ISSN 2079-0023 (print), ISSN 2410-2857 (online)

UDC 65.0(075.8) DOI: 10.20998/2079-0023.2018.44.06
V. L. LYSYTSKYI, D. Y. ORLENKO

MODELS FOR THE FORMATION OF IT COMPANY STRATEGIC PORTFOLIO OF PROJECTS

Increasing of unpredictability, novelty and complexity of the external environment of modern enterprises of IT industry has led to the need of creating
such management mechanisms that can ensure making of coordinated and effective decisions to adapt enterprises to the external competitive
environment, ensure their survival and successful development. In order to adapt to rapidly changing environmental conditions it is necessary to apply
management that is associated not so much with the definition of a strategic position (long-term and strategic planning), as with a timely, real-time
response to rapid and unexpected changes. Formation of adequate management forces enterprises to engage in the refinement of the strategy and the
solution of the arisen strategic tasks simultaneously and in parallel, to apply scientifically based management information technologies. Creation of
such technologies requires the availability of adequate models of production activities of IT company. A set of interrelated models of forming a
strategic portfolio of IT projects of a company, whose activity is aimed at creating a finite number of IT projects in the context of time and resource
constraints, is proposed. A set of interrelated models for the formation of IT projects strategic portfolio activity of which is aimed at creating a finite
number of unique software products in conditions of time and resource constraints is proposed. Qualitative and quantitative methods of modeling of
IT company production activity were used while developing a set of models and generated a set of models of expert procedure and a set of models of
optimization procedure. The set of expert procedure models for assessing of IT projects significance realizes the hierarchies analysis method. The set
of models of optimization procedure implements the method of linear programming which allows to determine the effective structure of the IT projects
portfolio in the medium term which ensures achievement of company strategic goals. Based on the developed set of models, a generalized algorithmic
model for the formation of company strategic portfolio of projects is formed and can be used to create information technology for strategic planning of
IT company production activities in conditions of dynamic external environment.
Keywords: set of models, optimization procedure, expert procedure, portfolio of IT projects, enterprise, information technology.

B. JI. THCHIIbKHH, J. 10. OPIEHKO
MOJAEJI ®OPMYBAHHSA CTPATEI'TYHOI'O NIOPT®EJIA TPOEKTIB IT ®IPMU

[ligBuienHs Henepea0auyyBaHOCT, HOBU3HH 1 CKJIAJHOCTI 30BHILIHBOTO CEPEAOBHUIIA CydacHUX mianpueMcts IT iHgycTpil mpu3Benu 40 HeOOXiTHOCTI
CTBOPEHHS TAKUX MEXaHi3MIB YIpaBIiHHSA, sKi Oyam O 3maTHI 3a0€3MEUHTH NPUHHATTS CKOOPIMHOBAHHX 1 €(EeKTHBHHX pilleHb IO amanTamnil
IIJNPUEMCTB IO 30BHIIIHBOIO KOHKYPEHTHOI'O CEpelOBHLII i 3a0e3leueHHs iX BI)KMBAHHS 1 yCHIIIHOrO po3BUTKY. Jns ajmanTauii 10 IBHAKO
3MIHIOIOYHXCSl YMOB CepEeIOBHIIA TOTPIOHE 3aCTOCYBaHHSI YIPABIiHHS, TOB'SI3aHOTO HE CTIIBKU 3 BU3HAYCHHSIM CTPATeriyHOl MO3HLT (IOBrOCTPOKOBE
i cTpareriuyHe IUIaHYBaHHS), CKUIBKM 31 CBOEYAaCHOIO PEAKIi€l0 B pealbHOMY MacIuTabi yacy Ha IIBHAKI i HecnoxiBaxi 3MiHum. dopMyBaHHS
aJICKBaTHOTO YIPABIIHHS 3MYyLIy€e MiANPHEMCTBA OJHOYACHO MapajelIbHO 3aiMAaTHUCS YTOYHEHHSM CTpaTerii i pillleHHSM BHHHUKIMX CTpAaTeriyHUX
3aj1a4, 3aCTOCOBYBAaTH HAyKOBO OOrpyHTOBaHi iH(bOpMariiiHi TexHooril ynpasiiHasa. CTBOPEHHs TaKHX TEXHOJIOTiH BUMara€ HasBHOCTI aJeKBATHHUX
Mozeneit BupooHudoi aistmeHOCTI IT dipmu. [TIponoHyeThCS KOMILIEKC B3a€MOIIOB'I3aHUX Moienel popMyBaHHS cTpaTeriqHoro noprgens npoektis IT
(bipMH, AiSIBHICTH KO CIPsIMOBaHA Ha CTBOPEHHS KiHIeBoro uucia IT mpoekTiB B yMOBaX 4acOBHMX Ta pecypcHuMX oOMexeHb. IIpu cTBOpeHHI
KOMIUIEKCY MOJiesiedl BUKOPUCTaHi SKICHI 1 KUIBKICHI METOAM MOJENIOBaHHS BUPOOHHMYOI naisuibHOCTI IT mianmpueMcTBa, 110 MOPOAMIN KOMILIEKC
Mogieniell eKCIepTHOI MpoLeaypH 1 KOMIUIEKC Mojenedl onTuMizaniifHoi mpomemypu. ExcreprHa mponenypa 3abesmedye omiHKy 3Hadymiocti 1T
MPOCKTIB 3 BUKOPHCTaHHSAM METOJy aHali3y iepapxiit. Kommiekc Moaenelt onTuMisariitHol mporuesypy peaiizye METOA JIHIHHOro mporpamMyBaHH,
IO JI03BOJISIE B CEPEIHBOCTPOKOBIM TEPCHEKTHBI BU3HAYUTH €(EKTHBHY CTPYKTYpy crpateriyHoro mnoprdens IT mpoekriB, mo 3ade3neuye
nocsrHeHHs1 crparerivnnx nineidl IT ¢ipmu. Ha ocHOBI moOynoBaHOTO KOMIDIEKCY Mofenel po3poOJICHO y3aradbHEeHy alrOpHTMIYHY MOJeENb
(dopmyBanHs crparterigHoro moptgens IT mpoekriB, ska Moxe OyTM BHKOpPUCTaHA IPH CTBOPEHHI IH(OpPMALIHHOI TEXHONOTII CTpaTeriYHOro
IUIaHyBaHHs BUpOOHMUOT AisuibHOCTI IT mianpueMcTBa B yMOBaX AMHAMIYHOTO 30BHIIIHBOTO CEPEIOBHUIIA.

Kio4oBi ci10Ba: KOMIUIEKC Mojenel, ONTHMi3amiiiHa mpolexypa, eKclepTHa mpoueaypa, mnoprdens IT HpOEKTiB, MiAIPHEMCTBO,
iH(popMalliiiHa TEXHOIOTIs.

B. JI. THCHIIKAH, JT. f0. OPJIEHKO
MO/IEJIM ®OPMHUPOBAHUSI CTPATETHYECKOT'O TIOPT®EJISI IPOEKTOB IT ®HPMbI

IToBblnIeHne HETIPEACKAa3yeMOCTH, HOBU3HBI U CIOJKHOCTH BHEIIHETO OKPY)KCHHS COBpeMEeHHBIX npeanpusatuii UT uuaycTpun npusenu k HeobXoau-
MOCTH CO3/IaHHSI TAaKMX MEXaHM3MOB YIPABICHUs, KOTOPHIE CIIOCOOHBI OOCCIICYHTh MPHHATHE CKOOPAMHHUPOBAHHBIX M 3((EKTHBHBIX pEeLICHHUIl MO
aJlanTalMy MPeINPUATUH K BHEIIHEH KOHKYPEHTHOH cpesie ¥ 00eCleYeHHIO X BBDKHBAHUS U YCIIEITHOTO pa3BUTHs. I afanTaIui K OLICTPO MEHs-
IOIAMCSL YCIIOBHSM Cpelbl TpeOyeTcs IpUMEHEHNE YIIPaBICHHS, CBI3aHHOIO HE CTOJIBKO C OIpeeTIeHHEeM CTPAaTerHIecKoi MO3UINHU (JOITOCPOYHOE
U CTPaTEern4ecKoe MIAHUPOBAHKE), CKOJIBKO CO CBOCBPEMEHHO peakuueil B pealbHOM MacuiTabe BpeMeHH Ha OBICTPBIC U HEOXKHAHHBIC H3MCHEHHSL.
dopmMupoBaHHe aJIeKBaTHOTO YNpPaBICHHS BBIHYKAAeT NPEANPHATHS OJHOBPEMEHHO Mapajule]bHO 3aHUMATHCS YTOUHEHHEM CTPAaTeTHU U PelleHHEM
BO3HHKIINX CTPATETMUCCKHUX 3a[ad, IPHMEHATh HaydHO 0OOCHOBaHHBIC MH(GOPMAIMOHHBIC TEXHOIOTUH yrpasiaeHus. Co31aHHe TAKUX TEXHOJIOTUH
TpeOyeT Hanmuuus aJeKBaTHBIX MOJENeH Npou3BoAcTBeHHOH nestensHocTH UT dupmel. Ilpemnaraercss KOMIUIEKC B3aMMOCBSI3aHHBIX Mojeleit
(dhopmupoBanus crparerudeckoro noprtdens npoextoB UT dupmbl, aesaTeapHOCTh KOTOPOI HampaBiieHa Ha co3aaHue koHeyHoro ynucia UT npoexTos
B YCJIOBUSIX BPEMEHHBIX M PECYpPCHBIX OrpaHHYeHUH. IIpy co3maHMH KOMILIEKCa MOJENeH HCIONb30BaHbl KaYeCTBEHHBIE U KOTNIECTBEHHBIC METOIbI
MOJICTUPOBAHUS NTPOU3BOACTBEHHOM nestenbHOCTH UT mpennpusaTus, HOPOAMBLIME KOMIUIEKC MOJEJEil JKCIEPTHOH MPOLEAYpbl W KOMILIEKC
Mozieniell ONTHMH3allMOHHOH Iporeayphl. DKcIepTHas Ipoleaypa oOecleunBaeT OleHKY 3HauMMocTH WUT NpoekToB ¢ HCIOIb30BaHUEM METOIa
aHanm3a uepapxuil. KomIniekc Moneneil ONTHMH3AIMOHHON MHPOIEAYPHl pealn3yeT MeTol JIHHEIHOro NporpaMMHpPOBAaHUS, MO3BOJLIOMUN B
CPETHECPOYHON MEepPCHEKTHBE ONMpefenuTh 3(Q(HEeKTHBHYIO CTpPYKTYpy crparermyeckoro noprdens UT mpoekToB, oOecnednBaIOIIEro JOCTHKECHHE
crpareruueckux ueneit MT ¢upmbl. Ha ocHOBE HOCTPOEHHOro KOMIUIEKCa Mojeield pa3paboTaHa 0O0OOIIEHHAs alrOpUTMHYECKas MOJEINb
¢dopmupoBanus crparermdeckoro noprdenst UT mpoexToB, KoTOpas MOXKET OBITH HCIONB30BaHA NIPU CO3JAHUM HHGOPMAIMOHHON TEXHOJIOTUH
CTPATEruuecKoro IIaHUPOBAHUS NIPOU3BOICTBEHHON esiTenbHOCTH T npeAnpusTis B yCIOBUSX JMHAMUYECKON BHEIHEH Cpe/ibl.

KiroueBble c¢j10Ba: KOMIUIEKC Mojenel, ONTHMH3allMOHHAs IpoLenypa, dKCIepTHas mpouenypa, moptdemns IT mpoexros, mpeampusrme,
nHGOPMAIMOHHAS TEXHOJIOTUSL.

Introduction. Modern stage of Ukrainian economy  external environment, increasing competition in domestic
development is characterized by high dynamics of an and foreign markets, development of information
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technologies tools and information technologies. All this
actualizes strategic aspects of enterprise production
activity management in the IT sector and requires a
conscious selection of common development directions to
achieve long-term corporate goals considering existing
restrictions dictated by both the external and internal
environment of the IT company. Depending on the level
of instability of the external environment, there are four
classes of enterprise management methods [1, 2, 3]:
management methods based on execution control [3, 4];
extrapolation-based control methods [3, 4]; management
methods based on the prediction of change (the future is
partly predictable) [5, 6, 7]; management methods based
on flexible urgent solutions (the future is unpredictable)
[1,3,8,9], which are the methods of strategic
management that provide management of strategic
capabilities of enterprise [3, 4, 5, 9]. Strategy formed by
these methods determines the direction of development of
the enterprise towards its target state while leaving the
freedom of choice taking into account the changing
situation in the external environment, current restrictions
dictated by both the internal and external environment of
the enterprise. Application of strategic management
methods to formation of the portfolio of IT projects will
allow to link portfolio projects with the achievement of
the strategic goals of the IT company, provided that the
limited resources for projects are effectively allocated [3,
10].

Therefore, the purpose of the work is to increase the
profitability of the IT company by creating a set of models
for the formation of a strategic portfolio of projects that
ensures effective achievement of company strategic goals
taking into account existing resource constraints.

Formulation of the problem. Achieving the
competitive advantage of IT company is not only a
consequence of the successful implementation of its
portfolio of projects, but also the correct selection of
morphology and projects portfolio structure that determine
vector of IT company strategic development in a
competitive external environment. Due to that, there arises
the task to form an effective portfolio of IT company
projects with an incremental style of behavior that can

create a finite set I1=ITIlg,S =1,n of IT projects
(ITP). Further, ITP is understood as an activity of creating
a unique software product in terms of time and resource
constraints. It is assumed that for implementation of
ITII € 11 at a given time interval the company has limited
resources (labor, information, energy, natural, basic and
circulating funds, etc.). All the necessary qualitative and
quantitative information about past and current state of the
IT company, its internal and external environment, and the
results of its production activities is known. The task is to
create a set of models that form such portfolio of IT
company projects from ITII € II that at a given medium-
term time interval, in conditions of available limited
resources provides maximum allowable amount of profit
with minimal risks for the company.

Set of models. A qualitative analysis of accumulated
empirical evidence, generalization of IT company
functioning experience are the source for determining
promising directions of its strategic development.
Therefore when developing a set of models for the
formation of an effective portfolio of IT company projects
(EPP) it is proposed to use qualitative and quantitative
methods of modeling. Fig. 1 illustrates general scheme of
formation of EPP, that contains an expert procedure
designed to determine effective structure of the IT
company projects portfolio.

As a theoretical basis for the expert procedure, it is
proposed to use the hierarchy analysis method [11] which
presumes decomposition of the problem of defining the
project portfolio morphology into increasingly simpler
components interaction of which is determined by the
hierarchical model of impact of ITII € II on the increase
of the IT company profit. At the first level of the hierarchy
there is one vertex that determines focus of the problem
(increase of profit).

The second level is determined by main objectives of
the IT company: profit increase; cost reduction; risk
reduction. The third level is determined by ITP groups
which set directions of the IT company production
activity. The lower level of the hierarchy is formed by
ITII € 1.

Qualitative Criterion
indicators of optimality
T ) Resource
projects I y constraints
™
1 O- — = 1
: O a .\?orphololg_v '//O )
~ of the project
- By e -1 ore— ol -
e Expert portfolio Optimization Qi
procedure ~k ST edure I
B Priority procedure v
- T J 2 5 &
" - ITP € P 3 Z
~
n O~ ~Om
[—" )

Effective portfolio
of projects

Fig. 1. General scheme for the formation of an effective portfolio of company IT projects
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Based on the hierarchy for each of its maternal
vertices an estimation of weight coefficients, that
determine degree of its dependence on the vertices of the
lower level that affect it, is given. For the formation of
estimation a group that contains r experts from among IT
company leading specialists is formed. Each expert with a

number s, s = 1,r, forms a matrix of paired comparisons
AS = (af}). The elements a;; of the generalized matrix

A= (aij) of pairwise congruencies are determined by the

1
expression a;; = ([[=1 afj)?. The normalized eigenvector
that corresponds to majorizing matrix root A determines
local priorities of lower-level elements. Based on the local
priorities of the hierarchy vertices and by using the
hierarchical synthesis procedure of global priorities
wj,w; =0, ¥7_yw; =1, of IT projects that make up
composition of IT are found. The composition of ITIIg € 11
that determine the morphology of EPP are found by
ranking ITII; according to degree of decrease of their
global priorities w; and selection of the first ITIIg, in T,
set in the resulting row, the sum of global priorities wg, is
equal to a = 0,8 + €, € — is admissible error.
Priorities w;

ITII; € My = {ITMs,: X7, ws, = 0,8 £ €}, (1)

where p— power of II,, are found by rationing
w; = ws,/a. Herewith w; > 0, X7_ w; = 1.

A set M; = {M,;} of models M,; that provide the
expert procedure contains:

M, — algorithmic model of the hierarchical model
formation;

M, , — algorithmic model of the formation for all of
hierarchy maternal vertices of pairwise matrices A5 and
generalized matrices 4;

M5 — algorithmic model for determining the local
priorities of the vertices for the second, third and fourth
hierarchy levels;

M,, — algorithmic model for determining global
priorities ITIIg € IT;

M, — algorithmic model for the formation of a set
I1, of ITP projects that define the morphology of the EPP.

As a theoretical basis for creating the optimization
procedure it is proposed to use linear programming
method that allows in the medium-term perspective to
define volumes of production of ITIIg € I1, that ensures
achievement of IT company strategic objectives.

A general approach to solving the problem of
volumetric planning assumes that the IT company is
aware of the following information:

j — the project nomenclature number from II,,
j = 1nm;

n — power of I1;

b; — volumes of limited resources (labor resources of
various professional groups, fund for operating time of
equipment for various purposes, raw materials and
consumables, energy carriers, information resources,

salary fund, etc.), i = 1,m;

standards for expenditure of resources for
implementation and realization of the project;

profitability of ITII; € Iy;

requirement for the volume of projects realization.

Since the focus of the problem in determining the
morphology of the EPP was to increase the profit of the IT
so company linear form of the linear programming is the
following:

n
L= Z CjWjXx; — max, (2)

j=1

where L — profit from the realization of projects;

¢; — profitability of project;

w; —expected amount of risk determined by the
probability that completed project will be paid by
customer;

x; —number of projects of j-th nomenclature.

Maximization of revenue (2) is carried out when the
restrictions are met.

Limitations of project implementation volume

n
ZSJ'X]' > w, (3)
j=1

where w —requirements for project implementation
volume in the planned period.
Restriction on resources

m
j=1

where b;; —norm of the expenditure of i-th resource for
one project of j-th nomenclature.

Restrictions on production volumes of j-th
nomenclature projects
O(ijjSBj,jzl,_n, )

where value «; is determined by the existing contractual
obligations of IT company;

Bj — projects market
nomenclature.

The mixed form of writing a linear programming
objective makes it very difficult to assign an initial
support plan when solving it by a finite method.
Therefore, it is proposed to determine its solution by the
M-method.

A set M, = {M,;} of models M,; that provide the
optimization procedure contains [12]:

M,,; — algorithmic model of initial simplex tables
formation that are required by M-method;

M,, — algorithmic model for determining solution of
the objective (1-4);

M,5 — algorithmic model for verifying reliability of
the obtained solutions;

M,, — algorithmic model of conducting numerical
experiments;

opportunities of j-th
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Algorithmic model M = <M, M, > for the formation of
strategic portfolio of IT projects

Qualitative information

Hierarchies analysis method

’f

Quantitative information

Monitoring data

W

Algorithmic model
M, =M, i=13)
for definition of projects
portfolio morphology £, € P
\

Lincar programming method

P‘. ) (-

Algorithmic model

M,={M,,i=13

> for definition of

projects volume

Efficient portfolio of
IT company's projects

Fig. 2. Generalized structure of the algorithmic model for the formation
of the IT company strategic portfolio projects

M,y algorithmic model for studying stability
boundaries of the obtained volumetric optimal plan for
implementation and realization of projects from II,,.

Fig.2 illustrates a generalized structure of
algorithmic model M = (M;|M,) for the formation of the
strategic portfolio of projects.

Constructed algorithmic  model prevents the
possibility of many errors at a design stage of the
program.

The constructed set of models

M ={My;,M,;,i = 1,5} provides a clear formulation,
purpose, content of individual parts of the program, allows
paying considerable attention to ensuring the simplicity of
software implementation structure of the algorithmic
model, to significantly reduce costs, time expenditures for
developing the software solution for the task of forming of
the efficient portfolio of IT company projects, that
operates in a competitive environment of IT industry.

Conclusions. The set of models of the expert
procedure for determining the significance of IT projects
was developed. The set of models of the optimization
procedure for determining the effective structure of IT
projects which determines the company strategic goals
was elaborated as well. Besides, the algorithmic model for
the formation of the company strategic portfolio of
projects was worked out which can be used to create
information technology for strategic planning of the
company production activities.
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