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1.0 Introduction

Banks serve as

important

We study the relationship between managerial
efficiency and bank profitability in the context of the
U.S. banking sector. We utilize Stochastic Frontier
Analysis based on a dataset of 4081 U.S. banks,
spanning from 2009 to 2021. Two key findings
emerge: firstly, geographical disparities exist in
operating cost efficiency, with banks in more devel-
oped states demonstrating higher efficiency
compared to those in less developed regions.
Secondly, we document a significant positive
relationship between managerial efficiency and
profitability. Our findings are robust to alternative
definitions of key variables and additional model
specifications. The implications of these findings
extend to policymakers, who should prioritize
tailored interventions to enhance bank efficiency
while considering geographical specificities.

financial  stability of the entire sector is at risk if

intermediaries by providing the necessary
capital to sustain economic operations
(Rajan and Zingales, 2003; Levine, 1997,
1998). The collapse of the banking sector,
as evidenced by the Global Financial Crisis
(GFC) of 2007-2009, can precipitate
unimaginable consequences for a country

and interconnected economies. The
endurance and stability of the banking
sector hinge on the efficiency and

profitability of banks (Golin and Delhaise,
2013). In the face of intense competition,
banks must maintain efficiency and
profitability to survive. Particularly, the

systematically important banks falter.

Managerial efficiency stands out as a
critical determinant among various factors
affecting banks, whether at the level of
individual institutions or within the broader
macroeconomic context. The competence
and effectiveness of bank management
play a pivotal role in shaping the overall
health and success of these financial
entities. Without proficient management,
banks cannot sustain profitability, given
the intricate nature of their operations and
the necessity for astute decision-making.
Banks  operate  within  well-defined
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frameworks and protocols, deviation from
which can result in financial losses. For
instance, the evaluation of loan applica-
tions demands a specialized skill set;
failure to meticulously assess these appli-
cations can lead to loan defaults and
subsequent financial setbacks.

Recent research by Assaf et al. (2019)
highlights the significance of bank efficien-
cy, particularly during periods of economic
turbulence such as the Global Financial
Crisis (GFC), where efficient banks in the
USA demonstrated greater resilience. Over
the past decade, the U.S. banking sector
has undergone significant transformations,
spurred by both the aftermath of the GFC
and advancements in technology (Barth et
al., 2010). Issues of bank efficiency and
profitability have been central to these
changes, as the profitability of banks plum-
meted in the wake of the crisis. In
response, policymakers implemented
various regulations aimed at enhancing the
resilience and efficiency of the banking
sector, often at the expense of profitability
and risk-taking. Thus, examining the nexus
between managerial efficiency and bank
profitability assumes high importance,
particularly within an economy like the
USA, which exerts considerable influence
over the global banking landscape, as
evidenced during the GFC.

In this study, we utilize a Stochastic
Frontier Analysis method, as proposed by
Aigner et al. (1977), to estimate the levels
of operating cost efficiency among
commercial banks in the United States. We
then employ these estimated efficiency
levels as a proxy for managerial efficiency
to examine their influence on bank profit-
ability. Our analysis is based on an exten-
sive dataset comprising 47,108 observa-
tions from 4,081 banks, covering the
period from 2009 to 2021. Our investiga-
tion yields two main findings. Firstly, we
observe significant geographical dispari-
ties in the managerial efficiency of U.S.
banks. Specifically, banks located in more
developed states demonstrate higher
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levels of efficiency, whereas those situated
in less developed states exhibit lower
efficiency levels. Secondly, we find a
positive and highly significant relationship
between managerial efficiency and
commercial bank profitability, as measured
by 'return on average equity' (ROAE). This
implies that enhanced managerial efficien-
cy translates into improved financial
performance by effectively managing a
bank's operational activities. Our findings
remain robust across various tests, includ-
ing the use of alternative dependent
variables (such as ROAA) and independent
variables (such as the inverse of the
cost-to-income ratio), as well as the inclu-
sion of time-fixed effects in our models.
This helps mitigate potential biases stem-
ming from omitted variables, as the inclu-
sion of time effects accounts for macroeco-
nomic and technological changes through-
out the study period.

Early studies, such as those by Berger and
Humphrey (1997), explored efficiency
metrics and highlighted their role in shap-
ing bank performance across various
financial systems. Similarly, Molyneux and
Thornton (1992) demonstrated a positive
link between cost efficiency and profitabili-
ty in European banks, emphasizing the
managerial capacity to minimize costs as a
determinant of financial success. However,
much of the existing literature relies on
aggregate or national-level analyses,
leaving regional variations and their impli-
cations underexplored. The interplay
between managerial efficiency and region-
al factors, such as economic, social, and
technological developments remain a
critical yet overlooked dimension in this
domain. A notable gap in the literature is
the limited exploration of geographic
disparities in managerial efficiency within
the United States. While some studies (e.g.,
Elyasiani and Mehdian, 1990; Tsionas et
al., 2018) have benchmarked efficiency
levels across banks, they have largely
treated U.S. banks as a homogeneous
group. Luo (2003) highlighted that banks
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in resource-rich states, such as those in
the Northeast, tend to achieve higher
efficiency levels, but this finding has not
been consistently linked to profitability
outcomes. Our study addresses this gap by
providing a state-wise analysis of manage-
rial efficiency and examining its influence
on profitability metrics.

Additionally, the existing body of work
often risks conflating managerial efficiency
with direct profitability improvements due
to mechanical associations. This conflation
reduces the explanatory power of such
analyses, leaving key questions about
causality unanswered. To address this, we
employ robust methodological frame-
works, including Stochastic Frontier Analy-
sis (SFA), to disentangle managerial
efficiency from random noise and explore
its true impact on profitability. Further-
more, we complement our approach with
alternative efficiency measures, such as
Data Envelopment Analysis (DEA), and
conduct robustness checks incorporating
crisis period and bank risk as moderating
variables.

Another critical research gap lies in the
evolving dynamics of the banking industry,
particularly in the wake of technological
advancements and shifting regulatory
landscapes following the global financial
crisis. Studies like those by Barth et al.
(2010) and Berger et al. (2010) have
underscored the importance of technologi-
cal adoption in enhancing bank efficiency,
yet few have connected these advance-
ments to regional or managerial disparities
within a single country. Moreover, the
long-term effects of crisis periods on
managerial decision-making and efficiency,
as documented by Assaf et al. (2019),
remain insufficiently studied. By analyzing
data spanning 2009-2021, our research
captures the post-global financial crisis
period, offering fresh insights into how
managerial efficiency interacts with profit-
ability in a dynamic and evolving banking
landscape.

In summary, this study contributes to the
literature by bridging three critical gaps:
the lack of regional analysis in managerial
efficiency research, the need to separate
mechanical associations from true mana-
gerial effects, and the limited integration of
technological and regulatory changes into
efficiency-performance frameworks. Qur
findings not only advance theoretical
understanding but also provide actionable
insights for policymakers aiming to
address regional disparities and improve
banking sector resilience.

The implications of our study findings
extend to policymaking. Recognizing
potential geographical disparities in
operating cost efficiency is relevance for
policymakers. Given the significant impact
of bank location, as evidenced in the
existing literature and our analysis, policy-
makers need to exercise caution in crafting
national banking policies and regulations
to prevent undue disadvantage to banks
operating in less developed regions. More-
over, policymakers should prioritize efforts
to enhance bank efficiency and proactively
identify problematic banks to safeguard
the profitability and stability of the U.S.
banking sector. This proactive approach is
crucial in mitigating elevated credit risk
and the potential for bank failures, as
highlighted in studies by Badunenko et al.
(2021) and Assaf et al. (2019).

The remainder of this research is struc-
tured as follows: Section 2 presents a
review of pertinent literature; Section 3
outlines the methodological framework
and details of the data; Section 4 provides
an in-depth analysis of the findings; and
finally, Section 5 concludes the study.

2.0 Literature review

Accounting-based analyses of bank perfor-
mance often rely on financial statement
data to identify the factors influencing
bank profitability, as evidenced by
measures such as return on assets (ROA)
or return on equity (ROE) (Olson and Zoubi,
2011). Factors such as size, revenue
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growth, risk, and expense management are
commonly explored in studies focusing on
individual nations (e.g., Kosmidou et al.,
2007; Ben Naceur and Goaied, 2008) or
specific geographic regions (e.g., Kwan,

2003; Bonin et al.,, 2005). Research
encompassing multiple countries (e.g.,
Hassan and Bashir, 2003; Ben Naceur and
Omran, 2011) typically considers both
internal profitability aspects and external
factors such as inflation, concentration,
unemployment, and GDP growth.

Nonetheless, the importance of efficient
management and bank expenditure as
determinants of profitability cannot be
understated. The inclusion of an
expense-related variable as a determinant
of bank profitability has been extensively
discussed in the literature. Bourke (1989)
and Molyneux and Thornton (1992), for
instance, assert a positive correlation
between profitability and better manage-
ment. Accordingly, the X-efficiency hypoth-
esis posits that more efficient banks tend
to be more profitable due to their lower
costs (Tregenna, 2009). However, studies
examining the impact of cost efficiency
primarily rely on the cost-to-income ratio,
which may not fully capture the managerial
efficiency of banks in practice.

2.1 Efficiency of the U.S. banking sector

Elyasiani and Mehdian (1990) employ Data
Envelopment Analysis (DEA) and Stochas-
tic Frontier Analysis (SFA) techniques to
estimate the average cost efficiency of U.S.
banks at 88%. Conversely, Berger et al.
(1993) determine the average cost
efficiency of U.S. banks to be 52%. Howev-
er, several studies focusing on U.S. banks
(e.g., Akhigbe and McNulty, 2003) have
indicated that smaller banks exhibit great-
er efficiency. Similarly, Fan and Shaffer
(2004) observe significant inefficiency
among large commercial banks in the US,
primarily attributed to under-revenues
rather than excessive costs. Al Sharkas et
al. (2008) investigate bank mergers in the
U.S. and conclude that they enhance
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efficiency, bringing large banks closer to
the efficiency frontier. Tsionas et al. (2018)
employ a consistent approach to explore
market power and efficiency, concluding
that U.S. banks, on average, operate at
82.30% cost efficiency. On the other hand,
Ding and Sickles (2018) analyze the
relationship between efficiency, capital
structure, and portfolio risk from 2001 to
2016, finding that U.S. banks exhibit an
average cost efficiency of 62%.

Geographic variations in bank efficiency
have also been studied (e.g., Luo, 2003). It
is commonly posited that banks in the
Northeast are capable of achieving higher
efficiency levels compared to those in other
regions due to superior markets with abun-
dant resources, advanced technology, and
affluent clientele (Luo, 2003). For instance,
Hamid and Verma (1994) highlight that
banks in the Southwest experienced the
least technological advancements, result-
ing in significant disparities across differ-
ent regions of the United States. Further-
more, bank location influences equity
injections (Dahl and Shrieves, 1990),
regional economic performance (Samolyk,
1994), and interstate banking regulation
(Goldberg et al., 1992), thereby emphasiz-
ing the importance of bank location in
measuring bank performance.

2.2 Managerial efficiency and profitability
of banks

The concept of managerial efficiency
pertains to a bank's capacity to either
maximize profits or minimize costs within a
given context. Banks can achieve greater
profitability by effectively managing their
costs. The relationship between efficiency
and profitability has been studied in
numerous studies conducted within
individual countries as well as across
different nations. For instance, Yilmaz et al.
(2013) document the significant impacts
of managing operating expenses, capital-
ization, credit risk, bank size, and inflation
on profitability across nine emerging coun-
tries, including Turkey. Similarly, research
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on Jordanian banks highlights the associa-
tion of high profitability with efficient cost
management, robust capitalization, low
credit risk, and substantial lending activi-
ties (Ramadan, Kilani, and Kaddumi,
2011). Almumani (2013), examining 13
Jordanian  banks over the period
2005-2011, arrives at similar conclusions,
demonstrating that the cost-to-income
ratio exerts a significant negative influence
on bank profitability. Berger (1995)
expands upon this body of literature by
examining concentration, market share,
cost efficiency, and scale efficiency,
concluding a positive correlation between
cost efficiency and bank profitability.

Regarding U.S. banks, Tregenna (2009)
investigates profitability trends during
1994-2005, exploring the effects of
concentration, market power, bank size,
and operational efficiency. However,
efficiency does not emerge as a strong
determinant of profitability. Despite mixed
evidence, we anticipate that managerial
efficiency will exert a positive influence on
commercial bank profitability in the US.
Hence, we formulate the following alterna-
tive hypothesis:

Hy: Managerial efficiency has a positive
impact on commercial banks' profitability.

2.3 Firm-specific and macroeconomic
determinants of bank profitability

Bank size emerges as a pivotal factor
among the control variables influencing
bank profitability. According to Demir-
guc-Kunt and Maksimovic (1998), the size
of a bank directly influences how various
financial, legal, and contextual factors,
such as corruption, affect its profitability.
Furthermore, size directly correlates with a
bank's capital adequacy, as larger banks
are more inclined to raise capital at lower
costs, thereby appearing more profitable
(Short, 1979). Capital ratios exhibit a
positive relationship with bank size,
suggesting that as banks increase in size,
their profitability tends to rise, particularly
for small to medium-sized banks (e.g.,

Short, 1979; Bourke, 1989; Molyneux and
Thornton, 1992; Goddard et al.,, 2004;
Bikker and Hu, 2002). Larger banks can
leverage economies of scale to reduce
costs associated with information gather-
ing and processing (Boyd and Runkle,
1993). However, the existing literature
presents varied findings regarding the
nature of the relationship between size and
profitability (Kosmidou, 2008). Research
by Berger and Humphrey (1997) and
Altunbas et al. (2001) suggests that large
banks benefit from economies of scale.
Conversely, other experts argue that
expanding a bank's size does not notably
reduce costs (Berger et al., 1987), raising
the prospect of potential scale inefficien-
cies in very large banks. According to
Gracia-Herrero et al. (2009), the associa-
tion between capital and bank profitability
can be justified on two fronts. Firstly,
well-capitalized banks engage in cautious
lending during favorable market condi-
tions, thereby enhancing profitability.
Secondly, banks with sufficient capital and
a track record of creditworthiness can
lower their funding costs due to market
discipline exerted by depositors and the
reduced borrowing requirements of
well-capitalized banks.

The banking sector inherently emphasizes
the importance of risk management due to
its operational dynamics. Poor asset quali-
ty and inadequate liquidity stand out as the
primary causes of bank failures, thus delin-
eating credit risk and liquidity risk as two
pivotal risk categories in this context
(Olson and Zoubi, 201 1). Financial institu-
tions may opt to diversify their portfolios or
increase their holdings of liquid assets
during periods of heightened uncertainty
to mitigate risk. However, heightened
liquidity levels entail a higher proportion of
idle funds and fewer loans. Consequently,
profitability tends to decrease with
increased liquidity (e.g., Pasiouras and
Kosmidou, 2007; Kosmidou, 2008; Moly-
neux and Thornton 1992). The adverse
impact of credit risk on profitability is
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evident, as supported by Bourke (1989)
and Miller and Noulas (1997). Non-per-
forming loans (NPLs) constrain lending
resources, thereby exerting a detrimental
effect on profitability (Garcia-Herrero et al.,
2009). This finding can be explained by
considering the link between the accumu-
lation of unpaid loans and the exposure of
financial institutions to high-risk loans,
suggesting that such loan losses have led
to diminished returns for numerous
commercial banks.

Bank profitability is influenced by macro-
economic conditions in various ways.
Economic growth, as indicated by the
Gross Domestic Product (GDP) growth rate,
impacts banks' credit risk, borrowers'
repayment capabilities, and collateral
values, subsequently affecting profitability.
Additionally, higher interest rates can
bolster profitability due to increased
interest income (Gracia-Herrero et al.,
2009). However, elevated interest rates
may lead to reduced demand for bank
credit and diminished profitability.
Demirgli¢ and Huizinga (1999) identify a
correlation between economic growth, real
interest rates, and enhanced profitability.

Moreover, stable and low inflation can
stimulate demand for bank credit by lower-
ing interest rates and enhancing economic
productivity, thereby impacting profitabili-
ty. Several studies document a positive
relationship between inflation and profit-
ability (e.g., Athanasoglou et al., 2008;
Demirgli¢ and Huizinga, 1999; Bourke,
1989), although Kosmidou (2008)
concludes a negative correlation between
these variables. According to Kosmidou
(2008), profitability may increase with
accurate inflation predictions and prompt
revenue adjustments, but the opposite may
occur otherwise.

The quantity theory of money posits that
the money supply directly influences price
levels and nominal GDP. A growing money
supply may stimulate significant demand
for bank loans from businesses, driving
down interest rates. Mamatzakis and
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Remoundos (2003) identify a significant
positive relationship between profitability
and money supply. However, an increased
money supply may dampen demand for
bank loans and diminish banks' profit
prospects. Kosmidou (2008) finds no
substantial relationship between profitabil-
ity and money supply.

Despite several studies on the profitability
and efficiency of U.S. banks, certain issues
remain less explored in the existing litera-
ture. Firstly, the extensive analysis of the
impact of cost-efficiency, as a proxy of
managerial efficiency, on profitability using
estimated X-efficiency levels of banks is
lacking. Most studies have relied on the
cost-to-income ratio as a measure of
efficiency to assess its influence on profit-
ability. Secondly, there is a scarcity of
studies investigating potential associations
between state-wise bank efficiency and
profitability. In this connection, the contri-
butions of this paper to regional bank
efficiency literature are twofold. Firstly, it
quantifies the state-wise managerial
efficiency of U.S. banks using Stochastic
Frontier Analysis. Understanding the
potential implications of geographic differ-
ences in efficiency on bank profitability
holds significance for policymakers. If bank
location indeed impacts profitability, as
suggested by existing literature and our
analysis, policymakers need to exercise
caution in formulating national banking
policies and regulations to prevent the
exploitation of banks in disadvantaged
regions. Secondly, this study contributes to
the literature by examining the impact of
operating cost efficiency on bank profit-
ability while controlling for other firm-spe-
cific and macroeconomic determinants,
firm specific unobservable heterogeneity,
and state differences.

3.0 Methodological framework and data
3.1 Econometric models

To estimate the impact of managerial
efficiency on bank profitability, we estimate
the following Eq. (1) and Eq. (2).
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ToQ€ict = ay + a; COStefficiency; ., T

azjXice +Te + fi (1)
T0Q€ict = ay + a; costefﬁciencyi'c't +
Az Xicr + AziZer + f; (2)

Here, roae is the profitability measure
which stands for return on average equity,
our main dependent variable. cost_efficien-
cy is the measure of cost efficiency, serving
as a proxy for managerial efficiency and
standing as our primary independent
variable. X is the j vector of bank-specific
determinants of bank profitability which
includes total equity capital ratio, bank
size, loan growth, NPL ratio, liquidity,
deposit-assets ratio, and asset diversity. Z
is the k vector of macroeconomic determi-
nants of bank profitability which includes
inflation, GDP growth rate, and unemploy-
ment rate. Ty is the time effect and fj is the
bank-fixed effect.

Table 1 contains descriptions of all the
variables and their expected relationships
with the dependent variable. We estimate
Eq. (1) and Eq. (2) using fixed-effects
estimators since we find individual effects
in our dataset by using the LM test.
Additionally, based on the Hausman test of
overidentification, we decide utilizing the
fixed-effects model as we find correlations
between individual effects and the
independent variables to be systematic.

3.2 Explanatory variables
3.2.1 Operating cost efficiency

To estimate the level of cost efficiency,
following Pasiouras et al. (2009) and
Aigner et al. (1977) model, we employ the
SFA approach because of its ability to
separate the inefficiency term from the
random error term of the cost function.
SFA is a widely used parametric technique
that separates inefficiency from random
noise, offering a distinct advantage over
non-parametric methods, for example,
Data Envelopment Analysis (DEA). By
incorporating a stochastic error term, SFA

accounts for measurement errors, random
shocks, and other external factors that
may influence a bank’s cost structure but
are beyond its managerial control (Aigner
et al., 1977; Kumbhakar & Lovell, 2000).
This feature is particularly relevant in the
banking sector, where external economic
conditions, regulatory changes, and
market volatility can significantly influence
operational outcomes (Berger &
Humphrey, 1997). Moreover, SFA enables
hypothesis testing about efficiency deter-
minants, facilitating a robust and statisti-
cally grounded analysis of the relationship
between managerial efficiency and bank
profitability  (Greene, 2005). These
strengths make SFA a suitable choice for
our study, where accurately isolating
managerial inefficiency from other noise is
critical for examining its impact on profit-
ability.

In contrast, DEA, a non-parametric
technique, constructs a deterministic
efficiency frontier based on observed data,
assuming that all deviations from the
frontier are due to inefficiency. While DEA
offers flexibility and does not require
specific functional form assumptions, it is
sensitive to outliers and does not account
for statistical noise, which can lead to
biased efficiency scores in datasets with
heterogeneity or external shocks (Coelli et
al., 2005). Given the dynamic and complex
nature of the U.S. banking sector, DEA’s
deterministic framework may oversimplify
the efficiency estimation process. To
ensure the robustness of our findings,
however, we employ DEA to reconstruct the
efficiency variable and rerun our baseline
model. This additional robustness test
confirms the validity of our SFA-based
results and demonstrates consistency
across different efficiency estimation
methods. The DEA findings are discussed
in section 4.3 (Table 8), further supporting
the methodological rigor of our study.

The specification of the cost-efficiency
function based on SFA is as follows:
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lnTCi,c,t = f(Yi,c,trpi,c,tr 0) + Vit T Uict

Following Pasiouras et al. (2009), we
specifically estimate the following Translog
cost function:

3 2
InTCip = ag+ z alny; + Z Bjlnpje
=1 =

=
3 3 2 2
1 1
+ Ez Z ik Iy Inyge + Ez Z Vjn Inpjelnpne
3 7 m
3 2
+ ZZ 8ijlnylnpje + 1t + 7 (t*t) + dyInEquity; ¢ ¢
[

1
+d, 3 (InEquity * InEquity) + v; ¢ + U e (4)

Where, InTCj ¢t is the natural logarithm of
total operating costs of bank i in ¢ state for
year t. y; ¢ ¢ is @ vector of outputs. pjc¢is a
vector of input prices. 8 is a vector of
technology parameters to be estimated.
Vjc,tis the stochastic error term and uj ¢ t is
the term capturing time-varying inefficien-
cy. Following Sealey and Lindley (1977),
we define our inputs and outputs based on
the intermediation approach. According to
this approach, we use gross loans, other
earning assets, and off-balance sheet
items as outputs. We use labor expenses,
total interest expenses, and other operat-
ing expenses as three inputs and their
prices as input prices. We use a Translog
functional form instead of the Cobb-Doug-
las functional form as the Translog
functional form is more flexible, can
accommodate multiple inputs and outputs
in frontier-based efficiency analysis, and
can allow the imposition of linear homoge-
neity restrictions. Finally, we impose linear
homogeneity by normalizing the total cost
and the prices by the third price (the price
of other earning assets).

3.2.2 Bank-specific and macroeconomic
control variables

Our initial control variable specific to banks
is capital, which evaluates the influence of a
bank's capital level on its profitability. We
anticipate an inverse correlation between
capital level and bank profitability because
an increase in capital level ties up funds
and diminishes the pool of available funds
for loans, ultimately reducing the profitabil-
ity of banks. Additionally, we incorporate
size, represented by the natural logarithm
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of a bank’s total assets, to examine the
impact of bank size on profitability. We
anticipate a positive correlation between
size and profitability since larger banks are
more capable of diversifying their portfolio
and benefiting from economies of scale,
which may result in decreased losses and
increased profitability. This expectation
aligns with the findings of Hassan and
Bashir (2003), who observe that larger
banks tend to offer a diversified range of
services, leading to greater profitability.

We incorporate loan growth to control for
the influence of lending expansion on bank
profitability, and we anticipate a positive
correlation between loan growth and
profitability. This expectation arises from
the fact that higher loan volumes translate
to increased business and profitability for
banks. Additionally, we include the
non-performing loan (NPL) ratio to evaluate
how loan losses or credit risk influence
profitability. We expect a negative impact
of NPLs on profitability, as higher NPLs
result in a reduction in net profit due to
losses deducted from revenues. Moreover,
higher NPLs necessitate banks to allocate
more resources towards managing and
recovering bad loans. This phenomenon is
described as the ‘Bad Luck’ concept by
Berger and DeYoung (1997).

We consider liquidity to capture how the
cash held as liquidity in banks may poten-
tially influence profitability due to excess
liquidity tying up loanable funds. Addition-
ally, we examine the deposits-assets ratio
to acknowledge how the level of funds
received as deposits influences bank
profitability. It can be argued that increas-
es in deposits raise the cost of funds and
reduce the bank's profitability. Conversely,
increased deposits present the opportunity
for greater loanable funds, which, if invest-
ed effectively, can generate more business
and profits for banks. Therefore, the impact
of the deposits-assets ratio remains incon-
clusive. Lastly, we analyze asset diversity to
capture how diversifying the portfolio of
bank assets may influence profitability by
potentially reducing risks and losses.
Consequently, we anticipate a positive
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association between asset diversity and
bank profitability.

Regarding macroeconomic determinants,
we consider inflation, as lower and stable
inflation can potentially enhance bank
profitability by influencing the demand for
bank credit, as well as the interest rate and
net interest margin of banks (Athanasoglou
et al, 2008; Kosmidou et al., 2008).
However, the positive impact of inflation on
profitability relies on the accurate anticipa-
tion of inflation and timely adjustment of
interest rates by banks (Kosmidou et al.,
2008). Consequently, the effect of inflation
on bank profitability remains unpredict-
able. Next, we include the GDP growth rate,
as fluctuations in economic activities can
influence bank profitability by decreasing
the likelihood and actual occurrence of
loan defaults. Additionally, increased
economic activities boost the demand for
bank loans, thereby augmenting bank
revenues and profitability. Lastly, we
include unemployment, as it affects bank
profitability by influencing loan repayment
by individual borrowers. With rising unem-
ployment levels, borrowers' capacity to
service loans diminishes due to reduced
income, ultimately leading to decreased
bank profitability through increased loan

losses. Therefore, we anticipate a negative
association between unemployment and
bank profitability.

3.3 Data

The dataset comprises an unbalanced
panel dataset with 47,108 observations
from 4,081 commercial banks spanning
the period from 2009 to 2021. We utilize
data from commercial banks to maintain
homogeneity within the dataset. Bank-spe-
cific data are sourced from the BankFocus
Database, while state-wise data for macro-
economic determinants are obtained from
the Bureau of Economic Analysis and the
Bureau of Labor Statistics. Table 1
presents summary statistics and descrip-
tions of both bank-specific and macroeco-
nomic determinants of profitability. To
address concerns regarding extreme
values, we apply Winsorization at the 1st
and 99th percentiles. Overall, the data
exhibit consistency and are not significant-
ly impacted by extreme values. Table 2
displays the correlation matrix among the
variables, revealing no indications of multi-
collinearity issues (further confirmed by
Variance Inflation Factor (VIF) analysis in
Table A1 in Appendix A).

Table 1: Summary statistics of the main variables

variables Description of the Expected sign No.of Obs.  Mean SD Min Median Max
variables
roae Ratio of profit after tax to n/a 47108 0.0860 0.0746 -0.2596 0.0881 0.2923
average total equity
roaa Ratio of profit after tax to n/a 47108 0.0093 0.0074 -0.0229 0.0096 0.0294
average total assets
cost_efficiency Estimated level of cost + 47108 0.8816 0.0570 0.6593 0.8946 0.9598
efficiency
1/(cost to income) Inverse of cost to income + 47108 1.5310 0.4040 0.0937 1.4829 16.2987
ratio
capital Ratio of total equity to - 47108 0.1101 0.0282 0.0598 0.1045 0.2249
total assets
size Natural logarithm of total + 47108 5.5353 1.2911 2.8904 5.3775 9.9786
assets
loan_growth Growth rate of gross + 47108 0.0577 0.1283 -0.1912 0.0416 0.7487
loans
npl ratio Ratio of non-performing - 47108 0.0153 0.0187 0.0001 0.0088 0.1026
loans to gross loans
liquidity Ratio of liquid assets to - 47108 0.3037 0.1515 0.0414 0.2814 0.7142
total assets
deposit/asset Ratio of deposits to total +/- 47108 0.8668 0.0402 0.7033 0.8754 0.9295

assets
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asset_diversity Ratio of net loans to total + 47108 0.6211 0.1476 0.2180 0.6394 0.8890
assets
inflation Rate of inflation in +/- 47108 0.0121 0.0268 -0.0740 0.0110 0.1220
different states
gdpgr Growth rate of GDP of + 47108 0.0334 0.0373 -0.1534 0.0354 0.2463
different states
unemployment Rate of unemployment in - 47108 0.0565 0.0221 0.0190 0.0500 0.1380

different states

Source: Authors’ Calculation

This table reports the summary statistics and the description of the variables utilized in different analyses.

Table 2: Correlation matrix of all variables

roae roaa cost.  1/(cost capital size loan_ NPL  liquidity deposit/ asset_ inflation gdpgr  unemployment
efficiency  to growth  ratio assets  diversity
income)
roae 1
roaa 09347 1
cost_efficiency 02437 02317 1
1/(costtoincome) 0.585~ 0.670"  0.159" 1
capital 201007 01637 00327 0184 1
size 01057 0089 -0054" 02277 -0075" 1
loan_growth  0.1377 0097 0035 0067 -0.049" 01207 1
npl ratio 04257 03977 02217 018" 0006 -0.05 -0230" 1
liquidity 0038 -0012" -0003 -0.060" 0.113" 01717 -0205" 0009" 1
deposit/asset  0.053" -0.098" 0006 -0.169" -0597" -0.079" -0.016" -0.009" 0.055" 1
asset_diversity  0.088" 0.048" 00407 00737 -0.176" 0160 02337 -0038" -0.875" -0.016" 1
inflation 0123 0122”7 00177 0.046" 0006 0092 -0016" -0.129" 00707 0062" -0.05" 1
gdpgr 01597 04457 00337 00707 -0023" -0.022" 0024 -0.123" 00577 0033 -0060" 0688 1
I -0253" -0263" -0.1327 -0.113" -0052" 0.008" -0.102" 0.295" 0008" -0.006 -0.038" -0417" -0375" 1

Source: Authors’ Calculation

This table reports the Spearman correlation coefficients of the variables included in the regression models.

*p<0.10, ** p < 0.05, ***p < 0.01

4.0 Results and discussion
4.1 Efficiency estimation
4.1.1 Overall cost efficiency

A summary of the overall cost efficiency of
U.S. banks from 2009 to 2021 is shown in
Table 3. The mean cost efficiency score

falls between 66.66% and 95.98%, with a
mean ranging from 87.60% to 89.52%.
The overall mean cost efficiency is
88.42%, which is in line with the findings of
Tsionas et al. (2018) and Elyasiani and
Mehdian (1990).

Table 3: Summary statistics of year-wise overall cost efficiency

No. of Obs. Mean SD Min Median Max
2009 2844 0.8761 0.0605 0.6660 0.8908 0.9598
2010 2852 0.8760 0.0651 0.6660 0.8933 0.9598
2011 2879 0.8782 0.0614 0.6660 0.8932 0.9598
2012 2969 0.8843 0.0579 0.6660 0.8991 0.9598
2013 2971 0.8877 0.0552 0.6660 0.9015 0.9598
2014 2941 0.8848 0.0542 0.6660 0.8979 0.9598
2015 2894 0.8866 0.0516 0.6660 0.8976 0.9598
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2016 2954 0.8861 0.0514 0.6660 0.8967 0.9598
2017 2989 0.8867 0.0516 0.6660 0.8971 0.9598
2018 3010 0.8854 0.0510 0.6660 0.8960 0.9598
2019 2976 0.8831 0.0507 0.6660 0.8920 0.9598
2020 3008 0.8952 0.0498 0.6660 0.9066 0.9598
2021 2963 0.8845 0.0526 0.6660 0.8960 0.9598

Source: Authors’ Calculation

This table reports the year-wise summary statistics of the cost efficiency estimates.

4.1.2 State-wise cost efficiency

We examine the state-wise bank cost
efficiency of U.S. banks, which contributes
to the existing literature as no prior studies
have attempted to assess cost efficiency in
this manner. Table 4 illustrates that banks
in Rhode Island achieve the highest mean
cost efficiency at 92.18%, while those in
Delaware exhibit the lowest, with a mean
cost efficiency of 82.79%. Despite the
common perception that banks in the

Northeast region are typically more
efficient due to operating in superior
markets with greater resources, advanced
technology, and affluent clientele (Luo,
2003), our study yields a different finding.
Delaware, located in the Northeast, demon-
strates the lowest mean efficiency
compared to other states, whereas Rhode
Island, despite being the smallest among
the 50 states of the USA, exhibits greater
bank cost efficiency.

Table 4: State-wise summary statistics of cost efficiency

No.Obs. Mean SD Min Median Max
Alabama 1073 0.8677 0.0557 0.6593 0.8794 0.9598
Alaska 61 0.9063 0.0183 0.8571 0.9083 0.9489
Arizona 105 0.8407 0.0821 0.6593 0.8575 0.9598
Arkansas 966 0.8731 0.0524 0.6593 0.8822 0.9598
California 1161 0.8964 0.0559 0.6593 0.9106 0.9598
Colorado 640 0.8630 0.0690 0.6593 0.8841 0.9598
Connecticut 277 0.8981 0.0431 0.7007 0.9064 0.9598
Delaware 129 0.8279 0.0792 0.6593 0.8601 0.9546
Florida 880 0.8674 0.0686 0.6593 0.8818 0.9598
Georgia 1519 0.8577 0.0656 0.6593 0.8737 0.9598
Hawaii 63 0.8669 0.0548 0.7453 0.8869 0.9317
Idaho 127 0.9061 0.0412 0.7074 0.9174 0.9598
Illinois 4016 0.8784 0.0594 0.6593 0.8936 0.9598
Indiana 846 0.8863 0.0401 0.6718 0.8933 0.9598
Iowa 2632 0.9105 0.0398 0.6593 0.9200 0.9598
Kansas 2206 0.8930 0.0515 0.6593 0.9039 0.9598
Kentucky 1390 0.8492 0.0527 0.6593 0.8557 0.9598
Louisiana 1183 0.8797 0.0512 0.6593 0.8917 0.9555
Maine 208 0.8795 0.0576 0.6593 0.8915 0.9537
Maryland 251 0.8856 0.0574 0.6593 0.8986 0.9559
Massachusetts 1073 0.8933 0.0351 0.7020 0.8998 0.9598
Michigan 835 0.8755 0.0490 0.6593 0.8858 0.9516
Minnesota 2669 0.8965 0.0584 0.6593 0.9139 0.9598
Mississippi 761 0.8898 0.0410 0.6593 0.8960 0.9598
Missouri 2255 0.8833 0.0527 0.6593 0.8934 0.9598
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Montana 425 0.8847 0.0548 0.6593 0.8948 0.9598
Nebraska 1405 0.9070 0.0459 0.6593 0.9189 0.9598
Nevada 65 0.8917 0.0540 0.7577 0.8962 0.9598
New Hampshire 143 0.9017 0.0217 0.8175 0.9047 0.9550
New Jersey 469 0.8781 0.0594 0.6593 0.8929 0.9598
New Mexico 321 0.8484 0.0641 0.6593 0.8636 0.9549
New York 980 0.8824 0.0657 0.6593 0.9021 0.9598
North Carolina 301 0.8599 0.0576 0.6593 0.8720 0.9598
North Dakota 650 0.9137 0.0422 0.6593 0.9263 0.9598
Ohio 1354 0.8602 0.0548 0.6593 0.8714 0.9598
Oklahoma 2000 0.8855 0.0570 0.6593 0.8989 0.9598
Oregon 142 0.9116 0.0306 0.7832 0.9137 0.9598
Pennsylvania 1221 0.8726 0.0508 0.6593 0.8852 0.9598
Rhode Island 78 0.9218 0.0309 0.7745 0.9248 0.9597
South Carolina 371 0.8683 0.0600 0.6593 0.8832 0.9483
South Dakota 495 0.8979 0.0730 0.6593 0.9196 0.9598
Tennessee 1343 0.8717 0.0521 0.6593 0.8799 0.9598
Texas 3957 0.8748 0.0598 0.6593 0.8901 0.9598
Utah 251 0.8491 0.0972 0.6593 0.8893 0.9598
Vermont 104 0.8961 0.0235 0.8337 0.8974 0.9480
Virginia 656 0.8673 0.0482 0.6593 0.8766 0.9568
Washington 377 0.8800 0.0529 0.6593 0.8923 0.9598
West Virginia 523 0.8443 0.0503 0.6593 0.8588 0.9301
Wisconsin 1878 0.8925 0.0459 0.6593 0.9023 0.9598
Wyoming 273 0.8769 0.0688 0.6593 0.8967 0.9583
Total 47108 0.8816 0.0570 0.6593 0.8946 0.9598

Source: Authors’ Calculation

This table reports the average operating cost efficiency levels of commercial banks located in different U.S.

states

4.2 Managerial efficiency and bank profit-
ability
This section presents the estimation

results for Equations (1) and (2), where the
dependent variable in the first and second

columns is the return on average equity,
and in the third and fourth columns, it is
the return on average assets.

Table 5: Impact of managerial efficiency on bank profitability

(1) 2 3 (4)

roae roae roaa roaa
cost_efficiency 0.3231 0.3240" 0.0318" 0.0320"
(0.0153) (0.0152) (0.0014) (0.0014)
capital 0.1862 0.1751" 0.0647 0.0651"
(0.0430) (0.0413) (0.0043) (0.0041)
size 0.0193" 0.0141"" 0.0021"" 0.0018"
(0.0027) (0.0019) (0.0003) (0.0002)
loan_growth 0.0227" 0.0228" -0.0013 0.0013™"
(0.0036) (0.0035) (0.0004) (0.0004)
npl ratio -1.1412" -1.0699" -0.1065  -0.1000
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1 (2) (3) 4)
roae roae roaa roaa
cost_efficiency 0.3231 0.3240" 0.0318"" 0.0320"
(0.0153) (0.0152) (0.0014) (0.0014)
capital 0.1862 0.1751" 0.0647" 0.0651
(0.0430) (0.0413) (0.0043) (0.0041)
size 0.0193" 0.01417 0.00217" 0.0018"
(0.0027) (0.0019) (0.0003) (0.0002)
loan_growth 0.0227" 0.0228™" -0.0013 0.0013™"
(0.0036) (0.0035) (0.0004) (0.0004)
npl ratio -1.1412"7 -1.0699 -0.1065  -0.1000
(0.0390) (0.0383) (0.0036) (0.0035)
liquidity 0.0318"" 0.0270" 0.0030"" 0.0029"
(0.0116) (0.0113) (0.0012) (0.0012)
deposit/assets -0.0094 -0.0160 0.0011 0.0009
(0.0213) (0.0212) (0.0020) (0.0020)
asset_diversity 0.0486 0.0344™" 0.0063"" 0.0050"
(0.0125) (0.0121) (0.0013) (0.0012)
inflation -0.0151 -0.0021
(0.0114) (0.0011)
gdpar 0.1379" 0.0124""
(0.0087) (0.0008)
unemployment -0.1498"" -0.0190
(0.0259) (0.0025)
constant -0.3569 -0.2938" -0.0434"  -0.0383"
(0.0306) (0.0281) (0.0029) (0.0026)
WaldTest_year(p-value) 0.0000 0.0000
Adj. R-Square 0.2511 0.2453 0.2876 0.2799
Number of obs. 47108 47108 47108 47108
Number of banks 4081 4081 4081 4081
Bank fixed effects Yes Yes Yes Yes
Time fixed effects Yes No Yes No

Source: Authors’ Calculation

The table reports the result from our main analysis or estimation of Equation (1) and Equation (2). 'Roae’
is the main dependent variable measured as the ratio of profit after tax to total equity. Cost efficiency, the
proxy of managerial efficiency (the main independent variable), is estimated using Stochastic Frontier
Analysis (SFA) following Aigner et al., (1977) model which assumes the inefficiency error term follows a
half-normal distribution. Standard errors are reported in parentheses and are clustered for bank groups. *

p<0.10, ** p<0.05, *** p<0.01

Table 5 presents the estimation results,
indicating that the inclusion of macroeco-
nomic variables results in slight changes to
the coefficients and significance levels of the
variables for both dependent variables.
However, the inclusion of macroeconomic
variables does not necessarily lead to a
better explanation of the dependent variable,

as evidenced by the slightly decreased
adjusted R2 values. Focusing on the primary
dependent variable, return on average
equity, we observe that managerial efficiency
positively influences profitability and is
significant at the 1% level. We observe
similar findings with the alternative measure
of profitability (return on average assets).
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This conclusion aligns with our expecta-
tions and related literature that associates
efficiency aspects with bank profitability,
e.g., operating expenses management
(Yilmaz et al., 2013), cost management
(Ramadan, Kilani, and Kaddumi, 2011),
and cost-to-income ratio (Almumani,
2013). However, our results contradict
Tregenna (2009) who finds efficiency is not
a strong determinant of profitability.

Regarding control variables, capital
demonstrates a positive and significant
influence on profitability when both macro-
economic variables and bank-specific
variables are considered. However, it
becomes insignificant when only bank-spe-
cific characteristics are taken into account.
Although we anticipated a negative
relationship between capital and profitabil-
ity, a positive coefficient may be attributed
to an inverse relationship with intermedia-
tion cost (Bourke, 1989). Additionally,
relying less on debt financing enables
banks to withstand external shocks and
maintain profitability (Kosmidou, 2008).

Bank size exhibits a significant positive
effect on bank profitability, whether
considering bank-specific variables alone
or not. Therefore, based on our findings,
larger U.S. banks can leverage diversifica-
tion and economies of scale to achieve
greater profitability. This result is in line
with Berger (1995), who identifies a
positive relationship between cost efficien-
cy and bank profitability for U.S. banks.
However, it contradicts Tregenna (2009),
who suggests that banks' high profits are
not necessarily 'earned' through efficient
performance and efficiency is not a strong
determinant of profitability.

In case of the loan growth results, the
relationship with profitability is positive
and significant, indicating that higher loan
growth creates more profit opportunities
for U.S. banks. This finding also aligns with
expectations and holds when macroeco-
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nomic variables are included in the equa-
tion. The relationship between the
non-performing loan (NPL) ratio and
profitability is significantly negative,
consistent with expectations. Therefore,
our study supports the ‘Bad Luck’ concept
for U.S. banks. Despite the expectation that
liquidity would have a negative impact on
profitability, our findings reveal a signifi-
cant positive association between the two.
The final bank-specific variable, asset
diversity, demonstrates a significant
positive impact on profitability. This result
is also consistent with expectations and
corroborates the findings of previous
literature (e.g., Hughes et al., 1999; Deng
et al,, 2007; Deng and Elyasiani, 2008).
Thus, diversifying U.S. banks' asset portfo-
lios reduces losses and increases profits.

About the macroeconomic variables, aside
from inflation, the other two variables—
GDP growth and unemployment rate—ex-
hibit a significant impact on profitability. As
anticipated, the relationship between GDP
growth and unemployment rate with profit-
ability is positive and negative, respectively.

When utilizing return on average assets
(roaa) as the dependent variable, capital,
bank size, NPL ratio, liquidity, asset diversi-
fication, GDP growth rate, and inflation
maintain the same relationship with profit-
ability at the same level of significance but
with different coefficient values. However,
inflation now emerges as significant,
presenting a negative association with
profitability.

4.3 Managerial efficiency and bank profit-
ability - exploring regional disparity

The regional disparities across economic,
social, and technological dimensions in the
United States have profound implications
for the efficiency of banks operating in
these states. Historical factors, policy
differences, and resource allocation
contribute to uneven development, creating
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diverse challenges and opportunities for
financial institutions. By examining how
these disparities influence economic activi-
ty, social structures, and technological
infrastructure, we can better understand
their role in shaping bank efficiency across
different regions.

Economic disparities significantly affect
bank efficiency. In top-tier states like
California and Massachusetts, robust
innovation ecosystems, high-value indus-
tries, and skilled workforces create favor-
able conditions for banks, providing access
to strong deposit bases, lower credit risks,
and opportunities for innovation (Bartik,
2020). Mid-tier states, such as Texas and
Colorado, are in a transitional phase, offer-
ing both opportunities and risks as their
economies diversify and attract knowl-
edge-based industries (Audretsch and
Feldman, 2004). Conversely, struggling
states like Mississippi and West Virginia
face weaker economic structures, limited
industrial diversity, and low economic
mobility, which increase credit risks and
constrain banking operations (Moretti,
2012).

Social disparities also play a critical role in
shaping bank efficiency. Top-tier states
such as Massachusetts and Minnesota
invest heavily in education, healthcare, and
social infrastructure, reducing poverty and
promoting financial stability (Cutler and
Lleras-Muney, 2010). These conditions
enhance banks’ operational efficiency by
reducing default risks and supporting
consumer financial inclusion. Mid-tier
states like Oregon and New Jersey have
made progress but still face challenges in
achieving equitable access to social
resources. Struggling states, including
Louisiana and Alabama, suffer from under-
funded education systems, poor healthcare
access, and high poverty rates, which limit
economic activity and reduce the pool of

creditworthy borrowers, hindering bank
efficiency (Case and Deaton, 2017).

Technological disparities further influence
bank performance across regions. In
innovation hubs such as California and
Massachusetts, advanced technological
infrastructure supports banks’ adoption of
digital services and operational efficien-
cies, fostering competitive advantages
(Audretsch and Feldman, 2004). Mid-tier
states like Virginia and Illinois are making
strides in improving digital connectivity
and attracting high-tech industries, though
they often lack the scale of top-tier states.
Struggling states, such as Montana and
Alaska, face significant challenges, includ-
ing inadequate broadband infrastructure
and limited STEM education, which hinder
banks’ ability to implement technological
innovations and compete in the digital
economy (Forman et al., 2012). Address-
ing these disparities is crucial for ensuring
equitable development and improving bank
efficiency nationwide.

Drawing on existing literature and informed
judgment, we classify the disparities
among U.S. states across three dimen-
sions: economic, social, and technological
development. Table A2 in Appendix A
provides a classification of the states into
three groups (top-tier, mid-tier, and strug-
gling) according to these disparities. We
construct three variables, named economy,
society, and technology, that rank each
state in these respective areas, with higher
values reflecting more favorable condi-
tions. To explore how the relationship
between managerial efficiency and profit-
ability differs across regional contexts, we
repeat the baseline analysis, incorporating
interactions between the regional econom-
ic, social, and technological characteristics
and efficiency scores. The results of this
analysis are displayed in Table 6.
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Table 6: Managerial efficiency and bank profitability - regional disparity

1M ©))] (3) (4)
roae roae roaa roaa
cost_efficiencyxeconomy 0.0783" 0.0752" 0.0073" 0.0069
(0.0229) (0.0296) (0.0020) (0.0026)
cost_efficiencyxsociety 0.0798" 0.0681" 0.0073" 0.0056
(0.0236) (0.0294) (0.0021) (0.0026)
cost_efficiencyxtechnology 0.0647" 0.0588" 0.0055" 0.0040
(0.0242) (0.0298) (0.0022) (0.0027)
Moderating variables Yes Yes Yes Yes
Control variables Yes Yes Yes Yes
Number of obs. 47108 47108 47108 47108
Number of banks 4081 4081 4081 4081
Bank fixed effects Yes Yes Yes Yes
Time fixed effects Yes No Yes No

Source: Authors’ Calculation

The table reports the estimation results of Equation (1) and Equation (2) where the cost_efficiency variable
is interacted with economy, society, and technology variables that capture regional disparity. 'Roae’ is the
main dependent variable measured as the ratio of profit after tax to total equity. Cost efficiency, the proxy
of managerial efficiency (the main independent variable), is estimated using Stochastic Frontier Analysis
(SFA) following Aigner et al., (1977) model which assumes the inefficiency error term follows a half-normal
distribution. Standard errors are reported in parentheses and are clustered for bank groups. * p<0.10, **

p<0.05, *** p<0.01

The results presented in Table 6 reveal how
regional disparities in economic, social,
and technological conditions influence the
relationship between managerial efficiency
and bank profitability. The positive and
significant interaction terms for cost_effi-
ciencyxeconomy across all models
suggest that banks operating in states with
better economic conditions experience a
stronger positive relationship between
managerial efficiency and profitability. This
aligns with the idea that economically
advanced states provide an environment
conducive to operational efficiency trans-
lating into higher profits, likely due to
greater industrial diversity, higher income
levels, and more stable employment
opportunities.

Similarly, the significant coefficients for
cost_efficiencyxsociety  indicate  that
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enhanced social conditions, such as better
healthcare access, education, and lower
poverty rates, amplify the effect of mana-
gerial efficiency on profitability. This
suggests that banks in socially advanced
states benefit from a more stable and
equitable environment, which supports
their operational and financial outcomes.
Except for column (4), the coefficients for
cost_efficiencyxtechnology are also
positive and significant, though slightly
smaller compared to economic and social
contexts. This implies that technological
advancements play a critical role in
enabling banks to leverage their efficiency
for profitability. However, the relatively
smaller coefficients suggest that while
technological factors are important, their
influence may be somewhat secondary to
economic and social conditions.
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Overall, the findings highlight that regional
disparities significantly shape the efficien-
cy-profitability relationship, with stronger
effects observed in regions with favorable
economic, social, and technological
environments. These results underscore
the need for banks to consider regional
dynamics when strategizing to improve
efficiency and profitability.

4.4 Robustness tests

We assess the robustness of our findings
by employing the inverse of the cost-to-in-
come ratio as a proxy for managerial
efficiency while estimating Equations 1 and
2. Additionally, we utilize a dynamic panel
data estimation technique, System GMM
(SGMM), on a dynamic profitability model.
The dynamic model is one which contains
the lag of the dependent variable as an

independent variable in the model to
account for persistency of the dependent
variable. We use the following dynamic
model:

roaeict = ay + ajroae; .
+ a, cost_ef ficiency; .
+ a3in,c,t + a4ch,t + fl (3)

The dependent variable considered is the
return on average equity, with the return on
average assets included as part of
additional analysis. The results are
presented in Table 7, demonstrating that
our findings remain robust when using the
alternative proxy for the independent
variable (see columns 1-4 of Table 7) and
when employing a different estimation
technique that also addresses endogeneity
issues (see column 5 of Table 7).

Table 7: Robustness test - inverse of cost-to-income ratio as the proxy of managerial
efficiency and SGMM estimation

(1) (2) (3) (4) (5)
roae roae roaa roaa roae
roae, 0.1586"
(0.0870)
cost_efficiency 0.2424"
(0.1140)
1/(costtoincome)  0.1571" 0.1572" 0.0162" 0.0161"
(0.0030) (0.0030) (0.0003) (0.0003)
capital 0.0506 0.0563 0.0504" 0.0527" -0.2571
(0.0371) (0.0360) (0.0036) (0.0035) (0.8614)
size -0.01177  -0.01417  -0.0011"  -0.0012"" 0.0749"
(0.0023) (0.0016) (0.0002) (0.0002) (0.0272)
loan_growth 0.0353"" 0.0363" 0.0027" 0.0028"" -0.1666
(0.0029) (0.0029) (0.0003) (0.0003) (0.0611)
npl ratio -1.03577  -098517  -0.0947"  -0.0904 " 0.2497
(0.0354) (0.0348) (0.0031) (0.0031) (1.3097)
liquidity 0.0105 0.0077 0.0007 0.0008 1.0260"
(0.0095) (0.0093) (0.0009) (0.0009) (0.4181)
deposit/assets -0.0150 -0.0117 0.0005 0.0012 0.5969
(0.0176) (0.0175) (0.0016) (0.0016) (0.7881)
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asset_diversity -0.0206" -0.0318™ -0.0010 -0.0019° 15757
(0.0103) (0.0101) (0.0010) (0.0010) (0.4483)
inflation -0.0315" -0.0037™" -0.0645
(0.0098) (0.0009) (0.1761)
gdpgr 0.0819™" 0.0067"" 0.2762"
(0.0073) (0.0007) (0.1352)
unemployment -0.3585"" -0.0407"" 0.4194
(0.0226) (0.0021) (0.5377)
constant -0.0778" -0.0236 -0.0156"" -0.0114™" -2.3758"
(0.0230) (0.0211) (0.0021) (0.0019) (0.8650)
Adj. R-Square 0.4218 0.4188 0.4769 0.4714
Number of obs. 47399 47399 47399 47399 33232
Number of banks 4108 4108 4108 4108 3925
Bank fixed effects Yes Yes Yes Yes Yes
Time fixed effects Yes No Yes No Yes
No. of instruments 40
AR (1) 0.000
AR (2) 0.210
Hansen p-value 0.752

Source: Authors’ Calculation

The table reports the results of our robustness analyses using cost-to-income ratio as the proxy of
managerial efficiency and SGMM estimation. 'Roae’ is the main dependent variable measured as the ratio
of profit after tax to total equity. '1/(cost to income)' is the main independent variable measured as the
inverse of the cost-to-income ratio, which acts as a proxy of managerial efficiency. Standard errors are
reported in parentheses and are clustered for bank groups. * p<0.10, ** p<0.05, *** p<0.01.

To test the robustness of our baseline
results using a different efficiency estima-
tion method, we apply a nonparametric
approach called Data Envelopment Analy-
sis (DEA), initially introduced by Charnes et
al. (1978) and further elaborated by Coelli
et al. (2005). DEA evaluates the relative
efficiency of decision-making units (DMUs)
by constructing a piecewise linear produc-

tion frontier based on observed input-out-
put combinations. Using this approach, we
estimate efficiency levels and rerun the
baseline analyses from Table 5 with the
reconstructed efficiency scores. The
results, presented in Table 8, confirm
similar findings, supporting the robustness
of our results.

Table 8: Robustness test - DEA approach to estimate efficiency

(1) (2) 3) (4)

roae roae roaa roaa
cost_efficiency 0.0324™ 0.0184™" 0.0032"" 0.00217"
(0.0044) (0.0040) (0.0004) (0.0004)
capital -0.07217 0.0920" 0.0532"" 0.0596
(0.0331) (0.0504) (0.0032) (0.0049)
size 0.02917" 0.0163" 0.0031™" 0.0020™"
(0.0020) (0.0021) (0.0002) (0.0002)
loan_growth 0.0177" 0.0332" 0.0001 0.00217"
(0.0033) (0.0045) (0.0003) (0.0005)
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npl ratio 17109 -1.4682" -0.1537 " -0.1350"
(0.0408) (0.0525) (0.0036) (0.0047)
liquidity 0.0734" 0.0629" 0.0064" 0.0061"
(0.0096) (0.0149) (0.0009) (0.0015)
deposit/assets -0.0440™ -0.0642" -0.0008 -0.0031
(0.0159) (0.0268) (0.0014) (0.0025)
asset_diversity 0.1261" 0.0727" 0.0128" 0.0087"
(0.0109) (0.0157) (0.0010) (0.0016)
inflation -0.0522" -0.0067"
(0.0143) (0.0014)
gdpar 0.1493" 0.0136"
(0.0099) (0.0009)
unemployment -0.0617 -0.0109™
(0.0322) (0.0030)
constant -0.0761" -0.0120 -0.0181" -0.0116™
(0.0215) (0.0312) (0.0019) (0.0029)
WaldTest_year(p-value) 0.0000 0.0000
Adj. R-Square 0.2960 0.2283 0.3047 0.2614
Number of obs. 47108 47108 47108 47108
Number of banks 4081 4081 4081 4081
Bank fixed effects Yes Yes Yes Yes
Time fixed effects Yes No Yes No

Source: Authors’ Calculation

The table reports the robustness test of our baseline analyses by using Data Envelopment Analysis (DEA)
as an alternative efficiency estimation technique. 'Roae' is the main dependent variable measured as the
ratio of profit after tax to total equity. Cost efficiency, the proxy of managerial efficiency (the main indepen-
dent variable), is estimated using DEA following Charnes et al. (1978) and Coelli et al. (2005). Standard
errors are reported in parentheses and are clustered for bank groups. * p<0.10, ** p<0.05, *** p<0.01.

The relationship between managerial
efficiency and bank profitability can be
influenced by external factors such as
crisis periods and a bank’s risk profile. To
explore these possibilities, we include
Covid-19 as a moderating variable to
represent the crisis period. Specifically, we
construct a dummy variable, Covid Crisis,

which is assigned a value of 1 for the year
2020 and O otherwise. Additionally, we
examine the impact of bank risk by incor-
porating the z-score as a measure. The
results, presented in Table 9, indicate that
none of the coefficients are statistically
significant.
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Table 9: Robustness test - crisis period and bank risk

Q) ©) (3) (4)
roae roae roaa roaa
cost_efficiencyxcovid crisis -0.0258 0.0019 -0.0003 0.0018
(0.0247) (0.0234) (0.0024) (0.0022)
cost_efficiencyxz-score -0.0065 -0.0455 -0.0037 -0.0001
(0.0287) (0.0397) (0.0026) (0.0037)
Moderating variables Yes Yes Yes Yes
Control variables Yes Yes Yes Yes
Number of obs. 47108 47108 47108 47108
Number of banks 4081 4081 4081 4081
Bank fixed effects Yes Yes Yes Yes
Time fixed effects Yes No Yes No

Source: Authors’ Calculation

The table reports the estimation results of Equation (1) and Equation (2) where the cost_efficiency variable
is interacted with covid crisis and z-score that capture the influence of crisis period and bank risk, respec-
tively. 'Roae' is the main dependent variable measured as the ratio of profit after tax to total equity. Cost
efficiency, the proxy of managerial efficiency (the main independent variable), is estimated using Stochas-
tic Frontier Analysis (SFA) following Aigner et al., (1977) model which assumes the inefficiency error term
follows a half-normal distribution. Standard errors are reported in parentheses and are clustered for bank

groups. * p<0.10, ** p<0.05, *** p<0.01

During economic crises, banks face height-
ened uncertainty, reduced liquidity, and
increased default risks, which can diminish
the effectiveness of even the most efficient
management practices. For example,
during the global financial crisis, manage-
rial efficiency often failed to translate into
profitability as external shocks
overwhelmed operational advantages
(Berger & Bouwman, 2013). Similarly, a
high-risk profile, characterized by elevated
levels of non-performing loans and expo-
sure to volatile markets, can exacerbate
vulnerabilities, reducing the profitability
benefits typically associated with manage-
rial efficiency (Altunbas et al.,, 2007).
Under such conditions, banks may priori-
tize risk containment over operational
efficiency, diverting resources to manage
crises or stabilize their financial positions.
Moreover, asymmetric information during
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crises can hinder banks’ ability to leverage
efficiency for profit maximization (Diamond
& Rajan, 2001). These dynamics suggest
that while managerial efficiency is critical,
its impact on profitability may weaken or
become negligible during periods of elevat-
ed risk and systemic shocks, highlighting
the need for adaptive strategies that go
beyond cost efficiency to include robust
risk management practices.

5.0 Conclusion

We explore how managerial efficiency
relates to bank profitability within the U.S.
banking sector. Using the Stochastic
Frontier Analysis method, we estimate the
operational cost efficiency levels of
commercial banks in the United States.
These efficiency levels serve as a proxy for
managerial efficiency, allowing us to inves-
tigate their impact on bank profitability. We
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uncover two key findings. Firstly, we identi-
fy significant disparities in managerial
efficiency among U.S. banks across differ-
ent geographical regions. Banks located in
more developed states tend to demon-
strate higher efficiency levels, while those
in less developed states show lower
efficiency. Secondly, we find a strong
positive relationship between managerial
efficiency and commercial bank profitabili-
ty. This suggests that better managerial
efficiency leads to improved financial
performance by effectively managing a
bank's operational activities.

Our study findings have important implica-
tions for policymaking, particularly
concerning geographical disparities in
operating cost efficiency within the bank-
ing sector. It is important for policymakers
to carefully design national banking
policies and regulations to ensure fairness
and prevent any unintended consequences
for banks operating in less developed
regions. Additionally, policymakers should
prioritize initiatives aimed at improving
bank efficiency and proactively identifying
problematic banks. To address regional
inefficiencies, policymakers should priori-
tize investments in economic development,
such as fostering industrial diversity and

improving infrastructure, alongside
enhancing social infrastructure through
education and healthcare initiatives.

Enhancing technological capabilities is
crucial for enabling banks in struggling
states to adopt innovative solutions,
streamline operations, and improve overall
efficiency in a competitive financial
environment. Financial literacy campaigns
can promote inclusion and expand the

customer base, while regulatory incentives
for technology adoption can improve
operational efficiency. Collaboration
between banks and local governments can
further drive region-specific solutions,
ensuring that banks in underperforming
states can thrive while contributing to
equitable economic growth.

Regarding limitations, our analysis focuses
solely on U.S. banks, limiting the generaliz-
ability of our findings to other banking
systems or countries. Also, our study
period spans from 2009 to 2021, and
future research can extend the analysis to
include more recent data to capture any
evolving trends or patterns in bank
efficiency and profitability. One limitation
of this study is its focus on cost efficiency
as a proxy for managerial performance.
While cost efficiency is an important
dimension, it does not fully encapsulate
other critical aspects of managerial effec-
tiveness, such as strategic decision-mak-
ing, leadership, or risk management capa-
bilities. These dimensions can also signifi-
cantly influence bank performance but
require alternative datasets or qualitative
methods for robust measurement. Future
research could explore these broader
dimensions to provide a more holistic
understanding of managerial performance
in the banking sector. We acknowledge the
omission of potentially impactful factors
such as technological advancements,
regulatory changes, and cultural influenc-
es, which can shape both managerial
efficiency and bank profitability. While
these variables were beyond the scope of
our current dataset, they represent critical
areas for further investigation.

Journal of Financial Markets and Governance | E'C'\f' |67



Managerial Efficiency and Bank Profitability

6.0 References

Aigner, D., Lovell, C. A. K., & Schmidt, P. (1977).
Formulation and estimation of stochastic
frontier production function models. Journal of
Econometrics, 6(1), 21-37. https://-
doi.org/10.1016/0304-4076(77)90052-5

Almumani, M. A. (2013). Impact of managerial
factors on commercial bank profitability: Empiri-
cal evidence from Jordan. International Journal
of Academic Research in Accounting, Finance
and Management Sciences, 3(3). https://-
doi.org/10.6007/1JARAFMS/V3-13/203

Altunbas, Y., Evans, L., & Molyneux, P. (2001).
Bank ownership and efficiency. Journal of
Money, Credit and Banking, 33(4), 926-954.
https://doi.org/10.2307/3695066

Altunbas, Y., Gambacorta, L., & Marques-Ibanez,
D. (2007). Securitisation and the bank lending
channel. European Economic Review, 51(4),
801-819. https://doi.org/10.1016/j.euroecor-
ev.2006.11.004

Assaf, A. G., Matousek, R., & Tsionas, E. G.
(2019). Banking stability and efficiency in the
aftermath of financial crises: Evidence from the
global financial crisis and COVID-19. Journal of
Financial Stability, 44, 100874. https://-
doi.org/10.1016/].jfs.2019.100874

Athanasoglou, P. P,, Brissimis, S. N., & Delis, M. D.
(2008). Bank-specific, industry-specific and
macroeconomic determinants of bank profitabil-
ity. Journal of International Financial Markets,
Institutions and Money, 18(2), 121-136.
https://doi.org/10.1016/j.intfin.2007.09.001

Audretsch, D. B., & Feldman, M. P. (2004).
Knowledge spillovers and the geography of
innovation. In Handbook of Regional and Urban
Economics, 4, 2713-2739. https://-
doi.org/10.1016/S1574-0080(04)80018-X

Badunenko, 0., Kumbhakar, S. C., & Lozano-Vi-
vas, A. (2021). Achieving a sustainable cost-effi-
cient business model in banking: The case of
European commercial banks. European Journal
of Operational Research, 293(2), 773-785.
https://doi.org/10.1016/j.ejor.2020.12.013

Barth, J. R., Caprio, G., & Levine, R. (2010). The
guardians of finance: Making regulators work for
us. MIT Press.

Bartik, T. J. (2020). Using place-based jobs
policies to help distressed communities. Journal
of Economic Perspectives, 34(3), 99-127.
https://doi.org/10.1257/jep.34.3.99

Ben Naceur, S., & Goaied, M. (2008). The
determinants of commercial bank interest
margin and profitability: Evidence from Tunisia.

68 | BEMm | Journal of Financial Markets and Governance |

Frontiers in Finance and Economics, 5(1),
106-130.
Berger, A. N. (1995). The profit-structure

relationship in banking: Test of market-power
and efficiency-structure hypotheses. Journal of
Money, Credit, and Banking, 27, 404-431.

Berger, A. N. (1995). The relationship between
capital and earnings in banking. Journal of
Money, Credit and Banking, 27(2), 432-456.
https://doi.org/10.2307/2078004

Berger, A. N., & Bouwman, C. H. S. (2013). How
does capital affect bank performance during
financial crises? Journal of Financial Economics,
109(1), 146-176. https://doi.org/10.1016/j.-
jfineco.2013.02.008

Berger, A. N., & DeYoung, R. (1997). Problem
loans and cost efficiency in commercial banks.
Journal of Banking & Finance, 21(6), 849-870.
https://doi.org/10.1016/S0378-4266(97)
00003-4

Berger, A. N., & Humphrey, D. B. (1997). Efficien-
cy of financial institutions: International survey
and directions for future research. European
Journal of Operational Research, 98(2),
175-212. https://doi.org/10.1016/S0377-
2217(96)00342-6

Berger, A. N., Hanweck, G. A., & Humphrey, D. B.
(1987). Competitive viability in banking: Scale,
scope, and product mix economies. Journal of
Monetary Economics, 20(3), 501-520. https://-
doi.org/10.1016/0304-3932(87)90012-9

Berger, A. N., Hanweck, G. A., & Humphrey, D. B.
(1993). Competitive viability in banking: Scale,
scope, and product mix economies. Journal of
Monetary Economics, 20(3), 501-520. https://-
doi.org/10.1016/0304-3932(87)90041-6

Berger, A. N., Imbierowicz, B., & Rauch, C.
(2010). The roles of corporate governance in
bank failures during the recent financial crisis.

Journal of Financial Intermediation, 19(3),
389-411. https://doi.org/10.1016/}.jfi.2010.
04.002

Bikker, J. A., & Hu, H. (2002). Cyclical patterns in
profits, provisioning and lending of banks and
procyclicality of the new Basel capital require-
ments. PSL Quarterly Review, 55(221), 33-44.

Bonin, J. P, Hasan, 1., & Wachtel, P. (2005). Bank
performance, efficiency, and ownership in
transition countries. Journal of Banking &
Finance, 29(1), 31-53. https://-
doi.org/10.1016/j.jbankfin.2004.06.015




Md. Asif Nawaz | Md. Jahir Uddin Palas | Tasneema Khan

Bourke, P. (1989). Concentration and other
determinants of bank profitability in Europe,
North America, and Australia. Journal of Banking
& Finance, 13(1), 65-79. https://doi.org/
10.1016/0378-4266(89)90020-7

Boyd, J. H., & Runkle, D. E. (1993). Size and
performance of banking firms: Testing the
predictions of theory. Journal of Monetary
Economics, 31(1), 47-67. https://doi.org/
10.1016/0304-3932(93)90004-U

Case, A., & Deaton, A. (2017). Mortality and
morbidity in the 21st century. Brookings Papers
on Economic Activity, 2017(Spring), 397-476.
https://doi.org/10.2139/ssrn.3358026

Charnes, A., Cooper, W. W., & Rhodes, E. (1978).
Measuring the efficiency of decision-making
units.  European Journal of Operational
Research, 2(6), 429-444. https://doi.org/
10.1016/0377-2217(78)90138-8

Coelli, T. J., Rao, D. S. P, O'Donnell, C. J, &
Battese, G. E. (2005). An introduction to
efficiency and productivity analysis (2nd ed.).
Springer.

Cutler, D. M., & Lleras-Muney, A. (2010). Under-
standing differences in health behaviors by
education. Journal of Health Economics, 29(1),
1-28. https://doi.org/10.1016/j.jhealeco.2009.
10.003

Demirglic-Kunt, A., & Huizinga, H. (1999).
Determinants of commercial bank interest
margins and profitability: Some international
evidence. The World Bank Economic Review,
13(2), 379-408. https://doi.org/10.1093/w-
ber/13.2.379

Demirglic-Kunt, A., & Maksimovic, V. (1998).
Law, finance, and firm growth. The Journal of
Finance, 53(6), 2107-2137. https://doi.org/
10.1111/0022-1082.00085

Deng, S. E., & Elyasiani, E. (2008). Geographic
diversification, bank holding company value, and
risk. Journal of Money, Credit and Banking, 40,
1217-1238. https://doi.org/10.1111/j.1538-
4616.2008.00168.x

Deng, S. E., Elyasiani, E., & Mao, C. X. (2007).
Diversification and the cost of debt of bank
holding companies. Journal of Banking &
Finance, 31, 2453-2473. https://doi.org/
10.1016/j.jbankfin.2006.02.003

Diamond, D. W., & Rajan, R. G. (2001). Liquidity
risk, liquidity creation, and financial fragility: A
theory of banking. Journal of Political Economy,
109(2), 287-327. https://doi.org/10.1086/
319552

Elyasiani, E., & Mehdian, S. M. (1990). Efficiency
in the commercial banking industry: A produc-
tion frontier approach. Applied Economics,
22(4), 539-551. https://-
doi.org/10.1080/000368490000001 11

Fan, Y., & Shaffer, S. (2004). Efficiency versus
risk in large domestic US banks. Managerial
Finance, 30(9), 1-19. https://-
doi.org/10.1108/03074350410769108

Forman, C., Goldfarb, A., & Greenstein, S.
(2012). The Internet and local wages: A puzzle.
American Economic Review, 102(1), 556-575.
https://doi.org/10.1257/aer.102.1.556

Glaeser, E. L., Ponzetto, G. A. M., & Tobio, K.
(2012). Cities, skills, and regional change.
Regional Studies, 46(1), 1-12. https://-
doi.org/10.1080/00343404.2011.583308

Goddard, J., Molyneux, P., & Wilson, J. 0. (2004).
The profitability of European banks: A cross-sec-
tional and dynamic panel analysis. The
Manchester School, 72(3), 363-381. https://-
doi.org/10.1111/j.1467-9957.2004.00337.x

Goldberg, L. G., Hanweck, G. A., Keenan, M., &
Young, A. (1992). Economies of scale and scope
in the banking industry. Journal of Monetary
Economics, 30(3), 437-456. https://-
doi.org/10.1016/0304-3932(92)90004-B

Golin, J., & Delhaise, P. (2013). The bank credit
analysis handbook: A guide for analysts,
bankers, and investors. John Wiley & Sons.

Gracia Fuster, E., Herrero Olaizola, J. B., & Lila, M.
(2009). Perceived neighborhood social disorder
and attitudes toward domestic violence against
women among Latin-American immigrants.
European Journal of Psychology Applied to Legal
Context, 1(2), 29-41.

Greene, W. H. (2005). Fixed and random effects
in stochastic frontier models. Journal of Produc-
tivity  Analysis, 23(1), 7-32. https://-
doi.org/10.1007/s11123-004-8545-1

Hamid, S., & Verma, S. (1994). Geographic
expansion and its impact on bank efficiency.
Journal of Financial Services Research, 8(4),
229-247. https://doi.org/10.1007/BF01064-
029

Hassan, M. K., & Bashir, A. H. M. (2003).
Determinants of Islamic banking profitability. In
10th ERF annual conference (Vol. 7, pp. 2-31).
Morocco.

Hughes, J. P, Lang, W., Mester, L. J., & Moon, C.
G. (1999). The dollars and sense of bank consol-
idation. Journal of Banking & Finance, 23,
291-324. https://doi.org/10.1016/S0378-
4266(98)00096-0

| Journal of Financial Markets and Governance | E'@'Y' |69



Managerial Efficiency and Bank Profitability

Kosmidou, K. (2008). The determinants of
banks' profits in Greece during the period of EU
financial integration. Managerial Finance, 34(3),
146-159. https://doi.org/10.1108/03074-
350810856406

Kosmidou, K., Pasiouras, F., & Tsaklanganos, A.
(2007). Domestic and multinational determi-
nants of foreign bank profits: The case of Greek
banks operating abroad. Journal of Multinational
Financial Management, 17(1), 1-15. https://-
doi.org/10.1016/j.mulfin.2006.02.002

Kumbhakar, S. C., & Lovell, C. A. K. (2000).
Stochastic frontier analysis. Cambridge Univer-
sity Press.

Kwan, S. H. (2003). Operating performance of
banks among Asian economies: An international
and time series comparison. Journal of Banking
& Finance, 27(3), 471-489. https://-
doi.org/10.1016/S0378-4266(02)00384-9

Levine, R. (1997). Financial development and
economic growth: Views and agenda. Journal of
Economic Literature, 35(2), 688-726.

Levine, R. (1998). The legal environment, banks,
and long-run economic growth. Journal of
Money, Credit, and Banking, 30(3), 596-613.
https://doi.org/10.2307/2601259

Luo, X. (2003). Evaluating the profitability and
marketability efficiency of large banks. Journal
of Business Research, 56(8), 627-635. https://-
doi.org/10.1016/S0148-2963(01)00293-4

Mamatzakis, E. C., & Remoundos, P. C. (2003).
Determinants of Greek commercial banks
profitability, 1989-2000. Spoudai, 53(1), 84-94.

Miller, S. M., & Noulas, A. G. (1997). Portfolio mix
and large-bank profitability in the USA. Applied
Economics, 29(4), 505-512. https://-
doi.org/10.1080/000368497326994

Molyneux, P, & Thornton, J. (1992). Determi-
nants of European bank profitability: A note.
Journal of Banking & Finance, 16(6),
1173-1178.  https://doi.org/10.1016/0378-
4266(92)90004-B

Moretti, E. (2012). The new geography of jobs.
Houghton Mifflin Harcourt.

Naceur, S. B., & Omran, M. (2011). The effects of
bank regulations, competition, and financial
reforms on banks' performance. Emerging
Markets Review, 12(1), 1-20. https://-
doi.org/10.1016/j.ememar.2011.02.003

70 | BEMm | Journal of Financial Markets and Governance

Olson, D., & Zoubi, T. A. (2011). Efficiency and
bank profitability in MENA countries. Emerging
Markets Review, 12(2), 94-110. https://-
doi.org/10.1016/j.ememar.2011.02.003

Pasiouras, F., & Kosmidou, K. (2007). Factors
influencing the profitability of domestic and
foreign commercial banks in the European
Union. Research in International Business and
Finance, 21(2), 222-237. https://doi.org/
10.1016/j.ribaf.2007.01.002

Rajan, R. G., & Zingales, L. (2003). The great
reversals: The politics of financial development
in the twentieth century. Journal of Financial
Economics, 69(1), 5-50. https://doi.org/
10.1016/S0304-405X(03)00125-9

Ramadan, I. Z., Kilani, Q. A., & Kaddumi, T. A.
(2011). Determinants of bank profitability:
Evidence from Jordan. International Journal of
Academic Research, 3(4).

Samolyk, K. (1994). Geographic diversification
in banking: A trade-off between risk and returns.
Economic Perspectives, 18(2), 18-29.

Sealey, C. W., & Lindley, J. T. (1977). Inputs,
outputs, and a theory of production and cost at
depository financial institutions. Journal of
Finance, 32(4), 1251-1266. https://-
doi.org/10.1111/j.1540-6261.1977.tb03324.x

Short, B. K. (1979). The relation between
commercial bank profit rates and banking
concentration in Canada, Western Europe, and
Japan. Journal of Banking & Finance, 3(3),
209-219. https://doi.org/10.1016/0378-4266
(79)90001-3

Tregenna, F. (2009). The fat years: The structure
and profitability of the US banking sector in the
pre-crisis period. Cambridge Journal of Econom-
ics, 33(4), 609-632. https://doi.org/10.1093/
cje/bep025

Tsionas, E. G., Tasiopoulos, A., & Assaf, A. G.
(2018). Dynamic efficiency in the U.S. banking
industry: A Bayesian approach. Journal of
Banking & Finance, 92, 105-114. https://-
doi.org/10.1016/j.jbankfin.2018.05.010

Yilmaz, A. A. (2013). Profitability of banking
system: Evidence from emerging markets. WEI
International Academic Conference Proceed-
ings, January 14-16, 2013, Antalya, Turkey.




Md. Asif Nawaz | Md. Jahir Uddin Palas | Tasneema Khan

7.0 Appendices
Table A1: VIF table

Variable VIF
asset_diversity 4.54
liquidity 4.4
roaa 2.19
1/(cost_to_income) 1.99
capital 1.73
deposit/asset 1.62
npl ratio 1.3

size 1.13
loan_growth 1.12
cost_efficiency 1.1

Mean VIF 2.1

Source: Authors’ Calculation

Table A2: Classification of U.S. states based on disparities

Category

Top-Tier States

Mid-Tier States

Struggling States

Economic
development

States are
classified based
on GDP, industrial
diversity, income
levels, and
employment
opportunities.

California,
Connecticut,
Massachusetts, New
York, Washington,
Minnesota, Vermont,
New Hampshire,
Rhode Island,
Hawaii

Arizona, Colorado,
Florida, Georgia, Illinois,
Maryland, Michigan,
North Carolina, Oregon,
Pennsylvania, Texas,
Utah, Virginia, Delaware,
New Jersey, Tennessee,
Indiana, Missouri,
Wisconsin, Ohio, North
Dakota

Alabama, Alaska,
Arkansas, Idaho,
Kentucky, Louisiana,
Mississippi, Montana,
Nevada, New Mexico,
Oklahoma, South
Carolina, South Dakota,
West Virginia, Wyoming,
Maine, Michigan,
Pennsylvania, Iowa,
Nebraska

Social
development

Social indicators
such as healthcare
access,
educational
attainment, and
poverty rates
inform the
rankings.

Connecticut,
Massachusetts,
Minnesota, New
Hampshire,
Vermont, New York,
California, Colorado,
Washington, New
Jersey

Florida, Illinois,
Michigan, North
Carolina, Oregon,
Pennsylvania, Texas,
Utah, Virginia,
Wisconsin, Arizona,
Georgia, Ohio,
Maryland, Rhode Island,
Missouri, Kansas,
Tennessee, Michigan,
Alabama, Wyoming

Alaska, Arkansas, Idaho,
Kentucky, Louisiana,
Mississippi, Montana,
Nevada, North Dakota,
Oklahoma, South Dakota,
West Virginia, Maine,
Hawaii, South Carolina,
New Mexico, Iowa,
Nebraska, North Carolina

Technological
development

Rankings are
based on
innovation hubs,
broadband access,
STEM
employment, and
research funding.

California, Maryland,
Massachusetts, New
York, Washington,
Minnesota,
Colorado, Virginia,
Michigan, Arizona

Texas, Florida, Georgia,
Illinois, Oregon,
Pennsylvania, Virginia,
Utah, Wisconsin,
Pennsylvania, Nevada,
Ohio, Indiana, Missouri,
Illinois, Michigan, Utah,
North Carolina, North
Dakota, Arizona

Alabama, Alaska,
Arkansas, Hawaii, Idaho,
Mississippi, Montana,
Nevada, North Dakota,
South Dakota, West
Virginia, Wyoming, Iowa,
Nebraska, Maine, South
Carolina, Louisiana, New
Mexico
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