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Purpose. Development of the method of KPI tree transformation into the decision tree to be used in BSC.
M ethodology. Creating mathematical model of inverse calculations to achieve the above purpose.

Findings. Mathematical tool of the inverse computation to transform the tree of KPI indicators in the decision tree
for application was developed. The Balanced ScoreCard concept appeared 15 years ago. But even now many companies
face a great amount of problems during its implementation due to unavailability of clear methods and tools. Thereis a
list of problems that appears during the implementation process:. suitable performance indicators definition and calcula-
tion methods, connection of indicators in different management levels, decision preparation based on the hierarchy of
goals, intuition influence on the decision-making process, decision-making support systems design and so on. To solve
this problem an enterprise should develop new formalized methods and tools and find new indicators that can be de-
composed easily and utilized in the decision-making process.

Originality. For the first time the method of inverse calculations was adapted for extending functionality of bal-
lanced scorecard.

Practical value. The method shown in this paper can be used independently, without the formation of cards, within
the BSC framework. This method allows improving such class of enterprise information systems as Business Perfor-
mance Management.

K eywords: inverse cal culation, management by objectives, KPI, BSC, Business Performance Management

Scientific Problem. In spite of the development of
information technology as atool for all procedures of de-
cision-making support and availability of mathematical
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methods, nowadays corporate management experience
problems, which are determined by system character.
These problems can be grouped as follows:

- problems of strategic goals and indicators conformi-
ty on both tactical and operational levels;
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- problems of measurements organizing and computer
support.

Problems of the existing identification area, decisions
preparation and choosing one of the them for implemen-
tation.

Theoretical Background. These problems are inter-
related with a tool that is popular today — Balanced
ScoreCard.

Balanced ScoreCard was created to link accounting
indicators and planning indicators, and also strategic
planning with other management levels. The Balance
ScoreCard concept is one of the most relevant today. It is
the only tool to harmonize and synchronize strategic
goals with tactical and operational ones, and also to man-
age the utilization of consistent indicators.

But this fancy tool that can be embedded in Corporate
Information System (CIS) (or available apart) cannot
provide formalized decision preparation.

The Balanced ScoreCard (BSC) concept appeared
15 years ago, but as we know, it is very important to distin-
guish the idea and its implementation. Technologies and ap-
plied systems undergone the certain evolution that involved
the mutua influence of theirs development theory and prac-
tice. The ideas that appeared during the process of imple-
mentation formed promising directions of information tech-
nology development concepts. Later as it aways happens
some of the directionsinitiated creation of software products
and even later became independent information technolo-
gies. At the same time the understanding of the directions
transformed under the influence of practice.

Major consulting companies (Accenture, Emst& Y oung,
Price Waterhause Coopers, KPMG) use both the BSC con-
cept and their own inventions. Software corporations pro-
duce software that supports BSC (IntersoftLab, BITAM,
Business Objects, Cognos, Cristal Decisions, SAS, Hyperi-
on, Pilot software, PeopleSoft, SAP Strategic Enterprise
Management, ARIS BSC, Oracle BSC, etc.).

Initially BSC system was invented as a tool for solv-
ing problems of strategic planning and ensuring balance
and measurement of management quality and connecting
strategic goas with management indicators. But practi-
cally it is used to heighten the level of management, to
increase the accuracy of business planning and opera
tional budgeting, to unite people with common ideas
within the company, to define employees responsibili-
ties, to bring into accordance personal goals with corpo-
rate ones and finally establish monitoring and communi-
cation [1]. So the resources of the company are utilized
for strategy implementation and the hierarchy of goalsis
transparent for all employees.

Generaly, wetry to answer these four questionsin BSC:
1.What relationship do we have with our shareholders?
2.What relationship do we have with our customers?
3.In what direction should the company develop?

4. How can the company implement innovations and add
value?

So in terms of BSC we talk about four perspectives:

- finance;

- customers;

- business processes,
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- training and devel opment.

The standardized technology of this concept imple-
mentation includes the following steps:

- decomposition of directions from the mission as a
starting point to the hierarchy of goals (based on indica
tors). Though cutting the hierarchy of goals at any level
of decomposition gives us an opportunity to consider the
dangling vertex of goals graph as an event, the descent
through the hierarchy of goals to concrete events allows
us to evaluate available resources more precisely;

- assigning responsible persons for achieving goals at
all levels of decomposition;

- identifying strategic goals among “ perspectives’;

- definition of cause-and-effect relations;

- definition of indicators for different levels of organ-
izational chart;

- the weights assigned by decision-maker. It gives an
opportunity to identify more and less perspective direc-
tions in manager’ s opinion;

- aggregation: connecting strategy with processes.

Let's note some of the questions that appear while
working with the BSC concept:

1. How can we define appropriate measurements of
employee performance and enterprise management per-
formance?

2. Why do we use just 4 directions? May be we
should include for example: external stakeholders (apart
from customers), partners, government, investors, parent
companies, suppliers, intermediaries, clients and so on.

3. The hierarchy of goals can be created based not on-
ly on BSC, but also based on organizational chart, man-
agement functions, upper level processes. Will these hi-
erarchies be invariant from the view of termina events?
Will the events be invariant with different schemes of
complex indicators decomposition (as long as they are
available at atermina vertex)?

4. Can we get the decision tree from the hierarchy of
goas? And do we have certain formalisms for this pur-
pose?

5. 1n fact, in what aspects is the system balanced?
Theoretically it is mentioned in some works that balance
is provided by coefficients of relative significance defini-
tion (or coefficients of goals priority, contribution signif-
icance and key indicators). And it is fully logical. But in
the majority of works that describe both the methodol ogy
of indicators system design and BSC implementation
there is no any whatsoever balance available.

I solation of total unsolved part of the overall issue.
The limits of this article do not allow us to find answers
to al stated questions and to discuss all identified prob-
lems. So let’ sdiscuss only a part of them.

The problem of conducting calculations lies in the di-
mension of harmonization of indicators and, in fact, con-
ducting calculations. Generally trajectory goals that are set
by the manager to his’her subordinates are economic indi-
cators only. Management staff of the company should cre-
ate their own indicators and if they suppose qualitative as-
sessment, it is necessary to set up correspondence with
quantitative characterigtics. To do so we should work out
appropriate scales. The important question is the evalua-
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tion of performance of indicators and aso ensuring their
consistency if in decomposition the low leve indicator is
linked to more than single higher level indicator. Moreo-
ver, the multiplicity of complex indicators decomposition
methods can result synonymy and ambiguity.

Indicators that are used for measurement which help
to solve practical management problems should support
strategy implementation.

At the same time different indicators of departments
should be in concordance with each other and organiza-
tional chart should provide coordination of its indicators
and goals of processes. It removes contradiction between
functional and operational management. According to the
Key Performance Indicators (KPI) concept [2] al indica-
tors can be grouped the following way:

- branch-wise;

- corporate;

- departmental.

Such indicators of system can have the problem of
duality. Contradictions initiate movement, and their reso-
[ution lies in “dynamic balance” between system stability
and its constant improvement, in other words — searching
for new management decisions, because old stereotypes
cannot be used under conditions of permanently chang-
ing environment. One of the fundamental contradictions
marked by G. Simon and typical for companies is the
connection duality of individual employee and the com-
pany in general. On one hand a company should give
him/her as much freedom as possible to utilize his'her
creative potential, but on the other hand the degree of or-
ganizational influence should be strong enough so that
the activities of the individual remain in the field of or-
ganizational directions and do not contradict them.

Decision support methods. Measuring the perfor-
mance of a manager demands new type of indicators for
development and these indicators must fit stated goal ad-
equately and measure exactly what we need to measure
and analyze, and nothing else. Also, when we make deci-
sions based on the indicator, it is supposed not to influ-
ence negatively on other indicators. We can find the ori-
gins of idea of performance indicators system of objects
and processes creation in works on quality control [3].

However, the question systems had system connec-
tion of indicators neither vertically nor horizontally
(i.e. the indicators on the same level). There are two op-
posite views on the indicators complexity in scientific
literature that is severely poor with indicator ideology
[4]. The first is pragmatic. It states that to measure pro-
cesses and objects we can use as much indicators as nec-
essary that due to theirs diversity will give complete view
for analyses. The second one is the theoretical view. It is
based on the idea of the complex creation of indicators
that can be decomposed different ways. It is a kind of the
integrated indicator that completely measures the main
parameters of the process (like aircraft instrument “auto-
horizon"). A single indicator is the extreme case here [5].
The majority of complex indicators utilized in economics
conform to the idea of U. Ashby told about the necessity
of bringing into concordance the mechanism of system
management and multiplicity of a system.
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However the main problem here is coupling indica
tors of different management levels. Especialy it con-
cerns the top-management level where the strategy is
generaly defined verbally or probabilistic way and
sometimes even the way of uncertainty. The second
problem liesin the full connections of lower level indica-
tors and strategy opacity for personnel. An average em-
ployee of inferior level has a vague idea of how he/she
influences on overall mission implementation process.

What characteristics the indicator of BSC should pos-
sess? Drawing analogy with the term “agorithm” the in-
dicator should possess the characteristics of mass and
unambiguity, i.e. measurements must be repeatable and
unbiassed. Developed indicators must have single under-
standing (no homonyms and synonyms). However in
economics we aways face not only determinate meas-
urements but also probabilistic assessments, and also
ambiguity, therefore during the indicators development
one should assess the availability of data necessary to
calculate them and also costs of calculations.

Each indicator in the indicator system must have de-
scription that in our opinion is supposed to include the
following components:

- type of an indicator (structured, semistructured, un-
structured);

- agorithm of its preparation;

- data source and update frequency;

- reporting forms and ways of theirs representation;

- the list of responsible for data collection (calcula-
tion) and utilization;

- circulation technology;

- periodicity of generation;

- connection with other indicators;

- planned (max, min), also perspective (max, min)
and operationa (physical) indicator values;

- indicator significance.

The last attribute of BSC is particularly important,
because when we define the indicators significance, we
ensure their balance. The value of a single indicator is
not indicated among many others. It means that a manag-
er does not have preferences during the process of deci-
sion making and all ways of decomposition are equally
significant to him, although it is not really true. On the
one hand decision-maker can always motivate his’her
choice (that is aways available) utilizing deliberate
knowledge. On the other hand, creating conceptua and
theoretical basis for decision support systems one should
take into consideration well-known cognitologists re-
search results, stating that apart of mental processes, real-
ized by individual, there are many processes of uncon-
scious thinking in hig’her brains. An individual makes 40
per cent of decisions at unconscious, intuitive level. The
outstanding mathematician G. Adamer writes; “l insist
that there are completely no words in my mind when |
am really thinking”. And Spinoza considered intuition to
be the mgjor tool for perception. It is evident that intui-
tion significance, its role in the processes of thinking in
general and in processes of decision making in particular
must be taken into consideration when we develop the
decision-making systems and its derivatives. assump-
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tions, hypotheses, experience, etc. Intuition is especialy
important for mathematicians. hundreds of years many
scientific schools were based on intuitive understanding
of series of axioms. It is impossible to examine uncon-
scious thought processes directly. However we can use
two methods of not direct research: genetic and axiomat-
ic. The genetic method makes intuition model by means
of another theory, the axiomatic method is based on set
of axioms that can include the intuitive ones.

During the decision-making processit is natural that a
problem of experience, intuition and other semistructured
knowledge reflection appears. Decision-maker should
indicate in the system the main ways of decision search,
that are preferred. Precise methods (optimization, simula
tion, etc.) can be helpful only when the main strategy for
decision search is identified. Moreover al quantitative
methods can not characterize qualitative sides of the
problem and therefore can be used in the next steps of
decision preparation. Completely formalized methods of
decision preparation based on well-known optimization
methods are not much popular today but they contributed
much to the development of this scientific field [6].

Management practice showed us that in the mgjority of
cases the achieved results with methods of this kind hardly
reflect the redlities of manufacturing practice, because they
cannot take into account the abilities of an individual.

However the analyses of development in the field of
decision-making support show us extremely poor set of
means and methods used to solve such kind of problems.
Especially it concerns advising systems that are able to
answer a question “What should | do to...?"” The problem
of inconsistency between theoretical basis of decision-
making support systems and changing requirements of
the enterprise management quality is more and more im-
portant today. Theoretica methods of known decision-
making support systems today do not allow us to design
tools that can support all steps of decision-making pro-
cess and synthesize forma methods of decision prepara
tion with knowledge and experience of a manager.

And findly let’s talk about main problem. How can
we get the hierarchy of decisions from the hierarchy of
goals, taking into consideration knowledge of a manager
and using formalized tools, i.e. providing direct trans-
formation of a stated goal to atool for its achievement?
First of all we select goal — the starting point the deci-
sion-making process. We get it after applying a set of
procedures — situation analysis and verification.

The second set of procedures that help us to transform
stated goal to atool for its achievement includes application
of inverse cdculations and knowledge of resources and re-
sarvesthat are available for the decision-maker.

Enterprise resources and calculations are not difficult
apart from the ones that depend on the environment
(banking credit interest, custom duty level, national cur-
rency inflation, rate of growth, etc.). But even in this sit-
uation the ways of receiving of the sufficiently target in-
formation can be found.

Key goal can be represented as a hierarchy of goals.
Remember, this process is polysemantic. For example, in
case you will choose an indicator with divisible model of
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calculation and there will be several ways to increase the
indicator, namely: by increasing the numerator or by de-
creasing denominator. In case, you divide them the num-
ber of ways increases. Moreover in case there are several
ways of calculation of the same indicators the process of
solution finding becomes more complicated.

Representation of the key goa as the hierarchy of
gods is informal, creative process that requires certain
knowledge and experience. For the correction of users
mistakes the introduction of representation correction of
a user coefficient is required. Correction can be provided
automatically. These coefficients named goals priority
coefficients (GPC), reflected the user’s preference of one
way of goal (sub goal) achievement to another one. GPC
is a tool to manage the process of choosing of the goal
achievement direction (sum of the GPC at one hierarchy
component relative to the same upper component should
be equal to 1). Everyone knows this rule.

Then to provide the indicators real usage in the manag-
ing process of the hierarchy of indicators that should be
represented as a hierarchy of goals and the hierarchy of
goals as adecision hierarchy. In this case we need a meth-
od (formal) that takes into consideration not only manag-
er's consciousness of the type “I know what | know”, but
also the type “I do not know what | know” [7, 8].

Let's study the variant of the dependence exposure
inside the compulsory indicator by the example of the in-
dicator Return of Equity (ROE, fig. 1). Return on equi-
ty = Net profit (N) / own capital (C).

R

Fig. 1. Fragmentation count of the indicator ROE (R)

A hierarchy of goas tops can be divided in two
groups: abstract and terminal. Abstract tops are derived
tops (calculated), terminal tops are tops that by implica
tion make the user act as required to reach a goal.

The combined list of the possible situations provided
by indicator R can be presentedas followsin the table 1.

This table should be corrected by implication by the
manager as some situations in the table can be economi-
cally unrealized.

Table 1
The combined list of the possible variants
provided by indicator R

Changes of theindicator in asituation
Factor
1 2|3 |4|5]6|7|8[9]1]2
o |3
R - - +]10] - - | +|]0[-]+1]0
N - |+ |+ | +] 0] - - - - | +]0
C S I i i L e
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In the present example such situations are as follows:
2,4,5,7,8, 13, 14, 16-18, 20-22. Using the table the
manager presents the table of indicators as a hierarchy of
goals by filling in the wishful trends of indicator chang-
es. Each component of the hierarchy of goals has a sym-
bol “plus’ or “minus’ (table 2) that reflects the wishful
trend of change.

Table 2
Hierarchy of goals presented as a table with GPC
and changers trends indicators indicated

A B C
+ o B
+

[@]lP4 )

Goa achievement. |.e. indicator's R increase in the
quantity AR should be provided in the volume cAR due
to the indicator N increase and in the volume AR — due
to the decrease of indicator C. It's evident that the fol-
lowing conditions should be kept

AR (N) + AR(C) = AR;
AR (N) = f1 (a, N);
AR(C) =f2 (B, C),

where AR — indicator R increase set (wishful); AR (N) —in-
crease provided by the increase of indicator N; AR(C) —in-
crease provided by the decrease of indicator C; f1, f2 —in-
verse functions used for the increase AR (N) and AR(C) cal-
culation; 4, f —GPS for each of the sub gods (N and C).

Here the user also defines resources and limits for
their usage. Material, financial, working, energetic, in-
formational, time and other enterprise resources, are lim-
ited, that is why goal achievement methods should be
found by combining of reserves. Stated goal transfor-
mation into the tools for its achievement requires the in-
verse calculations and knowledge of the resources and
reserves which the decision maker is provided with.

Transformation of goals into the tools of influence of
the real processes allows user to receive answers on the
following questions types. what should be done to
achieve the goal (to increase the return on equity, to de-
crease own capital, to increase net profit, etc.)? To pro-
vide answers on such questions the system should be able
to transform the goal, presented by any measure (for ex-
ample, by the value of economic indicator) into the tools
(other economic indicators) or actions. It can be reached
by using inverse calculations [ 7—10] which are the calcu-
lations of the inverse function. Goal is primary, and the
tools of its achievement are secondary.

Being a quantitative measure of achievement of goals
of economic indicators is calculated by the direct func-
tions. For example, return to equity is calculated on the
base of the net profit divided by own capital. Net profit
and own capitals are initial numbers. To provide advising
of system it is necessary to change places of functions and
arguments, this ability is provided by solving of the in-
verse problem. To answer on the question what should be
done to increase the return on investment by n percent, one
should use the return on investment not as a function, but
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as an argument and net profit and own capital become
functions. In case there is a method to calculate the net
profit and own capital to provide the increase of the return
on the equity by n percents it is the method of the inverse
calculations. To provide existence of the inverse function,
the direct function should have property of increasing and
decreasing and be continued in the range of humber axis
that makes sense for the present indicator.

Indicators recalculation is held within earlier stated
resources or in the situation of the resources changing
stated by the user during summary calculation. In case
recalculation is provided within stated resources, i.e.
there is a limit on increasing of indicators; the limit
achievement provides dynamic redistribution of GPC.

Decision making process was examined explicitly, in a
half forma way. Explicit method is convenient asthe results
can be provided relatively independent, haf formalized
parts of the generd process that can be then examined.

Considering a hierarchy of goals and resources of the
enterprise to achieve the main known goa one should
calculate the increase of the indicators characterizing
components of the hierarchy of goals. Calculations are to
be provided “from up to down —from left to right”. More
formal: one should calculate its arguments. Such task is
named the plenty variables functions inverse calculations
on the function base. Distinctive features are that during
the direct calculation one calculates the part of the argu-
ment in the general function increase and in the present
case one calculates the arguments having the function in-
crease stated and the parts of all the arguments indicated
in it. Let’s introduce not only relative values of the sub-
goals, but also relative values that reflect fines for the re-
source limits taking over. Formally tasks can be present-
ed asfollows:

- hierarchy of goals got by the main goal fragmenta-
tion;

- actud (initial) value of the indicators that character-
ize the level of goals of each of the sub goals of the hier-
archy of goals achievement;

- wishful indicators increase that reflects the level of
the main goal achievement is + DP10. Depending on the
users preferences the increase can be positive or negative
(profit increase or cost price decrease, profitability in-
crease or decrease of the reserve stocks, etc.);

- dependence between indicators that quantitatively
reflects the main goal and the sub goals.

Resources of the decision maker with statement of the
range of their changes required: determine resources
enough to achieve the increase of the man goal (equal to
+A R%) with the appropriate calculations. In the result of
the sum doing one can get base solution presented as a
multitude of values of the hierarchy of goals terminal
tops

0 =(P,P2,...,Pr).

In general case the received result can meet the user’s
requirements as each of the elements of O vector is a
guide to action presented in compacto. For example, the
content of O vector in case of main goal forming as “In-
crease profitability by 5%” can be presented as follows:
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P1 —to increase the volume of sales by 1%;
P2 — to decrease reserve stocks by 2%:
P3 —to decrease cost price by 9%;

P4 —t o reduce goods in process by 7%.

Vector O content is the base variant of the solution.
This method can be used only with f indicators that can
be divided in fragments. Indivisible indicators should be
analyzed in case of vertical correlation existence. In case
of this correlation the usage of the reverse calculations
becomes impossible. One can use the fictitious tops that
allows user to relate the indivisible into the connected
fragments indicators. Here we studied the target setting
only under certainty. The topic of reverse calculations for
generating decisions not only under certainty but also
under uncertainty and also its probability is fully intro-
duced only in one fundamental work of B.E. Odintsov
[2] till present moment. Inverse calculation method pro-
vides BSC with new features by transforming it from the
system of the stated type into the system of decision gen-
erating that provides answer for the question “what to do
to..?”

Program realization of inverse calculations can be
based on any information technologies (sufficient for the
given class of goals). However, taking into account that
the diagram of BSC solutions, when inverse calculation
is applied, turn into the diagram of goals, we can speak
about creation (and further usage) of knowledge base,
presented in specific form. This means that
PROLOGUE-like languages are more sufficient tools for
inverse calculations. In other respects, the balanced sys-
tem of indices conceptualy isincluded in the class of In-
formation Systems named Business Performance Man-
agement (BPM). This is a new approach to tools that en-
sure reasoned strategic decision taking. BPM is not only
the innovative management conception, but also one of
the most rapidly growing sectors of IT solutions.

Its attractiveness urged interest to its implementation
by numerous IT-companies in Russia (Intersoft Lab,
Lanit and etc.) and abroad (Hyperion, SAP, Oracle,
Cognos, SAS and etc.).

The most important management models and BMP
subject technologies include the following widespread
modem management solutions:

- Key Performance Indicators models (KPI);

- BalansedScoreCard method (BSC);

- budgeting methods;

- corporate motivation models;

- models of monitoring and control of decision per-
formance;

- management accounts methods;

- financial and non financia information consolida-
tion tools.

Conclusion. We may conclude that BPM is the next
generation of Bl systems, its sequel. BPM includes the
group of methodologies and tools that are helpful in
planning, sizing and analyzing business and in increasing
its performance on the whole enterprise. BPM processes
include:
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1. Key performance indicators (KPI), record-keeping
of results, toolbars and signals, that control production in
close connection with operational goals.

2. Scenario analyses “what if”.

3. Constant reconsideration and update of perfor-
mance indicators on real-time basis.

4. Interactive decision taking on all levels of the en-
terprise, equalizing individual goals to strategic ones.

5. Data research, requests, and analysis, including
drill-down.

6. Profitability analysis of a company, business units,
products and customers.

7. Integration of numerous ERP, CRM and other sys-
tems.

Thus BPM systems close the gap in the functionality
DSS and Bl providing automation of the planning (stra-
tegic and short-term), provides monitoring and control of
the key users effectiveness, automate corporate model-
ing, analysis, maintenance of the management proce-
dures and they are involved in other enterprise business
processes. The main management approach used in BPM
conception is Balanced ScoreCard that is why its im-
provement is significant.
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Meta. Po3pobka Metomy TpanchopmMmarlii aepesa
KI090BHX MmokasHukiB edektusHocti (KPl) B mepeBo
pillieHb I BUKOPUCTAaHHS B CUCTeMi 30alaHCOBaHUX
nokasuukis (BSC).

Mertomuka. BukopucraHi  METOOM  CHCTEMHO-
KOMIUIEKCHOT'O IMiIXOy, METOI MaTeMaTHYHOro anapa-
Ty 3BOPOTHHX OOYHCIICHb.

PesyabtaTn. Po3pobnenuii MaTtemaTnaHuil iHCTpyMEH-
Tapiii 3BOPOTHHX OOYHCIEHb U1 TpaHchopMarlii JepeBa
TIOKa3HWKIB Y JEPEeBO PillIeHb /Il NPAKTHYHOTO BHKOPHC-
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TaHHs. BusBieHHi mepenik mpoOiieM, 0 BUHUKAKOTH Y
TpoIIeci peaiallii KOHIIEIIii 30aTaHCOBAaHNX TOKa3HUKIB:
BIZICYTHICTP YiTKOCTI TTOKa3HUKIB €(PEKTHUBHOCTI Ta METOJIIB
iX po3paxyHKy, MiAKITIOUYCHHS IHIUKATOPIiB HA Pi3HHUX piB-
HSX YIPaBJiHHA, MIATOTOBKA DIllIEHHS, IO 3aCHOBAaHE Ha
iepapxii 1iIeH, mporec MPUIHHATTS PIlIeHb TN3aHH-CHCTEMH
MATPAMKH Ta iHIIe. PEeKOMEHIOBAHO ISl BUPIMICHHS IHX
npobsieM pPo3poOMTH HOBI (hopMasti3oBaHi METoAu Ta iH-
CTPYMEHTH, a TAKOXK 3aCTOCOBYBATH HOBI MOKA3HHUKH.

HaykoBa HoBHM3HA. HaykoBa HOBHM3HA JOCIIHKCHHS
MOJISITA€ B TOMY, IO BIEPIIEC METOJ 3BOPOTHUX OOYHC-
JICHb aJIANTOBAHWIA IS PO3IIUPEHHS (DYHKIIIOHATY CHC-
TeMU 30aJaHCOBAHUX ITOKa3HUKIB.

IIpakTHyHa 3HAYNMMIicTh. 3aMIPOITIOHOBAHUH y po0O-
Ti METOJl MOXE BHKOPHCTOBYBATHCS SK CAMOCTIHHHMH 1
He3aleXHuH, 6e3 GopMyBaHHS KapT, TaK i B paMKaX CHC-
TeMH 30aJlaHCOBAaHMX ITOKa3HHKIB. Ile mae MOXKIWBICTH
YAOCKOHAJIEHHS TaKOTO KJ1acy KOPHIOPaTUBHUX iH(opMa-
HiHUX cucTteM, fAK cucremMa Business Performance
Management.

KurouoBi ciioBa: 360pomui obuucnenns, ynpaeninms 3a
yinamu, KPI, BSC, Business Performance Management

Hean. Pa3paborka mMerona TpaHchopMaluu aepeBa
KJIF0UYeBBIX Nokaszarteneid apdexruBroctu (KPl) B nepeso
peleHuil sl MCIOIb30BaHMsl B CHCTEME cOanaHcHpo-
BaHHbIX noka3areneit (BSC).

Metoauka. Mcrnonab3oBaHbl METOABI CHUCTEMHO-
KOMIUIEKCHOTO TOAX0/a, METOBl MaTeMaTHUECKOTO ar-
napata oOpaTHBIX BBIYHCIICHHH.

PesysbTarbl. PazpaboraH MareMaTHYeCKHH WHCTPY-
MEHTapuil 0OpaTHBIX BBIYMCICHUNA Uil TpaHc(opMaruu
JiepeBa IoKas3aresie B JepeBO peIIeHUH AJs MpaKTuye-
CKOT'O HMCIIOJIb30BaHus. BeIsiBIIeH miepeyens npodiem, Bo3-
HUKAIOIIUX B IPOILECCe peali3aliy KOHIENIUH cOanaH-
CHUPOBaHHBIX TOKa3aTelel: OTCYTCTBHE YETKOCTH MOKa3a-
Teneid 3QPEKTUBHOCTH U METOAOB MX pacyera, MOJKIIIO-
YeHWs WHIWKAaTOpOB Ha PasHBIX YPOBHSX YIIPABJICHUS,
MOATOTOBKA PEIICHNUsI, OCHOBAHHOTO HAa MEPapXUHM IIeNeH,
MIPOLECC MPUHATHUS PELICHUI AW3ailH CUCTEMBI MOJAEPXK-
Kd 1 Jp. PEeKOMEHIOBaHO ISl pEIUIeHHs 3THX HpoOiIeM
pa3pabaTbiBaTh HOBbIE ()OpPMaIM30BaHHbIE METOMbI U HH-
CTPYMEHTHI, a TAKXKE TPUMEHITh HOBBIC TIOKA3aTelNN.

Hayuynass HoBu3Ha. Hayuynas HOBHU3HaA ucCcleoBa-
HUSI 3aKJIF0YAaeTCsl B TOM, YTO BIIEPBbIE METOJ] 00paTHBIX
BBIYKMCIICHUH aJaNTHPOBaH ISl pacIIMpeHus QyHKIHO-
HaJla CUCTEMBI COaJaHCUPOBAHHBIX [TOKA3aTeleH.

IIpakTnyeckass 3HA4YUMOCTh. [Ipe/uioKeHHBII B
paboTe METOJ MOXKET MHCIOJIb30BATHCS KaK CaMOCTOS-
TEJIFHO W HE3aBHCUMO, Oe3 (OpMHUpPOBaHUs KapT, TaK U B
paMKax CHCTEMBI cOalaHCHPOBAaHHBIX ITOKa3aTelei. JTo
JTaeT BO3MOXXHOCTh COBEPILICHCTBOBAHMS TAaKOIo Kjacca
KOPHOPaTHBHBIX MH()OPMALMOHHBIX CHUCTEM, KaK CHCTe-
Mma Business Performance Management.

KnroueBble cinoBa: obpamuvie gviuucieHus, ynpas-
nenue no yensm, KPl, BSC, Business Performance Man-
agement
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