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Abstract- This study uses Traditional and Threshold Cointegration models to analyze the secondary data over the periods of 
225 months (1996 to 2014:3) in order to examine the  relationships between Thai government bond yield and economic 
variables (interbank rate, private investment index, consumer price index, coincident economic index, exchange rate 
(baht/dollar) and SET index). All variables are stationary at the first difference. Testing for threshold follows on Hansen – 
Seo (2002) test. The results show some evidence of non-linear cointegration between Thai  government bond yield and  
economic variables.  Moreover, Thai government bond yield has either positive or negative correlation with independent 
variables.  
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I. INTRODUCTION 
 
International Monetary Fund (IMF) mentioned that 
world economy was still weak in 2012. Overall 
economies of many countries have been recovered 
slowly such as U.S.A, Europe zone,  Japan, and  
China.  The weaknesses of  economy system caused 
many countries to change monetary policy by 
increasing money supply into  the  system particularly 
U.S.A to stimulate economy, leading to capital inflow 
continuously in Asia country group including 
Thailand  (ThaiBMA, 2012). This economy 
fluctuation of financial sector leads to instability of 
investment.  Bond is one choice of investment which 
can avoid some uncertainty of economy. There was 
found that most variables which impact on bond are 
macroeconomic (Piljak, 2013; Min et al., 2003; 
Andersson et al., 2008; Kim et al., 2004).  In addition, 
several literatures indicate economic variables can be 
used to analyze this relationship  and  are related  
with non-linear model.  Sollis and Wohar (2006) 
examined the existence of threshold cointegration 
between real exchange rates and real interest rate 
differentials of six countries by bivariate models 
which allow threshold cointegration under the 
alternative hypothesis. The results show when 
threshold cointegration exists, the equilibrium error is 
negative relative to when it is positive. In EMU 
countries, Poghosyan and Haan (2007) show the 
study of interest rate linkages in the European 
Economic and Monetary Union, applying threshold 
vector error correction model (TVECM) 
methodology with different financial markets 
(government bonds, deposits, loans and mortgages). 
The results show that there is some evidence of 
country pairs and financial market segments in 
support of financial integration. Su (2009) showed  an 
empirical study of Taiwan‟s bond market based on 
the non-linear dynamic model to examine long  run 
dynamic adjustments by applying Taiwan 

government bond interest with different maturities. 
He finds solid evidence of the asymmetric price 
transmission, influencing among bonds with different 
maturities. Another study of Su (2012), examining 
the relationship between exchange rate and 
macroeconomic variables in China. He applied  the 
threshold error correction model (TECM) to detect 
the non-linear causal relationship between RMB  
exchange rate and macroeconomic  variables. The 
results show RMB exchange rate and macroeconomic 
variables have non-linear relationship with each 
other. However, these literatures are applied  on both 
developed and developing countries on different time  
periods. 
 
Then, the aim of this paper is to study the current 
Thai bond market and relationships between Thai 
government bond yield and economic variables which 
are interbank rate, exchange rate (baht/dollar), stock 
exchange of Thailand (SET) index, PII, CPI and 
coincident economic index (CEI) to analyze the 
change of Thai government bond yield depends on 
what crucial economic variables by examining 
Traditional and Threshold Cointegration.    
 
The reminder of this paper is organized as follows: 
Section 2 describes theoretical model. Section 3 
shows the data and unit root tests. Section 4  appears 
testing of Threshold. Section 5 reports the empirical 
results. And, section 6 concludes.  
 
II. THEORETICAL MODELS 
 
Time series data is used to study and analyze the 
relationship  of stationary stochastic process which 
has constant mean, variance overtime and its 
covariance of two time periods;  it must depend on 
the distance or lag only, not actual  time (Gujarati, 
2003).   If the time series  data  is not stationary or 
does not have all those three properties, it is called 
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“non-stationary” as same as the unit root test of 
Augmented Dickey-Fuller (ADF) and Phillips  –  
Perron (1998). Whenever  the result shows that  null 
hypothesis can be rejected, data is stationary  (Wang, 
2003; Maddala & Kim,  1998; Defusco,  2007;  
Ender, 2010;  Sriboonjit, 2004). Many studies have 
discussed cointegration with Error Correction Model 
(ECM) of Engle and Granger (1987) as the following 
form: 
 

 
 
Engle and Granger (1987) pointed out cointegration 
and error correction model are correlated together by 
applying OLS method and its residual to interpret. 
However, Balke and Fomby (1997) realized on the 
possibility of cointegration in term of non-linearity 
with error correction term by proving  the movement 
toward  long run equilibrium needs not to be occurred 
all periods. This well-known theory is “Threshold 
Cointegration” and “Threshold Error Correction 
Model (TECM)”  as the following form:   
 

 

 
 
To examine the threshold, we follow on the idea of 
Hansen-Seo  (2002).  
 
They contributed  further study to investigate two-
regime vector error correction with single 
cointegrating vector and threshold effect by 
developing Lagrange Multiplier (LM) test to presence 
of a threshold. For the first statistic test of threshold, 
in case of is known as priori of true cointegration 
vector, the test statistic can be written as: 
 

 
 
III. DATA AND UNIT ROOT TESTS   
 
All data of this study are monthly frequencies and 
covered periods since 1996 till 2014:3 (225 months in 
total) to examine the relationships between Thai 
government bond yield and economic variables which 
are interbank rate (IBR: middle rate), private 
Investment index (PII), consumer price index (CPI), 
coincident economic index (CEI), exchange rate (ER: 
baht/dollar) and SET index (SET).  
 
Before conducting the time series analysis, 
determining the order of integration of each variable 
is necessarily to avoid unreliable results.  
 
We test unit root and identify property of stationarity 
by Univariate method of Augmented Dickey-Fuller 
(ADF) and Phillips – Perron (1998) test.  

 
Table 1: Tests for unit root. 
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Table 1 reports stationarity test of all variables by 
ADF and Phillips-Perron at level and the first 
difference with intercept and trend. Both two tests  
appear stationarity  after taking the first difference, 
Thai  government bond yield (GY) and economic 
variables which are IBR, PII, CPI, CEI, ER and SET 
are stationary at I (1), 1% significant level. These can 
be concluded that these variables have no unit root at 
I (1). 
 
IV. TESTING FOR THRESHOLD 
COINTEGRATION   
 
To investigate whether Thai government bond yield 
and economic variables are linearity or non-linearity, 
we apply Threshold Cointegration test of Hansen     

Seo (2002) with 1,000 simulation replications  to 
calculate p-values. The and given as is fixed (at unity) 
and estimated β. We check the lag length selection of 
the VAR model by the Akaike and Bayesian 
Information Criteria, showing   = 2, in case of GY 
and IBR, GY and PII, GY and CPI, and    = 1 in case 
of GY and CEI, GY and ER, GY and SET as shown 
in Table 2.  
 
From Table 2, shows in case of estimated β, no one 
can reject the null hypothesis. And, in case of              
is fixed, shown that some of them can reject the null 
hypothesis at 10%, 5% and 10% significant level. 
Those are private investment index (PII), coincident 
economic index (CEI), and SET index.    

 
Table 2: Threshold test by Hansen – Seo (2002) 

 
 
Hence, for this study, we distinguish two of tests 
between linearity and non-linearity clearly.  The 
estimation of VECM between GY and PII, CEI and 
SET are examined by Threshold (non-linearity). 
Other models are investigated by Traditional  
Cointegration (linearity). 
 
V. EMPIRICAL RESULTS  
 
After National Council for Peace and Order (NCPO) 
announced the Roadmap and, Thailand has changed 
on both some  political and economy systems, in the 
fourth quarters of 2014,  found that the most price of 
long-term bond had been increased continuously,  
causing bond  yield  to decline. The mainly  causes  

are  to be  the worried world economy, especially the 
economy of big countries such as U.S.A, EURO 
zone, China and Japan. Including, the concerned 
situation between U.S.A and IS  group of Syria, 
causing many countries to still hold low interest rate. 
Hence, the crucial variable of change of bond is to 
interest rate, monetary policy.  
 
These lead to fluctuation of bond price and its yield, 
particularly the long-term bond (ThaiBMA, 2014).     
 
This study presents the empirical relationships 
between Thai government bond yield and economic 
variables which are interbank rate (middle rate), 
private investment index, consumer price index, 
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coincident economic index, exchange rate 
(baht/dollar) and SET index as follow:  
 
5.1) Traditional Cointegration and Error Correction 
Model (ECM)  
1) In case of Government Bond Yield (GY) and 
Interbank Rate (IBR) 
 

 
 
For cointegration test, result of unit root test of 
residual by Phillip-Perron at level without intercept 
and  trend at 1% significant level as shown in Table 
3, the null hypothesis can be rejected. It means that 
the residual of interbank rate (IBR) is stationary at I 
(0). Hence, Thai government bond yield (GY) and 

interbank rate (IBR) have cointegration, the goodness 
of fit (Adjusted R-squared) is equal to 0.5947  (59.47 
percent). In addition, equation (5) also shows 
government bond yield (GY) and interbank rate 
(IBR) are positive correlation at 1% significant level. 
 

 
 
From the equation (7), consider each p-value of them 
as shown in Table 4, showing  independent variable 
can explain the dependent variable at 1% significant  
level.  Speed of adjustment of interbank  rate is equal 
to  0.8815,  which is not  consistent  with the theory 
of speed of adjustment  toward  equilibrium (the error  
correction is expected to be negative between 0 and -
1 significantly). The coefficient of interbank rate 
which is equal to 0.3858,  indicating  that  interbank 
rate changes 1 percent, it makes the government bond 
yield increase 38.58 percent.  

 
Table 3: Traditional cointegration test between GY and IBR 

 
 

Table 4: Error correction model test between GY and IBR  

  
 

 
 
Then, take the residual of equation (8) to regress it 
again that can be written as    
 

 

Note: parentheses indicate t-statistic„***‟, „**‟, „*‟ 
denote significant level at 1 percent, 5 percent and 10 
percent respectively For cointegration test,  the result 
of unit root test of residual by Phillip-Perron at level 
without intercept and trend at 5 % significant level as 
shown in Table 5, the null hypothesis can be rejected.  
 
It means the residual of consumer price index (CPI) is 
stationary at  I  (0). Hence, Thai government bond 
yield (GY) and consumer price  
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index (CPI) have cointegration, the goodness of fit  
(Adjusted R-squared) is equal to 0.5524 (55.24 
percent). In addition, equation (8), showing 
government bond yield (GY)  

and consumer price index (CPI) are negative 
correlation at 5% significant level.  

 
Table 5: Traditional cointegration test between GY and CPI 

 
 

 
 
Note: parentheses indicate p-value „***‟, „**‟, „*‟ 
denote significant level at 1 percent, 5 percent and 10 
percent respectively From the equation (10), consider 
each p-value of them as shown  in Table 6, showing  
independent variable can explain the dependent 

variable at 1% significant level.  Speed of adjustment 
of  consumer price index  is equal  to  0.9562  which 
is  not consistent  with the theory of speed of 
adjustment  toward  equilibrium.  The coefficient of 
consumer price index which is equal to  -0.1418,  
indicating  that  consumer price index changes 1 
percent, it makes the government bond yield decrease  
14.18 percent. 

 

 
 

 
 
For cointegration test, result of unit root test of 
residual by Phillip-Perron  at level without intercept 
and  trend at 10 % significant level as shown in Table 
7,  the null hypothesis  can be rejected. It means that 
the residual of exchange rate (ER) is stationary at I 
(0). Hence, Thai  government bond yield (GY) and 
exchange rate (ER) have cointegration which the 
goodness of fit (Adjusted R-squared) is equal to 
0.0006 (6 percent). In addition, equation (11), 
showing  government bond yield (GY) and  

exchange rate (ER) are negative correlation at 10% 
significant level. For ECM model as the following 
form:   
 

 
 
From the equation (13), consider each p-value of 
them as shown in Table  8, showing    independent 
variable can explain the dependent variable at 1% 
significant level. Speed of adjustment of exchange 
rate  equals to 0.9745 which is not  consistent with 
the theory of speed of adjustment toward equilibrium. 
The coefficient of exchange rate which is equal to - 
0.0336, indicating that exchange rate changes 1 
percent, it makes the government bond yield decrease 
3.36 percent.  
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Table 7: Traditional cointegration test between GY and ER 

 
 

 

 
 

 
 
From equation (15)  shows that in case of  Upper 
Regime, speed  of adjustment or deviation of 
government bond yield (GY) is equal to  - 0.0130, 
which is consistent with equilibrium adjustment 
theory–coefficient  of error correction or speed of 
adjustment is expected to be negative between 0 and -
1 significantly. In addition, the coefficient of private 
investment index (PII) is equal to -0.0111, indicating  
that privateinvestment  index (PII) changes 1 percent, 
it makes the government bond yield (GY) decrease 
1.11 percent. In case  of Lower Regime, the speed of 
adjustment is equal to -0.0274,  which is consistent 
with equilibrium adjustment theory. In addition,  the  
coefficient of private investment index (PII) is equal 
to 0.0028, indicating  that private investment index 
(PII) changes  1 percent, it makes the government 
bond yield (GY) increase 0.28 percent.   
 
2) Model of Government Bond Yield (GY) and 
Coincident Economic Index (CEI) 

 
 
Note: The optimal lag order is determined by Akaike 
information criterion (AIC). ObsR1 and ObsR2  
indicate the percentages of sub-sample of total 
sample size when error correction term is lower or 
upper threshold value.  
 
„***‟, „**‟, „*‟ denote significant level at 1 percent, 
5 percent and 10 percent respectively 
 
From equation  (17) shows that  in case of Upper 
Regime, speed of adjustment   or deviation of 
government bond yield (GY) is equal to  -0.0124, 
which is consistent with equilibrium adjustment 
theory–coefficients of error correction or  speed of 
adjustment  is expected to be negative  between 0 and  
-1  significantly.   
 
In addition, the coefficient of coincident economic 
index (CEI) is equal to 0.0564, indicating that  
coincident economic index (CEI) changes 1 percent, 
it makes the government bond yield (GY) increase 
5.64 percent. In case of Lower Regime, the speed of 
adjustment is equal to  -0.2946,  which is consistent 
with equilibrium adjustment theory.  In addition, the 
coefficient of coincident economic index (CEI) is 
equal to -0.0134, indicating that  coincident economic 
index (CEI) changes 1 percent, it makes the 
government bond yield (GY) decrease 1.34 percent.  
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From equation  (19) shows that  in  case of Upper 
Regime, speed of adjustment or deviation of 
government bond yield (GY) is equal to  -0.0162, 
which is consistent with equilibrium adjustment 
theory–coefficients of error correction or speed of 
adjustment is expected to be negative between 0 and -
1 significantly. In addition, the coefficient of SET 
index (SET) is equal to 0.0002, indicating  that  SET 
index (SET) changes 1 percent, it makes the 
government bond yield (GY) increase 0.02 percent. 
In case of Lower Regime, the speed of adjustment is 
equal to 0.0792, which is not consistent with 
equilibrium adjustment theory.  Nevertheless, the 
coefficient of coincident SET index (SET) is equal to 
-0.0017, indicating that  SET index (SET) changes 1 
percent, it makes the government bond yield (GY) 
decrease 0.17 percent. 
 
VI. CONCLUDING REMARKS  
 
This study examines the current Thai bond market 
and the relationships between Thai  government bond 
yield and economic variables  in order to  reveal  the 
weak evidence of linear-cointegration.  
 
The updated data were covered since 1996 until 
2014:3 (225 months in total). The threshold test was 
proposed by Hansen – Seo (2002) to consider the 
possibility of asymmetric adjusting process of time 
series variables.  
 
Some evidence from this paper can reject the null 
hypothesis of linear cointegration between Thai 
government bond yield and some economic variables, 
which are private investment index (PII), coincident 
economic index (CEI) and SET index (SET).   
 
These exist asymmetric dynamic adjustment process 
between  Thai  government bond yield  and economic 
variables significantly, implying the importance of 
economic variables change  which influences  on  
Thai  government bond yield because  change of 
these economic variables have either positive and 
negative relation with  Thai  government bond yield.  
 
To support higher  profitability  of    investors,  or to  
be  guide and benefit for investors and persons who 
are interested in  Thai  government bond  investment, 

they should focus    the change of  Thai  government 
bond yield on bond trading  carefully because it‟s 
possible that more than one economic variables, 
influencing on  it  at the same time.   
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