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ABSTRACT: The objective of this research is to investigate the impact of liquidity 

management on profitability in Chinese Big Four State-Owned commercial banks 

(SOCBs). Using annual financial data of the Big Four SOCBs from 2010 to 2018, the 

results proved that liquidity management has significant impact on SOCBs profitability. 

Specifically, increase in the most liquid assets, cash and marketable securities, will 

increase bank profitability while increase in current ratio, quick ratio, and cash 

conversion cycle will decrease bank profitability simultaneously. This research fills the 

theoretical blank remaining in Chinese commercial banks research in recent decade and 

provides practical suggestions for management level. This research proposes that 

keeping the most liquid assets sufficient and manage investments and savings in a 

prudent manner will bring continuously favorable profitability for the Big Four SOCBs. 
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I. INTRODUCTION 

 Previously, there are massive researches suggest that the liquidity management has certain 

significant impact on profitability in commercial banks (e.g. Alshatti 2015; Lukorito et al. 2014; 

Pradhan & Shrestha 2016), in deposit money banks (e.g. Bassey & Moses 2015), and in private 

banks (e.g. Malik et al. 2016). The Findings of previous researches proves that there is a 

significantly positive influence of liquidity on profitability measured by return on assets in 

commercial banks (Alshatti 2015; Lukorito et al. 2014; Pradhan & Shrestha 2016). However, 

liquidity has negative influence on profitability measured by return on assets and return on 

equity in Nigerian deposit money banks and Pakistan’s private banks (Bassey & Moses 2015; 

Malik et al. 2016). 

 A vast number of researches examine the relationship between liquidity management and 

profitability in banks in many countries, but few prior researches inspect the same relationship 

in China, especially Chinese Big Four State-Owned commercial banks (SOCBs) which 

dominate Chinese banking sector and play an essential role in Chinese economy. Therefore, in 

order to fill the gap and provide precise and reasonable suggestion for management and 

investors, this research is conducted to demonstrate the relationship between liquidity 

management and profitability in Chinese Big Four SOCBs. 

 The objective of this research is to investigate the impact of liquidity management on 

profitability in Chinese Big Four SOCBs. After the China’s banking reform conducted in 1984, 

as the primary reform targets, the Big Four SOCBs tends to become more competitive in the 

world, and still occupies great volume of assets in Chinese banking sector and have extensive 

branch network nationwide (Li et al. 2001; Sufian 2009; Garcı´a-Herrero et al. 2006; Tan 2016; 

Shih et al. 2007). Due to these significant signals, it is critical and necessary for Chinese 



government, bank management and Chinese investors to be aware of the performance of the 

Big Four SOCBs in recent decade. Therefore, this research is inspired by these reform 

processes and results which decides to choose the Big Four SOCBs as major research sample. 

In addition, this research aim to figure what to what extent the balance between liquidity and 

profitability can be obtained, as well as provide practical and rational suggestion for 

management to efficiently utilize bank’s available resources to generate the maximize profits 

while maintain an acceptable liquidity level. 

 As described by Acharya and Mora (2015), banks combine deposits-taking with loans-

making. Both activities require banks to maintain liquid assets in an adequate level to provide 

liquidity to depositors as their demands as well as to credit line borrowers. Thus, due to the 

“liquidity provision” role, banks ought to be considerded as an unique type of financial 

institution (Kashyap et al. 2002). To be more specific, as the financial inter-mediation role, the 

commercial banks absorb the idle assets (financial surplus) from their depositors (holders) and 

permit their borrowers (investors) to dispose of those surplus and directed banks towards to 

various investment channels (Alshatti 2015). These investment channels refer as loan-making 

activities (Puri 1996) of commercial banks which also indicates a risk for banks. When banks 

want to maximize its return on these investments, they are constantly exposed to meet the 

commitments of its depositors who intend to withdraw their savings at any time. If banks do 

not plan their liquidity management flexible (Pradhan & Shrestha 2016) and keep an eye on 

available liquid assets, they have a large possibility to suffer insolvency risk and even bankrupt 

at worse (Bassey & Moses 2015). In the meanwhile, liquidity risk may also bring intensive 

competition for banks, embarrass their customers, and lose their trust at the end (Alshatti 2015). 

Moreover, due to commercial banks are the central role in financing economic activities, they 

have to generate profits to improve their shareholders’ wealth and to remain profitable for 

themselves to survive (Lukorito et al. 2014). That is to say, to understand how liquidity 

management influence its profitability is an extremely significant topic for commercial banks 

if they are planning to survive and grow in unstable financing economy market. Consequently, 

conducting this research to inspect the impact of liquidity management on profitability in 

Chinese Big Four SOCBs are indispensable not only in filling the lacking knowledge gap, but 

also in providing theoretical practical methods for management to design a robust liquidity 

management. 

 Chinese banking sector is very unique compared with foreign countries. The huge 

intervention from central government caused a large volume of non-performing loans (NPLs) 

accumulated in the Big Four SOCBs for a long time. Thus, central government established 

China’s banking reform in 1984 to solve this problem. Thirty years passed, the Big Four 

SOCBs are gradually transforming to be more like “real” commercial banks in Chinese banking 

sector. However, effective and efficient management for their investments and savings is still 

a difficulty for the Big Four SOCBs. Hence, the results and conclusion proved in this research 

are reasonably different but significant compared with previous researches which conducted in 

foreign countries. 

 This research hypothesizes that there is significant positive relationship between 

investment ratio, capital ratio, cash ratio, liquid asset ratio, cash conversion cycle and bank 

profitability, respectively. On the contrary, this research also hypothesizes that there is 

significant negative relationship between quick ratio, current ratio and bank profitability, 



respectively. In the meanwhile, this research develops four multiple regression models which 

is based on Pradhan and Shrestha’s (2016) model development. Chinese Big Four SOCBs are 

selected as research sample. Annual financial statements data as well as equity market value 

are collected from CSMAR and Shanghai Stock Exchange from 2010 to 2018. Pearson 

correlation analysis and multiple regression analysis are applied in this research. The main 

result reveals that liquidity management has significant impact on profitability in the Big Four 

SOCBs. Briefly, keeping most liquid asset (e.g. cash and marketable securities) will increase 

bank profitability while preserving higher current ratio, quick ratio, cash conversion cycle and 

investment ratio will decrease bank profitability. 

 This research contributes to existing literature in two aspects. For the one aspect, it adds 

some incremental and revelatory insights of previous conducted researches. This research only 

focuses on exploring the influence of liquidity management on profitability in Chinese Big 

Four SOCBs which is rarely be investigated before. In addition, besides uses return on assets 

and return on equity as the measurement for profitability, this research also applies Tobin’s Q 

and DuPont analysis as additional measurement to analyze the influence of liquidity on 

profitability in a more precise way. For the other aspect, it has some scientific and practical 

usefulness for management in Chinese Big Four SOCBs as well as shareholders who care about 

their returns of investments. This research interprets the findings in a readily comprehensible 

way and recommends some rational and practical suggestions for management to ensure that 

banks can maximize its profitability by efficiently utilizing its available resources. This 

research suggests that it is essential for the Big Four SOCBs to possess robust liquidity 

management from different perspectives in order to obtain healthy profitability and keep 

domestic and foreign competitiveness constantly. 

 The reminder of this paper is organized as follows. Section II reviews several relevant 

literatures and develops the hypotheses. Section III illustrates research sample selection, data 

collection, and methodology. Section IV reports important and interesting results of main tests. 

Section V presents the detailed explanations behind main results. In section VI, conclusion and 

implication are discussed. 

 

II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 

This section explains the importance of Chinese Big Four State-Owned commercial banks, 

defines each concept measured in this research, reviews some theoretical and empirical 

researches about the relationship between liquidity management on commercial banks’ 

profitability, and builds research hypotheses accordingly. 

 

Chinese Banking System and the Big Four SOCBs 

 As a significant part of financial system, Chinese banking sector plays a vital role in the 

development of China’s economy. According to Li et.al (2001), in China, commercial banks 

existed in three different ownership structures: the Big Four State-Owned commercial banks, 

national joint-equity commercial banks and city commercial banks. Among these three 

structures, the Big Four SOCBs dominated Chinese banking sector for which they have 66% 

of the total bank assets, 69% of the total loans and 66% of total deposits in the banking industry 

(Li et al. 2001).  



However, in early days, due to the massive government intervention, poor asset quality 

and management, as well as low capitalization, the performance of Chinese banking is below 

international standards for decades (Sufian 2009). In early 1980s, two-tier banking system built 

in China. The People’s Bank of China (PBOC) served as central bank while the Big Four 

SOCBs take over the loan-making function of the PBOC (Chen et al. 2010). The inefficient 

lending decisions made by the Big Four SOCBs for the State-Owned Enterprises (SOEs), are 

largely influenced by the direction and policies of central government (Allen et al. 2005), 

resulting in accumulating a vast number of non-performing loans (NPLs). Therefore, in order 

to reduce the great volumes of NPLs in the Big Four SOCBs as well as to restructure the entire 

banking sector, Chinese government start the reform of Chinese banking system in 1984 

(Garcı´a-Herrero et al. 2006). Reform policy established for the Big Four SOCBs were to create 

four assets management companies (AMCs) (Cinda AMC, Huarong AMC, Great Wall AMC, 

and Oriental AMC) under the supervision of the PBOC which oriented to specific SOCB 

respectively. The responsibility of AMCs was to purchase and manage the NPLs for reducing 

the volumes of NPLs in the Big Four SOCBs and increasing their competitiveness in the world 

(Tan 2016). Thirty years passed, reform in the Big Four SOCBs had a great result. The Big 

Four SOCBs have improved the loan structure which aiming at increasing loans made to 

individual lenders and being more active to monitor and manage loans made to SOEs (Allen et 

al. 2005). By the end of 2011, all Big Four SOCBs had successfully offered their initial public 

offerings, and the . Although the proportion of assets of the Big Four SOCBs in Chinese total 

banking sector assets keeps declining from 2003 to the lowest point 47.3% in 2011 (Tan 2016), 

the Big Four still have the most extensive branch network nationwide which allow them to 

expect to acquire the largest deposits in the coming years (Sufian 2009). 

Thus, Big Four still play a vital role in the development of China's economy and finance. 

Their performance after the China’s banking reform and 2008 financial crisis is necessary to 

be noted and investigated. The Big Four SOCBs are: Industrial and Commercial Bank of China 

(ICBC), Agricultural Bank of China (ABC), Bank of China (BOC), China Construction Bank 

(CCB).  

 

Defining Concepts 

Liquidity Management Concept in Commercial Banks 

 Pradhan and Shrestha stated that (2016) liquidity in commercial banks represents the 

ability to pay for its obligations and settle its commitments at maturity time at a reasonable 

price. Moreover, Lukorito et al. (2014) argued that liquidity in banks also indicates the 

capability to satisfy any customer’s random withdrawal needs with sufficient cash. Thus, it is 

clear that liquidity management plays a significant and vital role in banks’ business operations. 

To be clarify, according to Horrigan (1968), financial ratios are useful as analytical devices to 

compare economic activities between firms and over a certain time period, this research adapts 

several ratios as the measures for both independent and dependent variables. 

 In this research, following ratios are used to measure liquidity management in commercial 

banks: 

 Current Ratio (CRR). CRR represents bank’s ability to pay their current (i.e. short-term) 

liabilities with current assets. It is determined as: current assets / current liabilities. (Malik et 

al. 2016) 



Quick Ratio (QR). QR indicates bank’s “instant” debt-paying ability (pay current liabilities 

with quick assets). According to Warrad (2014), this ratio is a more rigorous measure of 

liquidity because it does not take inventory and other less liquid assets into consideration, 

which controls the “instant” debt-paying ability of bank precisely. It is determined as: (cash 

and cash equivalent + marketable securities + accounts receivable) / current liabilities. 

Cash Ratio (CR). CR is another frequently used ratio to measure bank’s ability to pay their 

current liabilities with the most liquid assets: cash and marketable securities. It is determined 

as: (cash + marketable securities) / current liabilities. 

Liquid Asset Ratio (LAR). LAR measures the ratio of liquid assets by total assets (Pradhan 

& Shrestha 2016). Liquid assets include cash, cash equivalent, and cash reserve at the central 

bank, short-term deposits in banks and other government and non-government guaranteed 

securities as a percentage of total bank assets. In the meanwhile, LAR also indicates that how 

easily can a bank to convert the treasury bills into cash or take back the amounts lent to other 

banks in the inter-bank market while they are facing cash problems (Murthy 2003). It is 

determined as: acid liquid assets / total assets (Alshatti 2015). 

Capital Ratio (CAR). CAR is not only used to measure the financial strength and the 

adequacy of bank capital which indicates the extent of financial stability at the bank (Pradhan 

& Shrestha 2016), but also used by regulators to measure the capital adequacy of bank (Collins 

et al. 1995). What’s more, as capital has vital impact on helping bank to survive during financial 

crisis as well as the normal times (Berger & Bouwman 2013), it is essential for management 

and shareholders to be aware of its position in bank. It is determined as: capital / total assets. 

Investment Ratio (IR). IR indicates the appropriateness of investing the available funds to 

the bank which derived from deposits, to meet the demands of credited loans and advances 

(Pradhan & Shrestha 2016). According to Gorton and Pennacchi (1990), banks create “riskless 

rading securities” for issuing deposits which attract depositors choose banks to save their 

money (which will be used by banks to do their loan-making activity). It is determined as: 

credit facilities / total deposits. 

Cash Conversion Cycle (CCC). CCC in banks measures the difference between the length 

of debtors’ collection period and length of creditors’ payment period. Generally, the longer the 

length of debtors’ collection period and the shorter the length of creditors’ payment period, the 

greater profitability will be enhanced in bank (Agyei & Yeboah 2011). It is determined as: 

Debtors’ Collection Period – Creditors’ Payment Period = (Current asset / Interest income) x 

365 - (Current liabilities / Interest expense) x 365. 

 

Profitability Concept in Commercial Banks 

 Alshatti (2015) argued that profitability in banks represents its power to generate revenue 

exceed its cost. In the meanwhile, profitability also means to maximize expected return for 

banks’ shareholders by properly using their investments as well as optimizing utilization of 

other available resources they have. Thus, as Alshatti (2015) suggested, the measurement of 

profitability can be examine the relationship between the profits and the investments (assets 

and funds) that contributed to attaining it.  

In this research, following ratios and analysis methods are used to measure profitability in 

commercial banks: 

 



 Return on Assets (ROA). ROA measures the effectiveness of a bank’s total assets and gives 

management a notion about how to use bank’s assets professionally to make earnings over a 

certain period. Additionally, as Rivard and Thomas (1997) suggests, ROA is a better measure 

of the ability of banks to generate returns on their avialiable assets. It is determined as: net 

income / average total assets. 

 Return on Equity (ROE). ROE measures the profitability of the investment generated by 

shareholders, or the return to suppliers of equity capital in a bank. (Hassan and Bashir (2005) 

claims that because ROE is affected by ROA (which tends to be lower in financial inter-

mediations) as well as the bank’s degree of financial leverage, it is imporatant for banks to 

know and try to rise their ROE to a competitive level. It is determined as: net income / average 

total equity. 

DuPont Analysis (DPA). As a commonly used financial statement analysis, the DuPont 

analysis breaks return on equity into three key components: profitability (measured by profit 

margin), activity (measured by asset turnover), and financial leverage (measured by equity 

multiplier). The DuPont analysis permit investors to determine what financial activities are 

contributing the most to the changes in ROE (Soliman 2008). In equation form, the DuPont 

analysis means this: net income / average total equity = (net income / net sales) x (net sales / 

average total assets) x (average total assets / average total equity). Thus, after simply this 

equation, the DuPont analysis can be formulated as: net income / average total equity = (net 

income / average total assets) x (average total assets / average total equity) (i.e. ROA x 

Financial Leverage). 

Tobin’s Q (TBQ). Tobin’s Q represents the ratio of the market value of a firm's share capital 

to the replacement cost of the firm's share capital (firm’s assets). From investor’s point of view, 

Tobin’s Q can be assumed and determined as: equity market value / equity book value, where, 

equity market value = market price per share × number of share outstanding, equity book value 

= total assets – total liabilities (Ali et al. 2016). 

 

Relationship Between Liquidity Management and Profitability in Commercial Banks 

 A great number of researches have examined the influence of liquidity management on the 

profitability in commercial banks, deposit money banks, and private banks in several countries, 

such as Jordan, Nigeria, Nepal, Ghana, and Pakistan. The results, however, varied from one 

research to another. 

 Lukorito et al. (2014) examined the influence of liquidity on profitability of commercial 

banks in Kenya. Findings of this research suggested that liquidity, as the internal factor, had 

significant positive relationship with profitability when profitability was measured by return 

on assets. It means that high liquidity level is associate with high profitability level in 

commercial banks. Similar findings are presented in Alshatti’s (2015) research. Alshatti proved 

that when liquidity was measured by investment ratio, the increase in investment ratio had 

positive effect on profitability, when profitability was measured by return on equity. In addition, 

capital ratio also had positive effect on profitability measured by return on assets. At the same 

time, Alshatti and Bassey and Moses (2015) indicated in their research that cash ratio is also 

an important ratior for banks to measure their liquidity.  

Thus, base on these results, this research developed first three hypotheses as: 

 



H1: There is significant positive relationship between investment ratio (IR) and bank 

profitability. 

H2: There is significant positive relationship between capital ratio (CAR) and bank 

profitability. 

H3: There is significant positive relationship between cash ratio (CR) and bank 

profitability. 

 

In Pradhan and Shrestha’s (2016) research, liquidity was proved to have impact on 

profitability in Nepalese commercial banks. When liquidity was measured by capital ratio and 

investment ratio, it had positive relationship with return on assets and return on equity. 

However, liquidity measured by quick ratio was demonstrated to have negative relationship 

between profitability measured by return on equity. In tandem with this, similar relationship 

between liquidity and profitability was determined in Malik et al. (2016) and Bassey and 

Moses’s researches (2015). Malik et al. found that significant negative relationship exists 

between liquid asset ratio and profitability ratio in Pakistan’s private banks. It means, to 

Pakistan’s private banks, keep liquid asset will reduce profitability. In Bassey and Moses’s 

(2015) research, when liquidity was measured by current ratio, liquid to total asset ratio, and 

cash to total asset ratio, it had negative relationship with profitability measured by return on 

assets and return on equity in Nigerian deposit money banks. However, Tan et al. (2017) proved 

in their research that liquid asset ratio has positive raltionship with profitability measured by 

return on assets while has negative relationship measure by return on equity in Chinese 

commercial banks. Thus, base on these results, this research developed another three 

hypotheses as: 

 

H4: There is significant negative relationship between quick ratio (QR) and bank 

profitability. 

H5: There is significant positive relationship between liquid asset ratio (LAR) and bank 

profitability. 

H6: There is significant negative relationship between current ratio (CRR) and bank 

profitability. 

 

Research conducted by Agyei and Yeboah (2011) deomstrated that when liqudity was 

measured by cash conversion cycle, it had positive relationship with profitability of commercial 

banks in Ghana. Because banks working capital was largrly built up by current liability in the 

form of customers deposits and short term investment vehicles, delaying cash conversion cycle 

(increase the period of their debtors’ collection as well as reduce the period of their creditors’ 

payment) will enable banks to increase their interest earnings while reduce their interest 

expense simultaneously. Thus, base on this result, this research developed the last hyphothesis 

as: 

 

H7: There is significant positive relationship between cash conversion cycle (CCC) and 

bank profitability. 



III. RESEARCH METHODOLOGY 

Data Source and Sample Selection 

 The population in this research consists of Big Four SOCBs in China, since these four 

banks still dominate the banking sector in China. they are listed below:  

 

1. Industrial and Commercial Bank of China (ICBC) 

2. Agricultural Bank of China (ABC) 

3. Bank of China (BOC) 

4. China Construction Bank (CCB) 

 

The sample period is from 2010 to 2018, utilizing the liquidity and profitability data of 

Chinese Big Four SOCBs from Financial Statement Database of CSMAR. In addition, this 

research collects equity market value data of the Big Four SOCBs at December 31, 2010, 2011, 

2012, 2013, 2014, 2015, 2016, 2017, 2018 (closing price) from Shanghai Stock Exchange 

(SHSE). 

During the data collecting, because accounts receivable data were not disclosed by ICBC 

from 2010 to 2018, not disclosed by ABC and CCB in 2018, not disclosed by BOC in 2010, 

2011 and 2018, the calculation applied in this research for CRR, QR, LAR, and CCC regards 

these missing value as zero. Thus, this inevitable problem might expose a little bit influence on 

the preciseness of the results for these ratios as the measurements for liquidity management in 

Chinese Big Four SOCBs. 

 

Research Design 

 This research is a quantitative explanatory research. The panel data analysis is applied to 

the specified variables in the models, since it deals with the same organizations across long 

time periods (Lynn 2009). In essence, the intention is to investigate the impact of liquidity 

management on profitability in Chinese Big Four SOCBs and recommend some appropriate 

liquidity management strategies for SOCBs to well operate in the future. 

 

Model Specification 

 Based on research objective and research hypotheses, four multiple regression models are 

formulated as research models as follows: 

  

ROA = β01 + β11CRR + β12QR + β13CR + β14LAR + β15CAR + β16IR + β17CCC + ε11 (1) 

ROE = β02 + β21CRR + β22QR + β23CR + β24LAR + β25CAR + β26IR + β27CCC + ε12 (2) 

DPA = β03 + β31CRR + β32QR + β33CR + β34LAR + β35CAR + β36IR + β37CCC + ε13 (3) 

TBQ = β04 + β41CRR + β42QR + β43CR + β44LAR + β45CAR + β46IR + β47CCC + ε14 (4) 

 

Where:  

β0a (a = 1,2,3,4): the y-intercept of the regression line, 

βbc (b,c=1,2,3,4; 1,2,3,4,5,6,7): the slope of the regression line 

ε1d (d=1,2,3,4): the random error for regression line.  

 



ROA, ROE, DPA, TBQ are the dependent variables (here means profitability), and CRR, QR, 

CR, LAR, CAR, IR, CCC are the independent variables (here means liquidity). Both dependent 

and independent variables are illustrated in detail in Table 1. 

 

Analytical Technique 

 The analytical technique applied to model (1), (2), (3) and (4) is the ordinary least squares 

(OLS) multiple regression model, which is used to predict the relationship between a dependent 

variable and a set of explanatory variables (Schmidheiny 2019). The regression models are 

examined by STATA 15. In addition, descriptive analysis and bivariate Pearson correlation 

analysis are applied to specified regression model. 

 

TABLE 1 

Variables Explanations and Sources 

Variables Variables Formula Source 

Independent Variables 

Current Ratio (CRR) Current assets / Current liabilities CSMAR 

Quick Ratio (QR) (Cash + Marketable securities + accounts receivable) / Current liabilities CSMAR 

Cash Ratio (CR) (Cash + Marketable securities) / Current liabilities CSMAR 

Liquid Asset Ratio (LAR) Acid liquid assets / Total assets CSMAR 

Capital Ratio (CAR) Capital / Total assets CSMAR 

Investment Ratio (IR) Credit Facilities / Total deposits CSMAR 

Cash Conversion Cycle 

(CCC) 

Debtors Collection Period - Creditor Payment Period 

i.e. (Current asset/Interest income) x 365 - (Current liabilities/Interest expense) x 365 

CSMAR 

Dependent Variables 

Return on Assets (ROA) Net income / Average total assets CSMAR 

Return on Equity (ROE) Net income / Average total equity CSMAR 

DuPont Analysis (DPA) ROA x Equity multiplier 

i.e. (Net income / Average total assets) x (Average total assets / Average total equity) 

CSMAR 

Tobin’s Q (TBQ) Equity market value / Equity book value CSMAR & SSE 

IV. RESULTS 

Results part consists of descriptive statistics summary of all specified variables, correlation 

results of the relationship between independent and dependent variables, and regression results 

about four multiple regression models formulated in this research. 

 

Descriptive Results 

 The descriptive statistics adopted in this research consists of mean, minimum, maximum 

and standard deviation values associated with specified variables. Table 2 summarized the 

descriptive results.  

Table 2 presents the descriptive statistics for independent variables that the current ratio 

(CRR) ranged from minimum value of 0.765 to maximum value of 0.909. The quick ratio (QR) 

ranged from minimum value of 0.172 to maximum value of 0.265. The cash ratio (CR) ranged 

from minimum value of 0.0172 to maximum value of 0.258. The liquid asset ratio (LAR) 



ranged from minimum value of 0.702 to maximum value of 0.815. The capital ratio (CAR) 

ranged from minimum value of 0.052 to maximum value of 0.086. The investment value (IR) 

ranged from minimum value of 0.539 to maximum value of 0.781. The average cash conversion 

cycle (CCC) of sample banks was noticed to be 14460.780 with a minimum value of 9317.292 

and maximum value of 22782.580. Similarly, the descriptive statistics for dependent variables 

shows that return on assets (ROA) ranged from minimum value of 0.009 to maximum value of 

0.015. Return on equity (ROE) and the DuPont analysis (DPA) ranged from 0.117 as minimum 

value to 0.234 as maximum value. The average Tobin’s Q (TBQ) was noticed to be 0.622 with 

0.031 as minimum value and 1.453 as maximum value. 

 

Correlation Results 

 Pearson correlation coefficient analysis has been initiated to find the relationship between 

independent and dependent variables. The results are reported in Table 3. 

Table 3 displays that quick ratio (QR) and cash ratio (CR) were positively related to return 

on assets (ROA), return on equity (ROE), DuPont analysis (DPA) and Tobin’s Q (TBQ). 

Capital ratio (CAR) and investment ratio (IR) were negatively related to ROA, ROE, DPA, and 

TBQ. In the meanwhile, current ratio (CRR) was positively related to ROA but negatively 

related to ROE, DPA, and TBQ. Liquid asset ratio (LAR) was negatively related to TBQ but 

positively related to ROA, ROE, and DPA. Additionally, while the correlation between cash 

TABLE 2 

Descriptive Statistics for Variables Used in the Regression Analysis 

 

Variables Mean Min. Max. STD 

CRR 0.854 0.765 0.909 0.036 

QR 0.219 0.172 0.265 0.026 

CR 0.216 0.172 0.258 0.026 

LAR 0.764 0.702 0.815 0.026 

CAR 0.071 0.052 0.086 0.009 

IR 0.682 0.529 0.781 0.070 

CCC 14460.780 9317.292 22782.580 3144.848 

ROA 0.012 0.009 0.015 0.002 

ROE 0.176 0.117 0.234 0.036 

DPA 0.176 0.117 0.234 0.036 

TBQ 0.622 0.031 1.453 0.406 

n = 36.     

This table summarizes the descriptive statistics – mean, minimum, maximum and standard deviation 

values of different variables used in this research during the period 2010 through 2018 associated 

with Chinese Big Four SOCBs. CRR, QR, CR, LAR, CAR, IR, CCC, ROA, ROE, DPA, and TBQ 

are variables used to measure liquidity and profitability of SOCBs. The independent variables used 

to measure liquidity are: CRR as current ratio, QR as quick ratio, CR as cash ratio, LAR as liquid 

asset ratio, CAR as capital ratio, IR as investment ratio, CCC as cash conversion cycle. The dependent 

variables used to measure profitability are: ROA as return on assets, ROE as return on equity, DPA 

as DuPont analysis, TBQ as Tobin’s Q.  

All specified variables are determined in Table 1. 



conversion cycle (CCC) and ROA was negative, the correlation between CCC and ROE, DPA 

and TBQ were positive. 

 

Main Results 

 Regression analysis results were the major statistical tools for the data analysis in this 

research. The regression analysis has been conducted to investigate whether or not the 

profitability (measured by ROA, ROE, DPA, and TBQ) are affected by liquidity management 

(measured by CRR, QR, CR, LAR, CAR, IR, and CCC) of Chinese Big Four SOCBs. The 

regression results of profitability and liquidity variables are reported in Table 4, but to save 

space, the regression intercepts and R-squared are not reported. 

While in model (1), profitability is measured by ROA, in model (2), profitability is 

measure by ROE, and in model (3), profitability is measure by DPA, liquidity measures for all 

three models are the same. Because the regression results of three models presents to be 

consistent and similar, results of three models reported in Table 4 will be described together. 

Table 4 reveals that the coefficient was negatively significant at one percent level for current 

ratio (CRR), quick ratio (QR), and cash conversion cycle (CCC) with ROA, ROE, and DPA. 

On the contrary, the coefficient was positively significant at one percent level for cash ratio 

(CR), liquid asset ratio (LAR), and capital ratio (CAR) with ROA, ROE, and DPA. It was also 

important to notice that the investment ratio (IR) was the only independent variable, which was 

negative with ROA, ROE, and DPA insignificantly.  

For regression model (4) which uses TBQ as profitability measure, Tables 4 shows that the 

coefficient was positively significant at one percent level for CR with TBQ, while negatively 

significant at one percent level of LAR, and CAR with TBQ. However, the coefficient for QR, 

CR, and CCC was positively insignificant with TBQ, and the coefficient for IR was negatively 

insignificant with TBQ. 

 Base on the results from regression analysis of specified models, H2, H3, H4, H5, and H6 

were proved to be accepted, while H1 and H7 were rejected. 

V. DISCUSSION 

 Because the multiple regression analysis is the key analytical tool in this research, 

discussion part illustrates and explores the meaning behind the regression results obtained in 

Table 4. 

 For model (1), when bank profitability is measured by return on assets (ROA), the result 

in Table 4 shows that current ratio (CRR) is significantly negative with ROA at one percent 

level indicating that the higher volume of the current assets obtained by bank, the lower return 

on assets will be reach. In addition, quick ratio (QR) is proved to be significantly negative with 

ROA at one percent level signifying that increase in quick ratio will cause a decrease in return 

on assets. Moreover, cash conversion cycle (CCC) is also significantly negative at one percent 

level with ROA which signal the lengthen in cash conversion cycle will decrease the return on 

assets in Big Four SOCBs. On the contrary, Table 4 shows that cash ratio (CR) is significantly 

positive with ROA at one percent level signifying that increase in cash and marketable 

securities will increase banks’ return on assets simultaneously. Additionally, liquid asset ratio 

(LAR)is proved to be significantly positive with ROA at one percent level which points out the  



 

 

 

 

TABLE 3 

Correlation Analysis Matrix for Measurements of Liquidity and Profitability 

 

Var. CRR QR CR LAR CAR IR CCC ROA ROE DPA TBQ 

CRR 1.000 0.054 0.059 0.861*** 0.559*** 0.716*** -0.743*** 0.103 -0.325* -0.325* -0.366** 

QR  1.000 0.995*** 0.489*** -0.714*** -0.507*** -0.176 0.373** 0.686*** 0.686*** 0.326* 

CR   1.000 0.484*** -0.717*** -0.511*** -0.167 0.394** 0.704*** 0.704*** 0.366** 

LAR    1.000 0.094 0.371** -0.638*** 0.283* 0.092 0.092 -0.234 

CAR     1.000 0.856*** -0.369** -0.163 -0.762*** -0.762*** -0.562*** 

IR      1.000 -0.479*** -0.126 -0.665*** -0.665*** -0.556*** 

CCC       1.000 -0.243 0.129 0.129 0.268 

ROA        1.000 0.746*** 0.746*** -0.234 

ROE         1.000 1.000 0.253 

DPA          1.000 0.253 

TBQ           1.000 

*, **, *** indicates correlation is significant at 10 percent, 5 percent, 1 percent levels, respectively. 

This table reveals the Pearson correlation coefficients of dependent and independent variables used in this research during the period 2010 through 2018 associated with 

Chinese Big Four SOCBs. CRR, QR, CR, LAR, CAR, IR, CCC, ROA, ROE, DPA, and TBQ are variables used to measure liquidity and profitability of SOCBs. The 

independent variables used to measure liquidity are: CRR as current ratio, QR as quick ratio, CR as cash ratio, LAR as liquid asset ratio, CAR as capital ratio, IR as investment 

ratio, CCC as cash conversion cycle. The dependent variables used to measure profitability are: ROA as return on assets, ROE as return on equity, DPA as DuPont Analysis, 

TBQ as Tobin’s Q.  

All specified variables are determined in Table 1. 



TABLE 4 

Regression Analysis Matrix of Liquidity and Profitability Variables 

 

 Model (1) Model (2) Model (3) Model (4) 

Ind Var. 

ROA ROE DPA TBQ 

Coef. t-val. p-val. Coef. t-val. p-val. Coef. t-val. p-val. Coef. t-val. p-val. 

CRR -0.2464221 -6.00 0.000*** -3.506816 -5.92 0.000*** -3.506816 -5.92 0.000*** 41.71281 4.36 0.000*** 

QR -0.4589694 -5.22 0.000*** -6.821820 -5.38 0.000*** -6.821820 -5.38 0.000*** 2.26238 0.11 0.913 

CR 0.4835249 5.47 0.000*** 7.107845 5.57 0.000*** 7.107845 5.57 0.000*** 2.29546 0.11 0.912 

LAR 0.2635519 5.80 0.000*** 3.815872 5.82 0.000*** 3.815872 5.82 0.000*** -48.52631 -4.59 0.000*** 

CAR 0.4627100 5.27 0.000*** 4.202557 3.32 0.003*** 4.202557 3.32 0.003*** -87.90339 -4.30 0.000*** 

IR -0.0062358 -0.97 0.338 -0.131824 -1.43 0.164 -0.131824 -1.43 0.164 -0.36897 -0.25 0.806 

CCC -0.0000004 -3.99 0.000*** -0.000005 -3.59 0.001*** -0.000005 -3.59 0.001*** 0.00004 1.62 0.117 

n 36 36 36 36 

R2 0.6683 0.8515 0.8515 0.7032 

Adjusted R2 0.5853 0.8143 0.8143 0.6290 

F-statistics 8.06 22.93 22.93 9.48 

Prob. 0.0000 0.0000 0.0000 0.0000 

*, **, *** indicates correlation is significant at 10 percent, 5 percent, 1 percent levels, respectively. 

This table reports regression analysis of different independent and dependent variables used in this research during the period 2010 through 2018 associated with Chinese Big Four 

SOCBs. CRR, QR, CR, LAR, CAR, IR, CCC, ROA, ROE, DPA, and TBQ are variables used to measure liquidity and profitability of SOCBs. The independent variables used to 

measure liquidity are: CRR as current ratio, QR as quick ratio, CR as cash ratio, LAR as liquid asset ratio, CAR as capital ratio, IR as investment ratio, CCC as cash conversion 

cycle. The dependent variables used to measure profitability are: ROA as return on assets, ROE as return on equity, DPA as DuPont analysis, TBQ as Tobin’s Q. All specified 

variables are determined in Table 1. This table shows regression results of model (1): ROA = β01 + β11CRR + β12QR + β13CR + β14LAR + β15CAR + β16IR + β17CCC + ε11, model 

(2): ROE = β02 + β21CRR + β22QR + β23CR + β24LAR + β25CAR + β26IR + β27CCC + ε12, model (3): DPA = β03 + β31CRR + β32QR + β33CR + β34LAR + β35CAR + β36IR + β37CCC 

+ ε13, and model (4): TBQ = β04 + β41CRR + β42QR + β43CR + β44LAR + β45CAR + β46IR + β47CCC + ε14. 



increase in the portion of acid liquid assets in total assets will increase return on asset 

in bank. Furthermore, capital ratio (CAR) is significantly positive with ROA at one 

percent level indicating that when capital is increased, bank return on assets will also 

increase. Surprisingly, it is necessary to notice that the investment ratio (IR) is the only 

liquidity measure insignificantly negative with return on asset in model (1). 

Similarly, for model (2) and model (3) which adopts return on equity (ROE) and 

DuPont analysis (DPA) as measurements for profitability, Table 4 proves perfect 

matching results as model (1). The significant negative coefficients of current ratio, 

quick ratio and cash conversion cycle with return on equity and DuPont analysis (which 

is a useful precise method to calculate ROE) indicating that the increase in current ratio, 

quick ratio, and cash conversion cycle with inevitable cause the decrease in return on 

equity. 

However, just like the significant positive coefficient of cash ratio, capital ratio, 

and liquid asset ratio with return on assets in bank, the higher the cash ratio, capital 

ratio and liquid asset ratio are, the higher return on equity will be. The investment ratio 

is also proved to be insignificant negative with return on equity and DuPont analysis. 

 Unexpectedly, for model (4) which applies Tobin’s Q (TBQ) as the measurement 

for profitability, only three out of seven liquid variables are proved to be significantly 

with Tobin’s Q. Hence, the fourth multiple regression model will be excluded from the 

main results and discussion, which means model (4) is considered to be unreliable and 

invalid in this research. As the result, model (1), (2), and (3) are considered to be 

significant models to demonstrate the impact of liquidity management on profitability 

in Chinese Big Four SOCBS, profitability in this research are mainly represented by 

ROA, ROE, and DPA. 

From the aforementioned discussion, after the obtained results effectively test 

seven hypotheses, the results confirm that: H2 (there is significant positive relationship 

between capital ratio and bank profitability),H3 (there is significant positive 

relationship between cash ratio and bank profitability), H4 (there is significant negative 

relationship between quick ratio and bank profitability), H5 (there is significant positive 

relationship between liquid asset ratio and bank profitability), and H6 (there is 

significant negative relationship between liquid asset ratio and bank profitability) are 

proved to be accepted at one percent significant level, while H1(there is significant 

positive relationship between investment ratio and bank profitability) and H7 (there is 

significant positive relationship between cash conversion cycle and bank profitability) 

are rejected. 

 Compared the results in this research with previous researches, five out of seven 

liquid measures are proved to be consistent. Significant negative relationship between 

current ratio and profitability was proved by Bassey and Moses (2015) in Nigerian 

deposit money banks. In the meanwhile, significant negative relationship between 

quick ratio and profitability was verified by Pradhan and Shrestha (2016) in Nepalese 

commercial banks. In opposite, Significant positive relationship of capital ratio with 

profitability were proved by Alshatti (2015), Pradhan and Shrestha in Jordanian and 

Nepalese commercial banks independently. Positive relationship between cash ratio and 

profitability in this research was not suggested by previous researches but was 

mentioned in the liquidity measurement concepts in Alshatti, Bassey and Moses’s 

researches. Furthermore, it is worthwhile to notice that the significant positive 

relationship between liquid asset ratio and profitability proved in this research is exact 

consistent with Tan et al.’s (2017) research conducted in Chinese commercial banks. It 

illustrated that keep acid liquid asset in a relatively high volume will increase 

profitability in Chinses Big Four SOCBs. 



 However, two related unexpected results are suggested in this research. The 

investment ratio and cash conversion cycle are determined to have negative relationship 

with profitability, the relationship of investment ratio is even insignificant. In previous 

researches investigated by Agyei and Yeboah (2011), Alshatti (2015), and Pradhan and 

Shrestha (2016), same relationship of these two ratios were proved to be significantly 

positive in Ghanaian, Jordanian, and Nepalese commercial banks respectively. Possible 

explanations behind these unusual results might account for special features of Chinese 

banking sector. As discussed in literature review section, Chinese central government 

had huge intervention in the Big Four SOCBs for a long time before 1984 which leaded 

the accumulation of non-performing loans (NPLs) in these banks and created great 

difficulties for the Big Four SOCBs to manage their investment effectively. In order to 

solve this problem, Chinese central government started the China’s banking reform in 

1984, the primary targets were the Big Four SOCBs. Although after thirty years from 

the China’s banking reform, NPLs ratio decreased to a relatively low level, this ratio is 

still in a relatively high position compared with foreign countries. In tandem with this, 

because a large volume of savings in the Big Four SOCBs were constantly transferred 

to meet public policy goal under the command of central government for a long time, 

the increase in investment ratio and lengthen cash conversion cycle have a negative 

influence on bank profitability. (Li et al. 2001; Sufian 2009; Garcı´a-Herrero et al. 2006; 

Tan 2016) 

 

Limitations 

 The limitations in this research fall into two aspects. For the one aspect, as specified 

in the result section, the unavailable accounts receivable data which did not be disclosed 

by ICBC from 2010 to 2018, by BOC in 2010, 2011 and 2018, by ABC and CCB in 

2018 were considered as zero in the calculation of CRR, QR, LAR, and CCC. Hence, 

these missing values might have a little influence on the accuracy of research results. 

For the other aspect, this research only selected the Big Four Chinese SOCBs as the 

investigating sample, excluded 12 Joint-Stock commercial banks (JSCBs) and other 

city commercial banks (CCBs) in China. Hence, the research result might not be able 

to demonstrate the general phenomenon among the entire Chinese commercial banks, 

but it still can provide certain knowledge to stakeholders of the Big Four SOCBs as 

well as scholars who are interested in the liquidity management and profitability in 

Chinese commercial banks after China’s banking reform. 

 Therefore, for the future researchers who are willing to investigate similar topic as 

this research, they are encouraged to cover all listed Chinese banks in their research, to 

apply other possible variables, such as credit risk, insolvency risk, bank size and 

diversification as their research variables. In this way, the expected results might 

become more representative and precise for the entire banking sector in China. 

 

Reliability and Validity 

 This research adopted same model development process as Pradhan and Shrestha 

(2016) applied in their research. At the same time, five out of seven hypotheses in this 

research are proved to be accepted at one percent significant level which were 

consistent with previous researches (Alshatti 2015; Bassey & Moses 2015; Lukorito et 

al. 2014); Pradhan & Shrestha 2016; Tan et al. 2017). 

 Additionally, all available data used to calculate both independent and dependent 

variables were collected from the Financial Statement Database of CSMAR and 

Shanghai Stock Exchange (SHSE), and also been compared with annual reports 

disclosed by each bank to ensure the preciseness of obtained data. Moreover, after 



applying Pearson correlation and OLS multiple regression analysis to the developed 

models, majority results were confident at one percent significant level. Consequently, 

the reliability and validity of this research can be considered in a great and ideal level. 

 

Theoretical Contribution 

 According to Whetten (1989), Corley and Gioia (2011), a complete and value-

added contribution to theory development should take originality and utility into 

consideration. Thus, the theoretical contribution of this research attributed to two 

aspects. For the one aspect, this research has incremental and revelatory insight of 

previous conducted research. A large portion of researches were conducted to 

investigate the relationship between profitability investment and profitability in 

commercial banks in the United States, Nigeria, Kenya, Pakistan and other countries. 

However, only a small portion of the research was aimed at Chinese commercial banks, 

and even fewer research was about Chinese Big Four SOCBs. Moreover, this research 

not only uses return on assets and return on equity as the measurement for profitability, 

but also applies Tobin’s Q and DuPont analysis as additional measurement to analysis 

the influence of liquidity on profitability in a more precise way. For the other aspect, 

this research has scientific and practical usefulness for management in Chinese Big 

Four SOCBs as well as shareholders who care about their returns of investments. This 

research interprets the findings in a readily comprehensible way and recommends 

rational and practical methods for management to ensure that banks can maximize its 

profitability by efficiently utilizing its available resources. Hence, this research does 

provide a complete and valuable theoretical contribution to the existing knowledge.  

VI. CONCLUSION 

The balance between liquidity management and profitability is an essential issue 

for any financial institutions, especially for commercial banks, which operate as the 

financial inter-mediation role. The purpose of this research is to investigate the impact 

of liquidity management on profitability in Chinese Big Four State-Owned commercial 

banks (SOCBs). Four multiple regression models are developed to demonstrate the 

above relationship. Annual financial statements data and equity market value data are 

collected from CSMAR and Shanghai Stock Exchange of the Big Four SOCBs from 

2010 to 2018 leading to the total observations of 36. Pearson correlation analysis and 

multiple regression analysis are applied to examine four models. 

Results proved by this research are confident and meaningful. Liquidity 

management in Chinese Big Four SOCBs are proved to have significant influence on 

profitability from five aspects. When profitability is measure by return on assets, return 

on equity, and DuPont analysis, the coefficients for cash ratio, liquid asset ratio, and 

capital are verified to be significantly positive with profitability. This indicates that 

increased cash ratio, liquid asset ratio, and capital ratio will increase bank profitability. 

Nevertheless, coefficients for current ratio, quick ratio, cash conversion cycle, and 

investment ratio are significantly negative with profitability. This indicates that 

increasing current ratio, quick ratio, investment ratio as well as cash conversion cycle 

will decrease bank profitability accordingly. But the relationship between investment 

ratio and bank profitability is not significant at one percent level. 

This research concludes that the status of liquidity of Chinese Big Four SOCBs 

plays crucial role in their profitability performance. In early 1980s, the Big Four SOCBs 

were completely supervised by the central government. Porta et al. (2002) proved that 

ownership of government of banks was associated with slower financial and economic 



development, unsurprisingly, same phoenomenon appeared in Chinese Big Four 

SOCBs. The inefficiencent lending decision and huge intervention of central 

government in the Big Four SOCBs causing the accumulation of non-performing loans. 

Fortunately, after the China’s banking reform established in 1984, the functions and 

features of the Big Four SOCBs are gradually transforming to be like “real” commercial 

banks. This research adds certain value to the existing academic researches. In the 

meanwhile, it also highlights that keeping most liquid assets (e.g. cash and marketable 

securities) and maintain a relatively high capital ratio will bring continuously 

profitability for the Big Four SOCBs. Moreover, it also stresses the significance and 

necessity for the Big Four SOCBs to control their current ratio, quick ratio, cash 

conversion cycle and investment in a steady and relatively lower level to ensure the 

health of their profitability. 

Inevitably, this research has two limitation. For the one side, due to the accounts 

receivable data were not disclosed by the Big Four SOCBs in certain years, calculation 

for current ratio, quick ratio, liquid asset ratio, and cash conversion cycle regarded these 

missing values as zero. For the other side, because only Big Four SOCBs were selected 

to be research sample, the obtained results might not be able to represent the general 

trend among then entire Chinese commercial banks. Hence, for further researches 

which aim to explore similar topic, it is necessary and valuable to select other 12 Joint-

Stock commercial banks and city commercial banks in China, or even other commercial 

banks in Asia as the research sample. In tandem with this, adopting other possible 

variables which might influence bank performance will also be encouraged for further 

researches to investigate. 
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