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Abstract 
We investigate the extent of financial integration in both short and long term 
government debt markets of five South Asian economies from January 2004 
to May 2016. We employ copula functions and find weak dependencies in 
their short and long term debt markets. We supplement our analysis using 
Diebold and Yilmaz spillover index and find low level of return spillover 
across both short and long term debt markets, thereby reconfirming low level 
of financial integration in the debt markets of the region. Linkages between 
short and long term debt markets are also weak suggesting underdeveloped 
nature of these markets. 
 

Keywords 
Short Term Debt Market Integration, Long Term Debt Market Integration, 
South Asia, Time Varying Copula, Diebold and Yilmaz 

 

1. Introduction 

Ever since the Asian Financial Crisis struck the Asian economies in 1997, there 
has been a growing consensus on the need for a well-developed debt market as a 
critical segment of an economy’s financial system. Domestic debt market is im-
portant for capital allocation and risk management, and provides avenues for fi-
nancing long term investment. One of the reasons why financial system of the 
Asian economies suffered major setback during the crisis was due to its excessive 
reliance on the banking sector without institutional safeguards at place. Exis-
tence of a robust and well-developed debt market would have insulated these 
economies from exposure to maturity mismatches that typically ensued from 
short term debt being raised for long term investment purposes, and thus would 
have mitigated the impact of financial turmoil. Having realised the weaknesses 
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of a bank-centred financial system, East Asian economies began efforts in the 
aftermath of crisis to develop efficient and liquid debt market that manifested 
into the Asian Bond Market Initiative (ABMI)1 to foster high degree of devel-
opment and integration of the bond markets of the region. While the East Asian 
economies had detrimental impact on their financial systems from the fallout of 
crisis, South Asian economies2 remained resilient to it perhaps due to their iso-
lated and underdeveloped financial markets. Nevertheless, with the changing 
global economic landscape, South Asian countries have altered their economic 
policy paradigm since early 1990s towards more liberalized economic and finan-
cial systems that were earlier shackled with protectionist trade policies and strict 
capital controls. Therefore, in the midst of increased globalization, the repercus-
sions of any adverse global shock on these economies that may arise in future 
will not be escapable especially if they do not focus on broadening and deepen-
ing their financial structures. South Asian economies, however, happen to ne-
glect lessons from the previous episode of Asian crisis. With the gradual reforms 
in financial markets, these countries have largely become bank-centric and eq-
uity-oriented, but development of deep and broad debt market has not been 
emphasized yet. This is reflected in the size of South Asian banking system 
(measured as amount of deposits) being equivalent on an average to 57% of 
GDP and stock market capitalization 60.3% of GDP, while the public debt out-
standing is only worth 27% of GDP [1]. 

In the South Asian region, only India has deep and liquid debt market. Debt 
markets in rest of the South Asian countries are at nascent stages and the pro-
gress in their development is lagging behind. This is reflected in the level of short 
and long term debt inflows into the SAARC region amounting to USD 23 billion 
and 77 billion respectively in 2015, which are low as compared its ASEAN coun-
terpart with inflows amounting to USD 36bn for short-term debt and USD 
252bn for long-term debt3. Much of the short and long term debt inflows into 
South Asia are concentrated in India. Figure 1 clearly depicts that debt flows 
into India have risen overwhelmingly in the last decade, while other South Asian 
countries have attracted a meagre amount of short and long term debt inflows. 
The development of the debt market in these countries is hindered due to several 
factors like absence of price mechanisms in the allocation of funds, small institu-
tional investors’ base, lack of necessary infrastructures like clearing and settle-
ment system and complex legal and regulatory framework. 

Development and integration of debt markets are not just important for fi-
nancial stability of the region, but also have several implications for both inves-
tors and policymakers. It helps in understanding the conduct of monetary policy,  

 

 

1Asian Bond Market Initiative (ABMI) is an initiative of Association of South East Asian Nations 
Plus Three (ASEAN + 3) that includes 10 members of ASEAN plus the People’s Republic of China, 
Japan and South Korea. This initiative was put in place in 2003. 
2South Asian economies are the eight countries of South Asian region: Afghanistan, Bangladesh, 
Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka. 
3Source: IMF CPIS, Authors’ Calculations. 
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Figure 1. Short and long term debt inflows into South Asian countries from the World. 
Notes: 1) All figures are end of the period and in USD millions; 2) BANG, IND, NEP, 
PAK and SRI denote Bangladesh, India, Nepal, Pakistan and Sri Lanka, respectively. 
Source: IMF CPIS, Authors’ Calculations. 
 
strategizing portfolio diversification, modelling and forecasting interest rates 
and estimating cost of financing fiscal deficit [2]. Thus, a closer inspection on 
the debt markets of the region and their inter linkages is warranted. We primar-
ily focus on South Asian region for several important reasons. According to 
World Bank [3], it is one of the fastest growing regions in the world with its 
growth estimated at 7 percent in 2015 which is more than twice the global eco-
nomic growth4, and is projected to increase to 7.6 percent in 2017. The region, 
therefore, provides attractive investment propositions with huge diversification 
potential to the international investors. Further, the region has the world’s larg-
est working age population, a quarter of the world’s middle-class consumers, the 
largest number of poor and undernourished in the world, and several fragile 
states of global geopolitical importance [4], signifying immense opportunities 
that can act as a recourse to harness its enormous potential. Globally, the region 
is gaining significance as indicated by the list of its observer countries5 that are 
engaged in collaborative ventures of South Asian Association for Regional Co-
operation (SAARC)6. Given that South Asian region is becoming increasingly 
connected to the global financial system, it needs to emphasize development and 
integration of its debt markets to reduce financial fragility arising from an ex-
ternal shock and subsequent recession that may hamper its strong growth pros-
pects. 

We use both short and long term debt returns to examine the level of integra-
tion in South Asian economies. This is so because the degree of integration 
across countries at the extreme ends of debt maturity spectrum is expected to 
differ as the underlying factors that govern short and long end are distinct [5] 
[6]. It is envisaged that synchronization of monetary policies and business cycles 
across countries would lead to integration of the short term debt markets, while 

 

 

4Global economic growth is estimated at 3.1 percent in 2015 and is projected at 3.6 percent in 2017 
(World Economic Outlook, IMF). 
5SAARC has nine observers: Australia, China, European Union, Iran, Japan, Republic of Korea, 
Mauritius, Myanmar and the United States. 
6Formed in 1985, SAARC is a regional economic block of all eight South Asian countries: Afghani-
stan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka. 
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being less relevant to long term debt market integration. This is due to the fact 
that short term debt yields change in response to the policy of monetary author-
ity; on the other hand long term debt yields are driven by investors’ preferences, 
saving and investment climate, risk appetite, and expectations. Given this, it is 
worthwhile to investigate the level of integration across the short term as well as 
long term debt markets of South Asian countries. We further examine the degree 
of integration between short and long end of the yield curve within the econo-
mies as it has important implications for understanding the term structure of 
interest rates. For instance, high integration between the short and long term 
debt markets would presumably be because of common factors driving debt re-
turns at the two ends of maturity spectrum, whereas, lack of integration would 
suggest market segmentation based on maturity. 

Thus, the present study seeks to fulfil following objectives: 1) it assesses the 
level of short term debt market integration amongst five South Asian countries 
(Bangladesh, India, Nepal Pakistan and Sri Lanka), 2) evaluates the degree of in-
tegration amongst the long term government debt markets of the sample coun-
tries, 3) examines the level of association amongst the short and long term debt 
markets within each sample country. We employ copula models to empirically 
assess dynamic interdependencies of short and long term debt markets across 
and within these economies from January 2004 to May 2016. We further sup-
plement our analysis with Diebold and Yilmaz [7] spillover index methodology 
to disentangle the level and direction of interconnectedness of the short/long 
term debt markets across these countries. Our analysis is focused on five South 
Asian economies (Bangladesh, India, Nepal Pakistan and Sri Lanka) of the 
SAARC region because of the paucity of data for rest of the South Asian coun-
tries. We make substantial contributions to the financial integration literature by 
studying the South Asian debt markets that have not been previously studied 
and provide policy suggestions for strengthening the level of debt market inte-
gration amongst them.  

The remainder of the paper is structured as follows: Section 2 presents the 
data, and Section 3 lays out the methodology. Section 4 presents the empirical 
results and Section 5 contains summary and policy suggestions. 

2. Review of Literature 

While European debt markets have garnered ample academic attention [2] [6] 
[8]-[18], only a few studies have examined the extent of debt market integration 
in the Asian region probably because most of the debt markets of the region are 
still at nascent stage. Vo [19] assesses the degree of financial integration in Asian 
bond markets and reports low degree of interdependencies among them. Rug-
hoo and You [20] examine bond market integration in Southeast Asia and find 
them to be globally as well as regionally integrated. Sowmya, Prasanna and 
Bhaduri [21] investigate linkages in the sovereign bond yields across different 
maturity spectrum among the Asian countries and find high spillover across the 

https://doi.org/10.4236/tel.2018.811157


S. Sehgal et al. 
 

 

DOI: 10.4236/tel.2018.811157 2420 Theoretical Economics Letters  
 

countries. Surprisingly, debt market integration of South Asian region has been 
overlooked by the researchers in the whole gamut of financial integration litera-
ture. Hence, in this paper we examine the extent of debt market integration spe-
cifically focusing on the South Asian economies, research on which is virtually 
untouched.  

Early contributions to the literature on debt market integration have em-
ployed Vector Error Correction Models (VECM) and causality tests to investi-
gate the long and short run linkages among the government bond returns [9] 
[19] [22]. A range of studies have also examined the degree of integration 
among the bond markets using government bond risk premiums by applying 
International Capital Asset Pricing Model (CAPM) based on the work of 
Bekaert anf Harvey [23]. For example, see [2] [10] [12] [18] [24]. Several other 
techniques like variance decomposition analysis [25], generalized impulse re-
sponse analysis [15], Phillips and Sul convergence [20] have been used to inves-
tigate the degree of financial integration among the bond markets. Econometric 
techniques have evolved overtime into more advanced time-series approaches to 
analyse the time-varying conditional correlations. Recent studies have used mul-
tivariate GARCH models [26] [27] [28] or realised correlations approach [14] to 
analyse time-varying conditional co-movements of the bond markets. Cop-
ula-based models have emerged lately to examine non-linear structural depend-
encies among the markets [29] [30]. These models capture dependency struc-
tures by modelling multivariate distributions and address non-normality and 
non-elliptical distributions. Such models are thus suitable to assess time-varying 
conditional correlations of financial asset returns that exhibit complexities in 
terms of asymmetry or/and fat tails. Literature has also applied these models to 
study the structural dependencies among the government bond markets [5]7 
[6]8.  

3. Methodology and Data  
3.1. Copulas 

Pearson’s correlation is the traditional approach to examine dependence be-
tween the random variables. However, dependence between financial assets 
cannot be captured by a linear measure of association which is based upon the 
assumption of multivariate normality [31] [32] [33]. Copula functions model 
dependence beyond linear correlation and provide a high degree of flexibility in 
specifying a multivariate distribution [29] [34]. Based upon the Sklar Theorem 
[35], they decompose multivariate distributions into their univariate marginal 
functions and are able to capture asymmetry and tail dependence that financial 
assets often exhibit. Further, copula functions not only estimate the degree of 

 

 

7Kumar and Okimoto [5] employ smooth transition copula-GARCH model to investigate correla-
tion dynamics among the G7 bond markets and find marked increase in the government bond mar-
ket integration of these economies over the years. 
8Yang and Hamori [6] examine structural dependence amongst the bond markets of Poland, the 
Czech Republic and Hungary with that of Germany and document decreased integration among 
them during the global financial crisis. 
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dependence but also the structure of dependence and hence provide valuable in-
sights about the extent of diversification benefits [36]. While the dependence 
structure in a multivariate GARCH framework (DCC GARCH, ADCC GARCH, 
etc.) relies on marginal distribution, copula separates the dependence structure 
from the choice of margins thereby making this approach more robust and fa-
vourable [37]. Time-varying conditional copula functions, pioneered by Patton 
[29], help in capturing the dependence structure overtime. Conditional copula 
function ( )country , country , 1, |t i t j t tC U U φ −  can be written using the two time varying 

cumulative distributive functions. Extending Sklar’s theorem, bivariate condi-
tional cumulative distributive function of random variable country ,i tR  and country ,j tR  
is:   

( ) ( )country , country , 1 country , country , 1, | , |i t j t t t i t j t tF R R C U Uφ φ− −=  

where, country ,i tR  and country ,j tR  are the random variables that denote country i’s 
debt returns and country j’s debt returns respectively at period t, with marginal 
conditional cumulative distribution function ( )country , country , country , 1|i t i t i t tU G R φ −=  

and ( )country , country , country , 1|j t j t j t tU G R φ −= , 1tφ −  denotes past information.  

The dependence structure among the debt returns of South Asian countries is 
examined undertaking four steps: First, we apply AR (1)-EGARC (1, 1) model to 
compute the marginal distribution of the return series and obtain their standar-
dized residuals. Second, we transform standardized residuals into uniform dis-
tribution that are i.i.d (independently and identically distributed) and model the 
dependence structure using Elliptical and Archimedean family of copulas. In the 
third step, we determine the parameter of copula functions by employing Infe-
rence Function for Margin (IFM) method. Finally, we evaluate the goodness of 
fit of the copula models.  

3.1.1. Marginal Specification 
We employ Autoregressive (AR) and Generalized Autoregressive Conditional 
Heteroscedasticity (GARCH) framework to model the marginal distribution of debt 
return series. EGARCH model [38] allows us to capture asymmetries in positive 
and negative shocks and puts no restriction on the GARCH parameters; hence 
we fit this model of conditional heteroskedasticity with conditional copula 
functions to capture the stylized characteristics of asset returns. We adopt AR (1) 
and EGARCH (1, 1) model in the interest of parsimony of parameters [39]. 

The mean equation used for country i’s returns is as follows: 

country , country , 1 usa, 1i t i t t tR R Rµ ε− −= + + +  

If εt = σtzt where zt is standard Gaussian, then EGARCH (1, 1): 

( ) ( ) ( )2 2
1 1 1 1ln lnt t t t tz E z zσ ω α β σ− − − − = + − + ϒ +   

Here, Rusa is the short/long term debt return of the USA and is used as a global 
factor. We incorporate lagged US debt returns as a proxy for global spillover 
effects in mean equation so as to capture the effect of global market volatility on 
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the domestic debt market. Financial asset return series generally tend to exhibit 
non-normal and heavy tail behavior [40]. Hence, to accommodate the heavy tail of 
residuals in GARCH framework, conditional Student-t distribution as suggested 
by Bollerslev [41] is used.   

3.1.2. Copula Models for Dependence 
We now proceed with the standardized residuals obtained from the marginal 
specification, which are converted to uniform distributions using probability 
integral transform. To model the dependence structure between debt returns, we 
consider Elliptical (Gaussian and Student-t) copulas that are symmetric in nature 
and Archimedean (Clayton and Gumbel) copulas that allow for asymmetry (in 
upper and lower tail dependence, respectively) and flexibility in modeling 
dependencies. Further, we estimate time-invariant and time variant copula models 
to examine both time invariant and time varying nature of dependencies among 
debt returns.  

Time Invariant Copula Models  
1) Gaussian Copula: Following [29], the dependence parameter of Gaussian 

process is 

( ) ( )
( )( )

( ) ( )( )

1 1 2 2
1 1 2 2

1 222

1 1

2, ;

;

1 exp d d
2 12π 1

,

u v
Ga

p

C u v x x x x x x
p

u v

φ φ ρ
ρ

φ

ρ

ρφφ

− −

−∞ −∞

− −

 − + −
 −− 

=


= ∫ ∫

 

where u and v are cumulative distribution functions of standardized residuals, 
subjected to a uniform distribution between 0 and 1, ρ is Pearson’s linear 
correlation, 1φ−  is the inverse cumulative distribution function of a standard 
normal distribution.  

2) T-Copula: The dependence parameter of t copula follows from [42]: 
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T is the student t distribution with degrees of freedom v and Pearson’s 
correlation ρ. In comparison to Gaussian copula, t copula captures the tail 
dependence. 

3) Gumbel Copula: The dependence parameter [43] which can capture the 
upper tail dependence: 

( ) ( ) ( )( )
1

, ; xp ln lneGa u vC u v θ θ θθ
 

= +  

− − −


   

where 1 θ≤ < +∞ ; upper limit in Gumbel copula is ∞. 

https://doi.org/10.4236/tel.2018.811157


S. Sehgal et al. 
 

 

DOI: 10.4236/tel.2018.811157 2423 Theoretical Economics Letters 
 

4) Clayton Copula: The dependence parameter [44] captures the lower tail 
dependence: 

( ) ( ) 1
1, ;CLC u v u v

θθ θθ
−− −+ −=  

where 0 θ≤ < +∞ ; 
Time Varying Copula Models  
Time varying copulas can be considered as dynamic generalization of a 

Pearson correlation or Kendall’s tau but it is difficult to find causal variables to 
explain such characteristics [29] [45]. In practice though, time varying copulas 
are operationalized to follow autoregressive moving average (ARIMA) (p, q) 
process.  

1) Time varying Gaussian Copula [46] uses a coefficient tρ  to study the 
dependence dynamics defined as: 

1
1

1 1

1 q
t N N Np N t jt t p j v

q
ρ ω αρ ρβ β φ− −

−
−=

 
= Λ ⋅ ⋅ ⋅ 

 
+ + + + ∑

  

where ( )xΛ  is a logistic transformation which is defined as  
( ) ( )( ) 1

e .1 1 ex xx
−− −= − −Λ  

2) Time varying T copula [47] uses the following to study the dependence 
process: 

3) ( ) ( )1 1
1 11

1 ; ;q
t T T Tp T t j t jjt t p T u DoF T v DoF

q
ρ ω β β αρ ρ − −

−− − −=
+ + + +

 
= Λ ⋅ ⋅ ⋅ ⋅ 

 
∑

  

where 1T −  is the inverse function of the student t-distribution with given 
degrees of freedom (DoF). 

4) Time varying Gumbel copula studies the dependence using tθ  corresponding 
to 1 1t tτ θ= −  defined as: 

1 1  1

1 q
t G G t G p t P G t j t jj u v

q
τ ω β τ β τ α− − − −=

 
+ + + + −= Λ ⋅ ⋅ 

 
⋅ ∑  

where ( ) ( ) 1
1 e .xx

−−= +Λ  
5) Time varying Clayton copula uses tθ  corresponding to ( )2t t tτ θ θ= +  

to find the dependence defined as: 

( )1 1 1 1 1t C C t Cp t P C t t Cq t q t qu v u vτ ω β τ β τ α α− − − − − −+ + + + −= Λ + + −⋅ ⋅ ⋅ ⋅   

3.1.3. Estimation of Copula Parameters 
Parameters are normally estimated in two steps, first for the marginal and 
second for the copula. The approach is similar to the Inference function for 
Margin (IFM) method. IFM method is superior to Exact Maximum Likelihood 
(EML) as the latter needs expensive computation more so for higher dimensions. 
In IFM method, parameters of the marginal distributions can be estimated 
before those of the copula functions whereas the EML method requires both to 
be estimated simultaneously.  

https://doi.org/10.4236/tel.2018.811157


S. Sehgal et al. 
 

 

DOI: 10.4236/tel.2018.811157 2424 Theoretical Economics Letters  
 

3.1.4. Goodness of Fit Tests 
Besides the log likelihood ratios, in order to check the quality of the overall fit of 
the family of copula models, goodness of fit test of [48] which is based on a 
comparison of the distance between the estimated and the empirical copula:  

( )nn nnC C Cθ= − .  

The test statistic is based on Cramer-Von Mises distances defined as:  

( ) ( )2 dn n nS C u C u= ∫  

Large values of the statistic nS  leads to rejection of the null hypothesis that 
the Copula C belongs to the class 0C . A multiplier approach is used to find the 
p-values associated with the test statistics [46]. The highest p-value indicates that 
the distance between the empirical and the estimated copulas is the smallest and 
that the copula in use provides the best fit [47]. 

3.2. Diebold and Yilmaz Methodology 

We employ spillover index proposed by Diebold and Yilmaz [7] to measure in-
terlinkages among the South Asian debt markets. This methodology allows us to 
decompose shocks from each country using generalized vector autoregressive 
(VAR) framework [48] [49]. The spillover index is constructed by aggregating 
the contribution of forecast error variance of variable i ( 1, ,i N=  ) to that of 
variable j ( 1, ,j N=  ), for all i ≠ j. N-variable VAR of order p can be written as: 

1
p

i t i titx x εφ −=
= +∑  

where tε  is the variance of the error terms which are independently and identi-

cally distributed. It can be also written in moving average form as 1 it i ti Ax ε∞
−=

= ∑  

where ji i jAA φ −= ∑  and 1, ,j p=  . The H step ahead forecast error variance 

decomposition ( )( )g
ij Hθ  is defined as follows: 
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where Σ  is the variance matrix for the error term of VAR, ijσ  is the standard 
deviation of the error term for the ith equation and ie  is the selection vector 
with one for the ith element and zero otherwise. Each forecast error variance 
decomposition is normalized by the row sum as: 

( ) ( )
( )1

g
ijg

ij N g
ijj

H
H

H

θ
θ

θ
=

=
∑

  

Total Connectedness is the summation of cross-variance shares, which are the 
fraction of the H step ahead error variances in forecasting xi due to shocks to xj. 
Directional Connectedness is a measure of the connectedness that captures the 
shocks received by vector i from all other vectors j and vice versa. Finally, the 
difference between the shocks transmitted to and shocks transmitted from all 
other markets provides the measure of Net Connectedness. 
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3.3. Data 

The data comprises of 91-day (13-week) Treasury bill yield and 10-year govern-
ment securities yield (shown in Figure 2) as a proxy for short-term and 
long-term debt yield, respectively for five South Asian countries: Bangladesh, 
India, Nepal, Pakistan and Sri Lanka, and the USA (used as global factor). 
91-day treasury yields of Bangladesh, Pakistan and Sri Lanka are retrieved from 
CEIC, whereas those of India, Nepal and the USA are obtained from their re-
spective Central Bank’s database. Data for 10-year government securities yields 
for all countries is obtained from Bloomberg. We begin our analysis from Janu-
ary 2004 as South Asian Free Trade Area (SAFTA) was signed in this month and 
it de facto became the most important initiative of the SAARC countries in 
strengthening regional cooperation and integration. Hence we obtain debt yields 
from January 2004 to May 2016 for all sample countries. The only exception is 
Bangladesh, as the short-term and long-term debt yields are available from Au-
gust 2004 and November 2006 onwards, respectively. The analysis of all eight 
SAARC member countries is not possible because of the unavailability of both 
short-term and long-term debt yield data for Afghanistan, Bhutan and Maldives. 
Also, owing to the paucity of data we take monthly data sampled on the end of 
each month with proximal data points interpolated in case of missing data. Short 
and long term debt returns for the sample countries are computed on the basis 
of formula used by Abad, Chuliá and Gómez-Puig [2] in calculating bond re-
turns for a sample of European countries, and are used for subsequent analysis 
in the paper. The returns are defined as: 

( )1it it itR n y y−= −  

where, Rit denotes returns on bonds, n denotes the maturity of bonds, and yit is 
the natural logarithm of gross yield to maturity i.e. ( )ln 1it ity Y= + , Yit denotes 
the bond yields.  

4. Results 
4.1. Preliminary Analysis 

Table 1(a) and Table 1(b) report the summary statistics of monthly short term  
 

 
Figure 2. Short and long term debt yields of South Asian countries. Notes: 1) BANG, 
IND, NEP, PAK and SRI denote Bangladesh, India, Nepal, Pakistan and Sri Lanka, re-
spectively; 2) 91 day Treasury bill yield and 10 year government securities yield are taken 
as a proxy for short-term and long-term debt yield, respectively. Source: CEIC, 
Bloomberg, Central Bank Website. 
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Table 1. (a): Descriptive Statistics of short-term and long-term debt return series of sam-
ple countries; (b): Descriptive Statistics of long term debt return series of sample coun-
tries.  

(a) 

Countries Mean Std. Dev. Max Min Skew Kurt JB LB 
ARCH 

LM 
Obsv 

BANG 0.0010 0.0210 0.1155 −0.0452 3.43 19.72 
1605.17** 

[0.00] 
23.47 
[0.02] 

0.04 
[0.84] 

118 

IND −0.0007 0.0199 0.1075 −0.0986 0.61 16.35 
1116.43** 

[0.00] 
3.68 

[0.98] 
12.63** 
[0.00] 

149 

NEP 0.0025 0.0725 0.2257 −0.2017 0.42 4.10 
11.94** 
[0.00] 

29.53** 
[0.00] 

2.69 
[0.10] 

149 

PAK −0.0016 0.0110 0.0291 −0.0540 −1.18 7.52 
161.32** 

[0.00] 
107.09** 

[0.00] 
8.54** 
[0.00] 

149 

SRI −0.0003 0.0118 0.0353 −0.0526 −0.40 6.14 
65.38** 
[0.00] 

44.94** 
[0.00] 

4.61** 
[0.03] 

149 

Notes: The table displays summary statistics for the daily returns over the period from January 2004 to May 
2016. 1) ** denotes level of significance at 5%. Values in parentheses [ ] indicate the p-values; 2) Stdev = 
Standard Deviation, Skew = Skewness, Kurt = Kurtosis, JB = JarqueBera, LB = Ljung Box. LB statistics for 
serial correlation is reported up to 12 lags; 3). BANG, IND, MALD, NEP, PAK and SRI denote Bangladesh, 
India, Maldives, Nepal, Pakistan and Sri Lanka respectively; 4) Source: 91-day treasury yields of Bangladesh, 
Pakistan and Sri Lanka retrieved from CEIC, whereas those of India and Nepal are obtained from their re-
spective Central Bank’s database. 

(b) 

Countries Mean Std. Dev. Max Min Skew Kurt JB LB ARCH LM Obsv 

BANG 0.0495 0.4193 2.6693 −1.4940 2.94 21.19 
1736.75** 

[0.00] 
11.94 
[0.45] 

0.17 
[0.68] 

114 

IND −0.0217 0.4039 2.5475 −1.4671 1.43 14.98 
941.19** 

[0.00] 
38.27** 
[0.00] 

13.15** 
[0.00] 

149 

NEP 0.0090 0.0771 0.6899 0.0000 8.47 72.85 
32069.81** 

[0.00] 
0.17 

[0.99] 
0.03 

[0.87] 
149 

PAK −0.0040 0.4289 3.2222 −1.4807 3.23 26.94 
3663.11** 

[0.00] 
5.85 

[0.92] 
0.05 

[0.83] 
143 

SRI −0.0162 0.5401 1.7245 −1.7312 −0.12 4.72 
18.01** 
[0.00] 

9.85 
[0.63] 

0.28 
[0.59] 

143 

Notes: Panel A and B of the table displays summary statistics for short term and long term debt return se-
ries, respectively. 1) ** denotes level of significance at 5%. Values in parentheses [ ] indicate the p-values; 2) 
Stdev = Standard Deviation, Skew = Skewness, Kurt = Kurtosis, JB = JarqueBera, LB = Ljung Box. LB statis-
tics for serial correlation is reported up to 12 lags; 3) BANG, IND, MALD, NEP, PAK and SRI denote 
Bangladesh, India, Maldives, Nepal, Pakistan and Sri Lanka respectively; 4) Source: 91-day treasury yields 
(short-term debt yields) of Bangladesh, Pakistan and Sri Lanka retrieved from CEIC, whereas those of India 
and Nepal are obtained from their respective Central Bank’s database. 10-year government securities yields 
(long-term debt yields) are obtained from Bloomberg. 

 

and long term debt return series, respectively of five South Asian countries in-
cluded in our study. The short-term and long-term average debt returns for all 
South Asian countries are extremely low and even negligible for majority of 
them. Contrary to the general conviction, long-term debt markets exhibit high 
volatility as compared to that of short-term as indicated by standard deviation 
which is much higher for long-term government securities. Skewness coefficient 
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is positive and kurtosis is high for majority of the debt return series, indicating 
fat tails and sharp peaks. Normality of the return distribution is therefore re-
jected by Jarque-Bera test statistic which is statistically significant for all the cas-
es. Results of Ljung-Box Q-statistic (of order 12) and ARCH LM test indicate 
that only the long-term debt return series of India exhibit serial correlation and 
heteroscedasticity. Whereas, the short-term debt return series for all South Asian 
countries except India are serially correlated. ARCH effect is displayed by the 
short-term return series of India, Pakistan and Sri Lanka. We also conduct 
Augmented Dicky-Fuller [50], KPSS [51] and Phillips-Perron [52] tests of sta-
tionarity as a precursor to time series analysis and find all sample debt return se-
ries to be integrated at level.  

4.2. Estimation Results of Copula Models 

Since evidence of heteroscedasticity is found in the short-term debt return series 
of India, Pakistan and Sri Lanka and long-term debt return series of India, we 
model marginal distribution of these series using EGARCH (1, 1) process with 
Student-t distribution which is appropriate to capture fat tails. We model mar-
ginal distribution for rest of the series using AR (1) model.  

The results of marginal model for short term and long term debt return series 
are presented in Table 2(a) and Table 2(b), respectively. Short term debt re-
turns of India and Bangladesh are sensitive to the spillovers from the global 
market as indicated by significant value of the coefficient of lagged US debt 
return. Amongst the long term debt markets, international spillover effect is  
 
Table 2. (a): Results of the Marginal Specification of short term debt return series of 
Sample Countries; (b): Results of the Marginal Specification of long term debt return se-
ries of Sample Countries. 

(a) 

 
Mean Eqn Variance Eqn 

Country µ Rcountry I (−1) RUSA (−1) ω α Υ β 

BANG 
0.0010 
(0.00) 

0.2410** 
(0.09) 

−0.1800 
(0.10) 

- - - - 

IND 
−0.0007 
(0.00) 

0.1102** 
(0.05) 

0.0973** 
(0.04) 

−0.7140 
(47.57) 

17.7858 
(487.63) 

9.7858 
(266.57) 

0.1290 
(0.43) 

NEP 
0.0023 
(0.01) 

−0.0074 
(0.09) 

0.3341 
(0.32) 

- - - - 

PAK 
−0.0001 
(0.00) 

0.1770** 
(0.07) 

0.0101 
(0.02) 

−1.1792** 
(0.41) 

1.1152 
(0.81) 

0.2928 
(0.25) 

0.9097** 
(0.04) 

SRI 
−0.0006 
(0.00) 

0.2936** 
(0.07) 

0.0255 
(0.03) 

−3.6150 
(371.23) 

13.5762 
(2566.67) 

0.7313 
(138.01) 

0.0177 
(0.29) 

Notes: The table summarizes the AR (1) estimation results for Bangladesh and Nepal, and EGARCH (1, 1) 
estimation results for India, Pakistan and Sri Lanka. 1) Figures in ( ) includes standard error. ** indicates 
significance at 5% level of significance; 2) Rcountryi,t and Rasia,t denote country i’s short term debt returns and 
US short term debt returns respectively; 3) Coefficient ω measures the constant term; Coefficient Υ meas-
ures leverage effect while Coefficient β measures persistence (GARCH effect). Source: Authors’ calculations. 
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(b) 

 
Mean Eqn Variance Eqn 

Country µ Rcountry I (−1) RUSA (−1) ω α Υ β 

BANG 
0.0502 
(0.04) 

−0.0213 
(0.10) 

0.0208 
(0.06) 

- - - - 

IND 
−0.0056 
(0.02) 

0.0091 
(0.09) 

0.0721** 
(0.03) 

0.8793** 
(0.37) 

0.6640** 
(0.25) 

−0.0078 
(0.12) 

0.8412** 
(0.11) 

NEP 
0.0094 
(0.01) 

−0.0191 
(0.08) 

−0.0042 
(0.01) 

- - - - 

PAK 
−0.0015 
(0.04) 

0.0557 
(0.08) 

0.0267 
(0.06) 

- - - - 

SRI 
−0.0066 
(0.05) 

0.0269 
(0.08) 

−0.0584 
(0.07) 

- - - - 

Notes: The table summarizes the AR (1) estimation results for Bangladesh, Nepal, Pakistan and Sri Lanka, 
and EGARCH (1, 1) estimation results for India. 1) Figures in ( ) includes standard error. ** indicates sig-
nificance at 5% level of significance; 2) Rcountryi,t and Rasia,t denote country i’s long term debt returns and US 
long term debt returns respectively; 3) Coefficient ω measures the constant term; Coefficient Υ measures 
leverage effect while Coefficient β measures persistence (GARCH effect). Source: Authors’ calculations. 

 
significant only for India implying presence of interlinkages between the 
long-term returns of India and the US. Further, results display presence of long 
run volatility persistence (measured by β coefficient) in the short-term debt re-
turn series of Pakistan and long-term debt return series of India. 

We obtain residuals for all short and long term return series from their re-
spective marginal model. These residuals, found to be approximately i.i.d (inde-
pendently and identically distributed), are converted into their uniform variates 
using cumulative distribution function. We now turn to employ copula models 
to estimate pair wise dependence parameters between 1) short term debt returns 
of South Asian countries, 2) long term debt returns of South Asian countries and 
3) short and long term debt returns for each South Asian country.  

4.2.1. Time Invariant Copula Results 
Estimation results of time invariant copula models are reported in Table 3(a) 
and Table 3(b). Elliptical family of copula (Gaussian and Student-t) appear to be 
the best fit for majority of the country pairs in both short and long term debt 
markets, as indicated by lowest negative log-likelihood values. Results demon-
strate that both short and long term debt markets of the South Asian region ex-
hibit weak dependencies as indicated by low value of dependence parameters for 
majority of the country pairs. Trade integration between the countries, which is 
regarded as an important factor reinforcing cross-country linkages in capital 
markets [5], is poor among the South Asian countries as highlighted by [53]; 
hence it can plausibly be the reason for low level of debt market linkages in the 
region. Low level of integration can also be ascribed to varied macroeconomic 
performance and, high and unstable inflation thereby hampering their intrare-
gional links. Further, weak governance parameters [53] has impeded the integra-
tion across the debt markets which is clearly reflected in the low level of short  
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Table 3. (a): Estimation Results of Time Invariant Copula Models of Dependence 
amongst Short term Debt markets of sample countries; (b): Estimation Results of Time 
Invariant Copula Models of Dependence amongst Long term Debt markets of sample 
countries. 

(a) 

  
Normal Clayton Gumbel Student t 

  
Value LL Value LL Value LL Value LL 

BANG IND 0.11 −0.65 0.04 −0.04 1.10 −0.51 0.11 −0.61 

BANG NEP 0.10 −0.64 0.10 −0.35 1.10 −1.90 0.08 −2.75 

BANG PAK 0.03 −0.04 0.06 −0.15 1.10 0.79 0.02 −0.43 

BANG SRI 0.01 −0.01 0.00 0.00 1.10 1.08 0.02 0.03 

IND NEP −0.05 −0.20 0.00 0.00 1.10 3.00 −0.05 −0.16 

IND PAK 0.09 −0.58 0.19 −1.79 1.10 0.88 0.09 −0.86 

IND SRI 0.07 −0.40 0.03 −0.03 1.10 0.38 0.08 −0.29 

NEP PAK 0.21 −3.27 0.19 −1.56 1.16 −4.05 0.21 −3.39 

NEP SRI 0.03 −0.05 0.12 −0.89 1.10 1.71 −0.03 −1.13 

PAK SRI 0.14 −1.48 0.18 −1.49 1.10 −0.32 0.15 −1.34 

Notes: The table summarizes the time invariant copula estimation results. 1) Value denotes the dependence 
parameter between the sample country short term debt returns with each other using the different copula 
models; 2) LL denotes the log likelihood value of the dependence parameter between sample countries short 
term debt returns with each other using the different copula models; 3) Value in bold denotes lowest nega-
tive log likelihood thereby providing the best fit copula model amongst the family of models under study. 
Source: Authors’ calculations. 

(b) 

  
Normal Clayton Gumbel Student t 

  
Value LL Value LL Value LL Value LL 

BANG IND −0.10 −0.63 0.00 0.00 1.10 2.54 −0.11 −0.49 

BANG NEP −0.26 −4.04 0.00 0.00 1.10 4.47 −0.30 −4.45 

BANG PAK 0.15 −1.31 0.11 −0.36 1.10 −1.11 0.16 −1.23 

BANG SRI 0.19 −2.05 0.32 −3.19 1.12 −1.53 0.18 −2.91 

IND NEP 0.05 −0.16 0.03 −0.05 1.10 0.25 0.05 −0.16 

IND PAK 0.08 −0.47 0.20 −1.81 1.10 0.83 0.08 −0.84 

IND SRI 0.00 0.00 0.00 0.00 1.10 0.00 0.02 −0.59 

NEP PAK −0.24 −4.37 0.00 0.01 1.10 5.07 −0.32 −7.10 

NEP SRI 0.05 −0.17 0.09 −0.33 1.10 0.52 0.09 −0.90 

PAK SRI 0.01 0.00 0.00 0.00 1.10 1.02 0.01 0.04 

Notes: The table summarizes the time invariant copula estimation results. 1) Value denotes the dependence 
parameter between the sample country long term debt returns with each other using the different copula 
models; 2) LL denotes the log likelihood value of the dependence parameter between sample countries long 
term debt returns with each other using the different copula models; 3) Value in bold denotes lowest nega-
tive log likelihood thereby providing the best fit copula model amongst the family of models under study. 
Source: Authors’ calculations. 

 
and long term debt inflows into the SAARC region compared to its ASEAN 
counterpart9. India seems to have relatively strong association with Bangladesh. 

 

 

9The level of short and long term debt inflows into the SAARC region amounted to USD 23bn and 
77bn respectively in 2015, which are low as compared its ASEAN counterpart with inflows amounting 
to USD 36bn for short-term debt and USD 252bn for long-term debt (source: IMF CPIS). 
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This is not surprising given the development assistance extended by India to 
Bangladesh in form of line of credit worth USD 1billion in 2010 which has 
boosted bilateral relations between the countries and has provided impetus to 
trade and financial integration between the countries. An interesting characte-
ristic of the long term debt markets of the region, as revealed by our empirical 
results, is that the level of dependency of India with other South Asian members 
is relatively low than that of other countries amongst themselves. Dependency is 
found to be particularly high between Bangladesh-Nepal and Nepal-Pakistan. 
This can be attributed to China’s growing presence in the South Asian region, 
transcending India as the major player in the region in terms of trade and in-
vestment links with other South Asian countries10. Thus, relatively high associa-
tion amongst the long term debt markets of the South Asian countries (except 
India) seem to be reflected in China’s massive trading and investment in these 
countries. In case of short term debt markets of the region, highest interdepen-
dence is found between Nepal and Pakistan. The degree of integration at the 
short end is dictated by business cycle synchronization across the countries [5] 
[6] [21]. Thus, the level of GDP growth of the two countries can possibly be the 
determining factor as the two countries have been, on an average, growing at a 
similar rate of 4.1% over the last 10 years (from 2005-2015, source: WDI). The 
dependencies between the short and long term debt market for the South Asian 
countries computed from time invariant copula models are presented in Table 
4. Except the debt market of Nepal, all countries have moderately high associa-
tions (above 0.30) between their short term and long term debt markets. The 
dependence parameter for Nepal is -0.05 indicating weak linkages between its 
short and long term markets which can be attributed to its changing political 
scenario. 

4.2.2. Time Varying Copula Results 
Figure 3 and Figure 4 depict the results relating to the time varying pairwise 
dependence measure between the short term and long term South Asian debt 
markets, respectively. In order to check the quality of the overall fit of the family 
of copula models, goodness of fit test of [45] is applied on the uniform variates 
obtained from the standardized residuals of the marginal specification to find 
the p-values associated with the test statistics. Highest p value provides the best 
fit copula model amongst the different family of models used. We have charted 
the best fit time varying copula model so selected from the goodness of fit test 
(Refer Table 5(a) and Table 5(b)) against its corresponding time invariant co-
pula parameter to study its inter temporal dependence. The dynamic evolution 
of dependences for both short and long term debt market returns of sample  

 

 

10China has surpassed India as the largest FDI contributor to Nepal with several infrastructure and 
energy projects being financed by it in Nepal. Investment of China in Bangladesh is surging in the re-
cent years. China has even signed USD 24 billion credit agreement with Bangladesh recently. 
China-Pakistan Economic Corridor is an ambitious project of China and Pakistan that will boost in-
vestment links between the countries. Further, China has taken lead in investing in Sri Lanka by pro-
viding financial assistance in infrastructure projects like building highways, ports and airport. 
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Table 4. Estimation Results of Time Invariant Copula Models of Dependence between 
Short and Long term Debt markets of sample countries. 

 
Normal Clayton Gumbel Student t 

 
Value LL Value LL Value LL Value LL 

BANG 0.29 −4.46 0.50 −6.23 1.19 −3.05 0.30 −4.53 

IND 0.35 −9.92 0.59 −11.17 1.30 −10.51 0.35 −15.32 

NEP −0.05 −0.18 0.00 0.00 1.10 1.61 −0.05 −1.28 

PAK 0.30 −6.53 0.55 −10.25 1.21 −4.55 0.31 −7.91 

SRI 0.40 −12.18 0.67 −13.15 1.36 −11.40 0.44 −14.70 

Notes: The table summarizes the time invariant copula estimation results. 1) Value denotes the dependence 
parameter between the short and long term debt returns of the sample countries using the different copula 
models; 2) LL denotes the log likelihood value of the dependence parameter between short and long term 
debt returns of sample countries using the different copula models; 3) Value in bold denotes lowest negative 
log likelihood thereby providing the best fit copula model amongst the family of models under study. 
Source: Authors’ calculations. 

 

 
Figure 3. Time varying Copula Models-Pairwise Dependences between short term debt 
returns of sample countries. Note: The best fit time varying copula model selected by the 
goodness of fit test for different family of copula models plotted along with its corre-
sponding time invariant dependency measure (in red line). Source: Authors’ calculations. 
 
countries seems to be volatile for majority of the period under study. It is clearly 
reflected that the integration among the countries has remained immune to the 
volatility unleashed by Global Financial Crisis of 2008 as the dependences re-
main persistently volatile for the entire period and no visible divergences in the 
pattern are observed during and post the crisis. This seems to imply regional and 
global segmentation of the South Asian debt markets as they are weakly inte-
grated with each other as well as insulated from the global shocks. The goodness  

https://doi.org/10.4236/tel.2018.811157


S. Sehgal et al. 
 

 

DOI: 10.4236/tel.2018.811157 2432 Theoretical Economics Letters  
 

 
Figure 4. Time varying Copula Models-Pairwise Dependences between long term debt returns of 
sample countries. Note: The best fit time varying copula model selected by the goodness of fit test 
for different family of copula models plotted along with its corresponding time invariant de-
pendency measure (in red line). Source: Authors’ calculations. 

 
Table 5. (a): Goodness of Fit Test for different copula models of dependence amongst 
short term debt markets of sample countries; (b): Goodness of Fit Test for different cop-
ula models of dependence amongst long term debt markets of sample countries. 

(a) 

  
Normal Clayton Student-t 

BANG IND 0.20 0.05 0.17 

BANG NEP 0.62 - 0.73 

BANG PAK 0.82 0.88 0.74 

BANG SRI 0.89 0.79 0.88 

IND NEP 0.80 0.84 0.93 

IND PAK 0.56 0.89 0.56 

IND SRI 0.06 0.04 0.04 

NEP PAK 0.40 0.24 0.51 

NEP SRI 0.15 0.06 0.29 

PAK SRI 0.52 0.67 0.32 

Notes: The table presents the p-values of the goodness-of-fit test for different copula models of dependence 
amongst short term debt markets of sample countries. 1) Large p-values (bold face numbers) indicate that 
the copula provides best fit to the data; 2) Goodness of fit test could not be estimated for time varying 
Gumbel Copula model as it exhibits upper tail dependence, indicating that large positive joint extreme 
events are more likely to occur than large negative ones and the given sample series has dependences which 
are close to 0. Source: Authors’ calculations. 
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(b) 

  
Normal Clayton Student-t 

BANG IND 0.05 - 0.03 

BANG NEP 0.00 - 0.00 

BANG PAK 0.04 0.02 0.01 

BANG SRI 0.19 0.18 0.32 

IND NEP 0.98 - 0.92 

IND PAK 0.27 0.65 0.25 

IND SRI 0.05 - 0.13 

NEP PAK 0.00 - 0.00 

NEP SRI 0.00 0.03 0.05 

PAK SRI 0.21 0.25 0.08 

Notes: The table presents the p-values of the goodness-of-fit test for different copula models of dependence 
amongst long term debt markets of sample countries. 1) Large p-values (bold face numbers) indicate that 
the copula provides best fit to the data; 2) Goodness of fit test could not be estimated for time varying 
Gumbel Copula model as it exhibits upper tail dependence, indicating that large positive joint extreme 
events are more likely to occur than large negative ones and the given sample series has dependences which 
are close to 0. Source: Authors’ calculations. 

 
of fit test in case of both short and long term debt market seems to select mainly 
Gaussian family of copula model over Archimedean family which shows that 
given how dormant these markets are in this region, debt market association are 
normally distributed. Contrary to expectations that the goodness of fit test for 
debt market co-movements would again select the Clayton copula family similar 
to that for equity and currency asset class for the same region [53] [54], the na-
ture of the markets per se gives ample evidence of the fact that the debt markets 
of the region are underdeveloped. 

Figure 5 illustrates the dynamic dependence parameter between short and 
long term of debt market returns of sample countries. The best fit time-varying 
copula model is selected from the goodness of fit test (refer Table 6) against its 
time invariant copula parameter. The sense of a strong and relatively mature In-
dian debt markets can be seen from the figure which shows the low volatility but 
an equilibrium relationship of the dependences between long and short term of 
the debt market co-movement. The robustness of the copula results are con-
firmed when the choice of copula model selected doesn’t change when one uses 
raw returns or filtered returns (residuals). The goodness of fit test which was run 
on the raw returns11 also selected the same copula model as was selected when 
residuals were used. The copula parameter estimation and testing methodology 
would not be suffering from statistical biases when residuals are used as they are 
i.i.d. 

4.3. Estimation Results of Diebold and Yilmaz Spillover Index 

Having estimated the dependence structure among the South Asian debt  

 

 

11Results not presented here due to brevity of space but can be available on request by the authors. 
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Figure 5. Time varying Copula Models-Dependences between short and long term debt 
returns of sample countries. Note: The best fit time varying copula model selected by the 
goodness of fit test for different family of copula models plotted along with its corre-
sponding time invariant dependency measure (in red line). Source: Authors’ calculations. 
 
Table 6. Goodness of Fit Test for different copula models of dependence between short 
and long term debt markets of sample countries. 

 
Normal Clayton Student-t 

BANG 0.31 0.85 0.32 

IND 0.33 0.46 0.43 

NEP 0.91 - 0.99 

PAK 0.35 0.97 0.51 

SRI 0.26 0.02 0.51 

Notes: The table presents the p-values of the goodness-of-fit test for different copula models of dependence 
between short and long term debt markets of sample countries. 1) Large p-values (bold face numbers) indi-
cate that the copula provides best fit to the data; 2) Goodness of fit test could not be estimated for time 
varying Gumbel Copula model as it exhibits upper tail dependence, indicating that large positive joint ex-
treme events are more likely to occur than large negative ones and the given sample series has dependences 
which are close to 0. Source: Authors’ calculations. 

 
markets using copula functions, we now turn to examine their integration by 
ascertaining the level of transmission of shocks from one market to another us-
ing Diebold and Yilmaz [7] spillover index. While copulas provide only the es-
timates of conditional correlation, this methodology allows us to quantify the 
cross-market directional spillovers thereby giving further insights into the level 
of financial linkages in the South Asian debt markets. We compute return spil-
lover indices by employing Diebold and Yilmaz [7] spillover index methodology 
for 1) short term debt markets across the South Asian countries, 2) long term 
debt markets of the sample countries, and 3) short and long term debt market 
within each sample country. Long term debt returns of Nepal were persistently 
zero corresponding to that of other countries for the entire period; hence it 
could not be included in the study. The results are based on vector autoregres-
sion lag specification of order 3 and generalized variance decomposition of 3 
months ahead forecast variance. We are not able to estimate the time-varying 
spillover indices using rolling window estimation because the debt returns of 
Bangladesh, Nepal and Pakistan are zero for long stretches of time. Table 7(a)  
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Table 7. (a): Diebold and Yilmaz Spillover Summary Results for Short term Debt Markets 
of South Asian Countries; (b): Diebold and Yilmaz Spillover Summary Results for Long 
term Debt Markets of South Asian Countries. 

(a) 

 
BANG IND NEP PAK SRI From Others 

BANG 83.07 7.88 0.52 5.28 3.25 16.90 

IND 2.69 92.99 1.37 0.88 2.08 7.00 

NEP 2.10 3.51 86.86 6.89 0.63 13.10 

PAK 0.96 2.39 5.92 89.81 0.93 10.20 

SRI 4.30 5.19 1.13 1.69 87.69 12.30 

Contribution to 
others 

10.10 19.00 8.90 14.70 6.90 59.60 

Contribution  
including own 

93.10 111.90 95.80 104.50 94.60 11.90% 

Notes: The table presents Diebold and Yilmaz (2012) Spillover table summary for short term debt markets 
of South Asian countries. 1) The diagonal entries of the matrix represent the own variance share of the 
sample countries and the off-diagonal elements show the cross-market spillovers; 2) The last column of the 
matrix (“from others”) highlights the gross directional return spillovers to the country from rest of the 
countries; 3) The second last row (“to others”) indicates the gross directional spillover from a country to 
rest of the countries. Source: Authors’ calculations. 

(b) 

 
BANG IND PAK SRI From others 

BANG 94.26 0.58 4.94 0.22 5.70 

IND 0.71 90.71 4.95 3.62 9.30 

PAK 9.10 7.59 78.21 5.10 21.80 

SRI 3.49 1.71 2.47 92.33 7.70 

Contribution to 
others 

13.30 9.90 12.40 8.90 44.50 

Contribution  
including own 

107.60 100.60 90.60 101.30 11.10% 

Notes: The table presents Diebold and Yilmaz (2012) Spillover table summary for short term debt markets 
of South Asian countries. 1) The diagonal entries of the matrix represent the own variance share of the 
sample countries and the off-diagonal elements show the cross-market spillovers; 2) The last column of the 
matrix (“from others”) highlights the gross directional return spillovers to the country from rest of the 
countries; 3) The second last row (“to others”) indicates the gross directional spillover from a country to 
rest of the countries. Source: Authors’ calculations. 

 
and Table 7(b) present the time aggregated short term and long term debt re-
turn spillovers matrix, respectively. The diagonal entries of the matrix represent 
the own variance share of the sample countries and the off-diagonal elements 
show the cross-market spillovers i.e. contribution to the forecast error variance 
of country i coming from shocks to country j. The last column of the matrix 
(“from others”) highlights the gross directional volatility spillovers to the coun-
try from rest of the countries. The second last row (“to others”) indicates the 
gross directional spillover from a country to rest of the countries.  

The total return spillover (bottom right corner of the matrix) across the 
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short-term and long-term debt markets of South Asian countries is on an aver-
age 11.9% and 11.10%, respectively indicating that the debt markets of these 
countries are not much influential in transmitting shocks to the region. This can 
be due to limited cross-border trade and investment in the South Asian coun-
tries as spillovers are mainly propagated through trade and financial channels. 
Low return spillover across both short and long term debt markets of the region 
corroborates copula results which demonstrate low level of dependencies 
amongst the debt markets of majority of the country pairs of the region, thereby 
implying low level of financial integration in the South Asian region.  

As can be seen from Table 7(a) and Table 7(b), the own variance shares of 
both short and long term debt markets of all countries are inordinately high im-
plying that the contribution to their forecast error variance result mainly from 
the innovations in the own market rather than from other markets of the region. 
The debt markets of these countries are not receptive to the shocks from the re-
gion as indicated by the low gross directional spillover index of both short and 
long term markets and thus operate independently of each other.  

The level of connectedness of short term debt market of India, as reflected by 
the pairwise gross directional spillovers (to and from), is highest with that of 
Bangladesh as compared to the short term debt market of any other South Asian 
economy. This implies that the short term debt markets of these two countries 
are strongly linked with each other, with India being the net transmitter. As 
noted above (refer section 4.2.1), this is due to the line of credit granted by India 
to Bangladesh in 2010. With additional line of credit extended recently by India 
to Bangladesh worth USD 2 billion that is so far the highest credit extended by 
India, the bilateral trade and financial links between the two countries is ex-
pected to take a leap in future which might be reflected in enhanced linkages in 
their short as well as long term debt markets. It is noteworthy to point here that 
India is the chief net transmitter of spillovers in the entire region. This can be 
attributed to the size and depth of the Indian debt market that is third largest in 
Asia after China and Korea and has grown at a compounded annual (outstand-
ing local currency bonds) growth rate of 10.6% between 2005 and 2015 [55].  

Relatively strong connectedness of the short term debt markets of Nepal and 
Pakistan is reflected in the pairwise directional spillover index, with Nepal con-
tributing 5.92% to forecast error variance of Pakistan and receiving 6.89% spil-
lovers from it. This strengthens copula results that also revealed strong depen-
dences between the short term debt markets of the two countries. In case of long 
term debt markets, Bangladesh and Pakistan are financially more interlinked as 
the pairwise gross spillover across these two countries is highest. Linkages be-
tween the two countries are probably an outcome of rising Chinese influence in 
their economies especially through its long-term investment. High interconnec-
tedness is also observable between India and Pakistan possibly due to their rela-
tively developed debt markets with public bonds outstanding close to 30% of 
their GDP [1]. 
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Time aggregated spillover matrices of all sample countries representing the 
linkages between their short and long term debt markets are presented in Table 
8. While copula estimates reveal moderate associations of short and long term 
debt markets within the South Asian countries (except Nepal), total spillovers 
index of each country provides ample evidence of weak linkages between their 
debt markets of differing maturities. Lack of integration between the short and 
long term debt markets of the sample countries reflects heterogeneity of inves-
tors in targeting different maturity segments, which probably leads to market  
 
Table 8. Diebold and Yilmaz Spillover summary results for short and long term debt 
market of sample countries. 

BANG Short term Long term From others 

Short term 94.49 5.51 5.50 

Long term 6.30 93.70 6.30 

Contribution to others 6.30 5.50 11.80 

Contribution including own 100.80 99.20 5.90% 

IND Short term Long term From Others 

Short term 85.61 14.39 14.40 

Long term 13.83 86.17 13.80 

Contribution to others 13.80 14.40 28.20 

Contribution including own 99.40 100.60 14.10% 

NEP Short term Long term From Others 

Short term 98.86 1.14 1.10 

Long term 1.08 98.92 1.10 

Contribution to others 1.10 1.10 2.20 

Contribution including own 99.90 100.10 1.10% 

PAK Short term Long term From Others 

Short term 90.94 9.06 9.10 

Long term 11.48 88.52 11.50 

Contribution to others 11.50 9.10 20.50 

Contribution including own 102.40 97.60 10.30% 

SRI Short term Long term From Others 

Short term 79.16 20.84 20.80 

Long term 17.33 82.67 17.30 

Contribution to others 17.30 20.80 38.20 

Contribution including own 96.50 103.50 19.10% 

Notes: The table presents Diebold and Yilmaz (2012) Spillover matrices for all sample countries indicating 
spillovers across their short and long term debt markets. 1) The diagonal entries of the matrix represent the 
own variance share of the sample country market and the off-diagonal elements show the cross-market 
spillovers; 2) The last column of the matrix (“from others”) highlights the gross directional return spillovers 
to one debt market from another; 3) The second last row (“to others”) indicates the gross directional spil-
lover from one debt market to another. Source: Authors’ calculations. 
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segmentation based on maturity. This clearly highlights the fact that there is a 
lack of progress in the development of debt markets of these economies, may be 
due to idiosyncratic factors such as credit and/or liquidity risks as well as primi-
tive stage of development of their debt markets. 

5. Summary and Policy Suggestions 

In this paper, we investigate the extent of financial integration in both short 
and long term debt markets amongst the five economies of South Asian region 
(Bangladesh, India, Nepal, Pakistan and Sri Lanka). We also explore interlink-
ages in the short and long debt markets within these countries. The study uses 
91-day Treasury bill and 10-year government securities yields as a proxy for 
short and long term yields, respectively over the period January 2004 to May 
2016. Copula functions are employed to ascertain the pairwise dependence 
structures of the countries. We further supplement our analysis using Diebold 
and Yilmaz [7] spillover index to ascertain the level of transmission of shocks 
from one market to another. While copulas provide only the estimates of condi-
tional correlation, this methodology allows us to quantify the cross-market di-
rectional spillovers thereby giving further insights into the level of financial 
linkages in the South Asian debt markets. Our results demonstrate low level of 
financial integration in both short and long term debt markets of the South 
Asian region. Low level of debt market integration can be ascribed to limited 
cross-border trade and investment, varied macroeconomic performance and 
weak governance parameters of the countries. In case of long term debt markets, 
we find that the level of dependency of India with other South Asian members is 
relatively low than that of other countries amongst themselves. Dependency is 
found to be particularly high between Bangladesh-Nepal and Nepal-Pakistan, 
which can be attributed to China’s growing presence in the South Asian region, 
transcending India as the major player in the region in terms of trade and in-
vestment links with other South Asian countries. Amongst the short term debt 
markets, the highest interdependence is found between Nepal and Pakistan, pos-
sibly due to their economic convergence over the last 10 years. India, which has 
the most developed debt market of the South Asian region, has relatively strong 
linkages with Bangladesh plausibly due to the line of credit worth USD 1 billion 
extended by India to Bangladesh in 2010. High interconnected is also observable 
between India and Pakistan which seems to be reflected in their relatively de-
veloped debt markets with public bonds outstanding close to 30% of their GDP. 
Time varying results seem to suggest that global insulation of the South Asian 
debt markets as the dependencies amongst them remains immune to the volatil-
ity unleashed by Global Financial Crisis of 2008. Linkages between the short and 
long term debt markets of the South Asian countries are found to be weak sug-
gesting lack of progress in the development of debt markets of these economies, 
which may be due to idiosyncratic factors such as credit and/or liquidity risks as 
well as primitive stage of development of their debt markets. 
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The study has important implications for international investors, policymak-
ers and academia. Low level of debt market integration among the South Asian 
countries indicates potential diversification opportunities for global investors. 
Long term debt securities inflows in the region are predominantly directed to-
wards India indicating that India is considered to be the most attractive invest-
ment destination of the region by global investors. Global investors, therefore, 
can reap benefits by mobilizing their investments across the region and not par-
ticularly aligning it in one country. Policymakers of the region need to concede 
the importance of debt market linkages in promoting financial stability by insu-
lating the economies from external headwinds. South Asian economies are pre-
dominantly driven by their bank based financial systems making them prone to 
financial crisis. Notwithstanding their resilience to the impact of Global Finan-
cial Crisis, these economies may not be able to sustain any future external shock 
in the wake of increased globalization. Therefore, policymakers need to foster 
cross-border trade investment flows that can provide basis for debt market inte-
gration amongst the countries. Further, they need to work on strengthening 
macroeconomic fundamentals and governance indicators to gain investors’ con-
fidence and foster monetary and credit policy coordination in the region. The 
reason why India has been able to stimulate debt inflows, which accounts for 
nearly 86% of the total debt inflows in the region12, is because of its accelerated 
economic growth and slew of debt market reforms introduced to advance mar-
ket development, enhance participation and facilitate liquidity that have rever-
berated positive outlook of its market. South Asian countries need to develop 
their debt market infrastructure by liberalizing their listing requirements and 
simplification of procedures and processes to broaden the participation base in 
these markets. India, being the biggest country in terms of debt markets in the 
region, can come up with local currency debt issuance which must be accessible 
to other South Asian members to increase regional debt market integration. For 
an efficient and effective debt market to flourish in the region, member countries 
should also strive to introduce debt market derivatives i.e. Credit Default Swaps 
and Interest rate derivatives going forward. Taking lessons from India, other 
South Asian countries need to begin working upon their weak institutional and 
regulatory structures that defies their debt market development. India, being the 
largest country of the region, needs to steer the way towards monetary and credit 
policy cooperation amongst other member countries. South Asian countries can 
concentrate on the development of Government Securities markets and it is here 
wherein they can take domain expertise from India which has a well-regulated 
and functional government securities market, as monetary transmission mecha-
nism depends upon term structure of interest rate. A consensus can be arrived 
amongst the member nations to develop the corporate bond markets in the long 
run wherein market infrastructure related aspects (allowing Foreign Portfolio 
Investments to invest, standardization of stamp duties etc.) could be worked 

 

 

12Source: IMF CPIS, author’s calculations. 
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upon depending on each country’s unique macroeconomic policy. The study 
contributes to limited literature on debt market integration of the South Asian 
countries. By focusing on both short and long term debt markets, the study of-
fers useful insights by empirically examining the magnitude of financial integra-
tion of short as well as long term debt markets across the South Asian economies 
and between short and long term debt markets within the economies.  
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