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Abstract Analyzing the effect of macro-economic factors is essential for business growth. The study analyzed mediation
effect of macroeconomic factors on the relationship between financial soundness and financial performance of 39
commercial banks in Kenya using data from 2009 to 2018. The study was modeled on the theory of production with CAMEL
variables as factor inputs and financial performance measures as factor outputs mediated by macro-economic factors. The
study found that gross domestic product growth, interest rate, exchange rate and inflation had a mediating effect on the
relationship between banks financial soundness and net interest margin. In addition, gross domestic product growth, interest
rate and exchange rate were not mediators on the relationship between financial soundness and earnings per share as a
financial performance measure. The study also established that exchange rate had mediation effect on the relationship
between financial soundness and net interest margin and return on assets respectively. Further, inflation was found to have a
positive mediation effect net interest margin, earnings per share and return on assets as measures of financial performance,
there was absence of mediation effect when return on equity was used as financial performance measure. Bank management
needs to understand the direction of the effect of mediation of macro-economic factors on banks’ financial soundness for

effective financial soundness policy formulation to improve financial performance.

Keywords Financial soundness, Financial performance, Macro-economic factors

1. Introduction

Commercial banks as key players in the banking sector are
subject to regulatory requirements governing their prudential
position and market conduct in order to safeguard the
stability of the financial system. Commercial banks play a
significant role in fulfilling the financial requirements of
many firms. They form one of the economic machinery that
acts as a financial intermediary between other sectors of the
economy (Bloomenthal, 2019). Though, commercial banks
adhere to regulations by Basel Accords and disclosure
requirement contained in the prudential guidelines issued by
regulatory authorities, more needs to be done pertaining to
regulations and competition policy to put checks on the
banking monopolization. Commercial banks do not only
operate under environment of regulations as suggested by
Atellah (2019), but also in a dynamic macroeconomic
environment. Macro-economic factors such as interest rates,
inflation, gross domestic product (GDP) and exchange rates
influence production capacity of different sectors of the
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economy across the globe.

After the global financial crisis of 2008, commercial
banks struggled to ensure that they adhere to Basel Accords
and prudential guidelines provided by regulating agencies to
ensure that they remained financially sound. Globally,
commercial banks operate under changing macroeconomic
environments that have both direct and indirect influence on
their financial performance (Siraj & Pillai, 2013). As a result,
a major question that motivated the study emerged, that is,
“Does macroeconomic factors have an indirect effect on the
relationship between financial soundness and financial
performance of commercial banks?”

The current study departs from the findings of the
reviewed literature in two jour ways. First, the current
study seeks to investigate indirect effect of macroeconomic
factors on the relationship between financial soundness
and financial performance of commercial banks. Mostly,
the reviewed literature demonstrates a direct relationship
of macroeconomic factors on financial performance of
commercial banks (Kosmidou, 2008; Zarrouk, Ben &
Moualhi, 2016; Al-Nasser & Joriah, 2017; Fidanoski,
Choudhry, Davidovi¢ & Sergi, 2018; Ndlovu & Alagidede,
2018; Eissa, Mosab, Najib & Faozi, 2018), except for
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Alabede (2012), Siraj and Pillai (2013) and O hman and
Yazdanfar (2018). The current study therefore seeks to
confirm the findings of Siraj and Pillai (2013) and extend the
literature on the indirect effect of macro-economic factors
by investigating the mediating effect of macro-economic
factors on the relationship between financial soundness and
financial performance of commercial banks using a sample
data of 39 commercial banks in Kenya for a period of 10
years from 2009 to 2018. The study therefore adopted
four macroeconomic factors as suggested by Siraj and
Pillai (2013), that is; GDP, interest rate, exchange rate and
inflation.

Secondly, most of the reviewed literature employs at
most two measures of financial performance, hence the
current study employs an increased scope of four financial
performance measures, that is, net interest margin, return on
assets, return on equity and earnings per share. The increased
scope allows precise comparisons to be done using analysis
from the same sample data.

The rest of the paper is organized as follows: section 2
provides the review of the related literature, section 3
presents the methodology adopted, section 4 provides the
results and discussion and section 5 provide conclusion and
recommendation of the study.

2. Literature Review

The current business systems are known to operate
under economic conditions that are dynamic. The economic
conditions directly influence the performance of businesses
across the globe. Commercial banks are not an exception
to this situation. Simiyu (2015) established that
macroeconomic factors such as GDP, inflation, interest rate
and exchange rates have influenced banks’ financial
performance. Further, Hussien, Alam, Murad and Wahid
(2019) found that GDP, inflation rate and money supply
growth rate are macro factors that significantly influenced
financial performance of Islamic banks in the Gulf
Cooperation Council region. Empirical evidence shows
that economic growth (GDP) is one of the major
macro-economic factors that affect banks’ performance
positively (Jara-Bertin, Arias & Rodriguez 2014). This
finding was supported by Ifuelo and Chijuka (2014) and
Simiyu (2015) who found that real GDP growth rate
positively impacts on banks’ performance.

In Europe, Kosmidou (2008) while examining the
determinants of banks' profits in Greece during the period of
European Union (EU) financial integration established that
the growth of GDP had a significant and positive impact on
return on assets (ROA), while inflation had a significant
negative impact on ROA. In addition, Al-Nasser and
Joriah (2017) while examining the way in which the
macro-economy affected Islamic banking performance in
developing countries found that GDP, GDP growth, and
inflation rate had a significant positive relationship with

ROA. In another study by Fidanoski, Choudhry, Davidovi¢
and Sergi (2018), the results provided a positive impact
of GDP growth on ROA and net interest margin (NIM) of
Croatian Commercial banks. However, this view was
contradicted by Combey and Togbenou (2017) who
observed that in the long run, real GDP negatively impacts
on banks financial soundness thus affecting banks’
performance.

Ndlovu and Alagidede (2018) while examining the impact
of industry structure and macroeconomic indicators on return
on equity (ROE) of listed financial service firms established
that macroeconomic influence banks’ financial soundness
resulting to deterioration of ROE as one moves from
competitive to concentrated industries. However, the study
noted that GDP and interest rates had a direct positive impact
on ROE, while inflation, unemployment and exchange rates
had a direct negative effect. Zarrouk, Ben and Moualhi (2016)
drew a comparison of Islamic and conventional banks in
Middle East and North Africa (MENA) from 1994 to 2012 to
ascertain whether the 51 Islamic bank’s profitability in
MENA region is driven by the same forces as those driving
conventional banks. The results established that Islamic
banks perform better in environments where GDP is high
leading to stronger banks capital and liquidity composition.

Mohammed, Danjuma and Mohammad (2014) observed
that inflation affect the purchasing power and opportunity
cost of holding currency in the future, hence affecting asset
quality as a component of banks financial soundness due to
worsening loans policy. This was supported by Jara-Bertin
et al. (2014) and Khan (2015) who established that inflation
negatively affects financial development of commercial
banks.

Eissa, Mosab, Najib and Faozi (2018) observed that
while inflation rate had a positive association with ROA,
GDP had a negative relationship with ROA. However,
all macroeconomic factors had a significant effect on ROE.
In addition, exchange rate, interest rate, and GDP had a
significant negative effect on NIM. More empirical evidence
shows that exchange rate fluctuations negatively affect
banks’ financial performance (Manyok, 2016; Simiyu,
2015; Ifuelo and Chijuka, 2014). However, this was
contradicted by Majok (2015), Lagat and Nyandema (2016),
Sara and Muhammad (2013) who established that exchange
rate fluctuations positively relate and affect financial
performance of commercial banks.

Empirical evidence by Alabede (2012) and 0 hman and
Yazdanfar (2018) in Sweden observed that GDP and
inflation are not mediators on the relationship between banks’
internal factors and financial performance. However, Siraj
and Pillai (2013) records that the impact of macroeconomic
factors on financial performance of banks cannot be termed
as direct, rather sometimes macro-economic factors acts as a
mediators, hence the study was thereofre hypothesized as;

HO;: Macroeconomic factors do not have a mediating
effect on the relationship between financial soundness and
financial performance of commercial banks.
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3. Methodology

3.1. Research Design and Sample Size

The study employed causal comparative research design.
Causal comparative design was appropriate for this study
hence employed as ex-post-facto since the alleged cause
and effect had already occurred (Frank & Rens, 2017;
Richardson, 2018). The study employed data from audited
annual financial statements from all 39 commercial banks in
Kenya that had the data for 10 years starting from the year
2009 to 2018.

3.2. Operationalization and Measurement of Variables

Corporate financial soundness indicators were adopted
from the CAMEL approach recommended by Basel Accords
to evaluate banks’ financial soundness globally (IMF, 2018).
CAMEL is an acronym for capital adequacy, asset quality,
management efficiency, earning quality and liquidity. Net
interest margin, earning per share, return on assets and return
on equity were used as financial performance measures. In
addition, GDP, interest rate, exchange rate and inflation rate
were used as the main macro-economic factors that drive a
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country  economy  (Hussien et-al., 2019). The
operationalization and measurement of the variables is
presented in Table 1.

3.3. Research Model

The study employed the theory of production. The
Cobb-Douglas production function in the form of Y = AL*K?
was used to model the study, where; A represented the level
of technology, Y, L and K represented product quantity,
labour and capital respectively and o and B represented the
associated output elasticities. Upon linearization of the
production function, the following model was obtained:;

Log Y =logA + alog L + B log K +u (D)

Having used a panel data set for N firms observed for T

periods, the model was further developed to fit in the study as
follows;

)

Where y;; was performance of firm i at time t, A; was the

elasticity of independent variables, x; is a vector of
independent variables, and uj, is the error term.

Yie = Qi + NXe + Uy

Table 1. Operationalization and Measurement of Variables

Variable

Indicator(s)

Measurement

Capital adequacy ratio (CAR)

Asset quality (AQ)
Corporate financial soundness
Earning quality (EQ)
Liquidity ratio (LR)
Macroeconomic
Interest rate (IR)
Exchange rate (ER)
Inflation (IF)

Net Interest Margin (NIM)
Earnings Per Share (EPS)
Return on Assets (ROA)
Return on Equity (ROE)

Financial performance

Management efficiency (ME)

Gross domestic product (GDP)

Capital to risk weighted assets
NPLs to total loans

Cost to income ratio

Interest income to total assets
Total advances to total assets

GDP growth rate

Average annual central bank rate (CBR)
Average annual exchange rate
Annual inflation rate

Net Interest income to Total Assets
Net Income to Shares Outstanding
Net Income to Total Assets

Net Income to Total equity

3.4. Determination of Mediation Effect

To establish whether macroeconomic factors had a
mediating effect, the study compared the total effect of the
causal variable to the dependent variable and the complete or
partial mediation effect when a macroeconomic factor was
introduced as a mediating variable. In diagrammatic form,
the study adopted the two diagrams to help determine the
mediating effect.

Financial c Financial
soundness (X) Perfromance
(Y)

Figure 1. Unmediated model

Macroeconomic
factors (M)

Financial
Perfromance (Y)

Financial
soundness (X)

Figure 2. Mediated model

In Figures 1 and 2, financial soundness is the independent
variable, financial performance is the dependent variable,
c is the total effect of financial soundness on financial
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performance, ¢’ is the direct effect of macroeconomic factor
(M) on financial performance, b is the effect of the mediating
variable on financial performance, a is the effect of financial
soundness on the mediator. This analysis was done to
establish whether there existed a complete mediation (where
variable X no longer affected Y after M has been controlled
making the direct effect to zero) or partial mediation (where
direct effect is different from zero) when a macroeconomic
factor was introduced as a mediator. Baron and Kenny (1986)
argued that a variable is a mediator when variations in the
independent variable significantly account for the variations
in the presumed mediator and in addition variations in
the mediator significantly account for variations in the
dependent variable.

Baron and Kenny (1986), Judd and Kenny (1981) and
James and Brett (1984) suggested four steps for testing
mediation effects. The first step shows existence of effect to
be mediated as demonstrated in Figure 1 where path (c) is
estimated using Y as the criterion variable and X as a
predictor variable in a regression equation. Secondly, the
causal variables should be correlated with the mediator. In
this step the mediator is treated as an outcome variable in
order to estimate path ‘a’ as demonstrated in Figure 2 using a
macroeconomic factor as the criterion variable and X as a
predictor variable in the regression equation. Thirdly, the
mediator should have an effect on the outcome. In this step,
path ‘b’ is estimated as demonstrated in Figure 2 using Y
as the criterion variable and macroeconomic factor as
predictors in a regression equation while controlling for the
causal variable X since both the mediator and the outcome
are caused by the causal variable (James & Brett, 1984). The
fourth step is used to establish that the mediator completely
mediates the X-Y relationship thus is used to estimate
path c¢' as demonstrated in Figure 2 while controlling for
mediator, that is, the effect of X on Y controlling for the
macroeconomic factor. However, Kenny, Kashy and Bolger
(1998) observed that in testing mediation, step 1 may not be
required and step 4 does not have to be met unless where
expectation is for complete mediation. This study therefore
adopted Kenny et al. (1998) observations thus employing
step 2 and 3 as the most essential and relevant steps in testing
the effects of mediation

To test mediation effect, the current study adopted
suggestions by Kenny et-al, (1998), hence two models were
employed as shown in equations (3) and (4).

Mit = @it A1 CAi+AQirt AsMEi+ A4 E Qi+ AsLRic+uj¢ (3)
Yi=airt A1 CAirtAAQi+ AsMEi+ A EQir+ AsLRii+AMigtuic (4)

The model in equation 3 was used to determine the effect
of financial soundness on the mediating variable (M). A
product of the coefficients (a) from A, to A5 was obtained.

The model in equation 4 was used to determine the effect
of mediating variable on commercial banks’ performance
while controlling for all financial soundness indicators. A
product of the coefficients (b) from A; to A¢ in equation (4)
was obtained.

Mediation effect of macroeconomic factor (M) was
obtained by getting the overall product of (a) and (b). If
product ‘ab’ is greater or less than zero, there exist a positive
or negative mediation effect respectively. If the overall
product ab = 0, there is an absence of mediation effect hence
macroeconomic factor (M) is not a mediator.

3.4.1. Determination of Mediation Effect

To establish whether macroeconomic factors had a
mediating effect, the study compared the total effect of the
causal variable to the dependent variable and the complete or
partial mediation effect when a macroeconomic factor was
introduced as a mediating variable. In diagrammatic form,
the study adopted the two diagrams to help determine the
mediating effect.

4. Results

4.1. Descriptive Results

Table 2 indicates that on average GDP grew by 5.59%
during the period under study. The GDP growth rate deviated
from the mean by 1.37%. In addition GDP growth ranged
from 2.7% to 8.4%. Commercial banks also operated under a
mean interest rate fluctuated of 9.95% deviating by 3.13%
during the period under study. However, during the period,
interest rate ranged from a minimum of 6% to a maximum of
18%.

Table 2. Descriptive Statistics: Macroeconomic Variables

Variable Std. Dev. Min Max
Gross domestic product (GDP) .0137 .027 .084
Interest rate (IR) .0313 .06 .18
Exchange rate (ER) 9.136 77.3 103.4
Inflation (IF) .0275 .0396 .1402

Commercial banks operated in an environment where the
average exchange rate was KES 90.88 against 1 US dollar
with a deviation of KES 9.14. Table 2 further indicates
that during the period under study, commercial banks
experienced a minimum KES 77.3 and a maximum of KES
103.4 against 1 US dollar. The average inflation was 7.48%
which deviated by 2.75% during the period under study.
Moreover, commercial banks operated under an environment
which experienced a minimum inflation of 3.96% and a
maximum inflation of 14.02%.

4.2. Diagnostic Tests

Estimation of mediation effects relied on regression
results, hence the need to ensure that all the assumptions of
regression models were met to avoid biased results. First,
stationarity test was carried out. Levin-Lin-Chu test in Table
3 indicated that data was stationery with absence of unit roots,
hence did not vary with time. This implied that the data was
good for forecasting.
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Table 3. Unit Root Tests

Variable T statistic P-value
CAR -12.1379 0.0000
AQ -2.0827 0.0186
ME -31.5592 0.0000
EQ -7.3738 0.0000
LR -6.4229 0.0000
NIM -8.1108 0.0000
EPS -10.3397 0.0000
ROA -8.0493 0.0000
ROE -8.8926 0.0000

Secondly, the Breusch Pagan test results indicated that the
data was not homoscedastic hence there was presence of
heteroskedasticity which was accounted for by robust
standard errors in the model.

Table 4. Breusch Pagan test for Heteroskedasticity

Test statistic P Value
Variables: fitted values of NIM 865.14 0.0000
Variables: fitted values of EPS 22.35 0.0000
Variables: fitted values of ROA 2.54 0.1110
Variables: fitted values of ROE 4697.42 0.0000

Thirdly, the Shapiro wilk test results as indicated in table 5
shows that data was not normally distributed; hence log
transformation was done to normalize the data.

Table 5. Shapiro Wilk Test Results

Variable Obs W V z Prob>z
CAR 390 0.82907 46.002 9.099 0.0000
AQ 390 0.27844 194193  12.522 0.0000
ME 390 0.59975 107.718  11.122 0.0000
EQ 390 0.07248 249.621  13.119 0.0000
LR 390 0.06033 252.892  13.150 0.0000
NIM 390 0.06264 252270  13.144 0.0000

4.3. Robustness Check

To ensure the robustness and reliability of the results, a
decision was made to choose the best model to apply on the
data when different financial performance measures were
used. Hausman test was used to determine the best model
between fixed effect and random effect.

Table 6. Hausman Test Results

DV used Statistic P value Preferred model
NIM 11.42 0.0436 Fixed effect
EPS 0.98 0.9643 Random effect
ROA 27.06 0.0001 Fixed effect
ROE 1.10 0.9542 Random effect

Fixed effect model was preferred when net interest margin
(NIM) and return on assets (ROA) were used as financial
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performance measures. However, random effects model was
preferred when earnings per share (EPS) and return on equity
(ROE) were used as financial performance measures. Use of
Hausman test ensured the results of the model are robust
hence resulting to unbiased estimation.

4.4. Mediation Effect of GDP

The results in table 7 indicates that the model for
estimation of path ‘a’ was significant (P-value 0.0208<0.05),
hence a product of the coefficients was obtained which was
-0.093.

To estimate path ‘b’, model results in table 8 was used
to estimate mediation effect of GDP on the relationship
between financial soundness and financial performance for
each of the four financial performance measures employed.

When NIM was employed as a measure of financial
performance, the results in Table 8 indicate that the model
was significant (P-value 0.000<0.05), hence a product of the
coefficients was obtained to estimate path ‘b’ which was
-0.044. Mediation effect was obtained by getting a product of
path ‘a’ and path ‘b’; hence product ‘ab’ was 0.004092. This
indicated a positive indirect mediation effect of GDP. This
implied that the effect of financial soundness on NIM would
decrease when mediated by GDP growth rate. GDP growth
in a country would improve banks’ financial soundness and
as a result net interest margin decreases. This is attributed to
banks’ capital invested in other areas denying banks” interest
income that is crucial in determination of NIM.

In addition, the results in in Table 8 shows that the model
for estimating path ‘b> was insignificant (P-value > 0.05),
when EPS was employed as a financial performance measure.
This implied that the model results could not be used to
estimate mediation effect of GDP.

Moreover, results in Table 8 indicate that the model for
estimation of path ‘b> was significant when ROA was
adopted as a measure of financial performance. A product of
the coefficients was therefore obtained to estimate path ‘b’
which was -2.4684E-5. The product of path ‘a’ and ‘b” was
2.29561e-06. This indicated a positive mediation effect of
GDP implying that GDP growth decreases the effect of
banks’ financial soundness on banks’ financial performance.
GDP growth leads to new investment by banks thus
increasing operation costs that decrease net income. Banks
also stands a risk of high non-performing loans as a result of
new investment is inform of credit extension to borrowers
increases, hence resulting to a reduction in net income which
affects ROA negatively.

Further, the results in Table 8 indicate that the model for
estimation of path ‘b’ was significant (P-Value <0.05) when
ROE was used as a measure of financial performance.
However, due to the insignificant of the coefficients which
was statistically zero, product ‘ab’ was zero implying an
absence of mediation effect.
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Table 7. Regression Results to Estimate Path ‘a’

(a) Significance of the model

GDP_log IR_Log ER_log IF_log
R? 0.0166 0.0117 0.0422 0.0278
ch? 13.29* 12.92* 15.18* 155.93*
P>ch? 0.0208 0.0242 0.0096 0.000
(b) individual significance variables
GDP_log IR_Log ER_log IF_log
Coeff P-Value Coeff P-Value Coeff P-Value Coeff P-Value
CAR_Log -.089 0.318 -129 0.184 -.162 0.085 .150 0.146
AQ log .024 0.786 -121 0.126 .105* 0.007 -.225% 0.001
ME_log -.008 0.635 -.004 0.826 .010 0.358 -.010 0.657
EQ_log -.093* 0.003 .016* 0.005 -.021 0.319 .148* 0.000
LR_log .022 0.281 -.016 0.527 .014 0.607 -.051 0.087
Dependent variables are GDP_log, IR_log, ER_log and IF_log; Significance at 5% is denoted by *.
Table 8. Regression results to estimate path “b”: GDP as Mediator
(a) Significance of the model
NIM_log EPS_Log ROA_log ROE_log
R? 0.4050 0.0370 0.4593 0.0692
ch? 12.12 76.04*
P>ch? 0.0594 0.0000
F Statistic ~ 18.72* 3.37*
P>F 0.000 0.0093
(b) Individual significance variables
NIM_log EPS_Log ROA_log ROE_log
Coeff P-Value Coeff P-Value Coeff P-Value Coeff P-Value
CAR_Log -.118 0.876 -0.236 0.654 .063 0.510 -.640 0.162
AQ_log .646* 0.031 0.000 0.999 126 0.127 139 0.211
ME_log -.643* 0.000 -0.186* 0.032 -.044* 0.003 -.044 0.257
EQ_log .605* 0.000 0.046 0.196 .051* 0.047 .014 0.617
LR_log .106 0.060 0.043 0.455 -.006 0.305 .067 0.416
GDP_log .045 0.280 0.041 0.171 .011* 0.039 -.083 0.375

Dependent variables are NIM_log, EPS_log, ROA_log and ROE_log; Significance at 5% is denoted by *.

4.5. Mediation Effect of Interest Rate

Results estimating path ‘a’ when interest rate was used as
a mediator presented in Table 7 shows that the model was
significant (p-value < 0.05). To estimate path ‘a’, a product
of the model coefficients was obtained which was 0.016.

Results in Table 9 indicate that the model for estimation
of path ‘b’ was significant (p-Value < 0.05) when NIM
was employed as financial performance measure. A product
of coefficients was obtained which was -0.250. Mediation
effect was obtained by getting a product of path ‘a’ and path
‘b’ which was -0.004. This indicated a negative mediation
effect of interest rate on the relationship between financial

soundness and NIM. This implied that an increase in interest
rate increases the effect of banks’ financial soundness on
NIM positively. An increase in interest rate leads to banks
adjusting their lending rates upwards hence reducing the risk
associated with inadequate liquidity. Banks are therefore
able to continue lending to customers which provides banks
with the much needed net interest income that boosts banks’
performance.

In addition Table 9 also indicate that the model for
estimating path “b” was insignificant (P-value of 0.3660>
0.05) when EPS was employed as a measure of financial
performance, hence the model could not be used in
estimation.
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Table 9. Regression results to estimate path “b”: Interest rate as Mediator

(a) Significance of the model

105

NIM_log EPS_Log ROA_log ROE_log
R? 0.4051 0.0371 45.70 0.0615
ch? 6.54 78.13*
P>ch? 0.3660 0.000
F Statistic | 13.24* 3.23*
P>F 0.0000 0.0116
(b) Individual significance variables
NIM_log EPS_Log ROA_log ROE_log
Coeff P-Value Coeff P-Value Coeff P-Value Coeff P-Value
CAR_Log -.143 0.851 -.224 0.672 .061 0.529 -.638 0.164
AQ_log .641* 0.034 .011 0.957 126 0.128 132 0.201
ME_log -.646* 0.000 -.186* 0.031 -.044* 0.003 -.044 0.276
EQ_log .604* 0.000 .034 0.309 .049* 0.054 .025 0.183
LR_log .106 0.055 .046 0.432 -.005 0.337 .064 0.423
IR_log -.047 0.331 .060* 0.030 .000 0.985 -.041 0.316

Dependent variables are NIM_log, EPS_log, ROA_log and ROE_log; Significance at 5% is denoted by *.

Moreover, results in Table 9 indicate that the model for
estimating path ‘b’ was significant (P-value of 0.0116 < 0.05)
when ROA was employed as financial performance measure.
To estimate path ‘b’, a product of coefficients obtained
was -0.002, hence the product of path ‘a’ and path ‘b’ was
-0.000032. This implied that an increase in interest rate
increases the effect of banks’ financial soundness on ROA.
Banks always readjusts its lending rates to counter the
negative effect associated with an increase in interest rates in
the economy. As a result banks do not suffer capital and
liquidity problems hence are able to meet the cost of
operations in such times. Banks are able neutralize the
negative effect of the changes in interest rate on banks’
financial soundness, hence their earnings to improve their
ROA remains stable.

Further, results in Table 9 indicate that the model for
estimation of pat ‘b> was significant when ROE was
employed as financial performance measure. However, the
coefficients were statistically insignificant, hence could not
be used to estimate path ‘b’. This implied that product ‘ab’
was zero hence there was absence of mediation effect of
interest rate on the relationship between bank’s financial
soundness and ROE.

4.6. Mediation Effect of Exchange Rate

Model results to estimate path ‘a’ when exchange rate was
employed as a mediating variable are presented in Table 7.
The results indicate that the estimation model was significant
(p-value 0.0096<0.05), hence the product of the coefficients
obtained was 0.105.

The model results for estimating path ‘b’ when exchange
rate was used a mediator were presented in Table 10 for the

four financial performance measures used. Results in
Table 10 indicate that the model for estimating path ‘b’,
was significant (P-Value 0.000<0.005) when NIM was
employed as financial performance measure, hence model
coefficients were used to estimate path ‘b’ which was -0.027.
The product of path ‘a’ and path ‘b’ was -002835 indicating
a negative mediation effect of exchange rate on the
relationship between financial soundness and NIM. This
implied that an increase in exchange rate increases the effect
of banks’ financial soundness on NIM. Commercial banks
often sell foreign currency at a higher rate and purchases
foreign currency at a lower rate, hence benefiting from the
transactions done. Capital and liquidity levels are improved
paving for more lending which results to an increased
interest income which in essential for NIM determination.

In addition, results in Table 10 indicates that the model
was insignificant (P-Value 0.0723>0.05) when EPS was
used as a financial performance indicator hence could not be
used in estimation of mediation effect.

Moreover, when ROA was employed as a financial
performance measure, results in Table 10 indicate that the
model was significant (P-value 0.0106<0.05) for estimation
of path ‘b’, hence a product of the coefficients was -0.002.
The product of path ‘a’ and ‘b’ was -0.00021 indicating
a negative mediation effect of exchange rate on the
relationship between financial soundness and ROA. This
implied that an increase in exchange rate results to an
increase in ROA. Banks transfer the effect of exchange rate
increase to customers at a premium which results to
improved capital and liquidity that translates to improved
performance.
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Table 10. Regression results to estimate path “b”: Exchange rate as Mediator

(a) Significance of the model
NIM_log EPS_Log ROA_log ROE_log
R? 0.4056 0.0428 0.4613 0.0800
ch? 1157 81.55*
P>ch? 0.0723 0.0000
F Statistic | 12.77* 3.28*
P>F 0.000 0.0106
(b) Individual significance variables
NIM_log EPS_Log ROA _log ROE_log
Coeff P-Value Coeff P-Value Coeff P-Value Coeff P-Value
CAR_Log -.167 0.827 -.081 0.964 .050 0.614 -.687 0.153
AQ_log .659* 0.028 -.048 0.822 129 0.127 171 0.187
ME_log -.640* 0.001 -.204* 0.027 -.043* 0.005 -.041 0.338
EQ_log .597* 0.000 0.050 0.139 .049* 0.049 .015 0.512
LR_log .109* 0.054 .039 0.510 -.005 0.404 .069 0.381
ER_log -.091 0.686 400* 0.054 -.024 0.334 -331 0.180

Dependent variables are NIM_log, EPS_log, ROA_log and ROE_log; Significance at 5% is denoted by *.

Further, results in Table 10 indicates that the model for
estimation of path ‘b” when ROE was employed as financial

performance measure was significant (P-value 0.000<0.005).

However, since all the coefficients were statistically
insignificant, path ‘b” was statistically zero. This resulted to
product ‘ab’ as zero implying that there is no mediation
effect of exchange rate on the relationship between banks’
financial soundness and financial performance.

4.7. Mediation Effect of Inflation

The model results to estimate path ‘a’ when inflation was
employed as a mediator is presented in Table 7. The results
indicate that the model was significant (P-value 0.000<0.05)
hence, the product of coefficients obtained to estimate path
‘a’ was -0.033.

Results in Table 11 indicate that the model for estimating
path ‘b> was significant (P-Value 0.000<0.05) when NIM
was employed as financial performance indicator, hence a
product of the coefficients obtained was -0.25. To estimate
the mediation effect, the product of path ‘a’ and path ‘b’ was
estimated as 0.00825 indicating a positive mediation effect
of inflation on the relationship between financial soundness
and NIM. The positive mediation indicates that the effect of
banks financial soundness on financial performance would
decrease. This could be attributed to the general increase in
price level of commodities that reduces the purchasing
power of money. As a result banks experience high demand
for withdrawals and fewer deposits by customers which
affects banks capital and liquidity. With prolonged inflation,
banks experience a decrease in lending, hence denying them
interest income.

In addition, results in Table 11 indicate that the model for
estimating path ‘b’ was significant (p-value 0.0433<0.05)
when EPS was employed as financial performance measure.

As a result, the product of the coefficients obtained was
-0.188. The product of path ‘a’ and path ‘b’ obtained was
0.006204, indicating a positive mediation effect of inflation
on the relationship between financial soundness and EPS.
This implied that an increase in inflation results to a decrease
in EPS as a result of effect of mediation. An increase in
inflation result to an increase in operation costs. Further,
it results to a rise in non-performing loans due to failure by
borrowers to meet their debt obligations in time. Overall
banks’ profitability is affected which is critical in EPS
determination.

Moreover, results in Table 11 indicate that the model for
estimating path ‘b’ was significant (P-value 0.0022<0.05),
when ROA was employed as financial performance measure.
The product of coefficients obtained to estimate path *b’ was
-0.002. The product of path ‘a’ and path ‘b’ obtained was
0.000066 indicating a positive mediation effect of inflation
on the relationship between financial soundness and ROA.
The positive mediation effect implies that the effect of banks’
financial soundness on financial performance decreases with
an increase in inflation. An increase in inflation in the
economy is associated with price of commodities rising.
Banks operations are affected due to declining liquidity as a
result of increased withdrawals and decreased deposits that
reduces the capacity of bank lending. Banks’ experiences a
decline in net income hence resulting to a decline in its ROA.

Finally, the results in Table 11 show that the model
for estimating path ‘b> was significant (P-value 0.000<0.05)
when ROE was employed as financial performance
measure. However, all variable coefficients were statistically
insignificant. An insignificant coefficient is statistically zero
hence product ‘ab’ was estimated as zero. This implied that
inflation had no mediation effect on the relationship between
bank’s financial soundness and ROE.
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(a) Significance of the model
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NIM_log EPS_Log ROA_log ROE_log
R? 0.4045 0.0363 0.4569 0.0609
ch? 12.98* 92.30*
P>ch? 0.0433 0.0000
F Statistic | 12.61* 4.26*
P>F 0.0000 0.0022
(b) Individual significance variables
NIM_log EPS_Log ROA _log ROE_log
Coeff P-Value Coeff P-Value Coeff P-Value Coeff P-Value
CAR_Log -111 0.882 -.243 0.643 .062 0.523 -.638 0.164
AQ_log .636* 0.034 .001 0.996 125 0.130 143 0.210
ME_log -.647* 0.000 -.188* 0.029 -.044* 0.003 -.043 0.283
EQ_log .608* 0.000 .042 0.204 .050* 0.053 .017 0.475
LR_log .105 0.062 .044 0.438 -.005 0.329 .066 0.421
IF_log -.041 0.190 -003 0.922 -.002 0.294 .030 0.280

Dependent variables are NIM_log, EPS_log, ROA_log and ROE_log; Significance at 5% is denoted by *.

5. Summary, Conclusions and
Recommendations

5.1. Summary

The study established that GDP as a macro-economic
factor had a significant mediation effect on the relationship

between financial soundness and NIM and ROA respectively.

It was also established that GDP was not a mediator
when EPS was used as financial performance measure. The
positive mediation effect of GDP on the relationship between
financial soundness and NIM implied that the effect of
financial soundness on NIM would decrease. This implies
that GDP growth in a country improves banks’ financial
soundness resulting to diversification by banks in other
sectors of the economy hence reducing banks interest
income due to decreased lending which is crucial in NIM
determination. In addition, the positive mediation effect of
GDP on the relationship between financial soundness and
ROA implied that GDP growth of a county decreases the
effect of banks’ financial soundness on ROA. This could be
associated with new investments that increase the cost of
operation. Further, the decrease in ROA could be attributed
to the increase in non-performing loans advanced to
customers taking advantage of the economic growth.

The study established a negative mediation effect of
interest rate on the relationship between financial soundness
and NIM. This implied that an increase in interest rate in the
economy increases the effect of banks’ financial soundness
on NIM. This could be associated with banks adjusting their
internal lending rates upwards to avert the risk of inadequate
liquidity. The adjustment of internal lending rates ensures
that more gains are realized from the borrowers at a higher
rate of loan repayment. Further, the study established
that interest rate had a negative mediation effect on the

relationship between financial soundness and ROA. Banks
neutralizes the negative effect of the changes in interest rate
on banks’ financial soundness by adjusting their internal
lending rates upwards hence ensuring that their ROA
remains stable.

Moreover, the study found that interest rate had no
mediation effect on the relationship between banks’ financial
soundness and ROE. In addition, interest rate is not a
mediator when EPS was adopted as a measure of financial
performance.

The study also established that exchange rate as a
macro-economic factor had a negative mediation effect on
the relationship between financial soundness and NIM
and ROA respectively. The negative mediation effect of
exchange rate on the relationship between financial
soundness and NIM implied that an increase in exchange
rate leads to an increase in banks’ net interest margin.
Commercial banks gains from the activities involving
exchange of currencies where they sells foreign currency at a
higher rate and purchases foreign currency at a lower rate.
The gains facilitates improvement of banks’ capital and
liquidity resulting to more lending which bring in more
interest income which in essential for NIM determination.
The negative mediation effect of exchange rate on the
relationship between financial soundness and ROA implies
that an increase in exchange rate results to an increase in the
effect of banks’ financial soundness on ROA. This is
attributed to the transfer of the effect of exchange rate
increase to customers by banks at a slight premium hence
gaining from the premium. This results to improved banks’
capital and liquidity translating to improved performance.
The study further observed that exchange rate had no
mediation effect on the relationship between banks’ financial
soundness and ROE. In addition, it was found that exchange
rate could not act as a mediator on the relationship between
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banks’ financial soundness and EPS.

The study established that inflation had a positive
mediation effect when NIM, EPS and ROA were employed
as measures of financial performance. The positive
mediation effect of inflation on the relationship between
financial soundness, NIM and ROA respectively indicates
that the effect of banks financial soundness on financial
performance would decrease. This could be associated to
high demand for withdrawals and fewer deposits by
customers due to the general increase in price level of
commodities that reduces the purchasing power of money.
As aresult banks” liquidity decreases which in return leads to
a decline in NIM and ROA respectively. Further, increase
in inflation could result to a decrease in borrowing by
customers denying banks interest income. The positive
mediation of inflation on the relationship between banks
financial soundness and EPS indicates that an increase in
inflation leads to a decrease in banks’ EPS. Decrease in
banks’ EPS could be attributed to an increase in banks’
operation costs and an increase in non-performing loans
resulting from failure by borrowers to meet their payment
obligations in time thus affecting banks’ asset quality. Banks’
overall quality is affected resulting to low net income, hence
decrease in EPS. Finally, the study established that inflation
had no mediation effect on the relationship between banks’
financial soundness and ROE.

5.2. Conclusions and Recommendations

The study concluded that GDP growth, interest rate,
exchange rate and inflation have a mediating effect on the
relationship between banks financial soundness and net
interest margin. Banks’ management needs to understand
how macro-economic factors influence banks’ financial
soundness for efficient strategy and policy formulation
relating to financial soundness to facilitate lending in order
to increase interest income.

The study also concluded that GDP growth, interest rate
and exchange rate are not mediators on the relationship
between financial soundness and EPS as a financial
performance measure. However inflation was found to have
a positive mediation effect, implying that it reduces the effect
of financial soundness on financial performance. Bank
managers therefore should consider the effect of inflation
while laying down internal policies to improve earnings per
share.

Further the study concluded that GDP growth, interest rate,
exchange rate and inflation do not have a mediation effect on
the relationship between banks’ financial soundness and
ROE. As a result, policy maker in the banking sector should
lay down internal policies to govern internal banking
systems that facilitate maximization of shareholders wealth.

5.3. Suggestion for Further Studies

The study used data from commercial banks in Kenya
and four macro-economic factors; hence a similar study is
suggested in other countries across the globe using all

macro-economic factors.
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