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What slice of the pie?
The corporate bond market boom in emerging economies

Abstract

This paper studies the determinants of shifts in debt composition among emerging market non-
financial corporates. We show that institutions and macro fundamentals create an enabling envi-
ronment for bond market development. During the recent boom episode, however, global cyclical
factors accounted for most of the variation of bond shares in total corporate debt. The sensitivity
to global factors appears to vary with relative bond market size rather than local fundamentals.
Foreign bank linkages help explain why bond markets increasingly substituted for banks in chan-
neling liquidity to EMs. Our results highlight the risk of capital flow reversal in EMs that bene-
fited from the upturn in the global financial cycle mostly due to their liquid markets rather than
strong fundamentals.
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1 Introduction

Over the past two decades, emerging market economies (EM) have become increasingly inte-
grated into global capital markets. While the development of equity markets picked up pace in
the 1990s, the growth of private bond markets was initially slower and limited to a subset of
industries in a smaller number of EMs. The period immediately following the global financial
crisis (GFC) saw private bond market issuance catching up. The annual value of EM non-finan-
cial corporate (NFC) issuance increased more than threefold between 2009 and 2014, grossly
outpacing equity and syndicated loan issuance. The boom contributed to growing debt stocks and
sizable exposures to both foreign exchange risk and asset managers with portfolios highly con-
centrated in EM assets (IMF, 2014). On the bright side, it allowed a more diversified set of bor-
rowers to diversify their funding sources. A key question is whether the borrowing spree can be
seen, at least in part, as a structural rather than a cyclical shift in bond market development.

Policymakers in EMs have long pursued initiatives to promote capital market develop-
ment more generally, and bond market development in particular.* Intuitively, the diversification
of funding sources should lead to more efficient capital allocation and better risk sharing, with a
positive impact on long-term economic growth.2 What is more, evidence from advanced econo-
mies (Kashyap et al, 1993, Adrian et al, 2012, Becker and Ivashina, 2014) suggests that local
bond issuance does not share the strongly pro-cyclical behavior of bank lending. It is in this spirit
that the Asian financial crisis led observers to proclaim bond market development as an effort to
develop “spare tires” that borrowers can rely on when bank balance sheets are strained (Green-
span, 1999).3 ¢

This paper studies the determinants of shifts in debt composition among EM corporates.
Our primary aim is to identify both global and domestic factors - other than those related to the
demand for borrowing more generally - that explain why financial systems shift away from bank
lending and towards bond market finance. Our focus is on the recent bond market boom and the
question why it was stronger in some countries than in others. In particular, we aim to understand
whether EMs that experienced the largest booms relative to bank lending were those with strong

! The Asian Bond Fund 1 and 2, an initiative of 12 major central banks in Asia-Pacific region, administrated by the
BIS, is one example of such policies. Furthermore, the IMF, World Bank and ECB launched in 2007-08 a joint
action plan under the G8 umbrella for developing local bond markets in EMs (“Developing Local Bond Markets in
Emerging Market Economies and Developing countries™).

2 A central finding in the literature is that both banks and markets have a role to play in providing access to finance
and supporting growth (Demirguc-Kunt and Levine, 2001; Levine, 2002; Demirguc-Kunt and Maksimovic, 2002).
In particular, while banks tend to be more adept at lending to smaller companies, bond markets hold a comparative
advantage in servicing larger, more established companies. At the same time, financial systems become increasingly
market based at higher levels of income (Demirguc-Kunt et al, 2012).

3 However, as discussed in more detail below, the experience has shown that the notion of bond markets as “spare
tires” may not hold under sufficiently severe disruptions.

4 Cross-border syndicated lending and international private bond issuances, on the other hand, historically show
cyclical variation in volumes and interest rates spreads (Francis et al, 2014). The present EM corporate bond boom
thus can be in part driven by the temporary easing of financial conditions in global markets.
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fundamentals and institutions or whether it was cyclical factors that drove flows into the largest
and most liquid markets. In this context, we also explore the role of cross-border bank linkages.

To facilitate the analysis, we propose a measure of corporate debt that can be decom-
posed both into bank loans and bonds, and into local and foreign currency instruments. The de-
pendent variable throughout the analysis is the share of bond finance in total outstanding corpo-
rate debt. This choice has some important advantages, including that the dependent variable can
be directly interpreted in relation to the size of the NFC sector’s outstanding debt.> What is more,
it implicitly controls for potentially endogenous factors that drive the overall demand for bor-
rowing (from both bond markets and banks). The main focus of the empirical analysis is thus on
factors that drive bond issuance beyond what can be explained based on shifts in the demand for
funding. Potential drivers include (a) local fundamentals that provide an enabling environment
for bond market development and foster investor interest such as institutions, macro fundamen-
tals or market development initiatives, (b) domestic bank supply related variables that constrain
or facilitate bank borrowing and (c) supply factors that drive the relative availability and cost of
bond market finance.

We tackle our question of interest in two ways. First, we estimate censored panel re-
gressions with fixed effects (Honore, 1992).¢6 While these enable us to identify a wide range of
global and local drivers of bond market shares, they do not allow testing reliably whether a prom-
inent finding of our descriptive analysis continues to hold, namely that market size is an important
conditioning variable for the influence of global factors on increasing bond market access during
the post-crisis period.” In order to test this hypothesis, we cast the model in a panel quantile
regression setup and employ the recently proposed censored quantile regression estimator for
panel data with fixed effects (Galvao et al, 2013). The quantile regression offers a parsimonious
framework to trace the varying importance of determinants at different levels of relative bond
market development. In this way we can analyze whether the search for yield in global markets
during the post-crisis period affected countries differently depending on whether their bond mar-
kets were more or less developed.

Our main hypothesis is that the recent boom was driven primarily by the global financial
cycle (Rey, 2013). In particular, we conjecture that the search for yield accounted for most of the
variation of bond shares in total corporate debt, with investor interest in specific EMs mostly

5 Note also that the correlation between NFC bond market debt divided by GDP and divided by total NFC debt is
more than 70 percent.

® The need to account for censoring arises because the dependent variable is censored at zero while the need to
control for unobserved cross-sectional heterogeneity arises from, inter alia, time-invariant drivers of financial de-
velopment.

" While we could include (lagged) market size among the regressors, the arising simultaneity problem would be
difficult to deal with.
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driven by market size and the associated easy entry and exit.®° The analysis indeed confirms that
the role of bond markets in NFC finance during the post-crisis period increased considerably
more in EMs with more market based financial systems. While macro fundamentals and strong
institutions are shown to be important determinants of bond market development throughout the
sample period, their relative role declined substantially during the post-crisis period as global
factors took center stage, paired with a growing investor focus on market size.** We also find
evidence for a role for global bank leverage in driving cross-border banking, building on the
findings of Bruno and Shin (2015a), among others.*

Our paper is related to empirical literature on the determinants of corporate bond issu-
ance at the firm and country level. Earlier studies predominantly for the developed countries have
shown that both firm-specific characteristics and the macroeconomic environment matter for
firms’ decisions to issue bonds (Houston and James, 1996, Johnson, 1997; Datta et al, 2000;
Dennis and Mihov, 2003; Hale and Santos, 2008; Mizen and Tsoukas, 2014, Didier et al, 2014,
Gozzi et al, 2015). Important firm characteristics include firm size, growth and financial condi-
tions while various other factors such as market depth, information asymmetries and market tim-
ing also play a key role. In addition, the literature emphasizes the role of reputation as past issuers
are more likely to issue again than firms that have never issued before. Relatedly, the probability
that a firm will issue a bond in domestic markets (relative to either not issuing at all or issuing in
foreign markets) grows with the level of local bond market development. However, the fact that
individual firms are more likely to issue when markets are more developed does not necessarily
imply that initially well-developed bond markets continue to grow faster at the macro level. For
instance, Burger et al (2012) find in a cursory analysis of the changes in US investors’ portfolio
weights from 2006 to 2008 that investors tended to move towards markets in which they had
smaller initial positions. Conversely, Hale et al (2014) show that countries better suited to issuing
in home currency prior to the crisis also gained more in terms of home currency issuance follow-
ing the Crisis.

At the same time, economic fundamentals are important drivers of bond investor interest
(Laeven, 2014). Goldstein and Turner (2004) argue that economic policies and institutions are

8 Note that demand for bond market borrowing is also likely to be higher in more developed markets with an estab-
lished issuer base in which the cost of borrowing is likely to be lower due to better information and lower risk for
the investor.

® The search for yield would normally drive cross-border bank loans as well (Goldberg, 2009), conditional on global
banks’ capital structures (Dell’ Ariccia et al, 2014, Buch et al, 2014). The post-crisis period, however, was charac-
terized by weak bank balance sheets and global bank deleveraging amid tighter home regulations. Consequently,
bond markets became the main conduit of capital flows to emerging markets as investors searched for higher yielding
assets.

10 Interestingly, prior to the crisis, it was EMs with lower access to bond markets that saw bond market access
develop more rapidly.

11 Foreign bank exposures to EM financial systems mostly held up well following the GFC although cross-border
exposures declined as foreign banks shifted increasingly from centralized to multinational funding models. While
cross-border exposures of global banks to European EMs declined strongly following the crisis, overall exposures
did not, and the bond market boom was limited.
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key determinants of bond market development in EMs. Eichengreen and Luengnaruemitchai
(2006) indeed find that institutional impediments - and to some extent macro policies - can help
explain the smaller size of Asian and Latin American bond markets relative to advanced econo-
mies. Hale (2007) suggests that country risk is the key macroeconomic fundamental that explains
a large share of the variation in corporate financing choices between bonds and syndicated loans
in EMs.

The choice between bond and bank financing can also be time-varying and related to
cyclical drivers or the incidence of financial crises. Becker and lvashina (2014) find evidence of
a cyclical substitution between bank credit and bond financing at the firm level in the US, con-
firming earlier findings by Ramey (1992) and Kashyap et al (1993) at the macro level. Adrian et
al (2012) provide additional empirical evidence on loan-bond substitutability in the US during
the GFC and relate this pattern to the cyclicality of bank leverage. However, empirical evidence
on the substitution channel is weaker in the case of developing economies. Indeed, Eichengreen
(2007) notes that there is no guarantee that bond markets will continue to function as banking
sectors collapse. Arteta and Hale (2008) find that both bank loan and bond financing to NFCs
decrease following sovereign crises. Allen et al (2012), similarly, show that banking sector and
bond markets behave as complements rather than substitutes in the aftermath of banking crises.

Finally, our paper is related to the literature on capital flow surges during the post-crisis
period. The importance of global conditions for fixed income flows to EMs has long been recog-
nized in the literature. Early studies (Calvo et al, 1993, Chuhan et al, 1998) find that factors
related to global liquidity and interest rates are more important than local fundamentals in ex-
plaining bond and equity issuance in Asian and Latin American economies in the 1990s. Rey
(2013) establishes the existence of a global financial cycle—driving capital flows, asset prices
and credit - which is not aligned with country-specific macroeconomic conditions and co-moves
with uncertainty and risk aversion in global markets. Similarly, Forbes and Warnock (2012) show
that global risk proxies such as the VIX consistently predict waves of capital flows. Bruno and
Shin (2015a) highlight the key role of the global bank leverage cycle in explaining cross-border
banking flows and its close relationship with the role of the VIX. On the other hand, Fratzscher
(2012) emphasizes the growing role of macro fundamentals during the post-crisis period, show-
ing that countries with stronger macro fundamentals suffered lower capital outflows during the
crisis and were able to attract more flows after the initial shock. Ghosh et al (2014) confirm the
role of fundamentals in other episodes of capital flows surges. The cross-country variation and
the relative role of local and global conditions in the recent EM NFC bond market boom, how-
ever, are still largely unexplored in the literature. Turner (2014) discusses the rise of bond financ-
ing in EMs. Bruno and Shin (2015b) relate increase in the US dollar-denominated bonds issuance
to financial risk-taking behavior of EM NFCs, motivated by the dollar carry trade attractiveness
in the periods of abundant global liquidity. Caballero et al (2015) highlight that the effect is
stronger in countries with tighter capital controls on capital inflows. Lo Duca et al (2015) show
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a positive effect of US gquantitative easing policies on NFC bond issuance in a sample of advanced
and emerging economies.*

This paper contributes to the existing literature in three ways: first, we propose a meas-
ure of NFC debt stocks in EMs that allows for a breakdown both by currency and by instrument.
This allows studying the time and cross-country variation in the relative importance of bond
versus bank financing for a large set of EMs. Second, we analyze the drivers of bond market
shares in NFC debt at the macro level, allowing their impact to vary across different levels of
bond market development, while controlling for the impact of demand side factors and time-
invariant drivers of financial development. Finally, we show that the determinants of bond mar-
ket access in EM vary importantly with global cyclical conditions. In particular, we confirm ear-
lier findings in the literature on the importance of local fundamentals and global bank leverage
for the EM corporate debt structure. However, we show that the relative role of local fundamen-
tals declined substantially during the post-crisis period as global factors took center stage, paired
with a growing investor focus on market size.

The finding that global cyclical factors explain most of the variation in EM bond market
development during the post-crisis period is important from a policy perspective. To the extent
that bond markets in EMs boomed largely because their large and liquid markets attracted inves-
tor flows during a cyclical upswing in the global financial cycle, these countries may be hit se-
verely by capital outflows as the cycle turns. As such, our findings highlight the importance of
strong institutions and macro fundamentals in facilitating a gradual diversification of funding
sources.

The remainder of this paper is organized as follows: Section 2 discusses a measure of
non-financial corporate debt stocks for emerging markets, its composition and trends. Section 3
presents the empirical specification used in the regression analysis covered in Sections 4 (panel
model) and 5 (quantile regression setup). Section 6 concludes.

2 Trends in non-financial corporate debt stocks
and composition

This section discusses our measure of non-financial corporate debt stocks as well as recent trends
in EM corporate indebtedness.

In the context of unconventional monetary policies in advanced economies, and the
search for yield in global financial markets, EM corporate bond markets have boomed (Figure 1,
left panel). Both foreign and local currency issuance contributed as the role for bonds in total

12 Analogously, Bremus and Fratzscher (2014) find a positive effect of expansionary monetary policies in advanced
economies on cross-border banking flows over the post GFC period. Cerutti et al (2015) show that macroeconomic
fundamentals and the nature of the investor base help explain cross-country variation in the impact of global push
factors on public and private bond flows to EMs (less so in case of bank flows).
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financing increased notably in recent years. Equity issuance by NFCs dropped from 1.7 percent
of EM GDP in 2008 to about 1.1 percent in 2010 and 0.5 percent in 2014. At the same time, bond
issuance increased from about 0.8 percent of EM GDP in 2008 to 3.3 percent in 2014. The right
panel in Figure 1 illustrates that, since about 2010, bond markets have increasingly replaced syn-
dicated loans as conduits of channeling liquidity to EMs.

The data source for the stock of outstanding bond market debt is the Dealogic Debt
Capital Markets database (DCM).** Dealogic DCM incorporates global primary market bond
data since 1980, with details on almost half a million international and domestic deals. We cal-
culate the stock of bonds outstanding in country c at time t as the sum of bonds issued since 1980
in country ¢ minus the sum of all those bonds that have matured by time t.** In particular, we
determine the dollar value of the outstanding stock of bonds at each point in time.*> We distin-
guish local and foreign currency bond stocks based on the currency at time of issuance. In coun-
tries in which the NFC sector never issued a bond, the stock of bonds outstanding is zero. Our
country classification is based on the nationality of the parent company unless the issuer does not
have a parent. This allows associating offshore issuance by foreign incorporated subsidiaries of
parent companies located in country ¢ with country c. In other words, debt stocks are calculated
based on an ultimate risk basis (Avdjiev et al, 2014).%¢

13 More information is available under: http://www.dealogic.com/the-platform/unique-content/#debt. Coverage in-
cludes Investment Grade Bonds, High Yield Bonds, Supranational Bonds, Sovereign Bonds, Local Authority Bonds,
Agency Bonds, Securitization, Covered Bonds, Medium-Term Notes, Preferred Stock, EMTN programmes and
trades, and ECP programmes and trades.

14 Note that this may imply a flawed stock estimate to the extent issuances were not captured by Dealogic or because
the borrower defaulted.

15 The stock of outstanding bonds is calculated as the sum of the stocks of outstanding bonds in all relevant curren-
cies, converted into US dollars using the prevailing bilateral exchange rate at any given point in time. Both stock
and flow data may be incomplete to the extent that Dealogic DCM does not fully cover issuances of debt or equity
securities in a given sector or country. Coverage is likely to be better in more developed economies and more recent
years. There is only very limited coverage of short term debt securities (less than one year).

16 Note that domestic and cross-border loans cannot be calculated on an ultimate risk basis due to data unavailability.

10
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Figure 1 EM NFC bond vs. equity and syndicated loan issuance
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The second component of our measure is domestic loans, broken down into local and foreign
currency loans. For the majority of countries in our sample, this information is taken from the
IMF’s International Financial Statistics (IFS). For those countries for which the data is not avail-
able in IFS, it is directly sourced from the relevant country authorities (Table Al). The third
component of our measure is cross-border loans from BIS reporting banks to country c’s non-
bank sector, where we assume that all cross-border loans are in foreign currency.*

Our complete measure is available for 47 EMs, spanning the period of 2000-13 (Table
Al). Appendix 1 discusses some of its caveats, compares it to data from existing sources and
describes how we adjust the measure for valuation effects.

Our measure can provide some important insights into the dynamics underlying NFC
debt and its composition. The right panel in Figure 2 illustrates that bond finance to EM NFCs is
still small relatively to loans from domestic and foreign banks: the mean outstanding stock of
NFC bonds in our sample amounted to 5.3 percent of GDP in 2013 while domestic and foreign
bank loans together amounted to an average of 40.5 percent. At the same time, however, the
importance of bonds as a share of total corporate debt has grown substantially since the global
crisis. The stock of outstanding bonds more or less doubled since 2009 in GDP terms while the
outstanding stock of bank loans remained broadly constant. In other words, on average, the bond
market boom has driven most of the increase in overall debt stocks over this period. The left
panel in Figure 2 shows that the increase in debt ratios has indeed been dramatic with FX debt
contributing notably. The handful of European EMs in which NFC debt stocks dropped are the
exception.

17 Since the BIS data comprise loans to non-banks more generally, we also implicitly assume that cross-border loans
to non-bank financial institutions are zero. For the majority of emerging markets in our sample, this should not be a
very strong assumption. What is more, across our sample, cross-border loans only play a relatively minor role in
total loans to non-financial corporations.

12
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Figure 2 Change in EM bond market debt 2009-13
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The key question this paper asks is what determined the extent to which the global bond market
boom boosted access to bond finance — relative to bank loans—in some EMs more so than in
others. We aim to disentangle underlying factors in the econometric analysis presented in subse-
quent sections. It is useful, however, to illustrate some interesting descriptive findings before-
hand. Figure 3 illustrates that the importance of foreign bank loans in total EM corporate debt
has declined since the global financial crisis, in line with weaker balance sheets and tighter reg-
ulatory regimes in global banks. With regards to bond finance, we see that it is largely access to
international bond markets that increased in recent years relative to total NFC debt. We observe
that the FX bonds share increased from 5.6 percent in 2008 to 8.0 percent since 2008, while in
previous years it remained almost unchanged. The share of domestic bond finance, in turn, grew
rapidly from 2003 to 2007, but has all but leveled off since 2009.

Figure 3 EM NFC debt composition over time
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Source: Dealogic, IFS, BIS, country authorities and authors’ calculations.

If we look at the same chart by region, we see that Asia is the exception that stands out (Figure
4). Here, it is local bond markets that have grown while access to foreign markets at best stag-
nated. A possible explanation might be the strong policy push towards local bond market devel-
opment since the launch of the Asian Bond Market Initiative (ABMI) in 2003 and the Asian Bond
Fund 2 ABF2 in 2005 (Chan, 2011). What is more, while foreign bank loans declined across
other regions in recent years, it was the share of domestic bank loans in Asia whose share in total
debt has fallen.
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Figure 4 EM NFC debt composition over time by region
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Notes: The charts shows the average (across EMs) evolution of the breakdown of total non-financial corporate debt
into local and foreign currency bonds as well as domestic and cross-border bank loans by region. Regions follow
the standard IMF classification (Asia and Pacific; Eastern Europe; MENA=Middle East and North Africa and Cen-
tral Asia; Latin America and Caribbean).

Source: Dealogic, IFS, BIS, country authorities and authors’ calculations.

With view to the econometric analysis, it is interesting to establish whether it was EMs with
larger access to domestic and international bond markets that grew strongest in recent years or
rather those that were initially still more constrained in terms of bond finance.

The top right panel of Figure 5 illustrates that it is indeed EMs with the largest access
to international bond markets in which access grew most since 2009. The larger a country’s ac-
cess in 2009, the more its access grew over the subsequent years. The top left panel however
shows that this is not business as usual: between 2003 and 2009, this relationship did not exist.
If anything, countries with the largest initial access grew the least while countries with the small-
est initial access grew the most. Moving to the lower panel, we see that a declining pattern also
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holds for local currency bond markets. In other words, over the entire sample period, it is the
countries with the largest local bond market access that grew the most.

Figure 5 Change in the stock of nfc bonds by initial quantile
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Notes: The top left chart shows the stock of foreign currency bonds (adjusted for valuation effects) in 2003 and
2009, averaged across EMs in a given quartile defined by the relative size of a country’s 2003 foreign currency bond
stock relative to GDP; the top right chart shows the stock of foreign currency bonds (adjusted for valuation effects)
in 2009 and 2013, averaged across EMs in a given quartile defined by the relative size of a country’s 2009 foreign
currency bond stock relative to GDP. The bottom left chart shows the stock of local currency bonds in 2003 and
2009, averaged across EMs in a given quartile defined by the relative size of a country’s 2003 local currency bond
stock relative to GDP; the top right chart shows the stock of local currency bonds in 2009 and 2013, averaged across
EMs in a given quartile defined by the relative size of a country’s 2009 local currency bond stock relative to GDP.

Source: Dealogic and authors’ calculations.

Overall, this finding suggests that market size and easy entry and exit for investors are important
in explaining why bond market access grew more in some EMs than in others during the post-
crisis period. In subsequent sections, our aim is to assess whether this finding continues to hold
in a regression setup. In particular, we aim to understand the relative roles of domestic structural
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factors—such as institutions and macro fundamentals—versus global cyclical factors in explain-
ing bond market development across EMs.

3 Empirical specification

In this section, we move to the econometric analysis. In particular, we estimate different variants
of the following model:

Vit = @; + EE{;6 + MF;;6 + BCyy + G{f + Z;;$ + & €Y

Throughout our analysis, the dependent variable y;; is the share of bond finance (total, local or
foreign currency) in total outstanding corporate debt. The advantage of our dependent variable
of choice - compared to more commonly used measures of bond market development such as
bond market debt over GDP - is that it implicitly controls for factors driving the overall (both
bond and bank) demand for borrowing. In other words, it alleviates the need to control for vari-
ables such as economic activity on the right-hand side and thus does not require dealing with the
related reverse causality issues.

In order to ensure parsimony, we group potential determinants into subsets and include
only a limited number of variables from each subset in our baseline regression. The first group
of regressors, EE, includes domestic factors that create an enabling environment for bond market
development such as the quality of institutions or policy initiatives specifically aimed at market
development. The second group of covariates, MF, comprises macro fundamentals. The third
group of regressors, BC, includes proxies for local banking system characteristics. The fourth
group of explanatory variables, included in G, comprises global factors driving bond and bank
capital flows to EMs. Finally, our particular interest in the recent bond market boom episode
leads us to interact all regressors in our model with a dummy that takes the value one for all
observations during the period 2010 to 2013 and zero otherwise. The interaction terms are in-
cluded in the vector Z. The definition of the dummy variable follows the literature (Cetorelli and
Goldberg, 2011; Shin, 2013; Bremus and Fratzscher, 2014) who classify 2010-13 as the post-
crises episode. In the robustness section, we also add regional time trends to the vector Z to
control for potential non-stationarity and heterogeneous trends in bond market development.

We make use of the time series dimension iny by using a panel regression setup for the
entire sample period to explain developments in bond market shares. We tackle our question of
interest in two ways. We begin with censored panel fixed effects regressions (Honore, 1992) of
y on our control variables. The need to account for censoring arises because the dependent vari-
able, y, is censored at zero (a modest share of the observations in our sample do take the value
y=0); the need to control for unobserved cross-sectional heterogeneity arises from, inter alia,
time-invariant drivers of financial development. While these regressions enable us to identify a
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wide range of global and local drivers of bond market development, they do not allow us to test
reliably whether the key result of our descriptive analysis continues to hold, namely that the
market size is an important conditioning variable for the effect of global factors on bond market
access during the post-crisis period. While we could include (lagged) market size among the
regressors, the arising simultaneity problem would be difficult to deal with.

In order to allow testing the proposition that market size matters for bond market devel-
opment, we therefore, in the second step, cast the model in a panel quantile regression setup. This
framework offers two main advantages for our analysis. First, the quantile regression estimator
is robust to outliers in the dependent variable and imposes fewer restrictions on the distribution
of the error term relative to conditional mean estimators. It thus provides a useful robustness
check of the conditional mean results. Second, it provides a parsimonious way of tracing the
varying importance of determinants at different levels of bond market development.® In other
words, it allows assessing how global factors and domestic conditions affect countries based on
their position in the conditional distribution of bond market shares in total debt. Throughout the
analysis we will be using the term “market development” and “market size” rather synonymously
with “bond market shares in total NFC debt”. While a more typical definition would be bond
market debt over GDP, the advantage of our measure is that it allows relating changes in the
dependent variable directly to the size of the NFC sector’s total debt stock. It is further important
to note that the correlation between NFC bond market debt over GDP and over total NFC debt is
very high, amounting to more than 70 percent.

In order to control for both fixed effects and the censoring character of the dependent
variable in a quantile regression setup, we use the recently proposed censored quantile regression
estimator for panel data (CPQR) with fixed effects (Galvao et al, 2013). The CPQR estimator is
an extension of Chernozhukov and Hong’s (2002) three-step censored quantile regression esti-
mator. The general idea behind the CPQR estimator is to estimate a standard panel fixed effects
quantile regression on a suitably defined subset of observations. The subset of observations for a
particular quantile (t) is selected by estimating a probability model for the non-zero bond share
of NFC financing and selecting the observations for which the estimated propensity score is
higher than 1 — 7. This ensures that only the data for which the conditional quantile line is above
the censoring point is used in the estimation of the quantile regression parameters. The estimation
procedure is done in three steps which are briefly summarized in Appendix 2.

18 Specifically, the quantile regression allows characterizing the impact of each determinant across the entire condi-
tional distribution of the dependent variable which provides a more complete pattern of influences compared to
conditional mean estimates.
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4 Estimation result using panel model

We begin by discussing the results of the censored panel regressions with fixed effects. The de-
pendent variable in our baseline regressions is the percent share of bond market debt in total NFC
debt. All regressors we employ are defined in Table A2 in the Appendix. Country specific re-
gressors are winsorized at the 2% level to minimize the impact of outliers. Tables 1 to 5 each
show our benchmark specification in the first column as well as, in the remainder of the columns,
robustness checks in which we deviate from the benchmark by adding/replacing one indicator at
a time from a given subset of regressors (G, EE, MF and BC). All tables report estimated average
marginal effects (Honore, 2008, Alan et al, 2014) with bootstrapped standard errors. We use
standard clustered bootstrap (with 500 repetitions) and calculate significance levels as bias-cor-
rected percentiles of the bootstrap distribution (Abrevaya and Shen, 2014).%°

Table 1, column 1 shows the results from our baseline specification. We estimate the
model over the period 2002-13. The number of observations is 476, with 43 cross-sectional units
and an average of 11 observations per unit.? Importantly, note that the dummy for the period
2010-13 is insignificant, illustrating that the specification explains any idiosyncrasies about the
post-crisis episode reasonably well.

We begin by examining the findings for the regressors included in EE, namely domestic
factors that create an enabling environment for bond market development. The empirical litera-
ture has established a strong link between institutions and financial development.? Given the
disadvantages bond market investors face - compared to banks - in information gathering
(Holmstrom and Tirole, 1998), seniority (Welch, 1997) and collateral loan immunization (Rajan
and Winton, 1995), we would expect stronger institutions to boost investor interest in bond mar-
ket financing relative to bank lending. Other factors that may create a stronger enabling environ-
ment are those that proxy for an established issuer base and financial infrastructure. Both issuers
and investors may benefit through limited information gaps and a lower cost of market entry.
While we cannot include initial market size as a regressor for reasons discussed in the previous
section, we do include proxies such as a measure of bond market diversification. Finally, policies
explicitly aimed at bond market development, including through establishing the necessary in-
frastructure and promoting market access could be important determinants of market access.

Our baseline specification includes three regressors that are designed to proxy for the
quality of the enabling environment; first, an indicator of institutional quality, second, a measure

19 Estimation is done by adapting the pantob.ado file for our framework. We are grateful to Bo Honore for making
it available.

20 Among the list of countries in Table A2, Argentina, Belarus, Jamaica and Venezuela are not included in the
baseline regressions due to data availability.

21 Djankov et al (2007), for instance, document a positive association between financial development—measured as
total banking sector assets—and both contract enforcement and the protection of creditor rights. They also find that
the quality of information sharing is especially important in developing countries relative to advanced economies as
discussed in Japelli and Pagano (2002). Papaioannou (2009) shows that institutional development is also a signifi-
cant correlate of international banking inflows.
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of the concentration of bond issuance and, third, a dummy for membership in the Asian Bond
Fund initiative, an initiative of 12 major central banks in the Asia-Pacific region to promote local
bond market development. The institutional quality indicator of choice is the number of proce-
dures necessary to enforce contracts from the World Bank’s Doing Business indicators, an indi-
cator widely used in the literature. The results shown in column 1 of Table 1 illustrate that the
number of enforcement procedures is indeed a significant determinant of bond market develop-
ment and carries the expected negative sign. The same holds for the concentration indicator (neg-
ative sign) and the dummy for membership in the Asian Bond Fund initiative (positive sign).
Conversely, the interaction terms between each of the three variables and the dummy for the
period of 2010-13 are all insignificant at conventional levels. In other words, a strong enabling
environment drives bond market development. However, the importance of these factors has not
changed during the post-crisis period and is thus unlikely to explain the strong boost to bond
market development in recent years.

This finding is confirmed in our robustness checks in the remaining columns of Table
1. Columns 2 to 4 replace our measure of institutional quality with alternative indicators fre-
quently used in the literature while column 5 replaces the concentration measure with an alter-
native. In none of these cases does one of the interaction terms end up being significant. The
coefficients on the institutional quality indicators - including creditor rights, credit information
and the rule of law - carry the expected signs (stronger institutions are associated with higher
bond market shares), but not all of them are significant. Similarly, replacing the concentration
measure with the number of bond market issuers confirms the positive association between bond
market diversification and growing access. Finally, we include two proxies for the quality of
market infrastructure as regressors, (a) GDP per capita and (b) the stage of the development of
the government bond market (Dittmar and Yuan, 2007), the latter proxied by a dummy for the
inclusion in J.P. Morgan’s EMBI Global index. For both of these regressors, we find a positive
link with the dependent variable.?? However, the interaction terms are once again not significant,
confirming the result that an enabling environment matters but is unlikely to explain much of the
cross-country variation in the recent bond market boom. Moreover, note that alternating the en-
abling environment proxies generally does not change the signs or the statistical significance of
the remaining regressors.

22 Another potential determinant is the size of the local institutional investor base, however consistent data across
the countries was not available.
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Table 1 Baseline regression and enabling environment (EE)

Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7
Enforcement procedures -1.13* (.62) -1.21 (1.04)
Interaction with 2010-13 dummy .02 (.11) -.13(.16)
Bond market concentration (lagged) —2.29*** (.68) —2.58*** (.73) -3.06*** (.82) -3.08*** (.79) —2.25*** (.93) —2.59*** (.81)
Interaction with 2010-13 dummy —-.2(1.58) —-.34 (1.43) -.56 (1.52) -.32(1.49) .01 (1.52) -.85 (1.49)
Asian Bond Fund dummy 4.28** (1.76) 4.17** (2.16) 3.84** (2.07) 4.18** (1.93) 6.21** (3.13) 3.31** (2.02) 3.13(2.2)
Interaction with 2010-13 dummy 1.12 (1.35) .65 (1.43) .5 (1.65) .51 (1.59) -75(1.71) -.85(1.42) .63 (1.47)
Current account ratio, 3-year average (lagged) .16* (.08) .19** (.09) .21** (.09) .21** (.09) .26* (.13) .26** (.09) .18* (.09)
Interaction with 2010-13 dummy 0(.12) 0(.13) -.01(.13) -.01(.14) .09 (.21) .08 (.12) -.02 (.12)
Local bank capital to assets (lagged) -22(.21) -2(.22) -22(.21) -21(.22) —-.26 (.33) -2(.2) -18 (.21)
Interaction with 2010-13 dummy .35% (.21) .36%* (.24) .38% (.24) .36 (.27) 43* (.23) A43%* (.22) .33%(.22)
US high yield spread -.13(.28) -19(.3) -2(.29) -.06 (.32) —.91** (.45) —.59** (.23) -11(.29)
Interaction with 2010-13 dummy -1.81** (.68) =1.77** (.76) -1.57*(.88) -1.87** (.81) -3.12** (1.39) -1.43*(.72) -1.6** (.77)
US BD leverage growth —-1.11** (.55) -1.02** (.51) —.83(.55) —-1.05** (.5) —2.23** (.88) —-1.05** (.51) —.97*(.5)
Interaction with 2010-13 dummy .04 (1) -.67 (1.31) -1.31 (1.63) -.91 (1.61) 2.15 (2.07) 22 (1.39) -.98 (1.42)
Dummy for 2010-13 -.19 (5.65) 1.48 (3.72) .8 (4.75) .94 (3.23) 5.93 (6.85) 13.16 (11.37) .88 (3.07)
Creditor rights .6* (.35)
Interaction with 2010-13 dummy -.14 (.26)
Credit information .18 (.18)
Interaction with 2010-13 dummy -.08 (.58)
Rule of law .3(2.69)
Interaction with 2010-13 dummy -84 (1.17)
Number of bond issuers (logged and lagged) 1.15*%** (.36)
Interaction with 2010-13 dummy .33(.52)
PPP GDP per capita, (logged and lagged) 7.32** (2.92)
Interaction with 2010-13 dummy -1.52 (1.22)
Membership in EMBI Global index 3.08* (2.6)
Interaction with 2010-13 dummy 45 (1.38)
Number of observations/units 476/11 476/11 476/11 476/11 230/07 439/10 476/11
Chisq 333.0 134.8 111.2 139.8 294.7 180.7 182.1
Prob > ChiSq 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fraction uncensored 0.68 0.68 0.68 0.68 0.99 0.69 0.68

Notes: The Table shows marginal effects with boostrapped standard errors in parentheses. Statistical significance is based on boostrapped confidence intervals. *,** and *** denote
statistical significance at 10%, 5% and 1% level. The dependent variable in all regressions is the share of total bond finance in total outstanding corporate debt. All regressions include
country fixed effects. Data sources for all regressors are reported in Appendix 1.
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The baseline regression further includes one variable from the MF subset, proxying for the qual-
ity of macroeconomic fundamentals in relation to the level of country risk (Hale, 2007). In par-
ticular, we include the lagged three year average current account balance as a percent of GDP in
line with Fratzscher (2012), who illustrates the importance of current account deficits as drivers
of global capital flows. The first column of Table 2 illustrates the evidence for the expected
positive association between the lagged current account and the dependent variable, indicating
that increasing bond market access more so than credit growth is predicated on strong fundamen-
tals. The variable is highly significant while the interaction term is insignificant. Table 2, columns
2 to 6 show the results when we replace the current account with alternative measures of macro
fundamentals. We find equivalent results when employing other commonly used indicators such
as reserves as a percentage of short term debt (positive sign), external debt as a percentage of
exports of goods and services (negative sign), and the ICRG country financial risk rating; the
lagged three year average growth rate and the ICRG composite risk rating show the correct co-
efficient sign but are not significant. In all cases, the interaction terms are insignificant. The bot-
tom line, as in the case of the enabling environment, is that strong macro fundamentals increase
investor interest in EM bond markets, but their importance did not increase during the post-crisis
period.
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Table 2 Baseline regression and macro fundamentals (MF)

Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6
Enforcement procedures -1.13* (.62) -1.16* (.67) -1.14* (.63) -1.24* (.65) -.73 (.58) -7 (.67)
Interaction with 2010-13 dummy .02 (.11) -.03(.11) -.02 (.11) -.02(.1) -.01(.11) —-.03 (.11)
Bond market concentration (lagged) —2.29*%** (.68) -1.85** (.79) -1.85** (.62) —2.23*** (.64) —2.22*%** (.62) -1.96*** (.62)
Interaction with 2010-13 dummy -2 (1.58) .04 (1.44) .54 (1.48) .23 (1.28) —.66 (1.36) -72 (1.54)
Asian Bond Fund dummy 4.28** (1.76) 3.38** (2.25) 3.15%* (2.14) 3.81** (1.35) 3.86** (2.16) 3.46** (2.08)
Interaction with 2010-13 dummy 1.12 (1.35) 1.09 (1.6) 9 (1.3) 1.02 (1.18) .92 (1.37) 8 (1.22)
Current account ratio, 3-year average (lagged) .16* (.08)
Interaction with 2010-13 dummy 0(.12)
Local bank capital to assets (lagged) -.22 (.21) -.09 (.22) -21(.2) -.16 (.19) -.01(.21) .01 (.22)
Interaction with 2010-13 dummy .35% (.21) .31(.19) 37*(.2) .38*(.2) .14 (.16) 11 (.16)
US high yield spread -.13(.28) —-.31(.28) -.29 (.29) -.23(.29) =11 (.27) .25 (.28)
Interaction with 2010-13 dummy -1.81** (.68) =1.67*** (.72) —2.18*** (\71) —1.93*** (.65) —2** (\74) —2.63*** (.78)
US BD leverage growth -1.11** (.55) —.74 (.59) -.75 (.57) —.88 (.56) -1.23** (.563) -.98* (.56)
Interaction with 2010-13 dummy .04 (1) -1.02 (1.07) .64 (1.04) .75 (.95) .32 (1.02) .54 (1.36)
Dummy for 2010-13 -.19 (5.65) -1.83 (5.57) 5.31(8.01) -.28 (5.32) 4.61 (10.23) 7.13 (6.9)
::{eserves in % of short term external debt (logged and 1.54%* ( 55)
agged)
Interaction with 2010-13 dummy 57 (.7)
External debt in % of exports of goods & services 1.73%% (77
(logged and lagged) _' ¢77)
Interaction with 2010-13 dummy -.91(1.29)
Real GDP growth, 3-year average (lagged) .04 (.15)
Interaction with 2010-13 dummy 19 (.22)
ICRG composite risk indicator .09 (.08)
Interaction with 2010-13 dummy -.02 (.12)
ICRG financial risk indicator .26** (.09)
Interaction with 2010-13 dummy —-.06 (.11)
Number of observations/units 476/11 449/11 467/11 473/11 445/11 442/11
ChiSq 333.0 166.8 2145 156.1 132.5 166.1
Prob > ChiSq 0.000 0.000 0.000 0.000 0.000 0.000
Fraction uncensored 0.68 0.68 0.68 0.68 0.71 0.72

Notes: The Table shows marginal effects with boostrapped standard errors in parentheses. Statistical significance is based on boostrapped confidence intervals. *,** and ***
denote statistical significance at 10%, 5% and 1% level. The dependent variable in all regressions is the share of total bond finance in total outstanding corporate debt. All
regressions include country fixed effects. Data sources for all regressors are reported in Appendix 1.
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Table 3 takes a closer look at local banking system characteristics. The variable we include in
our baseline is the bank capital to assets ratio, an inverse measure of leverage. The theoretical
literature provides ambivalent guidance as to the expected sign of the variable’s coefficient. Not-
ing that an increase in the capital ratio implies falling bank leverage, a negative sign implies that
bond market issuance is a complement rather than a substitute to bank lending (Holstrom and
Tirole, 1997). Intuitively, bank lending and bond issuance may both increase as local bank risk
taking takes off since local banks tend to be major holders of corporate bonds in EMs (Eichen-
green and Luengnaruemitchai, 2006). In addition, if the bond market investors face information
and monitoring deficits compared to banks, uncertainty for bond investors grows - driving down
their supply of funds—as the stock of outstanding bank loans falls (Holstrom and Tirole, 1997).
Conversely, a positive sign could arise either if banks and bond markets were substitutes or if
they were complements with bond markets less sensitive to cyclical conditions. The evidence
from advanced economies (Kashyap et al, 1993, Adrian et al, 2012, Becker and lvashina, 2014)
suggests that local bond issuance does not share the strongly pro-cyclical behavior of bank lend-
ing (leverage) and that bonds tend to substitute for cyclical contractions in the supply of bank
loans.

In the baseline specification, the local bank capital ratio turns out to be insignificant
with a negative sign while its interaction with the 2010-13 dummy is significant and carries a
positive sign. In other words, while the evidence of a negative link prior to 2010 is statistically
insignificant, decreasing local bank leverage is associated with relatively stronger bond market
growth during the post-crisis period. The evidence in favor of this link during the post-crisis
period is only weak, however. In particular, we do not find similar results when we replace the
capital ratio with the share of non-performing loans in column 2 of Table 3 (Becker and Ivashina,
2014). Here, the variable and its interaction term are always insignificant. In sum, while there is
some evidence that bond market issuance substituted for weak bank lending, the evidence is not
very robust.

Finally, we also control directly for the dependence on foreign funding in column 3 of
Table 3 using an indicator that captures lagged cross-border exposures of BIS reporting banks to
domestic banks as a percentage of GDP. During periods of growing cross-border banking, we
may expect the variable to carry a negative coefficient, signaling that EMs highly dependent on
cross-border banking would further increase their dependence on foreign funding intermediated
through banks. Our results confirm this expectation as the indicator shows a negative coefficient
and is significant. However, during the post-crisis period, as global banks reduced cross-border
lending, one may expect the opposite, namely that a high initial dependence on foreign funding
would put downward pressure on bank credit and thus increase the dependent variable (positive
coefficient on the interaction term). However, we find no evidence for such a link. There are at
least three possible reasons for this somewhat surprising finding: first, while cross-border expo-
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sures of global banks declined in the post-crisis period, domestic subsidiary lending did not, sig-
naling that subsidiaries found alternative sources of financing (IMF, 2015); second, bond market
issuance in European EMs—those with comparably high foreign funding dependence—grew
only marginally compared to other EMs. In other words, factors that constrained bond market
borrowing in European EMs during the post-crisis period — such as initial market size—may
explain the overall negative coefficient. Finally, while we lag the variable, it is very persistent,
and endogeneity issues are unlikely to be resolved.

Table 3 Baseline regression and domestic bank characteristics (BC)

Reg 1 Reg 2 Reg 3
Enforcement procedures -1.13*(.62) -1.03 (.67) -1.15* (.62)
Interaction with 2010-13 dummy .02 (\11) -.06 (.1) .01 (.09)
Bond market concentration (lagged) —2.29*** (.68) —2.21*** (.7) —2.43*** (.67)
Interaction with 2010-13 dummy -2 (1.58) -1.05(1.31) .23 (1.51)
Asian Bond Fund dummy 4.28** (1.76) 4.57** (2.28) 3.93*** (1.82)
Interaction with 2010-13 dummy 1.12 (1.35) 1.83(1.53) 1.07 (1.35)
Current account ratio, 3-year average (lagged) .16* (.08) .12 (.09) .16* (.09)
Interaction with 2010-13 dummy 0(.12) -11(.14) -.02 (.11)
Local bank capital to assets (lagged) -22(.21) =17 (.21)
Interaction with 2010-13 dummy .35* (.21) .34* (.2)
US high yield spread -.13(.28) -.07 (.24) .02 (.28)
Interaction with 2010-13 dummy —-1.81** (.68) -1.46** (.65) -1.63* (.77)
US BD leverage growth -1.11** (.55) -1.26** (.59) -1.18** (.54)
Interaction with 2010-13 dummy .04 (1) -.49 (.96) .09 (1.11)
Dummy for 2010-13 -.19 (5.65) 5.57 (4.59) .35 (5.09)
Local bank NPL ratio (lagged) .07 (.07)
Interaction with 2010-13 dummy .06 (.1)
Cross-border claims (bank-to-bank), percent GDP -.1* (.06)
Interaction with 2010-13 dummy —-.03 (.04)
Number of observations/units 476/11 492/11 472/11
ChiSq 333.0 637.7 415.6
Prob > ChiSq 0.000 0.000 0.000
Fraction uncensored 0.68 0.66 0.68

Notes: The Table shows marginal effects with boostrapped standard errors in parentheses. Statistical significance is
based on boostrapped confidence intervals. *,** and *** denote statistical significance at 10%, 5% and 1% level.
The dependent variable in all regressions is the share of total bond finance in total outstanding corporate debt. All
regressions include country fixed effects.

Data sources for all regressors are reported in Appendix 1.

The baseline specification further includes two global variables (Table 4). The first is the US
high yield spread which we include as a measure of global risk aversion towards high yield fixed
income investments.® Given the EM NFC’s risk profile, we would expect a lower high yield
spread in the US market to lead to greater demand for NFC bonds across EMs. The second global

23 Falling risk aversion towards HY fixed income assets may, in part, be driven by global liquidity conditions.
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factor is the growth rate of US broker-dealer (BD) leverage as a proxy for global bank liquidity
and risk taking behavior. Bruno and Shin (2015a) highlight the importance of the global bank
leverage cycle in explaining cross-border banking flows. Following this reasoning, to the extent
that BD leverage falls, bond markets’ role as a conduit of channeling liquidity to EMs could be
enhanced.?

We find that the coefficient on the high yield spread and its interaction term are negative,
although only the interaction term is statistically significant (Table 4, column 1). Conversely, the
coefficient on BD leverage growth is negative and the variable is significant while the interaction
term is insignificant with a positive coefficient. This implies that a falling high yield spread is
associated with growing investments into bonds issued by EM corporates. Before 2010 this effect
Is not statistically significant, in line with the still limited integration of EM corporate bond mar-
kets into global financial market (Shin, 2013). Indeed, the quantile regression analysis discussed
in the next section confirms that the pre-2010 impact of the high yield spread is significant, but
only for countries with an already high level of bond development. During the post-crisis period,
the effect becomes large and highly significant, indicating that global bond markets largely re-
placed cross-border banking—plagued by balance sheet weakness and regulatory reform - as
conduits of channeling liquidity to EMs. Conversely, BD leverage growth carries a negative sign
and is significant while its interaction term is insignificant, suggesting that global bank risk taking
behavior significantly reduces bond shares in EM corporate debt independently of the time period
under consideration.

The results are robust to including the VIX as an alternative measure of global risk aver-
sion (columns 2 and 3), the difficulty being that the variable is closely correlated with the high
yield spread and both variables become statistically insignificant when included together. The
proxy for bank funding costs, the TED spread (column 4), enters with the expected sign, but is
statistically insignificant, suggesting that the impact of changes in bank risk taking behavior (BD
leverage growth proxy) is not fully driven by funding constrains. The inclusion of the US term
spread (column 5) does not alter the results qualitatively but some coefficient magnitudes change.
The term spread itself is marginally significant with a negative sign, indicating that tighter term
spreads - in part related to the effect of unconventional monetary policies in advanced countries
- boost bond market borrowing in EMs compared to banks.

We also include the differential between local money market rates and the US Federal
Funds rate in the regression as a measure of relative funding costs (column 6). The idea is that
higher local interbank funding costs should boost demand for bonds in global markets (market
timing). The variable has a positive coefficient, as does its interaction. This suggests that interest
differentials may boost bond market borrowing although the estimated effect is not statistically
significant.

24 The sample correlation between the two global variables in the benchmark specification is -0.22. We also esti-
mated a specification in which the two series are orthogonalized, with no impact on our results.
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Table 4 Baseline regression and global variables (G)

Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6
Enforcement procedures -1.13* (.62) -1.1* (.62) -1.09* (.61) -1.05* (.61) -1.08* (.61) -1.15* (.59)
Interaction with 2010-13 dummy .02 (.11) .02 (.1) .02 (.1) .02 (.1) .02 (.1) —-.03 (.11)
Bond market concentration (lagged) —2.29*%** (.68) —2.35*%** (.69) —2.3*%*%* (,71) -1.97** (.89) —2.29%** (,71) =2.37*** (.73)
Interaction with 2010-13 dummy —-.2(1.58) -.08 (1.56) -.11 (1.58) —-.33(1.64) -.12 (1.58) -.22 (1.69)
Asian Bond Fund dummy 4.28** (1.76) 4.27** (2.05) 4.27** (2.29) 3.19** (1.68) 4.37** (2.07) 4.45** (2.86)
Interaction with 2010-13 dummy 1.12 (1.35) 1.15 (1.34) 1.13 (1.35) 1.23 (1.36) 1.13 (1.34) 1.61 (1.69)
Current account ratio, 3-year average (lagged) .16* (.08) .16* (.08) .16* (.08) .15* (.08) .16* (.08) .2*(.08)
Interaction with 2010-13 dummy 0(.12) 0(.12) 0(.12) -.01(.12) 0(.12) -.03 (.11)
Local bank capital to assets (lagged) -.22 (.21) -.23(.21) -.23(.21) -23(.2) -.23(.21) -2(.23)
Interaction with 2010-13 dummy .35% (.21) .35% (.21) .35% (.21) .36% (.21) .35% (.21) .39% (.22)
US high yield spread -.13(.28) .24 (.37) —-.99 (.65) -.1(.28) -.14 (.32)
Interaction with 2010-13 dummy -1.81** (.68) -1.01 (.95) —2.11** (1.08) -5.03* (2.42) —2.56%** (.74)
US BD leverage growth —1.11** (.55) —1.59*** (.53) —1.88*** (.59) —=1.79%** (.62) -1.12* (.58)
Interaction with 2010-13 dummy .04 (1) 1.72 (1.21) 2.07 (1.26) 3.47 (1.92) 17 (1.2)
Dummy for 2010-13 -.19 (5.65) 4.97 (7.6) 2.96 (8.02) -.32(5.62) 4.28 (7.52) .73 (6.2)
VIX -.59 (.55) =99 (.7)
Interaction with 2010-13 dummy -2.37* (1.22) -1.34 (1.69)
TED spread 1.4 (.99)
Interaction with 2010-13 dummy 2.12 (2.85)
US term spread —.002* (.001)
Interaction with 2010-13 dummy -.005 (.01)
Money market spread .03 (.06)
Interaction with 2010-13 dummy .21 (.15)
Number of observations/units 476/11 476/11 476/11 476/11 476/11 459/11
Chisq 333.0 359.1 352.8 289.6 388.6 501.8
Prob > ChiSq 0.000 0.000 0.000 0.000 0.000 0.000
Fraction uncensored 0.68 0.68 0.68 0.68 0.68 0.69

Notes: The Table shows marginal effects with boostrapped standard errors in parentheses. Statistical significance is based on boostrapped confidence intervals. *,** and ***
denote statistical significance at 10%, 5% and 1% level. The dependent variable in all regressions is the share of total bond finance in total outstanding corporate debt. All
regressions include country fixed effects. Data sources for all regressors are reported in Appendix 1.
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Table 5 includes additional specification checks. In column 2, we drop all insignificant variables
from the regression; in column 3, we add regional time trends to our benchmark specification to
control for potential non-stationarity and heterogeneous trends in bond market development %; in
column 4, we include the Chinn-Ito index of financial openness as an additional regressor; in
column 5 we include a measure of broad financial development; in column 6, we run the regres-
sion when the dependent variable is not adjusted for valuation effects. Our results are generally
robust to these specification checks. In particular, the uncovered empirical relations are not
driven by potential trending behavior. The interaction term of the Chinn-Ito indicator of financial
openness is significant with a negative sign, suggesting that less open countries saw larger in-
creases in bond shares during the post-crisis period. This is in line with the evidence in Shin and
Zhao (2013) and Caballero et al (2015) who show that offshore bond issuances serve as a vehicle
for firms to bypass capital controls introduced in a number of EMs over the post-crisis period.
The result is confirmed when we use the Quinn indicator as an alternative (not shown).

While analyzing the relative determinants of local and foreign bond market development
is left to future work, columns 7 and 8 of Table 5 take an initial pass at the issue. We simply run
our baseline specification except that we replace the dependent variable with the foreign currency
bond share in total NFC debt (column 7) and the local currency bond share in NFC debt (column
8). The results are rather intuitive. While a strong domestic enabling environment is very im-
portant for domestic market development, it is not in the case of foreign currency bonds which
tend to be issued under foreign law. While the US high yield spread interaction appears to matter
more for foreign currency bond shares, BD leverage growth matters mostly for domestic bond
shares. This suggests that the search for yields drives investors mostly into EM assets that do not
entail currency risk while local currency bond market development benefits less strongly than
foreign currency bond market liquidity from the risk taking behavior of global banks.

Finally, we dig a bit deeper into the question whether local fundamentals can explain
the bond market boom. We already discussed that that local fundamentals were no more im-
portant during the post-crisis period than previously in the sense that their interaction terms with
the 2010-13 dummy are insignificant throughout the baseline specification and the robustness
checks (Tables 1 and 2). However, even though the interaction terms are insignificant, it would
be conceivable that fundamentals themselves improved to a degree that would explain part of the
upward shift in bond market shares during the post-crisis period. We investigate this hypothesis
in a simple exercise illustrated in Table 6. In particular, we aim to understand how much of the
average increase in bond shares during the post-crisis period is explained by each regressor. In
particular, we multiply the change in the three-year average of each variable (post-crisis vs. be-
fore) with the combined (variable and interaction term) coefficient in the baseline specification

25 We group all countries into four regions according to the IMF’s classification: South and East Asia and Pacific;
Latin America and the Caribbean; Eastern Europe; Middle East, Central Asia and North Africa. The latter is taken
as a numeraire. We also estimated a specification with year effects and random effects Tobit model and the results
do not change.
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Table 5 Baseline regression and specification checks

Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Reg 8
Enforcement procedures -1.13* (.62) -1.08* (.61) -1.04* (.58) -1.05* (.62) -1.08* (.67) —-.99* (.62) -.56 (.51) -1.24* (.59)
Interaction with 2010-13 dummy .02 (.11) -05(.12) 02 (.12) 0(.11) .03 (.11) —04 (.13) .09 (.12)
Bond market concentration (lagged) —2.20%** (.68) —2.2%%% ( 58) —2.04%** (.8) —2.50%*%* (82)  —1.04%**(83) = —2.43***(67) —.7(.86) —2.18** (1.04)
Interaction with 2010-13 dummy -2 (1.58) .97 (1.69) 45 (1.71) —.37 (1.42) —.01 (1.61) .09 (1.53) 1.17 (1.5)
Asian Bond Fund dummy 4.28** (1.76) 4.29** (2.62) 2.76* (2.67) 4.48** (2.48) .99 (4.66) 4.09** (1.53) 17 (2.57) 4.86*** (1.76)
Interaction with 2010-13 dummy 1.12 (1.35) —.99 (1.86) 1(1.73) 1.37 (1.42) 1.02 (1.42) -.82(1.76) 1.24 (1.42)
gggrgeer:jt)account ratio, 3-year average 16* (.08) 7% (.07) 12 (11) 2% (.08) 17%* (.08) 15 (.08) 12* (.08) 13 (13)
Interaction with 2010-13 dummy 0(.12) .08 (.12) -02 (.11) -.05 (.12) 0(.12) 12 (.14) 11* (.15)
Local bank capital to assets (lagged) -22(.21) -.27 (.24) -2(.22) -.19 (.23) -23(.21) -.3*(.22) .15 (.18)
Interaction with 2010-13 dummy .35% (.21) .3*%(.18) A5%** (123) .36 (.23) .36 (.24) .35% (.21) 4% (.22) .09 (.22)
US high yield spread -.13(.28) -.12 (.26) —-.24 (.29) -.09 (.29) -.1(.26) —-.34(.33) .22 (.26)
Interaction with 2010-13 dummy —1.81** (.68) —1.92%*%* (63)  —1.93*** (.68) —1.88** (.77) —1.9%** (.65) —2.14%* (.73) —1.57%* (.78) -9(.64)
US BD leverage growth —1.11** (.55) —1.08** (.54) —.82* (.57) —1.26%* (.51) —1.81%** (.61) —1.14** (.54) —.15 (43) —1.44%%* (.46)
Interaction with 2010-13 dummy .04 (1) .52 (1.02) 22 (1.13) .68 (1.14) .07 (1.06) -.68 (1.22) 1.47 (.86)
Dummy for 2010-13 -.19 (5.65) 1.23 (2.04) 1.1 (5.73) -.39 (6.45) .21 (6.18) -.24 (5.63) 0 (6.58) -2.49 (6.34)
Chinn-Ito Index A7 (.6)
Interaction with 2010-13 dummy —.61* (.38)
Financial development index -1.43 (4.43)
Interaction with 2010-13 dummy 1.18 (3.99)
Trend Asia & Pacific .34 (.26)
Trend Europe and Central Asia -.34* (.22)
Trend Latin America & Caribbean 13 (.15)
Number of observations/units 476/11 476/11 476/11 465/11 439/10 476/11 450/11 450/11
ChiSq 333.0 91.8 417.0 681.4 276.3 280.8 94.2 718.9
Prob > ChiSq 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Fraction uncensored 0.68 0.68 0.68 0.69 0.68 0.68 0.64 0.51

Notes: The Table shows marginal effects with boostrapped standard errors in parentheses. Statistical significance is based on boostrapped confidence intervals. *,** and ***
denote statistical significance at 10%, 5% and 1% level. The dependent variable in Reg 1-5 is the share of total bond finance in total outstanding corporate debt. The dependent
variable in Reg 6 is the share of total bond finance in total outstanding corporate debt not adjusted for valuation effects. The dependent variable in Reg 7 is the share of foreign
currency bond debt in total outstanding corporate debt. The dependent variable in Reg 8 is the share of of local currency bond debt in total outstanding corporate debt. All
regressions include country fixed effects. Data sources for all regressors are reported in Appendix 1.

29



Diana Ayala, Milan Nedeljkovic and What slice of the pie?
Christian Saborowski The corporate bond market boom in emerging economies

to arrive at the predicted change in the dependent variable on account of each regressor. Reas-
suringly, the aggregate predicted change is very close to the actual change in the dependent var-
iable, indicating a good fit. The key point to note, however, is that— of the total predicted change
in the dependent variable of 1.99 percentage points—domestic variables only explain about 0.08
percentage points. In other words, the explanatory power of local fundamentals for the bond
market boom is very limited at best.

Table 6 Predicted effects in the baseline specification
Mean Median Combined Predicted
coefficient change in
dependent
variable
Enforcement procedures  Average 2007-09 37.17 37.00
Average 2010-13 36.97 37.00 -1.12 0.23
Bond market concentra- a6 200709 054 0.43
tion (lagged)
Average 2010-13 0.58 0.50 -2.50 -0.10
Current account ratio, Average 2007-09 -1.56 -1.34
3-year average (lagged)
Average 2010-13 -2.07 -2.49 0.16 -0.08
Local bank capital to Average 2007-09 9.86 9.60
assets (lagged
Average 2010-13 10.33 10.30 0.14 0.06
US high yield spread Average 2007-09 1.60 1.15
Average 2010-13 0.99 0.99 -1.94 1.18
US BD leverage growth ~ Average 2007-09 51.52 59.38
Average 2010-13 42.09 42.11 -1.08 0.22
Dummy for 2010-13 Average 2007-09 0.00 0.00
Average 2010-13 1.00 1.00 -0.19 -0.28
Sum of predicted changes in dependent variable 1.23
Actual mean change in dependent variable 1.99

Notes: The Table shows the change in the dependent variable between 2007-09 and 2010-13 as predicted by our
fitted baseline specification. In particular, it illustrates the mean and median value of each explanatory variable as
well as the relevant estimated coefficient and calculates the predicted change in the dependent variable as the product
of the two. Note that the “Combined Coefficient” is given by the coefficient on the explanatory variable in the earlier
period while it is the sum of that coefficient and the one on the relevant interaction term in the latter period.

Having shown that local fundamentals cannot explain the bond market boom by themselves, we
move on to testing whether the search for yield may impact countries differently depending on
the quality of their institutions or macro fundamentals. For this purpose, in Tables 7a and 7b, we
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interact each of the domestic fundamentals with the high yield spread.? Throughout Tables 7a
and 7b, we find that these interaction terms are all insignificant. In other words, there is no evi-
dence that the sensitivity to global push factors was higher in countries with strong institutions
or macro fundamentals. This result strengthens one of the central findings of this paper, namely
that local fundamentals neither explain the bond market boom as a whole nor the extent to which
markets boomed in one country relative to the other.

Table 7a Institutional quality and the impact of the high yield spread

Reg 1 Reg 2 Reg 3 Reg 4
Bond market concentration (lagged) —2.3*%** (.69) =2.72*** (,76)  -3.05*** (.78)  —3.06*** (.76)
Interaction with 2010-13 dummy -.26 (1.3) -.19 (1.51) -.56 (1.52) -.18 (1.54)
Asian Bond Fund dummy 4.26** (1.79) 4.11** (1.9) 3.8** (2.16) 4.1%* (1.74)
Interaction with 2010-13 dummy 1.08 (1.27) .68 (1.31) .54 (1.46) .67 (1.45)
Current account ratio, 3-year average (lagged) .16** (.08) .19** (.09) 2** (.09) 2** (.09)
Interaction with 2010-13 dummy -.01(.11) .01 (.12) -.01(.13) -.01(.13)
Local bank capital to assets (lagged) -21(.21) -22(.21) -21(.22) -22(.21)
Interaction with 2010-13 dummy .35** (.19) 35%* (.21) .38%* (.24) 42* (.25)
US high yield spread -39 (1.68) .88 (.83) -.31(.59) —-.24 (.34)
Interaction with 2010-13 dummy -1.79** (.68) -1.63** (.76) -1.52* (.8) =1.75** (.79)
US BD leverage growth —-1.11** (.55) -1* (.52) —.84 (.56) -1.06** (.5)
Interaction with 2010-13 dummy .01 (1) -.72 (1.29) -1.34 (1.59) -.96 (1.57)
Dummy for 2010-13 .59 (2.46) .56 (2.8) .32 (2.99) .35 (3.17)
Enforcement procedures -1.13*(.62)
Interaction with HY spread .01 (.04)
Creditor rights 76* (.43)
Interaction with HY spread -2 (.15)
Credit information 16 (.2)
Interaction with HY spread .02 (.13)
Rule of law .56 (2.67)
Interaction with HY spread —-.61 (.53)
Number of observations/units 476 476 476 476
ChiSq 321.9 152.1 167.2 187.3
Prob > ChiSq 0.000 0.000 0.000 0.000
Fraction uncensored 0.68 0.68 0.68 0.68

Notes: The Table shows marginal effects with boostrapped standard errors in parentheses. Statistical significance is based on
boostrapped confidence intervals. *,** and *** denote statistical significance at 10%, 5% and 1% level. The dependent
variable in all regressions is the share of total bond finance in total outstanding corporate debt. All regressions include country
fixed effects. Data sources for all regressors are reported in Appendix 1.

26 We also tested including the interaction between local fundamentals and the high yield post crisis interaction.
However, since the local fundamentals show very little variation during 2010-13, the high yield interaction and its
interaction with local fundamentals are too highly correlated to be included alongside each other in the regression.
In none of these regressions, however, do the double interaction terms turn out to be significant.
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Table 7b Macro fundamentals and the impact of the high yield spread
Reg 1 Reg 2 Reg 3 Reg 4

Enforcement procedures -1.13*(.62) -1.18* (.66) -1.14* (.64) -1.31** (.66)
Interaction with 2010-13 dummy .02 (.1) 01(.2) -.04 (.11) 01(.2)
Bond market concentration (lagged) -2.3%** (.67) -1.86**(.81) -1.72**(.61) -2.42***(.69)
Interaction with 2010-13 dummy -.18(1.27) -3(1.31) —-.01(1.29) 19 (1.24)
Asian Bond Fund dummy 4.27**(1.83) 3.27**(2.31) 3.14** (1.8) 3.83** (1.37)
Interaction with 2010-13 dummy 1.12 (1.19) 1.52 (1.55) 1.26 (1.2) 1.44 (1.27)
Local bank capital to assets (lagged) -21(.21) -.09 (.22) -2(.2) -19(.2)
Interaction with 2010-13 dummy .35* (.19) .29 (.19) .34* (.19) .35% (.19)
US high yield spread -.12 (.28) —.89 (1.85) -1.13 (2.68) -1.19 (1.11)
Interaction with 2010-13 dummy -1.79** (.67) -1.67***(71) -2.05***(.66) -1.3**(.67)
US BD leverage growth -1.1** (.55) —-.75 (.6) —.73 (.58) -1.11** (.52)
Interaction with 2010-13 dummy .03 (.93) —-.98 (1.06) .26 (.93) .34 (1.05)
Dummy for 2010-13 -.19 (5.35) -2 (5.24) 1.97 (5.64) -.81 (5.29)
Current account ratio, 3-year average .15* (.09)
Interaction with HY spread .01 (.05)
Reserves in percent of ST external debt 1.52* (.7)
Interaction with HY spread .12 (.36)
External debt in percent of exports of G&S (lagged) —-2.03* (.96)
Interaction with HY spread .18 (.55)
Growth, 3-year average (lagged) -.05(.18)
Interaction with HY spread .14 (.16)
Number of observations/units 476 476 476 476
ChiSq 197.2 140.7 152.1 120.9
Prob > ChiSq 0.000 0.000 0.000 0.000
Fraction uncensored 0.68 0.68 0.68 0.68

Notes: The Table shows marginal effects with boostrapped standard errors in parentheses. Statistical significance is based on
boostrapped confidence intervals. *,** and *** denote statistical significance at 10%, 5% and 1% level. The dependent
variable in all regressions is the share of total bond finance in total outstanding corporate debt. All regressions include country
fixed effects. Data sources for all regressors are reported in Appendix 1.

To summarize, we find that structural domestic factors such as strong fundamentals and an ena-
bling environment are associated with rising bond market development relative to banks. How-
ever, the importance of these factors has not increased during the post crisis period. In other
words, structural domestic factors generally cannot explain the large increase in bond market
borrowing relative to bank borrowing during the post-crisis period. Conversely, it is global push
factors that explain the bulk of the EM bond market boom.
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5 Estimation results using panel quantile model

While we have shown that global push factors are crucial in explaining the recent bond market
boom, we would also like to better understand which factors (if not domestic macro fundamentals
or institutions) determine whether global liquidity flowed into some countries rather than others.
In particular, we are interested in confirming the main result in the descriptive section, namely
that EMs with well-developed bond markets were those that benefited most from the global
search for yield during the post-crisis period. In order to investigate this question, we now move
to the quantile regression setup discussed in the previous section. In particular, we begin by run-
ning our baseline specification one more time, now allowing for varying coefficients along dif-
ferent quantiles of the dependent variable. The key question is whether global factors proxying
for the search for yield have larger impacts on bond market development in countries with already
developed markets. The main focus is therefore on global push factors and the question whether
their coefficients become larger in absolute terms for higher quantiles of the dependent variable.

Figure 6 illustrates the estimation results based on our benchmark specification. Due to
modest account of censoring in our sample we report the results starting from the 20" quantile.
The solid line in each chart shows the average marginal effect estimates from the 20" to the 90™
quantile of the dependent variable. The shaded area indicates the bootstrapped 10 percent confi-
dence interval around the point estimates.

The average marginal effects across quantiles are broadly in line with those found in our
baseline specification in Tables 1 to 5. Similarly, the variables that are insignificant in the panel
regressions are also insignificant throughout in the quantile regressions. Interestingly, while the
estimated coefficient for enforcement procedures (Row 1 in Figure 6a) is downward sloping, it
is only statistically significant for lower quantiles. Bond market concentration and the Asian
Bond Fund dummy, in turn, do not show very smooth quantile dynamics (Rows 2 and 3 In Figure
6a). As in the panel regressions, the interaction terms of the three variables are insignificant
throughout. Figure 6b confirms the findings from the panel regressions with regard to the current
account ratio (Row 1) and the local bank capital ratio (Row 2). The former is significant with a
positive coefficient while its interaction term is not, and the latter is insignificant while its inter-
action term is. The interaction term for the bank capital ratio is significant only for lower quan-
tiles, in line with empirical evidence that local bank deleveraging took place mostly in European
EMs with relatively bank based financial systems.

The global factors are the main variables of interest at this point of the analysis. The
first row of Figure 6¢ shows the coefficient estimates for the BD leverage growth variable. As in
the panel regression, it is significant with a negative coefficient while its interaction term is in-
significant. The second row shows coefficient estimates for the high yield spread variable and its
interaction. Once again, the panel regression results are confirmed in that the high yield spread
and its interaction show (on average) a negative coefficient. While the coefficient for the pre-
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2010 period is significant only for the highest quantiles, the interaction term is significant for a
wider range of quantiles. Interestingly, both the high yield spread and its interaction term show
a steep negative slope in the coefficient estimate across quantiles. This suggests that a given drop
in risk aversion would increase bond market access more strongly the larger bond market access
is relative to the overall size of the financial system. The coefficient on the high yield spread
interaction, for instance, is almost four times larger at the 90" quantile than at the 20" quantile.
In other words, bond market access increased significantly more as a ratio to total NFC debt in
EMs with bond markets that were already relatively large. We interpret this as an indication that
flows into EM bond financing driven by falling global risk aversion tend to go into markets that
are liquid and allow for easy entry and exit.

As shown in Figure 6, the confidence intervals in the baseline specification are rather
wide. One reason is the large number of insignificant variables included. For this reason, we also
ran the model based on a specification that drops all insignificant terms. The results are shown
in Figure 7. The solid lines in the charts illustrate that the point estimates are very similar to those
under the baseline specification. At the same time, the confidence intervals are considerably
tighter—especially on the US high yield spread interaction, thus giving further support to our
findings.
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Figure 6 Quantile regression results
Figure 6a Quantile regression results: Enabling environment
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Figure 6b Quantile regression results: Macro fundamentals and bank characteristics
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Figure 6¢ Quantile regression results: Global factors
BD Leverage Growth . .
& BD Leverage Growth interaction
05 5.0
0.0 4.0
3.0
-0.5
) P 2.0
g -1.0 g 10
g -15 | E 0.0 L~ I . w
S 210
‘45 20 + &
@ 2.
S g 20
25 | 3.0
-3.0 - -4.0
20 30 40 50 60 70 90 40 50 60 70 80
Quantiles Quantiles
lower - upper conf. interval == Point estimate lower - upper conf. interval  ——Point estimate
Us High Yield Spread US High Yield Spread interaction
0.6 r 2.0
04 | 10
0.0
g 02 —\ 2
5 T -1.0
g 00 1 1 1 g
g 0.2 g -20
g0 530
‘S o
= -04 | £
5 5 4.0
[e] o
©-06 | © 5.0
-0.8 -6.0
10 - -7.0
20 30 40 50 60 70 90 40 50 60 70 80 90
Quantiles Quantiles
lower - upper conf. interval ~ =—Point estimate lower - upper conf. interval  ——Point estimate

Notes: The solid line in all charts shows marginal effects (y-axes) with respect to regressor in caption for defined
conditional quantiles (x-axes) of the dependent variable estimated from multivariate censored panel quantile regres-
sion. The shaded areas around the solid line are the boostrapped 90% confidence intervals. The dependent variable
in all regressions is the share of total bond finance in total outstanding corporate debt. All regressions include country
fixed effects.

37



Diana Ayala, Milan Nedeljkovic and What slice of the pie?

Christian Saborowski The corporate bond market boom in emerging economies
Enforcement Procedures Bond Market Concentration
0.5 - 1.0
0.0 0.5
05 = 0.0
10 | 03
2 £ 10
E -15 £ is
= % -1,
3 20 3 20
g 2.5 § =
2 5,5 | S
g g2 7
8 -30 | S 3.0 -
-3.5 -3.5 -
40 L -40 b
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90
Quantiles Quantiles
lower - upper conf. interval = Point estimate lower - upper conf. interval Point estimate
Asian Bond Fund Dummy Current account Ratio
10.00 04 -
8.00 | 03
0.3
o 600 o
s
£ 4.00 L
= 5 S
2 8 o2 |
=1 s
-8 2.00 | 8
£ £ 01 -
g g
S 0.00 © 01 |
-2.00 b 0.0
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90
Quantiles Quantiles
lower - upper conf. interval = Point estimate lower - upper conf. interval = Point estimate
Local Bank Capital i to Assets Interaction BD Leverage Growth
0.60 - 05 .
0.50
0.0
0.40
05 L
o 030 F .
= S
Eoo ! ———  Eo
2 S
2010 | 3 15 L
< 5]
S 0.00 S
3 £ 20
&-0.10 - 3
-0.20 |- 25
-0.30 - 30 L
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 920
Quantiles Quantiles
lower - upper conf. interval Point estimate lower - upper conf. interval = Point estimate
US High Yield Spread US High Yield Spread Interaction
0.8 - 1.00 [
0.6
0.00
0.4 F
0.2 -1.00
g ST 2
e 0.0 . . . . . . ) £
B / \—_\ e
2.0.2 o
5] 5]
B-04 | ‘$-3.00 |
€ £
5-0.6 | o
o S 400 -
0.8 |
-1.0 - -5.00 -
20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90
Quantiles Quantiles
lower - upper conf. interval = Point estimate lower - upper conf. interval = Point estimate

Notes: The solid line in all charts shows marginal effects (y-axes) with respect to regressor in caption for defined
conditional quantiles (x-axes) of the dependent variable estimated from multivariate censored panel quantile regres-
sion when the statistically insignificant regressors are excluded. The shaded areas around the solid line are the
boostrapped 90% confidence intervals. The dependent variable in all regressions is the share of total bond finance
in total outstanding corporate debt. All regressions include country fixed effects.

38



BOFIT- Institute for Economies in Transition BOFIT Discussion Papers 8/ 2016
Bank of Finland

In sum, quantile regressions analysis confirms our earlier findings on the relative importance of
individual regressors. More importantly, we find that market size is an important conditioning
variable that explains a large share of the cross-country variation in bond market development
during the post-crisis period.

6 Discussion

This paper studies the determinants of shifts in EM corporates’ debt composition. Our primary
aim is to identify both global and domestic factors that explain why financial systems shift away
from bank lending and towards bond market finance. Our focus is on the recent bond market
boom and the question why it was stronger in some countries than in others. In particular, we
aim to understand whether EMs that experienced the largest booms relative to bank lending were
those with strong fundamentals and institutions or whether it was cyclical factors coupled with
easy entry and exit that attracted investors. In this context, we also explore the role of cross-
border bank linkages.

Our main hypothesis is that the recent boom was driven primarily by the global financial
cycle. In particular, we conjecture that the search for yield accounted for most of the variation of
bond shares in total corporate debt, with investor interest in specific EMs mostly driven by mar-
ket size and the associated easy entry and exit. The analysis confirms that the role of bond mar-
kets in NFC finance during the post-crisis period increased considerably more in EMs with ini-
tially more market based financial systems. While macro fundamentals and strong institutions
are shown to be important determinants of bond market development throughout the sample pe-
riod, their relative role declined substantially during the post-crisis period due to a growing in-
vestor focus on market size. We also find evidence for a role for global bank leverage in driving
cross-border banking.

The finding that global cyclical factors explain most of the variation in EM bond market
development during the post-crisis period is important from a policy perspective. To the extent
that bond markets in EMs boomed largely because their large and liquid markets attracted inves-
tor flows during a cyclical upswing in the global financial cycle, these countries may be hit se-
verely by capital outflows as the cycle turns. As such, our findings highlight the importance of
strong institutions and macro fundamentals in facilitating a gradual diversification of funding
sources.
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Appendix 1 A measure of non-financial corporate debt

In this Appendix, we provide some additional information regarding our proposed measure of
corporate debt.

Caveats

There are a few caveats to be considered. Most importantly, our measure does not include inter-
company loans which constitute a large component of NFC debt in some EMs. The reason is,
first, that data on intercompany debt is only available for a limited set of EMs; second, intercom-
pany loans arguably have a different risk profile than other forms of debt; third, including inter-
company debt would double count offshore issuance by foreign incorporated subsidiaries (re-
flected in bond stocks) to the extent that the proceeds are channeled back to the country of na-
tionality of the parent company. Another caveat is that we do not separately include syndicated
loans. In principle, syndicated loans are available from Dealogic and stocks can be calculated in
the same way as bond stocks. However, including the stock of syndicated loans separately would
lead to double counting to the extent that these are already included in domestic and foreign bank
loans. This would be the case for all syndicated loans but a small minority that is tradable in
secondary markets (Gadanecz, 2004). Finally, our measure does not comprise non-bank, non-
bank lending.

Comparison with existing sources

While data on corporate debt is otherwise not available for a similarly broad set of countries,
there are at least two available sources that provide a comparable measure for some EMs. These
are, first, the BIS measure of total NFC credit and, second, a measure of NFC debt employed in
various issues of the IMF’s Global Financial Stability Report (GFSR).?” However, neither meas-
ure would suffice for the purpose of this paper, as both cover a significantly smaller set of coun-
tries and permit neither a breakdown into foreign and local currency debt—including valuation
adjustment— nor a breakdown into bank and bond market debt

Nevertheless, a comparison of our measure to the two alternatives is useful to ensure
that the aggregates are of broadly similar magnitudes. In order to compare our measure on equal
grounds, we add intercompany loans to our measure and choose countries for which all three
measures are available. Figure Al illustrates how NFC debt stocks in 2013 compared between
our measure and the two alternatives. As illustrated in the chart, the overall magnitudes are
mostly very similar.

2" The BIS measure is available here: http://www.bis.org/statistics/credtopriv.htm. The GFSR measure combines
data on non-financial corporate domestic debt securities from Bloomberg with data on domestic bank loans (IFS)
and external debt (QEDS. The GFSR measure is, moreover available for a significantly shorter horizon.
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Notes: The chart compares different measures of non-financial corporate debt as a percentage of GDP for a se-
lected set of EMs, including the one proposed in this paper (Our) as well as that available from the BIS and that
used in previous IMF’s Global Financial Stability Reports (GFSR) vintages (see text). Source: Dealogic, IFS, BIS,
GFSR, country authorities and authors’ calculations.

Adjusting for valuation effects

The empirical analysis in this paper employs our measure of corporate debt in both valuation
adjusted and unadjusted form. The motivation behind adjusting the data for valuation effects is
our interest in the determinants of shifts in the composition of outstanding debt. Since corporate
debt stocks comprise debts in both local and foreign currencies in many EMs, not accounting for
valuation effects would omit an important variable driving movements in outstanding stocks and
their composition. Our approach is to attempt to calculate all components of the total debt stocks
at a constant exchange rate, namely that of December 2013.

In the case of the bonds data, the valuation adjustment can be performed in a straight-
forward fashion as Dealogic data allows calculating outstanding stocks by individual currencies.
The challenge is greater in the case of domestic loans. In most EMs, a case can be made that the
vast majority of domestic FX loans is denominated in US dollars. European EMs are an exception
to this rule. In all European EMs other than Turkey and Russia (in which USD denominated loans
constitute the vast majority of domestic bank loans) we therefore distinguish euro denominated
loans.

Our strategy is thus as follows: for European EMs with the exception of Russia and
Turkey, we break domestic bank loans down into EUR and USD denominated loans where loans
denominated in currencies other than EUR and USD are assumed to be denominated in USD as
well. For all other EMs, we assume that domestic bank loans in FX are fully denominated in
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USD. While this assumption may be a strong one in some cases, to our knowledge USD denom-
inated loans constitute the majority of domestic bank loans in FX in all non-European EMs in
our sample. Moreover, to the extent that the true currencies of denomination correlate more
closely with the USD than with the local currency in each EM, it is still a preferable assumption
to not controlling for valuation effects at all.

In the case of cross-border loans, a currency breakdown is not publically available from
BIS. Our assumption is therefore that cross-border loans follow the same composition as domes-
tic FX loans. While this may not be exactly true, there is likely to be a strong correlation in most
cases. Moreover, cross-border loans constitute the smallest component of total corporate debt
across EMs such that possible inaccuracies should have a relatively small impact on the results.
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Appendix 2 Galvao et al's (2013) three-step censored
quantile panel regression estimator.

In the first step, a parametric propensity score model is estimated. We use a panel fixed effect
logit model as in Galvao et al (2013). We denote the estimated propensity score from the logit
model as 7t;;. The subsample J, is selected as

Jolen) ={(i,0): ey > 1 — T+ cp} (2)

The constant ¢y takes a value strictly between 0 and T and serves to control for the potential
inconsistency of the propensity score estimator 7;; by providing a more conservative criterion
for the selection of observations. Following Chernozhukov and Hong (2002) we choose cy as
the value that minimizes the equivalent of Powel’s (1986) criterion function. In the minimization
process we discard the values of ¢, for which more than 10% observations from J, were excluded
from J; as this could signal possible misspecification of the separation (subset selection) model
or the conditional quantile model (Chernozhukov and Hong, 2002). Such events, however, ap-
peared only a few times and only in the estimation of lower quantiles.

We denote the vector including all regressors as X;;, with the corresponding coefficients
denoted as ¢. In the second step, a preliminary estimator ¢, is obtained by minimizing the quan-
tile criterion function over the subsample J, which is equivalent to minimizing the quantile ob-
jective function:

N T
minz Z pr(Vie — a; — Xit'@) Hftyy > 1 — 7+ c} 3)

P
j=1t=1

where p;(u) = u(r — 1{u < 0}).The estimator @, is a consistent estimator of the quantile re-
gression parameters, though not necessarily efficient. To improve the efficiency of the estimator,
another round of data selection is performed. Define the subsample J; as:

Ji(en) = {(i,0): @&; + X;t' Py > wyr} €))

where wyr 1S @ small positive number that converges to zero when N and T go infinity and
VNT wyr is bounded. We choose the wyr = (1/3)(NT)~/3th quantile of the estimated quantile
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function in (4) as in Galvao et al (2013). In the final step, the quantile objective function is min-
imized over the subset J; yielding the final estimate ¢.?® The confidence intervals are computed
as the corresponding 5™ and 95™ percentiles of the bootstrapped distribution. We use the boot-

strap procedure for censored quantile regression models in Bilias et al (2001) with 200 bootstrap
draws to save computing time.

28 Estimation is done by adapting the authors R file to our setup. We are grateful to the authors for making it avail-
able.
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Appendix 3

A measure of NFC debt and definitions and sources of variables

Table A1 A measure of NFC debt
Definition Definition Source Availability
Outstanding stock NFC bonds outstanding by currency | Dealogic Full country sample

of bonds

Domestic
bank loans

Foreign
bank loans

on an ultimate risk basis

Domestic bank loans to
non-financial corporation

External loans from BIS reporting
banks to domestic non-bank sector

IFS — Other Depository Corporations
(ODC) survey- Loans Other Non-financial
Corporations and Loans Public Non-
financial Corporations

Country authorities

ECB data Statistical Data Warehouse —
MFls loans deposits and security holdings
by sector

BIS -External loans of reporting banks vis-
a-vis non-banking sectors (BIS Table 6)

Algeria, Armenia, Belarus, Brazil, Chile, Colombia, Costa Rica,
Dominican Republic, Egypt, Georgia, Guatemala, Indonesia,
Jamaica, Kazakhstan, Macedonia, Mexico, Morocco, Pakistan,
Panama, Philippines, South Africa, Thailand, Turkey and
Uruguay

Albania*, Argentina, Bosnia and Herzegovina*, Bulgaria*,
China, Ecuador,

El Salvador, India, Jordan, Latvia*, Lebanon, Lithuania,
Malaysia, Peru, Poland*, Romania*, Russia, Serbia*, Tunisia,
Ukraine* and Venezuela

Croatia* and Hungary*

Full country sample

Notes: * Indicates countries whose data allows for a breakdown of bank loans into EUR and other currencies
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Table A2 Definitions and sources of variables
Name Definition Source
Dependent variables | Adjusted Bond share Percent share of bonds in total NFC debt, adjusted for valuation | See Table 1

effects (see section 1)

Unadjusted Bond Share Percent share of bonds in total NFC debt (see section I1) See Table 1

Adjusted LC Bond Share Percent share of LC bonds in total NFC debt, adjusted for See Table 1
valuation effects (see section Il)

Adjusted FX Bond Share Percent share of FX bonds in total NFC debt, adjusted for See Table 1

valuation effects (see section II)

Regressors

Enforcement procedures

Bond market concentration
Asian Bond Fund dummy

Current account ratio, 3-year average
Local bank capital to assets

US high yield spread
US BD leverage growth

Dummy for 2010-13
Creditor rights

Creditor information
Rule of law

Number of bond market issuers
Membership in EMBI Index

PPP GDP per capita, (logged)
Reserves in % of ST external debt

External debt in % of exports of
G&S

Measures the average number of procedures to enforce a
contract

Share of largest issuance in total issuances in given year
Takes the value 1 during year in which a country was a
member of the ABF

Lagged 3-year average of current account ratio to GDP, in
percent

The ratio of local bank capital and reserves to total assets, in
percent

Moody's Baa-Aaa Corporate Bond Yield, in percent

US Broker-dealer leverage growth

Takes the value 1 during years 2010 to 2013

Measures the degree to which collateral and bankruptcy laws
protect borrowers and lenders

Measures rules and practices affecting the coverage, scope and
accessibility of credit information

Measures whether confidence in and adherence to rules of
society

Simple count of the numbers

Takes the value 1 during year in which a sovereign bonds were
included in EMBI

GDP per capita converted to international dollars using
purchasing power parity rates

Gross international reserves, percent of short term external debt

Total external debt, percent of exports of goods and services
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World Bank Doing Business

Dealogic; author's calculations
Author's calculations

World Economic Outlook; authors'
calculations

World Development Indicators and IMF
GSFR

FED St. Louis

Author's calculations based on Adrian and
Shin (2011)

Author's calculations

World Bank Doing Business

World Bank Doing Business
Worldwide Governance Indicators

Dealogic; author's calculations
J.P.Morgab

World Development Indicators

World Economic Outlook; authors'
calculations
World Economic Outlook; authors'
calculations
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Bank of Finland
Name Definition Source
Regressors Growth, 3-year average Lagged 3-year average of real GDP growth rate, in percent World Economic Outlook; authors'
calculations
ICRG composite risk indicator Composite risk indicator ICRG
ICRG financial risk indicator Financial risk indicator ICRG

Local bank NPL ratio
Cross-border claims (bank-to-bank)
US term spread

VIX
TED Spread

Money market spread

Chinn-Ito Index
Financial development (lagged)

The value of nonperforming loans divided by total value of
local bank's loan portfolio (in %)

External position of BIS reporting banks vis-a-vis domestic
banks, percent GDP (BIS Table 6)

US Term spread (3M T-bill vs 10yr bond)

Implied volatility of S&P 500 index

The difference between the 3M USD LIBOR and the 3M T-
bill

Spread between US federal funds rate and domestic interbank
rate, in percent

Measuring a country's degree of capital account openness
Financial development index

World Development Indicators and IMF GSFR
BIS

Bloomberg, Author's calculation
FED St. Louis
FED St. Louis

IFS; central bank websites

http://web.pdx.edu/~ito/Chinn-Ito_website.htm
IMF (2015b)
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