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บทคัดย่อ 
 ส่วนต่างระหว่างราคาเสนอซื้อและเสนอขายสามารถแยกส่วนประกอบออกได้เป็นส่วนที่ส่งผลต่อการ
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ชนิดช่ัวคราวสําหรับส่วนต่างของราคาเสนอซื้อและเสนอขายพันธบัตรรัฐบาลในตลาดตราสารหน้ีไทยโดยใช้
ข้อมูลส่วนต่างอัตราดอกเบ้ียเสนอซื้อและเสนอขายเป็นรายวัน ต้ังแต่วันที่ 2 มกราคม 2546 ถึงวันที ่22 
สิงหาคม 2557 จากน้ันเช่ือมโยงส่วนประกอบทั้งสองเข้ากับต้นทุนที่ผูค้้าตราสารหน้ีแบกรับจากการที่ตนมี
ข่าวสารข้อมูลที่ด้อยเมื่อค้า และจากการทีต่นต้องบริหารการถือครองตราสารหน้ีเพ่ือการค้า ผู้วิจัยพบว่า
ส่วนประกอบสําหรับต้นทุนจากการบริหารการถือครองตราสารหน้ีมีความสัมพันธ์รูป U กับอายุคงเหลือของ
พันธบัตร โดยท่ีระดับและสัดส่วนคิดเป็นร้อยละในส่วนต่างของราคาลดลงจนเกือบเป็นศูนย์สําหรับพันธบัตร
อายุ 5 ถึง 10 ปี และพบว่า ส่วนประกอบสําหรับต้นทุนจากการมีข้อมูลขา่วสารที่ด้อย มีความสัมพันธ์เชิงบวก
กับปริมาณการซื้อขายที่เกิดจากการค้าระหว่างผู้ค้ากับลกูค้า ซึ่งลูกค้าส่วนใหญ่เป็นบริษัทจัดการลงทุน 
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The Components of Bid-Ask Spread in 
Thailand’s Government Bond Market 

 
1. Introduction 
 Bid-ask spread is of great interest to practitioners and regulators in Thailand’s bond 
market. As was suggested by Fleming (2003), spread is the best indicator of trading liquidity 
which is one of the most desirable properties of a market. For practitioners, spread is 
income earned by dealers and cost incurred by investors. And for regulators, understanding 
the structure of spread helps to shape policy making and market design for enhancing 
market quality. 
 Spread can be decomposed into asymmetric-information and inventory-control 
components. The asymmetric-information (AI) components arise in order to compensate 
dealers for incurring losses from possible trading with informed traders, while inventory-
control (IC) components do in order to compensate dealers for incurring costs from order 
processing and from inventory-related risk and management. See, for example, Foucault et 
al. (2013), chapter 3.  
 Previous studies estimated the components of bid-ask spread in several markets 
based on competing market microstructure theories and alternative econometric techniques. 
Most of these studies considered developed stock markets, high-frequency data, and 
regressions of prices on lagged prices and trade directions (Foucault et al. (2013), chapter 5). 
These studies agreed that AI components were dominant in the spread. The studies for 
bond markets--especially those in emerging countries, are few. And there is no study on the 
components of bid-ask spread for Thailand’s bond market. 

In this study, I estimate the components of bid-ask spread for Thailand’s government 
bond market. The contributions are at least two folds. Firstly, Thailand’s government bond 
market is one of the most important markets in Asia. In the sample countries of Asia Bond 
Monitor (Asian Development Bank (2014)), in the first quarter of 2014 Thailand’s government 
bond market ranked fourth in terms of size after Japan, China and Korea. This study is first to 
estimate the components of bid-ask spread in Thailand’s government bond market. The 
estimation is possible thanks to the unique dataset of bid and ask government-bond yields 
constructed exclusively for this study by the Thai Bond Market Association.   
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Secondly, as was measured by average bid-ask spread, in 2013 the trading liquidity of 
Thailand’s market ranked third after Korea and India for on-the-run bonds and ranked third 
after Korea and Singapore for off-the-run bonds (Asian Development Bank (2013)). Despite 
the relatively high trading liquidity, lower bid-ask spread, higher trading liquidity, and better 
quality of the market are always desirable for Thailand so that the market competes 
successfully with other national and international markets. The findings of this study about 
the relative importance of each component help the regulators to improve the market 
designs and to devise the market policies in appropriate ways.  

In the estimation, I follow Choi et al. (1998) to decompose the bid-ask spread into 
permanent and transitory components and estimate these two components from the 
percentage bid and ask spread using Kalman filtering. Then I relate them respectively with AI 
and IC components based on market microstructure theories, e.g. Glosten and Harris (1988). 
The theories explain that, on the one hand, the IC components generate income for dealers 
from a seemingly random order flow to cover inventory costs, order processing fees, and 
inventory-related risk. The IC components should be transitory components because their 
effects on the price time series are unrelated with the true value of the bond. On the other 
hand, the AI components compensate for possible losses incurred by dealers from trading 
with informed traders who know the true value. AI components should be permanent 
because they provide permanent effects on all future prices. 

Using the daily bid-and-ask-yield data for Thailand’s government bond market from 
January 2, 2003 to August 22, 2014, I find that the average percentage spread is rising with 
bond tenors. The inventory-control components exhibit a U-shaped relationship with the 
tenors. Their levels and percentage shares fall to almost zero for 5- to 10-year bonds. The 
asymmetric-information components are correlated positively with dealer-to-client trading 
volume to which asset management companies contribute most. Based on these findings, I 
conclude for Thailand’s bond market that (1) the order-processing costs residing in the IC 
components are very small, (2) the low liquidity of short and long bonds are due to their 
low floating supply and (3) clients--especially asset management companies, not dealers are 
informed traders.  
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2. The Model 
 I follow Choi et al. (1998) to consider the percentage bid-ask spread and decompose 
it into permanent and transitory components.1 I then relate the compositions respectively 
with AI and IC components so that the bid-ask spread BAS  at time t is the sum of AI 
component AI  and IC component IC  as in eq. (1). Madhavan and Smidt (1991), for 
example, proposes a theoretical model to describe dealer behavior that incorporates the 
effects of both information asymmetry and inventory. 
 BAS AI IC .        (1) 
 AI  follows a random walk process in eq. (2) because it affects the bond price 
permanently due to information brought into the market by informed traders. 
 AI AI w ,         (2) 
where w  is the error term. It is assumed w  is distributed normally with a zero mean and a 
σ  standard deviation.2 I impose a zero drift for the random walk process because the drift 
is the expected change of AI . A non-zero drift implies that AI  and BAS  increase or 
decrease without bound. But this is not possible. AI  and BAS  cannot be negative. And 
they cannot grow beyond 100 percent of the par value. A driftless random walk is 
commonly assumed for the permanent part of asset price, e.g. Hasbrouck (1993). I do not 
use the specification in Choi et al. (1998) because it is complicated but provides little more 
insight in the analysis. 
 IC  is transitory. I assume it follows a mean-reversion process in eq. (3). 
 IC IC  ρ µ IC e ,      (3) 
where the error term e  is distributed normally with a zero mean and a σ  standard 
deviation. e  is uncorrelated with w . µ can be interpreted as being the expected value of 
IC  to which IC  converges. ρ is the speed of convergence of IC  to µ  if IC  deviates from it. 
A mean-reversion process is popular in studies of interest rate behavior. The process should 
be applied well to describe the behavior of IC . In an inventory-control model such as 
Amihud and Mendelson (1981) and Ho and Stoll (1981), dealers adjust the spread through 

                                                            
1 Because the bid-ask spread is the difference of bid and ask prices, the permanent components cancel so that the spread 
becomes a stationary time series. The percentage spread reintroduces the permanent components to the series from the 
mid-point price denominator. 
2 A normality assumption is not necessarily inconsistent with the 0%-lower and 100%-upper bounds for the spread. The 
assumption can be made if the probability for the variable to take on a large negative or positive value is small.  
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IC  so that their inventory reverts to its optimal level.  Moreover, µ helps to identify the 
appropriate level of IC  and to differentiate it from the level of AI . 
 
3. The Estimation 
 I cannot observe AI  or IC . So in the estimation I will have to work with BAS —the 
only variable that can be observed in the model. Combining eqs. (1) and (3) gives the 
measurement equation in (4). 
 BAS AI  ρµ 1 ρ IC e .     (4) 
Eq. (2) is the transition equation. Eqs. (2) and (4) constitute a state-space model which can 
be estimated by Kalman filtering. The filter operates recursively on the time series of BAS  
to produce a statistically optimal estimate of AI . See Harvey (1989) for details. 
 
4. The Data 
 In the literature, the estimation of AI and IC components is generally based on high 
frequency, transaction price and trade data. However, these data are not available for 
Thailand’s bond market. The data available to me are daily bid and ask yields for 
government bonds. Although the daily data are not high-frequency, the analysis should not 
be affected much because the trading of bonds in the market is not very frequent. 

The data are constructed by the Thai Bond Market Association to be used for the first 
time in this study. They are from January 2, 2003 to August 22, 2014 (2847 daily 
observations). I consider the bonds of 1-, 3-, 5-, 7-, 10-, and 15-year tenors. All the sample 
tenors except for the 1-year tenor are benchmark ones. The 1-year tenor is added to the 
sample to represent short-term bonds.  
 I follow Choi et al. (1998) to convert bid and ask yields into percentage bid-ask 
spread so that the permanent component in the spread is preserved. The bond price B τ  

at time t for tenor τ is computed by B τ , where y τ  is the yield at time t for 
tenor τ. The spread is the difference between the bid and ask prices. It is converted to 
percentage spread by the average of bid and ask prices.  
 Table 1 reports the descriptive statistics of bid-ask spread for the sample bonds. The 
average spread is increasing with bond tenors. The average for 1-year tenor is smallest of 
0.05 basis point, while that for 15-year tenor is highest of 1.25 basis points. The standard 
deviations of the spread are increasing with tenors as well. 
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 I reject the normality hypothesis by Jarque-Bera (JB) tests for all the tenors at a 99% 
confidence level. I also check for the non-stationarity property which should be found for 
the spread with permanent components. If the spread is non-stationary, the AR(1) coefficient 
must be 1.00. I estimate the AR(1) coefficients and find that they are high and close to 1.00 
for all the tenors. I also test for the non-stationarity hypothesis. Despite the fact that the 
AR(1) coefficients are almost 1.00, the Dickey-Fuller (DF) tests reject the non-stationarity 
hypothesis at a 99% confidence level. The rejection may be due to biasedness of the tests 
or small contribution of permanent components to the spread. 
  

Table 1 
Descriptive Statistics 

Tenor Average Min Max STD Skew Kurt JB Stat AR(1) DF Test 
1Y 0.0527 0.0160 0.1798 0.0215 0.9653 1.3323 652.6894*** 0.9197 -10.9185***

3Y 0.2100 0.0326 1.1060 0.0978 2.0131 12.5005 20459.6019*** 0.9530 -8.2950***

5Y 0.3174 0.0634 1.1017 0.1189 0.3375 1.3356 265.6332*** 0.9132 -11.3665***

7Y 0.5053 0.0834 2.5384 0.1984 1.2939 7.5514 7558.8834*** 0.8989 -12.3259*** 
10Y 0.7210 0.1181 2.8398 0.2905 1.5744 6.8266 6704.3248*** 0.9289 -10.2560***

15Y 1.2572 0.3955 4.3298 0.4503 1.4395 5.8827 5088.3907*** 0.9425 -9.1558***

Note: *** = Significant at a 99% confidence. 

 
5. Empirical Results 
5.1 Parameter Estimates 
 I estimate the state-space model in eqs. (2) and (4) by the Kalman filter. The model 
parameters are reported in Table 2.  
 

Table 2 
Model Parameters 

Tenor µ ρ σ σ  
1Y 0.1273 0.1267*** 0.0048*** 0.0053***

3Y 0.8740 0.0540*** 0.0223*** 0.0144***

5Y 1.58E-08 0.1681*** 0.0278*** 0.0307***

7Y 2.23E-07 0.1163*** 0.0478*** 0.0560***

10Y 1.61E-06 0.1387*** 0.0569*** 0.0693***

15Y 4.3298** 0.1948*** 0.0891*** 0.0935***

Note: ** and  ***= Significant at 95% and 99% confidence levels, respectively. 
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 Turn first to µ--the long-run expected value of IC . It is interesting to find that IC 
costs are relatively high for short bonds of 1- and 3-year tenors. But they drop to about zero 
for 5-, 7- and 10-year bonds and rise quickly to 4.33 basis points for 15-year bonds. High µ’s 
correspond with high IC . They also contribute to high percentage shares of IC  in the 
spread which I will show graphically below.  

The convergence speed ρ is small, suggesting that it takes dealers quite some time 
to adjust IC  gradually until it reaches µ. The longest half life is 12.49 days for 3-year bonds 
and the shortest is 3.19 days for 15-year bonds.3 
 
5.2 Percentage Contributions of Asymmetric-Information and Inventory-Control 
Components in Bid-Ask Spread   

The relative importance of AI  and IC  in the spread is useful information to the 
regulators for policy making and market design. Figures 1.1 to 1.6 show the percentage 
contributions of AI  and IC  to the spread of sample bonds. Consistent with the levels of  
µ’s, the percentage contributions of IC  are high for 1- and 3-year bonds and they drop to 
about zero for 5-, 7-, and 10-year bonds. The contributions are highest for 15-year bonds. 
 

Figure 1 
Percentage Contributions of Inventory-Control and 

Asymmetric-Information Components in Bid-Ask Spread 
Figure 1.1 

1-Year Tenor 

 
 

                                                            
3 The half life equals 
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Figure 1.2 
3-Year Tenor 

 
Figure 1.3 

5-Year Tenor 

 
Figure 1.4 

7-Year Tenor 
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Figure 1.5 
10-Year Tenor 

 
Figure 1.6 

15-Year Tenor 

 
Note: The vertical axis is percentage contributions of components and the horizontal axis is day (t) of the sample. The 
black-shaded area represents inventory-control components, while the grey-shaded area represents asymmetric-
information components. Day (t=1) is January 2, 2003 and Day (t=2487) is August 22, 2014. 

 
5.3 Identification of Informed Traders 
 For the 5-, 7- and 10-year bonds, the percentage contributions of AI components are 
very high. So, the high spread must results from those informed traders who trade these 
bonds in the market. On the one hand, Gravelle (1999) and McGroarty et al. (2007) argued 
that informed traders were dealers because they could exploit information in clients’ order 
flows for the benefits of their own. On the other hand, however, Foucault et al. (2013) 
proposed that informed traders could be clients who had superior research and analytical 
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skills and therefore knew better about the true value of bonds. Because informed traders 
are major contributors to the spread, it is interesting to ask who these informed traders are.  
 To answer this important question, I regress the AI components on outright trading 
volumes, scaled by the market value, from dealers and clients.4 If traders are informed 
traders, their trading volumes must be correlated positively with the AI components (Goss 
(2008)). I obtain the volume and market value data from the Thai Bond Market Association.   

Table 3.1 reports the regression coefficients of the AI components on the trading 
volumes with dealers and with clients. It is found that the relationship for clients is positive 
and significant for all the tenors. The relationship for dealers is negative or very small. This 
finding leads me to conclude that informed traders are clients. 
 

Table 3 
Identification of Informed Traders 

Table 3.1 
By Major Counterparties 

Tenor Dealer to Dealer Dealer to Client 
1Y -0.0163 0.6187***

3Y -2.4555*** 0.9533***

5Y 1.2730* 3.8647***

7Y 0.1522 5.9305***

10Y -8.9197*** 4.9940***

15Y 0.6365 13.5511***

Note: * and ***= Significant at 90% and 99% confidence levels, respectively. The gray-shaded cells indicate positive and 
significant statistics.  
 
 
 
 
 
 
 
 

                                                            
4 AI components follow a random walk by construction. The regressions are valid only when they are cointegrated 
regressions. I check for the regression residuals and find that they are stationary. The regressions are cointegrated and the 
resulting coefficients can be used.  
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Table 3.2 
By Types of Clients 

Tenor Asset Mgt Insurance DCO NDL FCO IND Others 
1Y 1.1704*** -12.0953*** 3.6921*** -0.1923 -4.5252*** 56.8725*** -0.3644
3Y 2.4842*** -62.7627*** 11.3027*** -3.2845 -17.9780*** 177.1961*** -11.2626***

5Y 7.1844*** -24.8244*** 15.0505*** -14.5406*** -7.6598*** 242.8902*** -11.9065***

7Y 11.5169*** -23.7460*** 24.9222*** -30.9649*** -15.9206*** 225.6898*** -19.8618***

10Y 10.7395*** -88.0354*** 24.3729*** -14.2837 -31.2227*** 258.4386*** -22.4385**

15Y 25.5868*** -66.4381* 59.0619*** -4.0548 -61.7349*** 527.1728*** -33.0875*

Note: *, **, and ***= Significant at 90%, 95% and 99% confidence levels, respectively. The gray-shaded cells indicate positive 
and significant statistics. DCO = domestic companies, NDL = financial institutions with no dealer licenses, FCO = foreign 
companies and IND = individual investors. 
 

Table 3.3 
Patterns of Trading Values 

Trading Types AR(1) 
Dealer to Dealer -0.6520***

Dealer to Client -0.6225***

Dealer to Asset Management Companies -0.5994***

Dealer to Insurance Companies -0.5559***

Dealer to DCO -0.6017***

Dealer to NDL -0.4601***

Dealer to FCO -0.4871***

Dealer to IND -0.5022***

Dealer to Others -0.4716***

Note: ***= Significant at a 99% confidence level. AR(1) is the AR(1) coefficient of the differenced, scaled trading volumes. 
DCO = domestic companies, NDL = financial institutions with no dealer licenses, FCO = foreign companies and IND = 
individual investors. 

 
 Clients can be asset management companies, insurance companies, domestic 
companies, foreign companies, financial institutions with no dealer licenses, individual 
investors and other investors. Clients may be more or less informed than dealers. In order to 
examine which particular groups of clients are informed traders, I repeat the procedure for 
each group. The results are in Table 3.2. I find that the regression coefficients are positive 
and significant for asset management companies, domestic companies, and individual 
investors. Based on this finding, I conclude that not all clients are informed. Asset 
management companies, domestic companies, and individual investors are the only 
informed clients. 
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 In Tables 3.1 and 3.2, I also find negative and significant relationship for certain 
clients. This relationship implies that dealers adjust the spread downward with the rising 
trading volume of these clients. To understand this incident, I check for the time series 
behavior of the trading volumes based on autoregressions of differenced scaled volumes. 
The results in Table 3.3 show that the volumes are negatively autocorrelated. The AR(1) 
coefficients are highly significant, implying that order flows of each client group can be 
predicted. It is not difficult to modify an asymmetric-information model to show that the 
relationship of AI components with trading volume of poorly informed traders is negative.5 
 
6. Discussion 

Based on the findings in this study, I conclude for Thailand’s bond market that (1) 
the order-processing costs residing in IC components are very small, (2) the low liquidity of 
short and long bonds are due to their low floating supply, and (3) clients--especially asset 
management companies, not dealers are informed traders.  

My first conclusion is based on the fact that the order-processing costs must be 
positive and should be about the same for all bonds. Because the IC components of 5- to 
10-year bonds are about zero and the order-processing costs cannot be larger than the IC 
components, the order-processing costs must be about zero as well.  

My second conclusion relies on Gravelle (1999) who suggests that the prices of 
government bonds are driven by common factors. So the information about all bonds is the 
same and must be the one on these factors. The small percentage shares of AI components 
in the spread for short and long bonds cannot result from relatively poorer information of 
informed traders on these bonds than for the 5- to 10-year bonds. They must come from 
the large percentage shares of IC components. The inventory control and management of 
these bonds is risky and costly because of low floating supply of the bonds. For short 
bonds, the low floating supply is due to the outside option (Gravelle (1999)).6 For long 
bonds, the low floating supply is due to their relatively low outstanding value. For example 
on September 4, 2014, the outstanding value of 10-year-or-shorter loan bonds is 2.22 trillion 
                                                            
5 For example in Glosten and Milgrom (1985), provided that the order flow in the last period is not from a noise trader, the 
dealer revises the noise-trading probability upward in the current period. The resulting bid-ask spread is lower, while it is 
more likely that the order is coming from a noise trader.  
6 The outside option to a bond holder provides two alternatives from which the holder can earn returns from the bond. 
One is to pay transaction costs and sell the bond in the market. The other is to hold it to maturity and earn coupons plus 
redemption value.  
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baht while that of longer-than-10-year bonds is 0.97 trillion baht. Gravelle (1999) notices that 
low outstanding value translates to low floating supply. Finally, my third conclusion follows 
Goss (2008) who points out that AI components must rise with trading volume of informed 
traders. 

The findings on the relative importance of AI and IC components have important 
policy implications and recommendations. The regulators invest tremendous efforts to 
improve market quality. One way to proceed is to lower bid-ask spread. For 5- to 10-year 
bonds, the major contributor to bid-ask spread is AI components. A direct approach to lower 
the spread is to prevent informed traders from participating in the market. But this approach 
is not desirable because it prohibits information from flowing into the market via order flows 
of these traders. The state of being informed is relative to dealers with informed traders. 
Because bond prices are driven by common factors, there is no private information about 
the bonds (Gravelle (1999)). The fact that informed traders are being better informed should 
be interpreted as these traders being equipped with thorough researches and in-depth 
analyses (Foucault et al. (2013)). Dealers in Thailand’s bond markets are financial institutions. 
It should not be difficult for them to lessen their information deficiency. The regulators can 
help by giving them training and offering them with access to research and databases. 

The regulators can reduce the spread for long bonds by the IC-component 
mechanism. Because the long bonds have low outstanding value that leads to low floating 
supply, the Public Debt Management Office may consider issuing more long bonds for fund 
raising in the future.  

I have no suggestions to lessen the spread for short bonds. Their spread is already 
small. Moreover, their outside-option value is naturally high so that investors tend to hold 
short bonds until their maturities. Finally, the order-processing costs are very low and almost 
zero. Any attempt to reduce the order-processing costs is a net loss and is not 
recommended. 
 
7. Conclusion 

Bid-ask spread can be decomposed into permanent and transitory components. 
These components can be related with asymmetric-information and inventory-control costs 
being incurred by dealers.  Evidence on the relative importance of these components is 
useful for policy making, market design and market quality improvement. Yet, a study on the 
subject has never been conducted for Thailand’s government bond market.  



15 
 

In this study, I estimate the spread’s permanent and transitory components in 
Thailand’s government bond market--using daily bid and ask yields from January 2, 2003 to 
August 22, 2014. The transitory, inventory-control components exhibit a U-shaped 
relationship with bond tenors. Their levels and percentage shares fall to almost zero for 5-to 
10-year bonds. The asymmetric-information components are correlated positively with 
dealer-to-client trading volume to which asset management companies contribute most.  

These findings have important policy implications and recommendations. Bid-ask 
spread can be reduced and market liquidity can be enhanced by improving information set, 
research and analytical skills of dealers and by providing higher floating supply of long 
bonds. New measures or initiatives to lessen order-processing costs such as new trading or 
clearing-and-settlement systems are not needed. The order-processing costs are already low 
and almost zero.      
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