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Tabnuya 4
Kapra neaeii n KPI quisi Mmapkerosiora-anannruka
Bann = % Bo3HarpaxeHus 0 10 30 50
Bec, | Hemonmyctumeni | Huskwmii | [ImanoBerii | YpoBens | ®akr Tpemus,
Ne Hemn KPI o pyo.
% YPOBEHb YPOBEHb | YpPOBEHb | JIWAEPCTBA
VBenmunts uncio  |[Ipupoct
1 |uHOCTpaHHBIX WHOCTPaHHBIX 15 <30 30-40 41-80 81-100 40 330
KJIMCHTOB KJIMEHTOB, %
VYBeaUunTh 4nCI0 Tpupoct
2 KIIMEHTCKOU 25 <20 20-30 31-50 51-100 36 1650
HOBBIX KJIMEHTOB
0a3bl, %
3 ...
Hroro 5940

B pesymbraTe pa3paboTKH CHCTEMBI IPEMHPOBAHHS Ha OC-
Hose KPI menemxment 3A0 «E4-CubKOTOC» mnomyuwmi,
BO-TIEPBBIX, KOMIUIEKCHYIO METOAMKY OIEHKH pPe3yIbTaTHB-
HOCTH pabOTHI KaK OTJACIBHOrO Pa0OTHHKA, TaK W TPYIIIEI
B I[€JIOM, OCHOBaHHYIO Ha alTOPHTMe, KOTOPBIH SCHO M TOYHO
OIpesieNsieT pa3Mep MaTepHaTbHOTO BO3HATPAXKICHUS B 3aBU-
CHMOCTH OT Pe3y/IbTaTOB TPY/Ia.

Bo-BTOpBIX, IPE/UIOKEHHAST METOANKA HAIETIUBACT MEepPCo-
HaJl OpTaHW3al[iM, C OJHOH CTOPOHBI, HAa JOCTIKEHHE Oonee
BBICOKHX PE3yJIBTAaTOB, C JAPYroil — Ha pa3BHTHE HawmOoee
MEPCIICKTUBHBIX HarpaBjicHuid OusHeca. [locnenHee oOcTo-

BUBJINOTPA®UYECKUI CIIUCOK

STEJIBCTBO CO3JACT MPEAMOCHUIKM Ul PETYISIPHON pabOThI
MEHE/DKMEHTA KOMIIAHHM [0 MOHHUTOPUHTY CJIA0BIX MeCT
B OW3HECC W BHEAPCHHS IPOTPECCHUBHBIX (DOPM YIIPaBICHUS
NpeANpUsATHEM, TaKuX Kak OepexinBoe mpou3BoactBo (Lean
production).

B-TpeThHx, MPeAIoKEHHBIH MOAXO JeNaeT CHCTeMY Ipe-
MHPOBaHHS [TPOCTONW B OCBOCHHH, AOCTYITHOM IJIsI IIOHUMaHUSI
KaXIbIM COTpyAHHKOM. Kpome TOro, derkas, IOKYMEHTH-
poBaHHasi WH(GOpPMAIIHUS O TOM, 4Yero paboTOAaTeNlb OKHUAACT
OT COTPYAHHKA, 3HAYUTEIBHO YIPOUIAET MPOLEIYPY B3aUMO-
JCHCTBHS MKy paOOTHHKOM U MEHEDKMEHTOM IIPEATIPHUSTHSI.
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POSSIBLE APPLICATIONS OF EXPERT METHODS IN ASSESSING FUNCTIONAL
COMPLETENESS OF INFORMATION SYSTEMS FOR THE STATE INSTITUTIONS
IN THE SOCIAL SPHERE

B cmamve npednazaemcs KOMNIeKCHAs MEMoOUKa OyeHKu
nompedumenbCKo2o Kavecmaa uHGOpMayuoHuvlx cucmem 0
20CY0apCmMEEeHHbIX YUPeICOeHUl NO Kpumepuio QYHKYUOHAa b-
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Hotl nonHomul. Ha nepeom smane npediazaemces ucnonb3oea-
HUe dKCNepMmHOU OYeHKU, OCHOBAHHOU Ha nooxode [envghu,
Cymb KOMOPO20 3aKN0HUAEMcsi 8 MHO2OKPAMHOM AHOHUMHOM
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onpoce 2pynnvl 9KCNEpmos U ONpeoeieHuU CO2AACOEAHHbIX
epynn skcnepmos. st OYeHKU CO2NACO8AHHOCMU 8 CIMAmbe
npeonazaemcsi ucnoivb3osatue paccmosnus Kemenu. Ha émo-
pom smane npeonazaemcsi UCNOIb308AHUE MEMOO0d NAPHBIX
cpasHenuii 0 onpeodeneHuss QYHKYUOHAIbHOU NOJIHOMbL
paccmampueaemvix UHGopmMayuoruvlx cucmem. Ilpumenenue
OAHHOT MeMOOUKU NPOOEMOHCMPUPOBAHO HA NPUMepe AHANU-
3a YYHKYUOHANLHOU NOTHOMbL UHPOPMAYUOHHBIX CUCTEM OIS
20CY0ApPCMBEHHBIX YUPENCOCHUI 8 COYUATbHOU chepe.

The article proposes a comprehensive method of
assessing the consumer quality of information systems for the
government institutions by functional completeness criterion.
At the first stage, the use of expert review, based on the Delphi
approach is proposed, the essence of which consists in repeated
anonymous interviewing of experts group and definition of the
agreed experts groups. To assess the consistency the article
proposes using the Kemeny distance. At the second stage, it is
proposed to use method of paired comparisons for determining
the functional completeness of the information systems under
consideration. Application of this method is demonstrated
on the example of analysis of functional completeness
of information systems for the government institutions in the
social sphere.

Kniouesvle cnosa: xauwecmeo uHQOpMAYUOHHBIX CUCTIEM,
oyenKa Kavecmed, YHKYUOHANbHAA NOAHOMA, Memoo [env-
@u, memoo napueix CcpagHeHull, asMOMAMUIUPOGAHHAS UH-
Gopmayuonnasn cucmema, asmomMamuzayusi 20cy0apcmeen-
HbLX yupesicoenutl, kpumepuu kavecmea UC, oyenxa UC, pac-
cmosnue Kemenu.

Keywords: quality of information systems, quality
assessment, functional completeness, Delphi method, method
of paired comparisons, automated information system,
automation of state institutions, quality criteria of IS,
1S valuation, Kemeny distance.

Effectiveness of public administration in Russia is largely
dependent on the quality of management information systems
that are embedded in the subjects of the federation. In this
regard, recent emphasis on the criteria and methodology for
assessing the quality of such systems.

The main indicator of the quality of the information system
for state institutions is the ability to improve the management
of subordinate organizations. In turn, the efficiency can
be improved by using the information system (IS) if included in
the system key establishment functions. Thus, when evaluating
the IS will be the main criterion for its functional completeness.

In this paper, to analyze the functional completeness
of IS for state institutions in the social sphere provides for
an integrated assessment methodology based on the use of
the Delphi approach and method of paired comparisons. The
essence of the Delphic approach is repeated anonymous survey
of the expert group. The survey carried out in several stages.
After each round, the resulting estimates are treated with special
employees or program. The advantage of this approach is
the complete abandonment of the system of collective
discussions in favor of getting independent individual
assessments, in order to reduce psychological factors such
as joining the majority opinion, the opinion of the most
authoritative experts, etc. [1, p. 143]. Fig. 1 shows the main
stages of the peer review of automated information systems
functions using Delphi approach.
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formation of a working group

the formation of an expert group

definition of automated control
functions

expert assessment of automated
functions

summarizing the expert survey

Fig. 1. Stages Defect Information Systems Delphi method

Technique Defect automated functions is as follows. Let
m — the number of experts; n — number of automated functions
that are part of the information system provided by the expert,
together with information on the costs of their implementation;
cij — Rank put the i-th expert j-th function.

In each round the expert determines the rank of each function,
taking into account factors such as the degree of importance for
the function of increasing the efficiency of public institutions
and the cost of its implementation. Ranks, some experts are
presented in the form of a matrix ordering. At the end of the
tour is estimated consistency of expert opinions. To assess the
degree of convergence between the calculated distance Kemeny
rankings [2, p. 20].

Ranking each represented as a square matrix of order kxk,
e.g., L=l; and T=t; ((i, j)=. The elements of this matrix are
determined using the method of paired comparisons as follows:

Kemeny distance is determined by the formula:

k
D(L T)= |l ~t)

ij=1

and characterizes the degree of mismatch between L and T.
rankings.

Sum of the elements of i-th row of the matrix mismatch
D= {dii} (ij=1,m) shows the degree of mismatch
opinions i-th expert views of other experts. The maximum value
of the sum of the matrix elements Syax= (m-1)m/2. Indicator
of generalized opinions can serve as the average value of
automatable evaluation function:

M- _Zcij

J T m;

This value is determined for each automatable control
functions. The more M;, the less significant is the function ;.
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To estimate the weight of the j-th function /¥ used formula:

L
Wi=sa—
Z iz L]'
where the value of L; is given by:
_ Mmin
Li=5r

To select groups of experts agreed constructed following

matrix:
PO _
LT —

where eqd — thresholds consistency measures of different
groups of experts.

Table 1 shows automatable control functions in state
social institutions included in the ranking.

l,d,;=éeq
OadLT =€y

Table 1
Automatable control functions in state social institutions
Ne Name of function block Designation
1 |Creation personal cards F1
2 [Creation appointments F2
3 |Maintain statistics and reporting F3
4 |Creation of documents on social services F4
5 |Doing passport agencies F5
6 |Creation of charges and payments Fo6
7 |Creation personal accounts F7
8 |Creation statements F8
9 |Register for public services F9
10|Information exchange F10

The results showed satisfactory convergence of expert
opinion regarding the importance of these functions after
3 rounds. Aggregated data from a survey of experts after
3 rounds are shown in Table 2.

Table 2
Aggregated data from a survey of experts after 3 rounds
to be automated functions

Sum
gﬁzgm E1|E2|E3|E4|E5|E6|E7| of A:;fl'(ge
ranks
F1 tlr o] 7 1
F2 | 4454444 20 4,14
F3 |8|9]8|7[8]|8|8] 36 8
F4 |2 22121321271 15 2,14
F5 |10]10]10]9 [10]10[10] 69 9,86
F6 | 6|5|4|6|5]|5]5] 36 5,14
F7 |5|6|6|5|6|6]|6] 40 5,71
F8 |3 |3|3|3|2]3][|3] 20 2,86
FO |7 7718777 50 7,14
Flo |9 [8|9of0[9]9|9] 63 9
ol

Example matrix ranking expert assessments of automated
functions E1 after 3 rounds is presented in Table 3.

Table 3
Matrix ranking expert assessments
of automated functions E1
0 -1 -1 -1 -1 -1 -1 -1 -1 -1
1 0 -1 1 -1 -1 -1 1 -1 -1
1 0 1 -1 1 1 1 1 -1
1 -1 -1 0 -1 -1 -1 -1 -1 -1
1 1 1 1 0 1 1 1 1 1
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Oxkonuanue maon. 3

1 1 -1 1 -1 0 1 -1 -1
1 1 -1 1 -1 | -1 0 1 -1 -1
1 -1 -1 1 -1 -1 ] -1 0 -1 -1
1 1 -1 1 -1 1 1 1 0 -1
1 1 1 1 -1 1 1 1 0
To check the consistency of the estimates of experts

calculated the Kendall coefficient of concordance of ranks by

the formula: - 2D
T kKn(n?-1)

where k& — number of experts, n — number of comparable
characteristics, D — sum of the squares of ranks, using the

formula: n ,
n
D :E 2 27
i i 7
I=1

where rjj — Rank put to i-th function by j-th expert.

Sum of squares of ranks for automated functions of
ISD = 3954,5.

Kendall’s coefficient of concordance rank W = 0,98. The
resulting value indicates a high level of consistency of experts
(with a confidence level = 0.05).

To select groups of experts agreed and analysis mismatch
construct the matrix matching P in the canonical form. This
matrix is shown in Table 4:

Table 4
Matrix P
1 0 0 0 0 1 1
0 1 0 0 0 1 1
0 0 1 0 0 1 1
0 0 0 1 0 0 0
0 0 0 0 1 1 1
1 1 1 0 1 1 1
1 1 1 0 1 1 1

Count matching expert evaluations, built based on the matrix
P is shown in Fig. 2.

Fig. 2. Count matching expert evaluations

On the basis of the data matrix and graph matching, we can
conclude that in general, there are convergence in the estimates
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of experts on the importance of automated control functions

[3, p. 140].

Determine the weight characteristics of automated functions
for IS state social institutions (Table 5).

Table 5
Weights automated IS functions for state social institutions
Group M L=M /M w.
functions i i min i
Fl1 1 1 0,344
F2 4,14 0,242 0,083
F3 8 0,125 0,043
F4 2,14 0,467 0,161
F5 9.86 0,101 0,035
F6 5,14 0,195 0,067
F7 5,71 0,175 0,06
F8 2,86 0,35 0,12
F9 7.14 0,14 0,048
F10 9 0.111 0,038
Z 55 2,906 1

Since these functional blocks can incorporate multiple

functions, the functional completeness of the IS will be

characteristics of automated functions, we obtain the values of
functional completeness of systems, as well as a comparison
of the systems under consideration by this criterion, both
among themselves and with respect to the «standard» system
[5, p. 122]. Example of application of this technique in relation

to IS for state institutions in the social sphere is given in Table 6.

Table 6
Weights IS for government social institutions
IS
Block | S1 | 2 | 3 | s4 | s5 | s¢ | g7 [«tandard>
. system
functions
FI__ [0275]0.275]0,206]0.241] 031 |0,206]0,172| 0,344
F2__ [0,083]0,083]0,083 0,083 0,083 [0,083]0,083| _ 0,083
F3__ [0,029]0,029]0,043[0,029[0,029[0,029]0,029| _ 0,043
F4__ [0,161]0,161]0,161]0,161]0,161]0,161]0,161] 0,161
F5  10,014]0,028]0,007]0,007 0,007 0,007 [0,007] _ 0,035
F6 _ 0,067]0,067]0,045]0,045[0,045]0,045[0,045] 0,067
F7_[006[006] 0 | 0 [0 00 0,06
F8  [0,12]0,12]0,12]012]0,12]0,12]0,12 0,12
F9 _ [0,032[0,048]0,032[0,032[0,032]0,032[0,048] 0,048
F10_ [0,038[0,038[0,019]0,019[0,019] 0 [0,019] 0,038
Final 1 679109090716 |0.736 [0.805 | 0,683 | 0,683 1
weight IS:

determined by the formula:

n

where k; — number of functions in the function block, ¢; —
number functions from the function block implemented in the
given IS [4, p. 156].

Based on the results matching guest experts and weight

According to the results, we can conclude that the most
functional completeness possess systems S1 and S2.

Thus, application of the Delphi method and the method
of paired comparisons with expert estimation of functional
completeness IS can significantly improve objective assessment,
through the use of feedback, analysis of the results of previous
stages, as well as their account when assessing the significance
of expert opinion.
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