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the Peruvian banking sector. In this paper, the technique of data envelopment analysis (DEA) is used to 
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reform process in the Peruvian banking sector. On average, the multinational banks are performing better 
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Banco Azteca was the worst performer, followed by Interbank and Banco de Comercio. Furthermore our 
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The banking sector in Peru has undergone dramatic transformations since 1990 as a part of the processes 
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in terms of opening up entry points for new banks, consolidating banks through mergers and acquisition, 
and reducing government control on interest rate regulation. This series of reforms in the banking industry 
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Ecuador, Chile, and Peru are countries that privatized the most, moving from levels of state ownership 
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Peru and Chile respectively). Further, the decline in “barriers of entry” in the banking system allowed the 
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after the liberalization process of the 1990s. According to the Superintendencia de Banca, Seguros y AFP (SBS), 
the regulator of the Peruvian banking sector, currently, almost 50% of all deposits in Peru are captured by for-
eign banks. Because of their global operations, MNBs have a greater scale advantage. As a result, the return on 
technological investment is large, while the marginal cost of technological investment is considerably smaller. 
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the world. In addition, the competitive advantage possessed by MNBs pressurizes domestic banks to become 
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The consolidation of banks has been one of the important features of liberalization policies in Latin Ameri-
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in Peru. Nevertheless, the consolidation of banking systems and the consequent reduction in the number of 
banks because of mergers and acquisitions and increased bank concentration led practitioners to claim that 
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banks in Latin American countries.
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structure, and other relevant variables. Fuentes and Vergara found listed companies in Chile tended to show a 
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foreign, private domestic, and private with foreign participation banks.
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a framework for the regulators to assess the health of individual banks and work out appropriate interventions 
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The period under analysis is a post-privatization period characterized by the consolidation of the banking 
sector through numerous mergers and acquisitions. Second, we benchmark Peruvian banks based on their 
performance over a period of 10 years. The ranking based on single period data can change dramatically as 
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FWGM computes weighted averages for a non-empty set of numbers that give more weight to the recent data 
points to make the result more responsive to new information and completely ignore the initial point, under 
the factual assumption that most banks perform well during their inception years.
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concludes the study with discussion of the limitations and future scope.
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Peruvian Banking Sector: Reforms and Current Structure
In last two decades, the banking sectors of many Latin American countries have undergone rapid struc-

tural change. An important underlying determinant of such change has been the drive by countries to improve 
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During the middle of the 1990s, commercial banking in Peru migrated from a framework of specialized 
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as the General Law for the Banking and Insurance Systems, and the Charter Law for the Bank and Insurance 
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mechanisms and promote competitiveness, with the aim of reducing the cost of money as well as introducing 
consolidated supervision and strengthening and consolidating the supervisory function of the SBS.
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overall economic policy, allowed for the entry of foreign banks. The entry of foreign banks contributed to the 
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Peru, Banco Financiero, Banco Interamericano de Finanzas, Citibank Peru, and HSBC Bank Peru. Together, 
these banks capture roughly 50% of all deposits in Peru.
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In order to confront the crisis, the SBS adopted a strategy aimed at ordering and optimizing the mechanisms 
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to the rest of the system valuable assets of distressed banks and empowering the Deposit Guarantee Fund 
(?����	��	#�+ ��	��	>�,��������	���*��	����	�������	����������	�������	�������/������������	�����	��!�
In addition, the government put in place a program to strengthen balance sheets via a temporary swap of 
��������	��������������	�/���'��������/��������������������$
�
�$������������	���/�������	
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��
packages involved 19 institutions and amounted to almost USD 450 million in total. The measures favored the 
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��	
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1). Banco Santander 
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�����	�����
	
��;<<<�!�{]:_�:�������������;<<�!�:�����7���/���������:�����]��	������2�������������;<<?!�:�����
\���������:�����&x	�������������;<<@!�{�$������:�����7���/���������:�����\������������������	�����
	
��2������������������	��������
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�.

It is widely believed that bank consolidation results in a less competitive banking system. Despite this 
��������/������������������������#�	����������	
����	�������	������$��	
�	�/������������	��������������
implies a less competitive banking environment because it depends mainly on the pattern of mergers;. As 
�	�	�����������;<<H��������#����������������/�	$���������������������������������	���������	����������
�����		�������������������������/�������	���������	��������	�	��!�&�	����	������	�����	�������
whether competition and concentration go in opposite directions. Elimination of branching restrictions or a 
widespread use of ATMs that reduces geographical barriers can be shown to enhance, rather than hinder, bank-
ing competition, while inducing consolidation as a result of narrower margins3. A wide range of studies that 

��������������������x����]&�����%���#��������������������������������	��
����/�������������		���
in general4��$
�
���	��������������	���
�
���������������/����!

Considering the implications derived from the above, in this paper, the performance of Peruvian banks in 
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compared to PTWM because of the entry of many banks within the study period.

Methodology
Data envelopment analysis (DEA) is a modern approach for evaluating the productive performance of a set 

of peer entities called decision-making units (DMUs) with multiple outputs and inputs. DEA does not require 
any underlying assumption of a functional form relating to inputs and outputs. Given the set of inputs and 
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to produce a vector of outputs, T
1 2( , ,..., ) .j j j sjy y y y�  The superscript T represents transpose. The DMU to 

be evaluated is designated as DMU0 and its input-output vector is denoted as 0 0( , ).x y
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and �  is otherwise unconstrained. Here j�  represents the ‘structural’ variables, rs� and is� represent ‘slacks’ 
and � ����������&��
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DMUs, it can be assumed variables return to scale (VRS) and incorporate 
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1

n

j
j
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�
�	  into the System (1). For a 

������	���������������	��������%&���������������	��_�������]�����������'�����;<<<�!
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(a) * 1,� �  and (b) * * 0,   , ,r is s i r� �� � 
 where * designates an optimum.
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Petersen (1993).
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model under VRS by incorporating 
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���	
�������	��	���	����	��������������/����/*��	�	�������/�������	��������
������#	�����������	�����6.

Fibonacci Weighted Geometric Mean
The Fibonacci weighted geometric mean is a method of computing a kind of weighted average of a non-

empty set of numbers that gives more weight to the recent data points to make it more responsive to the new 
information and completely ignore the initial point.
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where, 1 10 ,t tw w w t�� � � 
 . Note that more emphasis is placed on the recent data points than are on the points 
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In order to ensure no bias across the banks, the initial period is assumed to be the inception period of a bank 
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Two different approaches appear in the literature with respect to the measurement of inputs and outputs of a 
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}�����	
��X�	������	����������
}��{���
�����H=@j�!

The production approach views banks as using purchased inputs to produce deposits and various categories 
of bank assets. Both loans and deposits are treated as outputs, measured in terms of the number of accounts. 
'
���������
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intermediaries and uses volume of deposits, loans, and other variables as inputs and outputs. The approach 
views the banks as using deposits together with purchased inputs to produce various categories of bank as-
��	�!�|�	��	���������������������	���������������	�	������	������������������	��������	����	��#������?.

Although the intermediation approach is most commonly used in empirical studies, neither approach is 
completely satisfactory, largely because deposits have both input and output characteristics not easily disag-
�����	��������������3�������`���	��;<<@�!�:����������{���
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transactions take place and bank funding and investment decisions are mostly not under the control of branches.
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in the current study with a restricted choice of variables@, as opposed to the production approach for selecting 
inputs and outputs.
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of inputs and outputs should be kept at a reasonable level. The choice of inputs and outputs is guided by the 
choices made in previous studies as well as data availability. In the current study, two inputs, namely, total 
cost ()1) and total deposits ();���
����/��������!�'
�����	�	�	������	9 is measured as the sum of total interest 
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bank and non-bank depositors.
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The output, total loans, is measured as the sum of all loan accounts intermediated by banks, and the output, 
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deposits with banks, and equity investments.
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the test involves the calculation of all inter-correlations between inputs and outputs for identifying whether 
increasing amounts of inputs lead to greater outputs. The inter-correlation between inputs and outputs were 
observed to be positive (Pearson correlations > 0.90;  ��<!<H���	
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The basic data on inputs and outputs has been taken from Superintendencia de Banca, Seguros y AFP, 
published by the government institution that is in charge of regulating banks and insurance companies. The 
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of inputs and outputs. There is no complete agreement on the requirement for sample size. However, a com-
promise could be made even if the sample size does not meet the above rules of thumb, provided the degree 
of homogeneity is comparatively high. In this study, with a total of two inputs and two outputs, a minimum 
��������x�����@�	��H;�$�����>����!�&������������	
���	�	�	���������	��������	��	������2�������/���������
each year under study is available from the authors.

Empirical Findings
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mance over the entire period of study by applying two different methods of averaging, namely, (a) the progres-
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Peru. The banks with the highest frequency for being on the frontier are Banco Continental BBVA, Citibank 
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in the variables’ inputs and outputs, the results are comparable for the common period of analysis.
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established in-country operations, typically showed stronger loan growth than did private domestic banks, 
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their focus on balance sheet repair could lay the foundation for future credit growth at a pace much closer to 
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credit review policies and practices. The foreign banks provisioned more aggressively against bad loans and 
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the entire period for the study by applying (a) the progressive time weighted mean approach (PTWM) (Kumar 
��_
�������;<HH�������/��7/������$��
	��������	���������7~`����������
������������!�'�/���;������	��
	
���	�	������	
��H��������	����#�	���/���������	������	
���������������	�$	
��	
����������	����!�&��
����/���/��������:�����]��	������2��������:�����\���������	
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Azteca is the worst performer with its rank at 14, followed by Interbank with rank 13 and Banco de Comercio 
�����H;������/�	
������������	
���!
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The large differences in the ranking of the two banks based on the above two methods can be observed; 
�����#�������:�����7���/������$
�
������������/��7~`����������x��������������?�/��	
��2'~���{]:_�
:����2�����$
�
����������@�/��7~`���/�	����������/��2'~�!�'
��������������/�������7~`���������
information about the initial year’s performance because most of the banks use management tactics and 
strategies to attract customers by means of raising more loans and so forth during their inception years. For 
��	������{]:_�:����2��������:�����]��	������2������	
���������	�������	������������;<<������;<<?�
��	���������������	
���/�������	����������������������������'�/���H�!�&���$�/�������������	���������$������
	
�������	������������$������������	
����	����	����������������#�������]��	��:����2��������:�����&x	���!
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�
�&��+	��	��� ��
�	$
�&�

DMU Name of the Bank PTWM Rank FWGM Rank
1 Banco Continental BBVA H!<?j? 06 H!<?H� 04
; Banco de Comercio <!@jHH H; <!@<�< H;
3 Banco de Credito <!=H@� 09 <!=<?= 09
5 Banco Financiero 0.9454 <@ <!=;@= <?
6 Banco Interamericano de Finanzas <!=H@� 10 <!@=�< 10
13 Citibank H!<?=� 05 1.0515 06
14 Interbank <!?�=� 13 <!?�=� 13
15 Mibanco 1.0915 04 H!<�;@ 05
16 Scotiabank Peru <!@j�? 11 <!@jH� 11
H? HSBC Bank Peru H!H�;� 03 <!=;;< <@
H@ Banco Falabella H!<?<@ <? H!<?�� 03
19 Banco Santander Peru H!j@j= 01 H!HHH; <;
;< Banco Ripley H!H��; <; H!HH=; 01
;H Banco Azteca 0.6091 14 <!?<;� 14

����B	@�A	PTWM and FWGM respectively indicates progressive time weighted mean and Fibonacci weighted geometric 
mean.
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?�+ ��	CB	Differences in ranking of banks based on the PTWM and FWGM.
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difference in the rank can be observed in the case of HSBC Bank Peru, followed by Banco Falabella and Banco 
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Table 3
4
�&<1����+	"�
����	��	���������

$
�&	�������	
����	
�
����

2008 2009

��
�	
TE 

�����
����
��$ ��!	$
�&	��	���	

���������	#��
��
�	

TE 

�����
����
��$ ��!	$
�&	��	���	

���������	#��� ( )b� � ( )b�

Banco Continental 
BBVA <!=�<@ <!@�@* <!?jj* ? Banco Interamericano 

de Finanzas 0.9544 <!@?�* <!@jH* ? Banco Interamericano 
de Finanzas

Banco de Credito <!=;H� 0.960* 0.901* 6 Banco Santander Peru 0.9443 1.000* 1.000* 6 None

Banco Financiero <!=H;� 1.000* 1.000* 5 None - - - - -

Citibank Peru - - - - - 0.9539 1.000* 1.000* 6 None

Mibanco <!=H<? 1.000* 1.000* 5 None - - - - -

HSBC Bank Peru - - - - - 0.9491 0.936* <!@@�* ? Banco Financiero

Banco Falabella <!=H<? 1.000* 1.000* 5 None <!=�?j 0.911* <!@@�* ? Mibanco

Banco Santander 
Peru - - - - - <!=��; <!=�@* 0.951* ? Scotiabank Peru

Banco Ripley <!=;<j 1.000* 1.000* 5 None 0.9434 1.000* 1.000* 6 None

&��
#��'��
�
��� ����	�
 �	H	9BI:;9�	,<�
 �	H	9BJC9 ����	�
 �	H	9BI7;7�	�<2
 �	H	9B=I;

����B	@�A	¡�����	���	
���������	�����������	����	�	�	�������������	��	���==������������������������'��	���������
�����������	�	��	���	
�����������������������H��/�������	
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]��	�/����2��������{]:_�:����2������;<<@�����:�����"�	��������������7���x��������/�������;<<=�
are above median performers. Of note, the ranking of the banks may not necessarily be consistent with their 
������	����������������������������	���
����/�������	
����/���������������������'�/���;��/��������	
���
performance over the period.

Table 4
�
�����
����	��	*���������	$
�&�

Year Category I
(����	*���������)

Category II
($��!	����
�)

Category III
("(���	����
�)

Category IV
(�
�+��
�	*���������)

;<<@ Banco Azteca,
Banco de Comercio 

Interbank,
Citibank Peru

Scotiabank Peru,
HSBC Bank Peru

Banco Interamericano de Finanzas, 
Banco Santander Peru

;<<= Banco Azteca,
Banco de Comercio

Interbank Banco Interamericano 
de Finanzas, Mibanco

Banco Financiero, 
Scotiabank Peru

����B	 '
�� X���	� �������	}� ��	������ �������� 	
���� /����� $
�
� 
���� '%� ������� /���$� 	
�� ���	� >���	��!� X:���$�
�����}�/�������������������	
����	������$
����'%�����/�	$����	
�����	������������>���	��!�'
��X�/���������}�
consists of the banks wherein TE scores lie between the second and third quartile. The banks with TE scores above the 
	
���>���	�����������������	
��X�����������������	}���	�����!�7���;<<@��¢1���<!@??���¢;���<!=<=@��¢3���<!=�j<�����
����;<<=��¢1���<!@��;��¢;���<!@=?;��¢3���<!=?�H!
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Table 5
�����	���	*���������	$
�&�

DMU Name of the Bank ;<<@ ;<<=
; Banco de Comercio Banco Continental BBVA,  

Banco Financiero
Banco Continental BBVA,  
HSBC Bank Peru, Banco Falabella

5 Banco Financiero – Banco Continental BBVA,  
HSBC Bank Peru, Banco Falabella

6 Banco Interamericano  
de Finanzas

Banco Continental BBVA Banco Continental BBVA

13 Citibank Peru Banco Continental BBVA,  
Banco de Credito, Banco Ripley

–

14 Interbank Banco Continental BBVA,  
Banco de Credito, Banco Ripley

Banco Continental BBVA,  
Banco de Credito, Banco Falabella

15 Mibanco – Banco Continental BBVA,  
HSBC Bank Peru, Banco Falabella

16 Scotiabank Peru Banco Continental BBVA,  
Banco de Credito, Banco Ripley

Banco de Credito, Citibank Peru,  
Banco Santander Peru

H? HSBC Bank Peru Banco Continental BBVA,  
Banco Financiero

–

19 Banco Santander Peru Banco de Credito –
;H Banco Azteca Banco Falabella, Banco Ripley Citibank Peru, Banco Falabella
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The potential percentage improvements of different inputs and outputs for the current two years are reported 
��'�/����!�'
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their performances. As observed, given the level of deposits and costs, tremendous potential for improvement 
�#�	����	
����	��	�|%&�����:�����&x	����������$���/��{]:_�:����2�����:�����"�	��������������7���x����
����:��������_���������;<<@!�]��������	
��/����$	
��������
�
���	��	������������	���������	�	���������
was observed to be Banco Azteca, followed by Banco Santander Peru, Banco de Comercio, Interbank, and 
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��������������	
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OEA. Given the current level of outputs, the total cost of the above bank should be controlled by more than 
50%. The other banks needing to focus on increasing the quantity of loans and OEA are Banco de Comercio, 
Interbank, and Banco Interamericano de Finanzas.

Table 6
�������
	*�,��������	��	*�, ��	
��	' �, ��	@��	KA

DMU Name of the Bank

2008 2009

>�,���� ���� ��
�� '�" >�,���� ���� ��
�� '�"
1 Banco Continental 

BBVA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
; Banco de Comercio 0.00 0.00 ;<!H� ;<?!<j 0.00 0.00 H�!@;�� H�!@;
3 Banco de Credito 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 Banco Financiero 0.00 0.00 0.00 0.00 0.00 0.00 ;!���� ;!�j�
6 Banco Interamericano  

de Finanzas
�H;!=� 0.00 3.96 �;=!�H -4.59 0.00 11.46  ;�!�=�

13 Citibank Peru 0.00 0.00 11.55 11.55 0.00 0.00 0.00 0.00
14 Interbank 0.00 0.00 H;!<� H;!<�� 0.00 0.00 14.64 14.64
15 Mibanco 0.00 0.00 0.00 0.00 0.00 0.00 ;!@@ ;!@@
16 Scotiabank Peru 0.00 0.00 @!��� @!�� 0.00 0.00 1.04 1.04
H? HSBC Bank Peru 0.00 0.00 6.45 HjH��!@< 0.00 0.00 0.00 0.00
H@ Banco Falabella 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 Banco Santander Peru �=!;j 0.00 40.51 3.05 0.00 0.00 0.00 0.00
;< Banco Ripley 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
;H Banco Azteca 0.00 0.00 H��!@j ;j<=?!@� 0.00 �jH!; �;!�� �;!��

Conclusion
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in the share of foreign banks and consolidation and privatization in the Peruvian banking sector. MNBs are 
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Peru were the best performers, whereas Banco Azteca was the worst performer, followed by Interbank and 
:��������_������!�'
������������	
���������	�	
�	�	
��������	����#�	����������	�/������
�����������
����������	����������	
�����/���������������$�����	
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a par with best practice banks in Peru.



161$�����
�&��+	��� ��
�	$
�&�	 ���+	>
�
	�����,����	"�
����

One of the limitations of the current study is that it is based on the intermediation approach and thus the 
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aspect of the DEA to capture stochastic noise for input and output data. On a positive note, the study is the 
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Footnotes
1 A ��
�����
�����	�����������������		�	���	
�	��/	�������������������	
����/��������	��������	����	������	�	��	
��

��������	����������������	���������������	��$	
�/�����������	������������������������������������	���!
;� ]���_����		��{��	����������]���������;<<j������������H==?���]�
��	�����;<<<�������_�������*���6����������*������

~�������;<<H������������������	
���	���	���!
�� ]�����	�	�������������;<<<������_����������������	��;<<;��������������	�������������������	
��������!�'
���-

���������������	��	��������	��������	
�������	������/����
������	��	������	
���]&����	�����������#���������
%����������	���!��H==j�!�]��������]�
��������������]	��x���������;<<<������������	����	�������	
��&����	�����/���-
ing sector.

�� 7���	
���]&�����������&������:��	�������]��������H==@���3���x��������]	��
����H==@���]	��
�������~��	����H==��!�
7���	
��%������������������;<<H�!

5 Reference set is a set where all DMUs under study are its member.
�� ]���]����������8
���H===��������������	����	��������������������%&������������	
�����������������������	�����-
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variables, almost all units may be on the frontier.
9 The production approach focuses on the bank’s operating costs, that is, the cost of labor (employees) and physical capi-
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