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Chiaku Chukwuogor (U.S.A.), Emmanuel Anoruo (U.S.A.), Ikechukwu Ndu (U.S.A.)

AN EMPIRICAL ANALYSIS
OF THE DETERMINANTS

OF THE US. BANKS PROFITABILITY

Abstract

This study investigates the determinants of the profitability of U.S. banks. Employing
quarterly data, this paper further examines the historical and recent trends for all
U.S. banks from 1996 to 2019 in the relationship between return and assets (ROA)
and other bank internal (or endogenous) profitability contributors such as net inter-
est margin (NIM), loan loss reserves, ratio of non-performing loans to gross loans,
and external (or exogenous) macroeconomic variables, such as the 30-year average
mortgage rate, Gross Domestic Product (GDP) economic growth rate, unemployment
rate, interest rate, inflation rate and openness (i.e., exports + imports/GDP) by us-
ing the Generalized Method of Moments (GMM) estimator technique. The results re-
veal that bank-specific variables, including net interest margin, loan loss reserves and
non-performing loans, have a significant impact on bank profitability in the United
States. Similarly, the results show that macroeconomic variables, namely the average
mortgage rate, economic growth, and unemployment rate, exert significant effects on
the U.S. banks’ profitability. The results further indicate that changes in openness are
detrimental to bank profitability. The implications are discussed.

Keywords return on assets, loan loss reserves, GMM, net interest
margin, bank profitability
JEL Classification G21, C23

INTRODUCTION

U.S. banks serve as one of the important vehicles that channel funds
from saving units to investing units in the financial system. A successful
flow of investments to households, corporations and individual inves-
tors in the U.S.A. depends heavily on a healthy banking sector. During
the U.S. financial crisis, there was a near collapse of the financial system
because of irregular lending practices by U.S. banks in the real estate
sector. Just as the banking sector seemed to have recovered from the fi-
nancial crisis, the COVID-19 pandemic struck a blow to the profitability
of the U.S. banks. The Return on Assets (ROA) of the U.S. banks, be-
tween April 2019 and April 2020, declined from 1.33 percent to 0.34 per-
cent, a decline of 74 percent. The U.S. GDP growth was a record low of
-9 percent in the second quarter of 2020. According to the U.S. Bureau of
Labor Statistics, in December 2020, the U.S. unemployment rate was 6.7
percent, almost twice the rate of 3.5 percent in February 2020. Research
evidence pointed to macroeconomic (exogenous) variables as some of
the important determinants of bank profitability. Despite the measures
taken during the financial crisis and aftermath to address issues that
could negatively affect U.S. banks’ profitability and risk, these new de-
velopments deserve further investigation.

According to traditional banking reasoning, there should be a strong

positive correlation between net interest margin (NIM) and the sum-
mary profit ratio ROA. NIM shows the average earnings assets con-
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tribution to investment income after deduction of interest expenses. In addition, conventional banking
reasoning indicates that increases in Loan Loss Provision signal a decline in bank profitability, at least
as perceived by the management of a bank. Some exogenous variables, such Gross Domestic Product
(GDP) growth rates, unemployment rates, interest rates and inflation rates, have expected relations with
ROA. For example, high GDP growth rates are associated with increased ROA, while declining GDP
growth rates are associated with declining ROA. This is because a rise in GDP growth rates is usually ac-
companied by increased individual income, business prosperity and even governments’ optimism and
increased fiscal expenditure. All these will lead to increased spending and investments. On the other
hand, low unemployment rates are associated with declining ROA. Both GDP growth and unemploy-
ment rates impact the ROA of banks. This should not be surprising, given that the two series have impli-
cations for economic activity that are consequential to banks interest and non-interest incomes. Interest
rates are also important because generally the lower the interest rate will be when more businesses and
individuals patronize bank loans for investment purposes and refinancing of homes etc. For most banks,
loans constitute about 70 percent of their assets. Hence the importance of interest income and net in-
terest income. The level of bank expenses will impact bank profitability. Many banks, especially large
banks, in recent years, have intensified their effort to increase their net non-interest income, that is in-
come derived primarily from fees and other banks’ income earning activities that are non-loan related.

There are studies on U.S. bank profitability and determinants of bank profitability, but no study, to the
researchers’ knowledge, has used all of the variables in this research. This study investigates the rela-
tionship between return on assets (ROA) and other bank internal (or endogenous) profitability con-
tributors such as net interest margin (NIM), loan loss reserves, ratio of non-performing loans to gross
loans, and external (or exogenous) macroeconomic variables, such as the 30-year average mortgage rate,
GDP economic growth rate, unemployment rate, interest rate, inflation rate and openness by using the
Generalized Method of Moments (GMM) estimator technique.

The rest of the paper is structured as follows. Following this introduction, section 1 presents the litera-
ture review. Section 2 describes the data and descriptive statistics. Section 3 articulates the methodolo-
gies of the study. Section 4 performs an analysis of the empirical results. The last section discusses the
conclusions of the study.

1. LITERATURE REVIEW

that the ratio of cost to income is negative and
statistically significant in all the cases. They fur-

Bank profitability is the excess of bank reve-
nue over the costs used to produce such revenue.
For ease of comprehension or comparison, this
amount can be expressed as a percentage of the
bank’s total assets or total equity. This study will
focus on the profit definition of net bank revenue
expressed as a percent of total assets (ROA), be-
cause using total equity as a denominator will lead
to extensive risk analysis, which this study is not
focused on.

Kosmidou et al. (2005) investigated the effects
of bank characteristics, macroeconomic condi-
tions, and financial market structure on net in-
terest margin (NIM) and return on average as-
sets (ROAA) in the United Kingdom commercial
banking industry from 1995 to 2002. They found
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ther found that liquidity was negatively related to
NIM and positively related to ROAA. In addition,
they found that loan loss reserves have a signifi-
cantly positive effect on NIM whether or not bank
characteristics are considered alone. Based on this
finding, they concluded that higher risks engender
higher margins. Their results further revealed that
the relationship between size and performance
is only significant in the case of NIM. Regarding
macroeconomic variables, the authors found that
both inflation and GDP growth rate have a signifi-
cantly positive effect on bank performance. Lastly,
they found that the proxies for banking industry
development and the stock market have a signifi-
cantly positive influence on performance, regard-
less whether NIM or ROAA is the independent
variable.

http://dx.doi.org/10.21511/bbs.16(4).2021.17



There seems to be an absence of literature on stud-
ies that have focused on the traditional linkages of
ROA and fundamental contributors to profit such
as interest margin, non-interest margin, provision
for loan losses and expenses. Most of the earlier
studies on bank profitability relied on a panel data
approach. However, this study uses aggregate da-
ta on bank specific and macroeconomic variables
to explore the determinants of bank profitability.
This study adopts the GMM estimator technique,
since unlike the standard OLS (Ordinary Least
Squares), it can correct for endogeneity and het-
eroscedasticity that might be present between the
variables in the model.

There is evidence that trade openness is a determi-
nant of profitability of U.S. banks. Ashrafetal. (2017)
found that trade openness can impact bank risk-tak-
ing both adversely and favorably. There is supporting
literature that sectors that are more amalgamated
with the international markets benefit from inter-
national diversification and are less affected by do-
mestic financial conditions (Braun & Raddatz, 2007;
Wagner, 2013; Luo et al., 2016). Firms that engage in
international trade exhibit higher productivity and
greater survival chances than non-participating
firms (Wagner, 2012). Rahman et al. (2020) found
that higher trade openness lowers bank risk-taking
both in the short and long run.

This paper contributes to the literature in several
ways. Unlike the earlier studies on the determi-
nants of banks profitability in the United States,
the present study applies a theoretical consistent
methodology of the GMM system estimator. In
addition, the study employs longer time series on
the mortgage rate, economic growth rate, inflation
rate, loan loss reserves, ratio of non-performing
loans to gross loans, net interest margin, openness,
return on assets and unemployment rate variables.
Further, the study introduces openness as a pos-
sible determinant of bank profitability, given that
most banks are now operating in a global economy.

2. DATA AND DESCRIPTIVE
STATISTICS

This study employs quarterly data on the 30-year
average mortgage rate, economic growth, inflation
rate, loan loss reserves, ratio of non-performing

doi http://dx.doi.org/10.21511/bbs.16(4).2021.17

Banks and Bank Systems, Volume 16, Issue 4, 2021

loans to gross loans, net interest margin, openness
(exports + imports/GDP), return on assets and
unemployment rate variables. Data were sourced
from the U.S. Call Report Data and Uniform Bank
Performance Reports, Reports of Condition and
Income for All Insured U.S. Commercial Banks,
Federal Reserve Bank of St. Louis and World
Bank and several banks and financial institutions’
websites.

Table 1 displays the descriptive statistics for the
30-year average mortgage rate, economic growth,
inflation rate, loan loss reserves, ratio of non-per-
forming loans to gross loans, net interest margin,
openness, return on assets and unemployment
rate variables. The mean values for the 30-year
average mortgage rate, economic growth rate, in-
flation rate, loan loss reserves, net interest mar-
gin, non-performing loans, openness, return of
assets and unemployment rate variables are 5.49,
2.3,0.51, 1.82, 3.55, 1.84, 27.54, 1.07 and 5.86 per-
cent, respectively. Openness posted the highest
mean value of 27.54 percent, while inflation rate
exhibited the lowest mean value of 0.53 percent.
The minimum and maximum statistics reported
in Table 1 reveal that the values of the various
series have changed over the sample period. For
instance, the minimum and maximum values for
unemployment rate ranged from a low of 3.60 to
13.33 percent. Openness (3.48%) displayed the
highest standard deviation, while return on as-
sets (0.36%) posted the least. The Chicago Board
Options Exchange Volatility Index (VIX) has a
standard deviation of 7.96 percent. Economic
growth rate, inflation rate, openness and return
on assets are negatively skewed, while average
mortgage rate, loan loss reserves, net interest
margin, non-performing loans and unemploy-
ment rate are positively skewed. The kurtosis sta-
tistics for economic growth rate, inflation rate,
loan loss reserves, non-performing loans, return
on assets, and unemployment rate exceed 3, sug-
gesting that these series are not normally distrib-
uted. However, the Jarque-Bera statistics reveal
that the null hypothesis that average mortgage
rate, economic growth rate, inflation rate, loan
loss reserves, net interest margin, non-perform-
ing loans, openness, return of assets and unem-
ployment rate variables are normally distributed
should be rejected at least at the 5 percent level of
significance.
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Table 1. Descriptive statistics

Statistic AMR GR INF LLR NIM ROA UR

1.82'“‘ 355 1.07'“‘ 586

1.73 3.47 1.21 5.30

370438 L4 1333

1.15'“‘ 280 _0'19 360

. 0.60 0.40 0.36 1.91

Skewness . 018 226 133 138 036 L7033 clsT 133

KUrtosis i BN -\ SO 74 448, 215 L7 A8, 442
358.58™" . 40.33"™" 5.11 777" 54.80"" 37.58"™

. e 004 000 000 . 000 . 008 002 000 . 000
Observations 99.00 99.00 99.00 99.00 99.00 99.00 99.00

Note:"™,™, and " indicate rejection of the normality assumption at the 1%, 5% and 10% levels of significance, respectively;

AMR = Average mortgage interest rate; GR = GDP growth rate; INF = Inflation rate; LLR = Loan loss reserves; NPL = the ratio
of non-performing loans to gross loans; NIM = Net interest margin; OPN = Openness measure (i.e., exports + imports /GDP);

ROA = Return on assets; UR = Unemployment rate.

Table 2 displays the pairwise Pearson correla-
tion coefficients between the average mortgage
rate, economic growth rate, inflation rate, loan
loss reserves, net interest margin, non-perform-
ing loans, openness, return of assets and unem-
ployment rate variables. The correlation coef-
ficients between return on assets and the oth-
er variables are statistically significant at least
at the 10 percent level. The highest correlation
coefficient (0.87) is between non-performing
loans and loan loss reserves. However, the least
correlation coefficient (-0.08) is reported be-
tween loan loss reserves and average mortgage
rate. The Pearson correlation coefficients have
provided a cursory evidence of the associations
between return on assets and the other varia-
bles. However, to gain a deeper understanding,
a more rigorous econometric model such as the
GMM is required.

Table 2. Pearson correlation coefficients

3. METHODOLOGY

The empirical analysis combines bank specific de-
pendent variables such as the net interest margin
(NIM), loan loss reserves, and macroeconomic
variables, such as Gross Domestic Product (GDP)
growth rates, unemployment rates, interest rates
and inflation rates, using the Generalized Method
of Moments (GMM) estimator. In particular, the
study used the modified Dickey-Fuller unit root
to determine the time series properties of the var-
iables in the model. The modified Dickey-Duller
(DE-GLS) technique has been documented in the
literature to possess better power than the stand-
ard Dickey-Fuller (Elliot et al., 1996). The DF-GLS
unit root test is based on the following regression
equation:

:’zlajAth_j +&t.

O

Series INF
AMR —
GR -
INF 1.00
LLR -0.07
NIM 0.13
NPL -0.11
OPN -0.09
ROA 0.20° . . . .
UR ~0.14 084" i 017 | 082" 012 | - 068" | 100
Note: ™, ™, and " indicate 1%, 5% and 10% levels of significance, respectively; AMR = Average mortgage interest rate;

GR = GDP growth rate; INF = Inflation rate; LLR = Loan loss reserves; NPL = the ratio of non-performing loans to gross loans;
NIM = Net interest margin; OPN = Openness measure; ROA = Return on assets; UR = Unemployment rate.
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where X is the variable of interest; m represents
the maximum lag, and X * indicates the locally de-
trended series of X,.

The study uses the modified Akaike Information
Criterion advanced by Ng and Perron (2002) to
determine the optimal lags for all of the variables
in the model. The null hypothesis of the DF-GLS
unit root test is a, = 0. However, the alternative
hypothesis is a, < 0. The study next implements
the Generalized Method of Moments (GMM) sys-
tem estimator technique to underpin the effects
of average mortgage rate, economic growth, in-
flation rate, loan loss reserves, net interest mar-
gin, non-performing loans, changes in openness
and unemployment rate on bank profitability. The
model is based on the following expression:

NPL, NIM ,OPN,UR

AMR,GR, INF, LLR,
ROA=f . ()

For econometric purposes, equation (2) is rewrit-
ten as follows:

ROA4, = B, + BAMR, + B,GR, + B,INF, +
+B,LLR, + B;NPL, + B.NIM, +
+/3,0PN, + B,RUR +¢,,

©)

where ROA represents return on assets (proxy for
bank profitability), AMR is the average mortgage
rate, GR stands for GDP growth rate, INF represents
inflation rate, LLR stands for loan loss reserves, NPL
is the ratio of non-performing loans to gross loans,
NIM is the net interest margin, OPN is the meas-
ure of openness (i.e., exports + imports /GDP), and
UR is the unemployment rate. In equation (3), f,...
BB, are the coefficient estimators of the independent
variables and € represents the error term.

4. EMPIRICAL RESULTS

The empirical results of the study are discussed
in this section. Table 3 presents the results from
the modified augmented Dickey-Fuller (DF_GLS)
unit root test. The lag lengths for the unit root
tests were determined via the Modified Akaike
Information Criterion (MAIC). The results indi-
cate that average mortgage rate, economic growth
rate, inflation rate, loan loss reserves, net interest
margin, non-performing loans, return of assets
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and unemployment rate are found level station-
ary. The test statistics -3.06, -3.48, -10.73, -3.30,
-2.92, -2.80, -2.87 and -2.91, respectively for av-
erage mortgage rate, economic growth rate, infla-
tion rate, loan loss reserves, net interest margin,
non-performing loans, return of assets and un-
employment rate exceed the critical value (-2.75)
at the 5 percent level. In each of these cases, the
null hypothesis of a unit root is rejected as the test
statistics are greater than the critical values at the
conventional levels. However, the result shows
that the openness variable is first difference sta-
tionary. Taken together, the unit root test results
indicate that average mortgage rate, economic
growth rate, inflation rate, loan loss reserves, net
interest margin, non-performing loans, return of
assets and unemployment rate are level stationary,
while openness is first level stationary.

Table 3. Modified Dickey-Fuller unit root tests
Series | Level : Difference i k | 1%CV | 5%CV 10%CV
AMR -3.06" - 1 -3.04

GR_ 3487 - 0 359 304

INE 10737 I L.m3.04

LR 73307 L3 L7304

NM 292 T2 L7304 275

NPL i 280 To..2..7359 7304 =275

JOPN 2217 GTASL 1207359 17304 1 s2T5

ROA . 287 T b3589 7304 275
UR i-2.91" ¢ - : 0 :-359 :-3.04 :

Note: ™", ", and "indicate rejection of the null hypothesis

of a unit root at the 1%, 5% and 10% levels, respectively.
The modified Akaike Information Criterion was used to
determine the lag lengths. The null hypothesis is the series
has a unit root. AMR = Average mortgage interest rate,
GR = GDP growth rate, INF = Inflation rate, K= Lag lengths,
LLR = Loan loss reserves, NPL = the ratio of non-
performing loans to gross loans, NIM = Net interest margin,
OPN = Openness measure (i.e., exports + imports /GDP),
ROA = Return on assets, UR = Unemployment rate.

Having determined the order of integration for
the various variables in the model, the study next
implements the GMM estimator to ascertain the
effects of bank-specific and macroeconomic vari-
ables on the profitability of banks. The lagged val-
ues of the variables served as instruments for the
GMM estimator. To assess the suitability of these
instruments in the model, the study applied the
J-statistic also known as the over-identifying re-
strictions test. The J-statistic (5.18, p-value = 0.82)
presented in Panel B of Table 4 suggests that the
chosen instruments are valid. The coeflicient esti-
mators from the GMM are presented in Panel A of
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Table 4. The results reveal that average mortgage
rate, as expected, has a significantly negative effect
on bank profitability. The coefficient estimator of
AMR (coef. = -0.07, t-stat = -3.88, p-value = 0.00)
is negative and statistically significant at the 1%
level. A one percentage increase in average mort-
gage rate reduces bank profitability by approx-
imately 7%. This finding contradicts Khan and
Sattar (2014) who found a positive relationship be-
tween interest rate and profitability for four major
commercial banks in Pakistan. The differences in
results could be attributed to the methodologies
the studies adopted. In addition, the diverging re-
sults could be attributable to different economic
environment and different financial regulations,
especially with respect to the resources available
for residents in the U.S. to obtain mortgages, such
as FHA and Veteran mortgages in the U.S,, result-
ing in a more robust real estate investment envi-
ronment that is conducive to the profitability of
banks.

The results presented in Table 4 further show that
economic growth garners bank profitability, given
that the coefficient estimator of GR, (coef. = 0.08,
t-stat = 4.14, p-value = 0.00) is positive and statis-
tically significant at the 1% level. Similarly, infla-
tion appears to promote bank profitability. The
coefficient estimator of INF, (coef. = 0.07, t-stat
= 2.21, p-value = 0.03) is positive and statistically
significant at the 5% level. A percentage increase
in inflation boosts bank profitability by roughly
8%. The finding of a positive relationship between
economic growth and profitability is at odds with
Issah and Antwi (2017) who found for UK firms
that economic growth negates ROA as a measure
of profitability. However, loan loss reserves have a
detrimental impact on bank profitability. The co-
efficient estimator of LLR (coef. = -1.15, t-stat =
-11.95, p-value = 0.00) shows that a unit increase
in loan loss reserves reduces bank profitability by
approximately 1.15 units. The finding that loan
loss reserves negate bank profitability is consist-
ent with Ramlall (2009), Vong (2005), Miller and
Noulas (1997), and Sufian and Habibullah (2009).

Based on the results reported in Table 4, net in-
terest margin has a significantly positive effect
on bank profitability. The coefficient estimator of
NIM, (coef. = 1.05, t-stat = 10.76, p-value = 0.00) is
positive and statistically significant at the 1% lev-
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el. A unit increase in net interest margin engen-
ders bank profitability by roughly 1.05 units. Non-
performing loans exert a positive impact on bank
profitability.

The coefficient estimator of NPL, (coef. = 0.11,
t-stat = 2.35, p-value = 0.02) is positive and sta-
tistically significant at the 5% level. A percentage
increase in non-performing loans boosts bank
profitability by roughly 11%. The positive effect of
non-performing loans on bank profitability is ex-
pected because when profitability is high, banks
tend to increase their loan loss provision as a buff-
er for worse conditions that may ensue in the fu-
ture and vice versa. This finding is consistent with
Ndu and Chukwuogor (2021) who found a highly
significant positive relationship between loan loss
provisions and the Total Capital Risk Adequacy
solvency ratio for a sample of listed US commer-
cial banks, thus indicating the existence of earn-
ings management using non-performing loans.
Likewise, Ndu and Chukwuogor (2021) agree with
the observation of this paper that non-performing
loans have a positive impact on bank profitability
via opportunistic earnings management practiced
by the bank management.

The results displayed in Table 4 also reveal that
changes in openness have a negative effect on
bank profitability. The coeflicient estimator of
AOPN, (coef. = -0.28, t-stat = -3.60, p-value =
0.00) is negative and statistically significant at the
1% level. This result indicates that a 1% increase in
the degree of openness negates bank profitability
by approximately 28%. This finding is not surpris-
ing, given that openness promotes competition
from foreign banks in the United States. Finally,
the results in Table 4 show that unemployment
has a positive effect on bank profitability. The co-
efficient estimator UR (coef. = 0.18, t-stat = 5.23,
p-value = 0.00) is positive and statistically signif-
icant at the 1% level. Taken together, the results
from the GMM estimator indicate that average
mortgage rate, loan loss reserves, and changes in
openness have detrimental effects on bank prof-
itability. However, economic growth, inflation,
non-performing loans, and unemployment beget
bank profitability in the United States. The coeffi-
cient of determination (R?=0.79) suggests that the
model explained approximately 79% of the varia-
tion in bank profitability.

http://dx.doi.org/10.21511/bbs.16(4).2021.17
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Table 4. GMM estimation results (dependent variable: ROA)

Panel A: estimation results

Variable Coefficient Std. error t-statistic Prob.
e TLEATT Lo 637, ..0.00
007 o0z 7388 ..0:00
0.08™"" 0.02 4.14 0.00
‘‘‘‘‘‘‘‘‘‘ 003 221 003
........ WO.lO —1195 ) 0.00 .
0.10 10.76 0.00
"""""" 005 235 002
0.08 -3.60 0.00
0.04 : 523 : 000

Panel B: diagnostic tests

079 J-statistic f 518
o077 Prop: (J-statistic) 082
1.79 ; - : -
Note: ™, ™", and "indicate level of significance at the 1%, 5% and 10%, respectively. AMR = Average mortgage interest rate, GR

= GDP growth rate, INF = Inflation rate, LLR = Loan loss reserves, NPL = non-performing loans to gross loans, NIM = Net interest
margin, AOPN = Changes in openness measure, ROA = Return on assets, UR = Unemployment rate.

CONCLUSIONS

This paper has examined the determinants of bank profitability in the United States for the period span-
ning 1996 quarter 1 through to 2019 quarter 4. Specifically, the study used the modified augmented
Dickey-Fuller (DF_GLS) unit root test to determine the time series properties of average mortgage rate,
economic growth, inflation rate, loan loss reserves, net interest margin, non-performing loans, changes
in openness, return on assets and unemployment rate. The GMM estimator technique was employed to
ascertain the effects of the independent variables on bank profitability proxied by ROA. To assess the va-
lidity of the instruments used for the GMM estimator model, the study applied the J-Statistic. The unit
root test results obtained from the DF_GLS revealed that the average mortgage rate, economic growth,
inflation rate, loan loss reserves, net interest margin, non-performing loans, changes in openness, re-
turn on assets and unemployment rate are level stationary. In other words, these variables have zero
order of integration. However, the results indicate that openness exhibits one order of integration and
hence changes in openness were used in the estimation of the GMM model. Based on the result from the
J-statistic, it was concluded that the instruments used in the estimation of the GMM model were valid.
The results from the GMM estimator model reveal that the average mortgage rate, loan loss reserves,
and changes in openness have a significantly negative influence on bank profitability. However, the
results indicate that economic growth, inflation rate, net interest margin, non-performing loans, and
unemployment rate have a significantly positive impact on bank profitability in the United States. Taken
together, the results from this study overwhelmingly support the notion that both the bank-specific and
macroeconomic variables are consequential to bank profitability in the United States. The findings of
this study will be helpful to policymakers and bank mangers alike, as they stride to gain an understand-
ing of the key factors that determine the profitability of commercial banks in the United States. From
a policy perspective, this understanding will enable policymakers to formulate and implement policies
that are conducive to commercial bank profitability.
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