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THE TERNARY ANALYTIC SYSTEM
FOR DECISION-MAKING

O. Oleksiuk

The findings of the research on the new approach to decision-making in the current business
environment have been presented. The study has been focused on the techniques of the business
performance evaluation and developing a decision support analytical system. Nowadays the key
factors of business success have changed and the management tools have to change with a view
to taking into the account the intellectual part of the value of goods or information costs. Additionally,
the investors and managers have to take into consideration new types of business organizations,
shadow financial transfers and cross-industrial economic relations. The new approach bases on
the non-categorical (ternary) analytical estimation of socio-economic results which makes it possible
to tackle intangible corporate assets, time and traditional financial indicators as the equivalent
components for decision-making. The study has contributed to the development of the economic
calculation by introducing a socio-related analytic system. The research methods included the
barycentric algebra, the data envelopment analysis (DEA), the cost benefit analysis, the econo-
metric modelling and the traditional financial diagnostics. These quantitative methods were
supported by qualitative techniques such as expert survey and benchmarking. The prospective
research results will be useful for improving the decision-making, developing managerial appli-
cations and business performance management. The study aims to provide recommendations on
the improvement of the business climate in Asia and CIS countries.

Keywords: performance, efficiency, decision-making, ternary analysis, economic results, ba-
rycentric estimation.
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TEPHAPHA AHANITUYHA CUCTEMA
PO3POBJIEHHA YNPABNIHCbKUX PILLEHDb

Onekcrok O. I.

HaBegeHo peaynbTaTu AOCHIMKEHHS MigXo4iB A0 po3pobneHHs ynpaBniHCbKUX pilleHb
3a cy4acHUX ymoB BefeHHsi GisHecy. LleHTpanbHMM acnekTtom poboTu € TEXHOMOril OLiHIOBaHHSA
pe3ynbTaTUBHOCTI OiANbHOCTI KOMMNaHIn Ta PO3BUTKY aHaniTUYHMX CUCTEM MIOTPUMKK ynpasfiH-
CbKuX pileHb. CborodHi BXxxe 3MiHUIMCA Ko4voBi hakTopu SOCArHEHHS yCnixy B GisHeci, Wwo noTtpe-
Oye mogudikauii aHaniTUYHMX IHCTPYMEHTIB MEHEXKMEHTY AN1S aAeKBaTHOINO BpaxyBaHHS iHTenek-
TyanbHOI CKIagoBOI YacTMHM BapTOCTI ToBapiB 4n iHhopMaUinHKX BuTpaT. [JoaaTKoBO iHBECTOPU
Ta KepiBHWKM MatoTb OpaTn 4O yBarum HOBi hopMKM opraHidauii 6i3Hecy, TiHbOBI hiHAHCOBI TpaHC-
depTn Ta Kpoc-rany3esi EKOHOMIYHI 3B'A3KN. 3anponoHOBaHUI HOBUI NigXia I'PYHTYETBCA Ha Heka-
TEropMyHOMy (TEepHapHOMY) aHaniTMYHOMY OLHIOBAHHI coLuianibHO-eKOHOMIYHUX pesyrbTaTis,
WO [O03BONdE MpautoBatM 3 HemaTepianbHMMW akTMBaMuM KOMMaHii, YacoBumM napameTpamu
Ta TpaguuiHMMK iHaHCOBMMW iHAMKATOPaMK $IK i3 eKBiBaNEeHTHUMWN efieMeHTamMun npolecy pos-
pobneHHs1 ynpaBniHCbKMX pieHb. [ocnimpKkeHHa BOOCKOHAN0E METOA0sO0r0 EKOHOMIYHMX po3pa-
XYHKIB Ha OCHOBI 3ano4aTKyBaHHS couianbHO 3anexHol aHaniTM4Hol cuctemu aHanisy. Metoau
OOCNIMKEHHST MIiCTATb GapuueHTpunyHy anrebpy, DEA-aHani3, dyHKUiOHanbHO-BapTICHUA aHanis,
€KOHOMETPUYHE MOAEN0BAHHA Ta TPaauuinHy diHaHCOBY AiarHOCTUKY. 3a3HauyeHi KiNbKiCHI meToam
Oyno OOMOBHEHO SKICHMMW TEXHOMOrAMKM aHanidy, a came: ONMTYBaHHSM ekcnepTiB Ta 6eHumap-
KiHroMm. [MepcnekTuBHI HaykoBi pe3ynbTaTh OOCMioKEHHS OyaoyTb KOPWCHI AN BAOCKOHANEeHHs
npouecy po3pobreHHsT ynpaBiHCbKMX PilleHb Y KOMMaHIsX, PO3BUTKY YNPaBIliHCbKMX 3aCTOCyBaHb
i cucTeM ynpaeriHHA pe3ynbTaTMBHICTIO GisHecy. [ocnigXeHHs1 OpiEHTOBaHE Ha MOSIMWEHHS YMOB
BegeHHs bGisHecy y kpaiHax CH[ Ta Aasii.

Knrouosi criosa: pe3ynbTaTuBHICTb, €EKTUBHICTb, PO3POBNIEHHSA YNpaBmiHCbKNX pillleHb, Tep-
HapPHWUI aHari3, eEKOHOMIYHi pe3ynbTaTh, bapULEHTPUYHE OLHIOBAHHS.
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TEPHAPHAA AHAIIUTUYECKAA CUCTEMA
PA3PABOTKU YIMPABJIEHYECKUX PELLEHUIA

Onekcrok A. U.

MNpeacTtaBneHbl pedynbTaTbl UCCIEA0BaHMSA HOBOrO NoAxoAa K pa3paboTke ynpaBneH4YecKmx
peLleHMn B COBPEMEHHbIX Bu3Hec-ycnoBusax. LleHTpanbHbIM acnekToM nccneaoBaHus SBASHOTCA
TEXHOMOIrMWN OLEHKN pPe3ynbTaTUBHOCTN OEATENBHOCTU KOMNAHWUM U pa3BUTUE aHanNmMTUYECKUX CUC-
TeM NoAAEepXKKM yrnpaBrieHYeCcKMX pelleHnn. CerogHst yxxe U3MEHUIUCh KNYeBble (haKkTopbl 4O-
CTKeHNA BusHec-ycnexa, 4Yto TpebyeT moaudumkauum aHanUTUYECKUX MHCTPYMEHTOB MEHEeLX-
MeHTa ONA adekBaTHOro0 yvyeTa WHTENNeKTyanbHOW COCTaBnsloWwen CTOMMOCTW TOBapOB MU
NMHPOPMALIMOHHBIX 3aTpaT. [JononHUTENBHO NHBECTOPBI U MEHEMKEPLI AOIMKHbLI MPUHUMATL BO BHUMAHWNE
HOBble (pOpMbl OpraHu3aumm 6u3Heca, TeHeBblE (PMHAHCOBbIE TPaAHCHEPTbI U KPOCC-OTpacneBble
9KOHOMMYeckne cBA3n. [peanoxeHHbln noaxon 6a3vpyeTca Ha HekaTeropu4yeckon (TepHapHOW)
aHaNUTUYECKOWN OLIEeHKE COLManbHO-3KOHOMUYECKNX pe3yrbTaToB, YTO No3sonsieT pabotaTtb C He-
MaTepuanbHbIMU akTUBaMK, BPEMEHHbIMW NapaMeTpamMmun 1 TpaguUMOHHBIMU (PUHAHCOBBLIMW NHOW-
KaTopaMu KaK C 9KBMBarleHTHbIMW 3flIeEMEHTaMu npouecca pa3paboTkn yNpaBreHYeCKUX peLleHni.
WccnepoBaHve passvBaeT METOOOMOMMI0 KOHOMUYECKUX pacyeToB Ha 6a3e BBegeHUs coumanbHO
3aBMCMMON aHanMTMYECKOMW CUcTeMbl aHanusa. MeTogbl MCCreaoBaHUs BKMAOYAKOT BapuueHTpu-
Yyeckyto anrebpy, DEA-aHanu3, dyHKUMOHaNbHO-CTOMMOCTHBIN aHanu3, 3KOHOMeTpUYecKkoe Moae-
NMPOBaHVE Y TPAOULIMOHHYIO (DMHAHCOBYIO AMArHOCTUKY. YKa3aHHbIe KONMYeCTBEHHbIE MeToAb! Obinu
[AOMONMHEHbI Ka4YeCTBEHHbIMM TEXHOMNOMMAMU aHanm3a, a MMEeHHO: ONpOCOM 3KCMEPTOB N BEHYMAPKUHIOM.
MNepcnekTuBHbIE pe3ynbTaTbl NCCneaoBaHna OyayT NonesHbl AN yCOBEPLUEHCTBOBaHMS npolecca
pa3paboTkn ynpaBrneHYECKNX PEeLUEHUN B KOMMAHWUSX, Pa3BUTUS YNpaBrieHYECKUX MNPUIOXKEHWUIA
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N CUCTEM YnpaBreHust pe3ynbTaTUBHOCTbIO OM3Heca. ViccrnegoBaHne OpUMEHTMPOBAHO Ha ynydlle-
HMe ycnoBui BeaeHusa 6usHeca B ctpaHax CHI™ 1 Asnw.

Knroueable crioga: pe3ynbTaTUBHOCTb, 3EKTUBHOCTL, padpaboTka ynpaBneHYecknx peLue-
HWI, TepPHaPHbIA aHanNn3, SKOHOMUYECKNE pe3yrnbTaTbl, GapuULEHTPUYECKas OLIEHKa.
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The current situation in the global economy stimulates
scientific researches on the keys to the stabilization of socio-
economic processes. The major factors of rapid global destruc-
tive changes are still under discussion. Obviously, basic (micro-
level) economic systems (companies) have to do business now
and deal with modern unpredictable environment. The unstable
market environment, ecological changes, the high speed of tech-
nological development, the increasing ratio of information costs
in product value cause the necessary progress in the methodology
of the corporate management and economic analysis.

Reconsideration of scientific paradigms and concep-
tual principles of economic science are oriented to successful
handling of economic contradictions between endless needs
and limited resources, between production requirements and
consumer tastes, between current financial results and stra-
tegic goals of the socio-economic development, between per-
sonified and public economic interests.

The main research problem is how to improve de-
cision-making under knowledge-based economic conditions.
The most important part of this scientific problem is the
newest economic processes on local or global levels. It should
be noticed that scientific recommendations are very important
for investors: how to work with unstructured developing mar-
kets, how to deal with the non-economic competition, how to
manage the financial flows according to the shadow (real or
possible) transfers and operations. The analytical background
for successful managerial decisions should base on the economic
evaluation of business resources, information and time efficiency.

The general goal of the research is the evaluation of
information and intellectual elements of the value added in the
decision-making process under modern social and economic
conditions. The study has several aims for further researching:

« improvement of the corporate accounting;

+ development of the strategic management;

« creation of a better technique for analytical calcula-
tions of investment and financial management;

« direct involvement of consumers and partners into
the decision-making process;

« taking into account the full range of possible economic
and social effects within one analytic system.

Nowadays the biggest part of the value added in the
global economy is created by intellectual, knowledge-based
activities. Nevertheless, these crucial elements of corporative
development cannot be easily taken into account in the stra-
tegic management and their evaluation is still quite subjective.
As a result, the most important factors are out of the man-
agerial control. The intensive and rapid integration expands
over all levels of the world economy and brings many unusual
managerial tasks. For instance, managers have to deal with
developing markets, transnational capital flows, shadow eco-
nomic processes, dynamic changes in behavioristic consum-
ing models and others. Consequently, the question how to get
success under global business models and cross-market eco-
nomic strategies does not get an effective answer in practice.

The client-oriented business conception provides close
connections between the quality of business processes, cor-
porate financial results and the market value of companies.
Despite the visible correlation between these parameters it is
difficult to plan customer loyalty progress in financial indi-
cators. That is the reason that stimulates the development of
many alternative methods for customer efficiency evaluation.
These methods are sometimes based on opposite backgrounds
and lead to contradictive metrics and discursive conclusions.

Traditionally managers use a wide range of objective
and subjective analytic techniques. Managers try to find opti-
mum between conflicting goals by mathematical, statistical,
sociological or other analytical tools but the majority of avail-
able approaches are based on the classical economic rela-
tions. The newest socio-economic problems need adoptive
managerial algorithms that will allow ensuring a successful
development in "the clever business environment".

From a practical viewpoint, the lack of adequate de-
cision-making technologies at the macro and corporative
levels leads to managerial mistakes. Definitely, the low effi-
ciency of current corporate anti-crisis programs, cumulative
industrial declines, a huge amount of business bankrupts and
other factors are results of such mistakes.

Traditionally the decision-making tools ground on ana-
lytical algorithms and definitions. For instance, managers use
such synonyms as "performance", "efficiency”, "profitability",
"productivity" and "competitiveness" for describing the com-
mercial (economic) success of their companies. Undisputedly,
these definitions have some differences not only in the mor-
phological meaning but in the economic context.

Moreover they should be adopted to the modern eco-
nomic reality and filled with a new socio-economic content.
For this study the most convenient term is the "business
performance management" that allows looking at the deci-
sion-making process as a goal-oriented, beneficial and system-
atic technology. Peter Druker explained in his books that
effectiveness is "how to get aims in the best manner", but per-
formance would be able to tell us which goals are appropriate
at any stage of business development [1].

Nevertheless, the commercial success is a key point
of all social, economic, technological, pharmaceutical and
other researches. Some scientists support a position that
there is no principal difference between "performance", "effect-
iveness", "profitability”, "productivity" but others hold an oppo-
site point of view. For instance, the differences in these defin-
itions are illustrated in D. Skott Sink's publications [2]. The
same position is applied to official recommendations for
estimation performance of the Organisation for Economic
Cooperation and Development [3]. M. Bourne, M. Franco,
J. Wilkes made a survey of the corporate estimation practices
in the European companies [4; 5]. According to their results,
successful companies got the world level by managing two
main business functions — the evaluation of business results
and the business performance management.

The common approach to managing business per-
formance orients to the reengineering and business model
development. The positive correlation between process-oriented
management and business performance was empirically proved
by K. P. McCormack, W. C. Johnson [6]. Therefore, the afore-
mentioned links allow us to make a hypothesis about an infor-
mative or intellectual nature of the modern business performance
management. The same thesis follows from the value added
structure of commodities and global market trends.

The next important part of the study is connected with
HR management. It should be noticed that a lot of business
performance researches were devoted to this issue, for in-
stance, the study of A. A. De Waal [7]. The author wrote that
the key to the performance management is the corporate
human resource and he identified seven groups of factors for
a business to succeed: the mechanisms of development
(changes), the organizational context, the feedback channel
with personnel and clients, controlling, the system of control,
monitoring of internal and external environments.
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The social approach also includes a cultural aspect.
J. Graham wrote that the business performance management
has to be built on a special corporate culture [8]. He thought
that unique organizational climate allows discovering the full
creative potential of employees, and underlined the integra-
tion of HR, business performance and strategic management.

Other famous scientists discovered three main as-
pects of the business performance system [9 — 14]: the sys-
tem of aims, the estimation system and managerial mech-
anisms. According to these authors the corporate culture is an
element that integrates all other blocks. Moreover, they
thought that the key task for performance managing is the
integration of performance estimation and corporate educa-
tion. So there are several main activities for business perfor-
mance management such as tutoring, controlling and diversi-
fication.

An interesting point of view was presented by the
researches E. Soltani, R. B. Van-der Meer, J. Williams [15].
They paid attention to the correlation between corporate per-
formance and quality management (TQM). Their next con-
clusions concentrated on the integration of performance indi-
cators with the quality management, the accurate account of
the consumer preferences, the constant increasing the per-
sonnel efficiency and the project management.

D. N. Ammons tried to connect the business perform-
ance management to consumer surveys [16]. The main idea
of his publication can be illustrated by one sentence "The
economic performance is an understanding under strong
influence of the goals". Z. Radnor and M. McGuire supported
the same goal-oriented or managerial vision in their article
"Performance management in the public sector: fact or fic-
tion?" [9]. These authors proved that the business performan-
ce management is a technique of corporate education.

The survey of failures in the business performance man-
agement practices made by M. Bourne, A. Neely, J. Mills, K. Platts [5]
is worth mentioning. The main conclusion in their work was about
the uniqueness of corporate models resulting in a uniqgue mode
of business performance management. Some other well-known
technologies for business performance management include:

« the AMBITE (Advanced Manufacturing Business Implem-
entation Tool for Europe) [17];

» the ENAPS Performance Measurement Approach [18];

+ the recommendations of the Canadian International
Development Agency [19];

» the Balanced Scorecard technique by D. Norton and
R. Kaplan [20];

« the International Society for Performance Improve-
ment approach [21].

The theoretical review of the published sources makes
it possible to state that the problem of business performance
management has several aspects — logic and psychological,
philosophical, economic and sociological. Undisputedly, mod-
ern conceptual socio-economic transformations lead to re-
thinking of the key cost-pricing factors of goods and cause-
effect relations in business.

The author's comparison of advantages and disadvan-
tages of different methods for business performance analysis
(by R. Petuhov, S. Eilon, B. Gold, J. Soesan, K. Kurosawa, A.
Lowrall, S. Pokropivniy etc.) has identified restrictions on their
use under modern business conditions. For instance,
managers should make decisions on the spot but financial
and market information provided for them is based on the
past facts. That is the main reason why managers have to
deal with some level of uncertainty and the lack of a clear
informative background causes managerial mistakes.

In a nutshell, managers should take into account the key
factors of success in the modern environment (innovations,
consumer preferences, psychological stimulus for business
activity and others) but they don't have proper analytic tools.
They cannot often get information about the quality of busi-
ness processes. It is possible in expert grades but it will be
impossible to convert these estimations into value indicators.
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So, it will be difficult to integrate the corporate financial results
with intellectual, innovative, time and other indicators. All
corporate strategies are developed for getting social, econom-
ic, marketing, ecological or other results. However, it is still
unclear how to estimate the full range of economic results
under modern business reality. The calculation of economic
results is complicated by intangible costs, shadow transfers,
contradictory human capital evaluations and business pro-
cesses quality estimations.

The theoretical and methodological basis of the re-
search is a set of epistemological approaches, non-categorical
logic for decision-making and other methods which are dir-
ectly related to the performance estimation. New aspects are
generated by technologies of problem-oriented analysis and
synthesis, classification and systematization of cross-indust-
rial cases. The most essential theoretical results have been
got by reviewing the newest scientific publications, exploring
the best practice of economic processes of different indus-
tries. The empirical part of the research bases on the statistical
and mathematical programming, the correlation and regression
analysis and also using special packages of data processing
(DEA application).

The following methods have been used in the research:

« the ternary logic of economic calculation which is
a core method applied to both the performance estimation
and the non-categorical validity of decision-making;

« the barycentric mathematical tool used for assessing
the enterprise performance according to the added value criterion;

« the efficiency-ratio methods which form the basis for
the author's system of developing and improving the perform-
ance indicators.

The research framework combines national and in-
ternational scientific publications (monographs, articles, col-
lections of scientific papers and results of researches), official
statistic materials of the State Statistic Committee of Ukaraine,
documents of other executive authorities, periodicals and an-
nuals of international organizations, corporate financial re-
ports and business associations.

The first result of the study is the method of business
performance evaluation. It is based on the negentropic approach
and quantitative estimations of business information. So it
takes into account informative, innovative and intellectual
components as a natural part of modern business activities.
The next result is the technology of the business diagnostic.
The main idea is the calculation of the value added flows and
development of these computations on a hierarchy of eco-
nomic indicators. On the one hand, our analytic model uses
the DEA and a situation-related mathematical approach. Ac-
cording to the author's vision, an information-centered ternary
model of the economic performance evaluation has been
developed. This technique is based on the barycentric math
and software tools.

On the other hand, nowadays it is very important to ana-
lyze the ownership and cross-industry relations. The correct
and complete analysis of these matters allows re-evaluating the
market situations and improving the analytic background of
partnerships. All the author's achievements are oriented to the
industrial practices. The author offers some improvements of
BPM software applications available on the European and
global IT markets. Many European IT platforms are developed
by powerful IT companies such as Hyperion, SAP, IFS and others.

The traditional business calculus uses the Boolean
algebra and classical logic constructs. Nowadays there are
many different sciences avoiding the special object-related
techniques of conclusion-making and Economics is not an
exception to the rule. The social nature of economic pro-
cesses should be described by the relevant analytic tools.
The background of this logic was formed by J. Lukasiewich,
L. Carroll, N. Vasiliev, C. Lewis, D. Bochvar, A. Tarski and others.
The research grounds on the soft ternary implication that is
more natural for the human behavior and socio-economic
processes (Fig. 1).
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Fig. 1. The soft ternary implication

This ternary approach allows identifying the economic
results by a triangular analytic construct — resource-time,
information-resource and time-information ratios (Fig. 2).

fUT)
R=1/(RT)
I f(],R) R'is results
2 ] R is recources
R g R R | Tistime
’ R R | is information
R'%R':i;i
T R
rR=-2.1L
I R

Fig. 2. Identification of economic results

The barycentric mathematical tools are able to convert
the logical construct of the economic result into an analytic
function and a proportion. The following equations will help to
identify a position or a place in the ternary analytic system of per-
formance evaluation which means that the results of business
activity should be only estimated by resources, time and information:

x=[(1, 1), (T, 1]
y=[T1 R NI, 1)
z=[R,n, (1,0

where i, t, r mean information, time and resources;
Ib Ta Rc
X X =

VbV Anduy
bT aR cl )

where a, b, ¢ are values of different angles of the ternary system.

R'=

On this analytic base six managerial indicators have
been built and integrated in one BPM-model (Fig. 3).
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Fig. 3. The model of performance indicators for decision-making

It should be noticed that one of the possible approach-
es to the estimation of the information on the markets uses
the probability theory. The author solves this task by using the
Shannon method and traditional market indicators:

inf = g p, xlog,p;. ?3)

After creating the analytic system for supporting deci-
sions the author has developed a set of relevant comparative
matrices. Value added flows have been used as the main criteria
for building these matrices. The Data Envelopment Analysis pro-
vides a necessary application for analyzing value added flows.
The author tried to approbate this approach and build a ternary
graph for Ukrainian companies' performance evaluation (Fig. 4).
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Fig. 4 Two types of Ukrainian companies'
performance evaluation

Finally, the author offers to use this approach to im-
proving decision-making to take into account the informative
context of business activities. Thus, a research proposal has
been outlined that will investigate the decision-making under
modern conditions, particularly, the influence of social and
intellectual factors on the business performance. The key
subject of the study is companies and their managerial prac-
tices. The expected results will improve the decision-making
methodology and business performance applications. For the
practical prospects, the author expects to develop a special
"business intelligence" software application with a hope to get
the authorship certificate and offer it to IT companies.

Although it is rather difficult to make a clear prediction
about the future practical implementation of the scientific
results, the following conclusions can be drawn:

« the proposed ternary system of performance estimation
and decision-making will provide an advanced theoretical understanding
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and an econometric model of business activities; estimation of new
forms of resource relocations under the knowledge-based econo-
mic paradigm; estimation of an "appropriate” level of company per-
formance and disaggregation of its impact at the corporate level etc;

+ the recommendations (suggestions) of this study will be
useful for better decision-making and more precise economic
calculations. The author also hopes that the study will help to
identify more or less efficient strategies for Ukrainian companies;

« the proposed approach and analytic tools for business
performance management aim to support Ukrainian managers
and develop national corporate management standards. The author
hopes that Ukrainian companies will be able to build transparent
mechanisms for EU-Ukrainian cooperation in the near future.
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