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ANALYSISOF WORK-LOAD RATE OF PORTFOLIO MANAGER
BY MEANSOF MARKOVIAN MODEL OF STATES

Abstract. Current conditions of most project-oriented busies based activities are related to the
implementation of projects requires the managemérthese companies develop and apply appropriate
procedures, methods and management techniquescarhplexity of using classical approaches arises
from the fact that the activities of design orgatians is in many ways a unigue non-recurring pssce
The practice of these companies shows that muehtith from their owners paid not only to the glbba
strategic objectives, but the current results ofmions. In real situations, work portfolio managent
takes place in a high degree of uncertainty: theetiof admission of projects, time and costs of thei
implementation, as well as other factors are rand@mables with specified or unknown distributi@wis.

On the basis of the standard portfolio managemeaojeet Management Institute USA (PMI) analyzed the
portfolio management process using Markov chaingliecrete states of the system. Identified praess
(state) in which the portfolio manager is busy mafsthe time. Markov model state changes to determi
the loading of a portfolio manager at various stagé portfolio management, which makes it posgible
use these data in determining the KPI project managvhen evaluating their work.

Keywords: project; portfolio management; team; pesf management office; Markov's chain;
transition probabilities

should not be appointed from among designated
managers, but someone from among middle rank

Year by yearC-level managers at the enterprisegnanagers to combine his regular duties with padfol
pay more attention to the quality of portfolio sgien ~managing activities. In this circumstance the CEO o
and management. In the situation of scarcity dflO of the entity wants to be sure that his poitfol
resources it is vital for the entities not only ¢m Mmanager has a full work-load and effectively fisfithe
projects "right" so to timely achieve the resulitst also  duties, to justify receiving "good” salary.
to launch the "right" projects at the proper tirfer this Modern companies have been long using key
purpose, entities are recommended to create thjedPro performance indicators (KPI) for the purpose of
Management Office (PMO) [1]. motivation for their employees, and for determinthg

Whether those PMO — whose responsibility is t&ize of bonuses at successful performance of work.
bring projects to success — have been introducedeat To define KPI for portfolio managers it does
enterprise or not, or better portfolio management necessary to have the idea of approach to portfolio
achieved through appointment of certain managhkes, tmanagement as such, the knowledge of necessary
success of a portfolio depends on the level of gigee Processes of portfolio management; understand what
of the portfolio managers as well as of the level othey deal with, why and for how long they are eregag
maturity of the organization in project management.  in certain processes.

The size of portfolios depends on the size of the  Analysis of the recent publications
organization itself, be that the general number of In order to develop successfully the companies
projects and works or their value. Therefore whiem t need not only to render high quality services okena
size of a portfolio is insignificant, the portfolmanager high quality production, but also to improve and

Problem statement
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modernize them, to create new services and productsioritization of portfolios of the enterprise are
gaining competitive advantage through innovatidte. employees’ concern and responsibility. Otherwise
this purpose it is necessary to launch programs apdrtfolio manager should be appointed, who will be
projects which will yield expected results. Thisturn responsible for that. In both cases the succesa of
requires having the staff of managers at hand who agportfolio depends on the correct application oftfmdio
capable to manage programs and projects well. Besidmanagement processes which are recommended in the
a set of conditions is to be created in the orgdiins form of good practices by professionals from alkiov
and proper environment attained for successfthe world being the attachments to PMI portfolio
implementation of projects, seeking to bring thenanagement standards [11]. Under the auspices of
company project management into maturity [2]. International Organization of Standardization (ISO)

The recent study has shown [3-6] that the majoritgpecial committee 1ISO/TC 258 is established toterea
of companies owe their success to all-rounéhternational standards Project and Programme diortf
implementation of PMO which are reporting diredily Management (ISO/DIS 21502) and Guidance on
C-level managers and “communication-up” is susthinegovernance of projects, programmes and portfolios
by project managers and resource managei@SO/WD 21503). Most probably, in likelihood with
Community of Practitioners of PMI together with PMOstandard for project management ISO 21500 the above
Subject Matter Experts (SME) have distinguished Bentioned standards will become adaptation of the
kinds of PMO structures as follows: version of ANSI standards of PMI to the internagibn

1. Organizational Unit PMO/ Business Unit PMO/ISO standard.
Divisional PMO/ Departmental PMO; 2. Project- PMI standards being the basis for training and
Specific PMO/ Project Office/ Program Office; certifying experts in 170 countries of the worl&d

3. Project Support/ Services/ Controls Office ostandards represent the adapted version of PMI
PMO; 4. Enterprise/ Organization-wide/ Strategicstandards.
Corporate/ Global PMO; 5. Center of Excellence/  Therefore it would be relevant to study the
Center of Competency [7]. The PMO highest levet thaneasure of portfolio manager with a view to appiara
returns the highest dividends to the enterprises i practice of portfolio management processes as pe
Strategic PMO. PMI standard [11] which is given in table 1.

Of course, implementation of Strategic PMO can N
run into opposition from heads of divisions, projec Resear ch obj ective
managers, and the staff of existing structures vatd The purpose of this research is to create a mddel o
by personal, mercantile interests of certain em@dsy portfolio manager work-load at different stages of
[8]. But there are ways of mitigation of StrateiIMO  portfolio management processes according to the
implementation at the enterprise with use of t@dlthe  standard [11] with application of Markovian chaifus
theory of constraints [9, 10]. further use with KPI. At the same time the obliggto

At the enterprise where Strategic PMO is beingequirement is the compliance with the specialtyspart
introduced, all processes of preparation, defin#jo according to the recommended directions listed 2j. [

Table 1 —Portfolio Management Process Groups and Knowledgeas Mapping

Knowledge Areas Process Groups
Defining Process Group Aligning Process Grouy Atittiog and
controlling Process Grouy
Portfolio Strategic | 4.1 Develop Portfolio 4.4 Manage Strategic
Management Strategic Plan Change
4.2 Develop Portfolio Charter
4.3 Define Portfolio Roadmayp
Portfolio Governance | 5.1 Develop Portfolio 5.3 Optimize portfolio 5.4 Authorize Portfolio
Management Management 5.5 Provide Portfolio
5.2 Define Portfolio Oversight
Portfolio Performance| 6.1 Develop Portfolio 6.2 Manage Supply and
Management Performance Management | Demand
Plan 6.3 Manage Portfolio Value
Portfolio 7.1 Develop Portfolio 7.2 Manage Portfolio
Communication Communication Information
Management Management Plan
Portfolio Risk 8.1 Develop Portfolio Risk | 8.2 Manage Portfolio Risks
Management Management Plan
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Discussion LR

Markovian chains for definition of probabilities of
conditions in various systems were described Heraint H s
researchers in their articles [13-17]. Prior to ibegur l 3 l,
research we will display in fig. 1 the diagram oftfolio . T s et e
management in the form of transitions during intéom o ‘—“1‘—' ’
of the processes described in the standard [11]. L4 s ¥ s ¥ i ' 0y

We will consider systens in fig. 1 which can be o1 | 1 = 53 ~—— 52 == 55
with some probability of R in one of conditions 0§ 2 ¥ W »f ) T_,l::w '
{i=1, 2, ..., 17} and in certain (discrete) time poiofs s
t{i=1, 2, ...,k} to pass from a condition of into 4 ‘ ’
condition ofS, with probability of R*P;. - o

Casual process which proceeds in systBnis
called Markovian if it possesses the following pdy:
for each time point ofy probability of any condition of Figure 1 — Diagram of portfolio management

system in the future (at> ty) depends only on its state

in the present (dt= t;) and doesn't depend on when and  The vertices are connected between themselves by
how the system came to this state (i.e. how thegs® focused arches (edges of the graph), represertig t
developed in the past). The process that take jfeit® directions of transitions between conditions of the
system can be presented as a sequence (chawgrdée system (processes). Thus for transformation schefme
called Markovian chain where for each step thetates in a Markovian chain from fig. 1 we neecdal
probability of transition from any condition & to any  possibility of system’s "delay" in each of condits of
condition of§ does not depend on when and how thgj {i=1, 2, ..., 17} in the form of additional
system came to a condition §f communicationsi.i.

We will display the system from fig. 1 by means of  The outward arrows proceeding from vertices of
the directed graph in fig. 2, whegeis vertices of the graph graph mean probability of transition from curretits
corresponding to certain conditions (processes}thef of S, and inward arrows represent probability of
system: {(4.1)> S;; (4.2)— S (4.3)>S;; (4.4)— S, transition to this condition .

(5.1)— S (5.2) > S (5.3) > &; (5.4) S (5.5)
— S, (6.1)— S5 (6.2) = Spz (6.3 S;; (7.1)— Sis
(7.2)— Si5, (8.1)— Sie; (8.2)— Siz;}-

T
14 S1
[\
S;
s
Tl &Y z T
Taa A 26
T Toh- n
S 5 - T 6.6
A 40011 6.5
3s S T Se /82
x| 2 5 &
;00 ‘o Nz >
' oy & A
> A
M.
=
. r S L Ttm 10 P =
p T TE] ) 9 510 IL s
- 5.8 1 ToTT 211
7.7 7
T S 210 0
N\ 7 8 o 11.11
5 8y T 11 To® 3 ~
2 o4 B A 3 oy =5 =
ey 13 = ) &
i = B~
~ 2 $ =
&y & k__s' S13
S12 Tys 14 Tisa
T S1a Sis
a4 T s
T

.
T
4 es = ‘L 17.10
< 17.16 _f
S16)% ésﬂ
@ 63
1617

Figure 2 — Directed graph of a Markov's chain
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The outward arrows proceeding from vertices of  Each raw of a matrix 4f|| is to satisfy the
graph mean probability of transition from curretdts following condition:

of §, and inward arrows represent probability of 1 )
transition to this condition d. Z m=1 {i=12--17} (3)
Direct graph of the system with 17 vertices can be .o ) N
presented in the form of a matrix 17x17 which eletse wherem = 17 is a number of possible conditions of
are probabilities of transitions @f between vertices of SYStem. N N
the graph. This kind of matrix is called a matrik o The sum of probabilities of conditions p{k) on
transitional probabilities. Elements of the matiave to  ©2ch step okis equal to:
meet the following conditions: = _
o< <1 (1) Z p(k)=1 @)
n wherep;(k) — probability ofi state ork step.
Z m =1 (2) For a transition matrix we will determine values of
=1

conditional probabilities through expert method, by

Condition (1) — usual property of probabilities anchptaining data from portfolio managers who apply
condition (2) means that the system S certainlgeeit processes of the standard [11] in their work. Assalt
passes from any condition of $ito other state, or e will receive a matrix in fig. 3.
remainsS. Ther; elements of a matrix of;j represent Matrix of transitions allows developing a model of
probabilities of transitions in system during oteps Markovian chain with which to carry out the forecas

In Markovian chain with time changek (step) g condition of the system for some steps onwartlie T
distribution of probabilities of statesp{(k), p2(K)... results of the modeling a portfolio managementesyst
pm(K)} varies. The distribution of probabilities on anyjs given in fig. 4 where it is possible to determia

Markovian chain with 17 states looks as follows: At the initial stages of management of a portfolio
nk+d " lp®l" |z, 7, . . . m, 7wy (up to 3-rd step on model) most part of portfolio
manager’'s time is spent on developing strategic
Rk+]) I portfolio planp4 (k), defining portfolio road map5(k)
. and developing portfolio charteb(K).
=] w. . . .. . . |. Atlater stages (from the 10th step on model) rpast
. . . e of time is consumed by the following processes on
Pk +1) Pl e 7 - - . Thgs 7T decreasep10(K) — define portfolio;p13(k) — authorize
po(k+D) M 7, 7, . . T 7T portfol?o; gg(k) - qptimize portfolio;p15§I<) - manage
portfolio information; pl1(k) — provide portfolio

where T is a transpasing symbol. oversight;p12(k) — manage supply and demapd/ (k)

— manage portfolio risks.
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Figure 3 — Matrix of transition probabilities witlsémates of expert
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As is known, the transition probability matrix steow
the level of technological maturity of the orgatiaa

“n “Eoeln —epn IR TR TP [18, 19]. In relation to the portfolio team — is jfiotential
—opedy el e pE)  Tepllde T pl0d) ..
gl —ompll() —e—pl3E) A—pldd) T—pi50 characteristic or property to perform the work bt
oo\ TTTEER TR portfolio of projects in accordance with existing
environmental conditions and the level of competenic
team players [20]. In other words, different pditfo
” teams will have different transition matrices foe tsame
k portfolio of projects. This is a consequence ofkhewn
02 it law S.D. Bushuev's [14]. Therefore, if the traositi
matrix f;| defined during the portfolio, long before its
y )7& e U closure can be assessed by the portfolio activity.
aarataras Conclusions
A - ] The presented Markovian model of change of
" 5 1 15 0 2 % states allows defining the measure of time poufoli
manager spends on different steps of portfolio
Figure 4 — Change of probabilities of conditions management. This will give the chance to use tolasa
of portfolio management system when determining KPI of project managers at an

assessment of their work.
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Annomayin. Ak npasuro po6oma nopmghenvHoco meneolcmMenmy 8i00Y8AEMbCs 6 YMOBAX BUCOKO20 CHYNEHs.
HeBU3HAUEHOCMI: MOMEHMU HAOXOONCEHHs NPOEKMI8, Yac i eumMpamu ix GUKOHAHHS, d MAKOJC THWI akmopu € eunaoKkosuMu
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VAPABNIHHA Ol NOMOYHO20 YNPAGHIHHSA NPOEKNHO-OPIEHMOBAHUM NIONPUEMCIMBOM UIAXOM GUKOPUCIIAHHS  MAPKOBCHKUX
modeneii. Ha ocnosi cmandapmy 3 yapagiinns nopmegensmu incmumymy npoexmuo2o menedscmenmy CLIA (PMI) suxonano
aHani3 npoyecie YNpasniHHA nopm@enimu 3a OONOMO20H MAPKOBCLKUX TAHYIO2IE 05l OUCKPEMHUX CMaHie cucmemu. Buseneno
npoyecu (cmanit), 8 IKUX KEPIGHUK nopmabenst npoexkmis 3aunamuil 6inbuull nepiod yacy.
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nepexioni iimogipnocmi

OranoB Anjpeii BajepbeBuy

Maructp, ceprudupoBaHHbli mpoekTHb MeHepkep PMP PMI USA: IPMA Level C UPMA,

3amecTUTENh ~ HAualbHUKA  CIOY)KObI 1O OMEPAaTMBHOMY  YNPABICHHIO  MAarucTpaJbHOTO  aMMHAKOIIPOBOJA,
ORCID: 0000-0002-2492-2654

Tocyoapcmeennoe npednpusmue <Yxpxummpancammuar», Kues

I'orynckuii Bukrop JImutpueBu4

JIOKTOp TeXHMYEeCKuX HayK, mpodeccop, 3aBemylOIMil Kadempol ynpaBieHHs CHUCTeMaMi Oe30MacCHOCTH IKU3HEIESTEIbHOCTH,
ORCID: 0000-0002-9115-2346

Odeccruii HayuonanbHsli noaumexuuyeckuil ynugepcumem, Odecca

lepcTiok Onbra Uropesna

AcnpaHT Kadeapsl yIpaBIeHUs cucteMamu 0e3omacHocTH xu3Heaestensaoctd, ORCID: 0000-0002-0482-2656,

Odeccruil HayuonanbHsll noaumexuuyeckuil ynugepcumem, Odecca
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Aunomayua. B peanvnoix cumyayusx paboma nopmeenbHo2o MeHeOICMeHma npomeKaem 6 YCio8usax 6bICOKOU CmeneHu
HeonpeoeleHHOCMU. MOMEHMbl NOCMYNIeHUs NPOEeKMO8, 6peMs U 3ampamvl UX GbINOIHEHUs, d MAakdice npouue GaKmopol
AGNAIOMCS CYHAUHBIMU 6ETUYUHAMYU C 3A0AHHBIMU UTU HEU36ECMHbIMU 3aKOHaMU pachpedenenus. Ha ocnoeanuu cmandapma no
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