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Abstract

Major emerging market countries issue significant amounts of local currency bonds in order to finance their budget deficits.
As liquidity is a substantial feature of the financial markets, understanding bond liquidity dynamics is essential. The bid-ask
spread is an important measure of bond liquidity and reflects explicit transaction costs. We apply a panel regression model
in order to analyze bond-level and country-level characteristics’ effects on bond liquidity and bid-ask spread. Results show
that volatility, credit risk and duration have significant effects on emerging market bond liquidity. Emerging market sovereign
bonds with lower volatility, lower credit risk and shorter duration have narrower bid-ask spreads, on average.
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Introduction

Emerging market (EM) sovereign bonds have notable
improvements within the last decades. Plenty of EM treas-
uries have issued significant amounts of fixed-income secu-
rities in order to finance their budget deficits. Especially,
the global financial crisis had steered capital flows into the
EM economies.

As investor attention and market size have been increased
for the EM sovereign bonds, liquidity measurement and
identifying liquidity determinants in such markets gain
importance.

Liquidity is defined as ease of trade (Stange and Kaserer
2009), and it represents how fast an investor could dispose
large amounts of a financial security at a fair price (Lybek
and Sarr 2002). As liquidity is a significant aspect of finan-
cial markets, liquidity measurement is critical for all market
participants.

The main motivation of this study is to analyze the effects
of bond-level and country-level characteristics on the bid-
ask spread and liquidity for the EM sovereign bonds.
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Bid-ask spread is the difference between the best buy and
sell orders at a certain point of time. It is an explicit transac-
tion cost and directly related to trading activity. Amihud and
Mendelson (1986) assert that the bid-ask spread is a measure
of liquidity and represents the immediate execution cost.
According to Fleming (2001), the bid-ask spread is a useful
measure to evaluate and monitor bond liquidity.

Plenty of previous studies in the literature describe and
model the relation of liquidity and asset features for different
asset classes, and the main focus of previous studies is on the
stock markets or developed markets (DM). However, there is
no research in the literature that focus on the EM bond mar-
kets, as far as we know. This paper aims to contribute to the
literature of liquidity and bid-ask spread effects on pricing
and financing decisions for the EM sovereign bonds. There-
fore, we examine sovereign bond liquidity and its determi-
nants for our sample of the EM sovereign bonds. The evi-
dence of liquidity effect on bond returns and yield spreads
(Lesmond 2005) increases the importance of understanding
the determinants of bond liquidity and bid-ask spread.

Our findings may have important implications for all mar-
ket participants. As liquidity affects the secondary market
trading costs, an asset’s return is dependent on its liquid-
ity. Hence, liquidity measurement and estimation become
important for investors and traders. Moreover, since liquid-
ity affects asset returns, the cost of capital of bond issuers
may depend on secondary market liquidity. Additionally,
as market regulators aim to decrease market frictions and
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improve efficiency, analysis of liquidity components and
determinants could be helpful.

The rest of this article is structured as follows: Sect. 2
contains the literature review, Sect. 3 describes the data set
and empirical methodology, Sect. 4 represents results of the
applied regression model, and Sect. 5 concludes the study.

Literature review
Liquidity dimensions and measurement

Liquidity is defined as an ambiguous and shady concept
(Kyle 1985). Schwartz and Francioni (2004) assert that easy
conversion of a security into cash is a requisite for being
liquid. There are numerous definitions of liquidity in the
literature.

In addition to the definitions of liquidity in the literature,
many scholars mention about dimensions of market liquidity.
Garbade (1982), Kyle (1985), and Holden (1990) assert that
there are three dimensions of the market liquidity; tightness,
depth, and resiliency. Tightness is related to the execution
cost of a trade within a short time period, depth refers to the
volume in a market and shows the ability of trading large
quantities without causing significant price movements, and
resiliency indicates the degree and speed of price recovery
after an abrupt shock. In addition to these three dimensions,

Table 1 Liquidity measures

Lybek and Sarr (2002) refer to two additional dimensions of
market liquidity, which are immediacy and breadth. Breadth
refers to the availability of enough order volume at different
price levels for a security, and immediacy indicates to the
efficiency of a trading environment and the speed of order
execution.

According to Diaz and Escribano (2020), measuring
each of the dimensions becomes essential and required, as
there are significant relations between the liquidity dimen-
sions. Also, these relations indicate that different dimensions
should be measured simultaneously.

For the different dimensions of liquidity, numerous meas-
urement models are developed in the literature. The fore-
most liquidity measures in the literature are summarized
in Table 1. The models differentiate due to the underlying
rationale on which the models are built, and the data they
use. Data are mainly classified into two groups based on fre-
quency, low-frequency and high-frequency. Low-frequency
data are daily or less frequent, and high-frequency data
include intraday data points. High-frequency data may not
always be available or access to such data may be expensive.
Additionally, high-frequency data are also associated with
higher computational burden and requires higher effort for
data handling. On the other hand, access to low-frequency
data is easier and cheaper, even it is public and free for most
of the time. Moreover, low-frequency data involve lesser
computational burden and easier data handling. Additionally,

Liquidity measure Author Formula* Dimension
Quoted spread Stoll (1989) Ask, — Bid, ! Tightness
Effective spread Lee (1993) 23|P; — (Ask; + Bid,)/2|0Q; Tightness
ZQ;
Imputed roundtrip Dick-Nielsen et al. (2012) P — Poin Tightness
Pmtvc 3
Quote size Fleming (2001) QuoteSize;, 3 Depth
Trade size Fleming (2001) TradeSize, Depth
Interquartile range Han and Zhou (2007) ploth — p2sih Resilience
Py
Range measure Downing et al. (2005) P i=Prin Breadth
— %100
Volume;

* Ask, : Best Ask price at time t, Bid, : Best Bid price at time t

P;: Price of trade i, Ask;: Ask quote in effect when trade i was transacted, Bid;: Bid quote in effect when trade i was transacted,

Q;: number of securities transacted in trade i

P

max °*

. Maximum price in a roundtrip trade, P,

min *

QuoteSize; : Average daily quote size in week i

TradeSize; : Average daily trade size in week i

75th

p;>™ : T5th percentile of trade prices in day t, p.

P

max,i

25th
t

: 25th percentile of trade prices inday t, p, :

Minimum price in a roundtrip trade

Average trade price in day t

: Maximum price in week i, P, ;: Minimum price in week i, p;: Average price in week i, Volume,: Total face value traded in week i
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data frequency selection should also depend on the aim of
the analysis in order to ensure that the data frequency is
consistent with model and its output.

Market microstructure

Market microstructure is a subject of finance which deals
with organization of markets, trade processes, and how
exchanges occur. Market microstructure covers market
design, price formation, transaction costs, trader behavior,
and market efficiency, and tries to understand determinants
of such topics. As liquidity is an important aspect of finan-
cial markets, market microstructure strives to understand,
analyze, and model liquidity. As data availability and com-
putational power have increased over last decades, the num-
ber of market microstructure literature focuses on liquidity
has soared. Even different measures exist, not all of them
may be applicable to specific asset classes, due to data
availability or market microstructure. According to Diaz
and Escribano (2020), there is no agreement on the most
suitable liquidity measure which comprehends each liquid-
ity dimension, and they assert that the measure should be
selected with regard to the market characteristics and the
research question. As mentioned above, different dimensions
of liquidity represent distinct characteristics of the market
microstructure.

Even there are multiple dimensions of liquidity and
plenty of liquidity measures, applying these measures in
bond markets may be suspicious or biased, as most of the
measures primarily designed for the equity markets. There
are significant structural differences between the bond and
equity markets. For instance, the topmost trading system for
sovereign bonds in Europe, Mercato dei Titoli di Stato, has
quite low number of transactions per bond with comparison
to equities, yet the total volume for bonds is much higher
than the equity markets (Darbha and Dufour 2013).

Bond trades generally happen in over-the-counter (OTC)
markets, rather than organized markets. Also, an issuer
issues a variety of bonds which differ in time to maturity,
coupon frequency, interest rate, interest type, etc., while an
issuer mostly has a single stock type. Additionally, bond
investors generally buy and hold a bond until its maturity.
These situations lead to lower number of trades and lower
liquidity in bond markets.

Another significant aspect of market microstructure is
market makers (or primary dealers), especially for bond mar-
kets. Stoll (2003) asserts that bond markets are mostly dealer
markets and mainly rely on dealers’ buy and sell quotes in
order to supply liquidity. Market makers supply buy and sell
orders for a security, and they are generally obliged to sus-
tain certain criteria, such as maintaining minimum amounts
both at buy and sell sides, or a maximum price difference
between buy and sell orders. Thus, the presence of market

¥

makers provides liquidity and has positive impact on all
dimensions of liquidity, but the effect is more visible for
tightness dimension. In sovereign bond markets, market-
making activity is generally promoted by local authorities.
Hence, market makers presence makes tightness dimension
more visible and measurable.

According to Fleming (2001), the bid-ask spread is a use-
ful measure to evaluate and monitor bond liquidity for the
US markets. Additionally, Diaz and Escribano (2019) com-
pare the performance of the most commonly used liquidity
measures and find that tightness and resilience are able to
reflect liquidity differences for the US corporate bonds. As
the bond markets have lower number of orders and trades,
and greater average trade volume, we expect that tightness
would represent liquidity better than the other dimensions.
Additionally, data availability and frequency effects the cho-
sen liquidity dimensions and measures. Our data set includes
intraday bid and ask prices, but does not involve intraday
trade price and volume information, due to data availability.
Therefore, a relative intraday bid-ask spread is calculated,
and selected as the liquidity measure for our sample.

There are numerous studies in the literature that analyze
liquidity measures or liquidity determinants in DM (Diaz
and Escribano 2017; Schestag et al. 2016; Langedijk et al.
2018). However, EM bond markets are not covered specifi-
cally for the liquidity determinants. Even market micro-
structures for bond markets may be similar across different
countries, there would be differences between EM and DM
countries. According to Mohanty (2002), fewer market par-
ticipants and smaller investor base may limit bond market
efficiency, and financial sector policy and monetary policy
have important effects on bond markets for smaller econo-
mies. For example, the interconnectedness of bond markets
and money markets of an EM makes its bond market more
vulnerable to monetary policy, currency shocks or economic
situation.

Determinants of liquidity

There are plenty of researches in the literature that describe
and analyze the relation of bid-ask spread and asset charac-
teristics for fixed-income or equity markets.

Chen et al. (2007) examine corporate bond markets to
analyze bond liquidity, bid-ask spread and bond yield. They
find a very limited effect of outstanding amount on bond
liquidity and assert that there is a strong evidence of signifi-
cant relation between bond volatility and liquidity. Liquidity
effect exists both for the investment-grade and speculative-
grade bonds. Additionally, they find that changes in liquid-
ity and yield spreads are highly associated with each other;
higher illiquidity is associated with higher yield spread, and
a liquidity improvement leads to a reduction in yield spread.
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Liquidity costs and yield spreads are higher for bonds with
longer time to maturity, and liquidity costs are higher for
speculative-grade bonds according to their results. Also,
they assert that liquidity and credit rating are crucial deter-
minants of bond yield spreads, yet liquidity effect is greater
than the other determinants.

According to Edwards et al. (2007), greater outstanding
amount and lower credit risk leads to a decrease in transac-
tion costs. They also assert that transaction costs are at the
lowest level just after the issue date and just before the bond
maturity. Bao et al. (2011) find that illiquidity decreases with
bond’s outstanding amount, but increases with a bond’s term
to maturity and age.

Galliani et al. (2014) investigate the relation between
bond characteristics and bond liquidity. They discover that
duration, outstanding amount, issuer’s credit rating, and
time to maturity at issue date have significant influence on
the liquidity of the European sovereign bond markets. Their
results approve that lower credit rating, smaller outstand-
ing amount and greater duration decrease bond liquidity.
Feldhiitter and Poulsen (2018) assert that credit risk and
maturity reduce liquidity and lead to wider bid-ask spread
for the investment-grade corporate bonds.

Even though bond and equity markets have different
microstructures, they may have certain similar liquidity
characteristics. For example, Chordia et al. (2004) mention
that there are significant correlations between bond and
equity liquidities, and weekly patterns of both market liquid-
ities are quiet similar. So that, the literature on liquidity and
its determinants in equity markets may guide to researches
on bond liquidity. Bedowska-Séjka (2019) investigates the
relation between volatility and liquidity for the European
equity markets and discovers that liquidity decreases and
bid-ask spread becomes wider when an increase in volatil-
ity occurs. She also reports that a financial turmoil leads to
higher volatility and greater bid-ask spread. Additionally,
Bedowska-Séjka and Echaust (2019) analyze volatility and
liquidity for the equities of five European countries and dis-
cover that there is negative correlation between the global
volatility and market liquidity. On the other hand, Batten and
Vo (2014) investigate the relation of equity return and liquid-
ity in Vietnam and discover that there is positive correla-
tion. They assert that their results contradict findings in DM
countries and report that the difference may be a result of
lower level of integration with the global financial markets.

Data and methodology
Data

Our data set includes data of thirty-three local currency (LC)
sovereign benchmark bonds from six EM countries, which

are Brazil, India, Indonesia, Russia, South Africa and Tur-
key. The sampling period, which consists of 64 business
days, starts from June 21, 2019, and ends in September 18,
2019.

The data set includes intraday bond quotes, daily fre-
quent bond and market characteristics data, such as option
asset swap spread, basis point value, mid-yield, duration,
historical volatility, credit default swap of the issuer coun-
try, daily market return in the issuer country, and issuer
country. The whole data set is obtained from Bloomberg
Terminal and Thomson Reuters Eikon.

Methodology

In order to obtain a benchmark liquidity measure, we cal-
culate daily average relative bid-ask spread for each bond.
The difference between the best buy and sell quotes at a
certain point of time is called as the quoted spread. We
compute relative quoted spread in order to have a rela-
tive measure. The relative quoted spread equals to quoted
spread divided by the average of best buy and sell quotes.
As the best quotes available in the market changes within a
day, we calculate an average relative spread for each trad-
ing date, using intraday quote data. Equation 1 represents
average daily relative quoted spread (RS).

Y, Ask Quote, — Bid Quote,,

RS = L D :
N (Ask Quote, + Bid Quote,)/2

n=1

ey

where N is the number of updates in best bid or ask orders
in a trading day.

To analyze the effects of bond characteristics on the
bid-ask spread, we apply regression analysis. Pooled
ordinary least squares (OLS) regression has drawbacks
when heterogeneity across groups exists. Panel regres-
sion models have advantages to inspect heterogeneity and
unobserved effects. According to Hsiao (2014), panel data
analysis is more advantageous than OLS, since it allows to
handle heterogeneity and is able to detect effects that are
not possible to observe via cross-sectional or time series
regression analysis. Additionally, random effect compo-
nents of mixed-effects panel regression models allow to
include time-invariant independent variables. Therefore,
we employ a mixed-effect panel data regression model
which is given in Equation 2. We use daily RS of each
bond as the dependent variable and the bond character-
istics as the independent regression variables, which are
defined in Table 2. AS, DUR, BPV, MY, VOL, CDS and
MKT are daily frequent time variant and continuous vari-
ables, while COU is a time-invariant variable.
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Table 2 Definitions of panel regression variables

Variable Definition

RS Relative quoted spread

AS Asset swap spread

DUR Duration

BPV Basis point value

MY Mid yield

VOL Historical volatility

CDS Entry price of issuer Country’s
credit default swap

MKT Daily market return in issuer country

Cou Issuer country

RS; = u+ B AS; + B,DUR; + p;BPV;
+ BsCDS;; + p;MKT}
+ COUIndonesia + COUIndia
+ COUgygsia + COUryey + COUgqunagrica
+ bli + sz + eij

@

where i refers to each trading day of the sampling period, j
refers to each bond, b,; and b,; are the random intercepts, and
e;; 1s the random error.

Results

The descriptive statistics of the panel regression variables
are given in Table 3. Our sample has an average relative
spread of 0.219%, which means a round trip bond trade with
value of 100,000 LC generates a transaction cost of 219 LC
on average, due to the bid-ask spread. The correlation coef-
ficients of the variables are represented in Table 4. VOL has
the greatest correlation coefficient against RS with 0.643.
AS, MY, DUR, CDS and MKT are positively correlated with
the bid-ask spread, and their correlation coefficients range
from 0.022 to 0.446. Only BPV has a negative coefficient,
which is very close to zero, against RS.

The results of regression model are represented in
Table 5. According to the results, DUR, VOL and CDS have
statistically significant coefficients, while AS, BPV, MY and
MKT have limited effects on the bid-ask spread. Greater
volatility and duration lead to greater bid-ask spread, and
countries with higher CDS have wider bid-ask spread. Also,
there are differences between the countries. South Africa has
significantly narrower bid-ask spread, while Indonesia have
greater bid-ask spreads than other countries, on average.

According to the results, our findings on volatility and
credit risk are coherent with the findings of Chen et al.
(2007), who find significant relation between bond liquidity,
volatility, credit risk and yield. We find significantly positive
coefficients for volatility and credit risk, while yield does not
have significant effect for our sample.

Table 3 Descriptive summary N

o ; . Mean St. Dev. Pctl(25) Median Pctl(75)
statistics of regression variables
RS (%) 1703 0.219 0.21 0.071 0.164 0.295
AS 1703 63,889 77,91 8,28 68,16 134,555
BPV 1703 10,435 14,888 2628 5,99 9,564
MY 1703 8468 3297 6564 7,18 9133
DUR 1703 4944 3256 1,92 4294 7749
VOL 1703 6291 6072 2017 4793 8482
CDS 1703 150,787 100,064 86,775 113,415 165,255
MKT 1703 0.009 0.919 —0.500 0.050 0.061
Table 4 Cprrelat?on coefficients RS (%) AS BPV MY DUR VOL CDS MKT
of regression variables
RS(%) 1
AS 0.402 1
BPV —0.098 0.059 1
MY 0.291 0.308 —-0.207 1
DUR 0.446 0.548 0.165 —0.020 1
VOL 0.643 0.427 0.090 0.537 0.410 1
CDS 0.184 0.312 —0.118 0.934 —0.188 0.505 1
MKT 0.022 —0.010 0.011 0.042 —0.029 0.031 0.037 1
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Table 5. Mixeq effects panel Coefficient Standard error Lower confident Upper confident
regression statistics interval (2.5%) interval (2.5%)
(Intercept) —0.133656 0.0748701 —0.2677922 0.0011849
AS —0.0001133  0.0001297 —0.0003687 0.000137
BPV —0.0018965  0.0016681 —0.0047763 0.0010893
MY 0.0074287 0.0049566 —0.0033026 0.0163278
DUR 0.0320953 0.0072829 0.0191804 0.0449543
VOL 0.0055802 0.0010967 0.0036621 0.0080559
CDS 0.0008048 0.0002386 0.0003387 0.00128
MKT 0.0014449 0.0028308 —0.0041149 0.0070011
COUjpgonesia 0.2110118 0.0811101 0.0707496 0.355221
COUpgia 0.012163 0.0830125 —0.1317495 0.1606266
COUgysia —0.0215696  0.0796199 —0.1595439 0.121653
COUrypiey —0.085473 0.1015766 —0.2669203 0.1082405
COUgyumAfrica —0.1776608  0.0898592 —0.3327271 —0.0173091
Number of observations 1703
Number of groups: Date 64
Number of groups: Bond 33
Akaike information criterion —2814.1
Bayesian information criterion —2727.1
Intraclass correlation 41%
Log likelihood 1423.1
Root mean square error 0.0994

Our findings on credit risk and duration are parallel to
Edwards et al. (2007). Also, our finding on duration is simi-
lar with Bao et al.’s (2011) results. Additionally, we find
similar results with Feldhiitter and Poulsen (2018) and Gal-
liani et al. (2014) for duration and credit risk. Lastly, our
finding on volatility is coherent with Bedowska-Séjka’s
(2019) results.

Summary and conclusions

In this research, we look for the determinants of bid-ask
spread for the EM sovereign bonds. As liquidity has effects
on transactions costs, asset returns are directly related with
asset liquidity. Hence, exploring liquidity determinants
becomes important for traders, investors and issuers. Also,
market regulators are interested in liquidity effects, since
they aim to decrease market frictions and increase market
efficiency.

In order to explore the relation between bid-ask spread
and bond characteristics, we apply a mixed effects panel
regression model. According to our results, bond duration,
bond volatility and country CDS have significant effects on
bid-ask spread. Higher duration, volatility and CDS lead to
greater bid-ask spread, on average. Moreover, there are sig-
nificant differences between the countries.

Our empirical results are similar with findings of Feld-

hiitter and Poulsen (2018) in the US bond markets and
Bedowska-Séjka (2019) in the EU equity markets. Addi-
tionally, the results are partly coherent with results of Gal-
liani et al. (2014) for the EU bond markets, Chen et al.’s
(2007), Bao et al.’s (2011) and Edwards et al.’s (2007)
findings for the US OTC bond markets.

As our results show that bond-level and country-level
characteristics affect bond liquidity and bid-ask spread,
the findings could be appealing for market participants
and regulators.

Declarations

Conflict of interest The authors declare that they have no conflict of
interest.

References

Amihud, Y., and H. Mendelson. 1986. Asset pricing and the bid-ask
spread. Journal of Financial Economics 17: 223-249. https://
doi.org/10.1016/0304-405X(86)90065-6.

Bao, J.,J. Pan, and J. Wang. 2011. The illiquidity of corporate bonds.
The Journal of Finance 66: 911-946. https://doi.org/10.1111/j.
1540-6261.2011.01655.x.

¥


https://doi.org/10.1016/0304-405X(86)90065-6
https://doi.org/10.1016/0304-405X(86)90065-6
https://doi.org/10.1111/j.1540-6261.2011.01655.x
https://doi.org/10.1111/j.1540-6261.2011.01655.x

352

E. Su, K. Tokmakgioglu

Batten, J.A., and X.V. Vo. 2014. Liquidity and return relationships in
an emerging market. Emerging Markets Finance and Trade 50:
5-21. https://doi.org/10.2753/ree1540-496x500101.

Bedowska-Séjka, B. 2019. The dynamics of low-frequency liquidity
measures: The developed versus the emerging market. Journal
of Financial Stability 42: 136-142. https://doi.org/10.1016/j.jfs.
2019.05.006.

Bedowska-Séjka, B., and K. Echaust. 2019. Commonality in liquidity
indices: The emerging European stock markets. Systems 7. https://
doi.org/10.3390/systems7020024.

Chen, L., D.A. Lesmond, and J.Z. Wei. 2007. Corporate yield spreads
and bond liquidity. The Journal of Finance 62: 119-149. https://
doi.org/10.1111/5.1540-6261.2007.01203 ..

Chordia, T., A. Sarkar, and A. Subrahmanyam. 2004. An Empirical
Analysis of Stock and Bond Market Liquidity. The Review of
Financial Studies 18: 85-129. https://doi.org/10.1093/rfs/hhi010.

Darbha, M., and A. Dufour. 2013. Microstructure of the euro-area gov-
ernment bond market. In Market Microstructure in Emerging and
Developed Markets (pp. 39-58). John Wiley & Sons, Inc. https://
doi.org/10.1002/9781118681145.ch3.

Diaz, A., and A. Escribano. 2017. Liquidity measures throughout the
lifetime of the U.S. treasury bond. Journal of Financial Markets
33: 42-74. https://doi.org/10.1016/j.finmar.2017.01.002.

Diaz, A., and A. Escribano. 2019. Credit rating and liquidity in the US
corporate bond market. The Journal of Fixed Income 28: 46-59.
https://doi.org/10.3905/j£1.2019.28.4.046.

Diaz, A., and A. Escribano. 2020. Measuring the multi-faceted dimen-
sion of liquidity in financial markets: A literature review. Research
in International Business and Finance 51: 101079. https://doi.org/
10.1016/j.ribaf.2019.101079.

Dick-Nielsen, J., P. Feldhiitter, and D. Lando. 2012. Corporate bond
liquidity before and after the onset of the subprime crisis. Journal
of Financial Economics 103: 471-492. https://doi.org/10.1016/j.
jfineco.2011.10.009.

Downing, C., S. Underwood, and Y. Xing. 2005. Is liquidity risk priced
in the corporate bond market. Technical Report working paper,
Rice University.

Edwards, A.K., L.E. Harris, and M.S. Piwowar. 2007. Corporate
bond market transaction costs and transparency. The Journal of
Finance 62: 1421-1451. https://doi.org/10.1111/j.1540-6261.
2007.01240.x.

Feldhiitter, P., and T.K. Poulsen. 2018. What determines bid-ask
spreads in over-the-counter markets? SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.3286557.

Fleming, M.J. 2001. Measuring treasury market liquidity. SSRN Elec-
tronic Journal. https://doi.org/10.2139/ssrn.276289.

Galliani, C., G. Petrella, A. Resti, and F. Cazan. 2014. The liquidity of
corporate and government bonds: drivers and sensitivity to differ-
ent market conditions. Technical Report Joint Research Centre of
the European Commission. https://doi.org/10.2788/70146.

Garbade, K. 1982. Securities markets. USA: McGraw-Hill.

Han, S., and H. Zhou. 2007. Effects of bond liquidity on the nondefault
component of corporate bond spreads: Evidence from intraday
transactions data. SSRN Electronic Journal. https://doi.org/10.
2139/ssrn.981408.

Holden, C.W. 1990. Intertemporal arbitrage trading: theory and empiri-
cal tests. Discussion Paper, .

Hsiao, C. 2014. Analysis of Panel Data. Econometric Society Mono-
graphs (3rd ed.). Cambridge University Press. https://doi.org/10.
1017/CB0O9781139839327.

Kyle, A.S. 1985. Continuous auctions and insider trading. Economet-
rica: Journal of the Econometric Society, (pp. 1315-1335).
Langedijk, S., G. Monokroussos, and E. Papanagiotou. 2018. Bench-
marking liquidity proxies: The case of EU sovereign bonds. Inter-
national Review of Economics & Finance 56: 321-329. https://

doi.org/10.1016/j.iref.2017.11.002.

Lee, C.M. 1993. Market integration and price execution for nyse-listed
securities. The Journal of Finance 48: 1009—1038.

Lesmond, D.A. 2005. Liquidity of emerging markets. Journal of Finan-
cial Economics T7: 411-452. https://doi.org/10.1016/j.jfineco.
2004.01.005.

Lybek, T., and A. Sarr. 2002. Measuring liquidity in financial markets.
IMF Working Papers 02: 1. https://doi.org/10.5089/9781451875
577.001.

Mohanty, M., et al. 2002. Improving liquidity in government bond
markets: what can be done? BIS papers 11: 49-80.

Schestag, R., P. Schuster, and M. Uhrig-Homburg. 2016. Measuring
liquidity in bond markets. The Review of Financial Studies 29:
1170-1219. https://doi.org/10.1093/rfs/hhv132.

Schwartz, R.A., and R. Francioni. 2004. Equity markets in action: the
fundamentals of liquidity, market structure & trading+ CD, vol.
207. New Jersey: Wiley.

Stange, S., and C. Kaserer. 2009. Market liquidity risk - an overview.
SSRN Electronic Journal. https://doi.org/10.2139/ssrn.1362537.

Stoll, H..R. 1989. Inferring the components of the bid-ask spread:
Theory and empirical tests. the Journal of Finance 44: 115-134.

Stoll, H.R. 2003. Market microstructure. In Handbook of the Econom-
ics of Finance (pp. 553-604). Elsevier volume 1.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

Emre Su graduated from BS Management Engineering in Istanbul
Technical University (ITU) in 2010. He received Master of Commerce
in Finance degree from Macquarie University in 2012. He is currently
enrolled in Management Engineering PhD program inITU.

Kaya Tokmakcioglu graduated from BS Textile Engineering in Istanbul
Technical University (ITU) in 2005, and startedhis academic career as
research assistant in Management Engineering Department in ITU. He
received MA in Management in 2007 andPhD in Management Engi-
neering in 2012 from ITU. He still pursues academic and administrative
career in Management EngineeringDepartmant in ITU.


https://doi.org/10.2753/ree1540-496x500101
https://doi.org/10.1016/j.jfs.2019.05.006
https://doi.org/10.1016/j.jfs.2019.05.006
https://doi.org/10.3390/systems7020024
https://doi.org/10.3390/systems7020024
https://doi.org/10.1111/j.1540-6261.2007.01203.x
https://doi.org/10.1111/j.1540-6261.2007.01203.x
https://doi.org/10.1093/rfs/hhi010
https://doi.org/10.1002/9781118681145.ch3
https://doi.org/10.1002/9781118681145.ch3
https://doi.org/10.1016/j.finmar.2017.01.002
https://doi.org/10.3905/jfi.2019.28.4.046
https://doi.org/10.1016/j.ribaf.2019.101079
https://doi.org/10.1016/j.ribaf.2019.101079
https://doi.org/10.1016/j.jfineco.2011.10.009
https://doi.org/10.1016/j.jfineco.2011.10.009
https://doi.org/10.1111/j.1540-6261.2007.01240.x
https://doi.org/10.1111/j.1540-6261.2007.01240.x
https://doi.org/10.2139/ssrn.3286557
https://doi.org/10.2139/ssrn.276289
https://doi.org/10.2788/70146
https://doi.org/10.2139/ssrn.981408
https://doi.org/10.2139/ssrn.981408
https://doi.org/10.1017/CBO9781139839327
https://doi.org/10.1017/CBO9781139839327
https://doi.org/10.1016/j.iref.2017.11.002
https://doi.org/10.1016/j.iref.2017.11.002
https://doi.org/10.1016/j.jfineco.2004.01.005
https://doi.org/10.1016/j.jfineco.2004.01.005
https://doi.org/10.5089/9781451875577.001
https://doi.org/10.5089/9781451875577.001
https://doi.org/10.1093/rfs/hhv132
https://doi.org/10.2139/ssrn.1362537

	Determinants of bid-ask spread in emerging sovereign bond markets
	Abstract
	Introduction
	Literature review
	Liquidity dimensions and measurement
	Market microstructure
	Determinants of liquidity

	Data and methodology
	Data
	Methodology

	Results
	Summary and conclusions
	References




