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Abstract

Article is devoted to a problem of effective distribution of the general budget of a portfolio between the IT projects which are its part taking into
ac-count their priority. The designated problem is actual in view of low results of activity of the consulting companies in the sphere of information
technologies. For determination of priority of IT projects the method of analytical networks developed by T. Saati is used. For the purpose of
application of this method the system of criteria (indicators) reflecting influence of IT projects of a portfolio on the most significant purposes
of implementation of IT projects of a portfolio is developed. As system of criteria the key indicators of efficiency defined when developing the
Balanced system of indicators which meet above-mentioned requirements are used. The essence of a method of analytical net-works consists
in paired comparison of key indicators of efficiency concerning the purpose of realization of a portfolio and IT projects which are a part of a
portfolio. Result of use of a method of analytical networks are coefficients of priority of each IT project of a portfolio. The received coefficients of
priority of IT projects are used in the offered model of distribution of the budget of a portfolio between IT projects. Thus, the budget of a portfolio
of IT projects is distributed between them taking into account not only the income from implementation of each IT project, but also other criteria,
important for the IT company, for example: the degree of com-pliance of the IT project to strategic objectives of the IT company defining ex-
pediency of implementation of the IT project; the term of implementation of the IT project determined by the customer. The developed model
of distribu-tion of the budget of a portfolio between IT projects is approved on the exam-ple of distribution of the budget between IT projects of
the portfolio consisting of three IT projects. Taking into account the received coefficients of priority of IT projects of a portfolio and the offered
model of distribution of the budget of a portfolio the admissible volume of costs of each IT project was redistributed. It allowed to distribute
more correctly the budget allocated for realization of a portfolio, therefore, allowed to avoid unreasonable expenses at implementation of the IT
project of a portfolio.
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The analysis of activity of the consulting companies
in the sphere of in-formation technologies (IT
companies) shows that the share of successfully
executed IT projects makes small part among all
set of the realized IT projects. This is confirmed
by a number of the researches conducted by the
international companies Standish Group Inc serves.,
Info-Tech Research Group [14, 15]. Ac-cording to the
received results from 15% to 30% of IT projects are
admitted as "successful” (i.e. terms, the budget and a
framework of the IT project are observed). One of the
reasons of unsuccessful implementation of IT projects
is irrational financing. In this regard in process of
management of realization of a portfolio of IT projects
it is necessary to use a technique of determination of
priority of IT projects and the scheme of distribution
of total amount of financ-ing between IT projects of a
portfolio according to the chosen technique.

Today there is a large number of techniques of
determination of priority of IT projects of a portfolio.
The analysis of domestic and foreign literature on
this subject showed [7] that a distinctive feature of
techniques is use of esti-mated values of criterig,
various on character (for example, quantitative, mark,
qualitative, paired comparison, indistinct estimates)
and methods of formation of complex criterion (for
example, weighing, hierarchical structure of criteria,
a rating method) [3]. We will submit the formalized
description of a problem of determination of
coefficient of priority of implementation of IT projects
of a portfolio (complex criterion). There is a set of IT
projects of a portfolio:

P={P,P,..P)} ()
and set of criteria of an assessment of IT projects:

G={G,G,...P} 2)
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The problem of determination of priority of
implementation of IT projects of a portfolio consists in
streamlining of elements of a set of P by criteria of G.

It is noted that there are some various methods of
creation of complex criterion of G. In work Van der
Merv as André [4] gave an example of use of a rating
method at an assessment of priority of substations
of the power system ESKOM. A lack of a method
is subjectivity of expert judgments. The method of
creation of complex criterion of G on the basis of a
method of weighing is universal [3]. The complex
criterion of G can be calculated as G, — criteria
(i = T,k) with some scales of k, [3]:

G=2F kG (3)

=17

The weight of criterion is defined according to a criterion
significance value at an assessment of IT projects of
a portfolio. For calculation of a significance value of
criteria most effectively to use a method of formation of
a com-plex assessment on the basis of a method of the
analysis of hierarchies (in case of hierarchical structure
of criteria) or a method of the analytical networks (in
case of the mutually influencing criteria) developed by
Saati T. [9]. We will note that a lack of this method is
the high labor input when developing pair estimates
increasing with amount of the criteria used at an
assessment [1]. However amount of the used criteria
at an assessment of IT projects it is necessary fo limit
to amount of 8—12 criteriq, irrespective of the chosen
method of formation of complex criterion since at
bigger amount of criteria the attention of the expert
dissipates that as a result can lead to inexact results
[?]. Thus, when determining complex criterion (priority
of the IT project of a portfolio) most effectively is to use
a method of analytical networks of T. Saati. The system
of criteria [11] serves as the indicator of influence of
the IT project of a portfolio on the most significant
purposes of implementation of IT projects of a portfolio.
In this case it is expedient to use the key indicators of
efficiency (KPE, English Key Performance Indicator,
KPI) defined when developing the Balanced system
of indicators (the PROGRAM STATUS WORD, English
Balanced ScoreCard, BSC), meeting abovementioned
requirements [6].

PURPOSE
Determination of priority of IT projects

IT project of a
portfolio 1

IT project of a
portfolio 2

of IT projects

e v p——
‘ﬁ'
IT project of a
portfolio N

Figure 1. Structure of a problem of determination of priority

At calculation of coefficients of priority of IT projects
of a portfolio taking into account all indicators, in
this article the method of the T.L analytical networks
is used. Saati. The method of analytical networks
defines extent of influence of several alternatives (IT
projects) on the purpose of realization of a portfolio
of IT projects, considering mutual influence between
indicators, and also between IT projects.

We will describe structure of a problem of
determination of priority of IT projects of a portfolio
on the basis of the method of analytical networks
(MAN) (Figure 1).

With use of a scale of the relations priorities of criteria
concerning the purpose are established (c, ), m = I,M,
XM ¢, =1(Table 1).

With use of a scale of the relations priorities of
alternatives in a section of criteria (IT projects of a
portfolio) are established. Establishment of priorities
consists in paired comparison of alternatives in a
section of each criterion (Table 2).

It is necessary to establish mutual influence of criteria
(Table 3).

The results received according to Table 1-3 register
in a supermatrix (Table 4).

The received supermatrix (Table 4) needs to be given
to a stochastic look. Resultant priorities of elements
supermatrix turn out by construction of a stochastic
matrix in limit degrees. The supermatrix, with the
filled values in the following cells is as a result formed
(crossing of the lines "IT Project 1", "IT Project 2",
..., "the IT project N with a column "Purpose”). The
received values are coefficients of priority of IT
projects (koef f_prior;,i = 1,N ).

Model of distribution of the budget of a portfolio
of IT projects

The analysis of results of the solution of a problem
of effective distribu-tion of the budget of a portfolio
of the IT projects received by the Russian and
foreign scientists [1, 2, 7, 8, 12] is carried out. The
solution of the designated task is under construction
on the basis of optimization of the set
criterion (for example, maximizing profit,
minimization of the missed benefit) [2,
8, 12]. It is important to emphasize that
application of the considered models in
activity of the consulting IT companies, the
characterized various works of each IT
project of a portfolio on the specialization
which is rigidly set by sequence of
realization, is analytically difficult solved
task [1, 2]. Therefore approximate or
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Priority of criteria concerning the purpose

Table 1

heuristic algorithms which allow to
receive near — optimum (admissible)
decisions are applied to its decision.

PURPOSE Criterion 1 Criterion 2 Criterion M Eigenvector Besides, the designated models don't
Criterion 1 C, C, Cow C, allow (shortcomings of models): to
Criterion 2 ©, G, C, C, consider in a complex specified task,
Criterion M C, c, » c, namely: to define a point of balance

of each IT project of a portfolio on the

Table2  basis of criteria of their profitability,

Priority of Alternatives concerning criteria compliance to strategic objectives,
riskinesses, etc. which can be

PURPOSE Criterion 1 Criterion 2 | Criterion M Eigenvector contradictory; to limit the admissible

N ol level of costs of implementation of

Criterion 1 ol o, ol TN SN ot each IT pro]ec_t of a portfolig. It.c.on

H1AJ=1 Y lead to asituation when the unjustified
Criterion 2 « o o : §V=1Na%i ; sum of fir.m ncial means is spent for The
i1 2 =1 i low-profitable IT project. According
N 1 to the shortcoming connected with
Criterion M al, al ol NL;NaNil complex consideration of a task,
i=12)=1 i) IT projects need to be considered
not only in a cut of financial aspect.
Table3  For example, the considered IT
Mutual influence of criteria project can not have high value of
an indicator of profitability, but have
PURPOSE Criterion 1 Criterion 2 Criterion M a great influence on increase of
Criterion | kr,, kr, kriy competitiveness of the IT company.
Criterion 2 kr,, kr,, kr,, Therefore at distribution of the
Criterion M kr, kr,, kr,., general budget between IT projects
Table 4
Supermatrix for determination of priority of IT projects
Purpose Criterion 1 Criterion 2 Criterion M ITpr. 1 IT pr.2 ITpr. N
Purpose 0 0 0 0 0 0 0
Criterion 1 C, kr,, kr,, kr,, 0 0 0
Criterion 2 C kr,, kr,, kr,,, 0 0 0
Criterion M C, kr,, kr,, kry . 0 0 0
N 1 N 2 N N
IT project 1 0 N i:INali T N i=1Na1i > =1 % 1 0 0
i=1Zj=1 aij i=1 Zj:l aij ?:1 E?Iﬂ afj-
N 2 N N
IT project 2 0 _ i g S i fa 0 1 0
2 al i=1 2j=1 4jj i=1 %=1 4y
N 1 N _ _2 N N
IT project N 0 v i=1NaNi T N iZINaNi > N i:1NaNi N 0 0 1
ie1 2j=1 4ij i=12j=14j i=12j=1 i
of a portfolio it is necessary to consider priority of .
T prgieds of a portfolio,yfhe implemer?toﬁor?/ of (1 + koeff priory) * D; (4)

IT projects reflecting the comprehensive detailed
analysis of conditions. For the purpose of an exception
of the above shortcomings the following model to
distribution of financial means to i-y the IT project of a
portfolio is offered (F,):

I =3m

i=1

where D, — income from realization of iy of the IT

Z
(1 + koef f_prior;)D; * Lobm

project of a portfolio; i = number of the IT project,
i = I,n; n — number of IT projects of a portfolio;
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koeff_prior; — coefficient of priority of i-y of the IT
project of a portfolio; Z .~ the general expenses
allocated for realization of a portfolio of IT projects.

Example of application of a technique of priority
of IT projects

As an example the portfolio of IT projects consisting
of three IT projects is considered. For convenience of
data presentation criteria are numbered the order

defined in Table 5:

Table 5
Numbering of criteria
Name of criterion Nurnbt'er o
criterion

Income from implementation of the IT project 1

Size of costs of implementation of the IT project 2

Risk of refusal of implementation of 3

the IT project from the customer

Extent of influence of the IT project on increase 4

of competitiveness of the IT company

Term of implementation of the IT project 5

Time of implementation of the IT
project = IT project Amount of works / 6
Maximum quantity of @ manpower

Experience of introduction typical in 7
relation to the considered IT project

Risk of failure to complete of the IT project in view 8
of competence of experts from the performer

Degree of compliance of the IT project to 9
strategic objectives of the IT company

Satisfaction of a manpower 10

Priorities of criteria concerning the purpose of
realization of a portfolio of IT projects, priority of IT
projects in a section of each criterion, mutual influence
of criteria and IT projects are established (according
to Table 3). The received results are reflected in a
supermatrix which is given to a stochastic look and is
built in limit degree (Table 6).

As a result of construction of a supermatrix in limit
extents (Table 6) coefficients of priority of IT projects
(crossing of the lines "IT Project ..", and a column
"Purpose” are calculated) (koef f _prior; i = 1,n).

Taking into account the found coefficients of priority
of IT projects of a portfolio the budget of a portfolio
between IT projects is distributed (Z,, =520 000
rubles), considering the income (D, ), received from
their realization (Table 7).

Table 7

Income from implementation of IT projects of a portfolio

IT project 3
190 000

IT project 1
370000

IT project 2
720000

Income (rub.)

At distribution of the budget the distribution formula is
used (4). The fol-lowing results (Table 8).

Table 8

Income from implementation of IT projects of a porifolio

IT project 1 IT project 2 IT project 3

Expenses
(rub) without
priority
coefficients

150312,50 292 500,00 77 187,50

Expenses
(rub) taking
into account
priority
coefficients

133 684,50 | 320351,40 65964,19

Thus, the budget of a portfolio of IT projects is
distributed between them taking into account not only
the income from implementation of the IT project, but
also other criteria, important for the IT company.

Conclusion

The analysis of results of the solution of a problem of
effective distribu-tion of the budget of a portfolio of
the IT projects received by the Russian and foreign
scientists showed that, as a rule, at distribution
of financial resources in a portfolio the model of
optimization of the set criterion is used (for example,
profit maximization, minimization of duration of
realization of a portfolio). The specified models are
analytically difficult solved. Besides, they don't allow:
to consider in a complex specified task, namely: to
define a point of balance of each IT project of a
portfolio on the basis of criteria of their profitability,
com-pliance to strategic objectives, riskinesses, etc.
which can be contradictory; to limit the admissible
level of costs of implementation of each IT project of a
portfolio. It can lead to a situation when the unjustified
sum of financial means is spent for the low-income
IT project. In this regard, in this arficle it is offered
at the solution of a problem of effective distribution
of financial means to use the developed model of
distribution of the budget of a portfolio of IT projects
taking into account their priority. Application of the
developed mathematical model of distribution of the
cumulative financial means allocated for realization
of a portfolio of IT projects between IT projects taking
into account their prof-itability and priority, allows
to carry out IT projects within admissible expens-
es adjusted for their priority, therefore, not to allow
unjustified costs of im-plementation of separate IT
projects of a portfolio.
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MOZAEJIb PACMPEAENEHUA BIOAXETA MOPTOENA UT-NMPOEKTOB
CYYETOM UX MPUOPUTETHOCTU

AHnTta ButaytacoBHa CoTHMKOBa

AHHOTauuA

CmameA noceauwieHa npobieme 3¢ppekmusHo20 pacnpedesieHus obwezo 6100xxema nopmeensa mexdy UT-npoekmamu, 8Xo0AWUMU 8 €20 CO-
cmas, ¢ yyemom ux npuopumemuocmu. O603Ha4YeHHAs Npobema a8aaemcs akmyasnsHol 88Uy HeBbICOKUX pe3y/lbmamos 0esmesibHocmu
KOHCA/IMUH208bIX KOMNAHUU 8 Cihepe UHGOPMAUUOHHBIX MexHo102uU.

[na onpedenerHus npuopumemrHocmu MUT-npoekmos ucnosne3yemca memo0 aHanumuyeckux cemed, paspabomarHuit T. Caamu. C yesnbto
npumeHeHus 0aHHO20 Memoda paspabomara cucmema Kpumepues (nokasameneli), ompaxatrouwux enusHue NT-npoekmos nopmepensa Ha
Haubonee 3Ha4uMble yesu peaausayuu UT-npoekmos nopmeens. B kasecmee cucmemol Kpumepues Ucno/1b308aHbI KJTOYeble NoKasame-
U 3¢hghekmusHocmu, onpedenisemole npu paspabomke C6anaHcuposaHHol cucmemsl Nokazamereli, Komopole yooesiemeopaiom bluie-
nepeyucnieHHbIM mpebosaruam. Cyme Memooda aHanumuyeckux cemeti 3ak/il04aemcs 8 NONApPHOM CpABHeHUU K/TIoYesbix nokasamesel
3hhekmusHOCMU OMHOCUMEsbHO Uenu peanuzauuu nopmeens u UT-npoekmos, 8xo0AuUX 8 cOcmas nopmdena. Pe3yibmamom ucnose-
308aHUA MemoOad aHanumMu4eckux cemeti A8AIMCA KOIPUUUEHMbl npuopumemHocmu Kaxoozo MT-npoekma nopmdeens, komopeie
ucnosnb3ylomca 8 npednoxeHHol modenu pacnpedeneHus 6100xema nopmeensa mexdy UT-npoekmamu. Takum o6pasom, 610dxem nopm-
ena NT-npoekmos pacnpedeneH Mexdy HUMU C y4emom He MoJibko 0oxo0a om peanu3ayuu Kaxoozo UT-npoekma, HO U Opyaux 8aXHbIX
ona UT-koMnaHuu Kkpumepues, Hanpumep: cmeneHs coomeemcmaus UT-npoekma cmpamezudeckum yenam UT-komnaHuu, onpedensowas
yenecoobpasHocms peanusayuu UT-npoekma; cpok sbinosiHeHUs NT-npoekma, onpedenfemsili 3akasqukom. PaspabomarHas modesb pac-
npedenerus 6100xxema nopmeens mexdy UT-npoekmamu anpobuposaHa Ha npumepe pacnpedeneHus 6100xxema mexdy UT-npoekmamu
nopmaens, cocmoawezo u3 mpex UT-npoekmos. C y4emom nostydeHHbix Ko3ppuyueHmos npuopumemHocmu UT-npoekmos nopmeens u
npednoxeHHoU Modesnu pacnpedenieHus 6100xema nopmeens 6l nepepacnpedesneH 0onycmumelli 06vem 3ampam Ha Kaxowll UT-npoexkm.
3mo nossonuso 6osee KOppekKMHO pacnpedename 8bldesieHHbIU 014 peanuzayuu nopmeensa brodxem, cedosamesibHO, NO380UNO U3be-
Xamb HEO6OCHOBAHHbLIX 3aMpam npu peanusayuu UT-npoekma nopmepens.

KnioueBble cnoBa: nopmdgerne NT-npoekmos, Memod aHanumuyeckux cemed, Ko3ghgpuyueHm npuopumemHocmu.

[na KoppecnoHgeHuumn: ComHukosa AHuma BumaymacoeHa, [OY BI10 «Mockosckuli 2ocydapcmeeHHbIl yHugepcumem 3KOHOMUKU, Cmd-
mucmuku u uHpopmamuku (MICU)» (119501 2. Mockaa, yn. HexuHckas, 7), Poccus, Iwanowa_anita@mail.ru

Onsa ccoinkn: ComHukoga A. B. Modenb pacnpedeneHus 6100xema nopmepens UT-npoekmos ¢ yuemom ux npuopumemuocmu // MUP (Modep-
Hu3ayus. MIHHosayuu. Pazsumue). 2015.T. 6. N° 2. Yacme 2. C. 17-22.
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