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ABSTRACT

Focusingon five major emerging markets (EM)jnivestigatethe interactios betweercredit
default swap (CDS), foreign exchange (FX), local currency government bond (LCB), and
nationalstock market over the period/2/2007 to 8/27/2009. Empiricalanalysisndicates that
the LCBmarkets, along with thEX marketswere verydominantin the price discoveryprocess
duringa common distressed periothis finding issurprising andn sharpcontrast with the
literature on corporate studies. The analysis also shavsii marktsweremoreefficient
duringthe distressed period.
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1 - Introd uction

Which market provides thmost accurate and timefssessment ahacroeconomicisks?
Doestheflow of information have a generaitendamong emerging financial marketéfhat is
the role of the rapidly growing Local Currency Bond (LCB) marketfiéngrice discovery
processThe speed with which various markets incorporate the news into the price of traded
securitieshas been thiocus of some recent studies (Blanco et al., 2005; Forte et al., 2009).
However, very few authors studied emerging markeery few brought the foreign exchange
(FX) and LCB markets into the picture, and very few focusethemecent mortgage crisis
period

Sovereign risk, defined as the ability and willingness of a government to pay back its debt,
has a directimpactonanc r oeconomi ¢ ri sks via governmentaos
via socio-political channels. This risk has also become an important tool for hedging and
speculation, and consequently the trading of this risk has increased rapidly during teeddst d
as EMs gained a larger share in the world economy (Oakley, 2010; Doll, 2010).

Economic and political news have an immediate effect on the market price of sovereign risk.
Since this risk now is traded in various secondary markets (Broner, 20E0d)njtortant to
analyze all the financial markets that are exposed to sovereign risk. The Arbitrage Pricing
Theory (Cornuejols, 2007) suggests that all the derivatives of an underlying asset have an
intertemporal (linear or nelinear) relationship among ela other. From this point of view,
sovereign risk can be defined as the underlying asset, and all the secondary markets; stock, bond,
currency, and CDS markets can be consideredeagdhvatives on thiasset.

Accordingly, | examine how various emergifinancial markets interact with each other in

delivering news over the 202009global mortgage crisis perio8pecifically, | test the power



of credit default swap (CDS), FX, LCB, and stock markets in identifying macroeconomic risks.
My analysis fillssome of the missing gaps in the literature, and provides a snapshot for the major
emerging markets, namely Brazil, China, Indonesia, Mexico, and Taldagerstanding the
connections and leadg relations among thedi@ancialmarkets can be very cruci@lr trading,
investmentand risk management purposes (Campbell et al.,;2k®dn, 201).

Besides various noticeable findings, | have three novel contributtinss, | show that CB
markets are very active theprice discovery process, especiallijtem the market fear is high.
This finding is in contrast with the corporate studies which favor the leading role of CDS and
stock markets over bond markets. Second, | findRamarkets have an important presence in
the price discovery process. FX makbave been rarely compared with other finantiatkets,
especiallyin the context oprice discovery acrosamerging markets (EM)Third, | prove that
the markets are more integrated (or efficient) during a common distressed period.

| use local currencdenominated government bonds rather than US Dollar (USD) or Euro
(EUR) denominated bonds in my analy$iost of the corporate studies use USD or EUR
denominated bonds (Blanco et al, 2005; Zhu, 26@8te et al., 2009About the EM studies,
someauth@ use JP Morgands E MBI-Lauebat., 2@}dhds@nese r ea d s
USD denominated bond yields provided by JP Morgan (Aetlat, 2010)or extracted from

Bloomberg (Ammer et al., 2007)

2 G-20 Countries that are classified as emerging markets by MSCI Barra (Junee20§®)Russia, India, and
SouthAfrica. The quality and availability of data for these three countries was not sufficient to be included in the
analysis.

% Adler and Song (2010) are not clear about whether their bond data is dollar denominated or not. | assume that JP

Morgan provided te authors with USD denominated bond yields.



Theuse of LCB markets is very new in literature ahdadvantage is that these markets are
largerand mordiquid (Peiris, 2019 comparedo foreign currency denominated bond (FCB)
markets'l n addition, using JP Morgandés EMBI + or
the variation in maturity structuiever time, and unclear composition of instruments that go into
index calculation (i.e. Brady Bonds, collateral enhancements, [dans).

Currency markets are the largest and the most active financial markets, and the easiest and
cheapest to tradeliquidity of these markets can also be attributed to thbd@#-trading day.
Currency markets can also help international investors in diversifying their portfolios, thus
achieving meatvariance efficiencyCampbell et al., 2010).

In addition totheLCB andFX markets, | includehe national stock marke&and the newly
developing sovereign CDS markébsprovide a compehensivanalysis of emerging financial
markets’ The CDSs are the insurance policies on bonds, and the annual or semiannual premium
payments for prtecting the bond investments are called CDS spreads or prefhiums.

The remainder of this paper is as follows. Beeondsectionprovides a brief literature
review.Section 3describes the dat&ection 4lays out the econometric methodology and

elaborate ontheempirical findingsThe last section concludes the discussion.

* Andritzky (2006) notes that sovereign local debt is about three times the external debt. As of December 2008, the
size of LCB markets was around.2@rillion, whereas the size of FCB wasound$1.1 Trillion (Peiris, 2010).

> Ammer and Cai (2007).

® Ickes (2006).

" Due to lack of daily data and discontinuities, | did not include foreign currency bond (FCB) markets in my
analysis.

8 Blanco et al. (2005) anldbngstaff et al. (2005jive very good introduction®CDS markets.
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2 - Literature Review

Majority of the literature on price discovery in C@8d bond markets have focusedtba
corporatesector Blanco et al. (2005) and Zhu (2006) confitinat hetwo markets are
cointegrated an@DS marketsead bond market3 hey alsarguethat the discrepancies
between the two markets can occur due to contract specificatichsas the presence of a
Cheapesto-Deliver (CTD) option,measurement errors (Ad]&t010), repo costshe changing
creditand liquidityconditions and moral hazard’s

Based on a daily data of North American and European fiforseet al.(2009)examine
the interactiorof stocks, bonds, andDSsin ther analysis. Different from e&er studies, the
authors use a structuretedit modeko extract implied credit spreads from stock market
information. Theyfind thatthe stock market implied spreads lead both bond and CDS markets
and additionally CDS markets lead bond markebheyalso show that theesults ofprice
discovery estimations are tirvariant.

Similarly, Nordenet al.(2009) analyze the relationship between stock, band CDS
markets with varyindgrequencies such as monthly, weekly, and daily delteir analysis covers
58 firmsforthe 2002 002 peri od. The aut dclomaskétsleadtheor f i ndi
other two, and CDS markets lead bond markets.

Hull et al. (2004) assess the impact of credit rating announcements on CDS and bond
spreadsand vice versal hey ind that reviews for downgrades contain significant information,
but downgrades themselves do not. They also find that rating actions are predicted by CDS

marketsNordenet al.(2004) also perform a similar exercise by includgstgck markets in their

® There is no point of buying a CDS if you believe that the (underlying) bond issuer will always be bailed out. In

bailout scenarios, CDS buyers lose the value of their insurance (Cochrane, 2010).



andysis. They find that CDS and stock markets predict all types of rating acBangarly,
Ismailescu et al. (2010) argue that positive rating actions have spillover effects on other
emerging markets, and negative rating actions are mostly anticipa@dS markets.

In addition, Zhang et al. (2010) look at the ldad relation between CDS and currency
markets.This study brings currency markets into the picture, but it ignores stock and bond
markets.The authors find some evidence on the predictive pofie US corporate CDS
markets on major exchange rate parities such as AUD/USD, EUR/USD, and JPYk3a8Eis
et al. (2006) look at the linkages between currency and stock markets. They find that there are
strong spillover effects from the currency metriolatility to the stock market volatility.
However, the price discovepnalysis doesot yield a dominant role for equity or currency
markets.

The literature on price discoveaynongmajor emerging markets employs tirgeries
methodologies similar tthe corporate studies mentioned ahdugt the markets are generally
foundnotto becointegratedChanLau et al.(2004) find some mixed results in their analysis on
equity pricegMSCI), CDSpremiuns, and EMB+ bondspreaddor eight EMs overthe 2001
2003 period

Ammer et al. (20073howthat bond and CDS spreads are cointegrated actugher
number of emerging markets (7 out of@)erthe 20012005 periodThey show that the CDS
markets leadn 4 out of 7 countries, and the bond spreads lead ath@ngemaining 3 countries.
Compared to Chahau et al. (2004), their results show a higher level of market integration, and
a more dominant role ahe CDS markets.

Concerninghe determinants of credit spreadsngstaff et al. (2008) argue that US dgui

and bond markets, and global risk premglainmore than 50% of the variation in sovereign



creditspreads. The authors arrive at theseclulsionsby employing a principal component
analysismethodologyBlanco et al. (2005) find that macroeconomiciables such as interest

rates, term structure, and equity market returns have a larger impact on bond spreads compared
to CDS spreads.

Bali and Cakici (2010) argue that global stock markets are not fully integrated, and that
national stock market returicanbetterbe explained by country specific factors rather than
global factorsBekaert et al. (2002hvestigatehe effect of liberalization of emerging equity
markets on capital flowsy formulatingfi st r u ¢ t u.rThey find that ldbdcasization wa
positive effect on equity returns.

In my analysis| demonstratéhe crucial roleplayed byLCB andFX marketsn the price
discovery procesduringa highly volatileperiod These findings are in sharp contrast with the
previous studies which showathstock and the CDS markets generally lead bond markets
(Blanco et al., 2009; Zhu, 2006; Norden et al., 2(agteet al.,2009) | alsocover a more
recent perio@dndhavevery differentresultscompared to the literature &@Ms. Lastly,| show
that pice discovery and causality results might change across different time persidslar
finding toForteet al.(2009)

3 - Data Description

A brief report on the performance of emerging financial markets during the period examined
can be found in Tabl1.During the highly volatile period (9/26/2008 to 4/7/2009), the flight to
safe currencies (Kohler, 201BlcCauley, 2009is accompaniedavith a sharp drop ithelocal
stock markets. However, over the entire period (4/2/2007 to 8/27/206@J)epreciabns look
lessworrisome and the stock and the bond markathievenotable recoverieexcept Mexico

and the US market.



Descriptive statisticef the complete daszt(daily observationsan be found ifable2,
and Figures 1 td providetime-series gaphs for each variahl®etailed information about each
financial market and specific country is as follows.

3.1.Bond Markets

5 Year government (generic) bond yield information is acquired from Bloomberg as of
January 15, 201:he generic yield is callated if there are at least 5 data contributors and by
truncating the extreme values, and finally averaging the remaining ddétisf the yield
information is in local currency denominatidtiowever, here areexceptions for the bond data
of Turkey and China(see Table 2)The benchmark rate used to calculate the bond spreads is the
5 year US Government generic bond yield (JSturtherinformation abouthebondspreadg is
in Tablel.

3.2.CDS Markets

5 Year CDS premiums (quarterly, USD denomidai@e acquired from Bloomberg as of
January 15, 2016'These premiums arfer senior claimsind thg assume a recovery rate of
25%:"°

3.3.Stock Markets

Stock Market information isauired from Bloomberg (in USD). The indices used in the
analysis are Brazil Bovespa Index (IBO\WQhina Shangai Stock Exchange Composite Index

(SHCOMP) Indonesa Jakarta Composite Index (JCI), Mexico Bolsa Index (MEXBOL), and

10 www.fimmda.org
" Doc Clause: CR Cum (Withjestructuring, or Old Restructuring.
12 gpecific Bloomberg tickers are as follows: BRAZIL CDS USD SR 5Y Corp2 - CHINA GOVERNMENT

CDS, 3-INDON CDS USD SR 5Y Corp} - MEX CDS USD SR 5Y Corpb - TURKEY CDS USD SR 5Y Corp



Turkey Istanbul Stock Exchange (ISE)ODetailed informatiorabout stock markeis in
Appendix A

3.4.FX Markets

The valuation is in terms of the number of U.S. dollars per local currencgnohihe data is
acquired from Bloombery’

To measure the currency mar keessedperiodgaityt i on t o
values ofthe VIX index (new methodologyareacquired from Chicago Board Options Exchange
(CBOE).*A common time framef 4/2/2007 tB/27/2009providesa comparalyl largenumber
of observations across a number of countries, and it also indhielpeaks of marketear
(Figure 5)

4 - Time-SeriesAnalysis

This sectiorconstitutes the majority of tHendings In Table2, the averagéCB spread
(7.8%) exceed the average CDS spread (Q¥o¥tantiallyalsofor eachof the countries in the
samplé.**Although comparig a foreign currency denominated bondJoP Mor gandés EMBI G
(US Doll ar denominated government bonds) spr es
to appl eso compar i s ocannoffintbhajparity relationshp betiveerethebei t e r at
two marlkets eitherIn addition, we includstock and currency markets in our analysis. Due to
potential scaling issues, wse the log transformation fatl the variables used in our analysis

(Forte et al., 2009).

13 Specific Bloomberg ticks are as followsl - Real: BRLUSD Curncy2 - Yuan: CNYUSD Curncy, 3 Rupiah:
IDRUSD Curncy 4 - Peso: MXNUSD Curncgys - Lira: TRYUSD Curncy
% http://www.cboe.com/micro/vix/historical.aspx

15 The resultslo not change even iéne use$ year US Swap Rates as the fisde benchmark.



My empiricalanalysisborrows from the literatw on therelationship betwee@DS, bond
and stockmarkets. In general, a straightforward thetep procedure is used (Enders, 2004;

Blanco et al., 2005-orte et al., 2009 The first step checks the stationarity via Augmented
Dickey-Fuller (ADF) tess. If the variables in question are rstationary then we can move on.
The second step performs Johansen Cointegration tests to examine whether therensra long
equilibrium relationship between the two markétshe markets are cointegrateaen avector
Error Correction Model (VECM) is appropriate to check for the price discovery mechanism as
the third and final step. If the variables in question are not cointegrated, VECM is not a valid
approach; instead one can perform Granger Causality testgthsiirst differencesOur
econometric analysis is very similar to the analysis done by Forte et al. (2009), in which the
authors look at the pairwise cointegration relations, and succeeding VECM aflysis.

Table 3shows that dring a highly distressetime interva] LCB markets are the dominant
markets across all emerging markets, and in 3 out of 5 markets FX markets have a very dominant
role in the price discovery process. These findings are in sharp contrast with the corporate studies
pointing towardghe leading role of the stock and CDS markets. With a very few exceptions,

CDS markets follow the other markets in almost all cases, which is also very surprising

Panels Athrough E of Table 4 elaborata the details of the timgeries analysis for eac
countryand for two time periods (full vs. distresset@ihe first section of the panels performs
pairwise cointegration tests and reports the trace statistics. For the cases in which the null

hypothesis (zero cointegrating rank) is rejected, the maaketsaid to be cointegrated. The

1% The authors also use a general approach considering the three series (stock implied spread, bond spread, CDS
spread) simultaneously, and use different model specifications. For the sake of brevity feseumnbn the

pairwise relations.
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second section reports the VECM results for the cointegrated markets. The adjustment
p ar a meandses and tleir significance levels-étatistics) are reported in this section.

Tointerpretthe VECM results, we als@port the Gonzal&rangen(GG) andHasbrouck
Measures (Blanco et al., 2008) GG measure that is more than 0.5 implies a leading role for the
first market in the VECM specification, and a value less than 0.5 implies a leading role for the
second oneTheHasbrouck measure provides lower and upper bounds for the contribution of the
first market to the price discovery process. However, the lower and upper bounds found in our
analysis fluctuate across a wide range, therefore it is not eaggpret theresults using this
measureFinally, the third section examines the Granger Causality relations among the markets
that are not cointegrated via a Vector Auto Regressive (VAR) model. In this analysis, the first
differences of the log of the variables are ugdte null hypothesis is that the second market
doesnot Granger cause the first market. Therefore rejection of the null hypothesisthat the
second market Granger causes the first market

For the case of Brazil for instan@®anel A) there is only oe pair in which we can observe
a cointegration relation for the full period (Stock and FX). However, when we restrict the
analysis to the distressed periduk picture changes dramatically, and all the pairs are found to
be cointegrated. We have similalvservations for the remaining four countries. These findings
support the hypothesis of increased market efficiency during distressed periods.

The second sectianf Panel Areports the VECM results. Even though we only have to
perform one pairwise analysfor the full period, there are six pairs to be examined for the
distressed period. Accordingly, we can talk about the ledlded¥X market ovethe sock
market for the full period, and the lead of the bond market over all the other three markets in the

distressed period. We can also talk about the lead of FX market over CB3®endharkets,
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and the lead adtock market over CDS market for the distressed period. The findings are similar,
but not exactly the same for the remaining 4 countfes.instance, CDS markets lead stock and
FX markets in Indonesia over the full period. However, the maindakaey fromthis section is
that the role of LCB and FX markedppearsnore significant during the distressed periaith
the former dominatingnore and he CDS markets follow the othersthis period

The third section performs VARGranger Causality analysis for the markets that are not
cointegrated. Since, wed not observeointegratioramong 5 pairg the full period(for
Brazil), we only report th results associated with these markets. The only significant
observation is the lead of the bond market over FX mdokéirazil. Similar analysis is done for
the remainingountriesandthe findings can best be described as mixed. We have some
significance of the FX marks in Mexico and Turkey, anthe Stock Market in Indonesia.

Overall,the empiricalanalysisdemonstratethe significant roleplayed bytherapidly
growingLCB marketdn the price discoveryprocessalong with the FX market3 he resons
behind theséindings might be related t&ize, liquidity, and trading volume of the LCB and FX
markets In addition there might&lsobe other microeconomic or behavioral factors that are not
easily observed.

Peiris (2010) notes that the LCB rkats are approximately 6 times larger than the foreign
currencybondmarkets (end of 2008) across EMs. Considetinggfact thathe average size of
FCB is onaverage 9.2 times the CDS markets for the five emerging markets in our analysis, a
quick and diry computation wouldell us thatheLCB markets are around 55.2 times as large as

the CDS markets for theountries in our analysf€ In addition stock markets and the FX

"Bloomberg Markets, May 2010.
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markets are found to be as large(afen exceed) LCB market8So the size of thmarkets
mighthave an effect on the results, especially f

However, size itself mighgolely notexplain the leading role of LCB markets. The volume
of tradingactivity or liquidity (bid-ask spreadsf these markets might provide further
explanationsBurger et al. (2008) and Peiris (2010) emphasize a rapid growth in LCB markets
and reduced levels of foreign currency debt in emerging matdket$o a more creditor friendly
legal environment and policieEhese positive developments might have led to higher LCB
trading activity.

There are a few studies concentrating on the role of FX marketsitkedgscovery process
(Franciset al., 2006; Zhang, 2010). However, these studies do not provide any economic
explanations as to why the currency markets would be more active compared to other markets.
Campbell et al .(2010) on the other hand, suggests hard currencies (US Dollar, Euro, Swiss
Franc) as an important tool of hedging for the global equity investbeselore, the volume of
currency trading might be high due to its role in investments andnasiagement, especially
during volatile periods.

Although the underlying economar behaviorateasonsre not easily quantifiable, my
analysis showthat thenew informationis first reflected inthe LCB and FX marketaind it
generallyflows into the stock and CDS marketsth a delay The lead of the LCB markets might
be the result of asymmetric information, and more importantly better and more timely
information possessed by major banks and institutional investors whoahavge staken bond
markes. Andersen et al. (2007) also note that tba@Himereaction of bond markete major

U.S. economic neware stronger compared to stock and FX markets atimestree major

Bl oomberg, Burger et al. (2006), and Authords Calcul
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economiestheUS, the UK, and GermanyTheir resultarealsovery much in line with the
findings of this study.
5 - Conclusion
In this paper, | questioned the role playediiyLCB and FX markets in the price discovery
process for emengg financial markets overrmecentperiod of financiadownturn The analysis
in this paper is very unigue because it involakshefour major markets that are exposed to
sovereign risk, and it is performegrosdive majordeveloping economied\ simlar analysis
does not exist in the literature, and the findings are very different and more meaningful compared
to previous studies. The major contribution of this study is to uncover the dominant role of LCB
and FX markets in the price discovery procespecially during a highly turbulent perjod
beginningapproximately ten days after the bankruptcy of Lehman Brothers (9/15/2008) and
lasting for the next 102 business days where the market fear (VIX) exceeds a certain level (40).
This study leaves sewrdirections open for further researélrst, the frequency of trading
has increased tremendously during the last decade. Thanks to the advances in
telecommunications technology. Therefore, a daily frequency might not be enough to capture the
signals infinancial markets. Intraday data, mindig-minute, or even secoHay-second
observations might reveal different markaeractiongdChenet al, 201Q Andersen et al., 2007
Second, similar to Bekaegt al.(2002), structural breaks can be identifiachimore systematic
manner for the individual cases and noticeable eyantstimeseries analysis can be performed
accordingly Third, currency derivative markets can also brgame additional insigh{€arr et
al.,, 2007) Fourth balance sheet informan of the emerging markets can be used to construct

implied spreads via structural models, and these spreads can be compared with the actual spreads

14



(Forte et al., 2009) astly,the impact of changes oredit ratings and global factors can be

incorporaed into the studyor the dataset can be expanded in various directions.
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Figure 1
CDS Markets
This figure illustrates 5 year sovereign CDS spreads (quarterly, USD denominated) for the major

emerging markets over the peatid/2/2007 to 8/2/2009. These premiums are for senior claims

and they assume a recovery rate of 25%. Source: Bloomberg.
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Figure 2
Bond Markets
This figure illustrates generic 5 year government bond yields (local currency) for e ma
emerging markets and the W@S8er the period 4/2/2007 to 8/2/2009. Source: Bloomberg.
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Figure 3
Stock Markets
This figure illustrates returns on national stock market indices (in USD) for the major emerging
markets over thperiod 4/2/2007 to 8/2/2009.1E indices used in the analysis are Brazil
Bovespa Index (IBOV), China Shangai Stock Exchange Composite Index (SHCDIEi)esia
Jakarta Composite Index (JCI), Turkey Istanbul Stock Exchange (ISE100), Mexico Bolsa Index
(MEXBOL), and United States S&P 508ource: Bloomberg.
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Figure 4
Foreign Exchange Markets
This figure illustrates performance lotcal currencies (against USE)r the major emerging
markets over the period 4/2/2D to 8/2/2009Source: Bloombrg.
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