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from the emerging markets and fluctuations in macroeconomic aggregates. As
another external factor, we include data on current account balances as a significant
factor explaining major fragilities in these countries. Similarly to Yuan and Chen
(2015), bilateral real exchange rates are included in the empirical study, and, thus,
the dynamics of currency markets and inflation are taken into consideration,
constituting another contribution of our study. Within this framework, we aim to
show the effects of external factors on internal macroeconomic variables and we
discuss how monetary policy authorities should respond to these macroeconomic
developments by estimating impulse response functions (IRFs) and variance
decompositions (VDCs). The main hypothesis of this paper tests whether changes in
external macroeconomic variables may lead to a considerable impact on monetary
policy and vice-versa. In this study, we intend to address the issue of whether
monetary policy can be designed to lower negative consequences of external
imbalances for maintaining financial and economic stability in said countries.

The article proceeds as follows: Section 2 reviews relevant theoretical and
empirical studies. Section 3 presents empirical data and the methodological means
proposed here to investigate interactions between real exchange rates, current
account balances, bond yield spread, real economic activity and inflation. Section
4 sets out the PVAR models and empirical results. Finally, Section 5 concludes the
paper and highlights some issues for further research.

2. Literature Review

In order to examine the relationship between internal and external macroeconomic
variables, the Balassa-Samuelson effect proposed by Balassa and Samuelson (1964)
can well constitute a theoretical base for researchers and policymakers. More
specifically, productivity growth in the tradable sector can be recognised as an
internal macroeconomic development that is a critical source of fluctuations in the
economic growth rate and the real value of exchange rates. Changes in productivity
can have impact on external macroeconomic variables, namely, current account
balance, through changes in real exchange rates. Real exchange rates may be
assumed as an internal macroeconomic variable due to the role of the domestic price
level, while real exchange rates can also be regarded as an external macroeconomic
variable due to the impact of foreign prices and of the highly globalised foreign
exchange market.

Analysing disequilibrium in the balance of payments has rapidly gained
ground in international macroeconomics literature due to persistent exchange-rate
misalignmentsleading to massive trade imbalances in several emerging and advanced
countries in the 2000s. Béreau et al. (2011) analysed a set of advanced and emerging
economies, and showed that real exchange rate overvaluations negatively affected
economic growth but improved current balance, whereas real exchange rate under-
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valuation depressed current account balance by promoting real economic activity.
Sallenave (2010) studied the impact of real effective exchange rate misalignments
for the G20 countries over the period 1980-2006 using the behavioural equilibrium
exchange rates (BEER). He suggested that the rate of convergence to the estimated
equilibrium exchange rates was slower for industrialised countries and, moreover,
exchange rate misalignments had a negative effect on economic growth, which, in
turn, may lead to an improvement in current account balance. For the case of 22
industrialised countries, Gnimassoun and Mignon (2013) used panel techniques
and found that the persistence of current account imbalances arose from currency
misalignments, while disequilibria were persistent even for very low overvaluations
in the euro area, contrary to non-euro area members. Using the BEER and the
fundamental equilibrium exchange rate (FEER) approaches, Jeong et al. (2010)
had findings partially in line with earlier studies, highlighting the importance of
current account imbalances and exchange rate misalignments. By asserting that
the impact of current account imbalances and exchange rate misalignments had
dropped since the outbreak of the crisis in 2007, Jeong et al. (2010) revealed that
exchange rate misalignments were important for each individual euro area member.
In order to determine the dynamics of current account changes, price elasticity
of foreign trade should be estimated. In this respect, real exchange rates can be a
useful proxy, although the hypothesis of relative prices constancy has been widely
criticised in empirical literature. Most studies in the literature found that relative
prices are statistically insignificant, and, even when they are significant, price
elasticities are very low when compared to income elasticities (Soukiazis et al,
2014). The implication of Soukiazis et al. (2014) was supported by Blecker (2009),
who indicated that relative prices are more likely to remain constant and current
account balance is more sensitive to income than to price changes.

Just like the effects of internal macroeconomic factors on external economic
factors, changes in external macroeconomic variables can also have crucial
consequences for internal economic factors. Soukiazis et al. (2014) studied the case
of Italy’s experiencing lack of growth in the last decade and facing serious internal
imbalances, which had been driven by high deficit and public debt. The authors
implemented a scenario analysis based on their theoretical model and it was found
that Italy grew at a slower pace than its potential capacity due to supply constraints.
They also suggested that economic policies aimed at increasing external com-
petitiveness and, thus, improvements in current account balance can be effective
strategies to promote higher growth. Thirlwall’s Law proposed by Thirlwall (1979)
suggests that no country can grow faster than its balance of payments equilibrium
growth rate, unless it can continuously finance external deficits by capital inflows
(Soukiazis et al., 2012). In terms of the analysis of disequilibrium in the balance of
payments, Aizenman and Sun (2010) asserted that there were interactions between
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current account balances among countries and that these interactions were related
to differences in growth. They showed that large current account/GDP surpluses of
countries might be constrained by the limited sustainability of larger current account
deficits/GDP of countries with a slower growth rate. Lane and Pels (2012) revealed
that real economic activity, more precisely lower savings and higher construction
investment, rather than investment in productive capital, could help examine the
dynamics of current account imbalances across Europe. Freund’s (2005) study made
a major contribution to relevant literature, indicating that current account reversals
in industrial economies were accompanied by depreciation of real exchange rates, a
decline in GDP growth, investment and imports and a rise in exports. Algieri and
Bracke (2011) stated that current account balance adjustments could be driven by
relative prices (expenditure switching), suggesting that quantity- and price-driven
adjustment cases could be discerned, and, moreover, that the exchange rate regime
and the level of economic development did not have significant predictive power for
currentaccountimbalances. Additionally, Fratzscher et al. (2010) employed abayesian
structural VAR (SVAR) model considering the role of asset prices in the U.S., and
obtained outcomes similar to those by Algieri and Bracke (2011). More specifically,
Fratzscher et al. (2010) found that equity market and housing price shocks were
the major determinants of U.S. current account, while shocks to real exchange rates
were less relevant for current account changes. Fratzscher et al. (2010) suggested
that large exchange rate movements might not necessarily be a key element in the
adjustment of large current account imbalances, whereas relative global asset price
changes might impact the adjustment of current account imbalances. According to
Duarte and Schnabl’s (2015) study, which identified adjustment channels for global
imbalances, it can be asserted that, besides domestic foreign measures, foreign
economic developments may trigger current account adjustments, particularly in
countries with a high level of openness. More specifically, Debelle and Galati (2005)
found that global developments might trigger current account adjustments in
industrial countries due to their impact on unwinding domestic imbalances. The
authors implied that the bulk of ex post financial account adjustment occurred in
private sector flows, primarily on the part of foreign investors.

Changes in the monetary policy stance may be recognised as an impor-
tant factor influencing the relationship between the goods and foreign ex-
change markets and the current account balance. According to the concept of
“overshooting,” the implementation of a contractionary monetary policy causes a
large initial appreciation in both nominal and real exchange rates followed by sub-
sequent depreciations. More specifically, it is assumed that the short-run effect of
a monetary shock on the exchange rate is greater than the long-run effect of the
shock on the price of goods and services, which leads to exchange rates overshoot-
ing in the short-run. Possible changes in the monetary policy stance of the U.S,,
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in terms of raising interest rates, are also expected to result in capital flows across
countries, which, in turn, may have deleterious impact on the developing countries’
economies, in parallel to the implications of Valente (2009), Bluedorn and Bowdler
(2011), Barakchian (2015) and Yuan and Chen (2015). On the other hand, it can be
asserted that interest rate differences can be highly influenced by external factors due
to increased international capital mobility over the last decade. More specifically,
the difference in yield between the bond and a benchmark US Treasury bond of
similar maturity can be influenced by external macroeconomic variables. Banerji et
al. (2014) employed the Structural Vector Autoregression (SVAR) model for China,
Indonesia, Malaysia, and the Philippines using monthly data up to September 2009.
Banerji et al. (2014) found that variations in sovereign spreads are mainly driven
by external shocks, with term structure of US interest rates and global risk aversion
having the most important direct effect on sovereign spread.

In terms of determining the effects of economic policies on the current account
balance, credit volume, which is an internal macroeconomic variable, is critically
important as an adjustment mechanism for current account imbalances along with
monetary policy and exchange rate changes (Schnabl and Wollmershauser, 2013). In
their study, Schnabl and Wollmershauser (2013) considered alternative institutional
monetary arrangements (floating exchange rates, the European Monetary System,
and the European Monetary Union [EMU]), estimating panel regressions for 15
Western European countries. They found that the impact of fiscal policy on current
account balances was highly dependent on monetary policy stance, and more so
than the exchange rate regime. Yuan and Chen (2015) employed a PVAR model
to empirically examine the relationship between monetary policy, fiscal policy,
exchange rates and external balances and their effects on GDP growth and price
stability in BRICS countries. Due to low level of financial openness, nominal rigidity
in the exchange rate and lack of price flexibility, Yuan and Chen (2015) found the
impact of fiscal policy on current account balance to be weak. Conversely, it was
implied that a rise in interest rates might have improved current account in BRICS
countries and an extended loose monetary policy (mainly in the U.S.) would severely
exacerbate massive global imbalances. While stressing the importance of interest
rate decisions in the U.S. and emerging economies, it was implied that strengthening
the trade-weighted real effective rates worsened BRICS countries’ overall external
positions. Yuan and Chen (2015) also revealed that shocks leading to weaker bilateral
exchange rates (vis-a-vis the U.S. dollar) did not help improve these countries’ trade
balance against the U.S. Along with fiscal policy measures, the determination of the
monetary policy framework can be an independently important factor in lowering
negative impact in countries with current account deficits.

In this study, we employ similar theoretical and empirical methodology to that
of Yuan and Chen (2015) for the analysis of external and internal macroeconomic
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variablesin 12 OECD countries with PVAR modelling. However, our approach differs
from that of Yuan and Chen’s (2015) in that we take into account real exchange rate
misalignments and current account imbalances, bearing in mind that these external
imbalances have had important consequences for economies, particularly in the
last decade. Our study also differs from that of Yuan and Chen’s (2015) because we
analyse the effects of external macroeconomic factors and internal macroeconomic
variables and discuss how monetary policy should respond to changes in external
macroeconomic variables. Accordingly, what are also studied are possible effects
of changes in monetary policy stances that are reflected in interest rate spread on
external variables.

3. Research Methodology
3.1 Empirical Model

As for the empirical exercise, we address the relationship between real exchange
rates, current account balances, long-term interest rates, credit volume, real
economic activity and inflation, based on the estimation of a PVAR model for a
sample of 12 countries over the period 1999:Q1 to 2017:Q2, taking into account data
availability. We include real exchange rates (rexch, ) as a variable in the PVAR model
based on the formula rexch’ = p; — pi** — nexch*""” , where nexch/*"” is defined in
units of currency of country x (y) per unit of the currency of the U.S. (usd ) in
logarithms, while p; and p;* are the price levels of a country under investigation
and of the U.S., in logarithms, respectively. The real exchange rate series incorporat-
ed into our model specification are based on the CPI, the base year being 2010=100);
thus, the dynamics of inflation in the U.S. and the countries under investigation are
considered in conjunction with the variations in currency markets.

Real exchange rate misalignments and current account imbalances are
incorporated in the model by computing deviations from their long-run equilibrium
values. For this purpose, the Hodrick-Prescott Filter is employed to remove the
cyclical component of a time series from raw data and to derive the equilibrium real
exchange rate series. Following a similar approach, long-run equilibrium values of
current account balances are computed and current account imbalances are taken
into account by subtracting current account series from their long-run equilibrium
value. The Hodrick-Prescott filter is used with a smoothing factor of 1,600, which
is what Hodrick-Prescott recommended for quarterly data. Alternative filtering
techniques were also used to compute long-run equilibrium values for the series and
they provided outcomes supporting the robustness of the Hodrick-Prescott filter
implemented in our empirical exercise. The gap of the real exchange rate from its
equilibrium value is denoted as (drexch ), while (dcur ) refers to the gap between
the actual current account balance series ( cur ) from its long-run equilibrium value.



154  O. OZCELEBI, N. YILDIRIM, South-Eastern Europe Journal of Economics 2 (2017) 147-174

More precisely, the filtered current account series is the structural part of the current
account and contains a deterministic or stochastic trend. The gap between the actual
current account series and the filtered series reflects the cyclical component of
the current account balance series. By subtracting 10-year U.S. government bond
yields (lyie!** )from the 10-year government bond yields of each country (lyie;),
differences in 10-year government bond yields ( dlyie ) are obtained. Short-term in-
terest rates (sirt ) reflecting the monetary policy stance of the OECD countries are
proxied by call money/interbank rates. Growth rates of broad money (brog ) and
industrial production (indg ) are expressed in percentage changes over the previous
period. This is why we include inflation (infl ), referring to the change in CPIs over
the previous period of the current year. To include the consequences of the financial
crisis 2007-2009 for the relations between variables, we investigate dummy vari-
ables taking the value of 1 for the period from 2007:Q1 to 2009:Q4. The ordering
of variables in PVAR models are; indg , infl, brog, sirt, dlyie, drexch, dcur,
respectively.

3.2 Identification of the PVAR Model

VAR models can be estimated in conjunction with fixed effects or independently of
fixed effects after some transformation with OLS.

Y, =Y, A+Y, ,4,+Y, A, +Y, 4, +X B+u, +e, (1)
In equation (1), p refers to the lag length of the PVAR model, while ¥, denotes
an (Ixk)vector of dependent variables, and X, refers to an (l><l) vector of
exogenous covariates. Dependent variable- spec1ﬁc fixed effects and idiosyncratic
errors are represented by (Ixk)vectors u;, and e, respectively. Finally, the
(kx k) matrices 4, 4,,..,4, ,4, and the (l xk) matrlx B are parameters of the
model (Abrigo and Love, 2015: 2) Lags of all endogenous variables of all units are
included in the model for cross-section i, while e, is accepted as correlated across
i, and the intercept, the slope, and the variance of shocks e, ; , may be cross-section
specific (Canova and Ciccarelli, 2004: 8).

The model specified in (1) can be estimated using various methods based on
the generalised method of moments (GMM); however, these estimations may be
inconsistent, particularly in fixed N and T settings. To improve the efficiency of
the PVAR with the GMM method, a longer set of lags can be used as instruments
and, thus, equation-by-equation, GMM estimation may lead to consistent estimates
of the PVAR model. If a number of L >kp+1 instruments are included in vector
Z, ,, the transformation of the model in (1) can be specified as follows:

Y, =Y A+e, (2)
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In equation (2), the asterisk denotes the transformations of relevant variables.
Thus, we have: 1, = (35,32 oy 1a0d Y, =8, Y ¥, Y X ]
v e, =le,.e,...e, e, ]and 4 =[4,4,,..,A,,, A4 ,B](Abrigo and Love, 2015:
2-3). PVAR adopts an infinite order vector moving average (VMA) representation
to compute impulse response functions and forecast error variance decompositions
when the stability condition holds. Thus, the simple impulse response function @,

can be expressed by rewriting the model as an infinite VMA as follows:

1
=3, 4 ()
j=1
where [, =@, and a shock to one variable is accompanied by shocks to other
variables, since innovations e, in model (1) are correlated contemporaneously.
In view of this, a matrix P can be used to orthogonalise innovations as ei,th
and to transform the VMA parameters into the orthogonalised impulse responses
P®, (Abrigo and Love, 2015: 6). In addition, Cholesky decomposition determines
the structure of the PVAR model and its impulse response estimates. In VAR-
type models, VDC is also a crucial tool showing the proportion of movements in
dependent variables due to their own shocks, as opposed to shocks to the other
variables.

Within PVAR modelling, we examine the effects of real exchange rates and
current account balances on monetary policy implementation and economic
activity in parallel with the analysis of the monetary policy transmission mechanism
in Yuan and Chen (2015). Our paper also contributes to the literature by considering
the differences between interest rate policies of monetary authorities reflected in
long-term government bond yields. As reflected in the ordering of variables in
PVAR models, critical importance is given to the real exchange rates in the models,
since real exchange rate misalignments may have considerable impact on current
account balance via changes in international competiveness. Within our Cholesky
decomposition, we assume that changes in international competiveness, referring to
the change in real exchange rates, affect current account balances, which, in turn,
affects the capital account and monetary policy stances. Accordingly, it is assumed
that monetary policy influences broad money, real economic activity and inflation.

4. Results and Discussion
4.1 Panel Unit Root Analysis

For our empirical analysis, all series required are obtained from the database of the
Federal Reserve Bank of St. Louis and databases of relevant central banks. In this
regard, we use plausible techniques to generate the series included in our empirical
model. The appropriate type of panel data model is determined by employing panel
unit root tests based on different assumptions.
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Tablel. Panel Unit Root Test Results

Levin, Lin and Chu Im, Pesaran and Shin Fisher-ADF Pesaran

Critical

Statistic Prob. Statistic Prob. Statistic Prob. Statistic ~ values at
5%
indg -13.5107 0.0000 -15.1379 0.0000  439.9242 0.0000 -6.184 -2.09
inﬂ -13.6783 0.0000 -15.8595 0.0000 524.4702 0.0000 -5.806 -2.09
brog -5.9470 0.0000 -8.6143 0.0000 179.7746 0.0000 -4.761 -2.09
sirt -16.3701 0.0000 -17.2000 0.0000 575.1656 0.0000 -6.190 -2.09
dlyie -1.9046 0.0284 -3.1536 0.0008 62.6254 0.0000 -3.041 -2.09
drexch -18.1858 0.0000 -14.1437 0.0000  379.1853 0.0000 -6.350 -2.09
deur -1.4481 0.0738 -3.7327 0.0001 66.2064 0.0000 -2.971 -2.09

Source: Authors’ Computation.

We use the Levin-Lin-Chu (LLC) panel unit root tests (Levin et al., 2002), assuming
that persistence parameters are common across cross-sections, whereas we apply the
panel unit root tests of Im et al. (2003) and Fisher- ADEF, based on the assumption that
persistence parameters vary across cross-sections. We also take into consideration
cross-sections by using Pesaran’s (2007) panel unit root test. In Table 1, panel unit
root tests indicate that the variables can be accepted as stationary. In this case, it
is not possible to explore potential cointegration relationships among variables.
Accordingly, variables are included into our empirical model in levels and we apply
PVAR modelling due to theoretically accepted interactions among the variables in
the study.

4.2 Empirical Analysis

PVAR models can be used for macroeconomic policy research because they are
suitable for the analysis of macroeconomic variables without the need of imposing
constant prior on the relationship between variables. In this study, we employ the
Stata code written by Abrigo and Love (2015) to estimate our PVAR model and its
IRFs and VDCs. We identify the PVAR model similarly to Abrigo and Love (2015)
and Canova and Ciccarelli (2004); however, Nickell (1981) states that fixed effects
estimators in autoregressive panel data models may be inconsistent. More precisely,
Nickell (1981) suggested that fixed effects could be correlated with regressors due
to lags in the dependent variable. Following Gnimassoun and Mignon (2013) and
Abrigo and Love (2015), we apply the Helmert procedure to remove fixed effects,
which allows us to use lagged regressors as instruments and estimate coeflicients
using the GMM procedure. The PVAR analysis is performed by choosing the
optimal lag order in the PVAR specification and the moment condition. We employ
the moment and model selection criteria (MMSC) proposed by Andrews and Lu
(2001), whereupon VDC and impulse response analysis are conducted based on a
PVAR (1) model.



O. OZCELEBI, N. YILDIRIM, South-Eastern Europe Journal of Economics 2 (2017) 147-174 157

4.2.1 Results of Impulse Response Analysis

Changes in real exchange rates may influence the monetary policy stance, which,
in turn, leads to spreads in bond yields between the government bonds of the
countries we investigate and those of the U.S. The IRFs reveal that appreciation in
the real exchange rates of these countries may increase the spread of bond yields
in the short-run; this finding is compatible with that of Fratzscher et al. (2010),
but inconsistent with uncovered interest rate parity (UIRP) condition. Since net
domestic assets are related to net foreign assets, we can assert that appreciation of
the currencies of the countries under investigation may cause an outflow of funds
from the bond market, which, in turn, negatively affects monetary aggregates and
leads to financial and economic instability in the long run.

Figurel. Responses of dlyie and sirt to a drexch Shock

drexch : dlyie drexch : sirt

0 5 10 15 20 0 5 10 15 20
step step
N 05% Cl Orthogonalized IRF . 95% Ci
impulse : response impuise : response

Orthogonalized IRF

Source: Authors’ Computation.

Our findings in regard to all the countries we have studied can also be interpreted
as demonstrating that appreciation of their currencies against the U.S. dollar makes
production factors and investment more expensive in terms of the U.S. dollar.
Accordingly, this phenomenon may lower foreign direct investment and the flow of
funds from the countries under investigation, leading to an increase in interest rates
in these countries over long horizons. In order to avoid capital outflow, monetary
policy authorities may use their tools, particularly by raising policy interest rates.
On the other hand, as a result of the appreciation of home currencies of the 12
OECD countries against the US dollar, no statistically significant impact on call
money/interbank rates has been detected. Thus, it is implied that the dynamics of
the interbank money market cannot be influenced by real exchange rate fluctuations
or monetary policy decisions in the OECD countries investigated.
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Figure 2. Responses of brog and indg to a drexch Shock

drexch : brog drexch :indg
4

0 5 10 15 20 0 5 10 15 20
step step
| o o5 1 Orthogonalized IRF I es% I
impulse : response impuise : response

Orthogonalized IRF

Source: Authors’ Computation.

In terms of effects on monetary aggregates, IRFs reveal that real exchange rate
appreciation in these countries does not lead to changes in growth rates of real
broad money, indicating that channels through which real exchange rates affect
broad money may not have a significant impact on other monetary aggregates and
aggregate demand. Positive shocks in real exchange rates, namely, the appreciation
of currencies of the countries under investigation against the U.S. dollar, influence
economic activity in said countries. Contrary to Yuan and Chen (2015), we find
that appreciation of real exchange rates may negatively affect industrial production
growth, while inflation may increase in the short run. However, responses of
industrial production growth and inflation to a positive shock in real exchange rate
differences are not statistically significant.

Figure 3. Responses of infl and dcur to a drexch Shock

drexch : infl drexch : deur

0 5 10 15 20 0 5 10 15 20
step step
I 95% CI Orthogonalized IRF ‘ ‘- 95% CI
impuise : response impulse : response

Orthogonalized IRF

Source: Authors’ Computation.

According to Kilian and Vigfusson (2011), the actual difference between these two
responses seems small and, thus, it is not easy to make a case for using the asymmetric
model on economic grounds, even though differences between positive and
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negative shocks may exist in VAR-type models. Accordingly, it can be inferred that
the appreciation/depreciation of the currencies of the countries under investigation
does not lead to a considerable amount of changes in foreign trade, which, in
turn, leads to deterioration/expansion in real economic activity due to potential
decrease/increase in domestic production. More specifically, IRFs imply low price
elasticity of foreign trade in all countries studied. Figure 3 shows that real exchange
rate appreciation in the countries under investigation leads to increased current
account deficits in the short-run. However, according to the IRFs, the impact of real
exchange rate appreciation on current account balance is not statistically significant
after the ensuing 10" quarter, revealing the opposite effects of real exchange rates
on imports of final goods and imports of intermediate and capital goods for the
countries we examined. It can be implied that current account balance adjustments
may have expenditure switching features. More specifically, there may be real shocks
(productivity shocks, labour supply shocks, government spending shocks, etc.) that
are specific to one country. In this respect, nominal exchange rate changes may also
allow for adjustment of relative international prices in the OECD countries under
investigation.

Figure 4. Responses of brog and indg to a dcur Shock

deur : brog deur indg

0 5 10 15 20 4 5 10 15 20
step step
I o5% CI Orthogonalized IRF [ — 5% 1
impulse : response impulse : response

Orthogonalized IRF

Source: Authors’ Computation.

Changes in current account deficit reflect the need for foreign resources that have to
be borrowed to fund investments. Current account deficit is also a major factor in
terms of influencing risk perception, and, thus, may cause global imbalances. Our
impulse response analysis shows that improvements in current account balance lead
to a decrease in real broad money growth in all 12 countries. More precisely, we may
infer that improvements in current account balance may eventually lead to a fall in
capital account and, thus, growth rates of broad money decrease, as net domestic
assets are related to net foreign assets. As a result of improvements in current account
balance in the countries under investigation, we detect that industrial production
growth rate falls in the ensuing periods, while no statistically significant impact on
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inflation has been found. Accordingly, our impulse response exercise highlights that
imports of relatively high efficiency intermediate and capital goods are critically
important to sustain economic growth in the countries under investigation. The
IRFs also highlight the importance of the size of balance sheets of central banks and
quantitative easing policy of central banks for sustaining economic growth without
causing inflation in all 12 countries.

Figure 5. Responses of infl and drexchto a dcur Shock

deur :infl deur : drexch

0 5 10 15 20 0 5 10 15 20
step step
. es% el Orthogonalized IRF I 9s5% cl
impulse : response impulse : response

Orthogonalized IRF

Source: Authors’ Computation.

On the other hand, we find that improvements in current account balance do
not lead to statistically significant changes in the values of the currencies of these
countries against the U.S. dollar, which is contrary to what Yuan and Chen (2015)
support. We can interpret that improvements in current account balance of these
countries lower risk perception, and, thus, lead to a fall in interest rates. However,
improvements in current account balance can also be recognised as a factor leading
to a fall in the flow of funds in domestic markets, which, in turn, increases long-
term interest rates in the countries under investigation with respect to the US. We
have detected that improvements in current account balance in all 12 countries
increase the spread between the government bonds of said countries and the U.S. in
ensuing periods. The flow of funds from the 12 OECD countries may also impact
the interbank market by negatively influencing short-term financing conditions.
Our impulse response exercise is in line with this implication, because short-term
interest rates are increased as a result of improvements in current account balance.
Therefore, we can infer that the volume of capital and financial account needed to
balance the current account may have considerable impact on interest rate policy
and the conditions of the money market in the countries we have investigated.
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Figure 6. Responses of dlyieand sirt to a dcur Shock

dour: diie deur: sitt

0 5 10 15 20 0 5 10 15 20
step step
[ 5% cl Orthogonalized IRF . 9s%Cl
impuise : response impulse : response.

Orthogonalized IRF

Source: Authors’ Computation.

According to our impulse response analysis, an increase in bond yield difference
leads to fluctuations in the value of the currencies of the countries under investigation
against the U.S. dollar, a finding that is partially in line with Yuan and Chen’s one
(2015). The response of the real exchange rate gap is not statistically significant
after the ensuing 5" quarter; therefore, we cannot argue that implementation of a
contractionary monetary policy in all 12 countries does not lead to inflow of funds
into their money markets affecting deviations in real exchange rates in the long-term.

Figure 7. Response of drexchto a dlyie Shock and a sirt Shock

dyie  drexch sirt: drexch

0 5 10 15 20 [ 5 10 15 20
step step
. 9s% cl Orthogonalized IRF . 95% Cl
impuse : response impulse : response

Orthogonalized IRF

Source: Authors’ Computation.

On the other hand, the impulse response exercise indicates that the real exchange
rate of the 12 OECD countries may be depreciated up to the ensuing 5th quarter, as
aresult of a positive shock in the interbank interest rates of these countries contrary
to the concept of “overshooting?” In this respect, it may be interpreted that increases
in short-term interest rates negatively affect expectations related to the economic
conditions of the OECD countries we have investigated. Thus, possible capital outflow
from these countries supports the existence of the UIP condition in the short-term.
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It may be asserted that the short-term interest rate is an effective tool to stabilise
real exchange rate fluctuations and eliminate real exchange rate misalignments in
the short-term. It may also be interpreted that investors recognise changes in short-
term interest rates and a signal of the change in the monetary policy stance of their
central banks and, thus, they make their decisions accordingly. Herein, our impulse
response exercise implies that long-term bonds are under the influence of the supply
and demand dynamics of the bond market and the relationship of the bond market
with other financial markets rather than changes in monetary policy stance.

Figure 8. Response of infl to a dlyie Shock and a sirt Shock
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Source: Authors’ Computation.

The impulse response analysis also shows that an increase in the bond yield difference
and interbank interest rate do not lead to a significant increase in inflation, which
is inconsistent with the real interest rate parity (RIRP) condition. Our impulse
response exercise shows that contractionary monetary policy implementation in
the OECD countries under investigation may lead to increased inflation. We may
interpret that inflation dynamics in the 12 OECD countries is much more under the
influence of changes in aggregate supply than changes in aggregate demand. More
precisely, increasing short-term interest rates is a factor negatively affecting the level
of investments. It may also be inferred that high interest rates are a significant cost
factor because of the high indebtedness of firms in said countries. Thus, the impulse
response exercise implies that short-term interest rates may be an effective tool to
control inflation in the OECD countries we have investigated.
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Figure 9. Response of brog to a dlyie Shock and a sirt Shock
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Although we have found that an increase in bond yield difference may lead to a fall
in broad money due to capital outflows, the impulse response exercise indicates that
changes in short-term interest rates do not have any statistically significant impact
on broad money growth. It may be asserted that short-term interest rates cannot be
recognised as a major factor influencing money demand. Conversely, IRFs indicate
that fluctuations in bond markets have crucial effects on money demand, in line
with the liquidity preference theory.

Figure 10. Response of indg to a dlyie Shock and a sirt Shock

dlyie : indg sirt - indg

0 5 10 15 20 o 5 10 15 20
step step
[ o5 ci Orthogonalized IRF S 95% CI

impulse : response impulse : response

Orthogonalized IRF

Source: Authors’ Computation.

Figure 10 indicates that industrial production is not significantly affected by positive
shocks in bond yield difference. IRFs show that changes in call money/interbank
rates may influence industrial production and, therefore, short-term interest rates
may be used as a policy tool to promote economic growth. More specifically,
increasing short-term interest rates may lead to deterioration of real economic
activity in line with theoretical expectations. Our assertion is also supported by the
finding that changes in short-term interest rates positively affect current account
balance due to decrease in domestic production and demand for imports. On the
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other hand, bond yield differences may cause an increase in current account deficit
according to the IRFs. This finding may be interpreted as meaning lower increases
in bond yield difference lead to an increase in capital inflows to the bond market,
which, in turn, facilitates the financing of current account deficits. Therefore, we
can imply that changes in monetary policy stances may have a significant impact
on total factor productivity or consumer preference shocks, which may influence
expenditure decisions, and, thus, current account balance.

Figure 11. Response of dcur to a dlyie Shock and a sirt Shock
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Source: Authors’ Computation.

IRFs particularly stress the fact that interest assets with different maturities may
have opposite impacts on macroeconomic variables. Thus, it is critically important
to determine the effects of short-term interest rates on long-term interest rates,
because monetary policy authorities aim to control long-term interest rates with
their policy interest rate. As shown in Figure 12, increases in call money/interbank
rate do not have any statistically significant impact on the 10-year government bond
yield spread. It can be asserted that central banks of the OECD countries we have
investigated cannot control long-term interest rates. It may also be interpreted that
negative consequences of the rise in long-term interest rates cannot be eliminated
by policy interest rate. On the other hand, bond yield difference does not have any
impact on the interbank money market and monetary policy stance in said OECD
countries. IRFs show that there is no relationship between short- and long-term
interest rates; consequently, we propose that the monetary policy authorities of the
12 OECD countries should develop new tools and policies to control long-term
interest rates.
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Figure 12. Response of dlyie to a sirt Shock and Vice-Versa
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4.2.2 Results of Variance Decomposition Analysis

VDCs based on our PVAR model are employed to determine the degree of
significance of each variable included in the model. For this reason, sources of
variation in real exchange rates may be useful in determining the consistency of
purchasing power parity (PPP) in the countries under investigation. By performing
VDC analysis, we can also draw implications about real exchange rate misalignments
in the ensuing periods. According to our variance error decomposition analysis,
deviations in real exchange rates may explain approximately 25% of the variation in
themselves up to the 20th quarter. Although it is indicated that real exchange rates
may have a considerable role when examining variations per se over the 20-quarter
period, the total contribution of other variables is relatively higher, not supporting
the consistency of PPP.

Table 2. VDCs of drexch
Shocks

Forecast . . . .

Horizon indg infl brog sirt dlyie drexch deur
1 0 0 0 0 1 0 0
4 0.002439 3.37E-05 0.083881 0.001292 0.697336 0.184354 0.030664
8 0.004805 0.000296 0.077871 0.002286 0.52711 0.267327 0.120305
12 0.006143 0.000632 0.063153 0.002665 0.423709 0.262585 0.241113
16 0.006728 0.000796 0.049262 0.002681 0.340504 0.229236 0.370793
20 0.006782 0.000748 0.037523 0.002495 0.270753 0.189806 0.491893

Source: Authors’ Computation.

Table 2 shows that changes in current account balance are the major source of
fluctuations in real exchange rates, revealing the importance of changes in current
account balance for real exchange rates. Accordingly, it may be inferred that current
account balance may impact the dynamics of currency markets due to changing
the need for funds to balance current account. In addition, the money markets of
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all of the countries in the study and the U.S. may affect the value of real exchange
rates and the foreign competiveness of the countries under investigation. Similarly,
we have found that the spread between bonds yields accounts for nearly 30% of the
variation in real exchange rates up to the 20" quarter. Therefore, it may be argued
that variations in real exchange rates and real exchange rate misalignments may
stem from external and internal economic factors. More precisely, it may be inferred
that the dynamics of bond markets in the OECD countries and the Federal Reserve’s
possible monetary policy change in terms of raising interest rates can become crucial
factors.

Table 3. VDCs of dcur

Shocks
l;grei;snt indg infl brog sirt dlyie drexch deur
1 0 0 0 0 0 0.990672 0.009328
4 0.046537 0.00011 0.003336 0.000397 0.002551 0.936076 0.010993
8 0.244851 0.001872 0.004131 0.056228 0.003156 0.671289 0.018473
12 0.381341 0.005691 0.029729 0.138736 0.002956 0.391608 0.049939
16 0.432356 0.013172 0.071038 0.128606 0.002655 0.208789 0.143384
20 0.486443 0.023188 0.082544 0.094582 0.002389 0.140236 0.170618

Source: Authors’ Computation.

Table 3 shows that shocks to the industrial production growth rate play the greatest
role in explaining variations in current account balance up to the ensuing 20"
quarter. Along with supply shocks, this result suggests that the dynamics of domestic
economic agents’ expenditures is a critical source of changes in current account
balance for ensuing periods, as also referred by Aizenman and Sun (2010) and Lane
and Pels (2012). Thus, the role of investment-specific and technology shocks may
be regarded as important issues when analysing current account balance in all the
countries we have examined. Based on our variance decomposition analysis, we
can assert that currency markets may have an important role along with industrial
production growth in the analysis of changes in current account balance, in line
with Freund (2005) and De Haan et al. (2008). The VDCs indicate that deviations
in real exchange rates can account for approximately 15% of the variation in current
account balance up to the ensuing 20" quarter. This finding also implies that foreign
price changes may be crucial for domestic variables and, more specifically, for current
account balance in the countries we have investigated. According to the VDCs, it
may be revealed that changes in real exchange rates can be expenditure switching.
Our assertion is also supported by our finding that domestic inflation can explain
nearly 8% of the variation in current account balance up to the ensuing 20* quarter.
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The VDCs suggest that monetary policy decisions, and, therefore, the flow of funds
across money markets have a considerable impact on current account balance, since
call money/interbank rate and the spread of government bonds between countries
under investigation and the U.S. account for approximately 10% of the variation in
current account balance (deviation of the original series from its equilibrium value)
over 20 quarters. Accordingly, we find support that supply, demand and nominal
shocks arising from external and internal economic developments are important
for the variations of current account balance in all of the countries investigated. We
infer that the effects of monetary policy shocks on current account balance can be
studied within the DSGE modelling framework, along with other shocks, to analyse
current account imbalances. Furthermore, the VDCs indicate that current account
balance can explain nearly 15% of the variation per se up to the ensuing 20" quarter,
revealing its significance for the conclusion of foreign trade agreements, existing
trade connections, and markets for foreign trade flows.

Table 4. VDCs of sirt

Shocks
Forecast Horizon indg infl brog sirt dlyie drexch deur
1 0 0 0 0.888307 0 0.05718 0.054513
4 0.000161 0.000251 7.44E-05 0.663867 0.022148 0.067111 0.246388
8 0.000386 0.000842 0.000245 0.398644 0.065349 0.067119 0.467415
12 0.000555 0.001079 0.000278 0.252624 0.075129 0.060282 0.610053
16 0.000754 0.001115 0.00025 0.167552 0.07208 0.05377 0.704479
20 0.001016 0.001067 0.000207 0.114464 0.066218 0.048465 0.768563

Source: Authors’ Computation.

As shown in Table 4, call money/interbank rate plays the greatest role in explaining
variations per se in ensuing periods. This finding exposes that the dynamics of
the interbank money market is critically important in explaining variations in
short-term interest rates. In this respect, it may be inferred that factors affecting
short-term borrowing requirements of banks and the liquidity of the interbank
money market should be analysed in detail. According to the VDCs, we can also
interpret that the bond market may have a considerable impact on the interbank
money market up to the ensuing 20" quarter. It can, therefore, be proposed that
monetary policy authorities in the OECD countries we have investigated should also
determine possible impact of long-term interest rates on short-term interest rates,
when attempting to achieve their targets. Herein, external imbalance can become
a crucial factor for variations in short-term interest rates, because VDCs indicate
that current account balance may account for nearly 10% of the variation of the call
money/interbank rate up to the ensuing 20" quarter.
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Table 5. VDCs of dlyie

Shocks

Forecast Horizon indg infl brog sirt dlyie drexch dcur
1 0.998671 3.75E-07 0.000233 0 0 0 0.001096
4 0.817059 0.0787558 0.014422  0.0012808 0.0268479 0.0302345 0.0314
8 0.561064 0.0602731 0.023583  0.0079883 0.0771834 0.0912144  0.178694
12 0.372323 0.087302 0.024242  0.020294 0.1488685  0.1086679  0.238303
16
20

0.270034 0.1019371 0.024242  0.0343977 02875056  0.0913705  0.190513
0.233593 0.0680835 0.018634  0.0410566  0.4493363  0.0681651  0.121131

Source: Authors’ Computation.

Table 5 shows that changes in industrial production growth rate make a major
contribution to variations in bond yield spreads between the countries under
investigation and the U.S., explaining nearly 25% of the variation. Thus, we may infer
that determining the effects of factors influencing aggregate demand is important,
since this is also the case with technology shocks, in terms of analysing fluctuations in
interest rates. Along with the level of real economic activity, our VDCs indicate that
currency markets may affect the spread between bond yields, since we find that real
exchange rates (deviation of the original series from its equilibrium value) account
for nearly 5% of variation in bond yields up to the ensuing 20" quarter. Accordingly,
we can also assert that changes in the level of foreign competiveness may cause
considerable changes in the economic situation, which monetary policy authorities
should consider in all countries analysed. We have also found that current account
balance is another crucial variable in terms of analysing variations in bond yield
spread, since the volume of current account balance can be a determinant of the
level of capital needed and of financial account. On the other hand, we may argue
that foreign and domestic prices may indirectly lead to changes in the dynamics of
the bond market in all 12 countries, according to the VDCs. Table 5 indicates that
variations in government bond yield spread are mainly driven by their own shocks
up to the ensuing 20th quarter in said countries. However, VDCs imply that short-
term interest rates cannot be an efficient tool for controlling long-term interest rates,
because variations in bond yield spread account for nearly %4 of variation in call
money/interbank rate up to the ensuing 20" quarter. We can, therefore, infer that
the previous dynamics leading to the flow of funds between the countries under
investigation and the U.S. may well influence the dynamics of the flow of funds in
future periods.
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Table 6. VDCs of brog

Shocks

Forecast Horizon indg infl brog sirt dlyie drexch deur
1 0.00E+00 7.38E-01 5.70E-06 0 8.65E-07 0.00151 0.260483
4 7.90E-03 1.70E-01 5.73E-05 3.62E-02 2.47E-01 0.112838 0.426005

8 1.20E-02 4.22E-02 0.000298 1.21E-02 5.20E-01 0.228302 0.1851
12 1.12E-02 2.39E-02 0.001289 1.25E-02 5.82E-01 0.283303 0.085808
16 1.04E-02 2.39E-02 0.002406 3.37E-02 5.38E-01 0.296253 0.095341
20 1.17E-02 3.13E-02 0.003309 4 80E-02 4.99E-01 0.290619 0.116072

Source: Authors’ Computation.

Broad money can be regarded as a crucial variable reflecting changes in economic
situations. More precisely, the total volume of money supply in an economy highly
interacts with various macroeconomic variables. The total volume of credit is also
influenced by changes in the balance of payments, since net domestic assets are
related to net foreign assets when the liberalisation and financial integration process
is considered. In this respect, our VDCs show that current account balance and
bond yield spread explain approximately 60% of variation in real broad money
growth, verifying the significance of net foreign assets for monetary aggregates in
the countries analysed. We can, therefore, assert that the foreign competiveness
level and monetary policy stance of the countries investigated and the U.S. are
factors influencing variations in credit volume. On the other hand, there can also
be interactions among currency markets and money markets in the countries under
investigation, since we find that deviations in real exchange rates account for nearly
30% of variation in broad money. Accordingly, we suggest that the central banks of
all 12 countries should incorporate the role of financial markets in their monetary
policy formulation and money demand equations. The VDCs also imply that foreign
price dynamics may be transmitted to domestic prices in these countries through
changes in credit volume and aggregate demand in future periods. We, therefore,
suggest that this mechanism should be taken into consideration when determining
monetary policy.

Table 7. VDCs of indg

Shocks
Forecast Horizon indg infl brog sirt dlyie drexch deur
1 6.83E-01 0.002615 2.25E-03 2.71E-03 0 0.257703 0.051722
4 5.75E-01 2.00E-03 3.69E-03 1.36E-01 6.11E-03 0.060743 0.216457
8 4.82E-01 0.005757 6.88E-03 1.11E-01 5.75E-02 0.113099 0.223764
12 4.58E-01 0.008082 1.49E-02 6.34E-02 9.62E-02 0.213301 0.146117
16 5.01E-01 0.00946 2.52E-02 7.96E-02 9.15E-02 0.200706 0.092534
20 5.93E-01 0.010305 3.37E-02 5.66E-02 7.44E-02 0.144218 0.087777

Source: Authors’ Computation.
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From Table 7 it becomes apparent that the industrial production growth rate is
influenced by its own past dynamics, since it accounts for nearly 60% of the variation
per se up to the ensuing 20" quarter. If follows that we can assert that supply shocks,
namely, technology shocks, are critically important when analysing fluctuations in
business cycles in all countries in the study. On the other hand, we can also suggest
that dynamics of the balance of payments play a considerable role in variations of
real economic activity due to the role of current account balance and bond yield
spread in explaining variations in industrial production growth rate. In this respect,
determining domestic and foreign monetary policy implementation is an important
issue regarding real business cycles for all countries investigated, as is the role of
foreign trade agreements. The VDCs also indicate that domestic and foreign price
and currency market dynamics can impact industrial production growth rate in all
countries in the study. More precisely, we find that deviations in real exchange rates
account for nearly 15% of variation in industrial production growth. Monetary policy
decisions and the dynamics of bond markets may also prove important factors when
explaining variations in industrial production growth, reflecting the role of money
markets in real economic activity in the OECD countries under investigation. We
can, therefore, assert that the general equilibrium modelling frameworks employed
by the central banks of these countries should consider economic and financial
factors as a major source of business cycle fluctuations, as also argued by Mishkin
(2011) and Chauvet et al. (2015), although other variables in our empirical model
are not major determinants of economic growth.

Table 8. VDCs of infl

Shocks
Forecast Horizon indg infl brog sirt dlyie drexch deur

1 0.019559  0.008833 1.70E-04 2.61E-03 1.12E-03 5.40E-01 0.427708
4 0.005405  0.190071 9.50E-03 4.52E-02 1.89E-03 4.02E-01 0.345934
8 0.004346  0.28234 6.46E-03 2.12E-01 1.53E-03 2.63E-01 0.230324
12 0.004683  0.287746 5.32E-03 2.27E-01 2.66E-03 2.39E-01 0.233591
16
20

0.004815  0.268857 491E-03 2.27E-01 5.93E-03 2.34E-01 0.254488
0.004696  0.260833 6.76E-03 2.41E-01 9.89E-03 2.27E-01 0.249821

Source: Authors’ Computation.

Our VDC analysis also supports this assertion by indicating that inflation explains
nearly 25% of the variation per se. Nevertheless, we can infer the importance of
inflation expectations and pricing behaviours of economic agents in the countries
under investigation. In terms of shaping inflation expectations, and, therefore,
influencing inflation in future periods, real value of the currencies of all 12
countries may be regarded as a crucial factor, since we have found that deviations
in real exchange rates account for approximately 20% of variation in inflation in the
ensuing 20" quarter. We can, therefore, suggest that currency markets may have
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a considerable impact on inflation in the countries under study. The VDCs also
reveal that current account balance and call money/interbank rate can influence
the supply and demand dynamics in said countries through changes in net foreign
assets of their central banks. Therefore, the central banks of these countries should
incorporate the financial sector and financial frictions in their general equilibrium
frameworks.

5. Conclusions

In a framework of PVAR modelling with quarterly data, we have estimated VDCs
and IRFs to determine interactions between variables. Our VDCs show that real
exchange rates can be accepted as crucial sources of fluctuation in external and
internal economic factors. Variations in real exchange rates may be expenditure
switching and may lead to current account imbalances via changes to the level of
foreign competiveness of Australia, Brazil, Canada, the Czech Republic, Iceland,
Israel, Korea, New Zealand, Norway, South Africa, Sweden, and the United
Kingdom. The VDCs also show that the real value of the currencies of the countries
under investigation may affect domestic consumption and investment decisions of
economic agents in these countries. It follows that it can also be asserted that real
exchange rates may impact supply and demand dynamics in the goods market and
lead to inflation in all 12 countries. The IRFs show that appreciation in real exchange
rates leads to increased current account deficits, implying that the capital account
size in these countries could eventually be influenced by deviations in real exchange
rates.

The IRFs also reveal that appreciation in real exchange rates may increase
bond yield spreads between the countries we study and the U.S, possibly due to
an increased need for foreign funds to finance current account deficits in said
countries. We can, therefore, infer that the real value of the currencies of Australia,
Brazil, Canada, the Czech Republic, Iceland, Israel, Korea, New Zealand, Norway,
South Africa, Sweden, and the United Kingdom against the U.S. dollar may have
considerable impact on bond markets of these countries and the U.S., in contrast
to the IFE and UIRP. However, IRFs showed that changes in real exchange rates
do not have any statistically significant impact on call money/interbank rate. This
finding indicates that the role of real exchange rates cannot be incorporated into
monetary policy decisions in said OECD countries when implementing an inflation
targeting regime. This implication is also supported by the finding of the IRFs that
deviations in real exchange rates do not lead to statistically significant impact on
industrial production growth and inflation. More specifically, these findings reveal
that appreciation/depreciation of real exchange rates in said countries may lead
to considerable changes in foreign trade, which, in turn, may negatively influence
domestic producers and aggregate supply in all 12 countries. It can, therefore, be
asserted that the price elasticity of foreign trade in these countries is relatively higher.
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On the other hand, it can be assumed that current account balance is influenced
by changes in real income and vice versa. The VCDs imply that positive shocks to
current account balance may have considerable impact on the economic situation.
The IRFs indicate that improvements in current account balance can lead to a
negative economic outlook by negatively influencing industrial production growth.
In this respect, we can interpret that the positive effect of decrease in final imported
goods on real economic activity will be relatively lower than the negative effect of
decrease in imports of relatively high efficiency intermediate and capital goods,
affecting total factor productivity and industrial production growth. The IRFs also
suggest that improvements in current account balance may lead to possible increase
in net foreign reserves; however, this factor does not lead to appreciation of home
currency, which, in turn, may negatively affect current account balance in the long
term. Although net domestic assets are related to net foreign assets, IRFs imply that
improvements in current account balance can lead to a fall in capital account, and
thus, growth rate of broad money. Accordingly, IRFs also reveal that improvements
in current account balance can also be recognised as a factor causing a fall in the
flow of funds in domestic markets, which, in turn, increases short-term interest rates
and long-term interest rates in the 12 countries in our study with respect to the U.S.

According to our empirical study, bond yield spreads can be accepted as another
crucial variable that influences net foreign and net domestic assets. VDCs indicate
that bond yield spread can lead to variations in real exchange rates, current account
balances, broad money, industrial production growth, and inflation. Thus, we can
infer that monetary and fiscal policy changes in these countries and in the U.S.
may affect the flow of funds across said countries. However, the IFRs imply that
contractionary economic policy in Australia, Brazil, Canada, the Czech Republic,
Iceland, Israel, Korea, New Zealand, Norway, South Africa, Sweden, and the United
Kingdom does not promote the flow of funds into their money markets, which, in
turn, decreases broad money. According to the IRFs, it can be asserted that increases
in short-term interest rates may negatively affect expectations in the OECD countries,
which, in turn, cause capital outflows, depreciation of home currencies against the
US dollar and a fall in imports, contrary to the concept of overshooting. This finding
reveals that short-term interest rates can be used as an efficient monetary policy
tool to eliminate real exchange misalignments in the short-term. On the other
hand, bond yield spread has the opposite impact on real exchange rates, according
to the IRFs. More precisely, increases in bond yield spread may lead to apprecia-
tion of home currencies in the OECD countries studied, due to the flow of funds.
This assertion is supported by the finding of IRFs indicating that bond yield differ-
ences may result in a rise in current account deficit. Bond vyield differences may
cause increase in capital inflows to the bond market, which, in turn, facilitates the
financing of current account deficits. IRFs show that increases in call money/inter-
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bank rate do not have any statistically significant impact on the 10-year government
bond yield spread. In this respect, it is suggested that monetary policy authorities of
the 12 OECD countries should develop new tools and policies to control long-term
interest rates. Consequently, for further research, an open-economy DSGE
modelling framework should be adopted by policymakers and researchers to clarify
the channels through which external and internal economic changes may impact
macroeconomic variables in sample countries with the inclusion of exchange rates,
domestic expenditure behaviours, foreign output, and inflation shocks, foreign and
domestic monetary policy shocks, terms of trade shocks, and fiscal policy changes.
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Abstract

This paper addresses the dynamic relationship between competition and bank
stability in the Albanian banking system during the period 2008 - 2015. For this
reason, we estimate a new composite individual bank stability indicator that relies
on bank balance sheet data. Then, we construct a proxy for bank competition
as referred to by the Boone indicator. We also calculated the Lerner index and
the efficiency adjusted Lerner Index, as well as the profit elasticity index and
the Herfindahl-Hirschman Index. The main results provide strong supportive
evidence for the “competition-stability” view - namely, that lower degree of
market power sets banks to less overall risk exposure; results also show that
increasing concentration has greater impact on bank fragility. Similarly, bank
stability is positively linked to macroeconomic conditions and capital ratio and
inversely proportionate to operational efficiency. We also used a quadratic term
of the competition indicator to capture a possible non-linear relationship between
competition and stability, but found no supportive evidence.
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1. Introduction

The international process of banking liberalisation, triggered by excessive bank
risk taking, has gone hand in hand with increased occurrence of systemic banking
crises, culminating in the Global Financial Crises (henceforth, GFC) of 2007-
2009 (Beck, et al. (2013). This has yet again heightened interest in the relationship
between competition, market structure and financial stability. However, no scientific
consensus has been reached as to whether bank competition mitigates or exacerbates
financial stability, since predications emerging from theoretical models and empirical
studies are ambiguous and, so far, also inconclusive (Kasman and Carvallo, 2014).
The traditional view argues that fiercer competition in the banking sector would
give banks proper incentives to behave prudently and would, therefore, lead to a
more efficient system, which favours bank stability (Boyd and De Nicolo 2005, Beck
et al. 2006, Schaeck et al. 2009 and Schaeck and Cihak 2014). However, others have
challenged this view arguing, instead, that more intense bank competition reduces
market power and profit margins, which essentially lowers the franchise value of
banks. As a result, this will encourage banks to take greater risks so as to make
up for the loss of declined profit (franchise value), which may also lead them to
take on more risky investment approaches, eventually increasing the probability of
bank crisis (Keeley 1990, Allen and Gale 2004, Boyd et al. 2006, Agorakia et al.
2011, Leroy and Lucotte 2017). On top of these mainstream views, Martinez-Miera
and Repullo (2010) argue that there is a U-shaped relationship, since lower degree
of bank concentration may reduce borrowers’ probability of default (risk-shifting
effect), as well as interest payments from performing loans, which serve as a buffer
covering loan losses.

This similarly inconclusive debate is particularly critical for Albania, as the
Albanian financial system mainly consists of the operation of the banking sector,
where a large number of banks operate in a specific, small, open economy, and the
equity market is remarkably underdeveloped. For example, by the end of 2015,
the ratio of financial system assets to GDP reached 99.2%, with the banking sector
owning 91.4% of financial system assets (90.6% of GDP), while stock market
capitalisation was the lowest in South-Eastern Europe. On the one hand, financial
developments and innovations in the banking sector have been the main driving
force behind economic prospects, while improving market and macroeconomic
conditions, as well as increasing competition has motivated larger foreign banks
in more developed countries, mostly in the Eurozone, operating at relatively lower
margins, to extend cross-border operations into potentially new and more profitable
markets, such as that of Albania. On the other hand, such patterns also become a
rising concern about increased competition in the banking sector, often criticised
for being “overbanked”. Therefore, bank stability may be triggered by excessive bank
risk-taking due to further competition, which may shift focus towards increasing
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profits, while ceasing to monitor and assess risk properly. Still, the GFC did not affect
the Albanian economy as strongly as it affected other countries in South-Eastern
Europe. At the same time, banks showed apparent resilience during this period and,
similarly, they emerged from the GFC in a relatively stable state. However, among
other challenging issues, problems of banks being “too-big-to-fail have also emerged:
firstly in terms of market share, since the 6 largest banks hold nearly 80% of the
market, and, secondly, due to a ratio of nearly 16.2% for the whole market and 22.2%
for large banks; in other words, the Herfindahl-Hirschman Index (HHI) suggests
that the Albanian banking sector is “moderately concentrated”. Similarly, evidence
(See also Graph 1 in Appendix A) shows that there is a relatively close relationship
between the degree of market power and the extent to which banks are exposed to
greater instability, implying that competition precedes bank fragility. Therefore, the
effect of the regulatory framework on competition and banks’ risk-taking incentives
as well as, ultimately, bank stability make this a particularly interesting environment
in which to study the competition-stability nexus.

Against this background, existing literature provides a fairly comprehensive
review on the competition-stability nexus, but there is still one question concerning
these cases that needs to be answered empirically, since there is no evidence on
the nature of this nexus in the case of a small-opened emerging economy, namely
Albania, and, in particular, after the GFC. Therefore, the main question addressed
in this paper focuses on how competition affects bank stability after the GFC. The
paper makes use of a sample with quarterly data for 16 banks operating in the
Albanian financial sector over the period 2008-2015. The empirical estimation
approach follows a five-step procedure. First, we constructed a composite individual
bank stability indicator, as explained by Shijaku (2016a). Second, we calculated a
competition indicator, as suggested by Boone (2008). Then, empirical estimation
was based on a dynamic (AB 1-step) General Method of Moments (GMM). Finally,
we deepened our empirical analysis either by splitting the sample with regards to
large and small banks or by checking for any non-linearity relationship between
competition and stability in the case of the Albanian banking sector. Finally, we
also used other alternative measures of competition, which include the use of the
Lerner index and the efficiency-adjusted Lerner index, as well as the use of the profit
elasticity index and the Herfindahl-Hirschman Index.

This paper complements and extends existing literature on this issue in several
aspects. First, to the best of our knowledge, this is the first study to empirically
investigate the competition-stability nexus focusing only on the period after the
GFC, which may highlight the impact of the global turmoil on individual bank
risk exposure. Second, it avoids any pitfall, as described by Uhde and Heimeshoff
(2009), related to data issues and ensures comparability across both dependent and
independent variables, since it focuses only on a single country. Besides, we do not
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make use of data from the Bankscope database, but, rather, we use data taken from
the Bank of Albania, which provides the most accurate and reliable banking dataset.
Third, this paper uses neither real episodes of banking crises nor a binary approach
as a proxy for instability moments. Furthermore, it does not use the Z-score or
credit risk as an in-variant measure of bank risk-taking behaviour and distance to
solvency, concerning that Fu et al. (2014) provide some arguments against being
used as means of bank stability proxies. By contrast, rather than focusing only on
one aspect of bank risk exposure, this paper proceeds by using, instead, a proxy
that includes a wide set of consolidated balance sheet data with regards to different
aspects of bank stability conditions; at the same time, it benefits through the use of
the principal component analysis approach. Hence, we believe that our proxy stands
out to be a much better approach to directly capture any possibility of outright bank
defaults or/and instability episodes. This approach is also advantageous due to the
fact that it avoids any pitfalls of using the binary approach to crises episodes. To
the best of our knowledge, no previous study has employed such a bank stability
indicator as the dependent variable to investigate the competition-stability nexus
and we believe this is an important step forward toward better understanding
the underlying mechanisms. Besides, we also use another alternative competition
indicator, as proposed by Boone (2008), which also incorporates the concept of
efficiency structure based on bank behaviour. Finally, we provide appropriate
evidence, by fragmentising this sector according to the size of the banks, and looking
into whether certain institutions show different competition behaviour than others.

Empirical findings provide strong evidence supporting the “competition-stability”
view that greater degree of competition further improves bank stability conditions.
This implies that there is no trade-off between competition and bank stability in the
banking sector in Albania. A number of robustness checks also confirm our main
findings that support the “competition-stability” view. Results further indicate that
greater concentration has a negative impact on bank stability. We find no evidence
of a non-linear relationship in the competition-stability nexus. Similarly, there is no
such evidence even when we split the sample to account for small banks and large
banks. Furthermore, we find that the positive relationship in the competition-stability
nexus is stronger for small banks rather than for large banks. Finally, bank stability is
also found to be crucially sensitive to macroeconomic conditions, improving bank
operation efficiency and capital structure.

The remainder of the paper is structured as follows: Section 2 summarises
the literature review. Section 3 presents the methodology with regards to model
specification and data. Main results are presented in Section 4. Section 5 expresses
the conclusions of our work.
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2. Literature review

The issue of the competition-stability nexus still remains ambiguous and unresolved,
despite a large body of theoretical and empirical literature (Kasman and Carvallo
2014) that explains the reasons for and the channels through which competition had
affected bank stability, long before the GFC started.

2.1 Theoretical literature

From a theoretical perspective, there are two major streams with diametrically
opposing views. On the one hand, it has been a widely-held belief that intense
competition, ceteris paribus, worsens stability due to risk-taking on the asset side,
as the numerous episodes of crises, including that of 2007-2009, show. Two of
the channels through which competition might affect stability conditions are: (i)
potential exacerbation of the coordination problem of depositors/investors on the
liability side and fostering runs and/or panics, which may be of a systemic nature or
events unrelated to fundamentals, such as bad news on bank assets; (ii) increasing
incentives to take higher risk, either on the liability or the asset side, which increases
the probability of default [Dushku (2016)]. Recently, these views have been
reconciled by introducing asymmetric information and linking the probability of a
run to the strength of fundamentals (Goldsein and Pauzner (2005) and Rochet and
Vives (2004)). On the other hand, there are also those who believe that competition
may be beneficial for a bank’s portfolio risk, since it is expected to produce the same
effects as competition might have in other sectors, namely, to improve efficiency and
foster innovation [Hay and Liu, (1997)], thus leading to a wider variety of products,
lower prices, wider access to finance and better service [OECD, (2010)].

The proponents of the competition-fragility view' argue that borrowers are
heterogeneous and banks perform tests to sort them out, and an increase in the
number of competing banks may worsen the quality of tests. The idea of a negative
relationship between the two has been pervasive in relevant literature since the 1990s.
As found by Keeley (1990), it is, in fact, the decline of banks’ margins and charter
values that might magnify problems between banks and depositors, thus inducing
the former to take on new risks, which may, in part, be shifted to depositors and,
ultimately, to the government, dramatically increasing their failure probabilities
(Matutes and Vives, 2000). The idea is that increasing competition would lead to lower
interest rates on loans. This would lower margins of their loans and would erode the
banks’ net present value of future profits to zero. Without the potential of making

1. See, among others, Keeley (1990) Matutes and Vives (2000); Hellmann, Murdock, and Stiglitz
(2000); Allen and Gale (2004); Beck, Asli Demirgii¢-Kunt, and Levine (2006); Evrensel, (2008);
Wagner (2010); and De Haan and Poghosyan, (2012).
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future profits banks would acquire more risk and relax their investment selection
requirements. In return, this would give them an incentive to expand or/and rely
on new risky investment policies, including high-risk and high-yield investments,
in an attempt to maintain the former level of profits. This behaviour dominates in
more competitive markets, thus contributing to the destabilising effect on both asset
and liability incentives. However, from another point of view, with regards to the
assets side, lower interest rates would increase return on investment for borrowers,
which would encourage them to expand more effort to succeed, thus off-shoring for
the diminishing margins through higher lending and, as such, reducing the risk of
the bank to default [Cartletti and Hartman, (2002)]. On the liability side, runs and
systemic crises could occur either as a consequence of a co-ordination failure among
depositors or as a rational response by depositors to a bank’s impending insolvency,
as well as due to the extent to which competition might affect the operation of the
interbank market. In other words, banks with surplus liquidity and market power in
the interbank market might face a choice with opposite effects: (i) refuse to finance
inefficient banks increasing the probability of default or helping troubled banks
in need of liquidity in order to prevent contagion [Carletti and Hartmann (2002),
OECD (2010)].

Those who support the competition-stability view? argue that competition may
be beneficial for a bank’s portfolio risk. The idea behind the so-called “charter value”
or the possible positive margin effect hypothesis is that banks with some market
power tend to enjoy high returns and, thus, face high opportunity cost of going
bankrupt [Berger, et al. (2009)]. Therefore, they tend to behave more prudently in
regard to risk-taking by holding more equity capital and a less risky portfolio and
by rejecting those risky investments that could affect their stability and, thereby,
jeopardise future profits. For example, Boot and Thakor (2000) suggest that, because
large banks tend to engage in credit rationing, they have fewer but higher quality
credit investments, which enhance their financial soundness. Besides, market power
in the banking sector could lead to higher quality loan portfolios, improved capital
allocation and enhanced profits level [Boyd et al. (2004), Amidu and Wolfe, (2013)],
which may boost a higher “capital buffer” to protect them from adverse external
economic and liquidity shocks and moral hazard (risk shifting) with a negative
impact on the stability of the banking system (Beck et al. 2006, Berger and Bouwman
2013, Fiordelisi and Mare 2014).

2. See, among others, Boot, et al. (2000), Bond and De Nicolo (2005), Berger, et al. (2009); De Nicolo
and Lucchetta (2009); Beck, et al. (2006); Berger and Bouwman (2013); Marques-Ibanez, et al.,
(2014).
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Finally, different from the two mainstream views above, Martinez-Miera and
Repullo (2010) modify the model in Body and De Nicolo (2005), assuming that
a U-shaped relationship exists. They show evidence that, at first, the probability of
bank default goes down, but then goes up, after a certain point, as bank competition
increases, which is also supported by the findings of Berger et al. (2009), Jeona and
Limb (2013), Jiménez et al. (2013), Liu et al. (2013), Samantas (2013).

2.2 Empirical Literature

In line with appropriate theoretical views, many recent studies have tried to
empirically analyse the nexus between competition and stability in the banking
system. Several authors have tested the competition-stability nexus by focusing
on competition indicators based on the structure-conduct-paradigm (Beck et al.
2006, Boyd et al. 2006, de Haan and Poghosyan 2012a, de Haan and Poghosyan
2012b, Mirzaei et al. 2012, Capraru and Andries 2015, Fernandez et al. 2016, Paw-
lowska 2016) and the relative market-power hypothesis (Hesse and Cihak 2007,
Levy Yeyati and Micco 2007, Uhde and Heimeshoff 2009, Wagner 2010, Fiordelisi
and Mare 2014, Pawlowska 2016), but have found mixed evidence. For instance,
Boyd and De Nicol6 (2005) show that, in a concentrated market, banks tend toward
more risk-taking and increasing concentration leads to higher loan rates charged
to borrowers. Boyd et al. (2006) use a cross-sectional sample of about 2,500 U.S.
banks in 2003 and a panel data set of about 2,600 banks in 134 non-industrialised
countries for 1993-2004. Authors find that banks’ probability of failure increases
with market concentration, even though as Berger et al. (2009) suggest their
conclusions are drawn using some form of concentration indicators, which might
be insufficient measures to properly proxy any market structure. Bushman et al.
(2016) use a new survey approach of competition, which captures managers’ current
perceptions of competitive pressures deriving from all different sources, including
potential entrants, non-bank competitors and labour markets. The authors provide
strong evidence that greater competition increases both individual bank risk and
banks’ contribution to system-wide risk. They also show that higher competition is
associated with lower underwriting standards, less timely loan loss recognition and
a shift towards non-interest revenue. Leroy and Lucotte (2017) use the Z-score and
systemic dimensions of risk and the Lerner index, as in Ahmed and Mallick (2017),
to analyse the relationship between competition and bank risk across a large sample
of European listed banks over the period 2004-2013. Results suggest that competition
encourages bank risk-taking and then increases individual bank fragility. This result
can be explained by the fact that weak competition tends to increase correlation
in the risk-taking behaviour of banks. Other papers that confirm the competition-
fragility view include Beck et al. (2013), Jiménez et al. (2013), Soedarmonoa et al.
(2013), Fu et al. (2014), Weifs et al. (2014).



182 G. SHIJAKU, South-Eastern Europe Journal of Economics 2 (2017) 175-208

By contrast, Beck ef al. (2006) and De Nicolo et al. (2009) found that crises are
less likely in economies with more concentrated banking systems. Another empirical
study by Schaeck et al. (2009) uses the Panzar and Rosse H-Statistics as an alternative
measure of competition in 38 countries, during the period 1980-2003, and conclude
that more competitive banking systems are less prone to systemic crises and that
time to crisis is longer in a competitive environment. Jiménez et al. (2013) use a
unique dataset for the Spanish banking system and report that standard measures
of market concentration do not affect the NPL ratio; however, they found evidence
in favour of the franchise value paradigm when using the Lerner index. Amidu and
Wolfe (2013) investigate how the degree of competition affects diversification and
stability using a sample of 978 banks in 55 emerging and developing countries over
the period 2000-2007. The core finding is that competition increases stability as
diversification across and within both interest and non-interest income generating
activities of banks increase. Their analysis identifies revenue diversification as
a channel through which competition affects bank insolvency risk in emerging
countries. Other recent empirical papers that validate “competition-stability” view
include Jiménez et al. (2010), Nguyen et al. (2012), Liu and Molyneux (2012),
Amidu, (2013), Jeona and Limb (2013), Schaeck and Cihak (2014).

In addition, there are also other papers that validate both views. Berger et al.
(2009) empirically analyse the link between credit risk (NPL ratio), bank stability
(Z-score index) and capital ratio (capital ratio) and several measures of market
power (Lerner and HHI), using bank level data from Bankscope on 8235 banks in
23 developed countries. Their results, consistent with the traditional “competition-
fragility” view, suggest that banks with a higher degree of market power also have
lower overall risk exposure. However, the data also provide some support for one
element of the competition-stability view, namely, that market power increases loan
risk, which may, in part, be offset by higher capital ratios.

The empirical papers mentioned above produce cross-country evidence.
However, a few studies focus on a single banking sector. For example Zhao et al.
(2010) examine the degree to which deregulatory measures aimed at promoting
competition lead to higher risk-taking in the Indian banking system. The authors
show evidence that improved competition through deregulation does not lead to
efficiency gains but, rather, encourages further risk-taking. Fungacova and Weill
(2013) analyse this issue based on a large sample of Russian banks over the period
2001-2007 and, in line with prior literature, they also employ the Lerner index as
a measure of bank competition. Results clearly support the view that tighter bank
competition enhances the occurrence of bank failures. Kasman and Kasman (2015)
analyse the relationship between competition (proxies by the efficiency-adjusted
Lerner) and bank stability (proxies by Z-Score and NPL ratio) on the Turkish banking
system industry. The main results indicate that competition is negatively related to
the NPL ratio, but positively related to the Z-Score. At the same time, only few papers
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are loosely related to the research question we raise in the case of Albania. The most
relevant work is by Dushku (2016)° who investigates the link between competition
(measured by Lerner Index) and bank risk-taking (measured by Z-Score) for 15
banks operating in the Albanian banking system during the period 2004-2014. The
author finds a positive link between competition and bank risk and shows that the
nexus between total (plus foreign) credit risk and competition is non-linear.

Similar to the theoretical debate, empirical findings are also challenging. For
example, Carbd et al. (2009) found that existing indicators of competition (i.e.
Lerner index, the H-Statistics) lead to different conclusions concerning the degree
of competition as they tend to measure different things*. Therefore, it is obviously
that the biggest obstacle and the conclusions of extant empirical research vary
widely and heavily depend on the indicators chosen for measuring the degree of
bank competition risk as well as on the data used [Bushman et al. (2016)]. Therefore,
one key challenge that explains such mixed results is related to the inappropriate
measure used to properly identify bank competition and bank stability [Pawlowska
(2016)]. In terms of the bank risk measure, the measure available is even more
limited, while the biggest concern is that most measures make no distinction as to
which aspect of risks they effectively approximate.

This paper complements and extends existing literature on this issue because
it makes use of superior indicators to measure the state of bank competition and
banks stability. Most existing empirical studies investigating this relationship at the
microeconomic level focus either on credit risk alone, using some form of credit
risk measure, such as the NPL ratios, or resort upon bank risk indicators construct-
ed from balance sheet information, such as the Z-Score. In fact, while the Z-score
can be interpreted as the number of standard deviations by which a bank is re-
moved from insolvency, the NPL ratio focuses only on credit risk, but leaves out
concerns with regards to liquidity and capital risk or other sorts of risks linked to
the market within which banks operate. Hence, neither of them is a perfect sub-
stitute calculation to account for actual bank distress or the probability of default,
which are, without doubt, the most appropriate concepts for defining bank risk (Fu
et al. 2014, Kick and Prieto 2015). One concern, as Beck et al. (2013) place in their
empirical analysis, is that both Z-Score and Lerner include profitability in the nu-
merator and any positive relationship between the two might, thus, be mechani-
cal rather than economically meaningful. In addition, we neither focused on real
episodes of banking crises nor did we use a binary approach as a proxy for insta-

3. The note (2006) applies the Panzar-Rosse methodology to measure the competition degree in the
Albanian banking system during the period 1999-2006. The author finds that Albanian banks
operate in monopolistic competition conditions.

4. See also Bikker et al. (2012).
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bility episodes, both of which may either provide insufficient data for estimation
purposes or be based on a threshold level and, therefore, may be easily criticised
or produce false signals of instability moments. By contrast, we extend empirical
findings by including, instead, a more sophisticated proxy for bank stability based
on a wide range of information that includes different aspect of bank risk exposure
rather than focusing only on credit risk or profitability; at the same time our work
benefits through the use of the principal component analysis approach. To the best
of our knowledge, no previous study has employed such a bank stability indicator
as the dependent variable to investigate the competition-bank stability nexus and
we believe this is an important step forward towards better understanding the
underlying mechanisms. Besides, we use a new measure of competition based on
the reallocation of profits from ineflicient banks to efficient ones, as proposed by
Boone, (2008), which has been used in recent studies’.

3. Methodology Approach
3.1 Dependant variable

Empirical literature provides a good description of how one might attempt to build
a composite indicator of stability, but, obviously, this paper follows the Uniform
Financial Rating System approach, introduced by the US regulation in 1979,
referred to as CAELS rating (Capital adequacy, Asset quality, Earnings, Liquidity
and Sensitivity to market risk (See Shijaku (2016a)®. First, using statistical methods,
all indicators included in each of these categories are normalised into a common
scale with a mean value of zero and standard deviation of one’. The formula is as
follows:

X_:
Zr=( *5“) (1)

where, X, represents the value of indicators X during period # u is the mean value
and o the standard deviation. Second, all normalised values of the set of correlated
indicators used within one category are then converted into a single uncorrelated
index by means of the statistical procedure, namely the principal component
analysis (PCA) approach, which is yet again standardised based on the procedure in
Equation (1). Then, the estimated sub-indices are transformed between the values

5. See also Van Leuvensteijn et al. 2011, Van Leuvensteijn et al. 2013, Kasman and Carvallo 2014,
Marques-Ibanez et al. (2014), Schaeck and Cihak 2014, Duyguna et al. 2015, Kasman and Kasman
2015).

6. This approach is also used by the International Monetary Fund Compilation Guide 2006 on
Financial Soundness Indicators, but also other authors, such as, Altman (1986), Sere-Ejembi et al.
(2014) and Cleary and Hebb (2016).

7. Normalising the values avoids introducing aggregation distortions arising from differences in the
mean values of indicators.
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[0, 1] using exponential transformation [1/ (1 + exp(-Z*)]. Finally, our bank stability
index (CAELS) is derived as a sum of the estimated exponentially transformed
sub-indices, as follows:

[
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Where, # is the number of indicators in each sub-index; ‘C’ relates to capital
adequacy; ‘A’ represents a proxy to asset quality; ‘E’ represents a proxy to earnings;
‘L’ represents a proxy to liquidity efficiency categories; and ‘S’ is related to the
sensitivity of market risk. Z* is the exponentially transformed simple average of the
normalised values of each indicator included into the sub-index of the individual
bank stability index. Then, the estimated index is a relative measurement, where an
increase in the value of the index for any particular dimension indicates a lower risk
in this dimension for the period when compared with other periods.

The advantage of this approach is fourfold. First, CAELS represents a useful
“complement” to on-side examination, rather than a substitute [Betz et al.
(2014)]. Thereby, it creates an internal comprehensive monthly-based supervisory
“thermometer” measurement to evaluate bank stability in real time and on a uniform
basis, which, in return, can be used to identify those institutions that require
special supervisory attention and concern with regards to both present and future
banking sector conditions. Second, as suggested by ECB (2007), CAELS reflects
more accurately the Albanian financial structure, since it attaches more weight
to the banking sector, which includes the most prominent agents in the financial
markets, while it takes advantage of a broad range of bank level data. Third, the
PCA approach highlights the most common factor identifying patterns in the data
without much loss of information, which, at the same time, resolves any issue of
endogeneity between the left-hand side and the right-hand side variables. Fourth, it
does not assume the probability form of the binary approach, which might expose
it either to limitations of an insufficient number of episodes or to the vulnerability
of the methodology employed to calculate the threshold level. The latter might even
provide false banking distress signals. Rather, it consists of a simpler approach that
is easier to explain and implement. Most importantly, it allows analysing the state of
the bank as it develops and it is also applicable in cross-section comparisons.
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3.2 Measuring competition: The Boone indicator

The literature review offers several methods for estimating the degree of competition
within a specific sector, since this indicator cannot be directly measured. Some of the
methods fall under the so-called Structural-Conduct-Performance (SCP) approach,
which frequently includes measures of the market share and concentration ratio,
numbers of banks or the Herfindhal-Hirschmann Index (HHI). The other methods
are influenced by the New Empirical Industrial Organisation literature, and have been
primarily developed from the non-structural models of Iwata (1974), Breshnahan
(1982), Panzar and Rose (1987) and Lerner (1934) index or the price-to-cost margin
(PCM) approach®. In addition to these already popular measures, an alternative
measure of competition, as proposed by Boone (2008), measures the impact of
efficiency on performance in terms of profit. The idea of this profit-elasticity index,
which is also referred to as the Boone indicator (f7), lies in the assumption that banks
with superior efficiency, i.e. banks with lower marginal costs, gain more benefits
in terms of profit as a result of market share reallocation from a less efficient to a
more efficient bank and this effect becomes stronger in a highly competitive market
structure. This means that, in a more competitive market, banks sacrifice more for
being in a cost disadvantage position. To put it differently, banks are punished more
harshly in terms of profits for cost inefficiency. Therefore, the stronger this effect is,
the higher /5 will be in absolute value, which is also an indication of greater degree of
competitiveness in that particular market. In the empirical application, the simplest
equation to identify the Boone indicator, for bank i at time ¢, is defined as follows:

L K
ETI(TEE-:} = & + Z ﬁin(MCLit} + Z mﬂkjr+ Sit (4)
1=1..T k=1

Where, T and M C denote the profit and the marginal cost for banks (proxy
efficiency), respectively; @ is the bank fixed-effect; A is a set of control variables
associated with coefficient @; It is the log-linearised transformation of the
variables; and £ is an idiosyncratic shock. The market equilibrium condition is
E=0. The E-statistic is £;=4 f§, which gives the profit elasticity, that is, the percentage
change in profits of bank i as a result of a percentage change in the cost of this bank.
Theoretically, this indicator is expected to have a negative value, i.e. the increase
in costs reduces profit, which can be interpreted as a reduction in the capacity of
the bank to affect its losses due to an increase in competition. For this reason, we
would expect that more efficient banks may choose to translate lower costs either

8. The Lerner index has been widely used in recent research including Berger et al. (2009), Cipollini
and Fiordelisi (2012); Fu et al. (2014). Dushku (2015) calculates it in the case of Albania by
considering the difference between price and marginal cost as a percentage of prices.
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into higher profits or into lower output prices in order to gain market share. As a
consequence, when using this measure for analysing competition in the banking
sector, some researcher’ transform the formula of the Boone indicator and replace

the value of profit with a bank market share value, as follows:
K

L
Im(MS;,)=a+ Z Bin(MC,;.) + Z Wi + 55 (5)
I=1..T k=1
Where, M5 is the market share of bank 7 at time t. In addition, as in the case of the
Lerner index, the calculation of the Boone indicator is also based on the estimation

of marginal costs, which, based on Fiordelisi and Mare (2014) and Dushku (2015),
are estimated based on a trans-log cost function (TCF), as follows:
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Where, T'C is the total costs of bank i at time ¢, @ is the bank output, P is a vector
of input prices, namely labour price (£4), price of borrowed funds (1) and capital
price (Pg), Trend is a time trend capturing the dynamics of the cost-function
(efficiency) over time, CRISIS is a dummy variable to account for the effect of the
GFC, and &, 3, 8, ¥ and T are coefficients to be estimated. £;;, is a two-component
error term computed as follows:

Eip = Mip t Wy ™

Where, @;, is a two-side error term, and [;, is a one-sided disturbance term
representing inefficiency. Then, from Equation (6), assuming that input prices are
homogeneous, the marginal cost can be derived as follows:
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9. Van Leuvensteijn et al. (2011), Tabak et al. (2012), Van Leuvensteijn et al. (2013).



The cost function must be homogeneous of degree one in input prices, which
imposes some restrictions on parameter estimates. Linear homogeneity means that
the percentage increase in all three input prices raises the value of the cost by the
same proportion. This property implies that the value of these three input prices
included in the cost function represents the total cost. The linear homogeneity in
the property of input prices requires that the following restrictions on parameter
estimates hold:
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For the purpose of our research we estimated the Boone indicator using both
Equation (4) and Equation (5). However, the former is operationally impossible
due to the negative net income generated by some of the banks operating in the
Albanian banking system in 2008-2010. To overcome this problem, the bank profit
value was replaced by the volume of net interest profit. Then, Equation (4) and
Equation (5) were often run using the Ordinary Least Square (OLS) approach with
random effects.

3.3 The Empirical Approach

The empirical model specification draws on the extensive review of previous studies,
but it also departs from Shijaku (2016a) and Shijaku (2016b) to consider the link
between competition and bank stability instead of market size. The model is speci-
fied as follows:

CAELS;, = a + fy * X[, +&;, (10)

where, CAELS i+ is our stability indicator of bank i at time t, withi= 1, ..., Nand
t=1,.., T, expressed as a function of a set of explanatory variables (X ;,r) grouped
into three main categories: (1) Banking;, is a set of bank-specific explanatory
variables, namely operational efficiency and leverage ratio; Market;, is an industry
explanatory variable proxy by the Lerner index; Macroeconomics;, is a set of
control variables that account for the state of the economy, which consists of two
variables, namely, output and primary sovereignty risk. « is a constant term. f3 is
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a vector of coefficients to be estimated. £; , is an error term that is assumed to be
identically and independently distributed with a mean value of 0 and variance
o A =mr",

One potential problem with Equation [10] is the fact that, as a partially specified
model, it puts together a variety of variables and, so, it nests a conditional restriction
with a variety of unconditional ones leading to over identification problems.
Under these circumstances, Maximum Likelihood estimators need to identify the
moments whose squares are minimised in order to satisfy only the subset of correct
restrictions. To correct this issue, the estimation approach strictly follows the
methodology as in Shijaku (2016b), which, based on the dynamic General Method
of Moments (GMM), weighs differences (AB-1-step) as proposed by Arellano and
Bond (1991) and Arellano and Bover, (1995). Han and Phillips (2010) suggest
GMM is constructed to be capable of achieving partial identification of stochastic
evolution and to be robust for the remaining un-modelled components. In practical
terms, GMM is also a virtuous approach to deal with potential endogeneity and
dynamic panel data problems in model estimation [Anderson and Hsiao (1981)].
Furthermore, the GMM weighted differences first step (AB-1-step) approach would
also resolve un-ward (down-ward bias in standard errors (t-statistics), due to its
dependence on estimated values (as it uses estimated residuals from an one-step
estimator), which might lead to unrealistic asymptotic statistical inference [Judson
and Owen, (1999); Bond and Windmeijer (2002); Ansari and Goyal (2014)],
particularly in the case of a data sample with a relatively small cross-sectional aspect
[Arellano and Bond (1991)]. The instrument variable is based on past information
of :"[-:Jt, and, to limit the number of instruments, we restrict ourselves to 4, i.e. the
lag range used in generating the instruments as suggested by Roodman (2006).
Then, the Sergan and Hansen test is used for over-identifying restrictions based on
the sample analogy of the moment conditions adopted in the estimation process,
thereby determining the validity of instrument variables (i.e. tests of lack of serial
correlation and consistency of instrument variables).

3.4 Data

Sample data for this study consist of quarterly data gathered and complied by the
Bank of Albania taken from balance sheet and income statement items of 16 banks
operating in Albania. The strength of the dataset is its sample coverage and reliability
of information. It covers all banks operating in Albania in the last two decades. The
sample consists of 960 quarterly sets of data for 16 banks operating in Albania, since
2001 QO1.

Variables used to calculate the competition indicator are as a follows: TCis the sum
of personnel expenses, other administrative expenses and other operating expenses.
The bank’s single output, Q, is a proxy for total bank assets. Py is calculated as the
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ratio of personnel expenses over total assets. P5 is the ratio of other administrative
expenses plus other operating expenses over total fixed assets. Py is the ratio of
interest expenditure over the sum of total deposits. CRISIS is a dummy variable
that takes the value of 1 during the period 2008 Q03-2010 Q04, and 0 otherwise. All
variables are log-linearised, besides the CRISIS.

The empirical study focuses on the period 2008 Q02-2015 QO03, as the second
half of 2008 marks the beginning of the pass-through effects of GFC on the Albanian
economy™. Thatincludes a total panel of balanced observations with 448 observations
and 28 periods. The variables used for empirical analysis are approximated as follows.
The bank-specific variables and the stability indicator are individually estimated for
each bank. CAELS is transformed into an index, taking the average performance
during the year 2010 as the base year. EFFICIENCY is the gross expenditure to gross
income ratio. LEVERAGE presents the equity to asset ratio of individual banks.
BOONE is a non-structural competition index variable, as explained above. It is
also transformed into an index, taking the average performance during the year
2010 as the base year and enters the model as log-transformed. These bank-specific
variables and the stability indicator are individually estimated for each bank. The
macroeconomic variables are aggregated indicators that represent the state of the
economy. GDP represents gross domestic production. It is transformed in real terms
by deflating with the Consumer Price Index (CPI). PSRISK represents the spread
between domestic 12 months’ T-Bills and the German 12 months’ T-Bills. They
are transformed in real terms by subtracting the respective domestic and German
annual inflation rate. All data represent end-period values. They are log-transformed,
besides the PSRISK and CRISIS. Furthermore, the dataset developed for this paper
has several sources. Data on GDP are taken from the Albanian Institute of Statistics.
Data on domestic T-Bills rates are taken from the Ministry of Finance. Data on
German 12 months’ T-Bills rates and German CPI are taken from Bloomberg. The
rest of the data are taken from the Bank of Albania.

Finally, prior to empirical estimation, all data were subjected to a unit root test
procedure in an effort to understand their properties and also to ensure that their
order of integration fulfils the criteria of our empirical estimation approach. The
latter is a pre-required condition so as to generate consistent and unbiased results.
Therefore, the unit root test approach includes the Augmented Dickey-Fuller (ADF)
and the Phillips-Peron (PP) Fisher Chi-square tests. The reason is twofold: First,
these tests are built on the same null hypothesis that panel variables are stationary.
Second, they are mostly used for unbalanced panel models, such as our sample.

10. The Albanian economy was not directly affected by the GFC, but the spill-over effects through
financial and trade linkages were immediately transmitted from 2008 Q04, which, at the same
time, provides a justification why we chose the empirical estimation from this period.



G. SHIJAKU, South-Eastern Europe Journal of Economics 2 (2017) 175-208 191

Results are presented in Table 2 in the Appendix. Findings imply that some of the
variables included in our specified model are integrated of order zero I(0). This
means that they are stationary. Therefore, they enter the model at level. This set
of variables includes EFFICIENCY and LEVERAGE. The other variables, namely
CAELS, GDB PSRISK and BOONE are found to be integrated in order one, I(1). This
means they pose non-stationary properties. Therefore, they enter the model as first
difference, since it will transform them into a stationary stance''.

4. Empirical Results
4.1 Main results

This section reports the main results from the model, as specified in Equation [10],
which are reported in Table 4 in Appendix A. We estimate 6 regressions. In each
regression we use the same measure of competition, but with some methodological
changes. First, column [1] reports the results of a linear relationship between
competition and stability including all banks operating in Albania. Second, column
[2] presents results with regards to a possible non-linearity relationship. Then, column
[3] and column [4] show the results as presented previously, but with regards to a
sample consisting of only large banks. Similarly, column [5] and [6] provide results
with regards to only small banks. All these models are estimated yet again based on
the AB-1-step GMM approach, as previously explained. At the bottom of the table,
we report specification test results for the GMM estimation. First, AR(1) and AR(2)
are the Arellano-Bond tests for first and second order autocorrelation of residuals.
One should reject the null hypothesis of no first order serial correlation and not
reject the null hypothesis of no second order serial correlation of residuals. Second,
the Haussmann test of over-identifying restrictions indicates whether instruments
are uncorrelated with the error term. The GMM does not require distributional
assumptions on the error term and it is more efficient that the Two Least Two Square
approach, since it accounts for heteroscedasticity Hall (2005). Results show that, in
our case, requirements are met, as suggested by the p-values of AR(1) and AR(2)
tests. In addition, the Sergan and Hansen test suggests that the instruments used in
all specifications are appropriate. This means that all GMM equations are properly
specified.

Analyses of estimated coeflicients, both external and internal variables, suggest
that all explanatory variables have the expected signs and are statistically significant
at conventional level. They are also compatible with previous studies, as reported

11. These results are robust also in other unit root test approaches, including the Im, Pesaran and
Shin W-stat test and Fisher test. Data can be provided upon request.
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by Shijaku [(2016a) and (2016b]. For example, the coefficients of the variables
linked to macroeconomic patterns bear relatively the same level of significance
on bank stability as in previous studies. The coefficient of GDP is positive in all
regressions, suggesting that increases in economic growth have a positive effect on
bank stability. This effect is found to be relatively stronger for small banks. One
possible explanation for this is that small banks in Albania are more exposed to
individuals and small and medium enterprises, which, in response, are the first
to be affected by economic turmoil. The coeflicient of primary sovereignty risk,
presented by PSRISK, is statistically significant and negative in all regressions, as
well as for small banks, suggesting that a higher spread ratio worsens bank stability.
Evidence shows, however, that the effect is stronger for large banks. This can also
be explained by the fact that this group of banks is the main one that finances any
domestic government borrowing and holds the main stock of bank lending to the
private sector. On the other hand, at the given magnitude of the coefficient, results
suggest that the interest rate pass-through effect on bank stability is found to be
relatively low. Second, bank-specific factors are also found to impact bank stability.
Both EFFICIENCY and LEVERAGE coefficients are statistically significant, which
implies that operational efficiency and capital structure have a crucial impact on
bank stability. The magnitude of the coeflicients indicates that there is a trade-oft
between operational efficiency and capital in terms of bank stability. The former
has a positive sign, suggesting that bank stability increases through improving
operational efficiency and better capital structure. By contrast, we found that capital
is relatively more important for small banks when compared to the higher effect of
operational efficiency found for large banks.

Table 4 also summarises the results of regressions when capturing the effects
of competition through the Boone indicator. As mentioned before, it emphasises
the effect of an increase in marginal cost on the decrease in market shares. Results
indicate that the coefficient of Boone indicator is significantly positive. This means
that increasing competition improves bank stability conditions, given that the higher
value of the Boone indicator signifies a higher degree of competition. At the same
time, since the Boone indicator is significant, changes of marginal cost have more
impact on profits, which means that market share is subject to more competition.
Similarly, as competition in the banking sector increases, it is likely to boost the
franchise value and encourage banks to lower their overall risk exposure, thus
confirming the competition-stability view in the case of Albania. These findings
are consistent with the “competition-stability view” of other recent studies (Berger
and Bouwman 2013, Fiordelisi and Mare 2014, Schaeck and Cihak 2014), i.e., that
greater bank competition is associated with higher bank stability.

Finally, following Jimenez et al. (2013, Liu et al. (2013), Fu et al. (2014), Kasman
and Kasman (2015), we also use a quadratic term of the measures of competition to
capture a possible non-linear relationship between competition and bank stability.
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Results, as reported in Table 4 column [2] in Appendix A, reveal an important
consideration, namely, that we did not find any evidence of non-linearity relation-
ship between competition and stability, thus rejecting Martinez-Miera and Reputto
(2010) assumption in the case of the Albanian banking system. We do not find such
evidence even when we split the sample with regards to small and large banks, as
reported in Table 4 column [4] and column [6] in Appendix A%

4.2 Robustness checks

In an attempt to further enrich our analysis, and as a complementary proof, we
ran a number of robustness checks on our main model, as specified in Equation
(10). This included the use of five different alternative measures as proxies for bank
competition, which are also used as explanatory variables to get more robust results.
For example, column [1] in Table 5 in Appendix A shows the impact of competition
as measured by an alternative Boone indicator that also includes bank capital
(Equity) in the estimation of the TCF model on bank stability [See also Equations
(B.1 and B.2) in Appendix B]. Results are relatively similar to those in the previous
sections, re-confirming that a greater degree of bank competition due to increasing
operational efficiency would further improve bank stability conditions'.

On the other hand, we also use as a robustness check the marginal cost
estimated from Equation (8) to calculate the Lerner index [LERNER]" and the
efficiency-adjusted Lerner index [LERNER*]", as well as to estimate the profit
elasticity [PROFITELASTICITY]'. These results are respectively reported in
columns [2], [3] and [4]. They show that the LERNER and LERNER* are negatively
related to CAELS. The impact is also significant. As previously mentioned, since the
Lerner index is inversely proportional to CAELS, it appears that the negative sign for
both these competition measures show that increases in the degree of bank pricing
power are positively related to individual bank stability. By contrast, the coeflicient

12. We used also a cubic term of the measures of competition to capture a possible non-linear
relationship between competition and bank stability, bust still found no supportive evidence.
Results are provided upon request. However, one important consideration is that as our
measures for competition mainly focus on the lending market, it should be kept in mind that
these conclusions are quite subject to loan markets.

13. Results (Table 6 in Appendix) are also robust for methodological changes in which we used
the GMM White Period 2™ Step approach. The Arellano and Bond test results also require
significant AR(1) serial correlation and lack of AR(2) serial correlation (See also Kasman and
Kasman, 2015).

14. Following Fiordelisi and Mare (2014) we calculated the Lerner index as LERNER;, = P:";'"::". The
index is a linear, straightforward indicator that takes a value between 0 and 1, where lower value
indicates a greater degree of competition.

15. [See also Equations (B.3) in Appendix B for the approach used to estimate this index].

16. [See also Equations (B.4) in Appendix B for the approach used to estimate this index].




194 G. SHIJAKU, South-Eastern Europe Journal of Economics 2 (2017) 175-208

of PROFITELASTICITY exhibits a positive sign, suggesting that lower elasticity of
profit would boost bank stability. These results provide yet again additional strong
supportive evidence for the competition-stability view, re-confirming, as previously,
that a greater degree of bank competition improves bank stability conditions.
Finally, we also examined the impact of bank concentration on the stability of
Albanian banks using the Herfindahl index (also known as Herfindahl-Hirschman
Index, or HHI)". The results are reported in Table 5 Column (5) in Appendix A.
The negative coeflicient for the HHI indicator supports a negative link between
market power and bank stability. This suggests that a lower bank concentration
ratio leads to a decrease in bank insolvency risk, and, therefore, a higher degree
of bank stability. In other words, the less concentrated the banking system is, the
more stable the banks are. By contrast, based on the size of respective coefficients,
we find that the impact of bank concentration is relatively higher that the extent
to which competition affects bank stability. On the one hand, it is very clear that
results remain similar to those analysed in previous sections, since in all regressions
estimated we find that bank market power is negatively related to bank stability,
i.e., there is a positive relationship between a higher degree of competition and
stability. These results support both theories -the competition-stability view and
the concentration-fragility view- in the case of Albania, showing that banks with
lower market power are, on average, more stable. On the other hand, the use of the
alternative competitiveness proxy should be treated as a robustness check of the
results, which further strengthens our conclusions in terms of competitions.

5. Conclusions

Developments in the banking market leading to the financial crisis of 2008 have
once again heightened interest in determinants of bank risk-taking and stability
conditions. An increasingly competitive environment caused by the growing
internationalisation of financial markets and the emergence of non-bank players
in the market for corporate financing have often been seen as contributing to
increasing banks’ incentives to take risks. This perception of the effects of higher
competition on bank risk-taking is confirmed by a wide array of theoretical and
empirical banking models.

This paper continues the series of studies performed using the sample data of the
Albanian banking sector. The purpose is to fill in the information gap by analysing
whether competition improves or reduces banking stability for banks operating in

17. The HHIA is calculated using bank total assets as inputs (HEIA=E7, =¥, where s represents the
market share of each bank in the total market assets). It can range from 0 to 1.0, moving from
a huge number of very small firms to a single monopolistic producer. Increases in the index
generally indicate a decrease in competition and an increase of market power, and vice versa.
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the Albanian banking system during the period 2008-2015. Although there have
been several similar articles published, we are improving on existing literature, while
including three crucial dimensions. First, in contrast to other bank-level studies,
we use the most direct measure of bank stability available, which is generated from
the unique supervisory dataset collected by the Bank of Albania, based on which
we analyse the bank competition-stability nexus. Second, we deepen our empirical
analysis by splitting the sample with regards to large and small banks. Finally, we
also check for a non-linearity relationship between competition and stability in the
case of the Albanian banking sector.

In summary, the main results of this paper are that competition improves bank
stability and results appear to hold for a wide array of other alternative model
specifications, estimation approaches and variable construction. Besides this major
finding, we also discovered that concentration is inversely correlated to bank
stability, suggesting that a more concentrated banking system is more vulnerable
to bank fragility. Overall results suggest that higher pricing power and less
concentration could simultaneously lead to higher bank stability, thus bolstering the
competition-stability view suggesting that bank competition and bank soundness
go hand in hand with each other. Similarly, under a concentration-stability view,
greater bank concentration eases market power. This would increase profit margins,
and, therefore, would result in higher franchise value. At the same time, we found
no evidence of non-linearity relationship between competition and stability in the
case of the Albanian banking system. Furthermore, an interesting point is that we
found that the relationship between bank competition and bank stability is stronger
for small banks than for large banks. Similarly, we did not find any non-linearity
relationship between competition and bank stability in the case of small banks or
large banks. Finally, in regard to control variables, results confirm previous studies
in the case of the Albanian banking sector. First, macroeconomic conditions are
relatively important for bank stability. Similarly, bank stability is also conditional to
improving the operational efficiency and capital structure of banks.
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APPENDIX A

Graph 1. Bank competition and bank stability, 2008 -2015
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Table 2. Panel Unit Root Test

ADEF - Fisher Chi-square PP - Fisher Chi-square
Variable Intercept Intercept
Intercept and None  Intercept and None
Trend Trend

ACAELS [ ] [0.0000] [0.0000] [ ] [0.0000] [0.0000]
AGDP | ] [0.0000] [0.0000] [ ] [0.0000] [0.0000]
APSRISK [0.0000] [0.0000] [0.0000] [0.0000] [1.0000] [0.0000]
ABOONE | ] [0.0000] [0.0000] [ ] [1.0000] [0.0000]
EFFICIENCY [ ] [0.0000] [0.9649] [ ] [0.0000] [0.8965]
LEVERAGE [0.0000[ [0.0007] [0.0001] [0.0000] [0.0006] [0.0010]
Note: 4 is a first difference operator. Probabilities for Fisher tests are computed

using an asymptotic Chi-square distribution. All other tests assume asymptotic
normality.

Source: Author’s calculations.

Table 3. Correlation Analysis: Ordinary

Sample: 2008Q2 2015Q3
Included observations: 480
Balanced sample (list-wise missing value deletion)
CAELS GDP PSRISK BOONE EFFICIENCY LEVERAGE

CAELS 1 0.103 -0.070 0.047 -0.103 0.012
GDP 0.103 1 -0.016 0.061 -0.036 0.007
PSRISK -0.070 -0.016 1 -0.039 -0.031 0.045
BOONE 0.047 0.061 -0.039 1 -0.068 -0.005
EFFICIENCY -0.103 -0.036 -0.031 -0.068 1 0.366
LEVERAGE 0.012 0.007 0.045 -0.005 0.366 1

Source: Author’s calculations.
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Table 4. Empirical Results based on the GMM approach

Model Estimation
AGDP
APSRISK
ABOONE
ABOONE"2
EFFICIENCY
LEVERAGE

CRISIS

Cross-sections
Instrument rank

No. of observations:
J-statistic
Probability (J-
statistic)

Banking System

[1]
0.9449
[0.03]
-0.0549
[0.06]
0.2037
[0.03]

04119
[0.08]
0.5661
[0.02]

16
20
448
18.4

0.24

(2]
0.9494
[0.05]
-0.0549
[0.05]
0.1996
[0.19]
-0.0313
[0.96]
-0.4118
[0.08]
0.5674
[0.02]

16
20
448
18.3

0.19

Large Banks
(3] (4]
0.3924 0.3632
[0.32]  [0.4]]
-0.0574 -0.0572
[0.07] [0.07]
0.0415 0.0488
[0.27]  [0.15]
0.0677
[0.72]
-0.3976  -0.3910
[0.13]  [0.14]
0.0637 0.0514
[0.68]  [0.75]
-0.0687 -0.0679
[0.35] [0.36]
6 6
20 20
162 162
13.2 13.1
0.51 0.44
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Small Banks

[5] (6]
1.1628 0.8821
[0.04]  [0.09]
-0.0522 -0.0611
[0.12] [0.27]
0.2987 0.8184
[0.21]  [0.04]
13.70
[0.25]
-0.3201 -0.250
[0.23]  [0.33]
0.3762 0.4989
[0.04]  [0.03]
0.0290 0.040
[0.67] [0.67]
10 10
20 20
270 270
18.7 12.2
0.17 0.51

The Table shows bank-level GMM regression statistics on empirical results. Haussmann
tests (J-Statistics and the Probability of J-Statistics) investigate the validity of the
instruments used, and rejection of the null-hypothesis implies that instruments are valid,
since they are not correlated with the error term. The Probability appears in parentheses [
] below estimated coefficients.

Source: Author’s calculations.
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Table 5. Empirical Results based on GMM approach

.. Banking System
Model Estimation
[1] (2] [3] (4] [5]
0.9805 1.0282 1.0895 0.8313 1.2343
AGDP
[0.026] [0.019] [0.028] [0.000] [0.02]
-0.0548 -0.0267 -0.0451 -0.0348 -0.0267
APSRISK
[0.059] [0.057] [0.197] [0.000] [0.08]
ABOONE* %0079
[0.100]
-0.0694
LERNER :
[0.797]
LERNER* -0.0337
[0.651]
PROFITELASTICITY L0y
[0.472]
-0.8172
HHI [0.25]
EFFICIENCY -0.4065 -0.3540 -0.4444 -0.5050 -0.4173
[0.097] [0.188] [0.079] [0.000] [0.09]
LEVERAGE 0.5324 0.3656 0.6289 0.0613 0.6238
[0.026] [0.232] [0.010] [0.527] [0.02]
Cross-sections 16 16 16 16 16
Instrument rank 20 20 20 20 20
J-statistic 17.6 18.4 15.8 12.0 18.5
Probability of J-
statistic 0.28 0.19 0.33 0.29 0.19
No. of observations: 448 493 434 480 480

Table shows bank-level GMM regressions statistics on the empirical results of
the estimations using alternative measures of bank competition. Haussmann
tests (J-Statistics and the Probability of J-Statistics) investigates the validity of
the instruments used, and rejection of the null-hypothesis implies that
instruments are valid as they are not correlated with the error term. The
Probability appears in parentheses [ | below estimated coefficients.

Source: Author’s calculations.
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Table 6. Empirical Results based on GMM approach

Model Estimation
AGDP
APSRISK
ABOONE*
LERNER
LERNER*
PROFITELASTICITY
HHI
EFFICIENCY

LEVERAGE

Cross-sections
Instrument rank

No. of observations:
J-statistic
Probability of J-
statistic

AR(1) [p-value]
AR(2) [p-value]

[1]
0.8169
[0.00]
-0.0534
[0.00]
0.0581
[0.00]

-0.2962

[0.07]
03114
[0.06]
16

20
480
12.0

0.29

0.07
0.45

Banking System
(2] [3] [4]
0.5475  0.7000  0.7092
[0.00] [0.00] [0.00]
-0.0301 -0.0312 -0.0543
[0.00] [0.00] [0.00]

-0.2042
[0.08]
-0.0312
[0.09]
0.0304
[0.42]

-0.1351  -0.3839  -0.2946
[0.16]  [0.00]  [0.05]
02042 04864  0.0522
[0.09]  [0.00]  [0.63]

16 16 16

20 20 20
480 480 480
12.0 12.0 12.0
0.29 0.29 0.29
0.00 0.00 0.00
0.11 0.14 0.21

207

[5]
0.9319
[0.00]
-0.0279
[0.00]

-0.9244
[0.00]
-0.2252
[0.09]
0.4215
[0.00]
16

20

480
12.0

0.29

0.59
0.53

The Table shows bank-level GMM regression statistics on empirical results of
estimations using, alternatively, the White Period 2°¢ Step Approach.
Haussmann tests (J-Statistics and the Probability of J-Statistics) investigate the
validity of the instruments used, and rejection of the null-hypothesis implies
that instruments are valid, since they are not correlated with the error term. The
Arellano and Bond test results also require significant AR(1) serial correlation
and lack of AR(2) serial correlation (See also Kasman and Kasman, 2015). The
Probability appears in parentheses [ | below estimated coefficients.

Source: Author’s calculations.
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APPENDIX B

As a robustness test, we estimate an alternative measure of the marginal cost in the
Boone indictor formula® following Leon (2014), and re-specify Equation (3) to also
include an additional control variable, namely, bank capital. The specified model is

expressed as follows:
3

InTC, = ag + oy InQ;, + 0.5a,(InQ,. )% + Zﬁ} InPy
=1

ZZ }kEnPﬂ # NPy, + Z}gi’n@it* .Eantj (B.1)
J=1k=

+1,Trend + 0.57;(Trend)? + t3Trend EnQ

wylnEy + 05w, (InE;.)* + wylnE;. + InQ+ CRISIS+ 5.

where, E;, is total equity of bank i at time t. This model is estimated on the basis of
the OLS approach. Then, assuming that input prices are still homogeneous, Equation

(4) is re-expressed as follows:
3

TC;:
MC;, = 2. & + &,nQ,. + Zy}EnPtt + wglnE,, + 13Trend (B.2)
Lt
=1

The most important finding, as reported in Table 5 in Appendix, is that the correlation
between marginal costs, calculated on the basis of different approaches, is of a
relatively high level, which is also statistically significant. This means that changing
methodology and augmenting the TCF model does not change the results and that
the banking sector in Albania exhibits competitive patterns. Following Clerides et al.
(2015) and Kasman and Kasman (2015), we estimated the efficiency adjusted Lerner
index at the bank level, as follows:

M +TC — MG+ Q)

Efficiency— Adjusted LERNER,, = ——
it it

(B.3)

where, Tr; ; is the profit of bank i at time t, and the rest are as previously defined.
Similar to the conventional Lerner index, the Adjusted Lerner index also ranges
from 0 to 1, with larger values implying greater market power. Then, Clerides et al.
(2015) measure profit elasticity, deriving from the efficiency adjusted Lerner index,
by solving for 7 in equation (B.3) and differentiating with respect to M C, as follows:

Qe+ MCy
Qie*MC;. —TC;, * (1 — Adjusted LERNER;,)

Profit Elasticity;, = (B.4)

Hence, the efficiency adjusted Lerner index and the profit elasticity are two closely
related concepts.

18. Results are provided upon request.
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The paper analyses the gender dimension of financial inclusion in Central and
South Eastern Europe (CESEE). The gender dimension is analysed for different age
groups: the young, those in their most active working age and older generations.
Results show that financial inclusion varies across countries and age groups, but,
in general, males are more financially included than females, as measured by
having an account with a financial institution. The largest positive contributor to
the gender gap is employment, implying that labour market exclusion is related to
financial exclusion. While having secondary education also explains the existence
of the gap, tertiary education acts towards the reduction of the gap in the case of
young population.
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1. Introduction

The rising inequalities in post-transition economies have many dimensions, which
subsequently appear in the focus of research studies. Many changes in transition
economies result in improved macroeconomic indicators, with heterogeneous
impact on the microeconomiclevel. One of the examples is related to the development
of the financial system. Claessens and Perotti (2007) suggest that financial
development can be correlated with increased inequalities in societies. This could be
particularly observed in transition, when different political and regulatory changes
asymmetrically influence access to finance for various population subgroups, as a
result of other processes brought about by the transformation of economies and
societies. The financial development of transition economies has been substantial
(Bonin and Wachtel, 2002), supported by large foreign direct investments in the
banking sector (Giannetti and Ongena, 2009; Haselmann, Pistor, and Vig, 2010;
Ongena, Popov, and Udell, 2013; Claeys and Hainz, 2014). The question is whether
the effects have been evenly distributed among the population and which subgroups
might be more exposed to adverse effects. The importance of this question has been
previously acknowledged in relevant literature. For example, it has been established
that households without formal income sources and assets that could be used as
collateral in financing find themselves at a disadvantageous position in the emerging
Europe financial markets dominated by foreign banks (Beck and Brown, 2015).

Previous contributions have established important differences across transition
economies at the household level, but predictors as to whether a household will have
a banking account are similar (Beck and Brown, 2011). The aim of this paper is to
analyse financial inclusion in Central and South East European (CESEE) countries
focusing on gender differences in the financial inclusion of different age groups. Our
results complement previous aggregate findings that identified both age and gender
as important financial inclusion factors (EBRD, 2016). The relevance of the empirical
analysis can be supported with many arguments. It is complementary to the policy
advocacy of increased financial literacy (Brown and Sticks, 2014), frequently found
to be even worse for young people (Lusardi, Mitchell, and Curto 2010). It is also
complementary to discussions about the ageing society (Bloom, Canning and Fink,
2010; Catalano and Pezzolla, 2016). Finally, it is complementary to the gender gap
discussion related to differences in social mobility and access to formal employment,
but also to gender differences in qualifications and wages (Lewis and Lockheed,
2008; Breen et al., 2009; Dorius and Firebaugh, 2010), which increased during the
transition period.

Micro data from the latest World Bank Global Financial Inclusion Database
(2014) have been used in empirical analysis. Consequently, the scope of the analysis
is limited by the questions asked within that Survey. However, this approach
enables comparability between analysed countries, which is frequently an obstacle
encountered in empirical studies focusing on transition economies.
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The paper adopts the following structure. The next section briefly summarises
relevant literature. Section 3 describes data and gives preliminary results on gender
and age differences concerning financial inclusion in different countries. Section 4
explains the empirical strategy used and presents estimation results, while discussion
of the results is presented in section 5. The last section concludes the paper.

2. Brief literature review

Financial development is one of the factors impacting inequalities in societies,
including the inequality of financial inclusion of individuals. However, empirical
findings are not unambiguous in determining whether financial development
increases or decreases inequality. One strand of the literature suggests that financial
development is related to increased inequalities in societies (e.g. Claessens and
Perotti 2007). On the other hand, Beck, Demirgii¢-Kunt and Levine (2007) argue
that financial development disproportionately helps the poorer part of society. With
greater financial development, the income of the poor tends to grow faster than the
average GDP per capita, which, in turn, lowers income inequality.

In addition to the impact on micro-level outcomes, financial inclusion can
have macro-level policy implications. Financial inclusion can have important
consequences for monetary policy, since it influences and reflects changing
behaviour of affected consumers and entrepreneurs (Mehrotra and Yetmen, 2015).
As Johnston and Murdoch (2008) argue, unequal access to finance might lead to
misallocations because disadvantaged population subgroups demand small-size
financing, which, due to relatively high unit costs, is not deemed profitable by lending
institutions. Under these circumstances, financial exclusion deepens with time and
the structure of savings and borrowing agents changes, consequently affecting the
financial stability of the country.

Due to these issues, the problem of financial inclusion and access to financial
services came into the focus of research and has been found to vary significantly
among different countries (Demirgii¢-Kunt and Klapper, 2012). In order to measure
financial inclusion, three dimensions have been proposed in the literature - outreach,
usage and quality of financial services (Amidzi¢, Massara, and Mialou 2014). The
outreach can be represented by assessing the differences in regional availability of
services, claiming that, due to the absence of adequate financing, certain segments
of society remain at a disadvantageous position. Another example is when there are
preconditions in order to use certain services, such as Internet access or a specific
level of digital literacy. In both examples, financial exclusion is due to involuntary
reasons. Policy recommendations to remedy this problem are straightforward and
suggest increased network/education efforts in certain areas in order to enable
access for disadvantaged population.
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The financial exclusion related to using financial services might be voluntary
(when individuals can have access to services, but chose not to use them) or
involuntary. The difference can be assessed by investigating the reasons why
individuals do not use financial services. Policy actions also depend on the nature of
the answers provided, but, in most cases, awareness- raising campaigns can lead to
increased participation of excluded population. The quality of services provided is the
most difficult factor to assess and it is also difficult to specify policy measures aimed
at addressing the (perceived) quality gap beyond general recommendations that
there should be no discriminating against consumers. Regardless of this proclaimed
equality, even the perceptions of the gap influence behaviour of economic agents
and can have long-run effects on the development of the entire economy.

A particular concern when considering financial exclusion is how it affects
different population groups and, in particular, the young. The recent global economic
crisis has increased the level of uncertainty among young populations, resulting in
their increased inability to acquire financial independence from their families (Robb
2011; Shim et al. 2013). But, it is not only the young population at a disadvantageous
position. Agarwal ef al. (2009) showed that both young and elderly people are facing
adverse financial conditions in the market, i.e. financial institutions charge higher
fees and interest rates, as they perceive older people to be more risky than prime-age
population. The expected consequences of financial exclusion of the young and the
old are different. It could be argued that young persons have the possibility to improve
their financial inclusion in the course of their lifetime. However, the probability to
catch up is disproportionate due to the fact that financial markets are developing
swiftly and constantly offering an increasing number of differentiated products.
If financial exclusion of the young is supported by their disproportionately high
financial illiteracy, then the outlook for increased financial inclusion in the future
is not optimistic. The financial exclusion of the elderly is important in the context
of demographic ageing. If the share of elderly population is high and increasing
in an economy, the possibilities of their following developments in the financial
sector in more advanced economies are limited. The ability of the elderly population
to keep up with the developments of the financial system’s new products could be
further constrained due to the increased likelihood that they are technologically at a
disadvantage as well.

Equal access to financial services is particularly important when the gender
dimension is included. Even though many gender inequality issues (such as wage,
employment and income gap) are relatively well documented, the gender gap in
equal access to finance is a topic that, due to lack of data, has only recently gained in
importance. The existence of a gender gap in financial inclusion is mostly confirmed,
especially in developing countries. Demirgii¢-Kunt, Klapper and Singer (2013)
show that, in the case of developing countries, women are more often excluded
from the use of financial services and that the consequences of their financial
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exclusion are related to inequality in terms of income, education and employment
status. Presbitero, Rabellotti and Piras (2014) analyse female involvement in a
firm’s ownership and management and find that those firms in which females are
predominantly included are more likely to be credit rationed. Muravyev, Schifer
and Talavera (2009) reached a similar conclusion. Hence, we explore the gender
gap for the young, the working population and the older population in transition
economies in order to provide deeper insight in the structure of the gap.

3. Data and preliminary evidence

Data used in the analysis include survey data from the World Bank Global Financial
Inclusion (GFI) Database. The latest GFI Survey was conducted in 2014. We are
using data for 19 Central and South East European countries!, with a total of 19,016
observations. The Survey data also provide weights, consisting of base sampling
weights and post-stratification weights (Demirgii¢c-Kunt et al., 2015). However, results
in the empirical section rely on unweighted data®. We have opted for this approach
because our aim is not to produce national level averages (for which the survey weights
are intended); instead, we focus our analysis on specific sub-samples of the Survey in
order to get additional insights. Survey weights designed for the overall sample might
not be appropriate for the discussion of national averages of sub-samples.

There are three separate age groups analysed in the paper: younger, the so-called
(prime) working age and older. These labels do not follow usual conventions in the
labour market analysis, in order to allow for more evenly distributed individuals
across each sub-sample. The young sample covers individuals aged 15-24; working
age population covers the period 25-49 and the older population covers all
respondents older than 50.

The usage of financial services is initially analysed through indicators depicting
the percentage of population using specified service. Examples of services considered
in the Survey are: whether a person has an account, whether a person has a debit or
credit card, whether a person borrowed or saved. We focus only on data covering
individuals having an account, as the most generic indicator. As a preliminary
analysis, we test the differences in sample means in each country. Differences in the
usage of financial services are already seen in the initial inspection of data. When the
entire sample is analysed’, gender differences are significant, at least at the level of 10

—

. Countries covered in the analysis include Albania, Bosnia and Herzegovina, Bulgaria, Croatia,
Cyprus, Czechia, Estonia, Hungary, Kosovo, Latvia, Lithuania, FYR of Macedonia, Malta,
Montenegro, Poland, Romania, Serbia, the Slovak Republic and Slovenia. Although, strictly
speaking, Malta and Cyprus do not belong to the group of post-transition economies, these
countries joined the European Union in 2004 and share many characteristics with other countries
from that group.

2. However, we have also conducted empirical analysis with the weighted data in order to check the

sensitivity of our results.

3. Results are not presented here in the interest of saving space, but are available from the authors

upon request.
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percent in Albania, Bosnia and Herzegovina, Czechia, Kosovo, FYR of Macedonia,
Poland and Romania. In all these countries men are significantly more likely to have
an account with a financial institution than women. In Table 1 we examine gender
differences for different age groups.

As expected, differences are significant in most countries in the case of older
population. Significant differences have been found in Albania, Bosnia and
Herzegovina, Czechia, Kosovo, FYR of Macedonia, Montenegro, Poland, Romania
and the Slovak Republic. In all these countries, it is more likely for a man to have an
account with a financial institution than for a woman.

Preliminary analysis of the prime age working population reveals some
differences. Men are more likely to have an account with a financial institution in
Albania, Bosnia and Herzegovina, Kosovo, FYR Macedonia and Serbia. However,
men are less likely to hold an account with a financial institution in Lithuania and
the Slovak Republic.

As initially expected, in the case of young population, gender differences are
significant in the smallest number of countries — Cyprus and Romania.

Sample averages also show that there are huge differences between countries. In
the case of the young population, the lowest share of population with an account is
in Albania, while the highest share is in Slovenia. It can also be noticed that average
shares are higher for prime age working population than for the young population.
Due to these differences, we include country dummy variables in our empirical
estimates.

Table 1. Having an account with a financial institution by country (as a percentage
of the total number of male and female respondents within a specific country)

Male Female leference
(sign.)
Young population

Albania 0.33 0.29 0.04
Bulgaria 0.42 0.58 -0.16
Bosnia and Herzegovina 0.41 0.36 0.06
Cyprus 0.81 0.70 0.12*
Czechia 0.73 0.68 0.05
Estonia 0.94 0.93 0.00
Croatia 0.63 0.71 -0.08
Hungary 0.61 0.58 0.03
Kosovo 0.43 0.42 0.01
Lithuania 0.46 0.46 -0.00
Latvia 0.86 0.87 -0.01
FYR of Macedonia 0.58 0.53 0.04
Malta 0.91 0.93 0.03
Montenegro 0.54 0.45 0.09
Poland 0.75 0.67 0.08
Romania 0.68 0.43 0.24%*
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Serbia 0.76 0.82 -0.05
Slovak Republic 0.43 0.53 -0.09
Slovenia 0.94 0.97 -0.03
Active population
Albania 0.61 0.45 0.16%***
Bulgaria 0.84 0.86 -0.02
Bosnia and Herzegovina 0.76 0.61 0.17***
Cyprus 0.94 0.96 -0.02
Czechia 0.93 0.93 -0.01
Estonia 0.99 0.99 0.00
Croatia 0.93 0.95 -0.02
Hungary 0.88 0.87 0.01
Kosovo 0.66 0.41 0.26%**
Lithuania 0.95 0.99 -0.04***
Latvia 0.97 0.98 -0.01
FYR of Macedonia 0.92 0.80 0.12%**
Malta 0.99 0.99 0.01
Montenegro 0.73 0.76 -0.02
Poland 0.92 0.87 0.05
Romania 0.71 0.75 -0.04
Serbia 0.92 0.87 0.06*
Slovak Republic 0.88 0.95 -0.07**
Slovenia 0.99 0.99 -0.01
Older population
Albania 0.39 0.27 0.12%*
Bulgaria 0.58 0.53 0.04
Bosnia and Herzegovina 0.57 0.43 0.14%**
Cyprus 0.97 0.93 0.01
Czechia 0.82 0.74 0.08%**
Estonia 0.98 0.98 0.00
Croatia 0.93 0.91 0.02
Hungary 0.67 0.68 -0.01
Kosovo 0.76 0.38 0.38%**
Lithuania 0.82 0.84 -0.01
Latvia 0.86 0.85 0.01
FYR of Macedonia 0.89 0.74 0.15%%*
Malta 0.98 0.95 0.03
Montenegro 0.66 0.56 0.10%**
Poland 0.78 0.67 0.10%**
Romania 0.61 0.45 0.52%**
Serbia 0.79 0.80 -0.01
Slovak Republic 0.80 0.73 0.07*
Slovenia 0.99 0.98 0.01

Source: authors’ estimates based on World Bank Global Financial Inclusion Database (2014)
Notes: *** denotes the significance at 1 percent, ** denotes the significance at 5 percent and
* denotes the significance at 10 percent.
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4. Empirical strategy and estimation results

Preliminary analysis in the previous section has shown that there are differences
between genders and among age groups in having an account with a financial
institution. Hence, in this section, we investigate which characteristics are important
contributors to the overall gender gap in financial inclusion, measured on the basis
of having an account with a financial institution. As well we investigate which
characteristics are important contributors to the gender gap in various age groups.

In the search for contributors to the gender gap in financial inclusion, we rely
on Fairlie decomposition. Fairlie decomposition is an extension of the widely used
Blinder-Oaxaca decompositions for cases when the outcome variable is binary,
which is the case in our paper. Fairlie (1999) describes the method to identify and
decompose the overall gap between the two subgroups (A and B, where N depicts the
relative size of each group) into the contribution of each specific factor considered to
be relevant for the existing gap:

A 78 = ZF(XAW) ZF(XB,G“I ZF(XBB“) ZF(XBﬂB

i=1 i=1

The benefits of applying this methodological approach is that we can assess the
contribution of each variable to the gap by observing the change in the average
probability predicted from replacing one distribution (male) with the other (female),
while holding distribution of other variables constant. It has to be emphasised,
though, that underlying probit* models (presented in Table A2 in the Appendix)
rely on the male population sub-sample®. In this case, the data in Table 2 provides
an estimate of the contribution to the total explanation of the gap resulting from
women having the same distribution as men®.

4. Following Fairlie (2017), we present results of 1000 replications with randomised order of
covariates in order to address the issue of path-dependent decomposition. An advantage of relying
on the probit model is that it somewhat decreases the problem of unobserved heterogeneity
present in cross-sectional data. As Wooldridge (2002) showed, the estimated betas in this context
are indeed biased, but ranking of the relative importance of covariates is preserved. It could be,
however, the case that there are important variables omitted, which are only important for either
men or women. In that case, ranking of the covariates importance would have been different had
we included this additional variable in the estimates.

5. As a robustness check, we also performed testing with pooled estimates as well as with female
coeflicients. Furthermore, all variants (male, female, pooled) were tested with and without
sample weights. Results can be obtained from the authors upon request. In general, the sign of
the estimated coefficients is the same across different estimations; the same variables turned out
to be significant.

6.1t could be the case that men have different personality traits than women (on average). Personality
traits influence a person’s behaviour as an economic agent and also their decision about having an
account with a financial institution or not. Unfortunately, data in the Survey were not very rich
with information on personality traits, so we were not able to address these points in the empirical
analysis.
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The methodology relies on defining characteristics which are important for

the specific outcome (in our case weather a person has an account with financial
institution). Bearing in mind the source of the data, we include following
explanatory variables (detailed description of variables can be found in Table Al in
the Appendix):

Level of education. Empirical research shows that individuals with higher levels
of education exhibit not only a higher level of financial inclusion and a higher
financial literacy level, but also that those individuals plan expenditure and build
up a financial safety net (OECD, 2013; Hung, Parker, Yoong, 2009). Hence, if
persons are more educated, they could envisage different ways of gaining financial
resources though formal channels, such as financial institutions. Thus, if there
are differences in educational attainment between men and women, it could
be more likely that a more educated person will be less financially excluded.
This notion is included in the specification as dummy variable for the highest
obtained educational level of respondent, primary education being a reference.
Employment status. In the analysis employment status is considered not as a
current labour market attachment, but rather as exposure to economic activity
during the previous year. If a person had already had more work experience,
they might be more likely to find a job, even if currently unemployed or in-
active. Furthermore, they might be included more than economically inactive
persons (Goodwin et al., 1999). To the extent that men are more likely to be
involved in economic activities, this variable can explain the financial inclu-
sion gap. It also has to be emphasised that, in the context of post transition
economies, employment does not necessarily imply that a person should have
an account, due to the large shadow economy. There is widespread anecdotal
evidence reporting cases of cash payment, in kind payment or no payment at all
for work done by employees. Employment itself can be formal (but not actually
paid, although a contract exists) or informal (and in that case more likely paid in
cash).

Income. Rhine and Greene (2006) confirm that income is an important
determinant of financial inclusion. Furthermore, since some countries impose
restrictions on females who want to do the same jobs as males, often for higher
paying posts (Fleury, 2016), males have more opportunities for having a higher
income. Hence, to the extent that men earn comparably more than women and
are more likely to be asset-owners, they are also more likely to be more financially
included than women. We include this in our model by specifying a dummy
variable for each income quintile respondent belongs to, the middle value being
a reference.

Agriculture depicts whether a respondent participated in the sales of agricultural
products produced either by himself or his family. The variable aims to capture a
specific segment of the population, frequently not accustomed to using financial
products. Literature shows that small farmers, in particular, are more likely to
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be financially excluded (Dev, 2006). Agricultural activity in the pre-transition
period was frequently organised in large state-owned enterprises with individual
households being allowed to own only small allotments, in some of the cases
big enough only for subsistence agricultural activity. Transition towards being
agricultural producers might have been challenging, particularly in more remote
areas. This population might be voluntarily financially excluded, due to long-
term distrust in financial institutions. Additionally, they might operate within
the shadow economy, as it might be more costly to compete in the regular mar-
ket for agricultural products. However, the questionnaire is focused on obtain-
ing financial resources from agricultural activities through sales. So, regardless
of the possibility that a person may operate within the shadow economy for
business purposes, they might still have an account with a financial institution
for personal reasons. It is to be highly expected that, in such circumstances, men
will be designated for taking care of the financial side of a family agricultural
business. To the extent that men are more likely to participate in agricultural
activities defined as means to get financial resources, this can contribute to the
gender bias in financial inclusion.

- Government support depicts whether a person received any kind of government
support during the last 12 months. This is an indication of another type of
sub-population, accustomed, to a certain extent, to being provided for by
government institutions. In that case they might be more accustomed to not
seeking financial resources by themselves, but rather to wait for government
institutions to find a solution for their (financial) problems, whatever the initial
reason they found themselves in this situation might be. Frequently, government
support can be obtained only if a person has financial account. However, there
are also some cases of non-financial support, where one’s relation to financial
inclusion is not straightforward. It could also be the case that men are more likely
to be designated as recipients in cases when support is provided for the whole
family. To the extent that there are gender differences in receiving government
support, we expect correlation with the gender gap in financial inclusion.

- Country dummy variables. Initial analysis has revealed that there are important
differences in financial inclusion indicators among the economies analysed. In
order to capture these, we include dummy variables (with Poland, as the largest
country in the sample, being the reference) in our specification.

Analysis is first performed on the overall sample, additionally including a dummy
variable referring to age, the working age group being the reference. Subsequent
analysis refers to separate estimates covering the younger population, the working
age population and the older population.
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Table 2. Factors explaining the gender gap in the financial inclusion of different age

groups
Entire sample Young sample Working age Older sample
sample
Male 0.79 0.61 0.87 0.78
Female 0.75 0.59 0.84 0.71
Difference -0.04 -0.01 -0.03 -0.07
Total
contribution (%
of difference) 72.79 105.07 78.60 67.17
% of total contribution
Young -13.89%**
Older 0.76
Secondary ed. 44 83%** 76.99%** 33.69%%* 42 24%%*
Tertiary ed. 1.30 -83.89*** -17.03 15 11%%*
Empl 56.45%%* 118.89%** 71.68%** 28 44%**
Income 1q 1.49%* 6.71 10.76** -1.56*
Income 2q 1.86%* -2.06 5.70% 0.56
Income 4q 0.15 3.39 -0.70 -0.31
Income 5q 5.91%** 5.52 -1.04 8.12%**
Agriculture 0.17 -0.87 -0.23 0.54
Gov_support -0.57%%* -40.75%** -9.62%%* 0.68
Albania 4.89%** 45.99** 7.48%* -2.22%
Hungary -0.23 1.14 -0.52 -0.17
Czechia -0.20 -8.66 -0.10 0.02
Romania -1.19% 0.18 -3.66 -0.96
B. and H. 3.31%* 14.49 5.97* -0.24
Bulgaria 4.90%*** 1.16 -1.58 7.97***
Croatia 2.94%* -1.24 2.16 3.27%*
Cyprus 4.25%* 12.75 0.75 4 42%*
Estonia -2.51 -6.04 -0.12 -3.79*
Latvia -1.66 -13.02 1.22 -1.79
Lithuania -0.01 10.38 0.94 -0.02
FYR of
Macedonia 0.51 -6.39 0.21 0.74
Malta -2.27 5.69 -3.04 -1.44
Montenegro 0.64 0.62 0.84 0.31
Serbia 0.04 -2.97 -0.32 0.44
Slovak R. -0.72 -11.00 0.50 -0.51
Slovenia -1.07 3.81 2.15 -0.77
Kosovo -4, 83%** -30.07 -6.10%* 0.78

Source: authors” estimates based on World Bank Global Financial Inclusion Database (2014)
Notes: *** denotes the significance at 1 percent, ** denotes the significance at 5 percent and *

denotes the significance at 10 percent.
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The diagnostics segment of Table A2 in the Appendix reveals the structure of the
sample. As previously noted, probit estimates were based on the male sub-sample,
while the total number includes both genders. The pseudo R? of the probit estimates
is relatively high and in all cases all variables are jointly significant.

There are important differences when different age groups are considered,
although in all cases, on average, it is more likely that men will have an account with
financial institutions rather than women. The financial inclusion gap is the smallest
for the youngest and widest for the oldest sub-sample. Chosen variables jointly explain
between 67% (for the oldest sub-sample) and 105% (for the youngest sub-sample) of
the gap. The result for the youngest sub-sample is somewhat surprising. Bearing in
mind that the coefficients of the probit estimates rely on the male sub-sample, this
would imply that there are important differences between young males and females
and this creates a lucrative venue for future research efforts. Results so far indicate
that, had the young females the same observable characteristics as the young males,
the gap we are interested in for the purpose of this research would be even wider.

When the total sample is considered, the largest positive contributor to the gap is
employment, implying that labour market exclusion is related to financial exclusion.
When specific age groups are considered, labour market exclusion is very important
for the young population. It could be the case that family responsibilities for women
aged 15-29 are related to their distance from the labour market and, subsequently,
also the reason why they are less likely to have an account with a financial institution
than men of the same age. Although the employment variable is also significant
for the older age group, for them the most relevant variable explaining the gap is
secondary education. The difference in higher educational attainment at this age
explains the existing gap. It is also important for other age groups: the least important
for the working age population, but interesting result is that it is also important for
explaining the gap in the younger population.

The variable acting towards reduction of the gap in young population is tertiary
education. For the older population, tertiary education is still an important
contributor in explaining the gap. This shows that in the older age group there are
important differences concerning the educational attainment level between men
and women. However, these educational differences are not contributing factors to
explaining the existence of the gap in young population; quite the contrary. For the
young, had the men and women the same level of educational attainment (other
characteristics being equal), the gap would be even wider. Since young women tend
to have higher educational attainment, it is important to investigate the drivers for
financial inclusion beyond education.

Income variables also provide explanation for the existing gap, but in a very
specific way. In the case of working population, lower end of the income distribution
is an important covariate explaining gender differences in having an account with
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a financial institution. For the older population, a significant explanation is at
the higher end of income distribution. Traditional roles in the family seem to be
preserved in the older population sub-group with higher income. It also seems that
traditional family roles are important for prime-age working population at the lower
end of income distribution.

Government support acts towards reducing the gender gap in having an account
with a financial institution for young and working population. In both cases, had
females in the same proportion been designated the recipients of government
support, the gap would have been even wider. These results deserve additional
attention in future research. However, based on correlations presented in this paper,
it is not clear whether any policy recommendations can be made. Hence, the na-
ture of channelling government support and its impact on financial inclusion of
beneficiaries should be more thoroughly investigated.

As initially expected, the country of residence is an important predictor for
explaining the gender gap in financial inclusion. Our results indicate that this is
even the case when we focus on young population. Thus, if policy recommendations
are sought, it would be beneficial to analyse what drives the gender gap in financial
inclusion among young population across different countries.

5. Discussion

A well-functioning financial system plays a vital role not only in supporting
economic growth (Wachtel, 2001), but also in meeting individuals’ financial
needs. Even though post-transition economies still share many common features,
development of their financial systems differs. Most post-transition economies in-
herited banking systems with structural distortions; however, unlike less-advanced
reformers, fast-trackers managed to come up more easily with a relatively strong
banking sector (Bonin and Wachtel, 2002). On the other hand, less-advanced
reformers are still lagging behind in financial intermediary development, especially
in lending ability (Cojocaru et al., 2015). At the same time more developed financial
systems are associated with a higher share of individuals having an account. Hence,
the more developed financial system, the higher the probability also of females to
have an account and to be financially included.

A limited number of studies on financial inclusion determinants focus on
the gender difference in financial inclusion. However, most of them confirm the
existence of a gender gap in financial inclusion. Demirgii¢c-Kunt, Klapper and Singer
(2013), in a sample of 98 developing countries find evidence of a significant gender
gap in financial inclusion, even after controlling for individual characteristics.
Muravyey, Schifer and Talavera (2009), who analyse a sample which mostly includes
post-socialist economies in Eastern Europe and Central Asia, acknowledge the
discrimination against female entrepreneurs. The gender gap in financial inclusion
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is not only present in developing countries. Morsy and Youssef (2015) analyse
developed and developing countries and also find that females are more likely to
be financially excluded. However, as Muravyev, Schifer and Talavera (2009) find, in
more financially developed economies females are more likely to get loans and to
face lower collateral requirements.

Young population is especially vulnerable to financial exclusion. Our results show
that contributing factors to the financial inclusion gap of the young population are,
among others, employment and education. Unemployment of young population,
which is very high in many post-transition countries (Tomi¢, 2016; International
Labour Organization, 2015), is another barrier to financial inclusion. Since
entrepreneurship and self-employment are important contributors to the overall
employment growth (Botri¢ and Tomi¢, 2016) and employment is an important
determinant of financial inclusion, promoting entrepreneurship might be a way
to increase relationships with financial institutions and, thus, of being financially
included. However, we have to bear in mind that it is difficult to start a business in an
uncertain environment, especially for a young population that, generally speaking,
has not accumulated the wealth needed to start a business. Since our sample covers
the still economically fragile period, starting a business might have been an obstacle
to a significant number of young persons and, hence, a number of them remained
financially excluded during this period.

A similar argument is valid for education. Since better education is associated
with finding a job more easily (Wolbers, 2003), higher educational attainment is
positively correlated with financial inclusion. Hence, investment in education,
especially in education quality, might reduce the financial inclusion gender gap
in younger population. The choice to continue education might also be restrained
by the financial resources available. To the extent that this decision depends on
the resources within a family, it might be the case that a male child is favoured in
comparison to a female child. Policies aimed at supporting education, in particular
alleviating the financial burden for parents, could decrease the gender gap in
financial inclusion.

Financial inclusion can also be related to migration. High unemployment in
post-transition countries might cause migration to more developed countries, which
are suffering less from unemployment problems, especially youth unemployment. If
migrants had the opportunity for self-employment and, thus, were able to generate
adequate income, they would not be forced to migrate. Hence, policies targeted to
increase self-employment and entrepreneurship might not only increase financial
inclusion, but also decrease migration pressures coming from low job opportunities.
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6. Conclusions

In this paper we tackled the issue of gender gap in financial inclusion across
post-transition economies. Results show that financial inclusion varies across
countries, but, in general, males are more financially included than females. Since
we were interested in differences in financial inclusion for different age groups,
we conducted the analysis on the entire sample and separately on the young, the
prime-age active and the older-than-50 sub-samples. Our results indicated that the
financial inclusion gender gap for the youngest population is the smallest.

We investigated several characteristics which were deemed important for
explaining the gender gap: education, employment, income, government support,
and whether a person is engaged in agricultural activity. When the entire sample is
considered, the largest positive contributor to the gap is employment, implying that
labour market exclusion is related to financial exclusion. Furthermore, we found
that, while having secondary education explains the existence of the gap, tertiary
education acts towards reducing the gap in the case of young population.

We found that traditional roles in the family (i.e. men being more financially
included) are distributed differently across the family income spectrum. In the case
of older population, traditional roles seem to be important for the higher end of
income distribution, while for the working age population they seem to be evident
at the lower end of the distribution.

Since having a financial account is a prominent issue for the financial inclusion
of females, this problem might be mitigated, besides investing in formal education,
by awareness-raising campaigns, which would bring financial services closer to
women and, thus, decrease gender differences. Additionally, changes in legislation
in some of the countries in our sample, which would remove restrictions on females
working at the same jobs as males in some sectors, might increase the employability
of females and, thus, their financial inclusion.

Given that our results indicate the smallest financial inclusion gap for the
youngest population, and that they might adapt more easily to new situations,
future research might broaden analyses with the types of financial exclusion of the
younger population, as well as with the reasons behind it, which might give rise to
the creation of policy measures designed to increase youth financial inclusion.
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Appendix

Table A1. Definition of variables

Variable Definition

Fin account | =1, if respondent has an account with financial institution

Male = 1, if respondent is male

Young = 1, respondent is older than 15 and younger than (or equal to) 24

Working = 1, if respondent is older than 25 and younger than (or equal to) 49

Older = 1, if respondent is older than 50

Primary ed. | =1, if respondents' highest completed education level is primary

Secondary = 1, if respondents' highest completed education level is secondary

ed.

Tertiary ed. | =1, if respondents' highest completed education level is tertiary

Empl = 1, if respondent received any money for doing work in the past 12 months

Income 1q | =1, if respondents’ household belongs to the 1st income quintile in the country

Income 2q = 1, if respondents' household belongs to the 2nd income quintile in the country

Income 3q = 1, if respondents' household belongs to the 3rd income quintile in the country

Income 4q = 1, if respondents' household belongs to the 4th income quintile in the country

Income 5q = 1, if respondents' household belongs to the 5th income quintile in the country

Agriculture | = 1, if respondent personally received money from the sale of his or family's
agricultural products during the last 12 months

Gov_support | = 1, if respondent personally received any financial support from the
government during the last 12 months

Country = 1, if respondent is from a specific country
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Table A2. Probit estimates for Fairlie decomposition

Whole sample Young sample | Working sample | Older sample
Constant 0.12(0.11) -0.51* (0.29) 0.20 (0.21) 0.01 (0.12)
Young -0.56*** (0.06)
Older -0.03 (0.05)
Secondary ed. 0.58%%* (0.05) | 0.65%**(0.10) | 0.71**(0.10) | 0.58*** (0.06)
Tertiary ed. 1.05%%*%(0.07) | 1.35%%*(0.24) | 1.34***(0.14) | 0.89%***(0.10)
Empl 0.90*** (0.05) | 0.83***(0.10) | 0.88***(0.07) | 0.88*** (0.07)
Income 1q 0.33%%% (0.06) | -0.20(0.14) | -0.46*** (0.11) | -0.34***(0.09)
Income 2q -0.14%* (0.06) -0.09 (0.15) -0.27%* (0.12) -0.06 (0.08)
Income 4q 0.07 (0.06) 0.20 (0.15) -0.07 (0.12) 0.11 (0.08)
Income_5q 0.23%%* (0.06) 0.18 (0.14) 20.03(0.11) | 0.45%**(0.08)
Agriculture 0.01 (0.06) -0.02 (0.16) -0.02 (0.11) 0.04 (0.09)
Gov_support 0.34%%%(0.05) | 0.75%**(0.15) | 0.29%**(0.11) | 0.27***(0.07)
Albania 0.79%** (0.11) | -0.77***(0.29) | -0.51** (0.21) | -1.00***(0.15)
Hungary 20.32%%* (0.11) | -0.21(0.33) 0.18(0.22) | -0.40%** (0.14)
Czechia 0.05 (0.12) 0.37 (0.33) 0.04 (0.23) -0.02 (0.16)
Romania 20.48%%* (0.11) | 0.07(0.35) | -0.67***(0.21) | -0.47%**(0.13)
B.and H. 20.52%%% (0.11) | -0.64**(0.30) | -0.42*(0.21) | -0.57***(0.14)
Bulgaria 20.55%%* (0.11) | -0.46(0.33) -0.46** (0.22) | -0.58*** (0.14)
Croatia 0.30%* (0.12) -0.08 (0.28) 0.24 (0.23) 0.77%** (0.20)
Cyprus 0.62%** (0.12) 0.44 (0.30) 0.25 (0.24) 0.98%** (0.19)
Estonia LAT***(021) | 1.34%%*(0.48) | 1.35%%*(0.48) | 1.51%**(0.28)
Latvia 0.41%** (0.13) | 0.69%* (0.35) | 0.57** (0.29) 031* (0.17)
Lithuania -0.05 (0.12) -0.39 (0.30) 0.20 (0.25) 0.03 (0.17)
FYR of Macedonia 0.17 (0.12) -0.31 (0.30) 0.09 (0.23) 0.43%** (0.16)
Malta 1.19%%* (0.18) 0.61 (0.40) 1.29%%% (0.43) | 1.43%**(0.26)
Montenegro 20.52%%% (0.11) | -0.16(0.30) | -0.71%**(0.20) | -0.50%** (0.15)
Serbia 0.16 (0.12) 0.48 (0.32) 0.05 (0.23) 0.10 (0.15)
Slovak R. 0.23%* (0.11) 0.42(0.31) -0.29 (0.22) -0.11 (0.15)
Slovenia 1.57%%%(0.21) | 1.30%**(0.48) | 1.14**(0.36) | 1.96*** (0.37)
Kosovo 2037%%%(0.10) | -0.40(0.27) | -0.68***(0.19) 0.14 (0.17)

Diagnostics

N — probit 8087 1128 3234 3725
N- . 19016 2364 7590 9062
decomposition
LR chi2 2462.87*** 398.927#%* 749.10%** 1100.37***
Pseudo R2 29.76 26.36 30.70 27.77

Source: authors’ estimates based on World Bank Global Financial Inclusion Database (2014)
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welfare. Yet, neither competition is perfect, nor is it merely to maximise the
individual benefits of competitors.

James D. Madden contributes to this everlasting discussion, with his PhD
dissertation “Strategie in volatilen Mdrkten” (Strategy in volatile Markets); he provides
a comprehensive theoretical study (with empirical backing) on diversification, one
of the major aspects of socioeconomic reality that removes perfectness from actual
competition.

The author does not hide his preference for the (neo-) classical school - Friedrich
A. von Hayek is his main inspiration and the source for the introducing citations
chosen in the main chapters of his thesis. Nevertheless, Madden is a business
economist; therefore, he succeeds in anticipating that beyond the necessary micro-
foundation of theoretical macroeconomic neoclassical equilibria there lies the
reality of the daily struggle to sustain a business in the framework of aggressive,
often destructive, imperfect competition. This becomes obvious from the very
beginning of the book, when the author sets the basic hypothesis of his analysis:
“on the one hand, businesses depend on new knowledge in order to adjust successfully
to changing general conditions; yet, on the other hand, they do not have the time they
would probably need to develop this new knowledge... business diversification is a way
to efficiently solve this problem” (page 7 of the book).

* Grigoris Zarotiadis, School of Economics, Aristotle University of Thessaloniki, Greece
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The organisation of the book is quite straightforward. In his introductory chapter,
the author determines his main question(s) and provides a logical diagram (page 25)
that clearly describes the methodological structure of the ensuing pages.

Madden starts from the main linkage in relevant literature: from the point of
view of each specific entrepreneur the decision to diversify results from uncertainty.
It is the lack of perfect information that motivates producers to differentiate the
commodities supplied, either in the procedure of producing them, or in their very
specific characteristics themselves.

Here, it is necessary to clarify two issues with respect to this starting hypothesis
set by the author: first, it is a microeconomic argument that searches for individual
incentives, although, macro-economically speaking, diversification refers to the
fact that today’s societal needs expand not only quantitatively but also qualitatively.
Second, it is a clearly neoclassical way of anticipating the motives for diversification,
as they result from denying one of the most crucial ‘orthodox’ assumptions, namely,
perfectness of information.

Heterodox analysts see in the decision to diversify one of the thinkable choices
for the energetic, aggressive (in that sense) competitors to maintain and expand
their spectrum of monopolistic power. It becomes obvious that the uncertainty
argument (the starting point of Madden in his PhD thesis) refers, on the contrary, to
passive competitors, who simply try to optimise their position in the framework of
an overlying, untouchable competitive environment.

Next, in the contents of the book, the author proceeds with the second chapter
presenting a thorough review of standard relevant literature regarding the decision
to diversify. Beyond presenting theoretical justifications in a comprehensive way, he
also includes in his examination an empirical meta-analysis to reach combinatory
conclusions on the assessment of existing theoretical arguments. Overall, Madden
concludes that existing empirical contributions provide, at best, a weak association
between diversification and business success, whereas the causality of this relationship
is even more dubious. For him this is an indication for the need of further, more
sophisticated theoretical contributions. Thereby, he justifies the introduction of
new arguments resulting from the non-standard assumptions of limited rationality,
opportunistic behaviour and uncertainty, which is actually the theoretical path he
chooses to follow.

In the following two chapters (C and D in the book) Madden goes deeper into a
detailed analysis of the two main ways of modelling the decision to diversify, as well
as the direction of diversification: first the theory that starts from transaction costs
and, second, the one that focuses on the most efficient use of resources.

According to the author, neither transaction costs nor the resources based
considerations are capable of providing convincing justification for our main
question. Madden sees the reason for this weakness in the simplistic, I would also
say obsessive, use of neoclassical and standard industrial economics hypotheses.
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Based upon this recognition, the author proceeds to combine the tradition of
transaction costs and resources modelling in a model where dynamic know-how
and technology are included. In chapters E and F of the book, he presents his
approach in detail, starting from the basic conceptions and moving on to the final
presentation of the comprehensive model. The proposed framework goes beyond
the standard assumption of homogenous technologies shared by all competitors
and, consequently, provides alternative solutions for explaining the phenomenon
of diversification in an environment of uncertainty. Madden summarises his
contribution in 6 theoretical hypotheses that describe the way in which process
and/or behavioural uncertainty induce businesses to develop-market, cooperative
or hierarchical forms of diversification.

Concluding, the monograph reviewed constitutes a useful tool for any scholar
who wants to deal with competition theory, especially concerning diversification
issues. This happens because, first, the author provides a constructive review of
relevant literature along with a practical categorisation of alternative arguments,
and, secondly, because Madden presents an innovative, combinatory model that can
form the basis for future theoretical advancements, as well as for relevant empirical
research.
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