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Abstract

The aim of this study is to provide the first empirical evidence of income smoothing, capital management,
signaling, and pro-cyclical behavior through loan loss provisions (LLP) for Mozambican commercial Banks, an
example of the under-developed country. A second goal is to understand the bank lending behavior during the
Mozambique’s hidden public debt crisis. The sample consists of all commercial banks observed during
2010-2016. We provide strong evidence that Mozambican commercial banks are pro-cyclical through LLP and
these banks engage in income smoothing activity. However, for capital management activity and signaling
behavior, we provide insignificant evidence to support these hypotheses among Mozambican commercial banks
via LLP. Also, the result indicates that Mozambique’s hidden public debt crisis, the commercial banks put aside
more provisions.

Keywords: Loan Loss Provisions (LLP), income smoothing, capital management, signaling, Pro-Cyclical,
Mozambican Banks, hidden public debt crisis

1. Introduction

During the period from 2015 to 2016, the Mozambican banking industry was significantly affected by the hidden
public debt crisis: bad loans piled up, both reducing revenues and increasing loan loss provisions (See Figure 1),
which led to further revenue losses, one commercial bank went bankrupt and another commercial bank was
intervened by the central bank to avoid its bankruptcy. Given the Mozambican hidden public debt crisis from
investors between 2013 and 2014, we found a better time to make an empirical study of the dangers of betting on
emerging markets. Thus, our interest in conducting research on the Mozambican banking sector. Taking into
account the arguments of Lobo (2017) the banking sector is vital for a country’s domestic economic and
financial operations and given the high level of information asymmetry and the high degree of information
uncertainty can increase opportunities earnings management. It is an ideal scenario to test the implications of
discretionary reporting choices for risk-taking and financial stability.

1.1 Introduce the Problem

A large strand of literature shows that loan loss provisions (LLPs) are the main tool for earnings management,
signaling and capital management in the banking sector. In addition, prior studies in the banking literature
associated the pro-cyclical behavior with the banking activity.

Following the prior study, pro-cyclicality occurs when managers reduce their provisions during good times and
increase them in bad times. The pro- cyclicality’s consequence is that it may trigger a credit crunch that could
worsen the economic recession, (Kanagaretnam et al., 2009). Income smoothing can be defined as a kind of
earnings management. It occurs when managers use LLP to smooth income upward by underestimating expected
loan losses to lower net income, and in contrast, managers may smoothing income downward by overestimating
expected loan losses to lower net income, (Lobo & Yang, 2001). Capital management occurs when the bank
managers use the loan loss provisions to achieve regulatory capital targets constraining their banks capital, (Lobo
& Yang, 2001). Signaling happens when managers increasing current LLP to signal the future potential earnings
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power of the bank, (Lobo & Yang, 2001).

Several researchers in the banking literature associates the LLP with the pro-cyclicality such as: Bikker and Hu
(2002); Laeven and Majnoni (2003); Perez et al. (2006); Floro (2010); Packer and Zhu (2012); Ozili (2015);
Adziz et al. (2015); Skala (2015); Fernando and Ekanayaka (2015); Caporale et al. (2015); Olszak et al. (2016)
and Morris et al. (2016).

In addition, the researchers investigated the use of LLP to smoothing income and documents different findings
such as Kanagaretnam et al. (2004); Anandarajan et al. (2007); Perez et al. (2008); Fonseca and Gonzalez (2008)
and Kanagaretnam et al. (2010). Also, recent banking literature provide evidence of using LLP to income
smoothing such as Leventis et al. (2012); El Sood (2012); Kilic et al. (2013); Curcio and Hasan (2013);
Bouvatier at al. (2014); Olson and Zoubi (2014); Cucinelli (2015); Bryce et al. (2015); Adziz et al. (2015);
Fernando and Ekanayaka (2015); Skala (2015); Caporale et al. (2015), Ozili (2015); Olszak et al. (2016); Morris
et al. (2016) and Curcio et al. (2017).

Existing studies also highlight that LLP is associated with the capital management (Ahmed et al., 1999; Wall &
Koch, 2000; Anandarajan et al., 2007; Bouvatier & Lepetit, 2008 and Perez et al., 2008). The recent baking
literature is Dong et al. (2012); Leventies et al. (2012); Curcio and Hasan (2013); Bouvatier at al. (2014); Ozili
(2015); Adziz et al. (2015); Fernando and Ekanayaka (2015) and Caporale et al. (2015).

In additional banking literature also explore the use of discretion over LLP for signaling issue such as Wahlen
(1994); Kanagaretnam et al. (2005); Anandarajan et al. (2007); Perez et al. (2008) and Bouvatier and Lepetit
(2008). And, recently Leventis et al. (2012); Curcio and Hasan (2013); Olson and Zoubi (2014); Ozili (2015);
Adziz et al. (2015); Fernando and Ekanayaka (2015); Caporale et al. (2015) and Morris et al. (2016).

Overall, of these studies employ the European bank’s data, the U.S. banks data, the Asian bank’s data and
African banks, particularly for developed economies and evidence from under-developed economies remains
rare, in a special case for Mozambican commercial banks the study does not exist.

Motivated by Mozambican hidden public debt crisis we examine the evidence of income smoothing, capital
management, signaling, and pro-cyclical behavior through LLP of Mozambican commercial banks over a period
from 2010-2016.

According to prior banking literature, we summarize our hypotheses as following:

H1: Mozambican commercial banks exhibit pro-cyclical behavior through loan loss provisions.
H2: Mozambican commercial banks do smooth income through loan loss provisions.

H3: Mozambican commercial banks manage capital through loan loss provisions.

H4: Mozambican commercial banks engage in sighaling through loan loss provisions. And

H5: Mozambican commercial banks are negatively associated with Loan Loss Provisions (LLP).

The main findings of our analysis are as follows. Firstly, we found a significant and negative association between
LLP and GDP growth implying that Mozambican commercials banks are pro-cyclical. Secondly, we found a
positive and statistically significant association between income smoothing and LLP suggesting that the
Mozambican commercial banks are using LLP to smooth income. Thirdly, we find that LLP is also
insignificantly affected by capital management activity. Fourthly, for signaling hypothesis, we did not find
concrete evidence to support the existence of this activity in Mozambican commercial banks. Finally, we found
concrete evidence to lend support that a bank’s size has an impact on the level of LLP.

Our study differs from previous studies in several ways. First, this is the first evidence about Mozambican
commercial banks. Second, this study examines whether pro-cyclical behavior, income smoothing activity,
capital management activity, and signaling behavior does exist through LLP in Mozambican commercial banks.
Finally, the study controls for the effect of Mozambican hidden public debt crisis on loan loss provisions of
commercial banks and effect of bank size on LLP.

Our study makes a great contribution to the literature, expanding the existing accounting and financial literature
on the determinants of LLP and pro-cyclical behavior showing that the macroeconomic policies issued by the
government affect the course of activities in the banking sector concretely in the commercial banks for the
under-developed country.

1.2 Country Background

The Republic of Mozambique is country located in the southeastern region of the African continent.
Mozambique was one of the economic giants’ in Africa between 2010 and 2015, with an average annual GDP
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growth rate of about 6% - 8% and, attracted foreign direct investments, in the areas of natural coal, natural gas,
titanium and in the hydroelectric subsectors of the economy. On the other hand, according to the IMF,
Mozambique was the African country with the highest growth in external public debt between 2011 and 2013
with increases of 30% a year.

In April 2015, it was learned that the Mozambican government hid from the investors 4 loans of about 1.16
Billion Dollars ceded to Mozambican companies. In the case of Mozambican tuna company (EMATUM).
“Proindico” - a company linked to the interior and defense ministries, the Mozambican secret services, MEM -
Mozambique set Management a state firm set up to build a shipyard in “Pemba city” and the interior ministry.
All these loans were granted with sovereign guarantees from the Mozambican Government. The companies lent
the money between 2013 to 2014 from Russian bank VTB and Credit Suisse, a Swiss financial service
multinational. Due to the lack of transparency in the process, the IMF suspended the assistance to Mozambique
after disclosure of this debt to investors, leaving Mozambique in a situation of financial instability, considering
that FIM aid represents about 10% of the State budget (source: WSJ - Wall Street Journal, AIM - Mozambique
Information Agency, CIP - Center for Public Intrigue, DW Africa).

Consequently, during this period, the Mozambican banking industry was significantly affected by the public
hidden debt crisis. Bad loans piled up; both reducing revenues and increasing LLP (See Figure 1); which led to
further revenue losses; one commercial bank went bankrupt, and another one, received support by way of
intervention from the central bank of Mozambique to avoid its bankruptcy.
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Figure 1. Loan loss provisions and bank revenues, between periods of 2010-2016.

Source: researcher’s calculations using data from Bank of Mozambique.
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Figure 2. Gross Domestic Product (GDP) and debit share of GDP, between periods of 2010-2016
Source: IMF.
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1.3 Relevant Related Literature and Hypotheses
1.3.1 LLP and Pro-Cyclicality Behavior

The available literature argues that there is a link between business cycles and bank lending activity. In addition,
it suggests that pro-cyclicality occurs when during the bad times, the bank managers increase the provisions
(LLP) and decrease bank lending in order not to adversely affect the bank’s capital and, during the good times,
they reduce the provisions (LLP).

To support this point of views we highlight some studies, Floro (2010) using a sample of Philippine financial
intermediaries within 2001-2009, provided evidence to lend support pro-cyclical hypothesis through loan loss
provisions. However, it was observed that such association is influenced in a non-linear way by bank
capitalization. Ozili (2015) during the period of 2002-2013 examines the motivations and the behavior of LLP in
relation to the business cycle using a sample of Nigerian commercial banks, which provided strong evidence for
pro-cyclical behavior during the study period. Skala (2015) investigate the impact of bank earnings cycle and the
business cycle in a cross-countries study using a sample of 244 commercial banks in 11 Central European
countries over 2004 to 2012, documents that the provisions are pro-cyclical with respect to national business
cycles and the banks are engaged in smoothing activity via LLP. Olszak et al. (2016) examined the factors that
affect the pro-cyclicality of LLP among the Poland commercial bank, during the period of 2000-2012, the result
shows that LLP are pro-cyclical, and the Poland cooperative banks are less pro-cyclical than the commercial
banks. Morris et al. (2016) investigate the impact of economic determinants during the international financial
crisis, using a sample of 5187 US bank-quarter observations over the period from 2006 to 2010. They provide
strong empirical evidence that pro-cyclical behavior is especially pronounced during the international financial
crisis (2009-2010) and also found evidence to support smoothing activity and signaling behavior via LLP.

On the other hand, some research finds a mixed result as Packer and Zhu (2012), investigate the determinant of
LLP among 240 Asian banks over the period 2000 to 2009, the results provide evidence to lend support to the
pro-cyclical hypothesis through LLP among Japanese banks; but countercyclical among banks in India.

Additional some research does not support the pro-cyclical behavior such as Caporale et al. (2015) find evidence
that in Italian banks, LLP is driven mainly by non-discretionary components during the economic recession
period (2008-2012). To resume, they provide evidence to lend support counter-cyclical hypothesis through loan
loss provisions. Adzis et al. (2015) using a sample of Malaysian commercial banks during the period of
2002-2012, did not have enough evidence to support the pro-cyclical hypotheses though LLP.

Overall, the previous study documents more negative evidence of pro-cyclical behavior via LLP. We hypothesize
as follows:

H1: Mozambican commercial banks exhibit pro-cyclical behavior through loan loss provisions.
1.3.2 LLP and Income Smoothing Hypothesis

Previous studies have shown that income smoothing can be defined as a kind of earnings management. It
happens when managers use LLP to smooth income upward by underestimating predicted loan losses to lower
net income, and in contrast, managers may be smoothing income downward by overestimating predicted loan
losses to lower net income. Benston and Wall (2005) argue that income smoothing is the type of manipulation
activity used by the manager to adjust the earnings. They use income smoothing to reduce the information
asymmetry.

To support this point of views we highlight some studies: Kanagaretnam et al. (2010) in their multi-country
study using a sample of 29 countries between the periods from 1993 to 2006 to investigate the relation between
auditor reputation and earnings management in banks sector; they provide evidence that managers do income
smoothing through LLP. In contrast, Perez et al. (2008) examine the impact of earnings management and capital
management through LLP in Spanish banks and provide evidence for income smoothing activities in Spanish
banks from 1986 to 2002 using 142 banks. However, they did not find evidence for capital management activity.

In addition, recently some researchers provide evidence for smoothing activity. Leventies et al. (2012), examined
the influence of IFRS on earnings management and capital management, using a sample of 91 Union Europe
listed commercial banks during period 1999-2008 and provided evidence that banks engage in income
smoothing activity, but after implementation of IFRS in 2005 the income smoothing activity decline relatively to
the pre-IFRS period. However, they did not find concrete evidence for capital management activity in both pre
and post-1IFRS regimes. El Sood (2012) examined the income smoothing through LLP in 878 US banks over
2001 to 2009; they provided strong evidence for income smoothing activity during the international financial
crisis. And Kilic et al. (2013), examined the impact of SFAS 133 on the reporting behavior of US commercial
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banks, they provide strong evidence that US commercial banks do smoothing activity through LLP. Adzis et Al.
(2015) using a sample of Malaysian 15 commercial banks during the period of 2002-2012, provide empirical
evidence that Malaysian commercial banks engage in income smoothing activity during the period of study. In
summary, they provided evidence to lend support income smoothing hypothesis through LLP. Ozili (2015)
examines the motivations and the behavior of LLP in relative to the business cycle using of 10 Nigerian
commercial banks during the period of 2002-2013, provided empirical evidence that Nigerian commercial banks
engage in income smoothing activity, supporting the income smoothing hypothesis through loan loss provisions.
Skala (2015) and Morris et al. (2016) in the studies reported in section 2.1 above provide strong empirical
evidence to support smoothing activity via LLP. Also, Curcio et al. (2017) examined the impact of discretionary
via LLP in European banks during the international financial crisis, and provided strong empirical evidence to
support income smoothing hypothesis through LLP, they did not find any difference between listed and unlisted
banks behavior. The smoothing activity is more pronounced only in 2011.

In contrast, some study found no evidence of smoothing activity via LLP such as Anandarajan et al. (2007)
examined earnings management, capital management and signaling through Bank LLP using a data of 50
Australian commercials banks over the period of 1991 to 2001. They provided evidence that Australian
commercial banks use LLP to earnings management. However, they did not provide evidence for capital
management activity. Caporale et al. (2015) examined the determinant of LLP using a sample of 400 Italian
banks during the period of 2001-2012 and was revealed that in Italian banks, LLP is not driven by discretionary
components (income smoothing). In summary, they provided no evidence that to lend support income smoothing
hypothesis through LLP. Bryce et al (2015) examined the income-smoothing, capital manage and cyclical
management hypotheses on Vietnamese banks during the period 2007—2014, and did not find enough evidence
that Vietnamese banks engage in income smoothing activity, but when incorporated the X-efficiency estimates in
the model the banks did not exhibit the income smoothing activity.

The previous research provides a mixed result, however, it is documented more evidence of smoothing activity
through LLP. Therefore, we hypothesize as follows:

H2 = Mozambican commercial banks do smooth income through loan loss provisions.
1.3.3 LLP and Capital Management

Capital management occurs when capital becomes constrained; the bank’s managers will use discretionary
additions to achieve regulatory capital targets. Chang et al. (2008) argue that the capital ratio is an important
indicator that reflects the bank’s risk, playing an important role in showing the bank’s ability to support the
current capital structure and denoting the undetectable default risk.

In order to support capital management hypotheses we highlight some studies, for example Dong et al. (2012)
using a sample of 14 China commercial banks during period 2001-2009 found evidence to lend to support the
capital management hypothesis in China banks. The finding shows that when the bank capital adequacy is low,
the managers set aside more LLP to increase bank capital in order to satisfy the regulatory requirements. As
reported above in 1.3.2 section Ozili (2015) provided empirical evidence for capital management activity for
Nigerian commercial banks during the period of 2002-2013.

In contrast, Anandarajan et al. (2007) in a study documented in section 1.3.2 above did not provide empirical
evidence for capital management activity for Australian commercial banks. Perez et al. (2008); provided no
evidence to lend support capital management hypothesis using LLP to manage regulatory capital in Spanish
banks, as documented in section 1.3.2 above. And recently, Leventies et al. (2012), Adzis et al. (2015), Caporale
et al. (2015) in their studies documented in sections 1.3.1 and 1.3.2 above did not find concrete evidence for
capital management activity through LLP.

Overall, the banking literature provides mixed evidence of capital management behavior. We predict a positive
relation between LLP and capital management. Therefore, we hypothesize as follows:

H3 = Mozambican commercial banks manage capital through loan loss provisions.
1.3.4 LLP and Signaling

LLP is used to signal financial strength. Specifically Signaling happens when managers expect to signal the
financial strength of the banking sector to reduce information asymmetry. Wahlen (1994) argue that investors
interpret abnormal provisions as a signal of good economic news than as a signal of bad economic news.
Kanagaretnam et al., (2005) argue that undervalued banks use LLP to signal private information about a bank’s
future performance.
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We highlight some empirical evidence to support the signaling hypothesis via LLP. Curcio and Hasan (2013)
investigated the impact of earnings management, capital management, and signaling activity via LLP among EU
banks and non-EU credit institutions during period 1996-2006. The study provided evidence that EA banks do
not engage in signaling activity, however, the non-EU banks use LLP as a tool to convey information to investors.
Olson and Zoubi (2014) investigated the impact of determinants of the LLP and Allowance for Loan Losses
(ALL) of banks, using a sample of 75 banks of the Middle East and North African over the period 2000-2008.
The study provided empirical evidence to lend support signaling hypotheses via LLP and ALL. Morris et al.
(2016) in the study documented in sections 1.3.1 and 1.3.2 above found concrete evidence to support that
US-banks engages in signaling activity through LLP.

In contrast Ahmed et al. (1999); Anandarajan et al. (2007); Bouvatier and Lepetit (2008), Perez et al. (2008);
Leventies et al. (2012), Adzis et al. (2015), Caporale et al. (2015) in their studies documented in sections 1.3.1
and 1.3.2 above did not find concrete evidence to support that banks engage in signaling activity through LLP.

Therefore, the evidence of this linkage is mixed. We hypothesis as follows:
H4 = Mozambican commercial banks engage in signaling through loan loss provisions.
1.3.5 LLP and Bank Size

The previous literature argues that there is a link between income smoothing activity and Bank size and bank
size is an important tool of risk-taking. Laeven et al. (2014) argue that large banks have a more fragile business
model than small banks.

We highlight some empirical evidence to support this hypothesis. Carporale et al. (2015) in the study
documented in sections 2.1 and 2.2 above argue that bank size effect in income smoothing activity. Olszak et al.
(2016) found evidence to support bank size through LLP implying that large banks are more negatively related to
the business cycle, especially for large banks that consolidated their financial statements. Jin et al. (2016)
examined the impact of discretion and how it relates to bank stability and bank risk-taking among US
commercial bank, over a period of 2000 to 2008, provided strong evidence that banks sizes are determinants for
bank performance. Other researchers do support the Bank size hypotheses through LLP, such as Fonseca and
Gonzalez (2008); Curcio and Hasan (2013); Caporale et al. (2015); Ozili (2015).

Following this prior study, we expect a negative relation between bank-size and LLP. We include an interactive
dummy variable to indicate the period of Mozambican hidden debt crisis. Therefore, we hypothesize as follows:

H5: Mozambican commercial banks are negatively associated with Loan Loss Provisions (LLP).

The rest of this paper is organized as follows. Section 2 explains the research design, introduces the data and
explains the sample. Section 3 summarizes the main results and discussion, and finally, Section 4 concludes.

2. Method
2.1 Data and Sample

This study uses bank dataset extracted from the financial statement and balance sheets of the selected
commercial banks operating in Mozambique. The bank’s financial data was downloaded from the Bank of
Mozambique (Central Bank of Mozambique) website.

The macroeconomic dataset, Growth Domestic Product (GDP), were extracted from the National Institute of
Statistics of Mozambique (INE) website and we supplement these data with macroeconomics data from the
International Monetary Fund (IMF) website.

In Mozambique by the end of 2016, the banking system comprised of 19 banks, where the majority are foreign
commercial banks. Because the sample is small and we did not want to lose further observations, we did not
exclude foreign commercial banks and we did not consider the effect of the outliers in the regressions, so we did
not exclude the data in the upper and lower bounds of the distributions. A final sample of 19 banks for a 7-year
period, from 2010-2016, which includes the Mozambican hidden public debt crisis in 2015-2016, which gives
133 bank-year observations.

2.2 Estimation Methods
2.2.1 Basic Model

There is a huge literature on the linkages between LLP, income smoothing, regulatory capital, signaling and
business cycles. To test our hypotheses we follow a similar approach applied by Bouvatier et al. (2014), Skala,
(2015) and Caporale et al. (2015). The basic model is as follows:
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LLP;; = g +4,NPL; ¢ + A3ANPL; + AsdLoan;is + AsAGDPy + AsCris, + 24GDPy* Crist + JglSm; +
/lgCapm + 91, +8th (1)

In order to carry out robustness checks on our baseline model we applied a dynamic specification to equation 1
by introducing the lagged dependent variable as shown in equation 2 below:

LLP;, = Ao + ALLP; s + 2oNPLiy + AANPLi + AgALoan;; + sAGDP, +2Cris,
+ JAGDP*Crist + JgSmy, + AgCapi, + 0, +ei @)

Where: 6; is unobservable bank specific effects as bank corporate culture. And &;; are white’s robust error
regression coefficient. All variables used in our study are defined in section 2.3.

In this paper, we apply both the Arellano and Bover (2005) and Blundell and Bond (1998) the generalized
method of moments (GMM), applying two-step estimator robust to heteroscedasticity, including the fixed effects
of the specification. The GMM tools are singly used for the lagged dependent variable (LLP;..,), whereas the
other variables are treated as strictly exogenous. Additionally, a robust AR(2) test was performed to verify the
absence of second-order serial correlation in the first-difference residuals. Also the robust the Hansen test was
carried out to check the validity of our instrument. We also tested the multi-collinearity problems by computing
the correlation matrix and the VIF (variance inflation factors). (Similar to Bouvatier et al., 2014; Skala, 2015 and
Caporale et al., 2015 study).

2.2.1.1 Pro-cyclical Model
LLPth = AO + ilLLPi,I-l + izNPLiyt + l3ANPLth + A4ALOaniyt + j.sAGDPt + J.GCI’ISt + }JAGDP[*C}’IS[ + 91, +8i,t (11)

First, we use equation 1.1 but we did not include the lagged dependent variable (LLP;.), to examine the
pro-cyclical hypotheses (H1). All variables are defined in section 2.3 below. Following the previous study, we
expected a negative association between Loan Loss Provision (LLP) and GDP growth rate implying that
coefficient As will be negative and statistically significant. On another hand, the coefficient A on CRIS variables
it expected a negative signal, as well as the coefficient A7 on the interactive dummy, AGDP*Cris,, it expected a
negative signal, to indicate the pro-cyclical behavior in our model and to support our hypothesis H1. (Packer &
Zhu, 2012; Bouvatier et al., 2014; Ozili, 2015; Olszak et al., 2016).

2.2.1.2 Income Smoothing Model

To study the effect of income smoothing through Loan Loss Provisions (LLP) we run the model 1.2 shown
below, it was excluded the lagged dependent variable (LLP;.1):

LLPi’t =l t+ ilLLPi,t-l + izNPLi’t + /13ANPL|I + /14[][,0617’[“ + AsAdGDP; + AGCriSt + }.7AGDPt*CriSt + igISmi,t
+ igISmi,t*CriSt + /llolsmi't*NonCI’iSt + 6, té&it (12)

All variables are defined in section 2.3 below. Following the previous study we used A8 coefficient to measure
the impact of income smoothing activity in our model, we expected A8 coefficient to be positive and statistically
significant to support the income smoothing hypotheses implying that the bank managers are engaged in income
smoothing activity through LLP, otherwise, we reject the hypothesis. (Bouvatier et al., 2014; Ozili, 2015;
Caporale et al., 2015 and Olszak et al., 2016). We introduced the interactive dummy variable to measure the
impact of income smoothing activity during the Mozambique hidden debt crisis, which was equal to one for a
period of 2015-2016, zero otherwise. The coefficients A9 and Ayq Will tell us about the sensitivity of income
smoothing activity during the crisis and non-crisis period.

2.2.1.3 Capital Manage Model

To investigate the effects of capital managed through Loan Loss Provisions (LLP) we run the model 1.3 shown
below, but we did not include the lagged dependent variable (LLP;.):
LLPi,t = Ao + MLLP; 1 + 2,NPL; + A3ANPL;y + AgdLoan;y + AsAGDPy + A6Cris; + 124GDP*Cris; + AglSm;

+ A9Capit + A10Cap; *Cris, + 11;Cap; *NonCris; + 6; + & (1.3)
In equation 1.3, all variables are defined in section 2.2.1 above. Following the previous study, we used Ag
coefficient to measure the impact of the capital ratio in our model, and we expected Ay coefficient to be positive
and statistically significant to support the capital management hypotheses implying that the bank managers are
engaged in manipulation activity through LLP, otherwise we reject the hypothesis. The coefficients A;p and Ay
will tell us about the sensitivity of capital management behavior during the crisis and non-crisis period.
(Bouvatier et al., 2014; Ozili, 2015; Caporale et al., 2015 and Olszak et al., 2016).

2.2.1.4 Signaling Model
To investigate the effects of signaling through Loan Loss Provisions (LLP) we run the model 1.4 shown below,
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but it was excluded the lagged dependent variable (LLP;.,):

LLPi,I = /10 + ;{lLLPi,t-l + izNPLi't + /13ANPLL[ + /14ALO(ZI/IM + ;LSAGDPt + /IGCI’ISt + /17AGDPt*CI’ISt + /lglsmi’t
+ A9Capit + A10Sigix + 6 + & (1.4)
In equation 1.4, all variables are defined in section 2.3 below, we used A1 coefficient to measure the impact of
signaling in our model. We predicted that the coefficient A;o will be positive to support our hypothesis. Following
previous research, this coefficient presents mixed signal. (Ozili, 2015; Caporale et al., 2015 and Olszak et al.,
2016).

2.2.1.5 Bank-Size Model

To investigate the effects of size in income behavior we run the model 1.5 shown below, we include a dummy
variable for the income-smoothing hypothesis, but we did not include the lagged dependent variable (LLP;):
LLPi't = /10 + ilLLPi,t—l + /12NPLl,t + i3ANPLth + A4ALOaniyt + l5AGDPt + ﬂ5CFISt + }.7AGDPt*CI’ISt + igsizeu

+ AgSizei*Crisy + Ay0Sizej*NonCris; + ACapiy + 6 + eiy (1.5)

In equation 1.5 all variables are defined in section 2.3 below, we used Ag coefficient to measure the bank size in

our model, and we predicted that the coefficient Ag will be positive (hegative) to support our hypothesis.

Following previous research, this coefficient presents mixed signal. (Ozili, 2015; Caprpole et al., 2015 and

Olszak et al., 2016). In order to investigate the effects of size in income behavior during the Mozambique hidden

debt crisis, we included the interactive dummy variable CRIS which was equal to one for the period of
2015-2016 and zero otherwise.

2.3 Variable Explanation
2.3.1 Dependent Variable
LLP;; = The ratio of Loan loss provisions (LLP) to total assets for bank i and time t.

Previous banking literature (Anandarajan et al., 2007; Leventis et al., 2012; Packer & Zhu, 2012; Curcio &
Hasan, 2013; Bouvatier et al., 2014; Ozili, 2015 and Olszak et al., 2016) argues that LLP as dependent variables
to examine the evidence of management discretionary which are capital management, income smoothing,
signaling and pro-cyclicality in the banking sector, in this case, we used LLP scaled by total asset as dependent
variable in our research.

2.3.2 Independent Variables

LLP;., = The ratio of beginning loan loss provision to the total asset for bank i and time t, (Dong et al., 2012;
Bouvatier et al., 2014 and Caporale et al., 2015).

NPL;. = The ratio of non-performing loans to total loans for bank i and time t.

The non-discretionary component is related to credit risk and it is made to cover expected credit losses on loans
(Hasan and Wall 2004) and exhibits strong cyclicality pattern (Bikker and Metzemakers, 2005).

Following prior study (Dong et al., 2012; Bouvatier et al., 2014; Skala, 2015; Adzis et al., 2015; Caporale et al.,
2015; Ozili, 2015), we include the ratio of non-performing loans to total loans (NPL;;) as an indicator of loan
default, the loan loss provision will be higher if we have the higher non-performing loan. It’s expected to have a
positive relationship between NPL and LLP.

ANPL;; = Change in the ratio of non-performing loans to total loans for bank i and time t.

Following previous research, the relationship between LLP and ANPL will be positive and statistically
significant if, bank managers use some ration of LLP to cover predicted loan losses, (Fonseca & Gonzalez, 2008
and Bouvatier & Lepetit, 2008). Alternatively, the relationship between LLP and ANPL will be negative if, the
bank managers do not set aside provisions to cover predicted loan losses, (Laeven & Majnoni, 2003).

ALoan;, = The Loan growth ratio.

We included ALoan;; as another non-discretionary factor. This variable is used as a proxy to measure bank credit
risk; the bank manages increase provision when they expect that loan will go bad. Thus, ALoan;, is expected to
have a negative relationship with LLP.

AGDP; = the annual rate of change of Mozambican Growth Domestic Product.

This proxy was used to capture the pro-cyclicality of LLP. A positive sign indicates LLP is counter-cyclical,
otherwise, the negative sign indicates LLP is pro-cyclical. This means that the relationship between AGDP; and
LLP will provide evidence for pro-cyclical behavior in the model. (Fonseca & Gonzalez 2008; Curcio & Hasan,
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2013; Adzis et al., 2015; Caporale et al., 2015; Ozili, 2015).

Cris, = A dummy variable for Mozambican hidden public debt crisis (1 for years 2015-2016 and 0 otherwise).
According to prior research, the international financial crisis had an impact on banking behavior (Fonseca and
Gonzales, 2008; Leventis, et al., 2012; Curcio and Hasan, 2013; Adzis et al., 2015; Caporale et al., 2015; Ozili,
2015). In the Mozambican case, we included this dummy variable in our model to investigate the impact of the
recent Mozambican hidden public debt crisis (2015-2016).

ISm; , = the ratio of earnings before interest, taxes, and LLP to total assets for bank i and time t.

ISm;; we use this proxy to measure existence of Income smoothing activity in our model consistent with
previous research (Fonseca & Gonzales, 2008; Leventis et al., 2012; Curcio & Hasan, 2013; Adzis et al., 2015;
Caporale et al., 2015; Ozili, 2015). The positive sign of IS;; indicates that bank managers are involved in
smoothing activity through LLP and a negative sign indicates otherwise.

Cap; = the ratio of total equity to total assets for bank i at time t.

Capj is a proxy to measure the invisible risk of default. To show the bank’s ability to survive under the current
capital structure. Previous study suggest that the positive sign of Cap;, indicate that bank managers have the
incentive to decrease LLP and the negative sign otherwise (Fonseca & Gonzales, 2008; Leventis et al., 2012;
Curcio & Hasan, 2013; Adzis et al., 2015; Caporale et al., 2015; Ozili, 2015).

Sigi = the one-year ahead change in earnings before tax and provisions for bank i and time t.

Following previous study we included variable Sig;; to test the signaling hypothesis, (where Sig;; = ISM; g —
ISm; / ISm;y), it is expected that bank managers may or may not use LLP to signal their financial strength (Adzis
et al., 2015; Caporale et al., 2015; Ozili, 2015).

Sizi¢ = the natural logarithm of total assets for bank i and time t. It is expected to have a positive sign.

ISm; *Cris, = the interactive dummy variable for income smoothing hypothesis, is equal to 1 for the years
2015-20186, 0 otherwise.

ISm; *NonCris; = the interactive dummy variable for income smoothing hypothesis, is equal to 1 for the years
2010-2014, 0 otherwise.

3. Results and Discussion
3.1 Statistics and Correlation Matrix

Table 1 summarizes the descriptive statistics of the main variables of interest for the object of the study. The
average value for Loan Loss Provisions (LLP) is close to 0.80%, whilst bad loans represent about 6.1% of total
loans (NPL). Change in the ratio of non-performing loans to total loans for bank i and time t (ANPL) is 9.2%.
Loan growth (ALoan) of banks represents about 5.1% of total assets. GDP is 4.86%. Cris is 34.6%. On average
the ratio of earnings before interest, taxes, and LLP to total assets for bank i and time t (ISm) is 1.7%. The capital
(Cap) is 1.3% finally, the Size 8.33%.

Table 1. Statistics of main variable

Variable Obs Mean Min Max Std Dev.
LLP 133 0.008 -0.201 0.483 0.031
LLPi t-1 133 0.022 -0.101 0.398 0.058
NPL 133 0.061 0.018 0.041 0.095
ANPL 133 0.092 0.022 0.683 0.031
ALoan 133 0.051 0.009 0.663 0.021
AGDP 133 4.861 -0.172 9.974 0.006
Cris 133 0.346 0 1 0.417
I1Sm 133 0.017 -0.121 0.261 0.039
Cap 133 0.013 0.003 0.194 0.025
Sig 133 0.004 -0.101 0.273 0.026
Size 133 8.33 4,731 16.739 1.045

Note. LLP is the ratio of Loan loss provisions to total assets. NPL is the ratio of non-performing loans to total loans in year t. ALoan is the
annual growth of total loans in percentage. AGDP is the annual rate of change of Mozambican Growth Domestic Product (GDP). Cris is a
dummy variable equal to one for Mozambican hidden public debt crisis (2015-2016) and zero otherwise. I1Sm is the ratio of earnings before
interest, taxes, and LLP to total assets. Cap is the ratio of total equity to total assets. Sig is one-year ahead change in earnings before tax and
provisions. Size is natural logarithm of total assets.
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A Pearson correlation matrix of the main variables used in our study is shown in Table 2. We can observe the
significantly positive correlation coefficient between LLP and the ratio of non-performing loans to total loans
(NPL). The negative and significant correlation coefficient between AGDP and LLP may imply that LLP in
Mozambican banks is pro-cyclical. The coefficient ISm is significantly and positively correlated with LLP
implying the potential for discretionary income-smoothing. It can be observed that the significant positive
correlation between the Cap and LLP, is as predicted. In addition, the coefficients Sig and Size both are negative
and statistically correlated with LLP, as predicted. Since the highest correlation coefficient is about 40% between
NPL and 1Sm and the VIF - variance inflation factor has a maximum value of 1.39 which a mean of 1.18, shows
that the multi-collinearity does not appear to be a problem in our analysis.

Table 2. Correlation matrix of main variables

Variables LLP LLPi,t-1  NPL ANPL ALoan AGDP Cris ISm Cap Sig Size
LLP 1.000

LLPi,t-1 -0.003 1.000

NPL 0.271** 0.516* 1.000

ANPL 0.061*** -0.107**  -0.015* 1.000

ALoan -0.047*** -0.022**  -0.176*** 0.006 1.000

AGDP -0.041*** 0.079 -0.119**  0.059** 0.136* 1.000

Cris -0.059*** -0.063**  -0.166**  -0.071 0.037* -0.039**  1.000

ISm 0.085*** -0.057**  -0.403*** (0.254* 0.021**  0.035**  0.062**  1.000

Cap 0.002* 0.021** 0.027 0.011 -0.003* -0.013*** -0.019*** -0.201* 1.000

Sig -0.006*** -0.088 0.030 0.082 0.063* 0.208***  0.066*** 0.043** -0.046 1.000
Size -0.033** -0.037**  -0.021** -0.061* -0.013*** 0.017 0.008**  0.004* -0.032* 0.002 1.000

Note. LLP is the ratio of Loan loss provisions to total assets. NPL is the ratio of non-performing loans to total loans in year t. Loan growth
(ALoan) is the annual growth of total loans in percentage. AGDP is the annual rate of change of Mozambican Growth Domestic Product
(GDP). Cris is a dummy variable equal to one for Mozambican hidden public debt crisis (2015-2016) and zero otherwise. 1ISm is the ratio of
earnings before interest, taxes, and LLP to total assets. Cap is the ratio of total equity to total assets. Sig is one-year ahead change in earnings
before tax and provisions. Size is natural logarithm of total assets. A superscript of “***” «“**” and “*” indicates two-tailed statistical
significance at the 0.01, 0.05 and 0.10 level.

3.2 Regression Result

Table 3, presents the results applying the regression model. In the first column, are displayed the estimation
results for equation 1.1. This model investigates the effects of the business cycle on LLP, we can observe that the
coefficient As on AGDP; variable is significantly negative (Coffic = - 0.057, t-stat = -5.130) implying the
presence of cyclical components in LLP behavior. This occurs probably because provisions are triggered by the
past due payments, which specifically depends on the economic dynamic system and the loan loss reserves-loan
ratio. (This result is similar to Olszak et al., 2016 and Adzis et al., 2015 studies and opposes the findings of Adzis
et al., 2015; Caporale et al., 2015). The coefficient Ag (Cris variable) that measure the impact of Mozambique
hidden debt credit is positive and statistically significant and the coefficient A9 on the interactive dummy
(AGDP*Crisy) is negative and statistically significant (Coeffc = -0.041, t-stat = -4.315). These findings imply
that the macroeconomic factors had an impact in our model, on the other hand, the results suggest that the bank
managers had the incentive to increase the LLP to arise loans default. These findings, maybe, are consistent with
the prediction by the International Monetary Fund (2015-2016) reports that Mozambique economy was affected
by Mozambique hidden debt credit and suffered from a decline in real AGDP during 2015 to 2016. Jointly, these
findings do lend support our hypothesis H1.

The second column of Table 3, are displayed the estimated results for equation 1.2. This model investigates the
effects of income smoothing through LLP. As can be observed the coefficient Ag, ONn 1Sm;; on variable, is
significantly positive (Coeff = 0.062, t-stat = 2.188); suggesting the null hypothesis should not be rejected. In
other words, the findings provide evidence that the bank managers are engaged in income smoothing behavior
through LLP during the period of analysis, which confirms the pro-cyclical behavior of LLP. This empirical
finding is in line with the conclusion of Adzis et al., 2015; 2015; Ozili, 2015 and opposes the findings of Curcio
et al., 2017; Caporale et al., 2015 and Brince et al., 2015. On another hand, when we look at the coefficient A, on
NPL;; variable that postulates that non-discretionary income smoothing is significantly positive (Coeff = 0.041,
t-stat = 2.976). As can be observed the bank managers are more involved in discretionary income smoothing than
non-discretionary income smoothing, probably because of the poor market discipline.
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The coefficients Ag and A;o 0N the two interactive dummies (1Sm;*Cris, and 1Sm;*NonCris; respectively) are
significantly positive at the 1% and 5% significance level (Coeff = 0.079, t-stat = 2.197 and Coeff = 0.011, t-stat
= 2.033). Thus implying that the income smoothing behavior was greater in crisis than a non-crisis period;
confirms the pro-cyclical behavior of LLP. The findings still support the income-smoothing hypothesis after the
inclusion of the interactive dummy variables.

The third column of Table 3, are displayed the estimated results for equation 1.3. This model investigates the
effects of capital management via LLP. As can be observed the coefficient Ao, On Cap; variable is insignificantly
negative implying that capital management does not have any impact on LLP, consequently suggesting a
rejection of capital management hypothesis for Mozambican commercials banks. This result is similar to Adzis
et al., 2015; Caporale et al., 2015 studies and opposes the findings of Ahmed et al., 1999 and Dong et al., 2012
studies.

The column fourth of Table 3, are displayed the estimated results for equation 1.4. This model investigates the
effects of signaling through LLP. As can be observed the coefficient Ao On Sig;; variable is insignificantly
positive and close to zero implying that signaling does not drive the LLP consequently suggesting a rejection of
signaling hypothesis through LLP for Mozambican commercials banks. This empirical finding is in line with the
conclusion of Adzis et al. (2015) and Caporale et al. (2015) and opposes the findings of Olson and Zoubi (2014)
and Morris et al. (2016).

Finally, the last column of Table 3, are displayed the estimated results for equation 1.4. This model investigates
the effects of bank size through LLP. As can be observed the coefficient Ag On Size;; variable is significantly
negative (Coeff = -0.019, t-stat = -1.511) implying that the bank’s sizes have an important impact on the
pro-cyclical behavior of Mozambican commercials banks. In additional, we can observe that the coefficients Ag
and Ao On the two interactive dummy variables (Size;*Cris; and Size; *NonCris, respectively) are significantly
negative and significantly positive at the 5% and 10% significance level respectively (coeff = -0.068, t-stat =
-2.043 and Coeff = 0.026, t-stat = 2.130, respectively). Thus implying that the bank size still has an impact on
our model, specifically suggesting that the Mozambican commercials banks may be more prone to the business
cycle, and thus more pro-cyclical during the Mozambican hidden debt crisis, in contrast with the non-crisis
period. The sign on the size coefficient (Ag) iS consistent with the prior study (Olszak et al., 2016 and Ozili,
2015).

Table 3. Baseline results from Mozambican commercials bank over the period 2010-2016 (model with bank fixed
effects)

1.1 1.2 1.3 14 15
LLPit 0.005*** 0.007** 0.006*** 0.007* 0.004%***
(1.020) (1.019) (1.028) (1.029) (1.201)
NPLit 0.029*** 0.041%** 0.030*** 0.030*** 0.031***
(2.023) (2.976) (2.028) (1.921) (1.191)
ANPLi,t -0.005* -0.004 -0.004* -0.003 -0.003
(-0.610) (-1.177) (-1.293) (-1.972) (-1.161)
ALoani,t -0.003*** -0.002*** -0.002%** -0.003*** -0.002***
(-2.078) (-2.281) (-2.199) (-2.207) (-1.622)
AGDPt -0.057*** -0.068*** -0.058*** -0.059*** -0.067**
(-5.130) (-4.997) (-5.035) (-5.182) (-4.390)
Crist 0.016*** 0.015 0.016** 0.016* 0.015
(2.179) (2.012) (2.213) (2.195) (3.697)
AGDPt*Crist -0.041*** - 0.041%** -0.047*** -0.050%** -0.048***
(-4.315) (-3.011) (-3.619) (-4.090) (-3.399)
1Smit - 0.062*** 0.068*** 0.054** -
(2.188) (2.026) (1.031) -
1Smi,t*Crist - 0.079*** - - -
(2.197) - - -
1Smi,t*NonCrist - 0.011** - - -
(2.033) - - -
Capi,t - -0.019 -0.019 -0.018
(-0.292) (-0.292) (-0.331)
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Capi,t*Crist - - -0.001 - -
- - (-0.013) - -
Capi,t*NonCrist - - -0.001 - -
- - (-0.014) - -
Sigi,t - - - 0.000 -
- - - (0.000) -
Sizei,t - - - - -0.019**
- - - - (-1.511)
Sizei,t*Crist - - - - -0.068**
- - - - (-2.043)
Sizei,t*NonCrist - - - - -0.026*
- - - - (-2.130)
R squared 0.4301 0.4309 0.4266 0.4145 0.4203
Nr .Obs. 133 133 133 133 133
Nr. Banks 19 19 19 19 19

Note. LLP is the ratio of Loan loss provisions to total assets. NPL is the ratio of non-performing loans to total loans in year t. ANPL is change
in the ratio of NPL to total loans. Loan growth (ALoan) is the annual growth of total loans in percentage. AGDP is the annual rate of change
of Mozambican Growth Domestic Product (GDP). Cris is a dummy variable equal to one for Mozambican hidden public debt crisis
(2015-2016) and zero otherwise. AGDPt*Crist is an interactive dummy variable between AGDPt and CRISt. ISm is the ratio of earnings
before interest, taxes, and LLP to total assets. ISmi,t*Crist is the interactive dummy variable for income smoothing hypothesis, is equal to 1
for the years 2015-2016, 0 otherwise. 1Smi,t*NonCrist is the interactive dummy variable for income smoothing hypothesis, is equal to 1 for
the years 2010-2014, 0 otherwise. Cap is the ratio of total equity to total assets. Capi,t*Crist is the interactive dummy variable for capital
management hypothesis, is equal to 1 for the years 2015-2016, 0 otherwise. Capi,t*NonCrist is the interactive dummy variable for capital
management hypothesis, is equal to 1 for the years 2010-2014, 0 otherwise. Sig is one-year ahead change in earnings before tax and
provisions. Size is natural logarithm of total assets and Sizei,t*Crist is the interactive dummy variable between Sizei,t and Crist is equal to
1 for the years 2015-2016, 0 otherwise. Standard deviation of coefficient are given in parentheses and a superscript of «###> <«##> gpd <>
indicates two-tailed statistical significance at the 0.01, 0.05 and 0.10 levels, respectively.

In additional, we carried out additional robustness checks on our empirical results. In line with Skala, 2015 we
applied the Arellano and Bover (1995) GMM difference estimator and Blundell and Bond (1998) system GMM.
As can be observed in Table 4 the findings are consistent with the results of the tests in Table 3, this means that
the Arellano and Bover GMM difference estimator and the Blundell-Bond system GMM results confirm the
Mozambican commercial banks are pro-cyclicality, are engaged in income smoothing activity and the bank size
still has an impact on our model. On the other hand, the capital management behavior and signaling activity do
not drive the LLP and hence we reject these two hypotheses.

Table 4. Baseline results: Mozambican commercials bank over the period 2010-2016 (GMM estimations)

Arellano and Bover ""GMM differences" estimation Blundell and Bond ""GMM system"* estimation

1 2 3 4 5 2.1 2.2 2.3 2.4 25

LLPi,t 0.008** 0.006 0.007** 0.006** 0.003***  0.013*** 0.016***  0.016*** 0.019* 0.015***
(1.029)  (1.221) (1.001) (2.031) (1.243) (0.063) (0.087) (0.088) (0.095)  (0.093)

LLPi t-1 0.033 0.031 0.035 0.054 0.044 0.037 0.031 0.059 0.027 0.047
(0.142)  (1.003) (1.997) (1.998) (1.131) (1.474)  (1.045) (1.077) (1.879)  (2.178)

NPLi,t 0.048*** 0.041***  0.046*** 0.048*** 0.046***  0.044*** 0.037***  0.045***  0.041*** 0.040***
(3.008)  (2.901) (2.057) (2.981)  (1.909) (2.101)  (2.004) (2.073) (1.990)  (1.163)

ANPLi,t -0.007* -0.004 -0.005* -0.004*  -0.001 -0.002** -0.003* -0.004* -0.003* -0.002
(-0.550)  (-0.071) (-1.072) (-0.017) (-0.339) (-0.044)  (-0.081) (-1.001) (-0.012) (-1.019)

ALoani,t -0.005*** -0.004***  -0.004*** -0.004*** -0.004***  -0.003*** -0.005*** -0.005*** -0.004*** -0.006***
(-0.023)  (-0.936) (-0.079) (-1.339) (-1.468) (-1.031)  (-1.594) (-1.009) (-1.033) (-1.519)

AGDPt -0.061*** -0.070***  -0.071*** -0.068*** -0.072***  -0.074*** -0.074*** -0.097*** -0.083*** -0.096***
(-5.201) (-4.872) (-5.027) (-5.176)  (-4.31) (-5.028)  (-5.017) (-4.033) (-4.195)  (-4.447)

Crist 0.016**  0.018** 0.017* 0.017* 0.017* 0.020***  0.018** 0.016*** 0.016* 0.018***

(1.221)  (2.001) (2.552)  (2.227)  (3.341) (2.089)  (2.006)  (2117)  (2.220)  (2.071)
AGDPt*CRISt  -0.044%%% - 0.044**%  _0,048%** -0,041%*% -0.049%**  -0.044%*% - 0045%%* -0.040%** -0.046%** -0.041%**
(-3.221) (-3.009)  (-2.597) (-2.033) (-2.111)  (-2.218) (-2.354)  (-3.001)  (-3.033) (-3.576)
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1Smi,t - 0.059**  0.065*** 0.058*** - 0.074*%** - - 0.092*** -
- (2.007) (3.002) (2.031) - (2.091) - - (2.042) -
1Smi,t*Crist - 0.061*** - - - - 0.071%** - - -
- (2.805) - - - - (2.069) - - -
1Smi,t*NonCrist - 0.012** - - - - - 0.012** - -
- (2.017) - - - - - (2.031) - -
Capi,t - - -0.017  -0.017  -0.019 - - -0.018 -0.018 -0.019
- - (-0.216) (-0.216) (-0.329) - - (-0.217) (-0.217)  (-0.330)
Capi,t*Crist - - -0.001 - - - - -0.001 - -
- - (-0.013) - - - - (-0.002) - -
Capi,t*NonCrist - - -0.001 - - - - -0.001 - -
- - (-0.014) - - - - (-0.010) - -
Sigi,t - - - 0.000 - - - - 0.000 -
- - - (0.000) - - - - (0.000) -
Sizei,t - - - - -0.018* - - - - -0.022**
- - - - (-0.471) - - - - (-0.996)
Sizei,t*Crist - - - - -0.026*** - - - - -0.025%**
- - - - (-1.018) - - - - (-1.099)
Sizei,t*NonCrist - - - - 0.019** - - - - 0.022*%*
- - - - (0.774) - - - - (1.001)
R squared 0.4166 0.3915 0.4077 0.4192 0.4031 0.4551 0.4401 0.44083 0.4383 0.4413
Nr .Obs. 133 133 133 133 133 133 133 133 133 133
Nr. Banks 19 19 19 19 19 19 19 19 19 19
AR (2) Test
(P-value) 0.1937 0.1994 0.1917 0.2001  19.922 0.3788 0.3981 0.3992 0.4201 0.4196
Hansen Test
(P-value) 0.3362 0.3331 0.3395 0.3327  0.3303 0.4202 0.3997 0.4104 0.4206 0.4258
Wald Test
(P-value) 0.0000 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Note. LLP is the ratio of Loan loss provisions to total assets. LLPi,t-1 is the ratio of beginning loan loss provision to the total asset. NPL is
the ratio of non-performing loans to total loans in year t. ANPL is change in the ratio of NPL to total loans. ALoan is the annual growth of
total loans in percentage. AGDP is the annual rate of change of Mozambican Growth Domestic Product (GDP). Cris is a dummy variable
equal to one for Mozambican hidden public debt crisis (2015-2016) and zero otherwise. AGDPt*Crist is an interactive dummy variable
between AGDPt and CRISt. ISm is the ratio of earnings before interest, taxes, and LLP to total assets. ISmi,t*Crist is the interactive dummy
variable for income smoothing hypothesis, is equal to 1 for the years 2015-2016, 0 otherwise. 1Smi,t*NonCrist is the interactive dummy
variable for income smoothing hypothesis, is equal to 1 for the years 2010-2014, 0 otherwise. Cap is the ratio of total equity to total assets.
Capi,t*Crist is the interactive dummy variable for capital management hypothesis, is equal to 1 for the years 2015-2016, 0 otherwise.
Capi,t*NonCrist is the interactive dummy variable for capital management hypothesis, is equal to 1 for the years 2010-2014, 0 otherwise. Sig
is one-year ahead change in earnings before tax and provisions. Size is natural logarithm of total assets and Sizei,t*Crist is the interactive
dummy variable between Sizei,t and Crist is equal to 1 for the years 2015-2016, 0 otherwise. Standard deviation of coefficient are given in
parentheses and a superscript of “#**” <**” gnd “*” indicates two-tailed statistical significance at the 0.01, 0.05 and 0.10 levels,
respectively.

4 Conclusion

Starting from the hypothesis, an empirical study was developed, applying the generalized method of moments
(GMM) with first differences. Our main findings can be summarized in five points. Firstly, the coefficient A5 that
captured the association between AGDPy, and LLP was significantly positive, consistent with previous literature
(Olszak et al., 2016 and Ozili, 2015) providing the evidence to lend support to the pro-cyclical behavior through
LLP. In additional, during the Mozambique hidden debt credit crisis, the findings indicate that LLP of
Mozambican commercials banks was more influenced by the hidden debt credit crisis. Secondly, we expected
and provided evidence to lend support to the bank managers that were engaged in income smoothing behavior
through LLP and they were less involved in non-discretionary income smoothing. Thirdly and fourthly, our study
shows that capital management and signaling activity does not drive the LLP. Finally, we expected and provided
evidence that the bank’s sizes have an important impact on the pro-cyclical behavior of Mozambican
commercials banks.
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This study is subject to at least one important limitation, the fact that the study concentrates on a single
under-developed country may limit the possibility of generalizing the results to other contexts.

An important observation, in the Mozambican scenario, we believe that this article is the first, of the kind, to
study the relationship between the determinants of LLP (the business cycle, income smoothing, capital
management and signaling) in the banking sector because in our literature review there was scanty evidence
about the subject. The outcome of this study suggests the use of different models to explore the same issue in
future studies. On the other hand, make a comparative study between countries with different institutional
arrangements and regulations.
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