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Introduction

Recently, the interaction between non-interest income and the financial performance of commercial banks around
the world has attracted the attention of many researchers and scholars following the 2007-2009 global economic
crisis, as banks, as an antidote to the adverse effects of intense competition from incumbents in traditional banking
activities have entered into off-balance sheet and non-core banking activities that generate non-interest income
(Antao & Karnik, 2022). It is worth mentioning that commercial banks in both developed and developing
economies appear to be more focused on non-interest income, given that interest income is highly risk in a fragile
economy (Mehzabin et al., 2023).

A literature review shows that many previous studies on non-interest income and financial performance have been
conducted in the United States. However, the threshold and nonlinear effects of non-interest income on the
performance of US commercial banks have not been examined. Therefore, considering this gap, this study attempts
to examine the threshold and nonlinear effects of non-interest income segregation on the performance of
commercial banks in the United States using the nonlinear STR approach. In this regard, the theoretical foundations
of the subject will be examined first, and then some related studies will be reviewed. The introduced model will
be estimated and analyzed in the following section, and the conclusion will be presented.

Methodology

This study examines the threshold and nonlinear effect of non-interest income separation on the financial
performance of commercial banks using quarterly data over the period 2001:1-2024:3. For this purpose, the smooth
threshold regression (STR) model has been used. The model under study is specified following the study of
Dzingirai & Dzingirai (2024), in which ROE is the return on equity (dependent variable) and represents the
financial performance index. ETA: Bank capital level (threshold variable), FCI: Non-interest fee and commission
income, FXI: Non-interest foreign exchange income, DR: Debt ratio, LOGTA: Bank size is measured as the natural
logarithm of total assets, NPL: Indicates the ratio of non -performing loans.

For this purpose, financial performance data was extracted from the Statista website, as well as fee and commission
income data, foreign exchange income, debt ratio, bank size from the Federal Reserve Bank of St. Louis, and
economic performance data from the World Bank.

Results and Discussion

In time-series analysis, before considering the model's estimation, it is necessary to test the stationary variables of
the research. HEGY test results show that LOGTA variables are integrated at order zero 1(0) and LROE, ETA,
FXI, FCI, LOGTA, DR, and NPL variables are not stationary at the level. therefore, to prevent spurious regression,
the unit root test for the residuals of the STR model is examined (Table (1) Appendix). The unit root test performed
shows that the residuals are stationary at the 99% probability level, and the variables are co-integrated in the long
run. The unit root test performed shows that the residuals are stationary at the 99% probability level, and the
variables are co-integrated in the long run (Table 2). According to the results obtained in Table (3), the null
hypothesis of linearity (in which all Fisher probabilities are less than 5%) is rejected and shows the existence of a
nonlinear relationship between financial performance, non-interest income (foreign exchange income, and fee and
commission income), bank size, debt ratio, bank capital level, and non-performing loan ratio. The results of the
nonlinear test also show that the null hypothesis of the sufficiency of considering one transition function and two
regimes is not rejected and is accepted in all cases
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Therefore, the results indicate the existence of a two-regime model with a threshold variable that follows a logistic
smooth transition regression (LSTR) (Table 4). According to Table (5), the bank capital variable (ETA) has the
lowest value of the squared error, so it is selected as the threshold variable with the LSTR1 model, i.e., the two-
regime logistic model. The results of Table (6) show that Bank size (LOGTA) has a negative and significant effect
in the first regime (linear part and low level of bank capital (ETA)) and a positive and significant effect in the
second regime (nonlinear part and high level of ETA) on the financial performance of US commercial banks. Debt
ratio (DR) has a positive and significant effect on the financial performance of US commercial banks in both
regimes (low and high levels of ETA). Fee and commission income (FCI) has a positive and significant effect in
the first regime (linear part and low level of ETA) and a negative and significant effect in the second regime
(nonlinear part and high level of ETA) on the financial performance of US commercial banks. Also, foreign
exchange non-interest income (FXI) has a negative and significant effect in the first regime (linear part and low
level of ETA) and a positive and significant effect in the second regime (nonlinear part and high level of ETA) on
the financial performance of US commercial banks. The ratio of total equity to total assets (ETA) has a positive
and insignificant effect in the first regime (linear part and low level of ETA) and a positive and significant effect
in the second regime (nonlinear part and high level of ETA) on the financial performance of US commercial banks.
Finally, the results show that the ratio of non-performing loans (NPL) has a negative and significant effect in the
first regime (linear part and low level of ETA) and a positive and significant effect in the second regime (nonlinear
part and high level of ETA) on the financial performance of US commercial banks.

This study investigated the threshold and nonlinear effect of non-interest income separation on the financial
performance of United States commercial banks using quarterly data from 2001:1-2024:3. The smooth transition
regression (STR) model has been used for this purpose. The results show a nonlinear relationship between the
studied variables, and the threshold value of the threshold variable (i.e., bank capital) was estimated to be 10.312,
and the slope parameter was estimated to be 59.472. Also, considering only one transition function with a threshold
location is sufficient for the nonlinear estimation of the model. In addition, the results show that fee and
commission income has a positive effect in the first regime (linear part and low level of bank capital) and a negative
effect in the second regime (nonlinear part and high level of bank capital) on the financial performance of
commercial banks. The effect of foreign exchange non-interest income, non-performing loan ratio, and bank size
on the financial performance of commercial banks is negative in the first regime and positive in the second regime.
Bank capital and debt ratio also positively affect commercial banks' financial performance in both regimes.
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