JIEeNCTBUS 3aMHTEPECOBAHHBIX CyOBEKTOB. JJIEKTPOHHEIE TLIIAT(QOPMBI B KOHTEKCTE KJIIOUEBBIX
IIPUHITUIIOB ITN(POBOM 9KOHOMUKHK SIBJISIOTCS 0A3WCOM HE TOJIBKO JJIEKTPOHHON KOMMEPIIUH
¥ 9JIEKTPOHHOTO OM3Heca, HO ¥ BCEro CIIEKTPa KOMMYHUKAIINN B cpepe IMPOU3BOJICTBA U IOTPe-
0J1eHNA TOBAPOB U ycJIyr. KoMImaumu, uCoabayolne M@ poBhie IIaT(opMbl, JeMOHCTPUPYIOT
0oJIbIlIMie KOHKYPEHTHEIE [IPEUMYIIEeCTBA IIepe] KOMIAHUAMA ¢ TPAJUIIMOHHBIMUA OU3HEC-MOo-
JIeJISIMU.

OCHOBHBIMY CHEPIKUBAIOIIUME PAKTOPAMH, IIPEIATCTBYIOIINMY BHEAPEHUIO IL1aT(OPMEH-
HBIX OM3HeC-MOesIeH, SIBJISIOTCS: COIPOTHUBJIEHNE M3MEHEHUSIM CO CTOPOHBI MEpPCOHAJA, I
IIPEOO0JIEHUSI KOTOPOIro TPeOyeTCs: BEICOKAS MHMOPMAIIMOHHAS KYJIbTYpa (He MOoskeT ObITh chop-
MHPOBAHA MTHOBEHHO WJIM KYyILIeHa, (bopMHpPyeTcs II0C/IeN0BATEILHO M IIOCTEIIEHHO) Y BCeX
YYACTHUKOB OM3Heca; HeJOCTATOK 3HAHUM M PecypcoB — TOJIBKO OoJiee YeTBEePTH KOMITAHWA
MMET HeoOX0oquMble BHYTPEHHHE PeCypPChl M KOMIIETEHITUH JJIS IOIIEPKKN IIU(DPOBEIX UHU-
IIMATUB; OTCYTCTBHE METOJIOJIOTHH, YeTKUX I1eJIell M BPeMEHHBIX PAMOK BHEIPEHUs HOBOM OM3-
Hec-momenan. Takum o6paszom, OCHOBHBIE TPYIHOCTH BHEIPEHUS [MU(PPOBLIX IIATROPM B IIPaAK-
TUKY OM3Heca, KaK W IIepexoj K IMudpPoBOI JKOHOMHUKE B II€JIOM, JIesKaT B cdepe agarTariuu
YeJIOBEUECKUX PECYpPCoB M 00pa30BaTeILHOM HHMPACTPYKTYPHI K HOBBIM YCJIOBUSIM.

IToaroroBka KaapoB [Jiss paboTHl B YCJIOBUSX ITU(PPOBON SKOHOMHKHN TPeOyeT: OTKPBITHS
HOBBIX CITEITMAJIBHOCTEN I10 MOJITOTOBKE CITEI[UAJIMCTOB, HA BHICOKOM YPOBHE BJIAEIONINX 3HA-
HUSMU B 00J1aCTH MHQOPMAIIMOHHBIX TEXHOJOTHI B KOMILJIEKCE C YIIPABJIEHUYECKUMU U 9KOHO-
MUYECKHMHU; aJalTalliu 00pasoBaTeIbHOM MHQPACTPYKTYPHl K HOBBIM YCJIOBHSIM; PAa3BUTHUS
COTPYAHUYECTBA VUPEKIEHUM BBICIIEr0 0Opa30BAHHUS C KOMIAHUSIMH, BEIYIINMH IeATEIIh-
"octe B IT-cdepe; pasBuTus ITUCTAHIITMOHHOTO OOYYEHUS W II€PEBOJA 3HAYUTEJILHON YaCTH
00pas3oBaTeJILHBIX IIPOrPpaMM B OHJIAMH-(POPMAT; MCIOJIb30BAHUS BO3MOKHOCTEHM TJI00aIbHBIX
OHJIAWH-ILIIAT(OPM B IOBBHIIIIEHUN KAYecTBa MOATOTOBKH JIsI (DOPMUPOBAHUS, KAK IIPABHUIIO,
HaIIPoeCcCHOHAIBHBIX KOMIIETeHIIUHI 1 Ap.

YuureiBasi, 4To COBpeMEHHOe OOIIEeCTBO OCTPO HY’KIAeTCsl B IIOJTOTOBKE KaJpOB B cdepe
MHQOPMAIMOHHBIX CUCTEM, HH(QOPMAITNOHHON OHU3HeC-aHAIUTUKY, WH(OPMAIITMOHHOTO MEeHe/I-
SKMEHTA, CIIOCOOHBIX ITOBBICUTE 3(h(PeKTUBHOCTD OM3HeCa, IoJiaraeM, YTo OTKPBITHE ITOATOTOBKH
mo crnenuagbHOcTH «Busnec-uudopmarura» 8 BI'OY, Brirouas ¢popMupoBanmne mepevHs He-
00XOUMBIX ITH(MPOBBIX KOMIIETEHIIHH, SIBJISETCS OCHOBOM (POPMHUPOBAHUS KaJIpOBOTO pecypca
U POBON SKOHOMUKH.

http://edoc.bseu.by/ N.N. Zougheib, Ph.D. Candidate
nnz2004@yahoo.com
BSEU (Minsk)

DATA ENVELOPMENT ANALYSIS: MODELS AND EXTENSIONS

Data Envelopment Analysis is a nonparametric, deterministic methodology used to mea-
sure the relative efficiency of entities called Decision Making Units, an empirical data on
chosen inputs and outputs of these entities are used to determine the efficient production
frontier. A variety of DEA models have been developed to measure efficiency, these models are
mainly classified as either input-oriented or output-oriented. The input-oriented model uses
linear programming equations to determine how to use efficiently the firm-inputs in order to
achieve the same level of output. In contrast, the output-oriented model configures the linear
programming equations to determine the optimal level of output achieved by an entity using
the same inputs, as this firm operates efficiently along the best practice frontier. There are
two commonly used DEA models that yield two types of envelopment surfaces, the first is
the CCR model, named after Charnes et al. (1978) and the BCC model, named after Banker,
Charnes, and Cooper (1984).
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The CCR model perform the efficiency measurement under constant returns-to-scale
(CRS), which measures inefficiencies according the size of the operations and the configura-
tion of the selected inputs and outputs. Charnes-Cooper and Rhodes (CCR) had modified in
1978 the first DEA model developed by Farrel in 1975 which was used to measure efficiency
based on the production theory in a form of ratio on single input and single output. The fact
that total efficiency measurement commonly requires the use of multiple inputs to produce
single or multiple outputs has required to modify the original equation to perform measure-
ment of multiple inputs and multiple outputs. In 1978, Charnes-Cooper and Rhodes CCR de-
veloped the basic CCR DEA model by altering the original efficiency equation. The CCR model
uses the ratio of weighted outputs to weighted inputs in order to obtain an efficiency score for
each decision-making unit under study

Weighted Sum Of Outputs
Weighted Sum Of Intputs

DMU Efficiency Score =

The BCC model assumes variable returns-to-scale (VRS), this model results in a pure
technical efficiency score which purely reflects managerial under-performance. The first ex-
tension of basic CCR model is called the DEA BCC model developed in 1984, the BCC criteria
are the same as CCR except it complement the equation to measure input excesses and output
shortfalls (Cooper et al., 2006; Ong et al., 2003), BCC model includes convexity condition with
non-negative element constraints.

The third DEA model, the additive model, combines both orientations in a single model.
To arrive at a point on the efficient frontier, the additive model considers simultaneously the
input excess and the output shortfall. The Additive model (Charnes et al., 1985) and the ex-
tended Additive model (Charnes et al., 1987) relate DEA to the inefficiency analysis discussed
earlier by Charnes-Cooper (1959), it also relates the obtained efficiency score to the economic
concept of Pareto optimality as introduced by T. Koopmans (1949). The fourth DEA model,
the Multiplicative models (Charnes et al., 1982, 1983), provides a log-linear envelopment or
a piecewise Cobb- Douglas interpretation of the production process.

A Slacks-Based measure of efficiency (SBM) augments the Additive model which deals
directly with the input surplus and the output shortage of the decision-making unit (DMU)
concerned. This model introduces a measure that makes the efficiency evaluation described
in the objective, invariant with respect to the measured-units used for the different inputs
and outputs. The main difference between SBM and CCR is that the dual variable of the SBM
model can be interpreted as profit maximization, while at the CCR model is interpreted as
ratio maximization.

.M. Kop)xeHeeckasi, kKaHO. 3KOH. HayK, doyeHm
galakorj@mail.ru
Bray (MuHck)

HAIIPABJIEHUS PABBUTUA DJIEKTPOHHBIX U IT-TEXHOJIOT'UI
B CTPAXOBAHHNMU B PECIIYBJIMKE BEJIAPYCDH

CoBpeMeHHBIN aTal pa3BUTHA PBHIHKA CTPaxXoBBIX yciyr Pecrmybnmkmu Bemapych xapax-
TepU3yeTcss TUHAMUYHBIM Pa3BUTHEM U IMHPOKUM PACIIPOCTPAHEHHEM dJIeKTPOHHBIX u [T-
TexHoJIorui. Peanuaanusa 3agad BHePEHNU HOBBIX CTPAXOBBIX YCJIYT U IIPOIYKTOB, OPraHu3a-
IS B3AUMOIEMCTBHUA CO CTPAXOBIIUKAMY, KIMEHTAMY, KOHTPAreHTaMu, OAHKaMU HAIPIMYIO
CBSI3aHBI C ITUQPOBU3AIIMEN, SBJIAIOMIENCS OMHUM M3 KJIUYEBBHX (PAaKTOPOB 3 eKTHBHOCTH
¥ KOHKYPEHTOCIIOCOOHOCTH COBPEMEHHOMN CTPAXOBOM KOMIIAHUH.
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