region and to a greater extent to countitiesigher credit ratings.

Finally, a few studies have included the CDS market in the/sinadf the cross-border
effect of credit rating events. Afongb al. (2012) investigate the impact of sovereign
credit ratings on European Union sovereign bond and CDS spreads, conchating t
spillover effects are mostly unsignificant for sovereign3SPwhile they are quite
significant for sovereign bonds. In this latter case, they flrad the effect exists
especially for Eurozone countries and from lower rated countriesigtoer rated
countries. At the international corporate level, Wenghat. (2015)’s findings indicate
significant spillovers on non-event firms. Concretely, downgrdédegrades) display a
competitive (imitation) effect around the event, with negatwes having a greater
impact. Finally, using sovereign CDS data for twenty-two intéwnal emerging
countries, Ismailescu and Kazemi (2010)’s results suggest thav@events are more
likely to spill over to other emerging countries. This finding etif from the existing

and previously mentioned literature related to sovereignrdatikets.

In this paper, we focus our attention on the analysis of spilld¥ecte that a credit
rating event occurring in one emerging country has on the CDSdspaother
bordering economies. The relationship between sovereign debt ditd-atieags plays a
pivotal role, especially for emerging market investmentsrgithe great expansion of
these economies over recent years. We differ from theedefstpers in different ways.
First, we do not only study the effect surrounding the event, but seeamlalyse the
impact before and after the event occurs. Second, our papecaisributes to the
related literature in that we focus exclusively on neighbowergimg countries within a

particular area, since we argue that the cross-borddovagileffect might be more

5
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pronounced amongst bordering countries than amongst countries belongingnt disti
emerging areas. In particular, we focus on Latin Americaarging markets and on an
extensive sample period from 2004 to 2014. In addition, we provide no@aarnyss-
sectional study for all available countries in Latin Amerioat we also look at the
individual national level. The former will inform us as to wiest or not an average
spillover effect exists amongst all the countries, and titer levill allow us to identify
which countries are the transmitters of the spillovercé$fen the non-event countries
within the area. We argue that it seems more likely to §igghificant cross-border
effects amongst countries within the same area, sinceateayore likely to be seen as
competitors. Finally, we follow a distinct methodology since te& whether or not
significant spillover effects exist in terms of changesnaricial contagion amongst the
six emerging economies. The idea is to see if the existinggionthetween CDSs is
significantly affected by credit rating announcements in a given goufe issue of
contagion in financial markets is of fundamental importance Csti&, 2012, amongst
others) as it has serious consequences for the global econoelgtionrto monetary
policy, optimal asset allocation, risk measurement, capitafuacy and asset pricing.

To the best of our knowledge this has not been investigatedngwt

Therefore, we contribute to the literature in that we bringttegethe literature on the
impact of credit rating events on distinct financial masglatid the literature on financial
contagion in order to provide a better understanding of how contagion shange

bordering sovereign CDS markets resulting from credit rating aceownts.

Although it is quite an intuitive concept, contagion is diffidaltdefine and measure
empirically. Kaminskyet al. (2003), Baest al. (2003) and Longstaff (2010), amongst
others, define contagion as an episode in which there is aicaguiincrease in cross-
market linkages when a shock occurs. According to Forbes and Rig@bog),(
contagion exists if there is a significant increase in cnosdeet linkages after a shock
in one country, whereas Bekaettal. (2014) define contagion as the co-movement in
excess of what can be explained by fundamentals taking into acteimevolution
over time. Pericoli and Sbracia (2003) review different defingiand related measures

of contagion that are frequently used in the literaturepncluding that all

® They include changes in the probability of curfemeises, volatility spillovers, Markov-switching
models, correlation or co-movements, and chang#gitransmission mechanism.

6
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methodologies are drawn by limitations and caveats. In this sielgefine contagion
as the change in the propagation mechanism when a shock occurs medsuee it in
terms of return spillovers using the GVAR methodology of Diebold ahda¥ (2012).
This approach is particularly suited to our purposes,aasibles us to compute pairwise
contagion change in a non-event bordering country resulting from dit ceging
announcement. To our knowledge, this paper is the first to work withovel GVAR
method in order to document spillover effects in Latin Amerisamereign CDS

markets caused by credit rating announcements.

3. Data

Our daily dataset consists of sovereign CDS spreads for Latiaridan emerging
countries and was obtained from Datastream. We selected W8 dehominated,
senior tier, 5-year CDS quotes, since these contracts arelijgensidered to be the
most liquid ones and constitute the majority of the entirésSGbarket (Jorion and
Zhang, 2007 and Eichengreenal., 2012). Covering almost a decade, we work with
data from April 22, 2004 to January 27, 2014 and look at six Latin ikareemerging
markets; namely: Argentina, Brazil, Chile, Colombia, Mexand Perd.Hence, our

dataset results in 15,288 daily panel observations for a tinwdpe 2,548 days.

Descriptive statistics of the CDS data for each countryrggerted in Table 1, while
Figure 1 illustrates the daily time evolution of all the coustiteour sample (Panel A)
and the average CDS spreads through all of them (PandhB)mean CDS spreads
varied significantly by country ranging from 69.17 bps for Chile to @88 bps for

Argentina. Two sharp increases in CDS premiums are observeauydhe sample

period; the first corresponds to the 2008 global credit cridisctaig all countries and
Argentina in particular, and the second sharp increase occurs ahd of the sample

period and reflects the Argentinian credit risk troubles.

Finally, we collect rating announcement events from S&P’s ®aye Rating and

Country Transfer and Convertibility Assessment HistoriesleTalshows S&P’s rating

® Following FTSE country classification as of Sepbem2014, we cover all the types of emerging
countries: advanced emerging (Brazil and Mexiceosdary emerging (Chile, Colombia and Peru) and
frontier emerging (Argentina).
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categories, where we transform them into a discrete variedoh 1 to 22. Literature has
shown that S&P rating changes occur more frequently; hence, S8Ri@s us with a
larger data set, which is less anticipated by marketicgenhts and precedes
announcements of other rating agencies (Gande and Parsley, 20@5 &eisVon
Maltzan, 1999). In this study, rating events consist of changestimggaand/or
outlooks. Positive (negative) events are upgrades (downgrad&€§)Ri$ letter credit

ratings or revisions in the sovereign country’s credit outfook.

Table 3 displays the distribution of credit rating events per cpwamd per year. We
observe 49 credit rating events for the six emerging manketsrisample, where rating
upgrades clearly dominate with 40 observations in contrast to 9 dod/alservations.
Chile, Colombia and Peru do not show negative events, while faenfing, rating
downgrades seem to be predominant. Twenty-one of the 40 positives everg
reported in the first four years only, specifically until 2008. ghabal financial crisis

of 2008 is accompanied by four downgrades reported in 2008 and 2009,ngffecti
Argentina and Mexico. After the climax of the crisis, positevents dominate again
with 16 credit rate upgrades against 4 downgrades, 3 of theotiaff Argentina during

2012 and 2013, a period characterised by the decline of Argentir@dit quality.

Figure 2 shows the credit rating evolution over time for each gou@trerall, three
main groups are observed. First, Chile stands out as the Amgmican country with
the highest quality credit (investment grade). Its S&P raitnground A on average
over time, which means a strong payment capacity accordi@g&E Next, Brazil,
Colombia, Mexico and Peru are countries placed at the limit betimgestment grade
and non-investment grade categories, which means that axeisdl countries are likely
to fulfil their obligations, but there is ongoing uncertaintynefly, Argentina is the
Latin American country with the worst rating category oveetiin fact, its S&P rating

is around CCC, standing for a very high credit risk.

4. Methodology
The methodology follows a two-stage empirical procedure. In tBe diage, we use
sovereign CDS spreads, more precisely CDS log-returns, a&liaator of sovereign

credit risk and measure the contagion effect amongst eachf gaiuntries over time in

" Credit Watches are not included because noneeaf ticcur during our sample period.
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a rolling framework. To do that we follow the GVAR methodology eleped by
Diebold and Yilmaz (2009, 2012) and consider thet pairwise return spillover
indices® which measure the actual contagion between each pair of spveZ&S
return series and is given by equation (A.4). In particties,index NPSL-G_)]- indicates
that countryi is a net transmitter (receiver) of sovereign CDS returnosgeits to (from)

countryj.

The second stage of the empirical procedure consists of megatuei impact of credit
rate announcements for a given country on the cross-border contagiwaeibe
sovereign CDSs. In particular, we calculate the change ipaineise contagion before

and after each credit rating evérknown as the prior and post effect:

Prior-ef fect = NPS(, Jy— Npsfgjt_x, forx =1,2,...,25 (1)
Post-effect = NPSiG_,ij — NPSL-G_,jt, forx =1,2,...,25 (2)

wheret is the day of the credit rating event, andlenotes the number of days in the
window before and after the event, where we test whethes-bayger contagion
amongst sovereign CDSs has significantly changed before antkoraakovereign
credit rating announcement in a given counfriviore concretely, we test if prior and
post effects are significantly different from zero on averegeg a standardtest. First,
we take into account all the available countries and evente isaimple, to see if cross-
border contagion changes amongst CDSs due to sovereign crediteradintg do exist
when considering the six emerging markets all together. Secordest the
significance of prior and post effects of sovereign rating newsgdch country within
the Latin American area. We argue that it seems morg litkefind significant effects
amongst the countries belonging to the same region, since rinayaae likely to be

seen as competitors. Moreover, we distinguish between poaitidenegative events,

8 For a more in-depth explanation of the GVAR metiiogy and construction of contagion measures,
see Appendix A.

® The rolling GVAR analysis leads to the loss of finst three credit rating events (all positivéettwo
reported in 2004 for Brazil and Peru, and the finsé reported in 2005 for Mexico. Hence, we finally
work with 46 credit rating announcements in to8al:upwards and 9 downwards.

2 The maximum value of 25 days is selected to alasihg those events that are close to the beginning
and the end of the sample period.
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which enables us to analyse whether sovereign CDSs of non@uamities respond

symmetrically to rating upgrades and downgrades in a givenrgount

If the prior (post) effect is revealed to be statisticaltynificant for the windowtfx, t]
([t, t+X]), we would find evidence for the existence of a significamainge in the cross-
border contagion of sovereign credit rigkdays before (after) the rating evert
significant and positive (negative) effect means an incradsadase) of cross-border

contagion of sovereign credit risk due to a rating event.

The use of rating upgrades and downgrades separately allows usiity idéether
countries within the same area are seen as direct compelfitapgrades in a given
country lead to a significant and positive (negative) changeoss&order contagion, it
indicates that non-event countries benefit (suffer) from thegavent. The opposite is
given for downgrades. If downgrades in a given country lead to afisagni and
positive (negative) change in cross-border contagion, it indicéias non-event

countries suffer (benefit) from the rating event.

5. Empirical results

Table 4 displays the credit rating events’ prior and post signifieffect on average
through all the countries and all the events, while distinguishihgele® positive and
negative events. We observe that the sovereign CDSs ofixhkeasn American

countries under study experience a significant change in the-loooder contagion of

sovereign credit risk due to a rating event.

Regarding the prior-effect, we notice that they are alwssgative, indicating that
cross-border contagion decreases prior to the event. With regatowingrades, the
prior-effect is significant for all periods analysed, whhe upgrades have a significant
effect only in the short-term (from 3 to 8 days prior to the gvantl with a smaller
impact in absolute value. These findings indicate that borderingevem- countries
suffer (benefit) from upgrades (downgrades), which reflect goettion effect before

the event occurs.

10
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The sign of significant post-effects is always positive, iating that after the event
cross-border contagion increases significantly, and is basida#yto positive credit
rating announcements. This post-effect emerges three daythafevent and it is more
pronounced (in terms of magnitude) 20 days after the event. Fiitallynotable that
upgrades benefit bordering non-event countries, indicating an imitffiect after the

positive event occurs.

In a next step, we study whether there is any particular cotlmityleads the cross-
border spillover effect to all others, with the purpose of ismlatach transmitting
countries. Table 5 displays the results. When the effectsigméicant, one observes
that their estimated sign is consistent with the sign prelyiooistained on average
across all countries. The significant prior (post) effectsaways negative (positive)

indicating a decrease (rise) in contagion, before (aftergtent occurs.

If we take a deeper look, the competition effect previooblgerved prior to the event
for downgrades is transmitted by Argentina and Brazil. Both cosntiisplay

significant values for all periods analysed, however, the imigagreater in the short
term (from 3 to 5 days) in the Argentinian case and in ahg kerm (from 15 to 25
days) in the Brazilian case. On the other hand, the comopettffect previously

observed prior to the event for upgrades is due to Brazil and Mexicto angreater

extent to Chile, all of them in the short term (from 3 ta¥ys). In addition to that, it is
noticeable that Chile is the only transmitter (in the short terirupgrades after the
event occurs, with an imitation effect, meaning that dfterating events, only positive
news in Chile have a significant impact on bordering countrigarins of an increase in

contagion.

To sum up, we find evidence that sovereign CDSs react to ratinguncements
concerning other sovereigns. The effect is asymmetric, vagative news having a
guantitatively different impact than positive announcementsndiniy in line with
previous related literature on sovereign debt markets (Gande Parsley, 2005,
Boninghausen and Zabel, 2015, Christopitet., 2012, amongst othéfs This result,

M Wengneret al. (2015) find the same result using corporate CDSsallescu and Kazemi (2010) find
the opposite result using sovereign CDSs of emgrginuntries. However, they use a distinct
methodology and a very heterogeneous sample ghatienal emerging economies.

11
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although expected, is notable because only nine downgrades are obsemeesaimple.
The Argentinian case is worthy of consideration, it has the veoestit qualification,
linked to a very high credit risk according to S&P. In fact, g new rating for
Argentina was a rating change to CCC+ in September 2013, whisheithwith a
CCC- rating level in August 2014. The case of Brazil is palgity remarkable. Its only
outlook downgrade in June 2013 had a considerably significant impact peradbs
and magnitudes. This rating event occurred in the last paheosample. It was a
negative revision of its credit quality BBB, leading to BB in June 2014, being quite
near the limit of the speculative grade status. Finall\geltmwngrade transmissions are
just observed in the days before the rating announcement and ¢ké isffone of
competition. These findings indicate that non-event rival cambrenefit from reduced
refinancing capacity of the event country (due to its negaditveg event) and they may
be able to capture new borrowers from the displaced countrynwitbiarea. In addition
to that, the event countries correspond with the lower credit quatityg, indicating
that the spillover goes from lower rated countries to highed @tes, as pointed out by
Christopheret al. (2012) and Afonsat al. (2012). In contrast, regarding upgrades, it
stands out that amongst the high number of positive rating news ethseithe sample,
practically only the four occurring in Chile display a significaffect, both prior and
post the event. Chile is the country with the greatest credlityquaaving a strong
payment capacity according to S&P (around A on average). Thectingpane of
competition before the positive event occurs in Chile, and dftion after it. It
indicates that positive rating news in Chile negativelfec$ bordering non-event

countries before the event, but positively after it.

Figure 3 shows the evolution over time of thet directional contagion from a given
country to all other countries. It indicates if the isolated ayuist a transmitter or
receiver of contagion when the measure is positive or negatispectively’? Overalll,
previous results are confirmed. Rating downgrades in Argentinaithcavdecrease in
contagion before the event occurs. What are remarkableeanegfative events of 2012.
Although Argentina is shown to be a receiver of contagion from bogl@ountries
over time, before 2012 the contagion decreases a lot and ittetartsease after 2012,
before the rating downgrades occur. In the case of Brazihbserve how both rating

upgrades and downgrades go with a decrease in contagion before thecevest In

2 The particular expression for thet directional measureis given by equation (A.5) in Appendix A.

12
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particular, three upgrades stand out: February 2006, May 2007 and No&é&hbeOn
the other hand, the only downgrade (and outlook) in Brazil, in June 2@&E3a
significant impact. During June 2013 Brazil becomes a receiveontagion, whereas
its role is that of a transmitter during the rest of the sanpgriod. Finally, Chile
displays a decrease in contagion before the upgrades and a dedreaseem. The

most notable event is the credit rating change of December 2007.

6. Conclusions

This paper focuses on sovereign CDS markets, and investgasssborder spillover
effects, in terms of changes in contagion, due to credit ratingusmcements in Six
Latin American emerging economies during the wide sample pand2004 to 2014.
More specifically, we focus on measuring the effect in teofnsnpact on contagion
that rating announcements in a particular country have on sgne@®S spreads of
other countries located in the same region. The contagion isuneelausing the novel
GVAR approach of Diebold and Yilmaz (2012). In particular, west fcalculate the
change in the pairwise contagion before and after eacht athg event using
different windows of days. Next, we test whether or not tmeysmnificant on average,
that is, whether or not contagion from the event country to borderingewvent

countries has changed due to rating events. Additionally, we distimdagtween
positive and negative events in order to determine whetheediodons are symmetric

in response to rating upgrades and downgrades.

Our results generally show evidence for the existence ajrafisant change in the
cross-border contagion of sovereign credit risk due to ratingtewe a given country.
More specifically, the reactions are not symmetric in respomgositive and negative
announcements. Prior-effect results indicate that bordering naon-ewantries suffer
(benefit) from upgrades (downgrades). It reflects a competéifect before the event
occurs. Argentina and Brazil are the transmitters in the aladewngrades, indicating
that the spillover goes from lower rated countries to hightedranes. On the other
hand, Brazil, Mexico and to a greater extent Chile, heecbuntries transmitting the
competition effect observed before upgrades occur. Finally, reggudsteeffects it is

notable that upgrades benefit bordering non-event countries, indicatimgitation

13
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effect after positive events occur. As the only transmittethsf effect, Chile has a

significant impact on the bordering countries in terms of are&se in contagion.

This study might have quite useful applications: after the reglebal financial crisis,
regulatory authorities were focused on measuring and controlling cisddcontagion
given its significant impact on financial stability. In tlsiense, the quantification of the
impact in terms of contagion produced by credit rating events atefiog non-event
emerging economies is crucial. It permits the identifizatdf the competition effect
produced by negative and positive rating events in cross-bordegiagheconomies.
This information is also useful for investors and portfolio manager®rder to
appropriately construct and hedge investment portfolios of emergingrees sensitive
to sovereign credit risk. Additionally, given the importance aedrnhrease of the CDS
market, which is considered a reasonable proxy of credit risketresults may also be
helpful for future regulators when implementing new capital adggirameworks for

individual countries and portfolios in the sovereign credit riskketa

As an interesting further research, we propose to extend our ipapeeter to analyse
the impact of sovereign credit rating events on bordering econamiésrms of
contagion, while distinguishing between systematic and idioatinarontagionTo do
this, the idea is to follow the recent paper of Badleat al. (2014) in order to see not
only whether rating news implies a change in contagion in nom-eoeentries, but also
if the effect is linked to global emerging factors (sgséic contagion) or linked to

emerging specific factors (idiosyncratic contagion).

14
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Appendix A

The GVAR methodology developed by Diebold and Yilmaz (2009, 2012) consiats of
VAR-based spillover index particularly suited for the invesioyaof systems of highly
interdependent variables. Spillovers are measured from acuyarti variance
decomposition associated with ARvariable vector autoregression framework, which
allows us to parse the forecast error variances of eachblarinto parts that are
attributable to the various system shocks. The major advaoftéigis approach is that it
eliminates the possible dependence of the results on ordeningpntrast to the
traditional Cholesky factorisatiof.In addition to that, it includes directional contagion

indicators from/to a particular series, focusing not only cal gmillovers.

First, a covariance stationafyvariable VAR() is estimated

Xt = 2?21 bixe_i + & (A1)

wheree~(0,X) is a vector of independently and identically distributed distaces and
x; denotes aV-variable vector of CDS log-returns. To ease the arsglyse model is
written as the moving average representatign= Y2, A4;&,_;, Where theN X N
coefficient matrices are estimated By = ¢4, + ¢4, + -+ PpA;_,, With A,

being the identity matrix and; = 0 fori < 0.

Next, the variance decompositions are computed. The variance siedieed as the
fractions of theH-step-ahead error variances in forecastipntghat are due to shocks to

xj, forH = 1,2, ..., are given by

— — 2
i} Sho(el Anej)

G —
OitH) = S sae)

fhnd’

fori,j=12,..,N (A.2)

whereg;; is the standard deviation of the error term forj'fhequation, i.e. the squared

root of the diagonal elements of the variance-covariancexntatnde; is the vector

with 1 as thei™ element and 0 otherwise. As the shocks of each variable are not

'3 This problem is circumvented by exploiting the giafized VAR framework of Koopt al. (1996) and
Pesaran and Shin (1998), amongst others.
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orthogonalised, the row sum of the variance decomposition is ndttedquarhus, each

entry of the variance decomposition matrix can be nornthbgehe row sum as

,ix )

j 1 ]—»1(

6L (H) = x 100, fori,j =1,2,..,N (A.3)

H)

where the multiplication by 100 is expressing the result in pexgerterms. Note that,

by constructiory:)_, 6%,;(H) = 100 and}.Y;_, 6%,;(H) = N x 100.

Note also that return spillovers show the degree of variation i& ©Q-returns of,
which is not due to the historical information of the CDS legims ofi andj but to
shocks (innovations) in CDS log-returnsjof his indicator takes higher values as the
intensity of the contagion effect, caused by the specific shocks 6DS log-returns,
increases. In the extreme case in which there are no spilliveensone series to the

other, the indicator is equal to zero.

Using the above normalised variance contributions, we can trestractnet pairwise
return spillover indices using a 200-day rolling windowswhich measure the actual

contagion between each pair of return series, and are ddiyne
NPSE,; = 67,;(H) — 6F,,(H), fori,j =12,..,N (A.4)

It is simply the difference between the gross return shocksnitied fromi toj and
those transmitted fromto i. Hence, it is positive (negative) when the impact’®f
shocks is higher (lower) than vice versa, indicating ith&ta net transmitter (receiver)

of return spillovers to (from)

Finally, thenet directional return spillover indices measure the spillover transmitted by

countryi to all others.

14 At each rolling window, the lag of the GVAR model is determined using the likelidaatio test and
the Akaike information criterion, which confirmsattp varies over time. The forecast horizar 10 is
selected using théotal return spillover index of the GVAR, which measures the contributioh
spillovers of return shocks across all gegies to the total forecast error variance (Digtaoid Yilmaz,
2012). This forecasting horizon is commonly usedimilar studies (see for example Ballesterl.,
2014).
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NDSE, o (H) = X34 07, ;(H) = X)_1 67,,(H), fori=12,..,N (A.5)

i#j J#i

Is the difference between the gross return shocks transmittetb kall other countries
and those received hyfrom all other countries. Positive (negative) values ofNpe
index indicate that countryis, in net terms, a transmitter (receiver) of returniygelr
effects.
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Table 1: Descriptive statistics of the daily CDS spads

This table presents the descriptive statisticgHerdaily 5-year sovereign CDS spreads expressbdsis
points from April 22, 2004 to January 27, 2014 $ox Latin American emerging markets: Argentina,

O©CO~NOOOTA~AWNPE

Brazil, Chile, Colombia, Mexico and Peru.

Mean Std.Dev. Min. Max.

Argentinal 1,016.35 1,024.02 1.50 4,961.65
Brazil| 193.83 136.58 61.10 900.20
Chile 69.17 51.87 7.10 315.00
Colombia|] 184.49 105.86 64.70 613.30
Mexico| 119.17 72,59 28.70 606.70
Peru 167.00 91.60 59.90 611.20
Average| 291.67 197.15 70.63 1,116.82
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This table presents Standard & Poor’s rating categaand the transformation of them into a discrete

variable from 1 to 22.

Table 2: S&P’s rating categories

Numerical

Characterisation of debt and issuer S&P's ratitignsformation
Investment grade Highest qualjty AAA 22
High quality AA+ 21
AA 20
AA- 19
Strong payment capacity A+ 18
A 17
A- 16
Adequate payment capacjty BBB+ 15
BBB 14
BBB- 13
Non-Investment gradé Likely to fulfil obligationsngoing uncertainty BB+ 12
BB 11
BB- 10
High credit risk| B+ 9
B 8
B- 7
Very high credit risk CCC+ 6
CCcC 5
CCcC- 4
CcC 3
Near default with possibility of recovery SD 2
Default D 1
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Table 3: The distribution of credit rating events

This table presents the distribution of creditngtevents distinguishing between rating upgratidsad
downgrades ) per country and per year, from April 22, 2004 January 27, 2014 for six Latin
American emerging markets: Argentina, Brazil, Chmlombia, Mexico and Peru. Rating downgrades
are displayed in bold, whereas revisions of ratijogglooks) are shown in italics.

Total | total
Argentina] Brazil Chile | Colombia Mexico Peru |U/D
2004 17-Sep 4-Jun 21/]0 2
2005 1-Jun | 8-Nov 11-Jan | 11-Jul 6/0 6
1-Nov
3-Nov
2006 23-Mar | 28-Feb| 14-Dec | 22-Feb 20-Nov | 7/1 8
2-Oct 22-Nov
3-Nov
2007 16-May| 18-Dec 5-Mar| 2-Jul 23-Jul 6/0 6
8-Oct
2008 25-Apr | 30-Apr 14-Jul 3/ 5
11-Aug
31-Oct
2009 11-May 0/2 2
14-Dec
2010 13-Sep 16-Dec 7-Jul 23-Aug | 4/0 4
2011 23-May 16-Mar 30-Aug| 5/0 5
25-Aug
17-Nov
2012 | 23-Apr 26-Dec | 15-Aug 29-Aug | 3/2 5
5-Nov
2013 10-Sep | 6-Jun 24-Apr | 12-Mar | 19-Aug | 4/2 6
19-Dec
@ sie | 91| ajo| e/0| 5/2| 11/q 40[949
Total 11 10 4 6 7 11 49 49
23
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Table 4: The credit rating events’ prior and post €ect across all countries

This table presents the credit rating events’ paiwd post effect on average across all the cosrdnid all
the events, distinguishing between rating upgrgt§sand downgradesD(. For any rating event in a
given country occurring at timte we test if prior and post effects are signifitawmlifferent from zero on
average for the windows—xt] and [t,t+x] respectively, where x denotes the number of daythe
window before and after the event. In particulamcs the general conclusions hold, the table shbes
results obtained for some selected values tfat isx = 1, 3, 5, 8, 10, 15, 20, 25. As well, the tableyonl
reports results that are significant at the 10%!ll&Y), at the 5% level () or at the 1% level (). The
sample period ranges from April 22, 2004 to Janu#ify 2014 and the countries are the following:
Argentina, Brazil, Chile, Colombia, Mexico and Peru

Prior-effect Post-effect
All
countries U D U D

x=1 -0.20”

x=3 -0.21" -0.49" 0.19

X=5 -0.17" -0.74” 0.27 0.24"
x=8 -0.18" -0.58™ 0.27"

x =10 -0.58"

x=15 -0.74 0.26

x=20 -0.77 0.57"

X =25 -0.66" 0.34"
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Table 5: The credit rating events’ prior and post éfect for the individual countries

This table presents the credit rating events’ paiad post effect on average from each countryaaist

of the non-event countries, distinguishing betweating upgradesl) and downgradesd). For any
rating event in a given country occurring at tilpave test if prior and post effects are signifi¢gant
different from zero on average for the windovesxff] and [,t+x] respectively, where x denotes the
number of days in the window before and after thene In particular, since the general conclusions
holds, the table shows the results obtained foressetected values a&f that isx = 1, 3, 5, 8, 10, 15, 20,
25. As well, the table only reports the cases whleeeresults are significant at the 10% lev| 4t the
5% level () or at the 1% level{).The sample period ranges from April 22, 2004anuary 27, 2014
and the countries are the following ones: ArgentBrazil, Chile, Colombia, Mexico and Peru.

Panel A: Prior-effect Panel B: Prior-effect
Argentina D Brazil U D
x=1 -0.18" x=1 -0.4%
x=3 -1.327 x=3 -0.77
x=5 -1.377 x=5 0.2 -0.90"
x=8 -0.76" x=8 -0.96
x=10 -0.81" x=10 -0.99
x=15 -1.18" x=15 -1.18
x =20 -0.86" x=20 -1.45
x=25 -0.69" x=25 -1.27

Panel C: Prior-effect | Post-effect Panel D: Prior-effect | Post-effect

Chile U U Mexico U D
x=3 -0.88 0.42" x=3 -0.12" 0.09"
x=5 -0.76 0.95
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Figure 1: Daily time evolution of CDS spreads

The figures represent the daily time evolutionh#f six emerging countries’ CDS spreads (Panel #d, a
the daily time evolution of the emerging marketrage CDS spreads (Panel B), calculated as thegvera
CDS spreads of all the six emerging countries. Sdraple period ranges from April 22, 2004 to January
27, 2014 and the countries are the following oBegentina, Brazil, Chile, Colombia, Mexico and Peru
The scale in Argentina ranges from 0 to 5,000afbother countries the scale ranges from 0 toQ &t

the average CDS spread (Panel B) ranges from 2001

Panel A: Emerging countries’ sovereign CDS spreads
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Figure 1: Daily time evolution of CDS spreadgcont.)
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Figure 2: Daily time evolution of S&P’s Credit Rating

This figure represents the daily time evolutionS&P’s credit rating for the six emerging countriés.
rating change (outlook) of category is displayedasncrease (if upgrade) or decrease (if downgrafie

1 (0.5). The sample period ranges from April 220200 January 27, 2014 and the countries are the
following ones: Argentina, Brazil, Chile, Colombidexico and Peru.
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Figure 3: Net-Directional Contagion from a given cantry to all others

This figure reports the time evolution of timet directional return spillover index for contagion (in
percentage) transmitted from a given country toodtiers. Positive (negative) values indicate that t
corresponding country is, in net terms, a trangmifteceiver) of contagion to all others. As weéltle
figure only reports the countries where the presiptestedprior- and post-effects have been significant
(Table 5): Argentina (Panel A), Brazil (Panel Bjile (Panel C) and Mexico (Panel D). Rating upgsade
(downgrades) are displayed in blue (red). The sarpptiod ranges from April 22, 2004 to January 27,
2014, but the index starts on January 27, 200 sr200-day rolling window is used to get the etiofu
over time.
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