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Abstract

This paper examines the factors that account for the deterioration in the asset quality of Ghanaian banks during a period of financial crises using
a unique dataset on 25 banks from 2005 to 2010. Based on system Generalized Method of Moments estimations, we find that the persistence of
non-performing loans in addition to loan growth, bank market structure, bank size, inflation, real exchange rate and GDP growth are the significant
determinants of banks asset quality in Ghana. The findings have implications for both bank management and regulators in emerging economies.
© 2014 Africagrowth Institute. Production and hosting by Elsevier B.V. Open access under CC BY-NC-ND license.
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1. Introduction

An efficient financial intermediation requires a stable banking
system to channel surplus funds into savings for investments to
promote rapid economic growth (King and Levine, 1993; Brown
et al., 2009). This is done through the creation of loan assets by
banks and other financial intermediaries. However, the creation
of the loan assets exposes banks to the risk of defaults by borrow-
ers as well as liquidity constraints. This does not only affect the
bank profitability but also the stability of the banking system.
Numerous empirical studies' have found high levels of non-
performing loans to have preceded banking crises, as evidenced
from the recent sub-prime mortgage crises. In many African
countries, high levels of non-performing loans resulted in the
banking crises from 1982 to 1989. For instance in Ghana, Kapur
et al. (1991) and Daumont et al. (2004) documented evidence
that about 41% of loans to private borrowers in Ghana were
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non-performing and that seven (7) of the eleven (11) audited
banks were declared bankrupt. The major source of loan defaults,
as argued by Keeton (1979) and Stiglitz and Weiss (1981), are
from information imbalances in credit markets. Due to infor-
mation asymmetry, banks are more likely to adversely select
high risk loan clients because they can afford the high loan price
demanded by the banks. Additionally, the high loan rates may
also induce ex-post behaviour by borrowers in investing in risky
projects which increases probability of default.

Like in the other African countries which experienced bank-
ing crises in the 1980s, several reforms were undertaken to
improve the stability of the financial system. However, finan-
cial stability risk within the Ghanaian banking industry is still
high largely due to the continuous deterioration in the asset qual-
ity of the banking sector (IMF, 2011).> This current empirical
investigation is motivated by this worrying trend and seeks to
provide insights into the factors that contribute to the continuous
deterioration in bank asset quality in Ghana. While several stud-
ies have examined the stability of banking systems in developed
economies and developing Asian economies, empirical evidence
for emerging African economies appear to be scant. In an early
study on the fundamental drivers of loan losses, Keeton and
Morris (1987) found that adverse macroeconomic environment
leads to high increases in provisions for bad and doubtful debt.
Meanwhile Keeton (1999) provided first evidence on the linkage

2 See IMF Financial Stability Update Report on Ghana. The report further
asserts that any slight deterioration in the quality of banking industry loans will
lead to a collapse of the banking industry.
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between credit growth and the resultant lower credit standards’
which contributed to high loan defaults among US banks. Kalirai
and Scheicher (2002) also concluded that the quality of bank
loan assets was mainly influenced by macroeconomic factors
such as nominal interest rate, production index, stock returns
and business confidence. Bofondi and Ropele (2011) examined
the effect of macroeconomic factors on banks’ loan quality over
a 20-year period in Italy. While the authors find household non-
performing loans to vary directly with unemployment rate and
nominal interest rate, growth in GDP and housing prices had
an inverse relationship with the performance of loans granted
to households over the study period. Using the vector autore-
gressive (VAR) methodology to perform a stress test of the
banking system in Ghana, Amediku (2006) employed quarterly
data from 1995 to 2005 to conclude that a deterioration in bank
non-performing loans resulted from adverse output shock and
rise in inflation.

Using a sample of commercial and savings banks in Spain
from 1985 to 1997, Salas and Saurina (2002) examined the deter-
minants of bank asset quality. The authors find credit expansion,
bank size, efficiency, economic growth, portfolio composition,
interest spread, equity and market structure as the significant
determinants of problem loans. By employing both dynamic and
static panel regression models, Pain (2003) identified both bank-
specific and macroeconomic determinants of non-performing
loans for major UK banks. The panel regression estimates indi-
cated that GDP growth, real interest rates and lagged aggregate
lending growth, and loan portfolio composition explained loan
loss provisioning of the major United Kingdom banks studied.
Louzis et al. (2012) examined both macroeconomic and bank-
specific determinants of loan quality in the Greek banking sector
to identify economic growth, unemployment rate, lending rates
and public debt as the significant factors that explain variations
in bank non-performing loans. The authors find that the type of
bank loan significantly affects the performance of overall bank
loan portfolio. Specifically, while the quality of consumer loans
and business loans is greatly affected by lending rate fluctua-
tions and real GDP growth respectively, mortgages were found
to be least affected by macroeconomic developments.

Motivated by the economic and banking crises between the
1980s and mid-1990s in a large number of Sub-Saharan African
countries, Fofack (2005) examined factors that caused the high
non-performing loans for both the CFA and non-CFA* countries;
identifying economic growth, depreciation in the exchange rate,
real interest rate, net interest margins and interbank loans as the
significant contributing factors of the banking crises. In a study
into banking consolidation after the banking crises in Nigeria,
Ezeoha (2011) provides evidence to suggest that consolidation
of banking system leads to a deterioration in bank asset quality.
While the author finds liquidity and equity capital to have wors-
ened asset quality over the study period, profitability, unsecured
credit, and credit expansion improved the performance of bank

3 The relaxing of credit requirements.
4 Did not include Ghanaian banks although the study period covered the
banking crises in Ghana.

loan portfolio. De Bock and Deymyanets (2012) assessed the
linkages between banks’ asset quality and macroeconomic fac-
tors in 25 emerging banking markets> from 2006 to 2010. The
authors identified fall in exchange rate and worsening terms of
trade as the correlates of bank asset quality. More recently, Klein
(2013), in examining the causes of non-performing loans in Cen-
tral, Eastern and South Eastern Europe (CESEE) from 1998 to
2011, found bank equity, profitability, excessive lending, unem-
ployment, inflation and exchange rate as the factors that cause
fluctuations in the performance of bank loan portfolios.

From the empirical literature, bank-specific determinants of
asset quality appears to be scanty in many emerging markets
with vast empirical studies on American, European and Asian
banking systems.® The less stringent regulatory framework of
banking systems in emerging markets makes it inappropriate for
wholesale application of the findings from developed banking
markets in such markets. While a number of studies’ have exam-
ined various aspects of the Ghanaian banking industry, to the best
of our knowledge, no study® has examined the bank level factors
that explain the performance of bank loan portfolio. With Ghana
having a bank dominated financial system’ like many African
and emerging economies, examining the factors that account for
deterioration in bank asset quality would not only lead to banking
system stability but also improve the soundness of the financial
system in general. Also, the quality of banks assets not only
has greater implications for bank management and supervisory
authorities, but also poses great challenges to governments in the
pursuit of stable economic environment to stimulate growth and
enhance the welfare of its citizenry. Against this background, this
study examines bank-specific determinants of asset quality in the
Ghanaian banking industry using bank level data on 25 banks
from 2005 to 2010. Unlike prior studies, this study makes use
of a unique dataset to disaggregate non-performing loans into
its different classes. This enables us to identify the source(s)
of persistence. From our results, we find that non-performing
loans account for 7.1% of banking industry assets, supporting
what Caprio and Klingebiel (1996) describe as “a silent form of
distress” in which a significant portion of the banking system is
insolvent, but still remains open. Our empirical estimation from
the system generalized method of moments (GMM) provides
evidence in support of the persistence of non-performing loans
in addition to loan growth, market concentration, size, income
diversification, inflation, GDP growth and real exchange rates
as the significant determinants of banks asset quality in Ghana

5 Argentina, Brazil, Bulgaria, Chile, China, Colombia, Dominican Republic,
Hungary, India, Indonesia, Israel, Korea, Malaysia, Mexico, Peru, Philippines,
Poland, Romania, Russia, South Africa, Thailand, Turkey, Ukraine, Uruguay,
and Venezuela.

6 Keeton and Morris (1987), Keeton (1999), Gambera (2000) Rajan and Dhal
(2003), Jimenez and Saurina (2006), Hoggarth et al. (2005) Bofondi and Ropele
(2011) and Louzis et al. (2012).

7 Buchs and Mathiesen (2008), Bawumia et al. (2005), Amediku (2006),
Aboagye et al. (2008a), Aboagye et al. (2008b), Biekpe (2011), Saka et al.
(2012), Aboagye (2012), Zangina and Bokpin (2012).

8 Amediku (2006) examined the effect of macroeconomic factors on non-
performing loans.

9 In all, 75% of the assets of the financial sector are made up of bank assets.
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over the crises. Substandard and doubtful loans were found to
persist on overall bank asset quality. The findings were robust to
both ordinary least squares and difference method of moments
(GMM) estimations.

The rest of the study is organized into the following: Section
2 focuses on the overview of the Ghanaian Banking industry.
Section 3 gives the description of the data used and econometric
specification. Section 4 discusses the results of the empirical
estimation and Section 5 concludes the study.

2. Overview of banking in Ghana

In the 1980s, most public sector banks were declared insol-
vent with about 41% non-performing loans attributable to the
private sector (Kapur et al., 1991, pp. 60-61). This period
also witnessed numerous prudential banking reforms in Ghana
and many developing economies; spearheaded by World Bank.
Specifically in Ghana, such reforms included the passing of the
Banking Law, 1989 (P.N.D.C.L. 225), Bank of Ghana Act, 2002,
Act 612, the Banking Act, 2004a,b (Act 673), and the Banking
Amendment Act 2007 (Act 783). The Banking Law (P.N.D.C.L
225) was revised in 1989 under the Financial Sector Adjust-
ment Programme (FINSAP I). Some of the new provisions in
the Act included placing limits on risks exposure; capital ade-
quacy ratio of 6%; setting uniform accounting standards and
expansion of auditing scope and strengthening both on-site and
off-site supervision of banks by the Bank of Ghana. The super-
visory powers of the Bank of Ghana were enhanced with the
revision of the Bank of Ghana Law (P.N.D.C.L 291) in 1992.
In 2002, the Bank of Ghana Act 612 led to the establishment of
the Banking Supervision Department responsible for the super-
vision and examination of all banking institutions in the country
to strengthen the regulatory capacity of the Bank of Ghana. The
supervision of the banking and credit system was to ensure
adherence to prudential banking reforms by Ghanaian banks.
The Banking Law, 1989 (PN.D.C.L. 225), was replaced by
Banking Act, 2004a,b (Act 673) to promote an effective bank-
ing system. The regulations in the Act covered the licensing of
banks, capital requirements, liquidity, ownership and control,
restrictions on lending, supervision and control and accounts
and auditing. A notable reform in the Act was the increase in the
minimum capital adequacy ratio from 6% to 10%. The Bank-
ing Amendment Act (2007), Act 738, replaced the Banking Act
(2004) with an additional function of ensuring the soundness and
stability of the financial system in Ghana and also the establish-
ment of offshore banking and other offshore financial services
such as insurance and leasing with a focus of positioning Ghana
as the regional hub for financial activities in Africa and to attract
diaspora investments. As evidenced from the aforementioned
reforms, most of the regulations have sought to ensure adherence
to best banking practices.

2.1. Stylized fact about Ghanaian banks
2.1.1. Asset structure of Ghanaian banks

The asset structure of Ghanaian banks is mainly made
up of loans and advances, assets held in foreign currencies,
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Govt. and BoG Bills —
26%

Fig. 2.1. Asset Structure of Banks (2010).
Source: International Monetary Fund (2011).
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Fig. 2.2. Income Structure (2007-2010).
Source: Bank of Ghana (2011).

investments in government securities and other assets. From
Fig. 2.1, banks loans and overdrafts accounted for 40.1% of
total banking industry asset in 2010 compared to investments,
government bills and securities of 26%. In all 8% of the banking
industry assets are held in the form of foreign assets. The impli-
cations of the banking industry asset structure are that banks are
exposed more to credit risk.

2.1.2. Loan asset portfolio analysis

From Table 2.1, banking industry loans and advances
expanded from 2005 to 2010. The gross loans granted by the
industry was GH¢m 2519.70 in 2005. This figure almost dou-
bled to GH¢m 4146.5 in 2006. The rising trend continued to
2010 at GH¢m 7994.70. The growth in banking sector lending
to private enterprises also followed a similar trend: from 68%
share of gross loans in 2006, above the period average of 66.95%.
The period end figure of 72.8% shows the continuous reliance
of the private sector on the banking industry for funding. While
household share in gross loans exhibited little variations between
the ranges of 13.7% in 2010 and 17.6% in 2008, credit to gov-
ernment and public institutions and public enterprises declined
from 5.1% and 12%, respectively, in 2006 to 2.6% and 10.9%,
respectively, in 2010. The high concentration of lending among
private enterprises indicates that any adverse economic effects
could affect the ability of firms to service bank debts and have
severe consequences for banking operations.

2.1.3. Composition of bank income

Fig. 2.2 depicts the composition of bank income from 2007 to
2010. Generally, the industry has high concentration of income
in the form of interest income. In 2004, the share of interest
income was 49.40% of total income compared to 21.50% for
both commission and fee income and investment income. In
2008, while the share of interest income increased to 55.30%,
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Table 2.1
Banking sector loans (2006-2010).

2006 2007 2008 2009 2010 Average
Gross loans (GH¢m) 2519.7 4146.5 5966.8 6920.8 7994.7 5493.73
Distribution of gross loans by economic sector (In %)
Private enterprises 68.0 64 63.4 67.6 72.8 67.0
Household loans 14.9 17.5 17.6 15.5 13.7 15.8
Government and public institutions 5.1 4.7 53 2.5 2.6 4.0
Public enterprises 12 13.8 13.7 14.5 10.9 13.0
Source: Bank of Ghana, 2011
Table 2.2 25.00%
Profitability indicators (2006-2010). 20.00% 18.2%

2006 2007 2008 2009 2010

Interest Margin to Total Assets 7.8%  6.4%  6.6% 69%  8.4%

Interest Margin to Total Income 51.8% 46.1% 41.3% 39.4% 50.1%
Return on Equity 39.6% 35.8% 30.1% 23.6% 28.6%
Return on Assets 33% 26% 25% 21% 2.7%

Source: Bank of Ghana (2011).

that of commission and fee income and investment income
reduced to 17.8% and 14.30%, respectively. Another observa-
tion from Fig. 2.2 is that Ghanaian banks continue to rely on
interest income as evidenced by the non-interest income share
of total income being above 50% between 2008 and 2010. With
this income structure, increases in non-performing loans would
greatly affect bank profitability. Increasing income from non-
interest generating activities would help mitigate their exposure
to non-performing loans.

2.1.4. Profitability Indicators

The banking sector’s net interest margin grew to 8.4% in 2010
from 6.9% recorded in 2009. The industry’s share of net interest
income as share of total income grew from 39.4% in December
2009 to 50.10% in December 2010. Marginal increases were
recorded for return on assets to 2.7% in December 2010 from
2.1% in 2009 while return on equity increased from 23.6% in
2009 to 28.6% in December 2010 (Table 2.2).

2.1.5. Capital adequacy ratio

Bank equity capital depicts banks’ ability to absorb losses
on their books. The capital adequacy ratio of the industry was
continuously above minimum regulatory requirement of 10%
from 2007 to 2010. While a marginal decline of 13.80% was
experienced in 2008 from 15.70% in 2007, the ratio increased
from to 18.2% and 19.1% in 2009 and 2010 respectively. With
the current liberalized market and improving macroeconomic
environment, the prospects of the sector’s growth and develop-
ment are high. Because of competition, innovation and efficiency
in the industry are expected to deepen (BoG, 2011; Zangina
and Bokpin, 2012). This might however, lead to more mergers
and acquisitions since stronger asset base is needed to effec-
tively compete and still maintain appreciable profit margins as
well as meet the new capital requirement of GH¢m 60 million.
These policies together with the downward revision in the prime

15.7% 19.1%
15.00%

10.00% 13.8%

5.00%

0.00%
Dec. '07 Dec. '08 Dec. '09 Dec.'10

Fig. 2.3. Capital ratio (2007-2010).
Source: Bank of Ghana (2011).

rate and a stable macroeconomic environment are expected to
position the industry for greater growth (Fig. 2.3).

3. Data description

This research considered 25 banks in Ghana covering the
period'” from 2005 to 2010 using annual bank data. The data
were obtained from the Banking Supervision Department of the
Bank of Ghana which serves as the regulatory body for Ghanaian
banks and the Ghana Statistical Services for data on macro-
economic variables. The bank level data were extracted from
the year-end income and balance sheet statements of the banks.
Over the period, 26 banks had been registered to carry on bank-
ing business in Ghana. However, one bank was dropped because
of insufficient data points over the six-year period. Unbalanced
panel data were used for the analysis.

3.1. Variable description

3.1.1. Asset quality

Asset quality of bank loans refers to the timely manner with
which borrowers are meeting their contractual obligations. In
this study, we employ the ratio of non-performing loans to gross
loans and advances as the indicator for asset quality. A higher
ratio indicates lower bank asset quality. The asset quality (ASQ)
for bank 7 at time 7 is given as;

SSL;;+DL;;+ LL;;

A3 = GLA;
i,t

10 The study period was influenced by data availability. The data allows for the
decomposition of the non-performing into sub-standard, doubtful and loss loans
categories. This enables the testing for the persistence of the each of the three
classes of non-performing loans on asset quality.
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where SSL;;, DL;; and LL;; represent substandard loans, !

doubtful loans'” and loss loans'? respectively, whereas GLA,
represents gross loans and advances for bank i at time 7.

3.1.2. Banking structure

One of the major goals of the financial liberalization poli-
cies is to improve the competitiveness of financial markets in
developing economies. This study therefore examines how the
changing banking market structure has impacted on asset quality.
The relationship between bank market structure and stability is
explained by the competition-stability and competition-fragility
hypotheses. According to the competition-stability hypothe-
sis, competition-driven efficiency results in banks’ stability and
improves the soundness of the banking industry (Pain, 2003;
Boyd et al., 2006; Boyd and De Nicol6, 2005; Beck et al.,
2006; Turk-Ariss, 2010; Schaeck and Cihak, 2010b). However,
the competition-fragility hypothesis posits that banks with mar-
ket power (in a concentrated industry) earn higher profits to
improve industry stability (Keeley, 1990; Bordo et al., 1995;
Hoggarth et al., 2005). In line with Keeton and Morris (1987)
and Pain (2003), this study employed the Herfindahl-Hirschman
Index (HHI) to measure lending concentration among banks in
the economy. The Herfindahl-Hirschman Index for loans and
advances is given by;

N
HHIL =) I}
i=1

where HHI;, and [; represent the Herfindahl-Hirschman Index
for lending and the market share of loans for bank’s i respec-
tively. The market share is the ratio of each banks gross loans
and advances to total industry loans and advances for each year
studied. A higher HHI indicates concentration in lending among
few banks in the industry.

3.1.3. Loan growth

The effect of loan growth on asset quality depends on whether
the growth is influenced by supply shift, which arises out of
banks’ willingness to lend or demand forces from borrowers
demand for credit. Keeton (1999) argues that when loan growth
is driven by banks’ willingness to lend, lending increases either
through the reduction in lending rates or lowering credit require-
ments for new loans. This would increase the likelihood that
borrowers may default on their loans, hence affecting the qual-
ity of bank loans. 14 However, if the growth is from the demand
side, the pull factors will drive loan rates upwards and lead to
tightening of credit conditions, ensuring greater scrutiny of loan
applicants to reduce the possibility of adverse selection, and
hence lower the probability of future loan defaults — hence, a
positive credit growth—asset quality relationship. The growth of

LOAN;,—LOAN;,_
S e 22k where LGy,

bank lending is givenbyLG; ; = LOAN, |

11 25% of this class of non-performing loan is written off.
12509 of this class of non-performing loan is written off.
13100% is this class of non-performing loan is written off.
14 Salas and Saurina (2002), Jimenez and Saurina (2006) and Keeton (1999).

LOAN; ; and LOAN; .| represent the growth of loans for bank i
at time 7, loans and advances for bank i at time ¢ and loans and
advances for bank i at time at time 7 — 1.

3.1.4. Bank size (SIZE)

Bank size is proxied as the natural logarithm of total bank
assets. While large banks are assumed to have better risk man-
agement techniques, which ensure proper screening of loan
applicants and lower default rate, it is also argued that as banks
become too large, monitoring and evaluation become difficult as
they take on increased risk. Empirical evidence on the relation-
ship between asset quality and bank size however remain mixed.
In line with Biekpe (2011) who suggests that the economies of
scale enjoyed by larger Ghanaian banks enable them to bene-
fit from reduced risk, this study expects a negative relationship
between bank size and non-performing loans.

3.1.5. Interest spread (NITI)

Bank intermediation spread, measured as the ratio of net inter-
est income to total income, is used to capture the impact of
cost of bank lending on asset quality. A higher spread indicates
higher lending rates and intermediation cost by banks, ceteris
paribus Reduction in interest expense could also account for
high spread. As found in other studies,’” an increase in the
spread increases the loan interest payments, which increase the
likelihood of loan defaults. In addition, riskier borrowers would
be adversely selected since they could afford the high cost of
borrowing. Fofack (2005) found a negative but insignificant rela-
tionship between variable and non-performing loans in a study in
Sub-Saharan CFA and non-CFA countries. The widening spread
in the banking industry provides strong support to test whether
higher lending rates lead to adverse selection and moral hazards
in the Ghanaian credit market.

3.1.6. Income diversification (INCDIV)

Diversification of a bank’s income source reduces the bank’s
dependence on interest income from loan repayments, hence
the reduction in the bank credit risk from lending. Banking reg-
ulations by Bank of Ghana provide limit on the risk exposures
banks are allowed to undertake by placing a limit on their lending
activities which has focused attention on non-interest generating
activities. In this study, bank income diversification is proxied
as the ratio of non-interest income to total income (INCDIV).'©
This measure reflects banks’ reliance on non-interest generating
activities besides the traditional lending businesses. Although a
negative relationship is expected, Stiroh (2004a) argues that any
diversification benefits would depend on the correlation between
non-interest income and net interest income. This we conclude
could be the source of an income diversification having a positive
relationship with bank non-performing loans.

15 Salas and Saurina (2002) and Louzis et al. (2012).
16 T ouzis et al. (2012) also employed the same measure of income diversifica-
tion.
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3.1.7. Macroeconomic determinants

Macroeconomic conditions affect the ability of borrowers
to service bank debt. The cash flow of households and firms
is normally tied to economic cycles. Hence in times of adverse
macroeconomic shocks, indebted households and firms are more
likely to default. Prior literature provides evidence of significant
relationship between asset quality and several macroeconomic
variables such as GDP growth, real interest rates, inflation rate,
real exchange rate, unemployment rate and money supply. In
this study, we employ GDP growth rate, inflation rate and real
exchange rate due to the inter-relationship among macroecono-
mic variables. For instance while economic growth is likely to
be reflected in low unemployment rate and higher per capita
GDP, real interest rate and money supply will in turn influ-
ence the average price level (inflation rate) in the economy.
While economic growth is expected to have a negative impact
on non-performing loans, inflation should have a positive rela-
tionship. The explanation provided for the negative relationship
between GDP growth and non-performing loans as found in sev-
eral empirical studies'” is that growth in real GDP also results in
increases in disposable income, resulting in a high demand for
goods and services produced by firms. The increased sales would
in turn improve the debt servicing capacity of the firms and other
owners of productive resources. On the impact of inflation on
bank non-performing loans, studies by Fofack (2005), Baboucek
and Jancar (2005), Rinaldi and Sanchis-Arellano (2006) have
found that a rising level of inflation which characterizes uncer-
tain business conditions worsens the performance of bank loan
portfolio, hence a positive (negative) relationship between infla-
tion and non-performing loans (asset quality). We consider the
effect of portfolio flows on bank asset quality by examining
the impact of real exchange rate fluctuations during the crises
period on asset quality. Several authors'® have emphasized that
“a weakening local currency makes it harder to serve foreign cur-
rency debt or exacerbate weaknesses in the banking system”. The
reason being the existence of vulnerabilities associated with an
overvalued currency in a highly dollarized or lightly regulated
financial system. In this regard, it is argued by De Bock and
Deymyanets (2012) that “debt denominated in foreign currency
is harder to serve when the exchange rate weakens vis-a-vis
the foreign currency and that, banks do not always completely
hedge the exchange rate risk that arises from currency mis-
matches on their balance sheet”, consistent with Céspedes et al.
(2004) and Burnside et al. (2001). It is further argued that, even
if they would, banks might be exposed to credit risk on loans to
firms that have borrowed in foreign currency and did not hedge.
Though these channels appear to be in contrast with older mod-
els such as the Mundell-Fleming or sticky-price open economy
models, where the financial sector is not modelled explicitly,
they do overwhelmingly suggest that the use of the “exchange
rate” as a transmission mechanism is adequate in capturing the

17" Salas and Saurina (2002), Rajan and Dhal (2003) Fofack (2005) and Jimenez
and Saurina (2006).

18 Dornbusch et al. (1995), Eichengreen and Hausman (1998), Calvo and
Reinhart (2002), Céspedes et al. (2004), Magud et al. (2011), Kamil (2012).

effect of “portfolio flows”. More so, since the effect of “capital
inflows” on “macroeconomic developments” was not the focus
of our paper, we deemed the use of the “exchange rate” in our
asset quality model as an appropriate instrument.

3.2. Empirical model

From the empirical literature reviewed, dynamic panel model
formulations were employed in examining the determinants of
bank asset quality. The models were adopted from Salas and
Saurina (2002), Pain (2003) and Louzis et al. (2012).

ASQi; = a;+P1ASQi 1 +BoHHI + B3LGj, + B4SIZE;,
+ ﬂsNITI,"t + BeINCDIV;; 4+ B7GDP; + B3INF;
+ BoRER; + €i; (1)

By taking advantage of our unique dataset which disaggre-
gates the banks’ non-performing loans into three classes,'” this
study attempts to identify the source of persistence. This is
done by employing the lagged values of the three classes of
non-performing loans in place of the aggregate lagged value of
non-performing loans to form Egs. (2)—(4):

ASQis =oa;+ PBISLR; 1 + poHHI; + B3LG;; + B4SIZE;;
+ BsNITI;; + BINCDIVi, + p7GDP, + B3 INF,
+ BoRER, + Eit ()

ASQ;; = o;j+P1DLR;;—1+PpoHHI; + B3LG;; + P4SIZE;;
+ BsNITI;, + BoINCDIV;, + p:GDP, + B3 INF,
+BoRER; + €iy 3)

ASQ;; = o;j+BILLR;—1+PoHHI; + B3LG;; + P4SIZE;;
+ BsNITI;; + BeINCDIV;; + B;GDP, + B3 INF,
+BoRER; + €iy “4)

ASQ;; is the ratio of non-performing loans to gross loans and
advances for bank i at time t; ASQ;;—1, SLR;;—1, DLR;;—1 and
LLR;;_1 are the lags of overall asset quality, substandard loan
ratio, doubtful loan ratio and loss loan ration respectively for
bank i at time ¢t — 1. HHI, is a proxy for lending concentration
(diversification) at time ¢ in the industry, LG;; represents growth
of loans and advances for bank i at time ¢, SIZE;; is the size of
bank i at time ¢ NITI;; is the ratio of net interest income to total
income for bank i at time #, INCDIV; is the ratio of non-interest
income to total income for bank i in time #, GDP; is the annual

19 Substandard loans which are loans remaining outstanding for a period of
between 3 and 6 months, doubtful loans for a period of between 60 days and
180 days and loss loans which remains outstanding after 1 year.
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GDP growth rate i at time ¢, INF; is the annual inflation rate in
time ¢ and RER, is the annual real exchange rate in year ¢. €;; is
the time variant error term for bank i at time ¢, while «; is the
time-invariant firm specific unobserved effect.

3.2.1. Estimation procedure
The dynamic panel data employed are modelled as below:

Vit = B1Yii—1 + B2 BSii + B3MEF; ; + ¢i;

Eir =0+ Ut + ey

where y;; is the non-performing loans ratio for bank i in year .
This is explained by its lag y;;—1, bank-specific factors (BS; )
and macroeconomic factors (MEF; ;). The error term g; ; is made
up of the unobserved bank-specific effect «;; s, time-specific
fixed effect and e;,, the bank-specific time variant effect. The
structure of the model gives rise to autocorrelations as well as
correlation between the bank fixed effects and the error. This
problem of endogeneity is corrected using the difference gen-
eralized method of moments (GMM) of Arellano and Bond
(1991) which uses the first difference of the explanatory vari-
ables to deal with the fixed effects and their lagged values as
instruments. However, in small sample data with small num-
ber of time periods as employed in this study, the difference
GMM has been found to have low predictive ability.”’ This
study therefore employed system GMM?”! of Arellano and Bover
(1995) and Blundell and Bond (1998) to deal with the con-
cerns of the difference GMM. Following Roodman (2009), the
lagged values of the bank specific variables were treated as
endogenous, while the macroeconomic factors were dealt with
as being exogenous. Since this reduces the number of observa-
tions and the power of regression estimates, we employed the
Arellano and Bover (1995) forward orthogonalization proce-
dure and collapsing method of Holtz-Eakin et al. (1988) to limit
the number of instruments. To test the assumptions of instru-
ments’ validity and no first order autocorrelation, the Hansen
J test of over-identifying restrictions of Arellano and Bond
(1991) was used to test the moment conditions of the estima-
tion procedure (Liu and Hsu, 2006). For robustness analysis,
the ordinary least squares panel corrected standard errors (OLS-
PCSE) estimation of Beck and Katz (1995) was employed for
re-estimation of the model. The OLS-PCSE employs a sand-
wich type estimator of the covariance matrix which is robust to
the presence of non-spherical errors. The Breusch-Pagan/Cook-
Weisberg Lagrange Multiplier post-estimation was used to test
for heteroskedasticity, while the Wooldridge (2002) test of no
first order autocorrelation was also employed. The results pro-
vided strong justification for the use of Beck and Katz (1995)
panel-corrected standard errors estimation method since evi-
dence was provided for non-sphericity of the error terms for
the static model.

20 See Blundell and Bond (1998) and Alonso-Borrego and Arellano (1999) for
arguments against the difference GMM.

2! The system GMM estimations were carried out using the xtabond2 command
in STATA 12.

Table 4.1
Composition of non-performing loans.

YEARS SLR DLR LLR ASQ L/NPL Stress ratio
2005 0.036 0.04 0.076 0.152 0.454 0.057
2006 0.016 0.027 0.062 0.105 0.602 0.070
2007 0.019 0.027 0.033 0.079 0.457 0.067
2008 0.022 0.019 0.038 0.078 0.44 0.048
2009 0.034 0.047 0.063 0.144 0.42 0.071
2010 0.032 0.026 0.081 0.138 0.486 0.114

Average 0.026 0.031 0.059 0.116 0.476 0.071

Source: Computations from Research Data, 2005-2010.

SLR, substandard loan ratio; DLR, doubtful loan ratio; LLR, loss loan ratio;
ASQ, non-performing loans ratio; L/NPL, loss loans to non-performing loans;
Stress Ratio, ratio of non-performing loans to total assets.

4. Results
4.1. Trend analysis of asset quality

The asset quality (non-performing loans) of banks, classified
into substandard loans, doubtful loans and loss loans, was exam-
ined over the six (6) year period of the study. Table 4.1 below
details the trend of the three (3) classifications of non-performing
loans (asset quality) in the banking industry.

Generally, the asset quality (non-performing loans/gross
loans) was above 10% except in 2007 and 2008. From Table 4.1
above, 11.6% of loans and advances granted over the period were
non-performing compared to 18.5% in Nigeria after their bank-
ing consolidation (Ezeoha, 2011). On the classes of the bank
asset quality, loss loans ratio (ratio of loss loans to gross loans)
consistently accounted for higher portions of the bank’s loans
with an average of 0.059 out of the asset quality (non-performing
loans ratio) average of 0.116 and accounted for an average of
47.6% of non-performing loans. This indicates that 47.6% of
the industry’s non-performing loans were written off as losses
over the period. Also, the 2005 recorded the highest write-off
of non-performing loans with a ratio of 0.602. It must be noted
that though loss loans are about half of overall non-performing
loans, the combination of both substandard and doubtful loans
ensures the persistence of non-performing loans. This is because
loss loans are written-off and are replaced by substandard and
doubtful loans.

Daumont et al. (2004) (citing Caprio and Klingebiel, 1996)
defined systemic banking crisis whereby non-performing loans
are at least between 5 and 10% of total assets and thus likely
to be sufficient to wipe out most or all of the banking system’s
capital. On this basis, the stress ratio was computed as the ratio
of non-performing loans to total industry assets. On the stress
ratios, the ratio of non-performing loans to total industry assets
was above 5% in all periods except 2008 which had a stress
ratio of 0.048, with the highest ratio of 0.114 recorded in 2010.
The average for the study period of 0.071 indicates that 7.1% of
banking assets are made up of non-performing loans. This result
indicates that the banking industry suffers from what Caprio and
Klingebiel (1996) describe as “silent form of distress” in which
a significant portion of the banking system is insolvent, but still
remains open. This supports the report by IMF (2011) of a fragile
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Table 4.2
Descriptive statistics.
Mean Std. Dev. Min Max SWILK N

ASQ 0.116  0.119 0.000 0.704 6.951"" 133
SLR 0.027 0.032 0.000 0.145 7.1437 135
DLR 0.032 0.041 0.000 0.289 134
LLR 0.060 0.080 0.000 0.544 137
HHI 0.083 0.011 0.060 0.090 141
LG 7.964 0.697 5.700 9.150 140
SIZE 19.290 1.192 16.200 21.448 141
NITI 0.608 0.137 0.292 0.873 141
INCDIV 0.389 0.116 0.123 0.708 141
GDP 0.065 0.011 0.050 0.080 140
INF 0.135 0.031 0.090 0.180 141
RER 0.118 0.198 -0.090 0.373 141

Source: Computations from Research Data, 2012.

ASQ, non-performing loans ratio; SLR, substandard loan ratio; DLR, doubtful
loan ratio; LLR, loss loan ratio; HHI, Herfindahl-Hirschman Index for lending;
LG, loan growth; SIZE, bank size, NITI, Net interest income/Total Income; INC-
DIV, Non-Interest Income/Total Income; GDP, gross domestic product growth;
INF, inflation; RER, real exchange rate.

** Significance levels of 1%.

banking industry where “even a moderate deterioration in asset
quality of banks would have led to insolvency of several banks”,
and with total industry assets forming about 75% of the assets of
the financial services industry (IMF, 201 1), foreclosure of banks
will destabilize the financial system.

4.2. Descriptive statistics

The descriptive results represented in Table 4.2 depicts an
average asset quality of Ghanaian banks, measured as the ratio
of non-performing loans to total loans for the period from 2005
to 2010 of 11.6%. The average growth in bank size was 19.29.
The measure of concentration, the Hirschman—Herfindahl Index
(HHI) of loan concentration which measures the concentration
of lending among banks for loan customers as 0.083, indicates
that lending is diversified within the banking industry, hence
a competitive banking industry. The average credit growth of
7.964% indicates a slower rate of credit extension within the
industry over the period. The mean for interest rate spread
of 0.608 indicates that 60.8%% of the industry’s total income
comes from intermediation activities, while the mean return on
non-intermediation activities was 38.9% of operating income.
The average GDP, inflation and real exchange rates for the
six-year period are 6.5%, 13.5% and 11.8% respectively. The
Sharpiro—Wilk (SWILK) statistics indicates that all the variables
except interest spread, income diversification and inflation are
not normally distributed at 1%.

Table 4.3 shows the correlation matrix for the variables in the
regression model defined in the previous section. According to
Kennedy (2008), correlation coefficients of below 0.70 indicate
that weaker relationships exist among the independent variables,
hence the avoidance of any potential multicollinearity problems
in the regression estimates.

4.3. Determinants of bank asset quality

The Hansen J and Arellano-Bond test results for the validity
and robustness of the systems Generalized Method of Moments
(GMM) estimator respectively provide ample evidence of the
reliability of the estimated coefficients in all models. The Hansen
J statistics tests the null hypothesis that the over-indentifying
restrictions are valid. The test results for the models do not
reject the null hypothesis of valid instruments (because prob
> X2 are all greater than 0.05). A consistent GMM estimator,
according to Arellano and Bond (1991), must not exhibit second-
order autocorrelation. Although all the models exhibit first order
autocorrelation, the null hypotheses of no second order auto-
correlation could not be rejected. Due to the unbalanced panel
nature of the data, the total observations dropped to 84 for 22
banks from the 25 bank data analyzed.

The lag of asset quality was found to have a positive rela-
tionship with non-performing loans at a 1% significance level
to indicate the negative impact of worsening loan portfolio
of Ghanaian banks. Although loan write-offs in each class of
non-performing are expected to reduce current levels of non-
performing loans, the poor loan portfolio ensures that more
performing loans graduate to non-performing status with time
in proportions greater than the amount of loan write-offs. Their
coefficient of 0.337 indicates that 1% increase in the lag of non-
performing loans ratio leads to deterioration in asset quality
of 33.7%. These results attest the persistence effect of non-
performing loans. On the source of the persistence, the lags
of substandard (SLR;_1) and doubtful (DLR;_;) loans exhibit
significant positive relationship with non-performing loans,
whereas the negative relationship between loss loan (LLR;_1)
and non-performing loans was insignificant. This makes current
levels of non-performing loans an important factor in control-
ling the future quality of bank’s assets. Pain (2003) and Dash
and Kabra (2010) found evidence of positive persistence of non-
performing loans. This result is, however, contrary to that of
Louzis et al. (2012) who found that increases in previous non-
performing loss reduce current levels of non-performing loans
due to huge write-offs among Greek banks.

The regression estimates also show that banking market con-
centration, proxied by the HHI for loans, negatively influences
the non-performing loans of banks at a 1% significance level
in models 1, 3 and 4 and 5% in model 2. This implies that an
asset quality improves in a concentrated bank market. A con-
centrated banking industry indicates that most of the industry’s
lending is concentrated among few banks, enabling them to have
access to more information on borrowers. This mitigates the
problem of adverse selection and moral hazard leading to low
loan default rate. According to Petersen and Rajan (1995), banks
with monopolistic power tend to be located closer to their clients
and thus benefit from reduced monitoring cost and improved effi-
ciency. As observed in Table 2.1, majority of loans are advanced
to private businesses which are normally located in commer-
cial centres as these banks (See Aboagye, 2012). This explains
the negative impact of competition of non-performing loans.
This finding supports the competition-fragility hypothesis. In
line with expectations, loan growth (LG) exhibits positive and
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Table 4.3
Pearson correlation matrix.
1 2 3 4 5 6 7 8
1.HHI 1.000
2.LG -0.2917" 1.000
3.SIZE —0.365"" 0.487" 1.000
4 NITI —0.039 0.008 0.004 1.000
5.INCDIV 0.121 0.124 0.130 —0.675"" 1
6.GDP —0.384" 0.133 0.173™ 0.059 0.034 1.000
7.INF 0.570"" —0.011 —0.046 —0.165" 0.245" —0.118 1.000
8.RER —0.564"" 0.392""" 0.428"" —0.108 0.057 0.276"" 0.052 1.000

HHI, Herfindahl-Hirschman Index for lending; LG, loan growth; SIZE, bank size; NITI, net interest income/total income; INCDIV, non-interest income/total income;

GDP, gross domestic product growth; INF, inflation; RER, real exchange rate.
* Significance levels of 10%.

™ Significance levels of 5%.

** Significance levels of 1%.

Table 4.4
Systems GMM estimations.

Dependent variable: asset quality

Model 1 Model 2 Model 3 Model 4
Constant 0.417 (4.3 0.546 (2.72)" 0.627 (4.12)"
ASQ; 0.337 (3.29)
SLR,_ 0.709 (3.66)"
DLR,_;
LLR; —0.058 (0.41)
HHI —3.271 (—4.9)"" —4.814 (—6.22)"" —2.871(=3.36)""
LG 0.003 (2.34) 0.001 (1.74) 0.002 (1.57)
SIZE —0.047 (—4.73)"" —0.072 (—7.93) —0.061 (—6.23)"" —0.051 (=3.31)""
NITI 0.111 (1.73)" 0.219 (5.98) 0.112 (1.82)" 0.106 (1.46)
INCDIV —0.043 (—1.21) —0.097 (—2.91) —0.016 (—0.38) —0.021 (—0.46)
GDP —1.006 (—2.68)"" —1.206 (—6.33) —0.665 (—2.24)""
INF 1.098 (5.92)" 1.029 (5.37) 0.963 (7.38)""
RER 0.016 (1.73)" 0.014 (2.06)" 0.015 (1.47) 0.023 (2.65)"
AR(1): p-values 0.02" 0.059" 0.037" 0.050"
AR(2): p-values 0.822 0.84 0.264 0.490
Hansen J 12.36 12.38 12.18 16.64
Prob >x? 0.778 0.776 0.789 0.479
Banks 22 22 22 22
Observations 84 84 84 84

Source: Results of Data Analysis in STATA 12.
ASQ, non-performing loans ratio; SLR, substandard loan ratio; DLR, doubtful loan ratio; LLR, loss loan ratio; HHI, Herfindahl-Hirschman Index for lending;
LG, loan growth; SIZE, bank size; NITI, net interest income/total income; INCDIV, non-interest income/total income; GDP, gross domestic product growth; INF,
inflation; RER, real exchange rate. AR(1) and AR(2) are first and second order correlation tests. Hansen J is the test for overidentifying restrictions. z-Statistics are

in parentheses.

* Significance levels of 10%.
™ Significance levels of 5%.
*** Significance levels of 1%.

significant relationship with the non-performing loans of banks
at level of 5% in model 1, 10% in model 2 and 1% in model 3.
This relationship is insignificant in model 4. This result implies
that universal banks continuously extend relatively higher lev-
els of credit experience deterioration in the quality of their
loan assets. This result is consistent with other international
evidence,”” which suggests an adverse effect of credit growth
on non-performing loans.

22 Keeton (1999), Salas and Saurina (2002) and Jimenez and Saurina (2006).

Bank size exhibited significant negative relationship with
non-performing loans to indicate that larger Ghanaian banks
have lower non-performing loans. Consistent across all estima-
tions, the relationship is significant at 1%. This supports the
assertion that large banks have the capacity to better manage their
loan portfolio associated with high risk. This result is consistent
with the findings of studies” that argue that larger banks have
better risk management practices compared to smaller banks.

2 Rajan and Dhal (2003), Salas and Saurina (2002).
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Table 4.5
OLS and Difference GMM Estimations.

Dependent variable: asset quality

OLS-PCSE DIFFERENCE GMM
Coef. z Coef. z
Constant 0.719 2.56" 2.716
ASQi 0.259
HHI —2.883 —2.92" —3.907
LG 0.004 214" 0.005
SIZE —0.034 —3.14™ —0.091
NITI 0.126 1.52 0.018
INCDIV —0.013 —0.16 —0.175
GDP —1.100 —2.18" —1.047
INF 0.884 2987 0.892
RER 0.024 1.12 —0.058
R-squared
Wald x2 (8)
BP-CW Hettest: p-value
WD AR (1) test: p-value
AR(1): p-value 0.036"
AR(2): p-value 0.7611
Sargan: p-value 0.462
Banks 24 22
Observations 109 82

Source: Results of Data Analysis in STATA 12.

ASQ, non-performing loans ratio; SL, substandard loan ratio; DL, doubtful loan ratio; LL, loss loan ratio; HHI, Herfindahl-Hirschman Index for lending; LG, loan
growth; SIZE, bank size; NITI, net interest income/total income; INCDIV, non-interest income/total income; GDP, gross domestic growth; INF, inflation; RER, real
exchange rate. BP-CW Hettest is the test for heteroskedasticity. WD AR (1) is the Wooldridge test of autocorrelation. AR(1) and AR(2) are the first and second order

correlation tests. Hansen J is the test for overidentifying restrictions.
* . .
Significance levels of 10%.
™ Significance levels of 5%.
*** Significance levels of 1%.

We assert this relationship to result from economies of scale
enjoyed by larger Ghanaian banks which enable them to benefit
from reduced risk (Biekpe, 2011). Cost of bank lending cap-
tured by the net interest spread exhibited significant positive
relationship with non-performing loans at significance levels
of 10% in models 1 and 3 and 1% in model 2. The intuitive
explanation for this relationship lies in the high intermediation
spread within the Ghanaian banking industry. This exacerbates
the moral hazard and adverse selection problem in the Ghanaian
credit market. This has made bank borrowing very costly, hence
affecting borrower’s ability to repay bank loans. In line with
expectations, bank income diversification which stabilizes the
income of banks was found to be negatively related to bank non-
performing loans in all estimations. This implies that branching
into non-interest generating activities reduces the overall risk
of default associated with financial intermediation, hence lower
levels of non-performing loans. However, the relationship was
only significant in model 2 at 1%.

Consistent with previous studies,”* we find a negative sig-
nificant relationship between non-performing loans and gross
domestic product growth rate (GDP rate) in all estimations. This
indicates that in a booming economy where economic activities

24 The Salas and Saurina (2002), Rajan and Dhal (2003), Fofack (2005) and
Jimenez and Saurina (2006).

are brisk, bank borrowers are able to generate enough returns
which enable them to service their loan commitments. This indi-
cates that the asset quality of banks is less likely to deteriorate
during periods of high economic growth. In the words of Laeven
and Majnoni (2003), ‘bankers on average create too little pro-
visions in good times’. This relationship is significant at 5% in
models 1 and 4 and 1% in models 2 and 3. The coefficients
of GDP rate indicate that a percentage growth in economy will
improve the asset quality (decrease in non-performing loans) of
banks by 1.006%, 1.201%, 0.800% and 0.665% in models 1, 2,
3 and 4, respectively.

The positive relationship between non-performing loans and
inflation rate conforms to the findings of Fofack (2005)® and
several other studies’® but contrary to that of Shu (2002). This
implies that rising inflation leads to deterioration in the quality
bank loan portfolio. Theoretically, increasing levels of infla-
tion erode the purchasing power of consumers, restricting the
amounts of goods and services they consume. This impacts
on loan customers who cannot easily turnover their goods
to generate enough returns to service the loans. Therefore in

25 For both CFA and non-CFA Sub-Saharan African countries. The sample
excluded Ghana.

26 Baboucek and Jan&ar (2005), Rinaldi and Sanchis-Arellano (2006) and Klein
(2013).
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periods of high inflationary pressures, the asset quality of banks
is more likely to deteriorate. These relationships exhibit signif-
icance levels of 1% in all estimations. Real exchange rate was
also found to have a positive relationship with non-performing
loans. This implies that a depreciation in the local currency
leads to the decline in the quality of banking industry loan
assets. This result is consistent with that of Fofack (2005) and
Klein (2013). With most of the banking industry credit allo-
cated for commerce and finance to fund export-oriented firms,
the depreciation of the currency limits the ability to earn enough
profits to cover bank credit repayment terms. The increased
prices make it difficult to ensure high turnover for goods and
services.

4.4. Robustness test

On examining the robustness of system GMM estimations,
in Table 4.4, the basic model (Eq. (1)) was re-estimated using
the ordinary least squares panel-corrected standard errors (OLS-
PCSE)”’ of Beck and Katz (1995) and the difference GMM
of Arellano and Bond (1991). The diagnostics of the OLS
indicate the presence of heteroskedasticity but no serial correla-
tion. The results presented in Table 4.5 are generally consistent
with the results in model 1. In OLS estimation, all the sig-
nificant variables in the systems GMM estimation maintained
their significance with the exception of income diversification
(INCDIV) and real exchange rate; however, in the difference
GMM results, only income diversification was insignificant.
Additional robustness tests”® using different measures of com-
petition (HHI for deposits and assets) are consistent with these
estimations.

5. Conclusion and policy implications

To enhance the stability of financial markets, studies have
sought to examine the factors that affect the quality of bank
loan portfolio mainly in developed economies. With little evi-
dence on such factors in bank dominated financial markets
in emerging economies, this study examined both bank level
and macroeconomic determinants of bank asset quality in an
emerging Ghanaian banking market with high levels of non-
performing loans. This would provide regulatory authorities
and bank management in Ghana and other emerging economies
with the appropriate indicators to inform policy decisions in
improving the performance of banking system loan portfolio.
A panel data model on 25 Ghanaian banks from 2005 to 2010
was estimated using the two-step system and difference GMM
estimation of Arellano and Bover (1995) as well as the ordi-
nary least squares panel-corrected standard errors of Beck and
Katz (1995) to identify the determinants of non-performing
loans.

z According to Beck and Katz (1995), the PCSE makes the OLS efficient when
the non-sphericity (i.e. serial correlation or heteroskedasticity) of the error terms
is accounted for.

28 Unreported but available on request.

Descriptive statistics of the non-performing loans over the
study indicate that significant portions of banking industry
assets are locked up in non-performing loans. From our empir-
ical estimations, we find evidence of a positive persistence
effect of non-performing loans. This arises because of con-
tinuous deterioration in the performance of the banks’ loan
portfolio. Market concentration, bank size and income diver-
sification were found to have a positive impact on bank asset
quality, while bank interest spread and credit growth impact
negatively on performance of bank loan portfolio. The empiri-
cal models outlined in this study also support the view that the
macroeconomic environment is an important factor in explain-
ing bank non-performing loans. Specifically, the results show
that inflation rate and exchange rate depreciation negatively
impacts bank asset quality. However, growth in the real econ-
omy translates into improvements in the asset quality of banking
industry. The results show that the impact of growth in real
GDP, real exchange rate and inflation on asset quality is instan-
taneous.

In this study, we provided first evidence of bank charac-
teristics that explains bank loan performance in an emerging
banking market in addition to the widely known macroeconomic
factors. The findings of the study have implications for the reg-
ulation and management of banks in Ghana and other emerging
economies. First, the identification of the bank specific deter-
minants of bank asset quality would provide the basis for some
form of managerial supervision by regulatory authorities since
the management has control over such factors. Most importantly,
efforts at improving the competiveness of the banking industry
should be backed by the development of an information depos-
itory to collate data for the monitoring of borrower repayment
behaviour. Since monitoring borrower behaviour is found to be
easy and less costly in concentrated market, the strengthening of
the recently established credit bureau would address any infor-
mation imbalances which may arise in competitive markets. For
bank management, the factors identified in this study would help
inform policy decisions in improving credit appraisal mecha-
nisms to improve the quality of bank loan portfolios. We also
advocate for an effective risk management mechanism by banks
to detect early signs of borrower default.

This study identifies the following gaps for further stud-
ies. To better understand the channels for the fluctuations in
non-performing, we propose that further studies should be
undertaken to examine how different loan categories (i.e. loans
to household, private enterprises, public enterprises and govern-
ment institutions) affect bank asset quality. Due to the critical
role of governance in bank management and the ownership stake
by governments in some major banks in Ghana, we advise further
studies on the effect of ownership structure and other corpo-
rate governance indicators on the bank asset quality. Future
studies could test for the existence of the non-linear relation-
ship between competition and non-performing as discovered by
Martinez-Miera and Repullo (2010). This would enable regu-
lators to identify the threshold effects of competition policy.
Lastly, this study could also be replicated in other emerging
banking markets to provide tools for ensuring the soundness of
financial systems.



A.L. Alhassan et al. / Review of Development Finance 4 (2014) 50-62 61

Acknowledgements

The authors are very grateful to the Editor-in-Chief and
two anonymous reviewers for the valuable comments which
greatly improved the initial draft of this paper. The assistance
of Clarence Larkai of the Banking Supervision Department of
Bank of Ghana in providing the data is greatly appreciated. All
omissions are the responsibility of the authors.

References

Amediku, S., 2006. Stress Tests of the Ghanaian Banking Sector: A VAR
Approach. Bank of Ghana Working Paper Series, No. 2, September,
accessed: http://bog.gov.gh/privatecontent/Publications/Staff_Working_
Papers/2006/stress%20tests%200f%20the %20ghanaian.pdf

Aboagye, A.Q.Q., 2012. Bank concentration and economic costs of deposit
mobilization and credit extension in Ghana. J. Develop. Areas 46 (2),
351-370.

Aboagye, A.Q.Q., Akoena, S.K., Antwi-Asare, T.O., Gockel, F.A., 2008a.
Explaining interest rate spreads in Ghana. Afr. Develop. Rev. 20, 378-399.

Aboagye, A.Q.Q., Akoena, S.K., Antwi-Asare, T.O., Gockel, F.A., 2008b.
Explaining the market power of Ghanaian banks. S. Afr. J. Econ. 76,
569-585.

Alonso-Borrego, C., Arellano, M., 1999. Symmetrically normalized
instrumental-variable estimation using panel data. J. Bus. Econ. Stat. 17,
36-49.

Arellano, M., Bond, S., 1991. Some tests of specification for panel data: Monte
Carlo evidence and an application to employment equations. Rev. Econ.
Stud. 58, 277-297.

Arellano, M., Bover, O., 1995. Another look at the instrumental-variable esti-
mation of error-components. J. Econ. 68, 29-52.

Baboucek, I., Jancar, M., 2005. A VAR Analysis of the Effects of Macro-
economic Shocks to the Quality of the Aggregate Loan. Working Paper
Series 1, pp. 1-62, accessed from: http://www.cnb.cz/en/research/research_
publications/cnb_wp/download/cnbwp_2005_01.pdf

Banking Law, 1989. PN.D.C.L. 225, http://www.google.com.gh/url ?sa=t&rct=
j&q=banking%20law %2C%201989%20(p.n.d.c.1.%20225&source=web&
cd=1&cad=rja&ved=0CCOQFjAA&url=http%3 A %2F%2Fwww.sa-dhan.
net%2FAdls%2FDI1%2FMacroeconomics%2FGhanaBankingLaw 1989
(PNDCL225).pdf&ei=5nkBUZveloPKtQaJlq4H4Dw&usg=AFQjCNH8
PrW-Ru391_6H7Q_YIP8hjIXZag&bvm=bv.41524429.d. Yms.

Bank of Ghana, 1992. Annual Report and Accounts Accra. http://www.bog.
gov.gh/privatecontent/IDPS/banking%20and %20financial %20laws%200f
%20ghana%?201998%20-%202006.pdf

Bank of Ghana Act, 2002. Act 612. http://www.bog.gov.gh/privatecontent/
Banking/Banking_Acts/bank%200f%20ghana%20act%202002%20act%
20612.pdf

Banking Act, 2004a. Act 673. http://www.bog.gov.gh/privatecontent/Banking/
Banking_Acts/banking %20act%202004%20act%20673.pdf

Banking Act, 2004b. Amendment 783. http://www.bog.gov.gh/privatecontent/
Banking/Banking_Acts/banking%20amendment%20act%202007 %20act%
20738.pdf

Bank of Ghana, 2011. Financial Stability Reports, Monetary Policy
Report, No. 5, Vol. 5. http://bog.gov.gh/privatecontent/Research/Financial %
20Stability %20Report-October%20201 1-final %20-%20r.pdf

Bawumia, M., Belnye, F., Ofori, M.E., 2005. The Determinants of Bank Interest
Spreads in Ghana: An Empirical Analysis of Panel Data. Bank of Ghana
Working Paper Wp/BOG-2005/09, Accra.

Beck, N., Katz, J.N., 1995. What to do (and not to do) with time series cross-
section data. Am. Polit. Sci. Rev. 89, 634-647.

Beck, T., Demirguc-Kunt, A., Levine, R.,2006. Bank concentration, competition
and crisis, first result. J. Bank. Finance 30, 1581-1603.

Biekpe, N., 2011. The competitiveness of commercial banks in Ghana. Afr.
Develop. Rev. 23 (1), 75-87.

Blundell, R., Bond, S., 1998. Initial conditions and moment restrictions in
dynamic panel data models. J. Econometrics 87, 115-143.

Bofondi, M., Ropele, T., 2011. Macroeconomic Determinants of Bad Loans:
Evidence from Italian Banks. Bank of Italy Occasional Papers, No. 89 http://
www.bancaditalia.it/pubblicazioni/econo/quest_ecofin_2/QF_89/QEF_89.
pdf

Bordo, M., Redish, A., Rockoff, H., 1995. A comparison of the United States
and Canadian banking systems in the twentieth century: stability vs. effi-
ciency. In: Bordo, M., Sylla, R. (Eds.), Anglo-American Financial Systems:
Institutions and Markets in the Twentieth Century. Irvin, New York.

Boyd, J.H., De Nicol6, G., 2005. The theory of bank risk taking and competition
revisited. J. Finance 60, 1329-1343.

Boyd, J., De Nicold, G., Jalal, A., 2006. Bank Risk-Taking and Competition
Revisited: New Theory and New Evidence, IMF Working Paper WP/06/297.

Brown, J.R., Fazzari, S.M., Petersen, B.C., 2009. Financing innovation and
growth: Cash flow, external equity, and the 1990s R&D boom. J. Finance 64
(1), 151-185.

Buchs, T., Mathiesen, J., 2008. Banking Competition and Efficiency in Ghana.
Economy of Ghana, 1st ed. Boydell & Brewer, Woodbridge, UK, pp.
173-194.

Burnside, C., Eichenbaum, M., Rebelo, S., 2001. Hedging and financial fragility
in fixed exchange rate regimes. Eur. Econ. Rev. 45, 1151-1193.

Calvo, G., Reinhart, C., 2002. Fear of Floating. Quart. J. Econ. 117 (2), 379-408.

Caprio, G.J., Klingebiel, D., 1996. Bank Insolvencies: Cross-Country Experi-
ence. Policy Research Working Paper, No. 1620, World Bank, Washington.

Céspedes, L., Chang, R., Velasco, A., 2004. Balance sheets and exchange rate
policy. Am. Econ. Rev. 94 (September (4)), 1183-1193.

Dash, M.K., Kabra, G., 2010. The determinants of non-performing assets in
Indian commercial bank: an econometric study. Middle East. Finance Econ.
(7), 94-106.

Daumont, R., Le Gall, F.,, Leroux, F., 2004. Banking in Sub-Saharan Africa:
‘What Went Wrong? IMF Working Paper, 04/55. www.imf.org/external/
pubs/ft/wp/2004/wp0455.pdf

Demirgii¢-Kunt, A., Detragiache, E., 1998. The Determinants of Banking Crises:
Evidence from Developed and Developing Countries. IMF Staff Papers,
March, No. 1, Vol. 45., pp. 81-1009, http://www-wds.worldbank.org/servlet/
WDSContentServer/WDSP/IB/2000/02/24/000009265-3971110141415/
Rendered/PDF/multi_page.pdf

Demirgii¢-Kunt, A., 1989. Deposit-institution failures: a review of empir-
ical literature. Econ. Rev. 25 (4), Federal Reserve Bank of Cleveland,
http://www.clevelandfed.org/research/review/1989/89-Q4-DemirgucKunt.
pdf

De Bock, R., Deymyanets, A., 2012. Bank Asset Quality in Emerging Markets:
Determinants and Spillovers; IMF Working Papers.

Dornbusch, R., Goldfajn, 1., Valdes, R., 1995. Currency crises and collapses.
Brook. Pap. Econ. Activ. June, 219-270.

Eichengreen, B., Hausman, R., 1998. Exchange rates and Financial Fragility.
Federal Reserve Bank of Kansas City, New Challenges for Monetary Policy.

Ezeoha, A.E., 2011. Banking consolidation, credit crisis and asset quality in
a fragile banking system, some evidence from Nigerian data. J. Financial
Regul. Compliance 19 (1), 33-44.

Fofack, H., 2005. Non-performing Loans in Sub-Saharan Africa: Causal Analy-
sis and Macroeconomic Implications. World Bank Policy Research Working
Paper, no. 3769, November.

Gambera, M., 2000. Simple forecasts of bank loan in the business cycle. Emerg.
Iss. Ser. 3, 1-27.

Holtz-Eakin, D., Newey, W., Rosen, H.S., 1988. Estimating vector auto-
regressions with panel data. Econometrica 56, 1371-1395.

Hoggarth, G., Sorensen, S., Zicchino, L., 2005. Stress tests of UK banks using
a VAR approach. Bank Engl. Work. Pap., 282.

International Monetary Fund, 2011. Ghana: Financial System Stability Assess-
ment Update, IMF Country Report No. 11/131. www.imf.org/external/
pubs/ft/scr/2011/cr11131.pdf

Jimenez, G., Saurina, J., 2006. Credit cycles, credit risk, and financial regulation.
Int. J. Central Bank. 2, 65-98.

Kalirai, H., Scheicher, M., 2002. Macroeconomic stress testing: preliminary
evidence for Austria. Aust. Natl. Bank Financial Stabil. Rep. (May (3)).
Kamil, H., 2012. How do exchange rate regimes affect firms’ incentives to hedge
currency risk? Micro evidence for Latin America. International Monetary

Fund (mimeo).


http://bog.gov.gh/privatecontent/Publications/Staff_Working_Papers/2006/stress tests of the ghanaian.pdf
http://bog.gov.gh/privatecontent/Publications/Staff_Working_Papers/2006/stress tests of the ghanaian.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0010
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0015
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0020
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0025
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0030
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0035
http://www.cnb.cz/en/research/research_publications/cnb_wp/download/cnbwp_2005_01.pdf
http://www.cnb.cz/en/research/research_publications/cnb_wp/download/cnbwp_2005_01.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0055
http://www.bog.gov.gh/privatecontent/IDPS/banking and financial laws of ghana 1998 - 2006.pdf
http://www.bog.gov.gh/privatecontent/IDPS/banking and financial laws of ghana 1998 - 2006.pdf
http://www.bog.gov.gh/privatecontent/IDPS/banking and financial laws of ghana 1998 - 2006.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/bank of ghana act 2002 act 612.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/bank of ghana act 2002 act 612.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/bank of ghana act 2002 act 612.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/banking act 2004 act 673.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/banking act 2004 act 673.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/banking amendment act 2007 act 738.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/banking amendment act 2007 act 738.pdf
http://www.bog.gov.gh/privatecontent/Banking/Banking_Acts/banking amendment act 2007 act 738.pdf
http://bog.gov.gh/privatecontent/Research/Financial Stability Report-October 2011-final - r.pdf
http://bog.gov.gh/privatecontent/Research/Financial Stability Report-October 2011-final - r.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0085
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0090
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0095
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0050
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0105
http://www.bancaditalia.it/pubblicazioni/econo/quest_ecofin_2/QF_89/QEF_89.pdf
http://www.bancaditalia.it/pubblicazioni/econo/quest_ecofin_2/QF_89/QEF_89.pdf
http://www.bancaditalia.it/pubblicazioni/econo/quest_ecofin_2/QF_89/QEF_89.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0115
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0120
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0125
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0130
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0135
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0140
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0145
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0150
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0155
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0160
http://www.imf.org/external/pubs/ft/wp/2004/wp0455.pdf
http://www.imf.org/external/pubs/ft/wp/2004/wp0455.pdf
http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2000/02/24/000009265_3971110141415/Rendered/PDF/multi_page.pdf
http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2000/02/24/000009265_3971110141415/Rendered/PDF/multi_page.pdf
http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2000/02/24/000009265_3971110141415/Rendered/PDF/multi_page.pdf
http://www.clevelandfed.org/research/review/1989/89-Q4-DemirgucKunt.pdf
http://www.clevelandfed.org/research/review/1989/89-Q4-DemirgucKunt.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0180
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0190
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0195
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0200
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0205
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0210
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0215
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0220
http://www.imf.org/external/pubs/ft/scr/2011/cr11131.pdf
http://www.imf.org/external/pubs/ft/scr/2011/cr11131.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0230
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0235
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0240

62 A.L. Alhassan et al. / Review of Development Finance 4 (2014) 50-62

Kapur, I., Hadjimichael, M.T., Hilber, P., Szymczak, P., 1991. Ghana: Adjust-
ment and Growth, 1983—-1991. IMF Occasional Paper, No. 86, Washington,
DC, September.

Keeley, M., 1990. Deposit insurance, risk and market power in banking. Am.
Econ. Rev. December, 1183-1200.

Keeton, W.R., 1999. Does faster loan growth lead to higher loan losses? Federal
Reserve Bank of Kansas City. Econ. Rev. Second Quarter.

Keeton, W.R., Morris, C.S., 1987. Why do banks’ loan losses differ? Federal
Reserve Bank of Kansas City. Economic Review May, 3-21.

Keeton, W.R., 1979. Equilibrium Credit Rationing. Garland Publishing, Inc.

Kennedy, P., 2008. A Guide to Econometrics, 6th ed. Blackwell Publishing, UK,
Oxford.

King, R.G., Levine, R., 1993. Finance and growth: Schumpeter might be right.
Quart. J. Econ. 108, 717-737.

Klein, N., 2013. Non-Performing Loans in CESEE: Determinants and
Macroeconomic ~ Performance, IMF Working Paper, WP/13/72.
http://www.imf.org/external/pubs/ft/wp/2013/wp1372.pdf

Laeven, L., Majnoni, G., 2003. Loan loss provisioning and economic slowdowns:
too much, too late? J. Financial Intermediat. 12, 178-197.

Liu, W., Hsu, C., 2006. Corporate finance and growth of Taiwan’s manufacturing
firms. Rev. Pac. Basin Financial Markets Pol. 9, 67-69.

Louzis, D.P., Vouldis, A.T., Metaxas, V.L., 2012. Macroeconomic and bank-
specific determinants of non-performing loans in Greece: a comparative
study of mortgage, business and consumer loan portfolios. J. Bank. Finance
36, 1012-1027.

Magud, N., Reinhart, C., Vesperoni, E., 2011. Capital inflows, exchange rate
flexibility, and credit booms. NBER Working Paper, 17670.

Martinez-Miera, D., Repullo, R., 2010. Does competition reduce the risk of bank
failure? Rev. Financial Stud. 23, 3638-3664.

Pain, D., 2003. The Provisioning Experience of major UK Banks, A Small Panel
Investigation, Working paper No. 177. Bank of England.

Petersen, M.A., Rajan, R.G., 1995. The effect of credit market competition on
lending relationship. Quart. J. Econ. 110, 407-443.

Rajan, R., Dhal, S.C., 2003. Non-performing loans and terms of credit of pub-
lic sector banks in India: an empirical assessment. Reserve Bank India
Occasional Pap. 24 (3), 81-121.

Rinaldi, L., Sanchis-Arellano, A., 2006. Household debt sustainability: what
explains household non-performing loans? An empirical analysis. Euro-
pean Central Bank Working Paper Series, no 570, January, Frankfurt
http://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp570.pdf

Roodman, D., 2009. How to do xtabond2: an introduction to “difference” and
“system” GMM in Stata. Stata J. 9 (1), 86—136.

Saka, A.N.A., Aboagye, A.Q.Q., Gemegah, A., 2012. Technical efficiency of
the ghanaian banking industry and the effects of the entry of foreign banks.
J. Afr. Bus. 13 (3), 232-243.

Salas, V., Saurina, J., 2002. Credit risk in two institutional regimes: Span-
ish Commercial and savings banks. J. Financial Serv. Res. 22 (3),
203-224.

Schaeck, K., Cihak, M., 2010b. Competition, Efficiency and Soundness in
Banking: An Industrial Organisation Perspective, European Banking Centre
Discussion Paper No. 2010-20S.

Shu, C., 2002. “The Impact of Macroeconomic Environment on the
Asset Quality of Hong Kong’s Banking Sector” Hong Kong Mone-
tary Authority Research Memorandums. http://www.info.gov.hk/hkma/eng/
research/RM20-2002.pdf

Stiglitz, J.E., Weiss, A., 1981. Credit rationing in markets with imperfect infor-
mation. Am. Econ. Rev. 71, 393-410.

Stiroh, K.J., 2004a. Do community banks benefit from diversification? J. Finan-
cial Serv. Res. 25, 135-160.

Turk-Ariss, R., 2010. On the implication of market power in bank-
ing: evidence from developing countries. J. Bank. Finance 34,
765-775.

Wooldridge, J.M., 2002. Econometric Analysis of Cross Section and Panel Data.
MIT Press, Cambridge.

Zangina, 1., Bokpin, G., 2012. Expansion and efficiency in banking: evidence
from Ghana. Manage. Dec. Econ. 33, 19-28.


http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0245
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0380
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0250
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0255
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0260
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0260
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0260
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0260
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0260
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0260
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0265
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0270
http://www.imf.org/external/pubs/ft/wp/2013/wp1372.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0280
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0285
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0290
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0295
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0300
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0305
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0385
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0315
http://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp570.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0325
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0330
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0335
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0345
http://www.info.gov.hk/hkma/eng/research/RM20-2002.pdf
http://www.info.gov.hk/hkma/eng/research/RM20-2002.pdf
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0355
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0360
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0365
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0370
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375
http://refhub.elsevier.com/S1879-9337(14)00004-9/sbref0375

	Asset quality in a crisis period: An empirical examination of Ghanaian banks
	1 Introduction
	2 Overview of banking in Ghana
	2.1 Stylized fact about Ghanaian banks
	2.1.1 Asset structure of Ghanaian banks
	2.1.2 Loan asset portfolio analysis
	2.1.3 Composition of bank income
	2.1.4 Profitability Indicators
	2.1.5 Capital adequacy ratio


	3 Data description
	3.1 Variable description
	3.1.1 Asset quality
	3.1.2 Banking structure
	3.1.3 Loan growth
	3.1.4 Bank size (SIZE)
	3.1.5 Interest spread (NITI)
	3.1.6 Income diversification (INCDIV)
	3.1.7 Macroeconomic determinants

	3.2 Empirical model
	3.2.1 Estimation procedure


	4 Results
	4.1 Trend analysis of asset quality
	4.2 Descriptive statistics
	4.3 Determinants of bank asset quality
	4.4 Robustness test

	5 Conclusion and policy implications
	Acknowledgements
	References


