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Abstract. The research focus of the scientific paper is on ¢h
problem of performance measurement of credit instigtions. The
author recommends applying frontier analysis techrques such as
Data Envelopment Analysis and Stochastic Frontier Aproach to
the efficiency analysis of Decision Making Units. §lng modern
computer technologies, the author has calculated dgmics of
efficiency score of ten Latvian banks on the basisf ®EA CCR
approach, identified outliers among investigated baks, provided
recommendations concerning optimal input volumes ah
established hidden development reserves using SFAethod.
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. INTRODUCTION

multiple dimensions into a single, unsatisfactonymmer.
Moreover, the seemingly unlimited number of ratibat can

be created from financial statement data are often
contradictory, thus ineffective for the assessnmanbverall
performance. This overly simplistic analytical apgeh offers

no objective means of identifying inefficient unétad requires

a biased separation of the inefficient and effitievels. [1,
350-351]

Methods of frontier analysis ensure a principaliffedent
approach to the problem of efficiency measureméhiey
provide an opportunity of complex analysis of bagki
efficiency level for a certain period of time anohaparison of
it among investigated banks. This multidimensicaabroach
meets the requirements to the banking performanaki&tion
methodology. The objective of the author’s reseaicho

The remaining uncertainty in development of Latviadmprove and supplement the methodology of efficjenc

national economy and the absence of significantdwvgment
of economical situation impacts activities of atloaomical
subjects. Due to this fact, credit institutions tthare
performing redistribution of income inside of theuatry are
especially vulnerable.

In June 2010 21 banks and seven branches of fobeigks
were functioning in Latvia that is indicative otieasing level
of competition in the banking sector. Due to theeaize of
improvement in quality of credit portfolio, the wwhes of
reserves for non-performing loans in the first eatrhalf-year
have reached 1,671 million LVL. Operating profifsLatvian

measurement of Latvian banks on the basis of methudid
frontier analysis.

In the circumstances of unstable macroeconomical
environment and competition, profitability is onktbe most
important indicators of stability and developmerit coedit
institutions. In this connection, the author anatyzthe
performance of a set of Latvian banks, assumingabipg
profits as an output. The objects of the researelmeembers
of Latvian banking sector; their efficiency level analyzed
over the time period from 2003 to 2009. Evaluatitig
performance on the basis of frontier approaches,atlthor

banks continue decreasing, mainly because of credicluded into the set of investigated objects baffieat take

impairments that made 49,3% of total banking lo4g&9,3

leading positions on Latvian market (accordinghi® ¥olumes

million LVL) in the end of June 2010. These negativOf total assets): JSC “Swedbank”, JSC “DnB Nord lzeéin

macroeconomical trends that have impact on ada#witdf
credit institutions are indicative of necessitystfong control
over banking performance.

Actually the estimation of the level of operatingiagency
in the most Latvian banks is realized on the basis
guantitative approach of ratio analysis. Ratios suea the
relationship between two variables chosen to pewdights
into different aspects of the banks multifacetecrapons,
such as liquidity, profitability, capital adequa@gset quality,
risk management, and many others. Although theitivadl
ratio measures are attractive to analysts dueeio simplicity,
there are several limitations that must be consulefor

JSC “Aizkraukles Banka”, JSC “Parex banka” (curedSC
“Citadeles Banka”), JSC “SEB Banka”, JSC “Latvijas
Krajbanka”, JSC “Mortgage Bank”, JSC “Rietumu Banka”,
JSC “Norvik Banka”, JSC “GE Money Bank” with the
exception of branches of foreign banks.

Il. METHODS OF FRONTIER DATA ANALYSIS

The progress of production technology and increafe
production volumes have stimulated the developmeft
performance measurement methodology. In the separicf
the 20th century there were introduced methodsrartftier
data analysis that provided a qualitatively differapproach

example, the analysis assumes comparable unitschwhio the problem. According to the methodology of moeis of

implies constant returns to scale (Smith 1990).hEaf the
indicators yields a one-dimensional measure by @xam
only a part of the organization's activities, omtmning the
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frontier data analysis, the efficiency score of estigated
DMUs is calculated as a distance from the point tedines
the production process of a Decision Making UniM(D) to
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the certain efficiency frontier. Entities that dumctioning on The measurement of comparative efficiency is basethe
the efficiency frontier are considered to be ab®bu assumption that the performance of each DMU isutaled in
technically efficient; inefficiency of other DMUs increasing comparison ton investigated DMUs. Each DMU consumes
together with extension of the distance to thecifficy varying amounts ofn different inputs to produce different
frontier. The value of efficiency score is fluctumf from zero outputs. SpecificallyDMU; consumes amount; of input i
to one. and produces amoug of outputr. It is necessary to assume

Methods of frontier analysis may be divided intootw thatx; > 0 andy; > 0 and further to assume that each DMU
groups: parametric (Stochastic Frontier ApproachA)S has at least one positive input and one positivpudwalue.
Distribution-Free Approach (DFA), Thick Frontier pygwach Primarily the DEA model was expressed in fractionriag.
(TFA)) and non-parametric (Data Envelopment Analysiratio-form. In this form the ratio of outputs tgims is used to
(DEA), Free Disposal Hull (FDH)) methods. measure the relative efficiency of the DM8 DMU, to be

In accordance with parametric approaches, theiefity evaluated relative to the ratios of all of jre 1,2, ..., nDMU;.
frontier is constructed on the basis of economeatradeling, The CCR construction can be interpreted as thectentuof
usually in form of Cobb-Douglas (log-linear) protioa the multiple-output/multiple-input situation (foaeh DMU) to
function. Econometric analyses include two erranponents: that of a single 'virtual' output and ‘virtual' inp For a
an error term that captures inefficiency) @nd a random error particular DMU the ratio of this single virtual guit to single
(v;). Parametric methods have significant advantagéisey virtual input provides a measure of efficiency tisah function
provide the possibilities to use panel data, tdirdisish the of the multipliers. In mathematical programminglpace, this
random noise from inefficiency and to calculate sti@ndard ratio, which is to be maximized, forms the objeetiunction
error of efficiency measurement results. Neverdglethe for the particular DMU being evaluated. A set ofmalizing
stochastic approaches of performance measuremestpe constraints (one for each DMU) reflects the cownditihat the
the comparison of investigated DMUs efficiency thet virtual output to virtual input ratio of every DMUncluding
theoretically developed benchmark frontier; therefdhe DMU; = DMU, must be less than or equal to unity. The
optimal combinations of inputs and outputs somedige not mathematical programming problem may thus be stasgd):
ach|evabl_e practically. The application _of_para!memnethods maxh, (u,v) = zr uy, /Z.Vi X,
also requires observance of the restrictions impaze the _
distributional assumptions on the inefficienciesd aandom Subject to

error. :
uy./» vx <lfor j=1..,n,
In contrast to the econometric approaches, nonapetric Zr Vi Z' nY =1
methods are based on the hypothesis that the esfigi U,,V; >0 for all i and r, @

frontier is generated from the empirical resultstiodé most where
efficient DMUs i.e. benchmarks that ,float” on tpéecewise hy— the function of virtual output and virtual inpattio of
linear frontier. The level of technical efficienoyf these DMUyg;
DMUs is 100%. However, the level of scale efficigrtbat U, — the output multiplier of DMbJ
defines the optimality of output and input propams may Vi — the input multiplier of DM,
have different values even among absolutely teellgic Y. — the output of DM}
efficient DMUs. While mathematical, non-parametriethods Xio — the input of DMU;
require few assumptions when specifying the besttire Y, — outputs of 1,2...n DMUs;
frontier, they generally do not account for randemors. [8, X; — inputs of 1,2...n DMUs.
93]
The above ratio form yields an infinite number ofusions;
lll. THECCRDEA MODEL if (u*, v*) is optimal, therfau*, av*) is also optimal foe > 0.

The CCR DEA model was developed by Charnes, Coop pwever, the trans_formation _developed by _Charnesl an
and Rhodes in 1978 to evaluate the performanceesfsipn CO0Per (1962) for linear fractional programminaest$ a
Making Units (DMUSs). To allow for applications to wide representative solution [the soluti@n v) for which 2. % x. =1

variety of activities, the term DMU might be usedrefer to ~ and yields the equivalent linear programming probie
any entity that is to be evaluated in terms ofaitslities to Which the change of variables frdm v)to (4, v) is a result of
convert inputs into outputs. These evaluations tamlve € Charnes-Cooper transformation (2):
governmental agencies and non-profit organizatamwell as RS
. ; : : A maxz=">>"u,Y,,
business firms, hospitals and educational institigti =
_T.he. p_roduction process might_ _be . aimed eit_her ‘subject to
minimization of resources or maximization of protioe "
volumes. The orientation of the model should beedlinat Z ._ZV. <0
. . Iur er |Xu
controllable variables. In context of banking, voks of = i=
resources are usually over control of manageméetefore iv
=1

only input-oriented model will be examined in thegppr. X0 =1

17710

/Llr 1vi Z 01 (2)
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z — the CCR input-oriented function of DM multiplier m s
form); max » s + > s/
u — the output multiplier of DMYJ i1 =i
v; — the input multiplier of DM}, subject to
Yro— the output of DMy, n )
Xio — the input of DM\Y; DX A+ s =07 %, i=12.. m;
y; — outputs of 1,2...n DMUs; =1
Xj — inputs of 1,2...n DMUs; le YA - s =y, F=12.. s
Model that is expressed by (2) can be solved bguitd
problem (3): P s o A;:80,8 20V, ., 4)
0" =min 6 where :
) S~ — input slacks;
subject to s"— output slacks;
n 6" — the optimal value of dual varialfleof DMUj;
D XA, < 0%, i=12,...,m; A — the dual variable of DMy
j=1

Yro — the output of DM}
Y 1. > - 12 . Xio — the input of DMU;
Z Yiti = Yoo r=12...s y; — outputs of 1,2...n DMUS;
- Xj — inputs of 1,2...n DMUs.

4; 20 1=12,...,n, (3)

It shall be noted that the choicesgfands* do not affect
V\{here the optimalé* which is determined from model expressed by
6" —the optimal value of dual variatfieof (3). These developments lead to the following dedins of
DMUy; DEA efficiency:
0, % — dual variables of DM}/ DEA Efficiency: The performance of DMs fully (100%)
Yro — the output of DMy efficient if and only if both (i)* = 1 and (ii) all slacks™ =
Xio — the input of DMU; s™ =0.
y; — outputs of 1,2...n DMUs; Weakly DEA Efficiency: The performance of DMyJis
Xj —inputs of 1,2...n DMUs. weakly efficient if and only if both (ip* = 1 and (i)s # 0

) ) ) and/ors*"# 0 for somei andr in some alternate optima. [2, 8-
This last model is sometimes referred to as tharéfa 12]

model" because it is the one used in Farrell (19%7)the
economics portion of the DEA literature it is s&dconform
to the assumption of "strong disposal" becausgribries the
presence of non-zero slacks. In the operationgrelsgortion IV. THE STOCHASTIC FRONTIER APPROACH
of the DEA literature this is referred to as "wesdficiency."
By virtue of the dual theorem of linear programmiwg

The CCR efficiency score is indicative of the oVera
efficiency level of investigated DMUs.

The Stochastic Frontier Approach (SFA) is the ecostic

havez* = 0. Hence either problem may be used. One can solJfthod of efficiency estimation. It presumes a aert

the dual linear program, to obtain an efficiencgrec Setting function_al form for the description of _the process )
0= 1andi* = 1 with 4, = A.* and all othe,* = 0, a solution production. The performance of investigated baniss i

estimated on the basis of stochastic Cobb-Dougladugtion
function. The SFA method allows estimating the lewé
technical efficiency. Assuming that the productfanction is
depending on several factots...,x,, its functional form ig/ =

F (X,....%,), and the functioning bank using a similar volume
of resources can produce at least the same volufme o
production if:y = F (Xg,...,X,) exp(-u) < F (Xg,...,X,) whereu >

of dual problem (see Formula 3) always exists. Moee this
solution implies#* < 1. The optimal solutiong*, yields an
efficiency score for a particular DMU.

The process is repeated for each DMU. i.e., sohthngy
model, expressed by Formula 3, witK,, Y, = (X Y,
where(Xy, Yy) represent vectors with componerys, v and,

similarly (X,, Yo) has componen , Yok- DMUs for which . AP
y (X, Yo) P B + Yok 0. Exp(-u) expresses the level of technical inefficiency of

0 < 1 are inefficient, while DMUs for whiclg* = 1 are | X ) L o
boundary points. Some boundary points may be ..Weakllnvestlgated objects. Due to the significant coritipet in the

efficient” because we have non-zero slacks. Thig appear banking §ect9r, the a_uthor recpmmeqd§ to use tehastic
because alternate optima may have non-zero slacksrne model with time-varying technical efficiency for el data
solutions, but not in others. However, we can atbid effect (5):
by invoking the following linear program in whiche slacks
are taken to their maximal values (4). Iy, =By + Zﬂn IN X0 + Vi — Uy, ©®)

n

where
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yir — panel data of production (output) volumes;
Bot — frontier intercept (constant);

B, — vector of of technological parameters;

Xnit — panel data of resources (input) volumes;
viy — random error term for panel data;

uy — inefficiency error term for panel data.

The Stochastic Frontier Approach model includes éwor
components: an error term that captures ineffigi€ng) and a

(RTS). The banking production process may be aigithter
at minimization of resources (input-oriented) orximgzation
of production volumes (output-oriented). It is erapized in
the international researches that the orientatioth® model
should be aimed at controllable variables. Usuatijymes of
resources are considered to be over control of ibhgnk
management, therefore there is applied the assompuif
input orientation in the research. Since the congsteturns to
scale CRS approach represents the total (overfitiemcy

random error (). It is impossible to calculate the precisgevel, CCR DEA model is considered to be the basiucept

value of inefficiency, because of its compositeicure. Due
to this, the result of efficiency measurement & ¢onditional
expectation of its value (6):
Ge = EU I Vi — Y4 = &) (6)
where

0y — modeled inefficiency error term for panel data;

uy — inefficiency error term for panel data;

viy — random error term for panel data;

&; — modeled random error term for panel data withou

inefficiency error term.

V. THE APPLICATION OF MULTISTAGE APPROACH TO THE
EFFICIENCY MEASUREMENT OFLATVIAN BANKS

Methodology of the research
It is possible to view stochastic frontier regressi as

competing with DEA. Carried to an extreme the twag

approaches, DEA vs. Stochastic Frontier Regressiars be
regarded as mutually exclusive — as in Schmidt §1.98n

alternative view is also possible in which the tamproaches
can be used in complementary fashion. Ferrier aadell

(1990), for example, use two approaches to crosskclkeach
other. In this approach, the objective is to awsitht Charnes,
Cooper and Sueyoshi (1988) refer as ,methodolodicas”.

Indeed, going a step further, it is possible tonjthe two
approaches in the multistage methodology of efficye
evaluation. [6, 292-293]

The problem of keeping profitability is especiadigtual and
important in the circumstances of unstable macnoecucal
environment. In this connection, there is developatbncept
of efficiency measurement of Latvian banks in thksearch,
assuming operational profit to be an output whikeriest
expense, personnel costs and credit impairmentdedirged as
inputs.

The first stage of the performance evaluation waé
completed on the basis of DEA CCR approach thatwall
calculating overall efficiency score and optimalluroes of
inputs. The second stage of the research is rdaligmg SFA
method that provides a possibility of cross-chegkiand
identification of hidden reserves of development.

Efficiency measurement results of Latvian banks on thebasis of
CCRDEA approach

The application of DEA approach
determination of assumptions, concerning
measures of the model and the concept of returnscade

of the research.

The results of banking performance evaluation enbthsis
of CCR input-oriented model, assuming operatindipas an
output, are represented in Figure 1.
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Fig. 1. Dynamics of banking CCR efficiency scofé) (

The results of the efficiency measurement apprbeg the
average level of performance of investigated bahks
diminished to 76,54% in 2008. The highest overHitiency
(84,58%) was observed in 2006 that is concerneti trie
increase of crediting activity in the banking sectdhe
redistribution of leaders’ positions among investagl objects
is among important trends that are characteriziegiynamics
of the efficiency score.

JSC “Rietumu Banka” has demonstrated the besttresul
operating on the efficiency frontier during all jpets of the
observation. The long-term stability of the effiody level of
JSC “Rietumu Banka” is indicative of its ability tnaximize
the volume of output using minimal volumes of irpand to
ensure optimal proportions of output and inputthin process
of production, thus of both 100% technical and ecal
efficiency in comparison to the set of investigabashks. The
maximal overall efficiency of “Rietumu Banka” is miirmed
by its successful strategy and consistent managemen
activities. The target customer group of JSC “RiaiuBanka”
consists of legal entities and private custometh high level
of income, mainly nonresidents. Other financial icadors

requires  theystify high efficiency level of JSC “Rietumu Barikaits
orientatioyqfit for the nine months of 2010 is 4 million euthe capital

adequacy ratio is 18.17% and liquidity ratio — 5%8

91



Scientific Journal of Riga Technical University
Computer Science. Technologies of Computer Control

2010
Volume 42

JSC “Swedbank” and JSC “Latvijas #lpanka” have
improved their performance during the investigafestiod
significantly. In 2008 both credit institutions veefunctioning
on the efficiency frontier, having 100% CCR effivdy score.
Despite of growing interest expenses and impairnesges
JSC “Swedbank” and JSC “Latvijas #lvanka” have
succeeded in keeping and increasing volumes ofatipgr
revenues. JSC “Aizkraukles Banka” and JSC “No&énka”
were fully efficient in 2003 and 2005, but both dite
institutions have lost their leading positions bg &nd of the
investigation period.

To improve the performance of inefficient banks,igt
important to determine, which proportions of resesr will
maximize the overall efficiency level (see Table I)

TABLE |
CCRVIRTUAL INPUT VOLUMES IN 2003(THSD. LVL)

Virtual input Virtual input | Virtual input
(Personnel costs)]  (Interest (credit
reduction (%) expense), | impairments),
reduction (%) | reduction (%)
Latvijas 3046,43 1 596,09 560,30
Krajbanka (45,81%) (56,72%) (45,81%)
8164,16 9 550,00 3657,19
Swedbank (19,53%) (32,93%) (21,60%)
DnB Nord 2246,81 1178,92 248,43
Bank (39,11%) (59,25%) (39,11%)
Mortgage 2485,19 2 907,04 1113,26
Bank (48,94%) (58,43%) (54,69%)
Aizkraukles 3375,00 1768,00 643,00
Banka (0,00%) (0,00%) (0,00%)
11 394,03 13 328,13 5 104,04
Parex Banka (23,23%) (24,35%) (57,13%)
Rietumu 5 308,00 2 788,00 319,00
Banka (0.00%) (0.00%) (0.00%)
7600,51 8 890,67 3404,70
SEB Banka (32,31%) (34,99%) (33,89%)
Norvik 2 056,00 2 405,00 921,00
Banka (0,00%) (0,00%) (0,00%)
GE Money 2.359,88 1239,08 182,97
Bank (33,22%) (45,96%) (33,22%)

The DEA approach provides a possibility to calailgtie
volumes of virtual optimal inputs. According to tldata in
Table I, the CCR projection requires significantiuetion in
inputs, especially for JSC ,DnB Nord Bank®, JSC t\ig@s
Krajbanka”, JSC ,Mortgage Bank" and JSC ,Parex Banka“.
is necessary to emphasize that
impairment losses have a stronger impact on therative
efficiency level than personnel costs. The avereffeiency
in the year 2008 has remained on the same levil 2603.
Nevertheless, the improvement of profitability @fot banks
could be achieved only after dramatic decrease npiuti
volumes: JSC “Parex Banka” should cut its inteegiense
and impairment losses by 61,34% and 68,51% resedctin
order to operate on the efficiency frontier (seebl&all).
However, the optimization of JSC “GE Money Bankpi

92

interest expense a

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

TABLE Il
CCRVIRTUAL INPUT VOLUMES IN 2008(THSD. LVL)

Virtual input Virtual input | Virtual input
(Personnel costs)]  (Interest (credit
reduction (%) expense), | impairments),
reduction (%) | reduction (%)
Latvijas 11 369,00 22 260,00 5 200,00
Krajbanka (0,00%) (0,00%) (0,00%)
34 582,00 184127,00 | 52807,00
Swedbank (0,00%) (0,00%) (0,00%)
DnB Nord 8814,21 46 930,03 13 459,37
Bank (23,60%) (39,88%) (34,88%)
Mortgage 6 605,38 23 945,69 6520,30
Bank (30,83%) (45,66%) (30,83%)
Aizkraukles 9042,89 18 575,23 11 437,03
Banka (42,46%) (38,78%) (38,78%)
19 416,46 48 615,17 34 154,96
Parex Banka (61,34%) (61,34%) (68,51%)
Rietumu 12526,00 26 515,00 22 433,00
Banka (0,00%) (0.00%) (0.00%)
19 229,25 93 696,12 30 077,98
SEB Banka (13,76%) (13,76%) (16,14%)
Norvik 7 375,69 16 022,55 9 769,03
Banka (25,88%) (25,88%) (25,88%)
GE Money 2621,86 5 549,95 469553
Bank (71,72%) (40,41%) (61,96%)

| dentification of outliers

The operational revenue of JSC “Aizkraukles Bartkas
dropped to 2,5 million LVL in the year 2009 and CCR
efficiency of the bank was 3,78%. Due to the ppieof
comparative analysis, this result has perverteatfieiency
scores of other investigated banks. These factmdieative
of the outlier status of JSC “Aizkraukles Bankdietefore the
bank was excluded out the set of investigated tredi
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, thariicial
profit of JSC “Aizkraukles Banka” for the year 2008fore
allowances was LVL 39 million. Nevertheless, foe first
time in over 10 years the bank has reported adbe¥L 19
million, which is mainly attributable to the allowees
established according to the prudent and conseevati
assessment of its loan portfolio quality.

The results of efficiency measurement in 2009 eonthe
stability of trends which were typical in the preus year: JSC
“Swedbank”, JSC “Latvijas Kigbanka”, JSC “Rietumu
Banka” are keeping their leading positions, while t
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
Sochastic Frontier Approach

The first stage of the performance analysis pravide

information concerning both DEA overall efficiensgores
and optimal input volumes. In accordance with theraach
of Data Envelopment Analysis, the efficiency frentiis
generated from the empirical results of the modicieht
Decision Making Units i.e. benchmarks that ,floaih the
piecewise linear frontier; therefore some of inigsed
objects are 100% efficient. Nevertheless, it is ontgnt to
identify hidden efficiency reserves even for fulQCR-
efficient DMUs. It is achievable on the basis ob@&tastic

efficiency measurement correspond to the economical
intuition: after optimization of input volumes 100%CR-
efficient banks proved to be 83-86% efficient om thasis of
SFA method, demonstrating minimal volatility of the
efficiency score during the period of the resegrde Figure

3).
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Fig. 3. The average technical efficiency score loa Ibasis of Stochastic
Frontier Approach, (%)

VI. CONCLUSIONS

Frontier Approach technique. Due to this methode th 1he scientific paper is devoted to the performance

efficiency frontier is constructed using principlesf
econometrical modeling that allows estimating
performance in comparison to the theoretically dmved
efficiency frontier.

The application of SFA method requires specifyimg t
functional form of the efficiency estimation mod&he author
has used the log-linear model specification, as(5h In
accordance with the basic concept of the reseaprational
profit are presumed to be an output while inteegiense,
personnel costs and credit impairments are defagedhputs.
Due to the composite structure of the model erttogre are

measurement problem of Latvian credit institutiorishe

thstandard methods of efficiency measurement, such as

guantitative ratio analysis, ratings and regressinalysis do
not provide the possibility of multidimensional ieféncy
evaluation. The methodology of frontier methods is
considered to be a sophisticated tool for efficienc
measurement that allows the investigation of comple
production processes among a set of Decision Makinigs
(DMUs). According to the information that is avdila to the
author, Latvian banks to the efficiency measurencentently

do not apply methods of frontier data analysis.

applied Ordinary Least Squares (OLS) and Maximum The author has implemented the multistage approach,

Likelihood Estimation (MLE) methods in the efficign

analyzing efficiency scores of a set of Latvian ksamising

analysis. Yand y are assumed to be normal and half-norm&CR DEA and SFA techniques. JSC “Rietumu Banka” has

distributed, respectively. The calculations areoagulished
using the FRONTIER 4.1. program (see Table IlI).

TABLE Il

COEFFICIENTS OF THE EFFICIENCY MEASUREMENT MODEL ORHE BASIS OF
STOCHASTIC FRONTIERAPPROACH

Parameters of the model Coefficient Standard
errors
Beta O (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 bakislid=
algorithm due to distributional assumptions contegn
composite error terms there is calculated a logakmum of
the log-likelihood function. On the other hand, tesults of

demonstrated the best result, operating on theciefity
frontier during all periods of the observation. Tédewere
calculated volumes of weighted optimal inputs thatvide
the possibility to maximize the overall efficiensgore, using
DEA technique. Using the Stochastic Frontier Appigait
was stated that even after optimization of inputires there
is still a possibility to improve the banking perftance by
17% in the year 2009.

According to the obtained results of the reseattod author
recommends to improve the methodology of efficiency
measurement of Latvian banks on the basis of naufis
application of frontier analysis methods.
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Tatjana ArSinova. Daudzposmu pieeja efektiviiites noert éSanas probémai, pielietojot robeZas anaizes metodes

Banku daribas efektiviites noerteSana ir bijusi par daudzEtijumu objektu produktivittes anakes joma. Saka ar bankas raZzoSanas procesu gt
efektivitates noeérteSanas metodei iapodroSina daudzdimensiglas noErtéSanas iesgju. Tas var tikt realigs, izmantojot robezas datu @zak metodes.
Zinatniskag rakst ir izstradata daudzposmu pieeja banku efekatgs noértéSanai uz datdaulas anakes DEA un stohastidk robezas SFA metozu pamata.
Izmantojot niisdienu informcijas tehnolgijas, tika izanalizta Latvijas banku izlases efektitiés imepa dinamika, optirflie resursu apjomi neefakim
bankam, ka af nowertetas banku efektivites paaugstitanas rezerves uz stohastsskobeZas (SFA) metodes pamata. Pirmais efeltdginoerteSanas posms
tika Tstenots, pielietojot DEA CCR pieejui Sietode nodroSina iegjm ne tikai apgkinat analigjamo banku efektiviiti, bet af noteikt optinalas resursu
proporcijas. Veicot efektivites noerteéSanu uz datdaulas anares (DEA) metodes pamata, tika noteiktietis analiziamo banku stagp AS “Rietumu Banka”
funkciorgja ar maksiralu atdevi, sagladjot 100% efektiviiti laika posma no 2003. idz 2009. gadam. Otrais efekttits anakes posms tika reatits uz
stohastisks robezas (SFA) metodes pamata. Balstoties uzate banku optialiem resursu apjomiem, efektigtes robeza tika kons@ta uz ekonometrigis
modeESanas fizes. Uz SFA metodes pamatadprata efektivitaite saglabjas 83-86%1imert, demonsgjot minimalo svarsigumu izgtes period.

Autore rekomendg praktiski izmantot Sosaditajus stratgiskaja un operaciofilaja planosan, lemumu pi@ems3anas procasnozares etalonu noteik$aun risku
vadiba.

Tarbsina ApmnHoBa. MHOr03TanmHbIii M0AX0/ K MpodieMe onleHKH 3(eKTHBHOCTH NPH HCNOIL30BAHNN METO/I0B TPAHNYHOTO0 AHATH3A

Onenka 3p}exTUBHOCTH 0AaHKOB SABISETCS MPEIMETOM MHOTUX HCCIEIOBAaHUH B OOJACTH aHAIM3a MPOAYKTHBHOCTH. B CBSA3M €O CIOXKHOCTBIO cHerH(UKH
0aHKOBCKHUX MPOM3BOJICTBEHHBIX MPOLECCOB, METOJ OLECHKU 3(()EKTUBHOCTH AODKEH 00eCIeYnBaTh BOSMOKHOCT MHOIOMEPHOI OLEHKH. DTO HOCTHXKUMO TIPH
HCTIONB30BaHUH METOOB TPAHUYHOTO aHAIN3A.

B nHayuHO# cTaThe pazpaboTaHa MMOATArHAs KOHIEMIHS OLCHKH 3((EKTHBHOCTH Ha OCHOBE METOJOB 00010YeyHOro aHanmmu3a gaHHbIX DEA u croxactuaeckoit
rpannnsl SFA. TIpy HcnoIb30BaHNH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHH MPOaHAIN3UPOBAHA JMHAMUKA YPOBHS 3()(EKTHBHOCTH TPYIITBI JATBUHCKHUX
0aHKOB, ONTUMAaJIbHBIE 00BEMBI PecypcoB Ui HeI(P(HEKTUBHBIX OAHKOB, a TAKKE OLECHEHBI CKPBITHIC PE3CPBBI MOBBINICHN 3(P(EKTUBHOCTH OaHKOB Ha OCHOBE
Merona croxacTudeckod rpanunbl SFA. IlepBbiii 3Tan oueHkH 3(QeKTHBHOCTH OBUT peanu3oBaH mpu ucnoib3oBanuu noaxoga DEA CCR. Dror meroxn
HPENOCTABIIAET BO3MOXKHOCTD HE TOJIBKO PaccYnTaTh 3(Pp(HEKTUBHOCTD aHATM3UPYEMBIX GAHKOB, HO M ONpPEJIEIUTh ONTHMAJIbHBIC IIPONOPLHHU pecypcoB. OleHuB
9 dexkTHBHOCT Ha OCHOBE MeTozia 0GoiouedyHoro aHanusa naHHbiXx (DEA), Obul BBIABIICH JIMACD CPeu aHanmM3upyeMmbix OaHkoB. AO «Puerymy GaHka»
(yHKIMOHMPOBAT ¢ MaKCHMalbHOU oTmaued, coxpamss yposeHb 100% sddexrtuBnoctn B Teuenme mepuoga ¢ 2003 mo 2009 rox. Bropoii sTanm anammsa
3¢ deKTUBHOCTH OBLI peaan30BaH Ha OCHOBE METOA CcToXacTHdecKoil rpanunsl SFA. OCHOBBIBAACH HA NAHHBIX 00 ONTHMANBHEIX 00BbEMaX pecypcoB, TpaHHIIA
3 peKkTUBHOCTH OblIa CKOHCTPYHPOBaHA Ha 6a3e SKOHOMETPHUYECKOro MOAeINpoBaHus. DPHEeKTUBHOCTD, paccuNTaHHas Ha OCHOBe MeTona SFA, coxpaHsiach
Ha yposHe 83-86%,1eMOHCTpHPYST MHHIMAIBHYIO HEYCTOHYHBOCTD B HCCIETYEMOM IIEPHOJIE.

ABTOp pEeKOMEHyeT NPAKTHIECKU HCIIONB30BaTh TU IIOKA3aTEIM B CTPATETHUECKOM M OINEPAlHOHHOM IUIAHHPOBAHMY, B MPOIECCE NMPUHATHS PEIICHHH, IPH
OIPE/IEIICHUN STAJIOHOB OTPACIIM U B PUCK-MEHEDKMEHTE.
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