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The profitability of commercial banks during 2010-2016 tends to increase. The increase came from 
credit interest income of credit (Financial Stability Review-FSR, March 2017). But the increase in 
profit is not matched by banking efficiency based on the ratio of Operational Costs to Operating 
Income. Based on the results of the quadrant analysis concluded that: a.) Commercial banks in the 
same core capital group have different profit efficiency. b.) Banks that have the same bank size have 
different profit efficiency values. c.) Banks that have a high profit level are not necessarily high 
profit efficiency values and vice versa. 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
  

 
 

 
 

 
 
 

 
 

 
 
 
 
 
 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 

  
 
 

 
 
 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 
 
 
  

 
 

 

INTRODUCTION 
 
 

Based on the Financial Stability Review (FSR-2018) the 
condition of the financial system in Indonesia is reflected in the 
performance of the banking industry which dominates the 
Indonesian financial system by 70%. This shows that the 
financial system in Indonesia is strongly influenced by the 
stability of a healthy and efficient banking industry. 
Strengthening capital levels, improving the banking 
intermediary function despite its still limited and adequate 
banking liquidity are factors that strengthen the foundation of 
the financial system until the end of 2017. 
 

During 2010-2016 the profitability of commercial banks tended 
to increase. But efficiency based on the ratio of Operational 
Costs to Operating Income tends to be inefficient. So this study 
aims to further analyze the conditions of profit efficiency of 
commercial banks based on the core capital group, bank size 
and profit of commercial banks. 
 

Empirical research on bank efficiency has been carried out with 
a variety of research results. Among them by Berger, et.all 
(1997), Muliamanet.all (2003), Putri and Niki (2008), 
Wijayanto and Sutarno (2010), Ivan and Siti (2011), Kamau 
(2011), Sharma, et.all (2012), Georgios, et. all (2012), Barth, et 
al (2013), Rina (2013), Faza and Hosen (2013) and Anwar 
(2016). Previous research shows differences in results 

regarding bank efficiency. Based on these differences, it is 
necessary to review the efficiency of commercial banks in 
2010-2016. This study will further analyze profit efficiency by 
mapping profit efficiency based on core capital, bank size and 
profit. 
 

Literature Review 
 

Efficiency 
 

Porcelli (2009) revealed that efficiency is one part of the 
overall assessment of company performance. Efficiency is one 
of the characteristics in the production process in addition to 
capacity, effectiveness and flexibility. Efficiency is a measure 
that shows how well economic resources are used in the 
production process to produce output (Gaspersz, 2011: 221-
224). 
 

Bank Profit Efficiency 
 

Every company has a goal to achieve economic profit as much 
as possible, so the company makes the largest possible 
difference between total revenue and total economic costs. So 
that profit maximization is assumed to be a driver of the basic 
goals of decisions made by the company (Nicholson and 
Snyder, 2007: 271-273). 

Available Online at http://www.recentscientific.com 
 International Journal of 

Recent Scientific 

 Research International Journal of Recent Scientific Research 
Vol. 10, Issue, 02(A), pp. 30697-30702, February, 2019 

 

Copyright © Juliana Kadang., DjokoMursinto and Rudi Purwono, 2019, this is an open-access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted use, distribution and reproduction in any 
medium, provided the original work is properly cited. 

DOI: 10.24327/IJRSR 

CODEN: IJRSFP (USA) 

Article History:  
 

Received 10th November, 2018 
Received in revised form 2nd  

December, 2018  
Accepted 26th January, 2018 
Published online 28th February, 2019 
 

Key Words: 
 

Profit Efficiency, Profit, Bank Size, Core 
Capital, Bank 



International Journal of Recent Scientific Research Vol. 10, Issue, 02(A), pp. 30697-30702, February,, 2019 
 

30698 | P a g e  

The following equation of economic profit (economic profit 
function) describes the company in maximizing profit based on 
price (Nicholson and Snyder, 2008: 369). 
 

π = Pq − C = Pf(k, l) − vk − wl    

                                                                                                                                                                               (1)  
Where variables k and l are inputs which are functions of 
output [(q = f (k, l)]. Variable P is the value of output. 
Variables k and l are inputs used to maximize profit where P is 
the price of output, v and w is the cost of each input k and 1. So 
the profit function in maximizing profit is as follows: 
 

π(P, v, w)max�,� π(k, l) =  max�,�[Pf(k, l) − vk − wl] 
                            (2) 
So the profit function is a function of the output value (p) and 
the input costs v and w. 
 

π∗ = f(p, v, w)  
                                        (3)  
Berger and Mester (1997) suggested that in measuring profit 
efficiency (profit efficiency) a financial institution uses two 
concepts of efficiency, namely : Standard Efficiency and 
Alternative Profit Efficiency. Both of these concepts are 
measured based on the concept of inefficiency derived from the 
profit function, so-called profit efficiency. Generally expressed 
as actual profits compared to the maximum profits that should 
be achieved by a bank. The efficiency value is between 0 and 1, 
so that the smaller of 1 (one) means the more inefficient (Coelli 
et al, 2005: 244). 
 

This study uses the concept of Alternative Profit Efficiency. 
This concept is often associated with an imperfect market 
competition, where banks are assumed to have market power in 
determining output prices but not at input prices. According to 
Astiyah and Jardine (2011), because of the different types of 
markets, the most prominent difference between these two 
models is the exogenous variables in achieving maximum 
profit, namely the level of output and the bank can determine 
the output price. 
 

The Alternative Profit Efficiency approach, the bank will 
maximize profits by choosing the output price, p, and the 
number of inputs, x, for a number of outputs, y, and the input 
price, r, which has been set. The indirect profit function is also 
called the indirect profit alternative function which is the 
solution to the optimization problem with the equation, namely: 
  

Max π�,�, = P′Q = (p, w)(y, −x)′                           (4) 
 

s. t g(p, y , w, z) = 0h (y, x) = 0 
 

According to Astiyah and Jardine (2006) and Ascaryaet. al 
(2012) that to measure the efficiency of banking in Indonesia 
using the concept of Alternative Profit Efficiency. The choice 
of the concept of profit efficiency measurement because the 
type of banking market in Indonesia is more likely to market 
imperfect competition (imperfect market competition). One 
characteristic is the existence of a bank's market power in 
determining the level of prices and services provided at a 
certain level of output, so that the level of output is an 
exogenous variable in achieving maximum profit. 
 

Berger and Mester (1997) explained that the concept of 
Alternative Profit Efficiency is more suitable to be used 
because it can provide useful information if one or more 
conditions occur below, namely: 1.) If there are many 

differences in the quality of banking services that are not 
measurable. 2.) If the output is not fully variable, the bank 
cannot reach every scale of output and product mix. 3.) If the 
competition market is not perfect, so the bank has some market 
power over the price set. 4.) If the output price is not measured 
correctly so the frontier efficiency standard will give bad 
results. 
 

Determination of input and output used in measuring bank 
efficiency using The Intermediation Approach. This approach 
views financial institutions as intermediation, changing and 
transferring financial assets from surplus units to deficit 
units.Variable inputs include labor costs, capital and interest 
payments on deposits. Output is measured in the form of loans 
and financial investments (Matthew and Thompson, 2005: 
142). 
 

Berger and Humphrey (1992) in their research suggested that 
the intermediation approach is more appropriate for evaluating 
all banks compared to the production approach. Sealey and 
Lindley (1977) in Matthews (2010) recognize that the main 
function of banks is financial intermediaries that collect 
deposits and convert them into loans and other productive 
assets. Maghyereh and Awartani (2014) suggest that with an 
intermediation approach it can evaluate the importance of 
efficiency frontier to probability by minimizing total costs (not 
just production costs) needed to maximize profit. 
 

RESEARCH  METHODOLOGY 
 

There were 25 conventional commercial banks that were the 
sample of this study. Consists of 21 National Private 
Commercial Banks and 4 Persero Commercial Banks. 
 

This study uses a parametric approach to measure profit 
efficiency. The measurement uses the Stochastic Frontier 
Approach (SFA). The parametric approach takes measurements 
using stochastic econometrics and attempts to eliminate 
interference from the effects of inefficiency. Previous research 
conducted by Muliaman, et all (2003), Izah and Sudin (2008), 
Sharma et all (2012) measures efficiency by using the 
Stochastic Frontier Approach (SFA). 
 

This study uses a panel data model developed by Battese and 
Coelli (1995) in the form of a translog of production functions. 
The advantage of this model is that it can estimate the level of 
inefficiency of the company and identify the factors that 
influence efficiency in one stage of data processing. This 
equation model is used by Kong et al (1999). The equation 
model is as follows: 
 

ln y�� =  β
�

+  ∑ β
�
ln x���+  β

�
t + β

��
t� +  ∑ β

��
t ln x���+�

�
�

 ∑ ∑ β
��

lnx���lnx��� +  (v�� − u��)�
���

�
�   

  (5) 
Where is the time trend; x is input; j and k are input indices (j, 
k = 1.2 represent such as labor cost, capital funds, interest 
costs); V_it is a random variable that is assumed to be iid. 
N(0, σ�

�) is a technical inefficiency error, U_it is assumed to be 
distributed independently of V_it so that U_it is the intersection 
of the distribution N(m��, σ�

�). 
 

According to Battese and Coelli (1995), it is assumed that the 
distribution parameter inefficiency (m��)  is a function of 
variables that explain the level of technical inefficiency with 
the equation: 
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m�� =  δ� +  ∑ δ�z���
� ′

�� �     

                         (6) 
Where z�� it is a company-specific factor that affects technical 
inefficiency. δ�is an unknown parameter that will be estimated. 
The model developed by Battese and Coelli (1995) can 
estimate the level of company inefficiency and identify factors 
that influence efficiency in one stage. Unlike the case with a 
two-stage estimation procedure. The disadvantage is that it is 
not consistent with assumptions independently and the effect of 
technical inefficiencies is separately distributed (Kong et al. 
1999). 
 

The measurement of profit efficiency uses the translog model 
of Alternative Profit Efficiency (Berger and Mester, 1997). To 
measure and analyze Indonesia's banking efficiency 
performance, using the Stochastic Frontier Approach (Aigner et 
al, 1976) developed by Berger and Mester (1997). The 
Alternative Profit Efficiency approach uses the amount of 
output as data, not the output price. In the calculation using the 
form of the profit function translog (profit function). 
 

π = f (w, y, z)  

                          (7) 
The total profit referred to is the total profit before tax. To 
avoid negative log values, change the variable profit  to: 
 

ln (π + θ + 1)                            (8) 
where π is profit, θ is the absolute value of the minimum profit 
(π) of all sample banks. Thus, for banks with the lowest annual 
profit, the dependent variable of the earnings function will be 
equal to ln (1) = 0. 
 

So that the form of the Stochastic Alternative Profit Efficiency 
equation is : 
 

ln(π� +  θ�) = f�w��,   y��,   z���+  v� − u� 

                         (9) 
Where: π�  is the total bank profit n. w��, the cost of input j to 

the bank n.  y�� , the amount of output k in the bank n.  z�� , 
input or output factors that affect profit efficiency. u�,  an error 
factor that can be controlled. v�,  random error factors cannot 
be controlled. It is assumed that v is normally distributed N 
(0,σ�

�) and u is distributed half-normal, |N(0, σ�
�)|where u��= 

(u� exp(−h(t − T))�) and h are the parameters to be estimated. 
 θ� ,  the minimum absolute value of bank profit n. Constants 

 θ�  = �(π�)��� �+ 1  added to each individual bank that has a 
minimum profit amount. So a bank that experiences a loss will 
be worth ln (1) = 0. 
 

Input variables, consisting of labor costs (salary / total asset 
costs), physical capital costs ((operational costs-salary costs) / 
total fixed assets)) and interest costs (interest costs / total third 
party funds). Output variable, consisting of the amount of 
credit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The quation is as follows 
 

ln�(π) + �(π��� ) + 1��

=  β
�

+  βw1 ln(w��) + βw2 ln(w��)

+ βw3 ln(w��) +  βk ln(y�) +  
1

2
βw11 ln (w��)

�

+
1

2
βw22 ln(w��)

� +
1

2
βw33 ln(w��)

�

+ βw1y ln(w��) ln(y�) + βw2y ln(w��) ln (y�)
+  βw3y  ln(w��) lny� +  μ

�
Trend 

+  
1

2
μ

��
(Trend)� +  μ

���
(Trend) ln(w��)

+  μ
���

(Trend) ln (w��)

+  μ
���

(Trend) ln(w��)

+  μ
��

(Trend) ln(yi) +   v�π − u�π  

                                                        (10) 
Empirical Result 
 

The results of the calculation of profit efficiency are 0.408. 
This means that commercial banks during 2010-2016 tend to be 
less efficient. Based on the average overall profit efficiency 
with the Bank Intermediation Approach (Figure 1) from 2010 
to 2011, it increased from 0.458 to 0.494. In 2012, the average 
profit efficiency decreased until 2016. 
 

Mapping in the form of a quadrant compares profit efficiency 
based on core capital, bank size, profit and input costs 
consisting of labor costs, capital costs and interest costs. 
 

Based on Core Capital 
 

Kelompokbank umum berdasarkan kelompok usaha disusun 
berdasarkan Peraturan Bank Indonesia nomor 14/26/PBI/2012 
tentang Kegiatan Usaha dan Jaringan Kantor Berdasarkan 
Commercial bank groups based on business groups are 
prepared based on Bank Indonesia Regulation number 14/26 / 
PBI / 2012 concerning Business Activities and Office 
Networks Based on Bank Core Capital. Banks are commercial 
banks as referred to in UU No. 7 of 1992 concerning Banking 
as amended by UU No. 10 of 1998. Core capital referred to in 
the provisions of Bank Indonesia which regulates the Minimum 
Capital Requirement.Core Capital based on Bank Indonesia 
Regulation Number 15/12 / PBI / 2013 concerning Commercial 
Bank Minimum Capital Requirement consisting of: 1). 
Common equity tier 1 includes: paid up capital and disclosed 
reserves. 2). Additional core capital (additional tier 1). Core 
capital in the form of a disclosed reserve, one of the sources, 
comes from previous years' profit and current year profit 
(retained earnings). 
 

Berger and Mester (1997) suggested that the level of bank 
capital directly affects the cost of the bank by providing an 
alternative source of funds used to channel credit. So that the 
bank in increasing profit efficiency is able to combine inputs 
and outputs in optimal proportions based on prevailing prices. 
Table 1 shows that in the same group of core capital the input 
combinations used by each commercial bank differ. 
 

Commercial banks that have core capital of between 1-5 
Trillion Rupiah have various combinations of input costs used. 
Based on the combination of input costs used to generate 
profits with different efficiency values. Like bank B11, B14 
and bank B21 have a combination of low input costs but have 
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different profit efficiency values. B21 Bank is more efficient 
than bank B11. Bank B11 is more efficient than bank B14. The 
combination of high input costs results in a low profit 
efficiency value (B12 and B13 banks). 
 

Commercial banks that have core capital  (5 trillion - 30 trillion 
IDR). Bank B7 has a combination of high category input costs, 
but the value of profit efficiency is higher compared to bank 
B10 which has a combination of input labor costs and low 
capital costs and high interest costs. Likewise with commercial 
banks that have core capital of more than Rp. 30 Trillion. By 
having the same input cost combination, we get different profit 
efficiency values. 
 

Based on Bank Size 
 

Bank size is used to distinguish bank performance by 
comparing the same size (Rose and Hudgins, 2010: 191). The 
number of assets owned by each bank becomes the bank size 
determinant. Assets owned by banks come from their own 
capital, loans from other institutions and the largest amount is 
the amount of Third Party Funds. The amount of deposits by 
banks is used for cash assets, total loans and total securities 
(Miller and Vanhoose, 2007: 192-193). 
 

The mapping results in Table 2 show that in one quadrant with 
the same bank size the bank has a different profit efficiency 
value. Small banks in Q2 and Q3 have different profit 
efficiency values. Likewise with banks that are large in the Q1 
and Q4 quadrants, have different profit efficiency values. 
 

Ritter and Silher (1993: 87) suggest that small banks do not 
have the power to change economic conditions. Large banks 
tend to get capital at a lower cost because they come from 
business diversification carried out by banks (Rose and 
Hudgins, 2010: 190-191). Based on the results of mapping 
(Q1), Q1 shows that the size of a large bank (bank size) is 
relatively cheap, so the combination of input costs is relatively 
low, especially the cost of interest. Low input costs will affect 
the level of profit obtained by the bank. So that the greater the 
size of the bank (bank size) the more efficient. 
 

Ritter and Silher (1993: 87) suggest that small banks do not 
have the power to change economic conditions. Large banks 
tend to get capital at a lower cost because they come from 
business diversification carried out by banks (Rose and 
Hudgins, 2010: 190-191). Based on the results of mapping 
(Q1), Q1 shows that the size of a large bank (bank size) is 
relatively cheap, so the combination of input costs is relatively 
low, especially the cost of interest. Low input costs will affect 
the level of profit obtained by the bank. So that the greater the 
size of the bank (bank size) the more efficient. 
 

But it does not apply to all large bank sizes. The Q4 quadrant 
shows that banks with large input costs are relatively high, 
although some banks charge low interest rates but labor costs 
or capital costs are high. Q2 and Q3 quadrants are small in size 
but have different profit efficiency values. Inefficient due to 
inefficient use of deposits compared to capital and labor in the 
intermediation process (Kamau, 2011). 
 

Based on the Average Profit of Commercial Banks 
 
The mapping results based on quadrants in Table 3 show that 
commercial banks (Q1) that obtain high profits have different 

profit efficiency values in the same quadrant. This is caused by 
a combination of input costs used by the bank. Bank B7, the 
third combination of high input costs, but has the highest profit 
efficiency value compared to bank B22 and other commercial 
banks in the Q1 quadrant. 
 

Quadrant 2 (Q2) commercial banks that have low profit rates 
but have a high level of profit efficiency. Quadrant 3 (Q3) bank 
group  with low profit level, low profit efficiency level. Based 
on Table 3 the difference in profit efficiency values because 
each commercial bank has a different combination of input 
costs. Commercial banks that have a combination of high input 
costs generate low profit and low efficiency, namely banks B12 
and B13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1 Profit efficiency mapping results based on core capital 

and input costs 
 

Bank Code Core Capital Labor Cost 
Capital 

Cost 
Interest 

Cost 
Average Profit 

Efficiency 
B1 

(1 - 5 
TriliunRp) 

L L H 0,244 
B2 L L H 0,306 
B3 H L R 0,315 
B4 L L H 0,386 
B9 L H H 0,202 

B11 L L L 0,615 

B12 H H H 0,038 

B13 H H H 0,337 

B14 L L L 0,380 
B15 L L H 0,654 
B17 L H L 0,234 
B18 L H R 0,364 
B19 H H R 0,105 
B20 L L H 0,300 
B21 L L L 0,670 
B7 

(5 - 30 
TriliunRp) 

H H H 0,636 
B8 L H L 0,331 
B10 L L H 0,550 
B25 L L H 0,386 

B5 

(≥ 30 Triliun) 

L H L 0,458 

B6 L L L 0,269 
B16 L L H 0,623 
B22 L L L 0,480 
B23 L L L 0,459 
B24 L H L 0,844 

 

Source : data, processed.H :HighL: Low 
 
 
 
 
 

 

 
 

Figure1 Average of Commercial Bank Profit In 2010 – 2016 
Data source: Data processed. 
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Table 3 Profit efficiency mapping based on profit average and 
input cost 

 

QUADRANT 
Bank 
Code 

Labor 
Cost 

Capital 
Cost 

Interest 
Cost 

Average 
Profit 

Efficiency 

Q1 
(Profit High- 

Efficiency High) 

B5 L H L 0,458 
B7 H H H 0,636 

B22 L L L 0,480 
B23 L L L 0,459 
B24 L H L 0,844 

Q2 
(Profit Low- 

Efficiency High) 

B10 L L H 0,550 
B11 L L L 0,615 
B15 L L H 0,654 
B16 L L H 0,623 
B21 L L L 0,670 

Q3 
(Profit Low- 

Efficiency Law) 

B1 L L H 0,244 
B2 L L H 0,306 
B3 H L L 0,315 
B4 L L H 0,386 
B6 L L L 0,269 
B8 L H L 0,331 
B9 L H H 0,202 

B12 H H H 0,038 
B13 H H H 0,337 
B14 L L L 0,380 
B17 L H L 0,234 
B18 L H L 0,364 
B19 H H L 0,105 
B20 L L H 0,300 
B25 L L H 0,386 

 

Source : data, processed. H : High   L: Low 
 

CONCLUSION 
 

Based on the Results of Mapping Analysis based on core 
Capital, Bank size and Profit are Concluded that 
 

1. Within the same core capital category, commercial banks 
use the same combination of input costs to produce 
different profit efficiency values for each commercial 
bank. 

2. Not all commercial banks that have a large bank size 
have high profit efficiency, and vice versa. The 
combination of input costs owned by commercial banks 
is one of the determinants of the level of profit 
efficiency. 
 

The high profit level does not always have a high profit 
efficiency value, and vice versa. The level of profit is high, the 
combination of high input costs has high profit efficiency, 
meaning that the combination of input costs used by each 
commercial bank influences the level of profit efficiency 
through the amount of profit generated. 
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