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1. Introduction

The purpose of this paper is twofold. First, it examines the effect of financial development on gov-
ernment bond returns in both developed and emerging economies. Second, it investigates whether
this effect differs under different market conditions through a quantile regression framework. Pre-
vious studies have mainly focused on examining how financial development is related to economic
growth (Beck et al., 2000; Beck and Levine, 2004), stock market returns (Dellas and Hess, 2005),
financial liberalization (Chinn and Ito, 2006), and monetary policy effectiveness (Ma and Lin,
2016). These studies provide strong evidence that financial development is linked to stock market
returns and economic growth. There is, however, very limited empirical evidence concerning the
effects of financial development on government bond returns.

The relationship between financial development and government bond markets has been
partly and indirectly addressed in the following contexts: i) the role of stock and bond market de-
velopment in determining government bond yields (Huang et al., 2015); ii) the link between the
sovereign default and financial development (Gennaioli et al., 2014); and iii) the impact of finan-
cial development on the size and currency composition of government bond markets (Claessens et
al., 2007). In particular, Claessens et al. (2007) find that countries with more developed financial
systems, as represented by bank deposit volume and stock market capitalization, have larger do-
mestic currency bond markets and issue less foreign currency debt. They also document a positive
effect of foreign investor demand on the size and share of foreign currency bonds. Huang et
al. (2015) show that government bond yields are negatively associated with stock and bond market
development. Gennaioli et al. (2014) argue that government defaults lead to declines in private
credit and countries with more developed financial institutions experience larger declines in pri-
vate credit. Their main conclusion is that the willingness of a government to repay its debts de-

pends on the development of domestic financial institutions.
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Our study also examines the relationship between financial development and government
bond returns, but from an investor’s perspective. Our motivation comes from the observation that
the development of the financial system directly affects asset returns through the main function of
the financial system to channel credit and indirectly through its effects on economic growth.'
Thus, we focus on explaining the interlinkage between financial development, economic growth,
and government bond markets. Previous literature investigating the relationship between financial
markets and economic growth mainly focuses on the role of stock markets and banks in explaining
economic growth (e.g. Levine and Zervos, 1998; Rousseau and Wachtel, 2000; Beck and Levine,
2004) and suggests a positive effect of financial development on economic growth.

The role of bond markets in explaining economic growth has received much less attention
than the role of stock markets and banks. This followed from the notion that a country’s overall fi-
nancial development is relevant, but the difference in the composition (e.g. stock markets, banks,
and bond markets) of a country’s financial system is of less importance as long as the financial
system is functioning well (see, Levine, 1997). However, recent studies suggest bond markets as a
third pillar (in addition to banks and stock markets) of the financial system that is positively relat-
ed to economic growth. In particular, Thumrongvit et al. (2013) provide empirical evidence about
the positive effect of government bond markets on economic growth by using a panel of 38 devel-
oped and developing countries. Similarly, Pradhan et al. (2016) find a positive relationship be-
tween bond markets and economic growth by using sample of 35 countries, while Fink et al.
(2003) show that development of bond markets significantly affects real economic activity in lead-
ing world economies (the USA, most of the European Union members, Japan, Switzerland and
Norway). Those findings support the argument that bond market development increases the liquid-

ity and size of the capital markets, and thus it is important for growth (see Wachtel, 2001).

" See, Beck et al. (2014) and Dellas and Hess (2005), for a more detailed discussion on the main functions of the fi-
nancial system and their relation to asset returns.
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More recently, several studies have provided evidence that nonlinearities may characterize
the linkage between financial development and economic growth. In particular, Shen and
Lee (2006) suggest that this relationship has an inverse U-shape, while Masten et al. (2008) argue
that the positive effect of the financial development on growth is higher in less developed coun-
tries. Arcand et al. (2012) document the existence of a threshold (100% for the ratio of private
credit to GDP) above which financial development has no longer a positive effect on economic
growth. Beck et al. (2014) provide evidence that nonlinearity in the finance and growth nexus re-
mains even after controlling for a number of structural features of a country’s financial system.
Henderson et al. (2013) also find nonlinearity in the association of financial development and
growth, but the relationship is positive and stronger across time only for countries that belong to
middle- and high-income group. In contrast, for low-income countries the level of financial devel-
opment has a minor (or non-existent) role in determining growth.

The nonlinearities literature points to a non-uniform effect of financial development on
growth. This is the driving motivation behind the adoption of the quantile regression (QR) ap-
proach in this paper that allows the impact of financial development on bond returns to differ de-
pending on bond market conditions. The main advantage of the QR approach over classical regres-
sion is that the QR describes the entire conditional distribution of the dependent variable (bond re-
turns), while the classical model describes only the conditional mean.” Each of the different
quantiles can be interpreted as a different state of the government bond returns. In particular, the
highest quantile (95%) represents the highest bond returns and is consistent with a good state of

the bond market when returns are the highest’; the lowest quantile (5%) represents the lowest bond

* Since its introduction by Koenker and Bassett (1978), the QR approach has become a popular method in many areas
of finance research such as (i) financial market stability (e.g. Baur and Schulze, 2009); (ii) financial dependence and
contagion (e.g. Baur, 2013); and (iii) credit default swap spreads (e.g. Pires et al., 2015). A more detailed review of the
application of QR can be found in Koenker and Hallock (2001).

3 Bond returns in this paper refers to changes in bond prices not bond yields.
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returns consistent with a bad state, while the median quantile is consistent with a normal state. The
QR approach allows us to empirically examine conditional dependence of specific quantiles of
government bond returns on the level of financial development (conditioning variable), and thus
provides information about a potentially asymmetric impact of financial development in different
bond market conditions (good, bad, and normal). This econometric feature of QR offers an im-
portant advantage over classical regression because it enables a comparison between the effects of
financial development over all quantiles and also gives insight into the stability of government
bond markets. If the coefficients are stable over all quantiles, then the impact of financial devel-
opment on government bond returns is the same regardless of market state. By contrast, if the co-
efficients in high or low quantiles are different from the median, then the impact differs with re-
spect to the state of the bond market. The possible non-uniform effect of financial development on
bond returns could arise from the indirect effect through economic growth. The argument for a po-
tentially asymmetric impact can be linked to the findings of the previous literature. For instance,
even though the early literature reported that financial development is positively linked to growth,
a rapid increase in private credit is considered as an early-warning signal of a financial crisis
(Demirgiic-Kunt and Detragiache, 2005; Jorda et al., 2011). Excessive growth in private credit
may be a precursor to financial instability and, therefore, may have negative effects on bond pric-
es.” In addition, the potential of asymmetric impact can be connected to aforementioned evidence
of nonlinearities in relationship between financial development and economic growth. Even
though the main focus of our study is financial development, we also analyze the degree to which
other country-specific and global factors affect government bond returns.

Our paper makes three main contributions to prior research. First, it complements the litera-

ture on the link between financial development and government bond markets (Claessens et al.,

* A recent study by Dawood et al. (2017) shows that domestic credit and bank asset growth have a substantial effect on
the likelihood of a debt crisis.
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2007; Gennaioli et al., 2014; Huang et al., 2015) and extends this line of research by devoting spe-
cial attention on how this link is related to differences in market conditions. Second, our paper
builds upon the findings of Rioja and Valev (2004) and Henderson et al. (2013) that the stage of a
country’s development is important in how financial development affects economic growth: In this
light, our empirical framework analyzes developed and emerging bond markets separately, and
thus, we are able to make inferences about the factors that are relevant to government bond returns
for these two groups of bond markets. It is well known that financial systems are more diversified
and more mature in developed markets and investors treat financial instruments in these two
groups of countries as distinct asset classes. Moreover, by treating them separately, we are able to
reduce sample heterogeneity. Third, our paper complements research on the determinants of gov-
ernment bond pricing by investigating how a variety of economic, financial, and political factors,
classified into broad categories that encompass global and country-specific factors, might affect
government bond returns in emerging and developed markets.” Our paper adds to this literature by
showing that there is considerable variation in the role of specific local and global factors between
emerging and developed bond markets. The most influential factors for developed markets are
global bond market returns and global financial conditions, while the most prominent factor for
emerging markets is sovereign credit rating. These factors are relevant in determining government
bond returns regardless of bond market conditions (i.e., good or bad).

The paper is organized as follows. Section 2 discusses the related literature. Section 3 pre-
sents the data. Section 4 describes the quantile regression approach and our estimation strategy.

Section 5 reports the estimation results and Section 6 concludes.

> The literature on the determinants of government bond pricing is discussed in the following section.
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2. A brief review of related literature

Our paper is linked to two major strands of the literature, namely, (i) the determinants of govern-
ment bond pricing and (ii) the financial development—economic growth nexus, insofar as the latter
is a major factor driving government bond yields.

The empirical literature on government bond pricing and bond yields is large. One common
theme of the contributions is the distinction between domestic (local) and global (foreign) factors.
For instance, Goémez-Puig (2009 a, b) finds that domestic factors, such as differences in market li-
quidity and in credit risk, are more important than international factors in explaining the evolution
of 10-year yield spread in all EMU countries; however, in non-EMU countries international risk
factors are more influential. Many studies provide evidence that global factors are important driv-
ers of sovereign bond yields (e.g., Longstaff et al., 2011; Martell, 2008). In particular, Jaramillo
and Weber (2013) emphasize the role of global risk aversion in determining bond yields in emerg-
ing economies. They find that bond yields are mainly affected by real GDP growth expectations
and inflation during periods of low global risk aversion, while during periods of high risk aversion
the role of country-specific fiscal fundamentals is more pronounced. Similarly, Kennedy and
Palerm (2014) examine the role of global and local factors in determining emerging markets bond
spreads and their results are in line with Jaramillo and Weber (2013) regarding the importance of
global risk aversion. Jiittner et al. (2006) show that government bond returns in emerging markets
may be explained by a bond pricing model that combines global factors with local country-specific
risk factors (macroeconomic, political, and financial conditions factors). Dailami et al. (2008) ex-
amine the role of global monetary conditions and country-specific factors in explaining emerging
market debt spreads. They find that the country-specific variables have greater influence on

emerging markets spreads than US interest rates. Csonto et al. (2014) find evidence of increasing



importance of global financial conditions in determining emerging market sovereign bond spreads
during high volatility periods.°

Our research is also connected to the large body of the literature on the financial develop-
ment—economic growth nexus. This literature is extensive and encompasses many different aspects
(Durusu-Ciftci et al., 2017).” One aspect is related to bond pricing, financial stability, and nonline-
arities in the relationship between financial development and economic growth (this aspect is dis-
cussed in Introduction section). Another important aspect of this nexus relates to financial integra-
tion. There are important synergies between international financial integration and domestic finan-
cial development. According to Alfaro et al. (2004) and Kose et al. (2009), financial integration
facilitates financial development, and, conversely, a well-developed financial system is a require-
ment for benefits from financial integration. Thus, in a more financially developed economy that is
also more globally integrated, global factors should play a more important role in government
bond pricing. Finally, the stage of a country’s development influences how financial development
affects economic growth, as shown by Rioja and Valev (2004). They show that the effect in low-
income countries is uncertain, while in middle- and high-income countries the effect is large and

positive.

3. Data
Our quarterly panel data set contains the following variables: (i) government bond prices; (ii) do-
mestic financial development; and (iii) a set of local (country-specific) and global factors that

might affect government bond returns. The data covers the period from Q2:1999 to Q1:2015 and

% See, Csonto and Ivaschenko (2013) for a literature review on the links between emerging markets sovereign spreads
and global/country-specific factors and Afonso and Jalles (2019) for a discussion on determinants of government bond
yields.

’ We limit our discussion to the research question addressed in this paper. See, Levine (2005), for a comprehensive
overview of the financial development-economic growth nexus.
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the starting point and country selection are determined by data availability. The sample includes
28 countries, divided into two subsets: developed (18) and emerging economies (10 countries).
The following sections provide a brief description of the variables and data sources.

3.1 Government bond returns

Our dependent variable is the total government bond return measured by the J.P. Morgan Emerg-
ing Markets Bond Index Global (EMBI Global) total return indices (with coupons reinvested) for
emerging markets, and 10-year government bond total return indices for developed markets,
sourced from Datastream International. Our dependent variable, government bond return, is the
logarithmic first difference of the bond price index.® The price indexes are quarterly and measured
in terms of US dollars. Our sample includes 18 developed markets (Australia, Austria, Belgium,
Canada, Denmark, Finland, France, Germany, Italy, Japan, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland, the United Kingdom, and the United States), and 10 emerging markets (Ar-

gentina, Brazil, China, Hungary, Mexico, Malaysia, Poland, Russia, Turkey, and South Africa).

3.2 Domestic financial development

We measure domestic financial development as the ratio of credit to the private non-financial sec-
tor to Gross Domestic Product (GDP). Data for this variable is from the Bank for International Set-
tlement (BIS) database. The BIS has constructed quarterly time-series data on credit to the private
non-financial sector for 40 countries. According to the BIS, “private non-financial sector” includes
non-financial private-owned and public-owned corporations, households and non-profit institu-
tions serving households. “Credit” refers to credit provided by domestic banks, all other economic
sectors and non-residents, and also includes loans and debt securities. We use the BIS’s private
credit-to-GDP ratio as our measure of financial development because it combines both the finan-

cial depth and the quality of financial service dimensions of financial development. It also repre-

¥ This measure has also been used by Kim et al. (2006), Christiansen (2007), and Piljak and Swinkels (2017).
9



sents improvement over other measures that focus on either financial depth or quality of financial

services (e.g., Levine et al., 2000, Beck et al., 2003, for more details on measuring financial devel-

opment).”

3.3 Local and global factors

Our set of explanatory variables includes a number of local and global variables that may also af-

fect government bond returns. The set of local factors includes the following variables:

i)

Macroeconomic fundamentals represented by GDP growth and domestic inflation.' Infla-
tion is measured by the quarterly percentage change of the Consumer Price Index. Data are
from the International Finance Statistics (IFS).

Sovereign credit rating: We hypothesize that sovereign credit ratings influence government
bond prices. An improvement in credit rating is expected to boost government bond prices
(and lower government bond yields).'' We measure sovereign credit rating by the Standard
and Poor’s (S&P) rating at the end of each quarter. Although the S&P provides sovereign
ratings both in foreign and local currency, we use the foreign currency ratings (and long-
term obligations) because it is a more relevant indicator of creditworthiness for internation-
al investors in-government bonds. We transform letter designations of a country’s credit
rating into numerical terms that represents the country’s Comprehensive Credit Rating
(CCR)."*CCR is calculated by assigning to each letter rating provided by the S&P (the let-
ter ratings range from AAA to SD/D) a number from 21 to 0 so that higher numbers imply

higher ratings.

? Prior studies often use private credit/GDP data provided by the World Bank’s World Development Indicators and
Global Financial Development Database to measure financial development. Those data are, however, available only at
annual level (Bahadir and Valev, 2015). Note that we do not use other measures such as liquid liabilities, commercial-
central bank ration, and property rights protection because they are also only available at annual level.

' The GDP growth rate for emerging markets is proxied by the quarterly rate of change of the Industrial Production
Index, since quarterly GDP growth data are not available in the IFS database.

' See, Kaminsky and Schmukler (2002), for a more detailed overview.

'2 See, Gande and Parsley (2010), for a more detailed description of the comprehensive credit rating.
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iii) Economic, financial, and political risk factors: Following previous studies, we consider
three broad categories of local factor risks: political, financial and economic risks (e.g.
Jiittner et al., 2006; Huang et al, 2015; Duyvesteyn et al., 2016). We use the three
measures of risk compiled by the International Country Risk Guide (ICRG) of the Political
Risk Services (PRS). The ICRG score for each country is calculated by considering 22 var-
iables grouped into three subcategories of risk: political risk rating (PR), financial risk rat-
ing (FR), and economic risk rating (ER). The ICRG score for the political subcategory
ranges from 0 to 100 and from 0 to 50 for economic and financial risk and higher values
indicate lower risk. Our measure of risk is the quarterly percentage change in political, fi-
nancial, and economic risk ratings.

The global factors include the following variables:

i) Global bond market returns: We use returns (measured in US dollars) on the Bank of
America Merrill Lynch Global Government Index as a proxy for the returns on a bench-
mark global bond portfolio."® Data are from Datastream International.

ii) Global liquidity conditions: We use the U.S. federal funds rate as a proxy for global liquid-
ity conditions. Data are from the Federal Reserve System database. We use the quarterly
change in the U.S. federal funds rate as an indicator of the tightening (loosening) of global
liquidity conditions.

iii) Global bond market uncertainty: Previous studies have shown that uncertainty of the glob-
al bond market (measured by implied volatility) may influence bond markets returns
(Piljak, 2013). It is proxied by the quarterly rate of change in the Merrill Lynch Option
Volatility Estimate (MOVE) Index, which is a widely-followed measure of government

bond volatility (Dimic et al., 2016). The MOVE index is a yield curve weighted index of

" See http://www.federatedinvestors.com/FIl/leaf/display.do?category=Benchmark_Glossary for the requirements of
a country inclusion in the index.

11



the normalized implied volatility on 1-month Treasury options weighted on two-, five-,
ten-, and thirty-year contracts. Data are from Datastream International.

iv) Global financial conditions: Fricke and Menkhoff (2015) show that financial conditions
should be considered as determinants of bond excess returns. In our empirical analysis, we
use the Chicago Fed’s National Financial Conditions Index (NFCI) as a comprehensive in-
dicator of the financial conditions in the US money, debt, and equity markets, as well as

the traditional and shadow banking systems.'*

3.4 Summary statistics
Table 1 reports summary statistics for the full sample, and developed and emerging markets sub-
samples, while Table 2 provides the correlation matrix. As expected, government total bond re-
turns are higher (2.24%) in emerging markets compared to developed markets (1.56%). The vola-
tility of these returns is also higher for emerging markets. With respect to the financial develop-
ment measure, developed economies are, on average, much more financially developed (165%)
than emerging economies (66%)."> Another notable difference is the average comprehensive credit
rating for developed markets (20.07) is about double the corresponding rating of emerging markets
(11.85).

“Insert Table I about here”

“Insert Table 2 about here”

Considering the full sample, we note high uncertainty in the global bond market (1.75%) and

an expansion in the global market liquidity conditions (on average negative change in the Fed

funds rate —2.4%). This is consistent with the unconventional monetary policy (zero-bound interest

'* By construction, the NFCI has an average value of zero and a standard deviation of one over a sample period ex-
tending back to 1973. Positive (negative) values of the index indicate financial conditions which are tighter (looser)
than on average.

' Figure A1 (Appendix A) plots the dynamic evolution of average bond returns and financial development variables.
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rate policy) conducted by various central banks in the aftermath of the global financial crisis
2008-2009 and the Eurozone debt crisis. The negative average value (—0.3%) of global financial
condition index suggests highly fluid financial conditions for global financial markets. In terms of
country risks, the risk indicators (economic, financial, and political risks) indicate a slight increase
of financial and political risk, as the quarterly changes of respective ICRG risk scores are, on aver-
age, negative.'® The same situation is observed for developed markets, while for emerging markets

only the political risk increases.

4. Methodology

Quantile Regression (QR) is a powerful tool to examine the conditional dependence of specific
quantiles of the dependent variable with respect to the conditioning variables.'” In our case, the
QR approach has the important advantage that it can estimate differences in the impact of the fi-
nancial development on the bond returns under different market conditions, including bad (lower
quantile) and good (upper quantile) market conditions.

We use a panel quantile regression methodology as follows: '*

Qo Vielxir) =09+ B1oFDis+ P20 INFys + B30 GDPiy + Bsg CCR;: + Pso AER; + Pso AFR;

+ B704PRi + Pso GBR; + Poo AGLIQ; + 100 AGU; + 110 GFC; +é&iy (1)

where i refers to countries; ¢ to time; y; is the return on government bond price index of
country i at time ¢, Qp (yi|xi) refers to &’ " conditional quantile of y; given a set of independent vari-

ables denoted with x;; FD is a measure of financial development; /NF is inflation, GDP refers to

' In the ICRG methodology, the higher values of risk score indicate lower risk.
'7 See, Koenker (2005) and Koenker and Hallock (2001) for further details on the use of quantile regressions.
' Pires et al. (2015) use panel quantile regressions to examine the determinants of credit default swaps.
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GDP growth; CCR is comprehensive credit rating; ER, FR, and PR refer to economic, financial
and political risk scores, respectively; GBR, GLIQ, GU, and GFC denote global bond market re-
turns, global liquidity, global bond market uncertainty, and global financial conditions variables,
respectively.

Model (1) is estimated at seven different quantiles (6), namely, the 5th, 10th, 25th, 50th,
75th, 90th, and 95th quantile. We correct for cross-sectional correlation of the error term using
bootstrapped cluster standard errors.'” The model is estimated for the full sample, and separately
for developed and emerging markets subsamples.

The estimation of QR model involves calculation of a goodness of fit measure, the Pseudo
R—squared (see, Koenker and Machado, 1999). The Pseudo R—squared for quantile regression is
analogous to the R—squared measure for ordinary least squares (OLS) regression and it is defined

as follows:

) Lo |_1.*- —x'A, R
Rf) =1 ==l — =0, 1)
' Yo v — Qalihle - (2)

—"R ‘I : . . . .
where Z.i=1 |.’*'r' e rﬁ*-*| is the sum of the absolute residuals of y; about the estimated condi-

tional quantile, while 2i=1 s = @5(¥)| denotes the sum of the absolute difference of y; about the

unconditional quantile of y, for a given 6, Qy(y).

' The bootstrap’s clustered standard errors are obtained with 250 bootstrap replications.
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5. Empirical results
5.1 Conditional mean regression analysis
Before presenting the results from QR, we estimate the relationship using the classical conditional
mean approach. The conditional mean regression serves as a benchmark for comparison purposes
to the QR model. First, we estimate the model with panel least-squares regression that includes
country-fixed effects and test the hypothesis that the country effects are jointly equal to zero. The
null hypothesis cannot be rejected and therefore the model is estimated using a pooled OLS re-
gression.”” Table 3 reports these results for the full sample and subsamples of developed and
emerging markets.

“Insert Table 3 about here”
The results show that the degree of domestic financial development is not a statistically significant
determinant of bond returns for any of the samples considered. The conditional mean regression
assumes a uniform effect of financial development on government bond returns. However, this ef-
fect may not be uniform and could depend on bond markets conditions. This is a fundamental is-
sue that we explore below in the paper. Concerning the other explanatory variables, a country’s
credit rating is not significantly related to changes in bond prices. While conditional mean regres-
sion assumes a uniform effect for the credit rating, as it is shown in the next section, this effect is
not uniform as investors react differently to improved credit ratings depending on market condi-
tions. Other notable results from Table 3 are that investors respond positively to improvements in
global bond market returns. The response is negative with respect to higher global bond market

uncertainty and to worsening of global financial conditions (as indicated by the coefficients for

% Given that the panel model includes global variables common to all countries; it is not possible to include time-
specific fixed effects in the full model specification because such inclusion would result in singularity. For the restrict-
ed model specification (excluding global factors), time-specific fixed effects were included as a robustness check and
the main results were robust after controlling for time-specific effects.
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variables proxied by the MOVE Index and the NFCI Index, respectively). Finally, government

bond price changes respond positively to improvements in domestic financial and political risks.

5.2 Quantile regression analysis
Results from applying the panel QR methodology are presented for the full sample (Table 4) and,
separately, for the developed (Table 5) and emerging markets subsample (Table 6). Appendix B
provides graphical representation of the quantile plot of estimated slope coefficients and 95% con-
fidence intervals. First the explanatory power of the model as indicated by the goodness of fit (the
Pseudo R—squared) is higher for developed markets than for emerging markets in all quantiles.
This is in line with Rioja and Valev (2004) and Henderson et al. (2013), who argue that the devel-
opment stage of a given country plays an important role in how financial development affects its
economic growth. Furthermore, the highest value of the Pseudo R—squared is obtained for the top
quantile (0.95) and, in the case of the full and developed-country samples, the Pseudo R—squared
increases as market conditions change from bad (lower quantiles) to good (higher quantiles).

“Insert Table 4 about here”

“Insert Table 5 about here”

“Insert Table 6 about here”

The QR results for the full sample (Table 4) show that relationship between financial devel-
opment and government bond returns is positive and statistically significant for the upper quantiles
(good market conditions) and negative and significant for the lowest (0.05) quantile (extremely
bad market conditions); the effect is not significant in median quantile (normal market conditions).
This is also the case for emerging economies (Table 6). The relationship is, however, statistically
significant only for the upper quantiles (good market conditions) for developed markets (Table 5).

The overall conclusion is that the effect is negative for lower quantiles, positive for upper quantiles
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and insignificant for the middle. This result suggests that during periods of high bond market re-
turns, investors perceive increases in financial development to be an advantage, while in periods
when returns are very low, greater financial development and exposure to financial shocks (do-
mestic or foreign) is considered as a handicap by investors. This finding is consistent with an
asymmetric impact of financial development on government bond returns and documented nonlin-
earities in the relationship between financial development and economic growth (e.g. Arcand et
al., 2012; Beck et al., 2014). The asymmetric impact is related to the argument that despite a posi-
tive effect of financial development on economic growth, a rapid increase in private credit can be
seen as a reliable predictor of a financial crisis (Demirgilic-Kunt and Detragiache, 2005; Jorda et
al., 2011), where excessive growth in private credit may lead to financial instability and, conse-
quently affect bond markets negatively.

The next question is whether the positive (negative) effect during good (bad) market condi-
tions is significantly different from normal condition. In this respect, we test whether the slopes of
the estimated coefficients change across quantiles. In particular, we focus on the extreme quantiles
on the left (0.05 quantile) and right side (0.95 quantile) of the distribution and test their equality to
the median quantile. We test two hypotheses: (i) the slopes for the 0.05 and 0.50 quantiles are
equal and (ii) the slopes for the 0.50 and 0.95 quantiles are equal. Table 7 presents results of tests
for inter-quantile differences. For the full sample and emerging markets subsample, the estimated
slopes are statistically different from each other in both cases. This implies that the effect of finan-
cial development on government bond returns in good and bad market conditions is different from
the effect in normal conditions. For developed markets, there is evidence for significant differ-
ences only for the second test. The difference between emerging and developed markets can be re-

lated to the finding of Masten et al. (2008) that the positive effect of financial development on
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growth is higher in less developed countries (revealed by the estimated coefficients in Tables 5
and 6).
“Insert Table 7 about here”

Turning to the role of local and global factors, the results for the full sample show that global
factors are more dominant than local ones: global bond returns, global financial conditions and
global market uncertainty are uniformly significant (with a few exceptions) across all quantiles.
On the other hand, most coefficient estimates for local factors (with the exception of credit rating)
are insignificant across most quantiles. This result is consistent with the findings of Martell (2008)
and Longstaff et al. (2011). Furthermore, this result might reflect an increasing level of govern-
ment bond market integration, since emerging bond markets are becoming increasingly integrated
with global financial markets over time and therefore becoming more exposed to influence of
global factors (see, Agur et al., 2018). For instance, Simovi¢ et al. (2016) find that government
bond markets of the more advanced post-transition countries in the Eastern European region have
achieved higher levels of integration with the Eurozone bond market.

When we compare the results for developed and emerging economies, there is considerable
variation in the importance of local and global factors. The most influential factors for developed
markets are global bond market returns and global financial conditions (significant for all
quantiles), while the most consistently significant factors for emerging markets are sovereign cred-
it ratings and global bond market uncertainty (significant except for one quantile). For emerging
economies, the pattern of estimated coefficients for credit ratings shows a uniform decrease in size
turning from positive during periods when bond price changes are low (low bond market returns)
to negative during periods of high returns. The positive sign during periods when bond returns are
lowest indicates that investors pay attention to sovereign rating upgrades (downgrades) as a posi-

tive signal that prompts them to invest in sovereign bonds (negative signal to sell). A credit rating
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upgrade by one grade increases bond returns by 1.7% for the lowest returns (0.05 quantile). During
periods of very high market returns (0.95 quantile) investors may not respond to credit upgrades
by buying bonds because during these periods they may be interested in securing their gains and
thus may view the upgrade as confirmation of the country’s past performance. Thus, an upgrade in
this case may act as a signal for them to take stock of their realized gains by selling bonds and
lowering prices. Finally, the measures of domestic economic, financial and political risk are gener-
ally not significant in explaining bond returns. This may be because of the slow movement of the-
se variables from one quarter to the next. Domestic macroeconomic conditions (inflation and

growth) are significant for developed economies but less significant for emerging economies.

5.3. Robustness checks
We conduct several robustness checks of our results to address concerns about outliers and struc-
tural changes over time in the relationship between financial development and government bond
returns. In the first case, we consider whether Argentina might confound our findings, because of
its extremely low level of financial development®' and the sovereign bond default in 2001. To mit-
igate this concern, we repeat the quantile regression analysis by excluding Argentina from the full
sample and the emerging markets subsample. The results remain qualitatively the same and cor-
roborate our previous findings.**

The second robustness check is related to possible changes in the effect of financial devel-
opment over time. There is evidence that the strength of the financial development-growth rela-
tionship varies over time. For instance, Rousseau and Wachtel (2011) argue that inadequate finan-

cial liberalization processes (not followed with regulatory development) in certain countries over

*! The mean value of private credit/GDP ratio (financial development measure) for Argentina is 16.8%, while the cor-
responding value for the full sample is129.8% and for emerging markets subsample is 66.4%.
** The results are not reported for sake of brevity, but are available from the authors upon request.
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time has led to credit boom and financial instability, which might mitigate or eliminate the positive
effects of financial development on growth. Furthermore, our sample period covers the global fi-
nancial crisis of 2008—2009 and Eurozone debt crisis. Both crises brought to the surface concerns
regarding the excessive size of the financial sector and its negative effects on financial stability. To
address this, we divide our sample into two subperiods: (i) Q2: 1999 — Q2:2008, and (ii) Q3:2008
— Q1: 2015. Due to the short time period and quarterly frequency of the data, we have relatively
small number of observations in subperiods. The results (available on request) for the full sample
and both (emerging and developed markets) subsamples show that the nature of the relationship
has not changed qualitatively over time: financial development has a positive effect on govern-
ment bond returns in good market conditions, while the effect is negative in bad market condi-
tions. However, in the full sample of countries and emerging markets subsample, the strength of
the relationship is weaker in the first subperiod as the effect is statistically significant only during
the good market conditions. However, the effect in the second subperiod is significant in both
good and bad market conditions. Moreover, in the developed market subsample the significant ef-
fect in good market conditions (observed in the full time period) is no longer evident in the two
subperiods.

Third, we examine whether the results are robust after controlling for the effects of the glob-
al business cycle. For this purpose, we include the quarterly growth of global GDP as proxy for the
global business cycle. The coefficient estimate is negative and significant for all quantiles which
suggests that global growth is associated with negative changes in bond prices when investors turn
to stock markets during periods of economic growth reducing demand for bonds. The main results
(available on request) on the sign and significance of financial development remain unchanged for

the full sample and both subsamples (developed and emerging markets).
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6. Conclusions

This paper studies the effect of financial development on government bond returns in developed
and emerging markets and whether this effect differs under different market conditions. In addition
to financial development, it analyzes the degree to which other country-specific local and global
factors might affect government bond returns.

The results lead to several conclusions. First, the effect of financial development on govern-
ment bond returns depends on market conditions and it differs between developed and emerging
markets. For the full sample and the emerging markets sample, the effect is positive and signifi-
cant in good market conditions, while the effect is negative (and significant) in bad market condi-
tions. For developed economies, financial development s significant only in good market condi-
tions. Second, by focusing on extreme quantiles on the left and right sides of the distribution and
testing their equality with the median quantile, we find that the effect of financial development on
government bond returns in good and bad market conditions is significantly different from its ef-
fect in normal conditions. These findings are informative and useful in understanding the linkage
between financial development, economic growth, and government bond returns and complement
in a substantial manner prior literature. Third, our results indicate that there is considerable varia-
tion among emerging and developed markets in terms of the importance of certain local and global
factors in determining government bond returns. The most influential factors for developed mar-
kets are global bond market returns and global financial conditions, while the most prominent fac-
tor for emerging markets is sovereign credit rating. Those factors are relevant in determining gov-
ernment bond returns regardless of whether the market conditions are good, normal, or bad. Over-
all, differences in the results for emerging and developed markets indicate that the stage of a coun-
try’s development and level of financial integration should be considered as important elements in

the ongoing debate regarding the relative importance of global versus local factors.
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In summary, our findings have important policy implications. In light of discussions con-
cerning financial stability, they underscore the need to consider the state of market conditions in
determining the relationship between financial development and government bond returns. Our re-
sults support the argument that greater financial development is associated with higher government
bond returns in good and normal market conditions. It has been argued, however, that beyond a
point higher credit to the private sector may increase repayment difficulties and lower bond re-
turns. This is the case in emerging markets where domestic credit has expanded so fast that the
private sector is having great difficulty in paying it back.” In light of these arguments and consid-
ering that credit growth is identified as “the single best predictor of financial instability” (see,
Jorda et al., 2011), our study provides useful insights for policymakers in terms of assessing the

potential risks that might affect financial stability and increase possibility of sovereign default.

3 See, for instance, The Economist article (26th March 2016) “Red ink rising”.
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Table 1. Descriptive statistics

Variable Variable Mean Median Standard ~ Skewness Kurtosis
abbreviation deviation

Full sample

Bond returns y 1.804 1.628 6.618 —-0.386 28.091
Financial development FD 129.835 137.050 62.32 —-0.193 2.194
Inflation INF 0.885 0.587 1.528 5.394 51.346
GDP growth GDP 1.454 1.728 4.571 0.460 11.744
Sovereign credit rating CCR 17.140 20.000 4.757 —1.187 3.880
Economic risk ER 0.106 0.000 4.019 1.896 34.229
Financial risk FR —-0.003 0.000 3.731 0.709 24.119
Political risk PR —0.065 0.000 1.717 0.726 14.578
Global bond market returns GBR 1.122 0.620 3.611 0.587 2.669
Global liquidity conditions GLIQ —2.388 0.000 22916 —-0.346 4.247
Global bond market uncertainty GU 1.752 —4.091 19.860 1.331 5.560
Global financial conditions GFC —0.300 —0.461 0.634 2.325 8911

Developed markets subsample

Bond returns y 1.562 1.163 5.786 0.281 3.194
Financial development FD 165.037 165.100 39.618 0.256 2.710
Inflation INF 0.442 0.431 0.605 0.080 4.990
GDP growth GDP 1.584 1.919 2.377 -1.078 5.274
Sovereign credit rating CCR 20.078 21.000 1.913 -3.230 14.641
Economic risk ER -0.002 0.000 2.979 —0.569 15.730
Financial risk FR —0.143 0.000 2.929 -0.211 8.945
Political risk PR —0.069 0.000 1.335 0.536 9.375

Emerging markets subsample

Bond returns y 2.240 2.136 7.885 -0.918 37.655
Financial development FD 66.472 57.400 42.467 0.789 2.646
Inflation INF 1.682 1.292 2213 3.946 26.199
GDP growth GDP 1.221 1.147 6.950 0.534 6.106
Sovereign credit rating CCR 11.853 13.000 3.644 —1.293 5.024
Economic risk ER 0.303 0.000 5.406 2.281 26.369
Financial risk FR 0.248 0.000 4.843 0.894 21.453
Political risk PR —0.057 0.000 2.247 0.698 11.822

This table reports descriptive statistics for the full sample, and subsamples of developed and
emerging markets from Q2:1999 to Q1:2015. Total number of quarterly observations is 1792 for
the full sample (1152 for developed and 640 for emerging markets). Variables are defined in Sec-
tion 3; y is the quarterly return on government bond market index; FD is a measure of financial
development; INF is inflation, GDP refers to GDP growth; CCR is comprehensive credit rating;
ER, FR, and PR refer to changes in economic, financial and political risk scores, respectively;
GBR, GLIQ, GU, and GFC denote global bond market returns, changes in global liquidity, chang-
es in global bond market uncertainty, and global financial conditions variables, respectively. Glob-
al factors for the developed and emerging markets subsamples are the same as for the full sample.

29



0¢

00'T  %SI°0  %CS0— %€1'0 100— %800~ «¥PCT0— 600 #CE0— S0°0— 90°0  €0°0— 24D suonIpuod [eroueuy 1eqo[ (1)

001 €00 900— SO0~ 00 100— 000 L00 €00 000 «CI'0— ols) Kyureyasoun joxIewr puoq [8qoro) (11)

00T S00— 100 00  «810 ¥0'0— «0€0 «IT'0  €0°0— 00°0 OI1o suonpuos Aypmbif 1eqoro (1)

00'T  90°0— 00°0 €00 900 100 900— €00— xSL°O ygo SUINJAI J93[IeW puoq [eqorn (6)

00T S00— ¥00— 000 S0°0 100 ¥0'0— . €0'0- ud SU [eont[o  (8)

001 000 €00  €00— x800 100~ LO°0 ¥ st [eroueul] (1)

00T €S00- «¥€0  +¥00 100~ €00 yq S11 oTIIouodq (9)

00T  «5CT0 800 + x9C0 100— Y100, Suner y1pa1o uSraronog ()

00'T  %CT0 +9T°0—  90°0— dan yaoi3 gao (v)

001 «01'0— %800~ ANT uonepuy (¢)

00T 100~ ad Juswidojoadp [eroueul (7)

001 q suiai puog (1)
e an D  (© ©) (L) @  © »  (© @ (1) uoneIadIqqe
SIqELIBA

ordwesqns syoxprewr pado[aAd( g [dued

00'T  #SI'0 %IS°0— «CI'0 €00— %600— «L10- 700 «91°0— 10°0— w0  S00- 24D suonIpuod [eroueuly 1eqo[ (1)

001 €00 90°0— ¥0'0- 00  100- 000 %800 000- 000- =«CI'0O- no5 Kyureyasoun joxIew puoq [8qoro) (11)

00T S00— 000 «%600- /%SI°'0  T100- =«LI°0 10°0 00 ¥0°0 o115 suonrpuos Apmbif 1eqoro (1)

00T 00— 100 100— 10°0 00 00— T00-  «9%0 Jg5 SUINIaI Jo3IeW puoq [eqoro (6)

00°1 700 = 900 <C0°0— 000 100 200~ 700 ud SU [eont[o  (8)

00T 010 «L0°0— 900 €00— 900 %800 e st [eroueul] (1)

00T %L00— %800 <C00— +00— ¥0°0 yq S11 oTIIouodq (9)

00T  %L00 «6V'0—  «8L°0 «L00— 1Y0)0) Suner y1pa1o uSraronog ()

00'T 900~ 100 000~ dan qaois gao (v)

00T €70~ %800 ANT uoneyu (¢)

00T SO0~ ad 1uowdoaAdp [eroueul] (7)

00'1 « sumgax puog (1)
cn  an (o1 (6) (8) (L) ) (s) (¥) (€) ) (1) uonemsdiqqe
SIqELIBA

ordwes [[ng 'V [oued
XLIJBW UONB[ILIO)) *T d[qRL



Ie

TOAQ %, U} JB JOUBOIUSIS [BIIISIIL)S

SOJ0UIP 4 "€ UOIIIS Ul PAULJOP I8 SI[QELIBA [[V "SISA[eUR [eornduwo 9y} ur pasn s9[qeLIeA Oy} [[& JOJ SUOIJB[OLI0d uosiedd siodar oqe) siy [,

00T %ST'0 %CS0— €10 900— «CI'0— *CI0- 900 *01°0— 000 000 60°0— 4D SuonIpuod [eroueuly [8qorn) (1)

001 €00 90°0— <S00- 00 €0°0- 100 %¢I'0  <C0'0— 000 «€1°0— no Kyureyasoun joxIew puoq [8qoro) (11)

00T S00— 000 «CI'0 "~ %P0 CO0— P10  €00— T100- «01°0 o1r7o suonypuos Aypmbif 1eqoro (1)

00T €00- 200 90— 100~ S0°0  100- €00- 01°0 Jg5 SUINIaI Jo3IeW puoq [eqoro (6)

00T ~+0I0 %¢I'0  LOO— 100— 00 €00~ «IT0 ¥d st [eantod (8)

00T 910 «I1°0- 01'0 0I'0-  LOO- 60°0 e st [eroueul] (1)

00'T 600~ 100 900— €00~ 90°0 yq SLI OTwouodd (9)

001 €00 «9Y'0—  «£9°0 600~ 1Y0)0) Suner y1pa1o uSraronog ()

00T  0I'0— 900 €0°0 dan yaois gao (v)

00T €0~  «¥1°0 ANT uoneu (¢)

00T 900~ ad yuswido]oadp [eroueul (7)

001 q sungai puog (1)
@  ao  on e © (L) ©) (©) (v) (©) @ (1) uoperraiqqe
S1qBLIEA

ordwesqns sjodrew urdIowy ) [oued



[43

"A[9A1300dSa1 “S[OAQ] 94 PUB ‘04 G
‘0601 Y3 I8 Q0UBOTUIIS [BOIISIILIS QJOUID yyy ‘s ‘5 “SONISIRIS—) OI€ SIsdyyuared ur syoquunu Yy [, ‘A[9A1309dsaI ‘So[qeLIBA SUOIIIPUOD [BIOUEBU
-IJ [8qO[3 pue ‘Ajurelddun jo3Iew puoq [eqo[s ur sadueyo ‘Appinbiy [8qo[3 ur sa3ueyd ‘SUIN}AI JONIBW PUOq [BQO[3 9J0UdP DD pPuUe ‘D
‘OI'TD WUID <A19A10adsar ‘sa109s JSLI [eonI[od pue [erouguly OMUOU0d Ul SAZUBYD 0} J9JAI Yd Pue YA YH ‘Sunes IpaIod dArsudyarduwod
SI YD) ‘YmoId Jgo 03 s1JI JO@O ‘uoneur st JNJ SJuowdo[oAdp [eroueury Jo ainsesw e SI (I 918 so[qeriea Axojeue[dxo oy ‘Xopur
Jo3JBW PUOq JUSWUIIA0S U0 wInjdx A[19)1enb st o[qerrea judpuddop Y], ‘s1avewr Surdrowd pue padojoadp jo sojdwesqns pue ‘9rdwes [0y
oY} I0J € UOIIOS Ul PAULP sd[qerreA K10jeue[dxd JO 39S Y} UO SUINIAI Puoq JUIWUIIA0SZ AIo1renb Jo suorssaidar SO syuasaxd o[qes sy,

LO0 860 SZ0 porenbs—g
(00°'1) 811 (L91)
LET SSh'1 %011 TuRISUOD)
(0z0-) (+0'9-) (60°¢-)
0T1°0— #5%0€E T~ #0180~ 24D SUOI}IPUOd [eIOURUL [BGO[D)
6T vz (oL ¢
#%£x970°0— #%£10°0— #%x9C0°0— no Ajure}1aoun Ja3[IeW puoq [eqoH
(6072 (85°0) (660)
#%£€0°0 €000~ L000 OIr1o suonIpuod Aypmbry [eqorH
(ss0) ¥z 6€) (8970)
#%817°0 wx%CC' T #%%998°0 qgO SUIMI Ja3Iew puoq [eqo[D
970 61°1) (6977
#%60€°0 660°0 w3V 100 qd SSLI [ea)1[0d
(88°1) (87°¢) (ze©)
*€C1°0 #5%STT°0 #5%ECT°0 A S[SLI [BIOURUL]
(1L°0) (zZ°0) (€71
I¥0°0 6000 W00 yq 3SLI OTWOUOIF
(Lz0-) 011 (I1s'1)
1€0°0~ LO0— €L0°0~ Y0 Suner JIpaId uSIPIA0S
(69°0) (or'¢) (s0°'1-)
1€0°0 #5610~ 7€0°0~ das qmoIs Jao
(1¢¢) (00'1-) (z9°¢)
#%%CCS°0 681°0— #5%€LE0 ANT uone[yu]
(67°0) (€v°0) Q171
700°0 1000 $00°0 ad yuawdo[aAdP [erouRUL ]
sjoyIeW SUISIoWy sjorewr padoforag ordwres [nq UONBIADIGQE J[qBLIBA S9[qeLIB A
S0 Po[0od

yoroadde uedw [puonIpuo)) *¢ dqe L



133

"ATOATIO0dSAI ‘S[OAI] 9] PUB “©4G ‘040 OU} 18 9OUBIIJIUSIS [BOIISIIB)S 910U
0D s s g "SIOLIO pIepuels 1o)sno paddensjooq oy Sursn pondwos ‘sonsne}s—) dIe sasoyuared UT SIOqUINU YT, ¢ 9[qe [, Ul SB dWes oY) SI SO[qBLIBA
oy} Jo uonduosa (1) uorienbq ur pourgep [opow [edrdud oy 03 Surpiodooe ojdures [[nJ 9Y} JOJ SIIBUWINSS UOISSaIZo1 o[iuenb oy sjuasaxd d[qe) s

€0 1€°0 LTO ST0 120 81°0 LT0 -d opnasq
Lre) (Lgo1) (06°8) L2 (6t'1-) (9¢+) (0T's>)
#%xSCE LT #xxV8E €L #%x016°9 #%%x180°C 60G 1— #%x070°8— +%x098°91— juejsuon)
(6t°¢) (9072 (85°0) T (96°¢-) (€s°¢) (LT9)
#%%090°C #%008°0 8ST°0— wxl€V0~  %xx99T T~ #%+08S°T—  sxxl0LV— DD SUOTIIPUOD [BIOUBULJ [BQO[D)
#80-) (T6'1-) (¥0°¢-) (ssv) (09°¢) (997 ¥ST)
6000~ *C10°0— #5%810°0—  %%+9200~ #8700~  %%xLT00~ #xV€0°0— no Ayurepseoun jaxIeW puoq [eqO[H
L6'1) Ly'n (¥0°0-) (19'1D) (t0-) (80°1-) +0°0-)
#%CC0°0 0100 0000~ 800°0 €00°0— #1070~ 100°0— Oro suonIpuod Aypmbiy [eqon
(€870 (8¢°1¢) (18°+2) (98°20) (L9°s1) (reen) 1z
#5xxEC1T #%x£61°1 #5xx9V 11 #£x910°1 #%x0L8°0 #%xCL80 #%x168°0 ERD) SUINjal1 jo3rewl puoq [eqo[H
(z6'0) (9t°0-) (¥s0-) (€6°0) (951 (96°1) (68°0)
9LT° 0~ SLO0— 850°0— 8L0°0 891°0 #%£97°0 ¥81°0 qd YSH [BINI[0d
(9z°0) (110 (€L0) Ly (90°%) (Ire (Lemn
L10°0 $00°0 ¥¥0°0 #%£01°0 #%%891°0 #5%L61°0 €Ir'o qA SSLI [EIOURUL{
Lom (€9°0) (sz0) (59°0-) (€L07) (¥€0) (ze'n)
€60°0 9t0°0 L00°0— 9200~ 00— 620°0 SIT°0 yq 3SLI OTWOUOIF
(10°-) 91°L) (¥€9-) (6T (€5°0-) (952 (€6°¢)
*5xx8VL°0— x5xVLG 0~ #%x68C0— xx0C1 0~ Se00— *%89C°0 #%%xLL9°0 00 Suner 3IpaId uSIIAA0S
(ss0) (807 (19'1-) (o¢'1-) (6T°1-) (9t°¢-) (6€7)
0S0°0— #6900~ 0v0°0~ $T0°0— 6500~ 5,910~ #x9L1°0~ dan PmoI3 Jao
(650 (1.0 (650 Lz (6€0-) (1) (85°1-)
#5%€60°T #%%885°0 ##%SLE0 #%66C°0 960°0— 8Y°0— L8Y0— ANT uone[yu]
tTe) (ze©) (1920 (Iemn (8L°0) (Ts'1-) (18
##%120°0 w37 10°0 #%%900°0 €000 200°0 800°0— #5%810°0— ad yuawdo[aAdP [erouRUL]
SUIN}OI PUOq JUSTIUIIAOS
$6°0 06°0 SLO 0S°0 ST0 01°0 S0°0 UOIBIAdIqE J[qBLIEA :o[qerre Juspuada(
omuend)

drduues [[nJ 9y} 10J SI NSIT UOISSAIFAI dyuen() * dqe



143

"ATOATI09dSAI ‘S[OAI] 2] PUB 046 000 ] Y} 18 9oUBOYIUSIS [BOISHIB)S 9J0UdP
srw s % SIOLD pIepuels 1isn[o padderisiooq oy3 Sursn paindwod ‘sorjsne)s—) o1e sosojuated Ul SIQUINU Y T, “€ 9[qeL, Ul SB dWEeS o) SI SO[qBLIBA 9}
Jo uonduoso ‘(1) uonienbyg Aq pourgep [opow Jedrdud oy 01 SUIPIOddE SjONIEW Pado[oAdp J0J SAJBINSS UOISSAIZaI o[nuenb oy sjudsaad a[qel s

S SH'0 SH°0 0 LEO €0 620 -d opnasq
(69°¢) (Ley) (1z¢) (z8°0) (181-) are) 9rv-)
x%xLL9°EC #%xLCS LT #%x%x£C0°L STl *C0L'V— *%%CSE 9]~ *%%S69 vV~ juejsuo))
(Lge) 90 (60T (85°¢) (€99-) 0¢v) 9t'#-)
w5xxSLLT xxVP 1] *£SV9°0— #%£x0S0°1— #%x%xC10°C— #%%19C €~ #%%C00 "V D45 SUONIpuUOod [edueul] [8q0[DH
09°1-) (Zas (€c7T) (96°'1-) (6T°0-) (60°7-) (LsT)
8100~ 11070~ #3710°0— #ST0°0— 2000~ %% 12070~ #%L€0°0— no Ayurepseoun jaxIeW puoq [BqO[H
(60 Ly (¥€0-) (L80) (tz) (80°1-) +0°0-)
#%870°0 #%£20°0 2000~ 900°0— #%L10°0— 100~ 100°0— Orro suonipuod Aypmbiy [eqorn
(18°02) (Lr1e) (8T°61) (seve) (s8°12) (T6'L1) (19-z1)
#%xS0T1°T #5xxE1C 1 #%x£0€°T #%x00C' | #%xL9C 1 #xxCLTT #%x000°T N ERD) SUINJal1 jo3rewl puoq [eqo[H
(6€7) Ttz (85°0-) (sz0-) (8£°0) (s1°0) 6T°1)
#xC6T0—  xI1€0~ 6500~ 920°0— 880°0 120°0 6€2°0 Ad YSH [eI1I[0d
(9z°0-) (Lg0) 91°0-) (z0'0) (88°¢) (€€¢) (1970
S10°0— €200~ 800°0— 100°0 #%%80C°0 #5%60C°0 #%%CCC 0 A SSLI [EIOURUL{
(L6°0) (¥60) (9t°0) (¥€0) (zg0-) 91°0) (€11
990°0 LS00 €200 ¥10°0 7100~ 110°0 Y1170 yq 3SLI OTWOUOIF]
(¢ 0 v-) (6v'T) (99:0-) (86°0) Ly (8L¢)
#%SL6°0—  wxxIPL 0~  sx[LTO= #S0°0— €10 #%CS9°0 #5x€C0°T 0)0) Suner JIpaId USRINA0S
L10) (€z0) (6LT) (96'7) (SLv-) Lz 9t'1-)
200 00— wxx L]0 #%x0L1°0— #%xx£8C0— #%L61°0— €0C0— ddb ymoIs Jao
(81°0) (9¢°0-) (€0 (6£1) (61°0-) (€17 (00°¢)
L80°0 STI'0— 9%9°0— 8YCT°0 S$0°0— wx7L9°0— I ) ANT uonepu]
Lo (082 (081 (10°0) (00°0) (1) av'1-)
#x710°0 ##%€10°0 %7000 0000 0000 L00°0— 01070~ ad yuawdo[aAdP [erouRUL ]
SUIN}OI PUOq JUSTUIIAOS
$6°0 060 SLO 0S°0 ST0 01°0 S0°0 UOIBIAdIE J[qBLIEA :o[qerre Juspuada(
s[nuend)

s)9yaetl pOdO[IAIP 10] SI NS UOISSAIZAI dmuen() S dqe L



133

"ATOATIOAASAI ‘S[OA] 94T PUB ¢S ‘040 T O3 18 9OUBIIJIUSIS [BONISIIB)S 910U
-OD s e g "SIOLIO pIepuels 1o)sno paddensjooq oy Sursn pondwos ‘sonsne}s—) dIe sasoyudred UL sIOqUINU AU, ¢ [qe [, Ul SB dWes oY) SI SO[qBLIBA
oy yo uonduoso( (1) uonenby Aq pauyap [opow [eordurd 9y} 03 SUIPIOJIE SO3IEW SUISIOW 0] SOJBIIISO UOISSaI3a1 o[ryuenb oy sjuosaxd ojqes sy

S€0 9Z°0 v1°0 60°0 60°0 91°0 970 -d opnasq
(66°S) (LL9) (95°¢) (LLe) Lre) (ave) (LL€)
#%£x391V°8¢C #%£x86€°0¢C #%xS8C 11 #%x690'Y *%L98 ¢~ 2% C0S VI~ +xxS1V LT juejsuo))
(851 (z9'1) (z02) (8L°0) (s0°0) s 0-) (s6°'1-)
0LT'1 1€8°0 #%818°0 710 920°0 9L5°0— *9V8 T~ 24D SUOTIIPUOD [BIOUBULJ [BQO[D)
(€6°0-) (T6'1-) (80°¢) (sL ¢ @) (99°6-) (0T
8100~ %9700~  #x%6€0°0—  #xxIP0°0—  sxxPP00—  %%x690°0— #%€90°0~ no Ayurepseoun jaxIeW puoq [BqO[H
(sL0) (ss'm) (€81 (€59 (8¢ tr'1) (ss0)
110°0 L10°0 %S10°0 #%%CC0°0 #%£20°0 120°0 7100 Orro suonipuod Aypmbiy [eqorn
(19720 (Z%7) (16'%) (€L°9) 81°9) (19'1) (zn
#5760 #5%LTE0 #%%97€°0 wsxL1€°0 #%%C0€°0 S81°0 602°0 qgO SUINIAT JOSIEW PUOq [BGO[D)
(1¢0-) (80°0) (1€°0) (1L°0) (800 (azn (ozn
SIT°0— 71200 ¥¥0°0 0L0°0 #%CSTO S0¢°0 66€°0 qd YSH [eI1I[0d
L10) (s8°1) (002 (19 (Len (ozm (90°0)
6100 *SET°0 #x6€1°0 #%061°0 760°0 191°0 600°0 A SSLI [EIOURUL{
(L00-) (L6°0-) (¥s0-) (81°0) (81°0-) (8¢°0-) (oL1)
800°0— 6600~ 820°0— 600°0 S10°0— 1¥0°0— %981°0 yq 3SLI OTWOUOIF]
(96'%-) (90°5-) (7 (v L1 Lre (sT¢©)
*%xCOL T~ #%xx10C 1~ *%x6065°0— *%90C°0— *8¥C0 *%x9L6°0 #5xx3CL°T 100 Suner 3IpaId uSIIAA0S
(18°0) (€11 (L80) #9°0) (8t°0) (8¢°0) (r0)
920°0 7€0°0 810°0 110°0 0100 0100 S10°0 dan aoI3 Jao
(90°1) 0112 69°1) 61°1) x0T (80°0) (zr'n
0150 #%CPS0 +80€°0 €91°0 9LT°0 €€0°0 TLS0 ANT uonepu]
(€0°¢) (S0 (€L0) (¥8°0) (z00-) (89°1-) (LL 1)
##3x7€0°0 #9100 £00°0 £00°0 0000 *L10°0— *C€0°0— ad yuawdo[aAdP [erouRUL ]
SUIN}OI PUOq JUSTUIIAOS
$6°0 060 SLO 0S°0 ST0 01°0 S0°0 UOIBIAdIE J[qBLIEA :o[qerre Juspuada(
s[nuend)

$)9IeW SUISIIWD JA0J SIMNSIA UOISSAIFII d[ipuen() ‘9 JqeL,



9¢

"A[OATIOOSII “STOAI] 9T PUB ‘046 00T U} 18 QOUBOYTUSIS [BONISIIBIS JJOUID 4oy “sese s ~SIOMIBUW SUITIOWO

pue padoraaap Jo sopdwesqns pue orduwes [[ny oy} 10J pejrodar are (Sosayjuored UI) SIOLIO pIEpuB)S PUB SOUSIIEIS 159) AU L, ¢ 9[qe ] Ul SB dwes o) SI S9[q
-eLIeA 9y} Jo uonduoso “(suonipuod joxiew euiou pue poos ur sadoys Jo Aufenbo oy Sunsay) somuenb (g () pue G6'( pue {(SUONIPUOD JNIBW [BUI
-10u pue peq ur sadofs Jo Ayenbs o) Sunsal) sorruenb (s g pue o' 10J sodos [enbo Jo sisoypodAy [nu o 10J SOUSIIELIS 159) A SJUSSAId J[qe) S

(6L0) (S) (85°0) (16°0) (65°0) (€L0)
S8°0— #xST '€~ w558 T w0 €~ *4x6V T w46l TY— DD SUOTIIPUOD [BIOUBULJ [BQO[D)
(z00) (z00) (10°0) (10°0) (10°0) (10°0)
200~ 200~ 000 200~ 10°0— 000~ no Ayurepseoun joxIeW puoq [BGO[H
(10°0) (z00)
(10°0) (10°0) (10°0) (10°0)
10°0 000~ #5%£0°0— 000 10°0— 10°0— Oorro suonipuod Aypmbiy [eqo[H
(110 91°0) (s0°0) (80°0) (90°0) (L00)
200 010 #5%61°0 #5%67 0~ %010~ 1o NEo) SUINIAT JOSIEW PUOq [BGO[D)
(¥€0) (ze0) 10 (81°0) (81°0) (0z0)
81°0 €0 %970 970 ST0 01°0 qd YSH [eINI[0d
(110 (s1°0) (90°0) (80°0) (900 (80°0)
LT°0 810~ 10°0 #%CC 0 80°0 10°0 A SSLI [EIOURUL{
(110 (110 (L00) 010 (80°0) (80°0)
81070 LT°0 SO0~ 60°0 110~ ¥1°0 yq 3SLI OTWOUOIF
(9¢°0) (zs0) (0£0) (sz0) 10 91°0)
#x%x85 [ #%x76'1 #%%00°0 #xxL0°] #x%xC9°0 #x%x0L°0 10)0) Sunel 11paId uS1PIA0S
(€0°0) (€0°0) (€1°0) 10 (60°0) (L00)
10°0— 000 610 €00~ 200 #%ST°0~ dan PmoI3 Jao
(9t°0) (6t°0) 9t°0) (Ly'0) (1+°0) (0€0)
v€0— 00 91°0 w9 T~ *6L°0— #%8L°0~ ANT uone[yu]
(10°0) (10°0) (00°0) (00°0) (00°0) (00°0)
#5%€0°0— #%£0°0~ #2000~ 100~ #%10°0~ #5% 000~ a- yuowdoeAap [eroueul
0S'0b=66'0b  05°0b=50'0b  05°0b=66'0b  05°0b=50'0b  0S°0b=56'0b  0S'O0b=60'0b  uoOmEIAdIqQE S[qELIEA

SIoNIeW SUTSIOW

S1oxIew pado[eAd(

o[dwres [

SIOUAIdJIP dpuenb-133ur Jo 3s3 ], °L dqeL



Appendix A

Mean of Bond returns (full sample) Mean of Financial development (full sample)
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Figure A1l. Evolution of the bond returns and financial development over time (full sample and
subsamples of developed and emerging markets).

37



8¢

-ordwres [[nJ 9y} 10J [BAIIUI QIUIPIFUOD 9, GG PUL SIUSIOIJFO00 UOISSAIFal oy} Jo joid o[nuen) g dIn3Lg

apuenp apuenp apuenp apuenp
YL 60 g0 L0 90 S0 ¥0 €0 Z0 L0 00 0L 60 g0 L0 90 SO ¥0 €0 Z0 L0 00 0L 60 g0 L0 90 S0-¥0 €0 Z0 L0 00 0L 60 80 Z0 90 SO ¥0 €0 ZO L0 00
Il Il Il Il Il Il Il Il Il _ Il Il Il Il Il Il Il Il Il - Il Il Il Il L L Il Il Il - Il Il Il Il L Il Il Il Il -
i3 g 80 0
- oz- - o- I 90-
I zo-
oL - - Fvo-
F oo
Fo - z- Fzo-
Fzo
o -0 F oo
0z z 20 0
juejsuo) Suoljipuod [eroueul} [eqo|D Auepeoun jeyJew puoq [eqoj9 suoIypuod Aypinby [eqoj9
apuenp apuenp apuenp apuenp
YL 60 €0 L0 90 S0 ¥0 €0 Z0 L0 00 0L 60 g0 L0 90 SO ¥0 €0 Z0 L0 00 0L 60 g0 L0 90 SO ¥0 €0 Z0 L0 00 0L 60 80 Z0 90 SO ¥0 €0 ZO L0 00
P A A ) P A R ! ' P R R R R ) R AR R )
10 9- z- z-
g0 - - Fu- Ly
60 - z- Fo
Lo
Fot - o Fv
Ly
Fu -z Fe
Fz1 - v e re
gl g v ¢
Suinjal jeXlew puoq [eqojo XSl [eoljiiod sl [eloueul sl Jwouody
apuenp apuenp apuenp apuenp
YL 60 g0 L0 90 S0 ¥0 €0 Z0 L0 00 0L 60 g0 L0 90 SO ¥0 €0 ZO L0 00 0L 60 g0 L0 90 SO ¥0 €0 Z0 L0 00 0L 60 80 Z0 90 SO ¥0 €0 ZO L0 00
P A N ' P N R R . P e e S R . R R R '
g0- - z1- 0
- v0- - ¢- - g0-
I zo-
L yo-
oo - z-
Foo oo
-0 - 1-
Fvo
- n 2o
80 0 80
zL v z1 0

Bunjel ypaio ublesenog

ywoib dao

uoljeru|

(sidwes [|n4) sejew|}s3 sS820.1d 9|1uEND

jJuawdojpAsp [eloueUl 4

q xipuaddy



-9rdwesqns sjoxIewt pado[oAdp J0J [BAIIUL QOUIPPUOD 966 PUB SIJUIIINFI0 UOISSAIZa1 3y J0 10[d onueny) *gg 1n31q

spuenp apuend apuend apuenpd
YL 60 €0 L0 90 S0 ¥0 €0 ZO L0 00 0L 60 €0 L0 90 SO Y0 €0 Z0 L0 00 0L 60 80 L0 90 S0 ¥0 €0 ZO0 L0 00 0L 60 80 L0 90 SO Y0 €0 ZO L0 00
PR R N N MY R PR R R N N N R N PR N N N S R ' PR R R R R R '
oy 9 80~ 0
s - 90~ I 20~
L oz-
Fe - v0- 00
o
Lo 2o~ I 2o
oz
e - o0 Fvo
oy v 20 90
juesuo) SuoRIpuod [eldueuly [eqojo Arepsoun jestew puog [eqo|9 suoljpuod Aypinby [ego|D
spuenp apuend apuenp apuend
YL 60 €0 L0 90 S0 ¥0 €0 ZO L0 00 0L 60 €0 L0 90 SO Y0 €0 20 L0 00 0L 60 80 L0 90 S0 Y0 €0 ZO0 L0 00 0L 60 80 L0 90 SO Y0 €0 ZO L0 00
PR R N N MY R ' PR R R N N R R R ' TR N R R R AR ' PR R R R R R '
80 8- z- z-
Lso Lo e G YT
FoL Fo o
Fue Fo Fv v
Lz Fz Fe
Ly
Fel Fe e
Vi g 4 4
Swinjal jexew puoq [eqoo SU [ednliod S eroueul 4 Sl Jwouodg
spuenp apuend apuenp apuend
YL 60 €0 L0 90 SO0 ¥0 €0 ZO L0 00 0L 60 €0 L0 90 SO Y0 €0 Z0 L0 00 0L 60 80 L0 90 S0 Y0 €0 ZO0 L0 00 0L 60 80 L0 90 SO Y0 €0 ZO L0 00
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 " 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9
z 9- € €0-
M- bz 20~
L-
L o-
L2- Ly-
Fo 00
Fo Fo
k1o
I Fe Fi
F 2o
z 4 z €0

Burjes ypaio ubleianos

ymwoib 4ao

uoljeru|

(e1dwesqgns sjoyJew padojanag) sejew1}s3 Ss820.d d|luenp

jJuswdojeAsp [eoueu 4



V1%

-9dwesqns sjoxIew SUISIOW J0J [BAIIUI JUIPIFUOI ¢/, G PUB SJUAIOFI0D uorssaI3ar oyl Jo jo1d amueng) *¢g 9In3Ig

apuenp apuenp |spuend apuenp
YL 60 80 L0 90 SO ¥O0 €0 TO L0 00 0L 60 §0 L0 90 SO ¥0 €0 TO L0 00 0L 60 80 L0 90 SO ¥0 €0 TO LO 00 0L 60 80 L0 90 SO ¥O €0 ZO LO 00
! ! ! ! ! ! ! ! ! _ Il Il Il Il Il Il 1 1 Il ~ Il 1 L Il Il Il Il 1 Il . i Il Il Il Il Il Il 1 Il -
09 9 z 0
- ov- - v- ! - zo-
L g0-
- 0z- -z - o0
- v0-
Lo o /\\/J\\.\. L 20
- oo
- oz -z - vo
oy v Vo 90
juejsuo)y SUolipuod [eroueuly [eqo|9 Auepsoun jesew puoq [eqo|9 suolypuod Aypinby jeqoj9
apuenp apuenp apuenp apuenp
YL 60 80 L0 90 SO ¥0 €0 TO L0 00 0L 60 §0 L0 90 SO0 ¥0 €0 20 L0 00 0L 60 80 L0 90 SO ¥0 €0 TO LO 00 0L 60 80 L0 90 SO ¥O €0 ZO LO 00
P R S R M ' P R R SO R M . P R S R R R ) P N R A R R R R )
z- 01- v- v-
! - 50- -z -z
o
- 00 Fo Fo
-z /J/.\f/\
- 50 Fz -z
|, (/\/\
\\\/ - o1 4 v
9 51 9 9
Suinjel j9xiew puoq [eqo|9 sl [ednliod 3SU [etoueul 4 3SH Jwouody
apuenp apuenp apuenp apuenp
YL 60 80 L0 90 SO ¥0 €0 ZO LO 00 0L 60 §0 L0 90 SO ¥0 €0 TO L0 00 0L 60 80 L0 90 SO ¥0 €0 TO LO 00 0L 60 80 L0 90 SO ¥O €0 ZO LO 00
P A A A A P R A R R . P R S R A R . P A R A R A R R .
€ 80~ g0- 80~
e o - v0-
- v0-
- oo
- o0
Fo ./.\\\]||J -0 - oo
- vo
i g0
! - vo
Lz 80 FzL
€ v 91 80

Bunel ypaio ublesenog

uwoib dao

uoleru|

(e)dwesqgns s}oytew bBulbiowz) sajewi}s3 ss8201d d|1uenpd

JawdojpAsp [eloueUl 4



Iy

sjoIew SUISIowd pue pAdo[oAdP UIIMIQ SIJJIP 109JJ YL <«
SUOIIIPUO0D JA3Iew uo spuadop suInjor puoq JUSWUIA0F U0 JuowWdO[OAP [BIOURULY JO 109JJQ Y], <«
SJONJBW PUOq JUAWUIIA0F Surd1owd pue pado[oAdp dzATeUR OA\ <«

SUINJQI PUOq JUSWUIOAOS UO JUIWAO[OAID [BIOUBULJ JO JOILJO ) JUIWIEXD A\ <«

SIHODI'THOIH



