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Abstract 

The analysis of a data set of observation for 10 banks in period of 6 years in B&H shows how 

Capital Adequacy Ratio (CAR) is influenced by many factors such as: capital structure, size of 

the bank, profitability indicators, participation of deposits and loans in total asset, and leverage.  

Selected variables are chosen on the previous research and analysis is done through several 

methods and some diagnostics tests are performed in order to determine the most appropriate 

model that explains determinants of CAR. Results indicate based on data that SIZE, DEP, LOA, 

ROA, ROE AND LEV have significant effect on CAR. On the other hand LLR and NIM do not 

appear to have significant effect on CAR. Variables SIZE, DEP, LOA and ROA have negative 

effect on CAR, while variables LLR, ROE, NIM and LEV are positively related with CAR. All 

variables except LOA and ROA have expected signs. It is hard to distinguish which CAR is 

better higher or lower, form stability aspect it is better to have higher CAR, but from profitability 

side lower CAR is more preferable, so the banks should decide based on this study which 

variable to use in order to reach targeted CAR level. 

Key Words: Capital Adequacy Ratio (CAR), Banks, Profitability, Panel Data, Econometric 
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1. Introduction 

The purpose of this study is to investigate the determinants of capital adequacy ratio in selected 

Bosnian banks. Through this work it is analyzed how capital adequacy ratio (CAR) is influenced 

by capital structure, size of the bank, profitability indicators, participation of deposits and loans 

in total asset, and leverage. Analysis covers 10 banks and data for period 2005 to 2010. Nature of 

data is specific because of data available. 
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2. Methodology 

The aim of this research is to identify factors influencing CAR in 10 selected banks in Bosnia 

and Herzegovina. Sample consists of 10 banks, mostly because of the availability of data. This 

study uses the secondary data and data obtained from annual reports of the banks, reports from 

Banking Agency of Federation of Bosnia and Herzegovina (FBA). In this analysis the panel data 

methodology is supposed to be used, but after the tests performed, the methodology that is the 

best appropriate for this analysis is pooled OLS. It analyzed the relationship between bank size 

(amount of total assets), deposits and loans share in total assets, loan loss reserves, profitability 

ratios, leverage as independent variables and CAR which represents dependent variable. 

The selection of those variables is based on their influence on CAR, theoreticaly and empirically 

proven. 

Model hypothesized is as follows: 

 

Where: 

CAR - dependent variable, capital adequacy ratio, ratio of capital to Risk-weighted assets 

SIZE- natural logarithm of the total assets, assets are expressed in thousands of KM 

DEP - ratio of deposits to total assets, 

LOA  – ratio of loans to total assets 

LLR – loan loss reserves, ratio of loan loss provision to total loans 

ROA – return on assets, ration of net income to assets 

ROE – return on equity, ratio of net income to equity 

NIM  – ratio of net interest income to total assets 

LEV  – leverage, ratio of equity to total liabilities 

This represents the initial model that will be tested through research. The dependent variable is 

CAR and independent variables are SIZE, DEP, LOA, LLR, ROA, ROE, NIM, and LEV. 

 

Econometric model is  
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Where β0 is constant and β is coefficient of variables while ui  is the residual error of regression.  

The model will be estimated in linear -log form, based on the assumption that dependent and 

independent variable are not linearly related.  For 1% change in independent variable there is 

0.01 β1 change in the dependent variable, in CAR. 

Ho: Hypothesis for each variable is that the selected variable has no significant impact on 

banks` capital adequacy ratio. 

Bank Size is important factor influencing the capital and it is related with ownership 

characteristics and access to the equity capital. Some research as it is mention in Büyüksalvarcı 

and Abdioğlu (2011) say that some banks want to keep good ratings so it has higher reserves and 

larger size, while in some larger banks the relationship between capital adequacy ratio and size is 

negative. It can be used in order to reduce risk exposure by asset`s diversification. 

Increase in deposits should be followed by the increase in capital requirements so that rights of 

the depositors are protected as well as to protect bank from insolvency. In the case if the 

depositors are not able to determine the position of the bank, financial soundness, the CAR will 

be lower than optimal. As stated in Büyüksalvarcı and Abdioğlu (2011), Asarkaya and 

Ozcan(2007) found the negative relationship between share of deposits and capital adequacy 

ratio. 

Loan measures the impact of  loans in assets portfolio. Increase in risk leads to higher capital 

ratio in order to compensate depositors for risk taking.  

Negative relation of Loan loss reserves means that in period of difficulties bank has slower 

adjusted capital ratio.  Positive relationship can be seen as the bank voluntary increase car in 

order to overcome bad financial situation. Blose (2001), Hassan (1992) and Chol (2000) found 

negative relationship between capital adequacy ratio and loan loss reserves.  

ROA and ROE, bank in order to have higher return increase its risk assets.  

Net Interest Margin sign depends on the default risk. 

High leveraged banks hold more equity so there is positive relationship. 

The expected relationship between the bank specific variables and the bank capital adequacy 

ratio is indicated in the Table 1. 
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Source: Author`s Calculation 

3. Results  

 

Various descriptive statistics are calculated of the variables under study in order to describe the 

basic characteristics of these variables. Table 2 shows the descriptive statistics of the data 

containing sample means, standard deviations, minimum and maximum value.  

 

Source: Author`s Calculation 

 

The dependent and independent variables are tested for multicollinearity based on a simple 

correlation and covariance matrix. As depicted in Table 3 and Table 4, all of them have no 

collinearity problem.  
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Source: Author`s Calculation 

 

 

Source: Author`s Calculation 

 

The dependent variable is CAR, Capital Adequacy Ratio. Model I, Model II and Model III 

correspond to OLS, Random and Fixed effect Model. (Table5) 

 

Source: Author`s Calculation 
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The estimated regression line is  

 

The robust standard error (SE) of β0 is 0.1646703, of β1 is 0.0072198, of  β2 is 0.0765815, of  β3 

is 0.1208081, of  β4  is 0.5704211, of β5 is 1.742144 , of  β6  is 0.181226, of  β7  is 0.3903047, of  

β8  is 0.0782434. 

The R-square of regression is 0.9457, while adjusted R- square is 0.9372. Adjusted R-square is 

used as better measure of fit, and it means that model can explain 94.57% or 93.72% of 

variability in dependent variable, Capital Adequacy Ratio can be explained by the independent 

variables, SIZE, DEPOSITS, LOANS, ROA, ROE, LLR, NIM and LEVERAGE. 

The standard error of regression is 0.04442. 

The initial methodology was panel data, and the regression for fixed and random effects was 

performed. In order to select which model is better fixed or random effect model, Hausman test 

is run. The Hausman test based on Chi- squared statistic (6.09, df.8 with prob. 0.6369) suggested 

that corresponding effects are statistically insignificant, so the null hypothesis is accepted and 

random effect model is preferred. (Appendix) LM test is performed that helps to decide between 

a random effects regression and a simple OLS regression. There is no significant difference 

across units and the results were in favor of OLS ( Chi-squared = 2.81 with prob. 0.0939).  

The final model that best explains the determinants of the CAR is OLS regression model. The 

model was tested for OLS assumptions, and the results of tests (Appendix) show that it does not 

suffer from omitted variable bias. The null hypothesis is that the model does not have omitted-

variables bias, the p-value is higher than the usual threshold of 0.05 (95% significance), so we 

fail to reject the null and conclude that we do not need more variables.  The model was tested for 

Heteroskedasticity and there was problem of Heteroskedasticity( p=0.003) and it is solved by 

using robust standard errors. 
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Source: Author`s Calculation 

 

It is shown that variables (Table 6): LOAN, DEPOSIT, SIZE, ROA, ROE, LEVERAGE have 

statistically significant influence on CAR , LLR and NIM have no statistically significant effect, 

but according to the rule of thumb if t- statistics >1, those variables are kept in the model. 

All variables, except ROA and LOA have expected signs. Increase in SIZE by 1% leads to 

0.000152 unit decrease in CAR and scatter plot downward slopes. The rationality lies in fact that 

a larger size can guarantee greater stability and lower CAR is needed. It is based on assumption 

“too-big to fail”. The general opinion is that asset size is inversely related to capital adequacy.  

The coefficient on ROA shows that a one unit of increase in ROA decreases CAR by 4.338095 

units, while unit increase in ROE increases CAR by 0.3896034. Bank with higher capital can 

have higher profitability, which can lead to negative sign on ROA because of negative relation 

with assets and CAR. Also bank with higher ROE can afford to use larger CAR. Unit increase in 

DEP and LOA lead to decrease in CAR by 0.1903701 and 0.3453338 units respectively. A high 

deposit means that the bank has more stable reserves and capital may relatively decrease. 

Negative sign of LOA can be explained in way that banks in order to provide more loans  

transform more capital into loans and assets increase and CAR decreases. Increase by LLR, NIM 

and LEV leads to increase in CAR by 0.4092208, 0.3848122 and 0.5802835 units 

respectively.LLR represents the credit risk, so credit risk level is positively correlated with the 

bankruptcy probability and LLR effect on CAR is positive. High amount of Loan Loss reserves 

is commonly signifying a high risk because the bank expects loans will default. The worse is the 

financial health of bank, the capital adequacy is higher. High leveraged banks hold more equity 

so there is positive relationship. Higher profitability imposes better opportunities for rising new 

capital so NIM effect on CAR is positive. 
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4. Conclusion 

The analysis of a data set of observation for 10 banks in period of 6 years in B&H presented in 

this report shows how CAR is influenced by many factors.  Selected variables are chosen on the 

previous research and analysis is done through several methods and some diagnostics tests are 

performed in order to determine the most appropriate model that explains the determinants of 

capital adequacy ratio. After performing analysis and developing econometric model results 

indicate that according to these data that SIZE, DEP, LOA, ROA, ROE AND LEV have 

significant effect on CAR. On the other hand LLR and NIM do not appear to have significant 

effect on CAR. Variables SIZE, DEP, LOA and ROA have negative effect on CAR, while 

variables LLR, ROE, NIM and LEV are positively related with CAR. All variables except LOA 

and ROA have expected signs. It is hard to distinguish which CAR is better higher or lower, 

form stability aspect it is better to have higher CAR, but from profitability side lower CAR is 

more preferable, so the banks should decide based on this study which variable to use in order to 

reach targeted CAR level. 
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APPENDIX 

STATA 11 –Output 

Appendix 1 : Panel Data  

 

Appendix 2: Descriptive Statistics 

 

Appendix 3: Correlation Matrix 

 

Appendix 4: Covariance matrix 

 

Appendix 5 : Pooled OLS Regression 
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Appendix 6: Random Effect Model 

 

Appendix 7: Fixed Effect Model 

 

Appendix 8: Comparison of the OLS, Fixed and Random Model 
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Appendix 9: Hausman Test  

 

Appendix 10: Test for Heteroskedasticity- Fixed Model 

 

 

Appendix 11: LM Test for choice between Random or Pooled OLS Model 

 

Appendix 12: Test for Heteroskedasticity OLS 
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Appendix 13: Random effect Model, Robust Error  

 

Appendix 14: Fixed  effect Model, Robust Error  

 

Appendix 15: Pooled OLS  Model, Robust Error  
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Appendix 16:  Ramsey Test for Omitted Variables  

 

Appendix  17: Scatter plot for CAR and Asset 

 

 

 

....    

                                                                        PPPPrrrroooobbbb    >>>>    FFFF    ====                        0000....1111222244445555
                                                                        FFFF((((3333,,,,    44448888))))    ====                        2222....00001111
                            HHHHoooo::::        mmmmooooddddeeeellll    hhhhaaaassss    nnnnoooo    oooommmmiiiitttttttteeeedddd    vvvvaaaarrrriiiiaaaabbbblllleeeessss
RRRRaaaammmmsssseeeeyyyy    RRRREEEESSSSEEEETTTT    tttteeeesssstttt    uuuussssiiiinnnngggg    ppppoooowwwweeeerrrrssss    ooooffff    tttthhhheeee    ffffiiiitttttttteeeedddd    vvvvaaaalllluuuueeeessss    ooooffff    ccccaaaarrrr

....    oooovvvvtttteeeesssstttt
0

.2
.4

.6
.8

C
A

R

0 1000 2000 3000 4000
ASSET

0
.2

.4
.6

.8

5 6 7 8 9
size

CAR Fitted values


