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Abstract

In 2015, the European Commission (EC) launched its action plan for the creation of a European Capital
Markets Union. The EC aims to return the European economy to sustainable growth and to enhance its
shock absorbing capacity by reducing the reliance on bank finance and stimulating financial deepening
and cross-border integration of Europe’s capital markets. Financial diversification and integrated
European capital markets are expected to improve risk sharing among households, supporting economic
stability. However, the economic literature reveals a lack of theoretical and empirical consensus on the
superiority of either a bank-based or a market-based financial system in promoting growth or reducing
macroeconomic volatility. This paper is the first to include bond markets in its financial structure
indicators, besides stock markets and bank lending. Using panel data on 55 countries between 1975 and
2014 and three different measures of financial structure, we investigate the effect of the structure of the
financial system on the volatility of output and investment growth as well as their cyclical components.
We do not find evidence that market-based financial structures dampen volatility of output or overall
investment. Increase of the stock market size relative to that of the banking sector has a significant
positive effect on the business cycle volatility of investments.
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1. Introduction

In September 2015, the European Commission (E@glad its action plan for the creation
of a European Capital Markets Union (CMU). Thig#faip initiative of the Juncker
Commission aims at creating a single Europeanaapirket for all EU member states (EC
2015). Since the 1990s, the European banking skasgrown significantly larger (relative
to GDP) than those of other jurisdictions, particlyl the United States (see Graph Dhis
has made the financial structures of the majoffitiwropean countries strongly bank-based,
with bank lending playing a significantly largedeon corporate sector funding than market
issuance of debt and equity securities (Langfialdl BRagano, 2015). In addition, corporate
bond and equity market capitalisation in the Elklatively underdeveloped compared to

other jurisdictions (see Graphs 2 anéd. 3)
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The introduction of the CMU aims at stimulating fir@ncial deepening and cross-border
integration of domestic capital markets and rempyire obstacles encountered by European
businesses when attracting funds on capital mar&etsplementing banks as a source of
financing (EC 2015). The EC asserts that the CMIUemsure greater diversification in the
funding of the economy and reduce the cost ofirgisapital, particularly for small and

medium-sized enterprises (SMES). It should als@eod the flow of capital from investors to

2 EU-4 shows the average annual values of Europaisléogest economies: Germany, United Kingdomy Ital
and France



European investment projects, improving allocatibrisk and capital across the EU (EC
2015). Moreover, financial diversification and igtated European capital markets should
improve risk sharing among households, contributmtpwer volatility of income and
consumption and supporting economic stability (Asdaet al., 2015). The CMU would also
make Europe more resilient to shocks to the ecortmyrgnhancing its shock-absorbing
capacity (EC 2015). Besides the envisaged effectsiicroeconomic and financial stability,
the EC believes that although banks will contirmelay a vital role in the European
economy a move to a more market-oriented Eurogaandial system is necessary in order

to support a sustainable return to economic gr@amthjob creation (EC 2015).
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The relative dominance of bank financing in thedpgan financial system and the
underdevelopment of European financial marketgivelao those in the US may be a key
factor explaining the difference in economic reagva both areas after the financial crisis of
2007-2009. Since the crisis, EU growth has beegittggbehind that of the US, which
recovered faster from the worldwide economic meitdgsee Graph 4). The financial crisis
impaired bank’s lending abilities in both areas that effect on the real economy in the EU
exceeded that of the US, due to the heavy reliandeank financing (Financial Times,
November 2015). In a market-oriented financial eystparticipants in the financial system
may be better able to substitute bank credit withket financing following a credit crunch,
thus dampening the effect on the real economygi@gl et al., 2015). Crouzet (2014) finds
that asymmetric shocks to bank’s lending costdy sische 2007-2009 financial crisis, have a



larger effect if an economy is initially bank-deplent, such as is the case in the majority
economies in the Eurozone. In addition, Europeak®anitially put of the necessary balance
sheet restructuring and instead rolled over ciaditder to postpone loss recognition,
essentially turning into ‘zombie banks’ (Caballe2008). In contrast, their US counterparts
were able to restructure much quicker, backed byribuble asset relief program (Tarp),
paving the way for a sustainable recovery (Findidmes, November 9, 2015).

Despite the difference in recovery between thekataoriented US and the relatively
bank-oriented EU, there is no consistent empievadence available on the superiority of
market-based financial systems in promoting groavith stability (Bijlsmaet al., 2015).
Although several studies have investigated the anpgthe structure of the financial system
on economic growth, there seems to be neither @apmor theoretical consensus on the
superiority of bank-based or market-based finarsgyatems. In addition, despite the
importance of macroeconomic stability for fosteowgth (Ramey and Ramey, 1995) and

income equality (Breen & Garcia-Pefalosa, 200&)dture that examines the relationship
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Graph 4: United Statesand EU GDP growth, banking sector and stock market size

Source: World Bank, World Development Indicators.

between financial structure and macroeconomic Wiyais scarce and has primarily relied on
financial structure indicators based on the redasize and activity of the stock markets to
that of banks and does not include corporate boandets.



We add to the small body of empirical studies indtracture-volatility nexus by
investigating the effect of financial system stureton macroeconomic volatility. In addition,
this study contributes to the existing body ofréiteire by incorporating corporate bond
market capitalisation into one of our financiabsture indicators in order to create a more
comprehensive measure of financial system structismg panel data of 55 countries
between 1975 and 2014 and three alternative meastifmancial system structure, we
investigate the effect of financial structure omhbthe overall and the cyclical volatility of
output and investment growth. The panel resultsvdihat more market-oriented financial
structures are not associated with lower overalllausiness cycle volatility of output or
overall investment growth volatility. Remarkablyoeigh, we observe that an increase in the
stock market size relative to that of the bankiagtar has a significant positive effect on
business cycle volatility of investment growth.

Section 2 of our paper provides a review of ttexditure and Section 3 describes the data
and methodology. Section 4 discusses the main emakriesults for output growth and
Section 5 does the same for investment growth.id@e6tpresents our conclusions and
Section 7 discusses the limitations of the prepaper and offers suggestions for future
research.

2. Literaturereview

2.1. Financial intermediaries development and macroeconomic volatility

Financial development refers to the depth and stipation of a financial system
(Phumiwasana, 2003). Financial development occhenvthe entire financial system —
consisting of capital markets and financial intedmeies — improves in its ability to
ameliorate the effects of information, enforcement] transactions costs and can better
provide its functions (Levine, 2005). The link beemn financial development and
macroeconomic volatility is rooted in the exterfiaancing needs of financially constrained
firms, whose borrowing capacity is influenced bg #xistence of financial market
imperfections (Wei & Kong, 2016). Shocks to thel e@nomy are propagated and amplified
through a “ financial accelerator” that operatestigh the credit channel and arises due to
information asymmetries between lenders and bonrewethe credit market®8érnanke et

al., 1999; Gertler & Bernanke, 1995). According te thalance sheet view”, a negative
shock that causes a fall in firms’ net worth ineg@magency cost by worsening the potential
conflict between lenders and borrowers. This ldadshigher external finance premium,



which magnifies the fluctuations in borrowing, sgmg and investment and therefore in real
economic activity (Gertler & Bernanke, 1995; Kiykit& Moore, 1997). Similarly, the
external financing premium is positively relatedhie dependency of borrowers on external
financing. A shock that reduces a firm’s currergiciow reduces the firm’s ability to finance
from retained earnings, increasing its dependenogxbernal finance and consequently, the
external finance premium (Wei & Kong, 2016). Duehe pro-cyclical nature of cash flows
and the net worth of businesses, the external ém@nemium is countercyclical (external
finance premium is lower, the higher the net warftbusinesses is). An initial shock
exogenous to the real economy is amplified by #igt@nce of financial frictions, such as
adverse selection and moral hazard problems, negurt larger business cycle fluctuations
(Dabla-Norris & Srivisal, 2013). In addition, antial shock to the financial sector could
affect the real economy by limiting the amountwrids that can be channelled from lenders
to borrowers. This credit tightening causes bormgve reduce their spending and hiring,
which causes real economic activity to decline @in 2011).

Well-developed financial intermediaries can helpigaie the effect of financial frictions,
associated with asymmetric information problemsp@eroeconomic volatility by lowering
the cost of acquiring and verifying information.ri&a develop expertise in acquiring
information and can mobilise economies of scaketims of screening and monitoring
borrowers. This reduces both adverse selectiorpastilending moral hazard problems. The
associated fall in financial frictions will curbeHinancial accelerator effect and smoothen the
business cycle (Da Silva, 2002). Aghietral. (2000) argue that countries with poorly
developed financial systems tend to be more velad# the demand for and supply of credit
tends to be more cyclical. They find that deep®aricial systems can reduce the volatility of
investment and growth by alleviating liquidity cor@énts on firms and facilitate long-term
investment. In addition, financial intermediari@aild stabilise macroeconomic fluctuations
by allowing better risk management. Acemoglu ardbditi (1997) find that the presence of
indivisible projects limits the risk diversificatioof an economy. The inability to diversify
idiosyncratic risk and the presence of risk-adveigents in the financial markets hamper the
accumulation of capital and introduce uncertaintyhie growth process. They argue that the
development of financial intermediaries can fagibit greater risk diversification and thereby
dampen economic growth fluctuations.

A large body of empirical studies has examinedittiebetween financial intermediary
development and macroeconomic volatility. Denieal. (2002) find that financial sector
development is associated with lower volatilityoutput, consumption and investment



growth. They also find that banks play a partidylanportant role in reducing volatility in
consumption and investment growth, suggestinglthaks provide risk management and
information processing services that are partitplanportant for consumption smoothing

and reducing investment volatility. Similar reswdte presented by Da Silva (2002) who finds
that financial system development, particulariyt thiethe banking sector, is associated with
lower volatility in the business cycle componeritsatput, investment and consumption.

However, other studies have found a non-lineatioglship between financial
intermediary development and macroeconomic stgbibabla-Norris and Srivisal (2013)
find that financial sector depth reduces overall basiness cycle volatility of output,
consumption, and investment growth, but only up tertain point. Once financial
development exceeds this point, further deepersddcamplify consumption and investment
volatility. Similarly, Easterlyet al. (2001) find a similar U-shaped relationship betwe
financial sector development and growth volatiliging panel data for 60 countries. Alatrash
et al. (2014) also find a U-shaped relationship betwiegeancial sector size and GDP growth
volatility in countries with high quality financiaector. The non-linear relationship could
potentially be explained by increased risk takiggagents in countries with a well-developed
financial sector and higher firm leverage (Alatrashl., 2014; Easterlgt al., 2001).

Other studies have shown that the effect of firars@ctor development can differ in
terms of its impact on cyclical- and overall mac@aomic volatility. Wei and Kong (2016)
find that financial intermediary development redsuisbort-term output volatility but has no
significant effect on trend volatility of GDP. Malk (2014) finds that financial intermediary
development only affects business-cycle volatdityl has no significant impact on the overall
volatility of GDP growth. He finds that private ditdampens business-cycle volatility,
particularly for middle-income countries, but haseffect on overall volatility of output.

The volatility of an economy is inevitably relatedshocks and how an economy is able
to absorb these shocks (Eastetlgl., 2000). Several studies have shown that theteffec
financial intermediary development on macroeconoralatility is not unambiguous and
depends on the kind of shock that a country fababla-Norris and Srivisal (2013) find that
deeper financial sectors might serve as shock besomitigating the effect of external
shocks on macroeconomic volatility. Bacchetta aachidal (2000) argue that financial sector
development could dampen the effects of produgtsiitocks on macroeconomic volatility.
Becket al. (2006) find that well-developed financial intemharies can dampen the effect of
real sector shocks by alleviating agency costscasti-flow constraints. However, the impact
of monetary shocks may be magnified in countriesretbusinesses have limited access to



capital markets as an alternative source of extéunding while no effect is found in

countries with well-developed stock markets.

2.2. Capital market development and macroeconomic volatility
Although studies that examine the relationship leetwfinancial development and
macroeconomic volatility are abundant, the majooityhem have relied on proxies of
financial development that capture the developrméfihancial intermediaries relative to the
size of the economy. However, these proxies onlgsuee how well financial intermediaries
function in terms of financing investment or spedof both businesses and households
(Tharavanij, 2007). The financial development iagkics used in the majority of these studies
only measure the development of the “indirect feiag channel” and do not capture the
development of capital markets that may have aegaddent effect on economic growth and
volatility. Development of capital markets as pafrthe overall financial system reduces
financial frictions by improving disclosure and hég transparency in the financial system,
reducing asymmetrical information and agency cpPdtaravanij, 2007). Furthermore, deep
and liquid capital markets lower liquidity risk aedhance access to finance and investments
through bond and equity issuance (Levine, 20053dutition, capital markets offer
diversification opportunities which would reducéglyncratic risk (Tharavanij, 2007).
Tharavanij (2007) illustrates the importance obirporating measures of direct finance,
even after controlling for the level of financiateérmediation. He finds that countries with
more developed capital markets have less volatdestment and output growth. Salshwgl.
(2015) argue that the non-linear relationship betwinancial intermediation development
and macroeconomic stability arises due to increpfsancial stability risk. However, they
also assert that this result does not hold fortahpiarket development, which is found to
reduce macroeconomic volatility. In contrast, Wil &ong (2016), using data for 30 regions
in China, find that financial market developmens na significant effect on macroeconomic
volatility. Mallick (2014) finds that stock markespitalisation reduces business-cycle

volatility, but only in low-income countries.

2.3.  Financial structure and macroeconomic volatility

Another relevant line of research has examinedélagionship between the structure of a
country’s financial system and its economic perfange. Whereas financial development
refers to the size and activity of the financiadteyn as a whole, financial structure refers to



the infrastructure of finance providers and thelative importance in the provision of
financial services in the economy (Phumiwasana32@brld Bank, 2013)ldeally, a
measure of financial structure would encompassi#eeand activity in the entire financial
system. However, the most common classificatiaiénliterature distinguishes between
market-based or bank-based financial systems.

A vast body of literature has examined the reladom between the structure of a
financial system and economic growth. This literatiocuses on the relative merits of bank-
based and market-based financing in providing sesvihat induce economic growth (for an
overview, see Allen & Gale, 2001; Levine, 2005) wéwer, there is no theoretical consensus
on the superiority of either system and some stuldieve disregarded the fruitfulness of the
distinction between the two financial structurdegéther. These studies suggest that it is the
overall financial development that enhances lomgitgrowth (Beclet al., 2001; Levine,

2002; Levine & Zervos, 1998). Proponents of thekblaased view have argued that banks
diminish adverse selection problems through tharge-screening of borrowers, and reduce
moral hazard by monitoring firms’ ex-post investmndacisions by specialising in obtaining
and processing information. The free-riders probienerent in security markets may
disincentivize individual market participants tagage in similar costly information-based
activities. In addition, banks may be better atlitating intertemporal smoothening of non-
diversifiable risk (Allen & Gale, 1997). Proponewtsthe market-based view have argued
that markets allow for better diversification afkiand have questioned the superiority of
banks in reducing moral hazard problems. They lageaed that there is a time-inconsistency
in the threat of cutting credit in the face of ddfawhich makes the threat improbable.
Security markets are more credible due to the regkgotiation costs associated with
renegotiating with many bond holders (Allen & G&600).

The importance of a country’s financial structuoelld also be assessed to the degree that
banks and markets enable efficient risk sharingraddcing financial frictions. As argued
earlier, reducing financial frictions and risks emént in the financial system enhances the
resilience of the economy to macroeconomic shogkh,implications which beneficially
affects macroeconomic stability. However, as indtracture-growth nexus, there is no clear
theoretical consensus on the superiority of eilystem’s stabilising effects. Both banks and
markets allow channelling of funds from those vatburplus to those in need of financing.
However, real and monetary shocks could be tratedndifferently through the
intermediated and non-intermediated channel. Ipaese to a shock to the economy, banks
are more likely to internalise short-term adjusttm@osts, due to relative rigidity of lending



and savings rates. In a deep and liquid capitaketay shocks have a more immediate effect
on asset prices as the market adjusts and mowesdw equilibrium. Following this line of
reasoning, banks can soften the immediate impaatsbbck by absorbing the shock onto
their balance sheets rather than immediately tratisgithem to consumers in the short-run.
However, banks can also contribute to fluctuatimnsconomic activity by tightening credit
and shifting to safer assets.

Due to the counter-cyclical nature of credit staddand the consequential procyclical
nature of credit provision, banks can fuel a boamrd) upturns by expanding their credit
provision and aggravate contraction during dowrgumyreducing it. Financial market
participants may exhibit similar behaviour, but neeqacerbate volatility even further by
displaying herding behaviour. However, the presareesk-seeking investors in the financial
markets could reduce fluctuations in economic #@gtiihese investors are willing to bear
more risk for potentially higher returns, and weitintinue to provide funds during downturns.
This in turn will alleviate the financial constré&srthat businesses have. During economic
downturns, banks may be reluctant to write offall their assets at a loss, which would
immediately impact their profits. Holding a largeportion of non-performing loans could
impair the banking sector’s ability to provide nexedit, increasing financial constraints for
businesses and contributing to a further slowdd®muMmiwasana, 2007).

On the subject of systemic risk, some have argo&ithe lack of transparency and
limited disclosure in relationship banking (a conmieature of bank-based financial
systems) could lead to a collapse of credit prowisn the event of a bank run (Rajan and
Zingales, 2001). If one intermediary fails, healthtermediaries may be unable to step in due
to the firm-specific knowledge inherent in bankafirelationships. In addition, depositors
may be unable to distinguish between healthy amgaithy banks, adding to contagion risk
in the financial system. Fecht (2004) developdtearketical model and shows that contagion
risk is particularly high in moderately bank-badeéncial systems. When capital markets
lack depth and liquidity, fire sales of a distreésbank’s assets could cause asset prices to
drop and impede the balance sheets of other inthanes.

Finally, an issue that is closely related to thespnt study is the spare-tire concept,
which refers to the idea that having a well-divieesl financial system can have a stabilising
effect on the economy. In a well-diversified fineisystem, banks and markets may act as
substitutes if one finance channel gets cloggedoAting to this argument, development of
capital markets would reduce macroeconomic vatatitiore than a bank-based financial
system would do alone. Fiore and Uhlig (2015) tinak when a financial crisis impairs the
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banking sector’s flexibility in the provision ofemlit, the scope for businesses to shift from
bank to market financing can dampen the adverdesfieat of a credit crunch by alleviating
the credit constraints that businesses face. Howedueing normal times when banks can
provide ample flexibility, substitutability of exteal financing sources has a less prominent
effect on aggregate economic activity. Levanal. (2016) find evidence that the ability of
firms to substitute bank by capital market finagcguring a systemic banking crisis
ameliorate the effects of the crisis on profitspyment and investment efficiency.
Although this finding is consistent with the spére-view, Levineet al. (2016) find that
financial intermediary and stock market developnmidr to the crisis have no significant
effect on external finance substitutability. Howeube services provided by banks and
markets differ and may not be perfect substitutsi(niwasana, 2007). In addition,
development of markets could impede the abilityheffinancial system to allow for
intertemporal smoothing of risk, which could haveestabilising effect on the economy.
When banks face competition from the market, irdligils with excess funds may move to
the capital market during an economic upturn, hamgehe accumulation of reserves that
could act as a buffer during a downturn (Allen &&&d997).

The relatively scarce body of empirical literaturéhe structure-volatility nexus has not
provided consistent evidence on the impact of funrstructure on economic stability.
Tharavanij (2007) finds that countries with relatiwmarket-oriented financial systems
exhibit lower output and investment growth vol&iliAlthough he does not find a significant
effect of the relative degree of market orientatonbusiness cycle volatility, the signs are
consistently negative. Ye#t al. (2013) find that market-based countries expeadaster
growth, but this is at the cost of greater macroaeadac fluctuations in the long run. A
possible explanation for the positive relationdbgiween market-oriented financial systems
and macroeconomic volatility could be that banks-eoordinated coalitions of investors —
have a comparative advantage over uncoordinatekletsaat reducing post-lending moral
hazard, owing to superior monitoring activitieso& markets can create disincentives for
rigorous corporate control since investors canpeesively sell their shares. Arguably, in
more market-oriented financial systems, corporatéopmance may be monitored less
stringently. This in turn can cause more unpredictgtcomes in production and thus
increased volatility in economic growth (Boot & Kaa, 1997). Da Silva (2002) and Denizer
et al. (2000) find no significant relationship betweemaincial structure and business-cycle
volatility. Phumiwasana (2003) finds that bank-lshBeancial systems increase volatility

among developed countries, but are associatedaviter growth volatility in developing
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countries. Wei and Kong (2016) show that the meaetifinancial structure used, matters
when examining its effect on macroeconomic votatill hey find that a higher ratio of the
turnover rate to financial development efficiencyances both cyclical and trended

volatility. However, when financial structure wagasured by stock market capitalisation and
financial development efficiency, higher degreesafket orientation did not have a
significant impact on trended volatility, but wdoaind to reduce cyclical volatility.

Other studies have examined the link between fiaastructure and output volatility at
the industry level. For example, Raddatz (2006)rexras the link between financial
development and volatility at the industry levee fihds that financial intermediaries are
more important than equity markets for reducingistdy-level output volatility. As
previously mentioned, financial development and nm@conomic volatility are linked
through the existence of financial frictions whaimplify shocks by financially constraining
firms. Baumet al. (2011) examine how obstacles to external finanomay vary across
financial systems. They find that both the finahdevelopment and the financial structure of
a country are important determinants of the finahoonstraints that firms face. They show
that bank-based systems are more successful \nagileg financial constraints.

Some studies have examined the relationship beteveenintry’s financial structure and
the probability and intensity of an economic downtlEasterlyet al. (2000) find that
financial sector depth is associated with a higiebability of a downturn, while stock
market depth reduces the likelihood of a downtpossibly due to better risk diversification
opportunities. These findings suggest that econthiat rely more heavily on debt-finance
are more vulnerable to economic downturns. Gambaebal. (2014) find that economies
with bank-oriented financial systems are more igggtilduring “normal” downturns. Banks
can draw on long-term relationships with their onstrs and are therefore more willing to
continue extending credit during a downturn. Howewearket-oriented systems are found to
be more resilient during a financial crisis whee Hanking sector’s shock absorbing capacity
is impaired. Langfield and Pagano (2015) examimedfiect of financial structure in
European countries on their stability and growtheyl find that an increase in the banking
sector relative to equity and private bond marketssociated with more systemic risk and
hence lower stability.

3. Data and methodology
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We use annual data of 55 countries between 1972@hdl (see Table A.1 in the appendix to
this report). The annual data are transformedeigbt sub-periods, each covering a five-year
time spar?. For all variables except volatility, the annualadis transformed into five-year
averages. Volatility measures are transformed lyutsing the standard deviations within
the respective five-year periods. Missing data {goame replaced by averaging the available
data points for a given time-span, under the camdthat at least three data points are present
for a given five-year period. If this conditionnst met, the particular five-year observation in
the panel is treated as missing. Tables A.2-4eraipendix give an overview of the included
variables, their sources, descriptive statistickttie correlation matrix.

We explain macroeconomic volatility by financialstture and financial development

using a reduced-form equation:
oit = Pot P1*FSit + B2*FDit + B3*Xit + &it 1)

The dependent variable, measures volatility defined as the natural ldbariof the standard
deviation of either output growth (based on reaR3i&r capita) or investment growth (based
on gross fixed capital formation). Volatility ofakeGDP per capita growth is frequently used
in the literature as a measure of macroeconomatii} (e.g. Alatrashet al., 2014; Dabla-
Norris & Srivisal, 2013; Mallick, 2014; Tharavanj007; Klomp & de Haan, 2009) In
addition to this measure of growth cycles volatjlihis paper also extracts the cyclical
components from output and investment growth ireotd measurbusiness cycle volatility

of GDP and investment growth. Cyclical variations separated from the trend using the
Christiano-Fitzgerald (CF) band-pass filter teclkmigwhich extracts cyclical fluctuations that
last two to eight years.

FS and FD in Equation (1) are indicators of finahstructure and financial system
development, respectively. In order to captureetifiect of financial structure on
macroeconomic volatility, we use three differentaswres of financial structure. The first
measure is structureactivity, which measures theioof the stock market relative to that of
banks. More specifically, following Levine (2002)s defined as the ratio of total value
traded to bank creditThis measure captures stock market activity redatth banking sector
activity. The second measure of financial structsigtructure/size, which — in line with

Levine (2002) — is defined as the ratio of domestiick market capitalisation to total bank

$1975-1979, 1980-1984,1985-1989, 1990-1994, 199%8,18¥00-2004, 2005-2009, 2010-2014.
4 Value traded is the ratio of stock market totaliearaded to GDP. Bank credit is the ratio of ptévcredit by
deposit money banks to GDP.
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credit. The third measure introduced in this papestructure-size, which is similar to the
second measure, but it includes capitalisatiomefarivate bond market in the numerator.
This numerator is a more comprehensive indicatdh@domestic capital market size, as it
captures both the size of the domestic stock mamhetthat of the domestic private bond
market. Higher values of all three structure measumdicate a higher level of market
orientation.

For financial system development, we also use ttiferent measures. Finance-activity
is a measure of the activity of stock markets amermediaries and is defined as the sum of
total value traded and private cretithe second measure for financial system developigsen
finance-size, which captures the size of stock etarland financial intermediaries and is
defined as the sum of stock market capitalisatimh@ivate credit. In order to develop a
more comprehensive measure of financial systemhdey use finance-size including private
bond market capitalisation as an alternative meagtifinancial system development. Both
the financial development and the financial streeindicators enter the regression in natural
logarithmic form®

Xitdenotes a set of control variables which may alfeztamacroeconomic volatility.
Some studies have shown that developing couneigbstb experience much more growth
volatility than developed countries dad. Easterly and Stiglitz, 2000). To control for the
economy size, we include the natural logarithm BRQoer capita. Governments can
influence a country’s economy through fiscal polgasures, so the fiscal policy stance may
affect macroeconomic fluctuations. In order to takeount of this, we include the ratio of
government consumption expenditure to GDP. Segtudies have established an impact of
both financial and trade openness on macroeconemadility (e.g. Kose 2009). The sum of
foreign direct investment inflows and outflows (bhat absolute terms) relative to GDP is
used as a proxy for financial openness. Trade gssnis proxied by the ratio of the sum of
imports and exports to GDP. Both the financial oy@=s and trade openness indicators enter
the regression in natural logarithmic form. Thendead deviation of changes in real effective
exchange rates is included to control for the éftd@xchange rate volatility on
macroeconomic volatility. Exchange rate volatilinay influence domestic production and

consumption decisions, particularly in open ecomsniHowever, the impact of both

5 Private credit is the ratio of private credit Bpdsit money banks and other financial institutim&DP and is
used in order to capture not only the activity afiks but also that of other non-depository findncia
intermediaries.

6 Both the financial structure and financial devehgnt indicators are first calculated on an annaals Next
we calculate the five-year average of each indidatase in the regressions.
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exchange rate volatility and openness on volatdity theoretically ambiguous: fewer trade
barriers may increase exposure to shocks from dbbnda can also allow shocks to the
domestic economy to be “exported” and thus reduaeroeconomic volatility. In addition,
the effect of exchange rate flexibility on businegsle volatility may differ, depending on the
origin of a shock (Da Silva, 2002; Tiryaki, 2003)aFavanij, 2007). We include terms of
trade volatility as a proxy for external shocksidfly, we include the Polity Index, which
captures the characteristics of a country’s palittegime and its inflation rate.

In order to account for potential endogeneity @f &xplanatory variables of equation (1),
which is indeed a reduced form model, we condwsttumental variable (V) estimations.
More specifically, the financial development andisture indicators are instrumented by
their first (five-year) lagged values. We perfornse/u-Hausman test to test whether the
financial development and structure indicatorsesm@ogenous, but we also have theoretical
arguments to expect endogeneity. In addition tdyapgp instrumental variables in pooled

OLS, we perform fixed effect estimations (IVFE)dmeck the robustness of our findings.

4. Estimation results of output growth volatility models

Table 1 shows the regression outcomes obtitgut growth volatility model. As measures of
financial development and structure we apply, repaly, ‘finance-activity’ and ‘structure-
activity’ (model 1), ‘finance-size’ and ‘structustze’, both based on stock market
capitalisation only (model 2), and finance-size atidcture-size indicators, both based also
on the private bond market (model 3). The Wu-Hausteat statistic is insignificant for all
three models, suggesting that all financial stmecand financial development measures can
be treated as exogenous. For theoretical reasong\ver, we apply instrumental variables
throughout. The F-test statistic on the fixed effen the IVFE estimations is insignificant in
all three models’ estimations, so that the nulldtipgsis of absence of country-specific effects
cannot be rejected. Hence, we consider the IV asims as the appropriate ones and will not
discuss the IVFE estimates in detail.

The financial structure indicator is found to haweinsignificant effect on output growth
volatility. Hence, moving towards a more marketeated financial system does not
significantly reduce GDP growth volatility, based this approach. Our finding contradicts
that of Tharavanij (2007)who observes a significant negative effect ofrficial structure on

" We endeavoured to replicate the work of Tharav@@i7), using an updated database. Our outconvésst el
from those of Tharavanij (2007), possibly due taraes in the data.
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output growth volatility. In contrast, Yed# al. (2013) find a significant positive effect. Our
insignificant result is similar to that of Phumiveas (2003).

Finance-activity and the bonds included finan@e-sndicator of financial development
have a significant negative effect on output growdlatility. These outcomes suggest that
enhancing the activity in the financial system rbaybeneficial in terms of fostering output
growth stability. This finding is similar to that ®haravanij (2007) who observes a negative
impact of both financial-market and financial-secotivity on macroeconomic growth
volatility. The impact of the stock-based finaneeesndicator (Model 2) is insignificant. In
contrast, Wei and Kong (2016) find that an increagée stock market size has a negative
effect on output growth, while any effect of fingaldntermediary development is
insignificant. Similarly, Mallick (2014) find no gnificant effect of financial intermediary
development.

Trade openness has a consistent and significaittygoeffect on output growth volatility
in all three 1V estimations, in line with Eastedyal. (2000), but contradicts the observations
of Tharavanij (2007), Dabla-Norris and Srivisal 13) and Mallick (2014). Terms of trade
volatility has a significant positive effect on put growth volatility in two out of three 1V
estimations, like the observations of Mallick (2Da4d Easterlgt al. (2000), but
contradictory to those of Tharavanij (2007). Instirggly, GDP per capita has a significant
positive effect in all three IV estimations, sugges that output volatility is higher in more
developed countries. Inflation has a significargifpee effect in two 1V estimations. The
measure of political regime, polity, is significhnhegative in two models. This suggests that
countries with more democratic political regimes arore stable in terms of output growth
volatility. Similarly, Klomp and de Haan (2009) @irthat more democracy is associated with
lower volatility in output growth. Finally, the &ft of government consumption, financial
openness and exchange rate volatility is foundcetmbignificant.

The (IVFE) outcomes in Table 1 show that our fngdi regarding the effect of financial
structure on output growth volatility are consisteaven after controlling for country-fixed
effects. But the effect of the finance-activity ahd bond included finance-size indicator of
financial development lose their significance ia thFFE estimations. This also holds for
trade openness, terms of trade volatility, GDPgaguita, inflation and the polity index. Note
that fixed effects estimates ignore informatiomhe explanatory variables, which are
constant per country, so that only changes over tire used, which apparently provide less
information than cross-country differences. As ddi@onal robustness check, we apply
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Model 1 M odel 2 Model 3
v IVFE v IVFE v IVFE
Financwactivity -0.307** -1.29¢
(-2.22 (-1.18)
Structure-activity 0.03¢ -0.10¢
(0.85 (-0.59
Financwsize -0.20¢ -1.09(
(-1.38 (-1.¢c7)
Structurt-size 0.043¢ -0.0¢6
(0.4%) (-0.39)
Financesize (incl.bonds -0.265’ 11.1¢
(-1.€7) (0.45)
Structur«Size (incl.bonds 0.12% -0.24¢
(0.8%) (-0.05
Financialopennes 0.01: 0.39¢ -0.00¢ 0.24¢ 0.0t1 0.181
(0.1¢) (1.4%) (-0.07 (1.35) (0.46) (0.17)
Tradeopennes 0.235’ 0.60¢ 0.285** 0.54¢ 0.351** 3.48i
(1.99 (0.95) (2.47) (0.2 (2.55) (0.56)
GDP per capita (US 0.178** 0.73( 0.165** 0.63( 0.176’ -7.98¢
(2.49) (0.8¢) (2.1¢) (0.88 (1.89 (-0.52)
Terms oftradevolatility 1.889° 3.663’ 2.262° 3.61¢ 2.51¢ -13.5%
1.74 (1.79) (1.88) (1.59 (0.99 (-0.29)
Exchangeratevolatility -0.717 -2.29¢ -0.64¢ -0.76¢ -2.53( -12.9¢
(-0.69 (-1.28) (-0.56) (-0.45) (-1.04 (-0.8))
Governmenconsumptiol -0.00¢ 0.00: -0.00: 0.0(5 -0.00( -0.80z
(-0.43) (0.1¢) (-0.20 (0.08 (-0.00 (-0.29)
Inflation 0.007** 0.0(16 0.00¢ -0.00t  0.057** 0.43¢
(4.10 (0.50) (0.€6) (-0.29) (3.57) (0.59)
Polity -0.0264** -0.059 -0.021** -0.013 -0.021¢ 1.162
(-2.45) (-1.51) (-2.08) (-0.30 (-1.49 (0.32)
Constar -5.013%** -8.27t  -5.638***  -7.670" -5.929*** 7.01¢
(-7.40) (-1.44) (-7.69) (-1.72) (-5.46) (0.23)
Number of observatiol 187 187 18( 18( 84 84
R-square 0.141 0.14: 0.25(
Number of couny FE 53 53 34
Wu-Hausman te 1.71¢ 1.61( 1.72¢
Prob > | 0.00*** 0.00*** 0.00*** 0.00*** 0.00** 0.00***
Prob> F, 0.991 0.95¢ 1.0¢
Corr(ui, Xb) -0.913 -0.8%4 -0.98¢

Notes: Robust z-statistic in parenthesis. * significaint 0%, ** significant at 5%, *** significant at%; IV means
instrumental variable estimation (instrumentstfiegjged value of financial development and finahstructure
variables), IVFE is short of fixed effects instrumed estimation (instruments: first lagged valuefin&ncial
development and financial structure variables), Mawsman tests on exogeneity of instrumented vasabl
Prob>F tests on joint significance of all explamptgariables except constant, Probstésts on joint significance
of all cross-country individual effects, Cori}¥) means correlation of the predicted value of tepetdent
variable (Xp) ancindividual fixed effects ().

weighted regression with GDP per capita in ordexssign higher weights to countries with
more economic development. The previously repastegdomes are robust under this

alternative estimation approach.
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Table 2 shows the regression outcomes of the éssicycle volatility of GDP growth
model. As measures of financial development andiire we apply, respectively ‘finance-
activity’ and ‘structure-activity’ (model 1) andirfance-size’ and ‘structure-size’, both based
on stock market capitalisation only (model 2), &indnce-size and structure-size indicators,
both based also on private bond market capitadisgtnodel 3). The Wu-Hausman test
statistic is insignificant for all three modelssBiggesting that all financial structure and
financial development measures can be treatedaggerrus. However, as above, we apply
instrumental variable estimation throughout forottetical reasons. The F-test statistic on the
fixed effects in the IVFE estimations is insign#id in all three model estimations, indicating
that country-specific effects have no significanpact on business cycle volatility of output
growth. Hence, we again consider the IV estimatasthe correct ones.

As is the case for total output growth volatilitge financial structure indicator has a
consistent insignificant effect on business cydmatility of output growth. So based on this
approach, a higher degree of market-orientatidherfinancial system does not reduce
cyclical fluctuations in output growth. This findins consistent with those of Tharavanij
(2007), Wei and Kong (2016) and da Silva (2002).

The finance-activity (model 1) and the stock-bafseaihce-size (model 2) indicators of
financial development have a significant negatifece on business cycle volatility of output
growth, while the bonds included size indicator @@id3) is insignificant. This indicates that
expansion of the activity as well as the size effthancial system may result in reduction of
business cycle volatility of output growth. Thesalings are consistent with those of Wei
and Kong (2016) and Mallick (2014). In contrastafdvanij (2007) observes a negative
effect of stock market turnover (used as an absoheasure of stock market development) on
cyclical output volatility, but observes no eff@dtfinancial intermediary development. The
outcomes indicate that finance-activity has a $icamt negative effect on both overall and
business cycle volatility of output growth, wheréas stock-based size structure indicator
only impactsusiness cycle volatility of output growth and the bonds includgde indicator
only has a significant negative effect @rerall output growth volatility.

Trade openness has a consistent and significaittygoeffect on business cycle volatility
of output growth in IV estimations, in line with Miak (2014). In contrast, Tharavanij (2007)
finds that higher trade openness is associatedlovitr business cycle volatility of output,
while da Silva (2002) and Wei and Kong (2016) obseto significant effect. These
outcomes indicate that countries with more opemecoes are more vulnerable to external

shocks, which may have a positive effect on busiegsle volatility of output growth. GDP
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Model 1 M odel 2 Model 3
v IVFE v IVFE v IVFE
Financwactivity -0.325*** -1.20:
(-2.€3) (-1.29
Structure-activity 0.039: -0.14¢
(0.81) (-0.¢5)
Financwsize -0.252**  -1.23:¢
(-2.C5) (-1.49
Structurt-size 0.06¢ -0.09¢
(0.€8) (-0.49)
Financesize (incl.bonds -0.17( 10.6¢0
(-1.29) (0.46)
Structuresize (incl.bonds 0.17(¢ -0.927
(1.30) (-0.20
Financialopennes -0.013 0.33: -0.03( 0.22¢ -0.00: 0.25¢
(-0.20 (1.43 (-0.46) (1.49) (-0.C3) (0.25)
Tradeopennes 0.230’ 0.791 0.281*** 0.80z  0.349%* 2.83¢
(1.93 (1.47 (2.€3) (1.60) (3.C5) (0.4¢)
GDP per capita (US 0.226*** 0.63¢ 0.210*** 0.65¢ 0.12¢ -6.88¢
(3.42) (0.2 (2.98 (1.10) (1.29) (-0.4¢)
Terms oftradevolatility 1.51( 2.29¢ 1.958° 2.68¢ 1.64¢ -16.3(0
(1.52) (1.3%) (1.80) (1.41) (0.78) (-0.39)
Exchangeratevolatility -0.311 -2.34¢ -0.04 -1.01¢ -0.32¢ -10.640
(-0.36 (-1.55) (-0.¢49) (-0.71) (-0.17) (-0.71)
Governmenconsumptiol -0.00¢ 0.04( -0.00z 0.01¢ 0.01: -0.07
(-0.44) (0.84) (-0.15) (0.37) (0.0¢) (-0.18
Inflation 0.000** 0.000: 0.001 -0.01C  0.041** 0.36:
(2.55) (0.26 (0.13) (-0.€7) (3.22 (0.52
Polity -0.032***  -0.05¢  -0.026***  -0.02(  -0.031** 1.11¢
(-2.98 (-1.72) (-2.59 (-0.56) (-2.16) (0.33
Constar -5.385***  -8.701"  -5.844** -8.455** -§.044*** 1.59¢
(-9.86) (-1.79 (-10.21 (-2.25) (-6.83) (0.C6)
Number ofobservation 187 187 18( 18( 84 84
R-square 0.18: 0.171 0.24¢
Number ofcountry FE 53 53 35
Wu-Hausman te 1.75¢ 1.62¢ 0.13¢
Prob > | 0.00*** 0.00*** 0.00***  0.00***  0.00*** 0.00***
Prob> F, 0.80¢ 0.49( 1.0¢
Corr(ui, Xp) -0.91« -0.88( -0.98¢

Notes: Robust z-statistic in parenthesis. * significanl0%, ** significant at 5%, *** significant at 1%V
means instrumental variable estimation (instrumdinst lagged value of financial development aimécial
structure variables), IVFE is short of fixed effeaistrumental estimation (instruments: first lagygalue of
financial development and financial structure Jalga), Wu-Hausman tests on exogeneity of instruatkent
variables, Prob>F tests on joint significancelb&gplanatory variables except constant, Prok tefts on
joint significance of all cross-country individugffects, Corr(X,u) means correlation of predicted valued of
the dependent variable {)Xand individual fixed effects (u

per capita has a significant positive effect in u of three estimations. These outcomes
suggest that developed countries experience maiadss cycle fluctuations in output
growth. Inflation has a significant positive effegttwo out of three estimations. The polity

measure has a consistent and significant negagweasross all estimations, telling us that
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countries with more democratic regimes experieass business cycle fluctuations in output
growth.

The fixed effect estimations (IVFE) reported inléa as a robustness check, show that
our findings regarding the effect of financial stiure are consistent after controlling for
country-specific effects. However, the financenaist and stock-based size indicators of
financial development, as well as all other contariables lose their statistical significance
when controlling for country-specific effects. tirdirms that FE estimates are less
appropriate. A second robustness test is weiglaggessions with weights based on GDP per

capita, which provides very similar results.

5. Estimation results of the investment growth volatility models

Table 3 shows the regression outcomes ofribestment growth volatility model. As
measures of financial development and structuresee respectively ‘finance-activity’ and
‘structure-activity’ (model 1) and ‘finance-sizena ‘structure-size’, both based on stock
market capitalisation only (model 2), and finanz@ fnd structure-size indicators based also
on the private bond market (model 3). The Wu-Hausteat statistic is significant in all three
models, so that the null hypothesis of exogensitgjected and the financial development
and structure measures should be treated as eralggaffe apply instrumental variables
throughout

Similar to the overall and business cycle volgtitutput growth volatility model’s
estimations, the financial structure indicator littaree models has an insignificant effect on
investment growth volatility. This finding is inconsistent with thaf Tharavanij (2007), who
observes a significant negative effect of finanstalicture on investment growth volatility.
All three financial development indicators havagn#icant negative effect. This finding
suggest that an increase in activity in the finahsystem as well as an explanation of the
financial system size may result in reduced invesiingrowth fluctuations, similar to our
findings in the output growth models. Trade opeantsms of trade volatility and inflation

have consistent significant positive effects. Thétypindex has a significant negative effect

8 The F-test statistic on the fixed effects in tMEE estimations of all three models is insignifitahus the null
hypothesis of zero country-specific effects carbetejected. Hence we consider 1V estimationsas th
appropriate ones.
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Table 3. Investment growth volatility model estimates (1975-2014)

Model 1 M odel 2 Model 3
v IVFE v IVFE v IVFE
Financeactivitity -0.269** -1.28(
(-2.53) (-1.36)
Structure-activity -0.011 -0.36¢
(-0.27) (-1.63
Financwsize -0.197° -2.71
(-1.€9) (-1.3))
Structurt-size 0.07: -0.39¢
(0.78 (-0.89
Financesize (incl.bonds -0.313"  16.4¢0
(-1.90 (0.45
Structuresize (incl.bonds 0.18¢ 0.16(
(0.26) (0.C3)
Financial opennes -0.C4C 0.407 -0.0%7 0.46¢ -0.0¢5 -0.381
(-0.60) (1.58) (-0.86) (1.29) (-0.76) (-0.24
Tradeopennes 0.442%* 0.381 0.554**  0.82f  0.745%*  3.14¢
(4.00 (0.65 (4.99 (0.€7) (4.29) (0.35)
GDP per capita (US -0.04: 1.00( -0.107" 1.72¢ 0.02¢ -11.8¢0
(-0.79) (1.25) (-1.72) (1.12) (0.29) (-0.24)
Terms oftradevolatility 2.967*** 4.109**  3.229**  6.608" 5.112* -20.5€0
(2.8¢) (1.97) (3.36 1.74 (2.41 (-0.29)
Exchangeratevolatility -0.13¢ -1.01¢ -1.14( 1.767 -1.59¢  -10.2(0
(-0.19) (-0.59) (-1.27) (0.57 (-0.52  (-0.44)
Governmenconsumptiol -0.014: 0.001 -0.00: -0.04 0.01; -0.931
(-1.16 (0.03 (-0.58) (-0.49 (0.89) (-0.31
Inflation 0.007** 0.00( 0.018**  -0.022  0.049** 0.58¢
(3.89) (0.38 (2.14 (-0.84) (2.C1) (0.55)
Polity 0.028x** -0.04¢  0.037***  -0.019 -0.00¢ 2.00¢
(2.61 (-1.17) (3.67 (-0.29) (-0.43 (0.3¢)
Constar -2.812%** -8.98¢  -3.162*** -9.871 -4.887** 17.20
(-4.18) (-1.56 (-4.€1) (-1.19  (-4.18 (0.40)
Number of observatiol 17¢ 17¢ 17¢ 17¢ 84 84
R-square 0.31( 0.327 0.27¢
Number of couny FE 52 52 34
Wu-Hausman te 3.915* 8.457+* 5.393**
Prob > | 0.00*** 0.00***  0.00**  0.00*** 0.00** 0.00***
Prob> F, 0.828 0.9¢<8 1.Co0
Corr(ui, Xp) -0.8€7 -0.924 -0.98¢

Notes: Robust z-statistic in parenthesis. * significahL0%, ** significant at 5%, *** significant at 19V
means instrumental variable estimation (instrumefitst lagged value of financial development and
financial structure variables), IVFE is short offl effects instrumental estimation (instrumeritst fagged
value of financial development and financial stuuetvariables), Wu-Hausman tests on exogeneity of
instrumented variables, Prob>F tests on jointicg@mce of all explanatory variables except constBrob

> F, tests on joint significance of all cross-countnglividual effects, Corr(¥u) means correlation of
predicted valued of the dependent variablg @0d individual fixed effects (u
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in two IV estimations. These outcomes are in lingh wxpectations. The other explanatory
variables do not exhibit consistent or significafiects on investment growth volatility.
Table 4 shows the regression outcomes obtisaess cycle volatility of the investment
growth model with three measures of financial depeient and structure. In contrast to the
overall investment growth volatility estimates, steck-based structure-size indicator has a
significant positive effect on cyclical volatiliyf investment growth. The structure-activity
and bonds included structure-size indicator arngmfgcant, similar to the findings reported
in Tables 1-3. Similar to our observations conaggrithe business cycle volatility ofitput
growth, the finance-activity and the stock-based finasize-indicators of financial
development have a significant negative effectymtical volatility of investment growth,
while the coefficient of the bonds included finasgiee indicator is insignificant. Denizet
al. (2002) and Da Silva (2002) observe a similaratffalthough their financial development
indicator only incorporates financial intermediagvelopment. The effects of trade openness
are significant and positive in all three 1V estitioas. Terms of trade volatility, inflation and
GDP per capita have a significant positive effedwo estimations, while the effect of the
polity indicator is significantly negative in alitee estimations.

° The fixed effect estimations outcomes (IVFE) shbat the structure indicators lose their signifieaatter
controlling for country-specific effects, probaliigcause fixed effects picks up the cross counfegeaind the
structure changes relatively little over time. Timancial development lose their significance. Temhtrade
volatility remains significant in two out of thrééFE estimations while all other explanatory vatébhave an
insignificant coefficient. Weighted average estiiora do not change our findings.
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Model 1 M odel 2 Model 3
v IVFE v IVFE v IVFE
Financwactivity -0.363*** -0.98:
(-3.15) (-1.29)
Structure-activity 0.040: -0.17(
(0.84 (-0.67)
Financwsize -0.318*** -1.321
(-2.61 (-1.04
Structurt-size 0.156’ -0.18¢
(1.89) (-0.64
Financesize (incl.bonds -0.17( 10.6¢0
(-1.23 (0.46)
Structuresize (incl.bonds 0.17¢ -0.921
(1.30) (-0.20
Financialopennes -0.049 0.27¢ -0.0€¢4 0.23¢ -0.00: 0.25¢
(-0.80 (1.27) (-1.01 (1.07 (-0.09) (0.25
Tradeopennes 0.305*** 0.892’ 0.375*** 0.980’ 0.349*** 2.83¢
(2.99) (1.26) (4.22 (1.8¢€) (3.C5) (0.48
GDP per capita (US 0.224*** 0.50¢ 0.189*** 0.69¢ 0.12¢ -6.88¢
(3.35 (0.82) (2.75 (0.73) (1.29) (-0.48
Terms oftradevolatility 1.819° 2,777 2.187* 4.293° 1.64¢ -16.3(0
(1.78) (1.71) (2.12) (1.83 (0.78) (-0.35
Exchangeratevolatility -0.22: -1.94¢ -0.38¢ -0.271 -0.32¢ -10.640
(-0.25 (-1.44 (-0.41 (-0.14 (-0.17) (-0.71
Governmenconsumptiol -0.0G3 0.001 0.00¢ -0.02¢ 0.007 -0.771
(-0.25) (0.C2) (0.37 (-0.47 (0.49) (-0.40
Inflation 0.00(C+* 0.00( 0.00¢ -0.01% 0.041%** 0.36:
(2.C6) (0.18 (0.69 (-0.73 (3.22) (0.52
Polity -0.0%2x* -0.069**  -0.027*** -0.0%7 -0.03+* 1.11¢
(-3.10 (-2.14 (-2.70 (-0.92 (-2.16) (0.33
Constar -5.492%** -8.536’ -5.763*** -8.37¢ -6.044*** 1.59¢
(-9.74) (-1.90 (-10.10 (-1.€4) (-6.83) (0.C6)
Number of observatiol 17¢ 17¢ 17¢ 17¢ 84 84
R-square 0.23¢ 0.24: 0.24¢
Number of couny FE 52 52 34
Wu-Hausman te 3.054* 4.115* 0.13¢
Prob > | 0.00*** 0.00*** 0.00*** 0.00*** 0.00*** 0.00***
Prob> F, 0.6¢6 0.623 1.0C0
Corr(ui, Xp) -0.91% -0.9(5 -0.98¢

Notes: Robust z-statistic in parenthesis. * significantl0%, ** significant at 5%, *** significant at 194V
means instrumental variable estimation (instrumeirt lagged value of financial development airchfcial

structure variables), IVFE is short of fixed effeahstrumental estimation (instruments: first ladjgelue of
financial development and financial structure Jalga), Wu-Hausman tests on exogeneity of instruetent
variables, Prob>F tests on joint significancelbégplanatory variables except constant, Prol tefts on joint
significance of all cross-country individual effectCorr(>%,u) means correlation of predicted valued of the
dependent variable gXand individual fixed effects (u

6. Conclusion and implications

The Capital Market Union initiative of the Europgaammission is aimed at stimulating the

financial deepening and cross-border integratiodoshestic capital markets and would
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remove the obstacles that European businessesrgacauattracting funds on capital
markets, complementing banks as a source of fingnén addition, the CMU would ensure
greater diversification in the funding of the ecomnyand reduce the cost of raising capital,
particularly for small and medium-sized enterpriseshould enhance the flow of capital
from investors to European investment projectsyawing allocation of risk and capital
across the EU (EC, 2015). Moreover, financial ddfferation and integrated European capital
markets may improve risk sharing among househotastributing to lower volatility of
income and consumption and supporting economidlisygi\ndersonet al., 2015). This

paper does not find evidence that moving towant®ee market-oriented financial system is
beneficial to fostering stability.

This paper investigates the impact of financialedlepment and financial structure on
macroeconomic volatility. We use panel data of 86ntries between 1975 and 2014, and
distinguish between output and investment growdhyell as overall volatility and business
cyclical volatility. We consider three different asures of financial development as well as
financial system structure. It appears that tharfaial structure does not have a significant
effect on overalbutput volatility nor on its cyclical components. This indicated thaving
towards a more market-oriented financial system radyce output volatility. We find that
an increase in the stock marlsee relative to that of the banking sector may contietto
business cycle volatility of investments, whileiacrease in stock markattivity relative to
that in the banking sector has no effect onaseness cycle volatility of investments.

Financial structure is found to have no effectllab@moverall investment growth volatility.
These results suggest that moving towards are market-oriented financial system may not
be beneficial to promoting stability in investmgnowth. An increase in financial system
activity may result in reducealerall volatility of output growth, while an increase in both the
activity in — and the size of — the financial systemay suppredsusiness cycle volatility of
output growth. In addition, we observe that anease in either financial system activity or
the size of the financial system may result in bettuced overall investment growth and

business cycle volatility of investments.

7. Limitationsand futureresearch

This study examines the effect of financial stroeton macroeconomic volatility by focusing
on the degree of market-orientation in a countfiyancial system. We define financial
structure as the capital market size, includinglseind bond markets, relative to the banking
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sector size. In reality, the financial system coisgs other financial institutions and markets,
such as venture capital and derivatives marketsige funds, mutual funds, etc. These
financial-system components may have differentcésfen macroeconomic volatility. Future
research could focus on the different financiatesyscomponents. We investigate whether
financial structure affects macroeconomic volatilEuture research could focus loow
financial structure impacts macroeconomic volatil®ther structural characteristics of a
country’s financial system, such as asset cond@nttacompetition and the degree of foreign
ownership in the banking sector may also have itngaenacroeconomic volatility. Non-
linearity in the relationship between the structofréhe financial system and macroeconomic
volatility may also warrant attention. We includenbl market capitalisation as a measure of
capital market development, but data on bond mar&gitalisation has only been available
since 1990 and covers a relatively small numbeoohtries. In addition, while value-traded
serves as a measure for activity in the stock ntsyke such activity measure is readily
available for the bond markets. Further researcidcimcus on the effect that bond markets
have on macroeconomic volatility by not only coesidg the scale, but also the activity and
efficiency of these markets. Some studies arguentharoeconomic volatility may be path
dependent, where previous volatility could impagatrent volatility. In order to control for

this possibility, lagged volatility could be incled in the regressions. Finally, our estimation
takes account of potential endogeneity issuesahtiial development and financial structure
by using their first lagged value as instrumenthe®instruments, including creditors’ and
shareholders’ protections measures and legal omgay be more suitable but where not at
hand.
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STATISTICAL APPENDIX

Table A.1: List of countriesused in the dataset

Australia
Austria
Belgium
Bolivia
Brazil
Bulgaria
Canada
Chile
China
Colombia
Costa Rica
Croatia
Cyprus
Czech Republic
Cote d'lvoire
Denmark
Ecuador
Finland
France
Georgia
Germany
Ghana
Greece
Hungary
Iceland

Iran, Islamic Rep.

Ireland
Israel

Italy
Japan
Latvia
Luxembourg
Malaysia
Mexico
Morocco
Netherlands
New Zealand
Nigeria
Norway
Pakistan
Philippines
Poland
Portugal
Russian Federation
Saudi Arabia
Singapore
South Africa
Spain
Sweden
Switzerland
Trinidad and Tobago
United Kingdom
United States
Uruguay
Venezuela
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Table A.2: Variable names, description and sources
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Variable

Description Sour ce

Dependent variables

Output growtl
volatility
Outpu growth
business
cycle volatility

Investment volatility

Investment growt|
business cycle
volatility

Explanatory variables

Structur-activity
Structuresize

Structuresize
(including bonds)

Financeactivity

Financ«-size

Financesize
(including bonds)
Financial openne
Trade opennes
GDP per capiti
Terms of tradt
volatility
Exchange rat
volatility
Governmen
consumption

Inflation

Polity inde»

Ln (Standard deviation of real GL World Development Indicator

per capita growth) World Bank
Ln (Standard deviation of the busine World Development Indicator
cycle component of real GDP per World Bank

capita growth)

Ln (Standard deviation of gross fix
capital formation growth) World Bank

Ln (Standard deviation of the busine World Development Indicator:
cycle component of gross fixed capitaWorld Bank

formation growth)

World Development Indicator

Ln(stock market total value trade Financial Structure Databa:
private credit by deposit money banksWorld Bank (June 2016)

Ln (stock market capitesation / Financial Structure Databaz
private credit by deposit money banksWorld Bank (June 2016)

Ln ((stock market capitesation + FinancialStructure Databas
private bond market capitalisation) / World Bank (June 2016)
private credit by deposit money banks)

Ln (private credit by deposit mon: Financial Structure Databa:
banks and other financial institutions +World Bank (June 2016)
stock market total value traded)

Ln (private crect by deposit mone Financial Structure Databa:
banks and other financial institutions +World Bank (June 2016)
stock market capitalisation)

Ln (private credit by deposit mont Financial Structure Databa:
banks and other financial institutions +World Bank (June 2016)
stock market capitalisation + private

bond market capitalisation)

Ln (FDI inflows + FDI outflows) World Development Indicator

GDP World Bank

Ln (Imports + Export/ GDF World Development Indicator
World Bank

Ln (real GDP per capita in US$ World Development Indicator

2010 prices) World Bank

Standard deviation of changes in World Development Indicator:

barter terms of trade index World Bank

Standard deviation of changes in Own calculation

real effective exchange rate (based onVorld Development Indicators,

CPI) World Bank

Government final consumptic World Development Indicator

expenditure / GDP World Bank

Annual change (%) consumer pri World Development Indicator
World Bank

Index rangincbetweel -10 (autocratic  Polity IV

regimes) and +10 (democratic
regimes).
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Table A.3: Key descriptive statistics of the model variables
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Table A.4: Correlation matrix of the model variables
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