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Abstract. The research focus of the scientific paper is on the 
problem of performance measurement of credit institutions. The 
author recommends applying frontier analysis techniques such as 
Data Envelopment Analysis and Stochastic Frontier Approach to 
the efficiency analysis of Decision Making Units. Using modern 
computer technologies, the author has calculated dynamics of 
efficiency score of ten Latvian banks on the basis of DEA CCR 
approach, identified outliers among investigated banks, provided 
recommendations concerning optimal input volumes and 
established hidden development reserves using SFA method. 
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I. INTRODUCTION 

The remaining uncertainty in development of Latvian 
national economy and the absence of significant improvement 
of economical situation impacts activities of all economical 
subjects. Due to this fact, credit institutions that are 
performing redistribution of income inside of the country are 
especially vulnerable.  

In June 2010 21 banks and seven branches of foreign banks 
were functioning in Latvia that is indicative of increasing level 
of competition in the banking sector. Due to the absence of 
improvement in quality of credit portfolio, the volumes of 
reserves for non-performing loans in the first current half-year 
have reached 1,671 million LVL. Operating profits of Latvian 
banks continue decreasing, mainly because of credit 
impairments that made 49,3% of total banking losses (430,3 
million LVL) in the end of June 2010. These negative 
macroeconomical trends that have impact on activities of 
credit institutions are indicative of necessity of strong control 
over banking performance. 

Actually the estimation of the level of operating efficiency 
in the most Latvian banks is realized on the basis of 
quantitative approach of ratio analysis. Ratios measure the 
relationship between two variables chosen to provide insights 
into different aspects of the banks multifaceted operations, 
such as liquidity, profitability, capital adequacy, asset quality, 
risk management, and many others. Although the traditional 
ratio measures are attractive to analysts due to their simplicity, 
there are several limitations that must be considered. For 
example, the analysis assumes comparable units, which 
implies constant returns to scale (Smith 1990). Each of the 
indicators yields a one-dimensional measure by examining 
only a part of the organization's activities, or combining the 

multiple dimensions into a single, unsatisfactory number. 
Moreover, the seemingly unlimited number of ratios that can 
be created from financial statement data are often 
contradictory, thus ineffective for the assessment of overall 
performance. This overly simplistic analytical approach offers 
no objective means of identifying inefficient units and requires 
a biased separation of the inefficient and efficient levels. [1, 
350-351]  

Methods of frontier analysis ensure a principally different 
approach to the problem of efficiency measurement. They 
provide an opportunity of complex analysis of banking 
efficiency level for a certain period of time and comparison of 
it among investigated banks. This multidimensional approach 
meets the requirements to the banking performance evaluation 
methodology. The objective of the author’s research is to 
improve and supplement the methodology of efficiency 
measurement of Latvian banks on the basis of methods of 
frontier analysis. 

In the circumstances of unstable macroeconomical 
environment and competition, profitability is one of the most 
important indicators of stability and development of credit 
institutions. In this connection, the author analyzed the 
performance of a set of Latvian banks, assuming operating 
profits as an output. The objects of the research are members 
of Latvian banking sector; their efficiency level is analyzed 
over the time period from 2003 to 2009. Evaluating the 
performance on the basis of frontier approaches, the author 
included into the set of investigated objects banks that take 
leading positions on Latvian market (according to the volumes 
of total assets): JSC “Swedbank”, JSC “DnB Nord Banka”, 
JSC “Aizkraukles Banka”, JSC “Parex banka” (currently JSC 
“Citadeles Banka”), JSC “SEB Banka”, JSC “Latvijas 
Krājbanka”, JSC “Mortgage Bank”, JSC “Rietumu Banka”, 
JSC “Norvik Banka”, JSC “GE Money Bank” with the 
exception of branches of foreign banks. 

II. METHODS OF FRONTIER DATA ANALYSIS 

The progress of production technology and increase of 
production volumes have stimulated the development of 
performance measurement methodology. In the second part of 
the 20th century there were introduced methods of frontier 
data analysis that provided a qualitatively different approach 
to the problem. According to the methodology of methods of 
frontier data analysis, the efficiency score of investigated 
DMUs is calculated as a distance from the point that defines 
the production process of a Decision Making Unit (DMU) to 
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the certain efficiency frontier. Entities that are functioning on 
the efficiency frontier are considered to be absolutely 
technically efficient; inefficiency of other DMUs is increasing 
together with extension of the distance to the efficiency 
frontier. The value of efficiency score is fluctuating from zero 
to one.   

Methods of frontier analysis may be divided into two 
groups: parametric (Stochastic Frontier Approach (SFA), 
Distribution-Free Approach (DFA), Thick Frontier Approach 
(TFA)) and non-parametric (Data Envelopment Analysis 
(DEA), Free Disposal Hull (FDH)) methods.  

In accordance with parametric approaches, the efficiency 
frontier is constructed on the basis of econometric modeling, 
usually in form of Cobb-Douglas (log-linear) production 
function. Econometric analyses include two error components: 
an error term that captures inefficiency (ui) and a random error 
(vi). Parametric methods have significant advantages – they 
provide the possibilities to use panel data, to distinguish the 
random noise from inefficiency and to calculate the standard 
error of efficiency measurement results. Nevertheless, the 
stochastic approaches of performance measurement presume 
the comparison of investigated DMUs efficiency to the 
theoretically developed benchmark frontier; therefore the 
optimal combinations of inputs and outputs sometimes are not 
achievable practically. The application of parametric methods 
also requires observance of the restrictions imposed on the 
distributional assumptions on the inefficiencies and random 
error. 

In contrast to the econometric approaches, non-parametric 
methods are based on the hypothesis that the efficiency 
frontier is generated from the empirical results of the most 
efficient DMUs i.e. benchmarks that „float” on the piecewise 
linear frontier. The level of technical efficiency of these 
DMUs is 100%. However, the level of scale efficiency that 
defines the optimality of output and input proportions may 
have different values even among absolutely technically 
efficient DMUs. While mathematical, non-parametric methods 
require few assumptions when specifying the best-practice 
frontier, they generally do not account for random errors. [8, 
93] 

III.  THE CCR DEA MODEL 

The CCR DEA model was developed by Charnes, Cooper 
and Rhodes in 1978 to evaluate the performance of Decision 
Making Units (DMUs). To allow for applications to a wide 
variety of activities, the term DMU might be used to refer to 
any entity that is to be evaluated in terms of its abilities to 
convert inputs into outputs. These evaluations can involve 
governmental agencies and non-profit organizations as well as 
business firms, hospitals and educational institutions.  

The production process might be aimed either at 
minimization of resources or maximization of production 
volumes. The orientation of the model should be aimed at 
controllable variables. In context of banking, volumes of 
resources are usually over control of management; therefore 
only input-oriented model will be examined in the paper. 

The measurement of comparative efficiency is based on the 
assumption that the performance of each DMU is calculated in 
comparison to n investigated DMUs. Each DMU consumes 
varying amounts of m different inputs to produce s different 
outputs. Specifically, DMU j consumes amount xij of input i 
and produces amount yrj  of output r. It is necessary to assume 
that xij ≥ 0 and yrj  ≥ 0 and further to assume that each DMU 
has at least one positive input and one positive output value. 
Primarily the DEA model was expressed in fractional, i.e. 
ratio-form. In this form the ratio of outputs to inputs is used to 
measure the relative efficiency of the DMUj = DMU0 to be 
evaluated relative to the ratios of all of the j = 1,2, ..., n DMUj. 
The CCR construction can be interpreted as the reduction of 
the multiple-output/multiple-input situation (for each DMU) to 
that of a single 'virtual' output and 'virtual' input. For a 
particular DMU the ratio of this single virtual output to single 
virtual input provides a measure of efficiency that is a function 
of the multipliers. In mathematical programming parlance, this 
ratio, which is to be maximized, forms the objective function 
for the particular DMU being evaluated. A set of normalizing 
constraints (one for each DMU) reflects the condition that the 
virtual output to virtual input ratio of every DMU, including 
DMU j = DMU0, must be less than or equal to unity. The 
mathematical programming problem may thus be stated as (1): 

 

   
 
 

where  
h0 – the function of virtual output and virtual input ratio of 
DMU0; 
ur – the output multiplier of DMU0; 
vi – the input multiplier of DMU0; 
yr0 – the output of DMU0; 
xi0 – the input of DMU0; 
yrj – outputs of 1,2…n DMUs; 
xij – inputs of 1,2…n DMUs. 

 
The above ratio form yields an infinite number of solutions; 

if (u*, v*)  is optimal, then (αu*, αv*) is also optimal for α > 0. 
However, the transformation developed by Charnes and 
Cooper (1962) for linear fractional programming selects a 
representative solution [the solution (u, v) for which  

and yields the equivalent linear programming problem in 
which the change of variables from (u, v) to (µ, ν) is a result of 
the Charnes-Cooper transformation (2): 
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z – the CCR input-oriented function of DMU0 (multiplier 
form); 
µr – the output multiplier of DMU0; 
νi – the input multiplier of DMU0; 
yr0 – the output of DMU0; 
xi0 – the input of DMU0; 
yrj – outputs of 1,2…n DMUs; 
xij – inputs of 1,2…n DMUs; 

Model that is expressed by (2) can be solved by its dual 
problem (3): 

 
 
 
 
 
 
 
    

 
 

where 
θ* – the optimal value of dual variable θ of  
DMU0; 
θ, λj – dual variables of DMU0; 
yr0 – the output of DMU0; 
xi0 – the input of DMU0; 
yrj – outputs of 1,2…n DMUs; 
xij – inputs of 1,2…n DMUs. 

This last model is sometimes referred to as the "Farrell 
model" because it is the one used in Farrell (1957). In the 
economics portion of the DEA literature it is said to conform 
to the assumption of "strong disposal" because it ignores the 
presence of non-zero slacks. In the operations research portion 
of the DEA literature this is referred to as "weak efficiency."  

By virtue of the dual theorem of linear programming we 
have z* = θ. Hence either problem may be used. One can solve 
the dual linear program, to obtain an efficiency score. Setting 
θ = 1 and λk* = 1 with λk = λo*  and all other λk*  = 0, a solution 
of dual problem (see Formula 3) always exists. Moreover this 
solution implies θ*  ≤ 1. The optimal solution, θ* , yields an 
efficiency score for a particular DMU.  

The process is repeated for each DMU. i.e., solving the 
model, expressed by Formula 3, with (Xo, Yo) = (Xk, Yk), 
where (Xk, Yk) represent vectors with components xik , yrk and, 
similarly (Xo, Yo) has components xok , yok. DMUs for which 
θ* < 1 are inefficient, while DMUs for which θ* = 1 are 
boundary points. Some boundary points may be "weakly 
efficient" because we have non-zero slacks. This may appear 
because alternate optima may have non-zero slacks in some 
solutions, but not in others. However, we can avoid this effect 
by invoking the following linear program in which the slacks 
are taken to their maximal values (4). 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
where 
si

– – input slacks; 
sr

+ – output slacks; 
θ* – the optimal value of dual variable θ of DMU0; 
λj – the dual variable of DMU0; 
yr0 – the output of DMU0; 
xi0 – the input of DMU0; 
yrj – outputs of 1,2…n DMUs; 
xij – inputs of 1,2…n DMUs. 

It shall be noted that the choices of si
– and sr

+ do not affect 
the optimal θ* which is determined from model expressed by 
(3). These developments lead to the following definitions of 
DEA efficiency: 

DEA Efficiency: The performance of DMU0 is fully (100%) 
efficient if and only if both (i) θ* = 1 and (ii) all slacks si

–*  = 
sr

+*  = 0.  
Weakly DEA Efficiency: The performance of DMU0 is 

weakly efficient if and only if both (i) θ* = 1 and (ii) si
–*
≠ 0 

and/or sr
+*
≠ 0 for some i and r in some alternate optima. [2, 8-

12] 
The CCR efficiency score is indicative of the overall 

efficiency level of investigated DMUs. 

IV.  THE STOCHASTIC FRONTIER APPROACH 

The Stochastic Frontier Approach (SFA) is the econometric 
method of efficiency estimation. It presumes a certain 
functional form for the description of the process of 
production. The performance of investigated banks is 
estimated on the basis of stochastic Cobb-Douglas production 
function. The SFA method allows estimating the level of 
technical efficiency. Assuming that the production function is 
depending on several factors x1,...,xn, its functional form is y = 
F (x1,...,xn), and the functioning bank using a similar volume 
of resources can produce at least the same volume of 
production if: y = F (x1,...,xn) exp(-u) ≤ F (x1,...,xn) where u > 
0. Exp(-u) expresses the level of technical inefficiency of 
investigated objects. Due to the significant competition in the 
banking sector, the author recommends to use the stochastic 
model with time-varying technical efficiency for panel data 
(5): 
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yit – panel data of production (output) volumes; 
βot – frontier intercept (constant); 
βn – vector of of technological parameters; 
xnit – panel data of resources (input) volumes; 
vit – random error term for panel data; 
uit – inefficiency error term for panel data. 

The Stochastic Frontier Approach model includes two error 
components: an error term that captures inefficiency (uit) and a 
random error (vit). It is impossible to calculate the precise 
value of inefficiency, because of its composite structure. Due 
to this, the result of efficiency measurement is the conditional 
expectation of its value (6): 

ûit = E(uit ׀ vit – uit = êit)  (6) 

where 
ûit – modeled  inefficiency error term for panel data; 
uit – inefficiency error term for panel data; 
vit – random error term for panel data; 
êit – modeled random error term for panel data without 
inefficiency error term. 

V. THE APPLICATION OF MULTISTAGE APPROACH TO THE 

EFFICIENCY MEASUREMENT OF LATVIAN BANKS  

Methodology of the research 

It is possible to view stochastic frontier regressions as 
competing with DEA. Carried to an extreme the two 
approaches, DEA vs. Stochastic Frontier Regressions, can be 
regarded as mutually exclusive – as in Schmidt (1985). An 
alternative view is also possible in which the two approaches 
can be used in complementary fashion. Ferrier and Lovell 
(1990), for example, use two approaches to cross-check each 
other. In this approach, the objective is to avoid what Charnes, 
Cooper and Sueyoshi (1988) refer as „methodological bias”. 
Indeed, going a step further, it is possible to join the two 
approaches in the multistage methodology of efficiency 
evaluation. [6, 292-293] 

The problem of keeping profitability is especially actual and 
important in the circumstances of unstable macroeconomical 
environment. In this connection, there is developed a concept 
of efficiency measurement of Latvian banks in the research, 
assuming operational profit to be an output while interest 
expense, personnel costs and credit impairments are defined as 
inputs.  

The first stage of the performance evaluation will be 
completed on the basis of DEA CCR approach that allows 
calculating overall efficiency score and optimal volumes of 
inputs. The second stage of the research is realized using SFA 
method that provides a possibility of cross-checking and 
identification of hidden reserves of development. 

Efficiency measurement results of Latvian banks on the basis of 
CCR DEA approach 

The application of DEA approach requires the 
determination of assumptions, concerning orientation 
measures of the model and the concept of returns to scale 

(RTS). The banking production process may be aimed either 
at minimization of resources (input-oriented) or maximization 
of production volumes (output-oriented). It is emphasized in 
the international researches that the orientation of the model 
should be aimed at controllable variables. Usually volumes of 
resources are considered to be over control of banking 
management, therefore there is applied the assumption of 
input orientation in the research. Since the constant returns to 
scale CRS approach represents the total (overall) efficiency 
level, CCR DEA model is considered to be the basic concept 
of the research. 

The results of banking performance evaluation on the basis 
of CCR input-oriented model, assuming operating profit as an 
output, are represented in Figure 1. 
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Fig. 1. Dynamics of banking CCR efficiency score, (%)  

The results of the efficiency measurement approve that the 
average level of performance of investigated banks has 
diminished to 76,54% in 2008. The highest overall efficiency 
(84,58%) was observed in 2006 that is concerned with the 
increase of crediting activity in the banking sector. The 
redistribution of leaders’ positions among investigated objects 
is among important trends that are characterizing the dynamics 
of the efficiency score. 

JSC “Rietumu Banka” has demonstrated the best result, 
operating on the efficiency frontier during all periods of the 
observation. The long-term stability of the efficiency level of 
JSC “Rietumu Banka” is indicative of its ability to maximize 
the volume of output using minimal volumes of inputs and to 
ensure optimal proportions of output and inputs in the process 
of production, thus of both 100% technical and scale 
efficiency in comparison to the set of investigated banks. The 
maximal overall efficiency of “Rietumu Banka” is confirmed 
by its successful strategy and consistent management 
activities. The target customer group of JSC “Rietumu Banka” 
consists of legal entities and private customers with high level 
of income, mainly nonresidents. Other financial indicators 
justify high efficiency level of JSC “Rietumu Banka”: its 
profit for the nine months of 2010 is 4 million euro, the capital 
adequacy ratio is 18.17% and liquidity ratio – 53.85%. 
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JSC “Swedbank” and JSC “Latvijas Krājbanka” have 
improved their performance during the investigated period 
significantly. In 2008 both credit institutions were functioning 
on the efficiency frontier, having 100% CCR efficiency score. 
Despite of growing interest expenses and impairment losses 
JSC “Swedbank” and JSC “Latvijas Krājbanka” have 
succeeded in keeping and increasing volumes of operating 
revenues.  JSC “Aizkraukles Banka” and JSC “Norvik Banka” 
were fully efficient in 2003 and 2005, but both credit 
institutions have lost their leading positions by the end of the 
investigation period.  

To improve the performance of inefficient banks, it is 
important to determine, which proportions of resources will 
maximize the overall efficiency level (see Table I). 

 
TABLE I 

CCR VIRTUAL INPUT VOLUMES IN 2003 (THSD. LVL) 

  

Virtual input 
(Personnel costs), 

reduction (%) 

Virtual input 
(Interest 
expense), 

reduction (%) 

Virtual input 
(credit 

impairments), 
reduction (%)  

Latvijas 
Krājbanka 

3 046,43 

(45,81%) 
1 596,09   
(56,72%) 

560,30     
(45,81%) 

Swedbank 

8 164,16 

 (19,53%) 
9 550,00   
(32,93%) 

3 657,19   
(21,60%) 

DnB Nord 
Bank 

2 246,81 

 (39,11%) 
1 178,92   
(59,25%) 

248,43    
(39,11%) 

Mortgage 
Bank 

2 485,19 

(48,94%) 
2 907,04  
(58,43%) 

1 113,26   
(54,69%) 

Aizkraukles 
Banka 

3 375,00 

 (0,00%) 
1 768,00 
(0,00%) 

643,00    

(0,00%) 

Parex Banka 
11 394,03  
(23,23%) 

13 328,13  
(24,35%) 

5 104,04   
(57,13%) 

Rietumu 
Banka 

5 308,00 

(0.00%) 
2 788,00  
(0.00%) 

319,00      
(0.00%) 

SEB Banka 

7 600,51 

 (32,31%) 
8 890,67  
(34,99%) 

3 404,70   
(33,89%) 

Norvik 
Banka 

2 056,00 

 (0,00%) 
2 405,00  
(0,00%) 

921,00    

(0,00%) 

GE Money 
Bank 

2 359,88  

(33,22%) 
1 239,08  
(45,96%) 

182,97     
(33,22%) 

The DEA approach provides a possibility to calculate the 
volumes of virtual optimal inputs. According to the data in 
Table I, the CCR projection requires significant reduction in 
inputs, especially for JSC „DnB Nord Bank“, JSC “Latvijas 
Krājbanka”, JSC „Mortgage Bank“ and JSC „Parex Banka“. It 
is necessary to emphasize that interest expense and 
impairment losses have a stronger impact on the overall 
efficiency level than personnel costs. The average efficiency 
in the year 2008 has remained on the same level as in 2003. 
Nevertheless, the improvement of profitability of two banks 
could be achieved only after dramatic decrease of input 
volumes: JSC “Parex Banka” should cut its interest expense 
and impairment losses by 61,34% and 68,51% respectively in 
order to operate on the efficiency frontier (see Table II). 
However, the optimization of JSC “GE Money Bank” input 

volumes is concerned with diminishing of its personnel costs 
by 71,72% and credit impairment costs by 61,96%. 

TABLE II 

CCR VIRTUAL INPUT VOLUMES IN 2008 (THSD. LVL) 

  

Virtual input 
(Personnel costs), 

reduction (%) 

Virtual input 
(Interest 
expense), 

reduction (%) 

Virtual input 
(credit 

impairments), 
reduction (%)  

Latvijas 
Krājbanka 

11 369,00 

(0,00%) 
22 260,00   
(0,00%) 

5 200,00     
(0,00%) 

Swedbank 

34 582,00 

 (0,00%) 
184 127,00   

(0,00%) 
52 807,00   
(0,00%) 

DnB Nord 
Bank 

8 814,21 

 (23,60%) 
46 930,03   
(39,88%) 

13 459,37    
(34,88%) 

Mortgage 
Bank 

6 605,38 

(30,83%) 
23 945,69  
(45,66%) 

6520,30   
(30,83%) 

Aizkraukles 
Banka 

9 042,89 

 (42,46%) 
18 575,23 
(38,78%) 

11 437,03    

(38,78%) 

Parex Banka 

19 416,46  

(61,34%) 
48 615,17  
(61,34%) 

34 154,96   
(68,51%) 

Rietumu 
Banka 

12 526,00 

(0,00%) 
26 515,00  
(0.00%) 

22 433,00     
(0.00%) 

SEB Banka 

19 229,25 

 (13,76%) 

93 696,12  

(13,76%) 
30 077,98  
(16,14%) 

Norvik 
Banka 

7 375,69 

 (25,88%) 
16 022,55  
(25,88%) 

9 769,03    

(25,88%) 

GE Money 
Bank 

2 621,86  

(71,72%) 
5 549,95  
(40,41%) 

4 695,53     
(61,96%) 

Identification of outliers 

The operational revenue of JSC “Aizkraukles Banka” has 
dropped to 2,5 million LVL in the year 2009 and CCR-
efficiency of the bank was 3,78%. Due to the principle of 
comparative analysis, this result has perverted the efficiency 
scores of other investigated banks. These facts are indicative 
of the outlier status of JSC “Aizkraukles Banka”, therefore the 
bank was excluded out the set of investigated credit 
institutions in 2009 (see Figure 2).   
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Fig. 2. Banking CCR efficiency score in 2009, (%) 
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According to the data of the annual report, the financial 
profit of JSC “Aizkraukles Banka” for the year 2009 before 
allowances was LVL 39 million. Nevertheless, for the first 
time in over 10 years the bank has reported a loss of LVL 19 
million, which is mainly attributable to the allowances 
established according to the prudent and conservative 
assessment of its loan portfolio quality.  

The results of efficiency measurement in 2009 confirm the 
stability of trends which were typical in the previous year: JSC 
“Swedbank”, JSC “Latvijas Krājbanka”, JSC “Rietumu 
Banka” are keeping their leading positions, while the 
performance of JSC “Parex banka” and JSC “GE Money 
Bank” has collapsed to 22,85% and 43% respectively. 

Efficiency measurement of Latvian banks on the basis of 
Stochastic Frontier Approach 

The first stage of the performance analysis provides 
information concerning both DEA overall efficiency scores 
and optimal input volumes. In accordance with the approach 
of Data Envelopment Analysis, the efficiency frontier is 
generated from the empirical results of the most efficient 
Decision Making Units i.e. benchmarks that „float” on the 
piecewise linear frontier; therefore some of investigated 
objects are 100% efficient. Nevertheless, it is important to 
identify hidden efficiency reserves even for fully CCR-
efficient DMUs. It is achievable on the basis of Stochastic 
Frontier Approach technique. Due to this method, the 
efficiency frontier is constructed using principles of 
econometrical modeling that allows estimating the 
performance in comparison to the theoretically developed 
efficiency frontier. 

The application of SFA method requires specifying the 
functional form of the efficiency estimation model. The author 
has used the log-linear model specification, as in (5). In 
accordance with the basic concept of the research, operational 
profit are presumed to be an output while interest expense, 
personnel costs and credit impairments are defined as inputs. 
Due to the composite structure of the model error, there are 
applied Ordinary Least Squares (OLS) and Maximum 
Likelihood Estimation (MLE) methods in the efficiency 
analysis. Vi and ui are assumed to be normal and half-normal 
distributed, respectively. The calculations are accomplished 
using the FRONTIER 4.1. program (see Table III). 

 
TABLE II I 

COEFFICIENTS OF THE EFFICIENCY MEASUREMENT MODEL ON THE BASIS OF 

STOCHASTIC FRONTIER APPROACH 

Parameters of the model Coefficient  Standard 
errors 

Beta 0 (constant) 0.28 0.70 

Beta 1 (personnel costs) -0.77 0.12 

Beta 2 (interest expense) 0.88 0.69 

Beta 3 (impairment losses) 0.72 0.13 

On the one hand, it is possible that on the basis of MLE 
algorithm due to distributional assumptions concerning 
composite error terms there is calculated a local extremum of 
the log-likelihood function. On the other hand, the results of 

efficiency measurement correspond to the economical 
intuition: after optimization of input volumes 100% CCR-
efficient banks proved to be 83-86% efficient on the basis of 
SFA method, demonstrating minimal volatility of the 
efficiency score during the period of the research (see Figure 
3).  
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Fig. 3. The average technical efficiency score on the basis of  Stochastic 
Frontier Approach, (%) 

VI.  CONCLUSIONS 

The scientific paper is devoted to the performance 
measurement problem of Latvian credit institutions. The 
standard methods of efficiency measurement, such as 
quantitative ratio analysis, ratings and regression analysis do 
not provide the possibility of multidimensional efficiency 
evaluation. The methodology of frontier methods is 
considered to be a sophisticated tool for efficiency 
measurement that allows the investigation of complex 
production processes among a set of Decision Making Units 
(DMUs). According to the information that is available to the 
author, Latvian banks to the efficiency measurement currently 
do not apply methods of frontier data analysis.  

The author has implemented the multistage approach, 
analyzing efficiency scores of a set of Latvian banks using 
CCR DEA and SFA techniques. JSC “Rietumu Banka” has 
demonstrated the best result, operating on the efficiency 
frontier during all periods of the observation. There were 
calculated volumes of weighted optimal inputs that provide 
the possibility to maximize the overall efficiency score, using 
DEA technique. Using the Stochastic Frontier Approach, it 
was stated that even after optimization of input volumes there 
is still a possibility to improve the banking performance by 
17% in the year 2009.  

According to the obtained results of the research, the author 
recommends to improve the methodology of efficiency 
measurement of Latvian banks on the basis of multistage 
application of frontier analysis methods. 
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Tatjana Aršinova. Daudzposmu pieeja efektivitātes novērt ēšanas problēmai, pielietojot robežas analīzes metodes 
Banku darbības efektivitātes novērtēšana ir bijusi par daudzu pētījumu objektu produktivitātes analīzes jomā. Sakarā ar bankas ražošanas procesu sarežģītību, 
efektivitātes novērtēšanas metodei ir jānodrošina daudzdimensionālās novērtēšanas iespēju. Tas var tikt realizēts, izmantojot robežas datu analīzes metodes.  
Zinātniskajā rakstā ir izstrādāta daudzposmu pieeja banku efektivitātes novērtēšanai uz datu čaulas analīzes DEA un stohastiskās robežas SFA metožu pamata. 
Izmantojot mūsdienu informācijas tehnoloģijas, tika izanalizēta Latvijas banku izlases efektivitātes līmeņa dinamika, optimālie resursu apjomi neefektīvām 
bankām, kā arī novērtētas banku efektivitātes paaugstināšanas rezerves uz stohastiskās robežas (SFA) metodes pamata. Pirmais efektivitātes novērtēšanas posms 
tika īstenots, pielietojot DEA CCR pieeju. Šī metode nodrošina iespēju ne tikai aprēķināt analizējamo banku efektivitāti, bet arī noteikt optimālās resursu 
proporcijas. Veicot efektivitātes novērtēšanu uz datu čaulas analīzes (DEA) metodes pamata, tika noteikts līderis analizējamo banku starpā. AS “Rietumu Banka” 
funkcionēja ar maksimālu atdevi, saglabājot 100% efektivitāti laika posmā no 2003. līdz 2009. gadam. Otrais efektivitātes analīzes posms tika realizēts uz 
stohastiskās robežas (SFA) metodes pamata. Balstoties uz datiem par banku optimāliem resursu apjomiem, efektivitātes robeža tika konstruēta uz ekonometriskās 
modelēšanas bāzes. Uz SFA metodes pamata aprēķinātā efektivitāte saglabājās 83-86% līmenī, demonstrējot minimālo svārstīgumu izpētes periodā.  
Autore rekomendē praktiski izmantot šos rādītājus stratēģiskajā un operacionālajā plānošanā, lēmumu pieņemšanas procesā, nozares etalonu noteikšanā un risku 
vadībā.  
 
Татьяна Аршинова. Многоэтапный подход к проблеме оценки эффективности при использовании методов граничного анализа 
Оценка эффективности банков является предметом многих исследований в области анализа продуктивности. В связи со сложностью специфики 
банковских производственных процессов, метод оценки эффективности должен обеспечивать возможность многомерной оценки. Это достижимо при 
использовании методов граничного анализа.  
В научной статье разработана поэтапная концепция оценки эффективности на основе методов оболочечного анализа данных DEA и стохастической 
границы SFA. При использовании современных информационных технологий проанализирована динамика уровня эффективности группы латвийских 
банков, оптимальные объемы ресурсов для неэффективных банков, а также оценены скрытые резервы повышения эффективности банков на основе 
метода стохастической границы SFA. Первый этап оценки эффективности был реализован при использовании подхода DEA CCR. Этот метод 
предоставляет возможность не только рассчитать эффективность анализируемых банков, но и определить оптимальные пропорции ресурсов.  Оценив 
эффективность на основе метода оболочечного анализа данных (DEA), был выявлен лидер среди анализируемых банков. АО «Риетуму банка» 
функционировал с максимальной отдачей, сохраняя уровень 100% эффективности в течение периода с 2003 по 2009 год. Второй этап анализа 
эффективности был реализован на основе метода стохастической границы SFA. Основываясь на данных об оптимальных объёмах ресурсов, граница 
эффективности была сконструирована на базе эконометрического моделирования. Эффективность, рассчитанная на основе метода SFA, сохранялась 
на уровне 83-86%, демонстрируя минимальную неустойчивость в исследуемом периоде. 
Автор рекомендует практически использовать эти показатели в стратегическом и операционном планировании, в процессе принятия решений, при 
определении эталонов отрасли и в риск-менеджменте. 


