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• To investigate the yield spread between the sovereign bonds issued in 
international markets by major Asia-Pacific issuers (China, Korea, Malaysia, 
Philippines and Thailand) and various benchmark US Treasury bonds (2, 5, 
10 and 30 year maturities) 

• Extends earlier BFH (2002-AsER)study which was limited to Thailand only 
determine the equilibrium dynamics, and extent that various factors, 
including interest rate and asset factors, affect changes in credit spreads. 

• Understanding these issue is critical for portfolio managers as well as central 
bank issuers.

Objectives and Outline:

• Equalibruim relationship holds only between pairs of bonds of 
equivalent credit status-not consistent with expectations theory.

• GARCH specification suggests credit spreads of the sovereign 
bonds are negatively related to interest rates on US benchmark 
bonds and positively related to a upward sloping yield curve.

• The asset and exchange rate variables were only significant for
spreads on Philippine bonds where it was negatively related to 
changes in the local stock market index, and positively to changes in 
the exchange rate.

Summary of Results
Motivation for the Study – the Changing 

Role of Emerging Bond Market
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From Table 1: Asia-Pacific domestic debt securities markets have expanded in 
recent years but they are still generally small in terms of GDP and with 
comparable developed countries:

Motivation for the study- note the role of international bond markets
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Table 2 highlights the economic importance of international bond and money 
markets are an important alternate source of funding apart from international 
bank based lending

Motivation: New theoretical developments in the valuation of risky 
debt provide a basis for estimating and understanding credit 
spread behaviour – very relevant for risky, emerging market 
issuers
Recent theoretical developments on the valuation of risky debt 
proposed by Longstaff and Schwartz (1995), Das and Tufano
(1996) and Duffie and Singleton (1999), predict a negative 
correlation between changes in default-free interest rates, the 
return on risky assets and changes in credit spreads. 

Collin-Dufresne, Goldstein and Martin (2001) expand the range 
of independent variables to include variables for general 
macroeconomic uncertainty
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Detailed features of a bond chain are displayed in a series of 
panels in the Bond Analysis Model

What is a credit spread- start with information about the bond 
available in secondary markets- Reuters Fixed Income 3000

A credit spread is the yield difference between the individual 
bond and an underlying benchmark which is formed from a 
spline (usually cubic) function.

Credit spread is the yield difference 
between the risky bond and the benchmark

Benchmark bonds and aggregated bond by credit ratings are usually 
interpolated to produce smooth curves- but there are many issues associated 
with this approach and of course one must also consider liquidity.  

For example, a cubic spline interpolates the 7 year bond rate at 3.87103% compared with 
3.92% with a linear spline

We consider the following set of bonds-we are limited in choice by 
price availability in the secondary market.

3.7723.994115.46BBB-4/15/20074/10/19977.75THU07THAILAND, KINGDOM OF

4.1977.681105.3BB+4/15/20084/2/19988.875PHG08PHILIPPINES, REPUBLIC OF

7.8349.96599.25BB+1/15/20191/6/19999.875PHG19PHILIPPINES, REPUBLIC OF
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1.3192.472105.43BBB+2/17/20042/2/19946.5CHU04CHINA, PEOPLE’S REPUBLIC OF

3.2663.327115.52BBB7/5/20067/1/19967.75CHU06CHINA, PEOPLE’S REPUBLIC OF

5.0173.928118.41BBB12/15/200812/9/19987.3CHG08CHINA, PEOPLE’S REPUBLIC OF

Modified 
DurationYTMPriceRatingMaturityIssuedCouponCodeIssuer

Table 3
Information on the sovereign bonds of Asian issuers as at the 28th November 2002

Note: YTM is the ISMA yield to maturity of the bond. The designation “G” or “U” in the bond code refer to 
whether the bond was a global bond (G), or a Yankee bond (U)
Source: Reuters Fixed Income Database

Data: Basic statistics of levels and first differences (returns)

Asian International Bonds
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Table 4 provides the descriptive statistics of the Asian stock indexes, US Treasury benchmark bonds and Asian 
International bonds, The PSE was the most volatile index, long dated bonds were less volatile than short dated 
and there were significant differences between the risk properties of the various Asian bonds.

Table 5 shows that the highest correlations in the changes in yields on Asian international bonds and US Treasury 
benchmark bonds were between bonds of similar maturity.

Generally the correlations BETWEEN the changes in Asian bond yields was low and in many cases insignificant

Data: Correlations of first differences (returns) between bonds
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Data: Correlations- bonds to stock indices (mostly positive)
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Table 6 also shows that the correlations between changes in yields of Asian international bonds and various Asian stock 
market indices were as low.

The lack of correlation is also consistent with segmentation-rather than integration- of the regions’ stock markets.

The stock market index is generally considered to be a good indication of potential default risk.

Figure 1: Plot of the yield of three international bonds issues by China, Korea and 
the Philippines 30 December 1999 to 28 November 2002 – note that while the trend 
was down that the bonds did not necessarily move up and down together

CHG08        KOG08          PHG08

Figure 3: Plot of the spread between the Philippines and China Global 2008
maturity bond-note the time varying nature of the spread
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Table 7 shows that the bivariate cointegration between pairs of bonds comprising Asian international bonds and US 
Treasury benchmark bonds

Interestingly cointegrations between bonds of the same issuer were significant.

The short term US bond was consistently the most highly cointegrated with the Asian bonds, while the long bond was 
not at all.

Notes: Johansen Cointegration Test at 4 lags, Critical levels *5% (25.32), 1% (30.45)

Note that standard unit root test results in all series are 
consistent with levels being I(1) processes so that 
changes (first differences) were stationary with all tests 
supporting the unit root hypothesis at the 5% level of 
significance for all the data series.

Data: Unit Root Tests- as expected

Model: We estimate the following model- extension of recent papers

The GARCH (3,3) model including the ARMA (3,3) terms, has the form:

(4) ∆St = a + b∆Yt + c∆(Y30-Y2)t + d(∆Y)2
t + e∆It +f∆et + g1∆St-1 + g2∆St-2

+ g3∆St-3 +h1εt-1 +h2εt-2 +h3εt-3 +εt

σ2 = α + β1 ε2
t-1 + β2 ε2

t-2 + β3 ε2
t-3 +γ1σ2

t-1 +γ2σ2
t-2 +γ3σ2

t-3

Where ∆St = the change in the credit spread (for the various Asian bond issues as 

described in Table 3) at time t, ∆Yt is the change in the risk free interest rate (identical 

in maturity to the riskless bond used to calculate the spread), ∆(Y10-Y2)t is the change in 

the slope of the yield curve, (∆Y)2
t, is the change in the squared spot rate (rates with 

same maturity as the riskless bond), ∆It is the change in the logarithm of the stock 

market index, and ∆et, is the change in the spot exchange rate. The autoregressive terms 

∆St-n, for n = 1, 2, 3 represent the lagged dependant variable, while the moving average 
terms εt-n, for n = 1, 2, 3 represent the lagged residual.
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The first two coefficients (b and c) in this regression, and the 
coefficient f are expected to be negative  (i.e. b, c, f < 0). The 
explanation that c < 0 is non-controversial and an intuitive 
explanation lies with the solvency ratio (from the Longstaff and 
Schwartz model). Thus when a firm’s value increases the 
probability of default falls.

The negative value for ∆Y (or ∆Y10
2) which accommodates potential 

non-linear effects due to bond convexity, is due to the increase in 
the drift of the risk-neutral process for V. As interest rates increase, 
the risk-neutral probability of default is reduced. 

Model: Expected signs
The coefficient d, which represents the slope of yield curve, is expected to be 
negative (d < 0) due to the effect on the recovery rate of changes in economic 
activity-as the economy moves into recession, as evidenced by a decline in the 
steepness of the yield curve, credit spreads should increase. 

The coefficient e, which represents stock market volatility, is expected to be 
positive (e > 0) increased volatility will lead to an increase in the probability of 
default of the firm. 

The coefficient g focuses on the level of macroeconomic uncertainty induced 
by the exchange rate, proxied by the respective USD exchange rate. This is 
expected to be positive (g > 0), since an increase in uncertainty will also lead to 
an increase in the potential default of the firm.

Model: Expected signs

Results: presented in Table 8- 3 groups of variables in the Table

Table 8 – Sample from Panel A shows the regressions of changes in credit spreads of 
Asian international issues on US Treasury (Benchmark) bonds of various maturities.

Table comprises – mean equation, ARMA (3,3) specification and the variance equation 
(3,3) specification.

Note the importance of the ARMA/GARCH specification given the presence of significant 
autocorrelation in the residuals and the residuals squared
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0.000
0.009

0.473
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0.000

-0.267
0.002

0.700
0.000

0.395
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Variance equation GARCH(3,3) termsARMA(3,3) termsMean Equation

Results: intercept and interest rate factor

(ίίί) Regression Results: Changes in Credit Spreads
The intercept term (a) was statistically significant in most of the 
regressions, However, with a value of less than 0.01 it was not 
economically significant and so would not have a significant effect on the 
spread return. A significant alpha implies  a risk premium in addition to 
that proposed by theory.

With the exception of 3 of the 36 regressions of credit spreads, the interest 
rate factor (∆Yt) was statistically and economically significant.

Results: other interest rate variables 

The variable to accommodate the change in the shape of the yield curve 
yield curve (∆(Y30-Y2)t) was statistically significant in 22 of the 36 cases. 
The sign was positive in all cases and the economic value of the
coefficient was as much as 30% of the size of the interest rate variable. 
The positive sign suggests that a steepening of the yield curve-due to 
expectations that the rate of future inflation will rise-result in a rise in the 
credit spread.

The adjustment to accommodate possible convexity in the yield curve 
((∆Y)2

t) was statistically significant in 16 cases. However the actual 
coefficient was small and generally not economically significant.

Results: asset and exchange rate factor

Interestingly, the asset factor was significant in 19 of the 36 cases but it was 
negative in 8 cases and positive in the remaining 11. A positive relationship 
suggests that a rise in the stock market results in an increase in the spread and may 
be due to rebalancing of bonds and stocks held by international portfolio managers.

The exception to this story appears to be the Philippines. In 8 out of the possible 12 
regressions involving Philippines bonds, the stock index variable was negative and 
also economically significant at least at the 95% level.

The exchange rate variable was not significant with the exception of Philippines 
bonds where for 6 out of 12 possible regressions the value positive and of and 
economic variable consistent with the stock index variable. This suggest that a rise 
in the exchange rate (a depreciation of the peso) was also associated with an 
increase in the credit spread.
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Results: ARMA and GARCH terms

The complexity of the dynamic of the change in spreads is evident from 
the fact that 26 of the regressions required an ARMA adjustment. These 
adjustments suggest that markets trading these securities are not 
efficient in the weak-from sense- a result consistent with other studies 
including Manzoni (2002) and Batten and Hogan (2003).

The statistical significance of the variance equation is specified by the 
three terms (alpha, beta and gamma in table 8) The constant, α, 
represents the long term average, the coefficient β of the ARCH term, 
represents the significance of volatility observed in the previous period, 
and the coefficient γ  of the GARCH term represent the forecast variance 
from the last period.

Results: ARMA and GARCH terms

One of the  ARCH and GARCH terms is significant in all the regressions 
in the sample. The first coefficient, α, though significant has a near zero 
value in most cases. The size of the β and γ coefficients  where not of a 
similar order suggesting that past and forecast volatility have a dissimilar 
effect on predicting variance.

The adjusted R2 had a range from 0.117 to 0.731, which on average is 
consistent with those reported by other authors investigating international 
bonds (e.g. Batten and Hogan, 2003)

END
A full paper can be downloaded freely at

www.Pongsak.Hoontrakul.com. 
Please, send me comments or advises  to  

Pongsak@Hoontrakul.com.


