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BANKING & FINANCE | RESEARCH ARTICLE

How commercial banks adjust capital ratios: 
Empirical evidence from the USA?
Faisal Abbas1*, Shoaib Ali2, Imran Yousaf2 and Sohail Rizwan3

Abstract:  This study examines the speed of adjustment of the leverage and 
regulatory capital ratios between 2002 and 2018 for large commercial banks of the 
USA. The study applies a two-step system GMM technique to obtain the speed of 
adjustment. The results prove that higher-quality capital requires greater time to 
restore equilibrium after an economic shock. The results also show that large 
commercial banks adjust their regulatory ratios faster than leverage ratios. 
Furthermore, the speed of adjustment is heterogeneous for cross-sections. The 
speed of adjustment for well-capitalized banks is higher than adequately and 
undercapitalized commercial banks. The speed of adjustment for highly liquid is 
higher than low liquid banks. This study also finds the banks quickly adjust their 
capital before the crisis period. The heterogeneous results have implications for 
regulators, policymakers, and bank managers for better decision making.
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1. Introduction
Following the financial crisis of 2007–2009, regulators announced extensive reforms to the finan-
cial institution’s guidelines, in particular by remodeling the currently prevalent base of the capital 
required. The regulators tighten the redesigning frameworks for the required capital for financial 
intuitions (Bakkar et al., 2019). Over the last decade, researchers have examined many facets of 
bank capital (Abbas, Iqbal et al., 2019; Dermine, 2015; De Jonghe & Öztekin, 2015), particularly for 
the assessment of required capital on the performance (Berger & Bouwman, 2013; Bitar et al., 
2018; Chortareas et al., 2012) and risk-taking banks (Allahrakha et al., 2018; Ding & Sickles, 2018, 
2019; Färe et al., 2004).

This study targets to bridge the particular gaps in the existing literature. Firstly, this study 
addresses the following questions: Are there differences in the average speed of adjustment for 
leverage ratios, regulatory ratios, and capital buffer ratio? Does the speed of adjustment of 
leverage ratios, regulatory ratios, and capital buffer ratios of large commercial banks is similar? 
Does the pace of adjustment for leverage ratios, regulatory ratios, and capital buffer ratios is 
similar in pre, pro and post-crisis periods? Do the speed of adjustment is similar for well, ade-
quately, undercapitalized, high liquid, and low liquid banks in the USA?

The motivation stems from the most recent development of Basel III regarding the requirement 
of a higher amount in capital for the stability of the financial system to face unexpected economic 
shocks. In this analysis, the focus is on leverage ratio, tier-I leverage ratio, regulatory ratio, tier-I 
regulatory ratio, common equity regulatory ratio, capital buffer ratio, tier-I buffer ratio, and 
common equity buffer ratio by following the prior studies (Abbas & Masood, 2020b; Bakkar et al., 
2019; Jokipii & Milne, 2011; De Jonghe & Öztekin, 2015). The adjustment process is similar to the 
previous studies (Abbas & Masood, 2020a, 2020b; Bakkar et al., 2019; De Jonghe & Öztekin, 2015). 
Theoretically, this study is significant for investors interested in dividend income. The priority of 
banks is regulatory requirements for required capital for which banks retain profits to boost their 
capital ratio. Due to this reason, banks cut dividend payments.

The study uses a standard approach for partial adjustment to estimate the average speed of 
adjustment (Abbas & Masood, 2020b; Berger et al., 2008). This adjustment model undertakes that 
every institution has a desired and required leverage ratio, regulatory ratio, and capital buffer ratio. 
For example, banks must have to hold a risk-based capital ratio of at least 8% of risk-weighted assets 
at any time. Similarly, banks have to maintain a 2.5% ratio of capital buffer to avoid possible 
bankruptcy. However, there is very difficult to maintain desired ratios in a round number, and these 
ratios remain different in friction because of the holding cost of capital. Therefore, randomly bank’s 
actual capital ratios and target capital ratios always remain different (Abbas & Masood, 2020b; 
Bakkar et al., 2019). The actual and regulatory ratio is considered as the weighted average of 
a lagged number of respective capital ratios. In this situation, one can think and expect the faster 
adjustment of the bank’s regulatory ratios than capital buffer ratio and leverage ratios; other things 
remain constant. There may be a set of factors to use for the frictions of these capital ratios (Abbas & 
Masood, 2020a; De Jonghe & Öztekin, 2015). Here the banks can use their balance sheet to adjust 
their capital ratios as per their desires. There may be changes in risk-weighted assets to adjust the 
capital ratios for the time being. As we use the annual data for this analysis, to avoid regulatory 
violations, the various variables may be manipulated to produce the desired results. The study used 
annual financial data of large commercial banks as reported to FDIC. Due to this reason, our analysis 
provides an average speed of adjustment on an annual basis. We use the tendency of fluctuation in 
risk-weighted assets, liquidity level, absolute equity number, and retained earnings to examine the 
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difference in the speed of adjustment in leverage ratio, regulatory ratio, and capital buffer ratio 
(Abbas & Masood, 2020a; Bakkar et al., 2019; De Jonghe & Öztekin, 2015).

This study enriches the existing literature in several aspects. The study is unique due to the data 
set, advancement in regulations, technological transformations, and financial integrations. This 
study contributes to the existing literature of banking for the adjustment of leverage ratio, tier-I 
leverage ratio, regulatory ratio, tier-I regulatory ratio, common equity regulatory ratio, capital 
buffer ratio, tier-I buffer ratio, and common equity buffer ratio. The significant contributions 
include comparing the speed of adjustment for well, adequately, undercapitalized, high liquid, 
and low liquid large commercial banks. The next contribution of this work is to highlight the 
differences in the adjustment of the leverage ratio, tier-I leverage ratio, regulatory ratio, tier-I 
regulatory ratio, common equity regulatory ratio, capital buffer ratio, tier-I buffer ratio and 
common equity buffer ratio for pre, pro, and post-crisis period.

The rest of the paper is structured as follows. The second part reviews the literature on the 
adjustment of capital. The third section provides the partial adjustment model, data collection 
sources, sample selection and definitions, and measurement of variables used in the analysis. The 
fourth part of this paper describes the discussion of empirical findings. The fifth section of this 
research contains conclusions, limitations, and future recommendations.

2. Review of literature for adjustment of capital
This part provides the literature about the adjustment of capital. In recent literature, Abbas and 
Masood (2020a) explore the speed of adjustment for large commercial banks in the USA. The 
study concludes that commercial banks adjust their regulatory capital ratios faster than leverage 
ratios. Abbas and Masood (2020b) prove that the speed of adjustment is similar in pre, pro, and 
post-crisis periods. The study also confirms that the pace of adjustment is heterogeneous for well, 
adequately, undercapitalized, high, and low liquid large commercial banks. De Jonghe and Öztekin 
(2015), they collected comprehensive data for banks using the Bankscope for bank-specific 
proxies over the period ranging from 1994 to 2010. They took data for commercial banks, 
cooperative banks, and savings banks. They argue that banks primarily use equity to adjust 
their capital instead of asset liquidation. They conclude that banks normally use earnings to 
extend their assets. They conclude that the speed of adjustment is not similar across countries. 
They find that banks make quick adjustments in their capital ratios, where the regulations are 
stringent. The banks adjust their capital more rapidly in a crisis period. Bakkar et al. (2019) 
conduct a study on the listed banks from OECD economies over the period ranging from 2001 
to 2012. They find that how the speed of adjustment and capital ratios is different. They conclude 
that banks adjust their capital ratio faster than the regulatory capital ratio. They classify the 
sample according to size and conclude that larger banks manage their capital ratio slower, 
whereas they provide that riskier banks adjust their regulatory capital ratio faster than their 
leverage ratio.

Öztekin and Flannery (2012) investigate how legal and political features influence the speed of 
adjustment. They document that financial traditions and legal laws significantly influence capital 
adjustment in the short-run; other things remain unchanged. They argue that larger organiza-
tions have lower transaction costs to adjust leverage. The findings of their study are consistent 
with the trade-off theory of capital. Memmel and Raupach (2010) analyze the speed of adjust-
ment of the large German banks. They use regression analysis to estimate the speed of adjust-
ment of large German banks separately. They concluded the large differences across financial 
entities. They argue that the liability side for the adjustment of capital is more appropriate, 
whereas the tendency of capital adjustment is greater from the assets side. They also argued 
that the banks adjust their capital ratio faster than other origination. Lepetit et al. (2015) conduct 
a study to test the adjustment of bank capital by using the data from 17 European countries over 
the period ranging from 2002 to 2010. The results show that most European banks in the absence 
of excess control rights boost their capital ratio by equity without reducing lending. They also 
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conclude that in the presence of excess control rights, banks decrease their capital by repurchas-
ing equity. Leary and Roberts (2005), they empirically investigate whether originations adjust 
their capital structure under the availability of extra cost. They conclude that organizations 
actively rebalance their capital ratio in the presence of adjustment costs to achieve an optimal 
level in the short-run.

Huang and Ritter (2009) find that firms use external financing to adjust their capital ratio when 
the cost of the new issue remains low. They found a moderate pace with a half-life of 3.7 years for 
the capital ratios to achieve their targeted equilibrium ratios. Flannery and Rangan (2006) provide 
that on average, firms remain one-third of the deviation between target capital ratio and actual 
capital ratio in a year. They favor that firms have their target capital ratio and try to achieve that 
possibly at a lower cost. While studying the swiss firms’ sample, Drobetz and Wanzenried (2006) 
find that firm-specific factors and macroeconomic factors are influential in adjusting a firm’s debt 
and capital ratios. They conclude that during a handsome profit margin and good economic 
conditions, firms adjust their capital quickly. Cohen and Scatigna (2016) find that the availability 
of a higher amount of capital makes banks phase out the crises and earn greater profits by lending 
more other things to remain unchanged.

3. Data and partial adjustment model

3.1. Data
To obtain results into how the USA’s large commercial banks manage their different capital 
ratios, bank-specific data collected from the balance sheets and income statement reported to 
FDIC quarterly. The information for economic indicators collected from the World Bank, and 
economic freedom data are obtained from the heritage foundation established in 1996. The 
annual dataset consists of data from 2002 to 2018. The sample of the study is balanced to 
a comparable panel data containing insured commercial banks of the US as described in the 
reports of FDIC and further, the assets based on a consolidated form. There were many banks in 
nearly 1806 in the mentioned list dated 31 December 2018, which listed by FDIC. However, the 
criteria of inclusion of the study sample units for appropriate and reliable data analysis based on 
the following criteria: There must be the active status of listed banks on the reported date. There 
must not be any missing observations for any specific study variables of at least 2 years in the 
long-run period. The total assets of banks must be higher than 300 USD million, as dated 
31 December 2018. After filtration of properly used criteria, there were 899 banks selected for 
the study sample size. For a more in-depth understanding and enrich insights, the sample is 
categorized into well, adequately, under, significantly undercapitalized banks on the bases 
provided by regulators. If the banks’ total risk-based capital ratio is 10% or higher is well 
capitalized, if the ratio is 8% is graded as adequately capitalized, if the ratio is less than 8% or 
equal to 6% is considered undercapitalized if the ratio is less than 6%, the category is considered 
to be significantly undercapitalized. The list of variables and their definitions are provided as 
under:

3.2. Partial adjustment model
In the present situation of stringent regulations, banks usually maintain their desire capital ratio. 
The financial institutions are bound to follow the regulator’s recommendations. In case of viola-
tion, banks have to bear the cost as imposed by regulators. The banks may operate by keeping the 
higher ratio of capital as suggested by a regulator or lower. The situation where the cost of 
adjustment of capital is higher than the cost to bear by operating at a lower capital ratio than 
required. Such a process is based on the trade-off between the cost of adjustment of capital and 
costs to bear at a lower capital ratio (Bakkar et al., 2019; De Jonghe & Öztekin, 2015). It has 
developed in practice in the previous studies to model capital ratio using a partial adjustment 
process (Abbas & Masood, 2020b; Bakkar et al., 2019; Flannery & Hankins, 2013). In a capital 
adjustment model, a bank’s current capital (leverage ratios, regulatory ratios, and capital buffer 
ratios) isXit, it is a weighted average of required capital ratio (leverage ratios, regulatory ratios, and 

Abbas et al., Cogent Business & Management (2020), 7: 1859848                                                                                                                                    
https://doi.org/10.1080/23311975.2020.1859848

Page 4 of 18



capital buffer ratios), X*it, and the last period’s capital ratio, Xit-1, as well as a random shock, ε it. 
The equation of the partial model is as under:

Xit = γ X*it + (1- γ) Xit-1+ ε it (1)

Here “it” represents cross-section (i), which is a bank in this case and period (t), which is the year in this 
study. In general, each period, every bank closes a proportion γ of the difference between require and 
actual capital level. The lower the value of Gamma (γ), the more critical the capital ratio is, and the bank 
required a longer time to achieve its required capital ratio after a shock occurred in an economy or an 
industry. Therefore, the sign of γ used as a gauge of capital adjustment, which is also called the speed of 
adjustment for a bank and its complement (1- γ) as the part of the capital that is inertial.

Bank’s target capital (leverage ratios, regulatory ratios, and capital buffer ratios), X*it, is 
unknown, and it is not a constant value, and it has varied concerning time and working. This 
target capital ratio is based on a linear trend of the lagged ratio of capital, characteristics of bank, 
and time fixed factors. The equation would be like this:

X*it= βZit-1 +Ѵt + i (2)

To incorporate the bank characteristics, we follow the model of (Abbas & Masood, 2020b; Bakkar et al., 
2019) they recently used the data of banks and found out the speed of adjustment of bank capital ratio 
and an earlier study of (Gropp & Heider, 2010; De Jonghe & Öztekin, 2015) show the adjustment of capital 
by using the data of non-financial firms. We included different factors like bank size, profitability, liquidity, 
loan growth, economic growth, and inflation rate. Most of the factors are used in different studies (Abbas & 
Masood, 2020b; Bakkar et al., 2019; Gropp & Heider, 2010). We use a similar set of indicators for the capital 
ratio, risk-based capital ratio, and capital buffer ratios in the entail model. Then, revised the model and only 

Name of Variable Measurement of Variables
Leverage ratio Total Equity to Total Assets (Lee & Hsieh, 2013; Abbas 

& Ali, 2020)

Tier-I leverage Tier-I equity to total assets (Abbas, Butt et al., 2019)

Regulatory ratio Tier I Plus Tier II to Risk-Weighted Assets (Guidara 
et al., 2013)

Capital Buffer Ratio Actual Capital Ratio less than 8% (Guidara et al., 
2013; Jokipii & Milne, 2011)

Tier-I regulatory ratio Tier-I equity to Risk-weighted Assets (Bitar et al., 
2018)

Common equity regulatory ratio Common equity to Risk-weighted assets (Bitar et al., 
2018)

Tier-buffer ratio Actual Tier-I ratio less than 6% (Abbas, Butt et al., 
2019; Bitar et al., 2018)

Common equity buffer ratio Actual Common equity ratio less than 4.5% (Abbas, 
Butt et al., 2019)

Profitability Net Income to Total Assets (Yousaf et al., 2019))

Liquidity Liquid assets to total assets (Yousaf et al., 2018; Ali 
et al., 2020)

Loan growth Loans to Total Assets (Abbas, Iqbal et al., 2019)

Bank size Natural Log of Total Assets (Ali et al., 2019; Lee & 
Hsieh, 2013)

Economic growth Real gross domestic product (Abbas & Masood, 
2020b)

Inflation Rate Annual change in Consumer Price Index (Lee & Hsieh, 
2013)
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included the influential factors of each capital ratio to explore the difference in speed of adjustment to 
reduce the proxy definition and measurement bias.

In this partial model of adjustment for capital ratios, we incorporated two factors of unobserved 
heterogeneity called time (Ѵt) and panel fixed effect i. The panel-fixed effects unobserved heterogeneity 
includes the efficiency of management, risk behavior, economic conditions, financial and business freedom 
and governance of banks as well as of the country in which the financial intuition is in operation, which is 
the USA in this case. The inclusion of fixed effects in the capital adjustment model is supported by (Abbas & 
Masood, 2020a; Bakkar et al., 2019; Gropp & Heider, 2010). Putting the equation of required capital, 
equation (2), in equation (1) and the specification would become like:

X*it= γ (βZit-1 +Ѵt + I) + (1- γ) Xit-1+ ε it (3)

In the existence of a lagged value of the dependent variable, the use of ordinary least squares and fixed 
effects would provide biased estimators. Due to the biasedness of OLS and fixed effects model, we would 
estimate the coefficient of equation (3) by applying a generalized method of moments (GMM) as suggested 
by (Abbas & Masood, 2020a, 2020b; Bakkar et al., 2019; Blundell & Bond, 1998). This model is to apply 
separately for capital ratio, risk-based capital ratio, and capital buffer ratio.

4. Results and discussion

4.1. Descriptive statistics
Table 1 contains the descriptive statistics, which provide information for the minimum, maximum, average, 
standard deviations, and no observation of the proxies used in the analysis. The main focused and variable 
of interest is the ratios of capital. The leverage ratio’s maximum value is 17.3%, with an average of 11.2%, 
and the minimum leverage ratio is 6.5%. The maximum value of the regulatory ratio is 27.2%, with an 
average of 13.1%, and the standard deviation is 2.7%. The average value of the capital buffer ratio is 8.9%, 
the maximum value is 15.1%, and the standard deviation is 3.1%.

Table 1. Descriptive statistics
Variable Obs Mean Std.Dev. Min Max
Leverage ratio 17010 .112 .018 .065 .173

Regulatory ratio 17010 .131 .027 .024 .275

Tier-I leverage 17010 .094 .015 .050 .151

Tier-I regulatory 
ratio

17010 .128 .020 .080 .207

Common equity 
regulatory ratio

17010 .126 .021 .047 .201

Capital buffer 
ratio

17010 .089 .031 −.026 .151

Tier-I buffer 
ratio

17010 .067 .020 −.008 .146

Common equity 
buffer ratio

17010 .082 .025 −.017 .165

Profitability 17010 .009 .005 −.051 .027

Liquidity 17010 .048 .027 −.054 .156

Loans growth 17010 .714 .148 .044 1.185

Bank size 17010 13.58 .95 12.259 15.538

Economic 
growth

17010 .020 .014 −.025 .038

Inflation rate 17010 1.934 .649 .759 3.218

(Source authors calculation by using Stata) 
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4.2. Correlation matrix
Table 2 shows the Correlations matrix, which provides the relationship and connectivity sign 
among variables. The results show that the values are in the required range. The lower correlation 
among variables provides no problem of high multicollinearity among explanatory variables, which 
is needed. The sign of variables shows the economic significance and importance.

4.3. Full sample results
Table 3 reports the results for the speed of adjustment of large commercial banks traditional/leverage 
ratios and regulatory/risk-based capital ratios. The findings provide proof that the average speed for the 
adjustment of leverage ratio, tier-I leverage ratio, regulatory ratio, tier-I regulatory ratio and regulatory 
common equity ratio are 18.5%, 15.4%, 22.6%, 17.2%, and 19.9%, respectively. This speed of adjustment 
expresses the gap between actual and desire capital ratios. The findings indicate that commercial banks 
require 3.4 years to 4 years for the adjustment of leverage ratios and 2.7 to 3.7 years for regulatory capital 
ratios. This time is similar to the results of (Abbas & Masood, 2020a, 2020b). According to these results, 
banks require a higher time to adjust their tier-I capital ratios than leverage and regulatory ratio. In line 
with the argument, large commercial banks require 4 years and 1 month to adjust tier-I leverage ratio that 
is higher than the adjustment time of leverage ratio which is 3.4 years. Similarly, the time requires to adjust 
tier-I regulatory ratio, and regulatory common equity ratio is higher than the time requires to adjust the 
regulatory ratio. The findings are in line with the results of (Abbas & Masood, 2020a, 2020b; Bakkar et al., 
2019; De Jonghe & Öztekin, 2015). The time required for achieving the equilibrium computed by the half- 
life as a log of (0.5) scaled by a log of (1-speed of adjustment) similar to (Berger et al., 2008) and (Gropp & 
Heider, 2010).

The findings are consistent with theory and prior studies. Because the time requires for tier-I leverage, 
common equity regulatory ratio and tier-I regulatory ratio is higher than total leverage ratio and regulatory 
ratio. It is easy for commercial banks to adjust their total leverage or regulatory ratio than equity issues. 
The leverage ratio and regulatory ratio can be adjusted by using the right and left side of the bank balance 
sheet. However, the issue of equity has cost in terms of decline in market price and issuing cost; the results 
are in line with the findings of (Abbas & Masood, 2020a; Huang & Ritter, 2009). The list of control variables 
that include profitability, liquidity loans growth, bank size, economic growth, and inflation are in line with 
the previous literature (Abbas & Masood, 2020b; Bakkar et al., 2019; De Jonghe & Öztekin, 2015), in short 
run, other things remain same.

4.4. Pre, pro, and post-crisis period results
Table 4 contains the findings for the pre, pro, and post-crisis period. Table 4 Panel-A consists of the 
findings for the post-crisis era. The findings conclude that large commercial banks approximately 
take 1.37 years to restore their target leverage ratio with an average pace of 39.5%. The findings 
confirm that commercial banks adjust their regulatory ratios faster than leverage ratios. The 
findings are in line with studies of (Abbas & Masood, 2020b; Huang & Ritter, 2009). In absolute 
terms, the speed of adjustment for the regulatory ratio is 42%, tier-I regulatory ratio is 35.2%, and 
common equity regulatory ratio is 44.5%. The findings are in line with (Abbas & Masood, 2020b; 
Bakkar et al., 2019; Berger et al., 2008). Table 4 Panel-B reports the results for during the crisis 
period, the speed of adjustment and time to achieve equilibrium capital ratios are significantly 
different than before and post-crisis periods. The speed of adjustment is higher for leverage ratios 
than regulatory ratios. It is indicated that banks remain in difficulty in boosting up their core 
capital during-crisis period in a short period. The findings show that an average pace of leverage 
ratio is 35.5% that is higher than speed of regulatory ratio of 13.4% in the crisis period. The 
findings provide evidence that commercial banks require a higher time to restore their target 
regulatory ratio in the crisis period than the post-crisis period. The rate of change is in line with 
prior studies (Bakkar et al., 2019; Fama & French, 2002; Flannery & Rangan, 2006). Table 4 Panel-C 
contains the finding for the before-crisis period. In the before-crisis period, it was easy for 
commercial banks to adjust their leverage and regulatory ratios. This may refer to the relaxed 
monitoring policies of regulators. The results confirm that in the before-crisis period, the rate of 
leverage is 56.6%, and the regulatory ratio rate is 55.9%. Both ratios are higher than post-crisis 
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and during crisis speed of adjustment. From 2002 to 2006, banks adjusted their capital by using 
their risk-weighted assets, liquidity, and credit risk. This difference of adjustment indicates that 
bank managers were not using their profits to boost their capital ratio. They were adjusting their 
balance sheet assets side structure to boost the capital ratio in the short-run, which became one 
the major cause of the financial crisis of 2007 and 2009. The bank management knows that 
banks deal with liquidity and which can easily be used to increase or decrease their balance 
sheet assets to achieve their target ratio of capital (Lepetit et al., 2015). The results show that 
there was a lower time required to achieve a total risk-based capital ratio and capital buffer ratio 
than the post-crisis period. The results for the crisis, before-crisis and post-crisis period have 
economic significance.

4.5. Findings of sub-categories based on capitalization
Table 5 Panel-A contains the results of well-capitalized banks’ capital ratios. The speed of adjustment for 
leverage are 27.7%, regulatory ratio 31.6%, tier-I regulatory ratio 21.1%, tier-I leverage ratio 19.3% and 
common equity regulatory ratio 35.3%. Table 5 Panel-B contains the results of adequately capitalized 
banks capital ratios. The speed of adjustment for leverage are 10.8%, regulatory ratio 19.8%, tier-I 
regulatory ratio 10.2%, tier-I leverage ratio 15.5% and common equity regulatory ratio 19.1%. Table 5 

Table 3. Findings for the full sample of commercial banks. Dependent variable ratios: Leverage 
ratio, tier-I leverage ratio, regulatory ratio, tier-I regulatory ratio, common equity regulatory 
ratio

(1) (2) (3) (4) (5)

VARIABLES Leverage 
ratio

Tier-I 
leverage

Regulatory 
ratio

Tier-I 
Regulatory 

ratio

Common 
equity 

regulatory 
ratio

Lagged 
Dependent

0.815*** 0.846*** 0.774*** 0.828*** 0.801***

(0.025) (0.029) (0.037) (0.028) (0.027)

Profitability −0.239*** −0.357*** −0.357*** −0.292*** −0.145***

(0.048) (0.056) (0.078) (0.050) (0.052)

Liquidity −0.014*** −0.017*** 0.050*** 0.039*** 0.045***

(0.004) (0.004) (0.006) (0.004) (0.004)

Loans growth −0.008*** −0.012*** −0.031*** −0.021*** −0.022***

(0.001) (0.001) (0.002) (0.002) (0.002)

Bank size 0.001*** −0.000*** −0.001*** −0.001*** −0.001***

(0.000) (0.000) (0.000) (0.000) (0.000)

Economic 
growth

0.013* 0.042*** −0.005 0.001 −0.026***

(0.008) (0.008) (0.014) (0.010) (0.010)

Inflation rate 0.000** −0.001*** −0.001*** −0.000** −0.000

(0.000) (0.000) (0.000) (0.000) (0.000)

Constant 0.019*** 0.035*** 0.070*** 0.047*** 0.050***

(0.003) (0.004) (0.009) (0.006) (0.006)

Observations 16,065 16,065 16,065 16,065 16,065

Number of id 945 945 945 945 945

No. of 
Instrument

9 9 9 9 9

AR (2) 0.261 0.226 0.572 0.417 0.458

Hansen value 0.429 0.087 0.146 0.082 0.524

Robust Standard errors in parentheses*** p <0.01, ** p <0.05, * p <0.1 
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Panel-C contains the results of under-capitalized banks’ capital ratios. The speed of adjustment for leverage 
are 18.5%, regulatory ratio 23.8%, tier-I regulatory ratio 22.%, tier-I leverage ratio 17.9% and common 
equity regulatory ratio 23.6%. The speed of adjustment is consistent with the following studies (Abbas & 
Masood, 2020b; Bakkar et al., 2019; Berger et al., 2008). Well-capitalized banks adjust their regulatory ratio, 
tier-I regulatory ratio, and common equity regulatory ratios faster than the leverage and tier-I leverage 
ratios. The findings show that well-capitalized banks use profitability to adjust the leverage ratio and 
liquidity to manage their regulatory ratios, the findings are consistent with (Abbas & Masood, 2020b; De 
Jonghe & Öztekin, 2015). The results of adequately capitalized banks show that the speed of adjustment 
for the regulatory ratio is higher than the leverage ratio findings are similar to Flannery and Rangan (2006). 
Whereas the rate of the regulatory ratio is consistent with (Fama & French, 2002; Huang & Ritter, 2009).

The results show that undercapitalized banks increase their capital significantly in the last decade, and 
managers remain busy to secure the desired capital level (De Jonghe & Öztekin, 2015). The results show 
that the adjustment of the regulatory ratio is faster than the leverage ratio. These results indicate that 
undercapitalized banks are more fixable to adjust their regulatory capital before than leverage ratio. These 
results show their economic worth in the sense that undercapitalized banks primarily adjust their required 
ratio of capital to avoid the regulatory cost. The undercapitalized banks remain tight to adjust their capital 
ratios due to their operations. The findings explore that well-capitalized banks adjust their regulatory ratios 
faster than the leverage ratio. The findings of adequately and undercapitalized banks are consistent with 
adjusting their regulatory ratios faster than leverage ratios. The speed of adjustment of well-capitalized 
banks is higher than adequately capitalized banks. The pace to adjust capital ratios is higher for 

Table 4. Findings for Before-crisis, During-crisis, and Post-crisis periods of commercial banks. 
Dependent variable ratios: Leverage ratio, tier-I leverage ratio, regulatory ratio, tier-I regu-
latory ratio, common equity regulatory ratio

(1) (2) (3) (4) (5)

VARIABLES Leverage 
ratio

Tier-I 
leverage

Regulatory 
ratio

Tier-I 
Regulatory 

ratio

Common 
equity 

regulatory 
ratio

Panel-A: Post-crisis results

Lagged 
Dependent

0.605*** 0.746*** 0.580*** 0.648*** 0.555***

(0.033) (0.029) (0.041) (0.037) (0.047)

Panel-B: During-crisis results

Lagged 
Dependent

0.641*** 0.666*** 0.866*** 0.784*** 0.793***

(0.078) (0.309) (0.309) (0.037) (0.357)

Panel-C: Before-crisis results

Lagged 
Dependent

0.434*** 0.546*** 0.441*** 0.548*** 0.731***

(0.108) (0.029) (0.105) (0.037) (0.064)

Constant 0.019*** 0.035*** 0.070*** 0.047*** 0.050***

(0.003) (0.004) (0.009) (0.006) (0.006)

Observations 16,065 16,065 16,065 16,065 16,065

Number of id 945 945 945 945 945

No. of 
Instrument

9 9 9 9 9

AR (2) 0.155 0.108 0.168 0.917 0.487

Hansen value 0.095 0.059 0.156 0.387 0.295

Standard errors in parentheses*** p <0.01, ** p <0.05, * p <0.1 
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undercapitalized banks than adequately capitalized banks. The findings remain in line with the results of 
(Abbas & Masood, 2020a, 2020b; Bakkar et al., 2019).

4.6. Findings of sub-categories based on liquidity
Table 6 Panel-A contains the results for high liquid commercial banks. The results show that the speed of 
adjustment of the leverage ratio is 19.9%, which is lower than the regulatory ratio of 25.1% that means 
liquid banks require 2.3 years to restore their target regulatory ratio. The findings are in line with (Abbas & 

Table 5. Findings of Sub-categories based on the capitalization large of commercial banks. 
Dependent variable ratios: Leverage ratio, tier-I leverage ratio, regulatory ratio, tier-I regu-
latory ratio, common equity regulatory ratio

(1) (2) (3) (4) (5)

VARI 
ABLES

Leverage 
ratio

Tier-I leverage Regulatory 
ratio

Tier-I 
Regulatory 

ratio

Common 
equity 

regulatory 
ratio

Panel-A: Well Capitalized Banks

Lagged 
Dependent

0.723*** 0.807*** 0.684*** 0.789*** 0.647***

(0.068) (0.079) (0.105) (0.077) (0.113)

Panel-B: Adequately Capitalized Banks

Lagged 
Dependent

0.892*** 0.845*** 0.802*** 0.898*** 0.809***

(0.115) (0.105) (0.089) (0.080) (0.071)

Panel-C: Under Capitalized Banks

Lagged 
Dependent

0.815*** 0.821*** 0.762*** 0.780*** 0.764***

(0.040) (0.047) (0.044) (0.040) (0.040)

Profitability −0.059 −0.156 0.068 −0.030 0.315*

(0.128) (0.107) (0.238) (0.093) (0.178)

Liquidity −0.011 −0.015** 0.009 0.012 0.011

(0.010) (0.007) (0.020) (0.008) (0.011)

Loan growth −0.005** −0.008*** −0.023*** −0.012*** −0.013***

(0.002) (0.002) (0.004) (0.002) (0.003)

Bank size 0.001 0.000 0.000 −0.000 −0.000

(0.000) (0.000) (0.001) (0.000) (0.000)

Economic 
growth

0.019 0.049** −0.059 −0.030 −0.037

(0.021) (0.020) (0.037) (0.020) (0.023)

Inflation rate 0.000 −0.001 0.000 −0.000 −0.001*

(0.000) (0.000) (0.001) (0.000) (0.001)

Constant 0.029*** 0.028*** 0.063*** 0.041*** 0.063***

(0.009) (0.009) (0.022) (0.014) (0.020)

Observations 2,482 2,482 2,482 2,482 2,482

Number of id 146 146 146 146 146

No. of Inst. 9 9 9 9 9

AR (2) 0.717 0.572 0.726 0.936 0.999

Hansen 
value

0.789 0.332 0.579 0.984 0.440

Standard errors in parentheses*** p <0.01, ** p <0.05, * p <0.1 
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Masood, 2020b; Bakkar et al., 2019). Table 5 Panel-B reports the outcomes of low liquid banks. The pace of 
adjustment for low liquid banks are leverage ratio 17.5%, tier-I leverage ratio 14.8%, regulatory ratio 
20.5%, tier-I regulatory ratio 15.2%, and common equity regulatory ratio 17%. The findings confirm that 
low liquid banks adjust their regulatory ratios faster than leverage ratios, consistent with (Abbas & Masood, 
2020b). In comparison, the high liquid banks adjust their capital ratios fast than low liquid banks after an 
economic shock (Abbas & Masood, 2020a; Fama & French, 2002). The high liquid banks are more 
concerned about adjusting their regulatory ratios. The high liquid banks required 3.12 years for leverage, 
3.7 years for regulatory ratio similar to (Leary & Roberts, 2005) (Lepetit et al., 2015). The high liquid banks 
adjust their capital ratios by adjusting their assets side, particularly long-term loans; other factors remain 
constant, findings are in line with (Huang & Ritter, 2009; Memmel & Raupach, 2010). The findings indicate 
that low liquid banks needed a higher time to adjust their capital ratio than high liquid banks. Low liquid 

Table 6. Findings of sub-categories based on the liquidity of large commercial banks. 
Dependent variable ratios: Leverage ratio, tier-I leverage ratio, regulatory ratio, tier-I regu-
latory ratio, common equity regulatory ratio

(1) (2) (3) (4) (5)

VARIABLES Leverage 
ratio

Tier-I 
leverage

Regulatory 
ratio

Tier-I 
Regulatory 

ratio

Common 
equity 

regulatory 
ratio

Panel-A: High Liquid Banks

Lagged 
Dependent

0.801*** 0.831*** 0.749*** 0.793*** 0.769***

(0.036) (0.043) (0.044) (0.034) (0.039)

Panel-B: Low Liquid Banks

Lagged 
Dependent

0.825*** 0.852*** 0.795*** 0.848*** 0.830***

(0.035) (0.039) (0.059) (0.041) (0.036)

Profitability −0.201*** −0.409*** −0.412*** −0.289*** −0.050

(0.066) (0.085) (0.112) (0.071) (0.077)

Liquidity −0.017*** −0.024*** 0.025*** 0.023*** 0.033***

(0.005) (0.005) (0.008) (0.006) (0.006)

Loans growth −0.009*** −0.015*** −0.039*** −0.027*** −0.027***

(0.001) (0.001) (0.003) (0.002) (0.002)

Bank size 0.000 −0.001*** −0.002*** −0.001*** −0.001***

(0.000) (0.000) (0.000) (0.000) (0.000)

Economic 
growth

0.003 0.043*** 0.002 0.007 −0.037**

(0.010) (0.010) (0.018) (0.013) (0.014)

Inflation rate 0.000** −0.001*** −0.001*** −0.001*** −0.001**

(0.000) (0.000) (0.000) (0.000) (0.000)

Constant 0.028*** 0.042*** 0.094*** 0.065*** 0.069***

(0.006) (0.007) (0.013) (0.009) (0.010)

Observations 7,973 7,973 7,973 7,973 7,973

Number of id 469 469 469 469 469

No. of Inst. 9 9 9 9 9

AR (2) 0.604 0.572 0.974 0.916 0.969

Hansen value 0.290 0.106 0.712 0.328 0.058

Standard errors in parentheses*** p <0.01, ** p <0.05, * p <0.1 
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banks use profitability to adjust their leverage ratio, whereas adjusts credit risk and liquidity to adjust 
regulatory ratios. The results show that assets diversification is also an important factor in the adjustment 
of capital ratios of low liquid banks; other factors remain unchanged.

5. Robustness checks
We use several robustness checks to validate our empirical findings. In first, we use alternative econometric 
techniques to test the speed of adjustment. In second, we opt for the alternative capital ratios to research 
the conclusions. We use panel OLS and find consistent results in most cases except for adequately and low 
liquid banks’ results for tier-I leverage and tier-I regulatory ratios. However, to save the space, the results 
for panel OLS are not reported but available if needed. Secondly, we use the capital buffer proxy to confirm 
that baseline findings for the large commercial banks. The study uses capital buffer ratio, tier-I buffer ratio 
and common equity buffer ratio. We expect the higher time for these ratios after an economic shock. 
Because after an economic shock, in first preference banks try to adjust their regulatory ratio and then 
move to hold a capital buffer of any kind. The findings are provided in Tables 7 and 8, which indicate that 
the findings are in line with the expectations.

Table 7. Findings of large commercial banks for capital buffer ratios.—dependent variables 
capital buffer ratio, tier-I buffer ratio, common equity buffer ratio

(1) (2) (3) (1) (2) (3)

VARIABLES Capital 
buffer

Tier-I 
buffer

Common 
equity 
buffer

Capital 
buffer

Tier-I 
buffer

Common 
equity 
buffer

Full Sample Results Well Capitalized Banks Results

Lagged 
Dependent

0.791*** 0.802*** 0.797*** 0.659*** 0.701*** 0.773***

(0.028) (0.028) (0.026) (0.099) (0.106) (0.081)

Profitability −0.314*** −0.303*** −0.178*** 0.004 0.013 0.380*

(0.064) (0.057) (0.068) (0.167) (0.138) (0.214)

Liquidity 0.042*** 0.037*** 0.053*** 0.003 0.002 0.025*

(0.005) (0.004) (0.005) (0.015) (0.012) (0.014)

Loan growth −0.024*** −0.021*** −0.026*** −0.014*** −0.010*** −0.016***

(0.002) (0.001) (0.002) (0.003) (0.002) (0.003)

Bank size −0.001*** −0.001*** −0.001*** 0.000 0.000 −0.000

(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)

Economic 
growth

−0.007 0.004 −0.028** −0.061** −0.051** −0.031

(0.011) (0.010) (0.011) (0.027) (0.024) (0.030)

Inflation rate −0.001*** −0.000*** −0.000 0.000 0.000 −0.002**

(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)

Constant 0.042*** 0.038*** 0.047*** 0.032*** 0.028** 0.039***

(0.004) (0.004) (0.005) (0.012) (0.012) (0.013)

Observations 16,065 16,065 16,065 2,482 2,482 2,482

Number of id 945 945 945 146 146 146

No. of Ins. 9 9 9 9 9 9

AR (2) 0.448 0.359 0.646 0.868 0.479 0.334

Hansen value 0.245 0.060 0.236 0.407 0.352 0.570

Standard errors in parentheses*** p <0.01, ** p <0.05, * p <0.1 
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6. Conclusion
This study aims to explore the speed of adjustment of leverage and regulatory ratios of large commercial 
banks over a prolonged period from 2002 to 2019. The study uses a two-step system GMM approach to 
trace a pace of adjustment for different capital ratios. The findings explore that large commercial banks 
adjust their regulatory capital ratios faster than their leverage ratios. This study concludes that the average 
speed of adjustment for the leverage ratio is 18.5%, the tier-I leverage ratio is 15.4%, the regulatory ratio is 
22.6%, the tier-I regulatory ratio is 17.2%, and the common equity regulatory ratio is 19.9%. The speed of 
adjustment explores that adjustment of the leverage ratio, tier-I leverage ratio, regulatory ratio, tier-I 

Table 8. Findings of large commercial banks for capital buffer ratios. Dependent variables 
capital buffer ratio, tier-I buffer ratio, common equity buffer ratio

(1) (2) (3) (1) (2) (3)

VARIABLES Capital 
buffer

Tier-I 
buffer

Common 
equity 
buffer

Capital 
buffer

Tier-I 
buffer

Common 
equity 
buffer

Panel 
-A: 
Adequately 
Capitalized banks

Under 
Capita 
lized banks

Lagged 
Dependent

0.838*** 0.860*** 0.798*** 0.757*** 0.754*** 0.764***

(0.078) (0.076) (0.068) (0.036) (0.037) (0.038)

Panel 
-B: 
High 
Liquid Banks

Low 
Liquid Banks

Lagged 
Dependent

0.770*** 0.774*** 0.779*** 0.806*** 0.822*** 0.817***

(0.033) (0.034) (0.037) (0.045) (0.043) (0.035)

Profitability 0.026 0.073 −0.014 −0.322*** −0.336*** −0.154

(0.178) (0.153) (0.184) (0.112) (0.102) (0.126)

Liquidity 0.028** 0.023* 0.037** 0.050*** 0.046*** 0.063***

(0.014) (0.012) (0.014) (0.010) (0.009) (0.010)

Loan growth −0.022*** −0.018*** −0.027*** −0.035*** −0.031*** −0.034***

(0.004) (0.004) (0.004) (0.003) (0.002) (0.003)

Bank size −0.001*** −0.001*** −0.001** −0.001** −0.001** −0.001**

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Economic 
growth

0.016 0.005 −0.014 0.017 0.028 −0.018

(0.032) (0.031) (0.037) (0.022) (0.021) (0.023)

Inflation rate −0.002*** −0.002*** −0.001** −0.001*** −0.001*** −0.000

(0.001) (0.001) (0.001) (0.000) (0.000) (0.000)

Constant 0.045*** 0.038*** 0.053*** 0.052*** 0.051*** 0.053***

(0.010) (0.010) (0.012) (0.006) (0.006) (0.007)

Observations 1,819 1,819 1,819 4,265 4,265 4,265

Number of id 107 107 107 251 251 251

No. of inst. 9 9 9 9 9 9

AR (2) 0.254 0.154 0.839 0.850 0.969 0.848

Hansen value 0.507 0.302 0.487 0.934 0.477 0.295

Robust Standard errors in parentheses*** p <0.01, ** p <0.05, * p <0.1 
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regulatory ratio, and common equity regulatory ratio is partial and represents the gap between actual and 
target ratio is approximately close to 3 and 4 years to remove the effect of shocks.

The speed of adjustment is different in pre, pro, and post-crisis periods to restore equilibrium. The 
findings show that the pace of adjustment is higher in the before-crisis than during and post-crisis periods. 
The banks use equity to adjust their capital ratios because, in crisis banks, operations remain limited, and 
due to that, the contribution of profits to boost capital ratios suffers (Abbas & Masood, 2020b). The findings 
provide evidence that the speed of adjustment is heterogenous for well, adequately and under-capitalized 
banks. The pace of adjustment of well-capitalized banks is higher than adequately capitalized banks to 
adjust their capital ratios. The speed of adjustment of undercapitalized banks is higher than adequately 
capitalized banks. Higher liquid banks require lower time to reach their target capital ratios than low liquid 
banks. However, high liquid banks adjust their regulatory ratios faster than their leverage ratio. The findings 
remain robust for using alternative proxies and panel OLS technique.

It is recommended that the regulators should consider the speed of adjustment for building 
commercial banks’ bank capital in the USA. It is also suggested that regulators should consider 
the commercial banks according to their capitalization ratios for better decision making. The 
heterogeneity in findings has implications for policymakers in commercial banking to improve 
the conventional financial system. The findings help regulators to provide evidence for leverage 
and regulatory ratios. Besides, the regulators and policymakers may consider well, adequately, 
undercapitalized, high, and low liquid banks while formulating the guidelines for regulatory 
capital ratios.

Our results remain limited to the analysis of quantitative data only for large commercial 
banks of the USA. Here, we are still unable to collect data for a longer period and for only large 
commercial banks listed at FDIC as on 31 December 2018. Future research could be conducted 
to study the speed of adjustment of leverage and regulatory ratios by incorporating the 
mediating/moderating role of other economic variables and regulations to get better in-depth 
insights. Furthermore, future research could focus on the speed of adjustment of leverage and 
regulatory ratios by incorporating the investment banks, saving banks, and smaller commercial 
banks for more in-depth insights.
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