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Ipuna CEPEIUHCBKA, Bipa CEPEJIMHCBKA, Poman ®EJJOPOBUY

BUKOPUCTAHHSA KJIIOYOBUX TOKA3ZHUKIB EOEKTUBHOCTI
Y CTPATEI'THHOMY YIIPABJIIHHI

Pestome. 3anpononosano mexanizm GUKOPUCTIAHHS KNHOUOBUX NOKA3HUKIE epeKmueHocmi Ha OCHOGI
nobyoosu «iHgopmayiiHux naweneily Oisi KOHMPOI 34 GUKOHAHHAM CMPAMeiuHUX 3a80aHb | QOCACHEHHAM
cmpamezivHux yineu NiONpUEMCmMEa 3a Pi3HUMU ACNeKmamu to2o OisnbHOCMI HA OCHO8I OYIHIOBAHHS pIGHS
iHmezpanbHuUX NOKA3HUKIE, PO3PAXOBAHUX 3a OONOMO20I0 Memooie OANbHUX OYIHOK ma Heywimkoi (po3mumoi)
JI02IKU, U0 TPYHMYIOMbCA HA Meopil NiHSGICMUYHUX 3MIHHUX MA POIMUMUX MHOXCUH. 3anpOnoHO8aHi Memoou
PO3PAXYHKY IHMe2panbHUX NOKA3ZHUKIE OpManizosano, ujo 003601umes CHpOCIMUmMu ix YAPOGAOICEHHS 8 ICHYIOU]
cucmemu asmomamuszayii eKoHoMiuHoI OianbHocmi nionpuemMcms. 3a 00NOMO20I0 NPOSPAMHOI  cucmemu
mamemamuynux obuucieno MATLAB ecmanosneno napamempu (yHKyitl HANEIHCHOCMI, GUSHAYEHO QYHKYII
KopucHocmi, aKi Onucyiomv pigeHb OOCACHEHHS. KIIOYOBUMU NOKAZHUKAMU epeKmusHocmi cGoIX yYilbosux
3HA4eHvb, PO3PAX08AHO IHMeSpalbHi NOKA3HUKY, AKI ONUCYIOMb  PIGeHb  OO0CACHEHHS  NIONPUEMCIMBOM
cmpameziyHux yinei 3a piznumu acnekmam oisnvrocmi. OOIPYHMOBAHO NPOCMOMY adanmayii 00UUCTIOBATbHUX
3aco0ie npoecpamuoi cucmemu mamemamuunux oouucieno MATLAB 0o moocnugux 3min KinbKkoCmi KIHU08UX
NOKA3HUKIG eghekmusHoCmi, 3'1CO8AHO, WO 3MIHA CMPYKMYPU « IHPOPpMayiliHOI naneniy He eumazae Moougikayii
PO3POONEHO20 NPOSPAMHO20 3a0e3neyeHHs.

Kniouosi cnoea: kniouogi nokasHuxu epekmusHOCI, HeuimKa J02IKa, HewimKi MHOJCUHUY, OalbHi
OYiHKY, NiHeGICMUYHI 3MIHHI, QYHKYIT npunanedcHocmi, QYHKYIL KopucHocmi, cmpameziyne NAAHYSAHHS,
cmpameziyHi yini, iHme2panvHuil NOKA3HUK, PiGeHb OOCASHEHH Cmpame2iuHol yii.

Formulation of the problem. Nowadays, most western companies commonly use
Key Performance Indicators for effective decision-making process.

Any enterprise regardless its size needs a new set of innovative tools for efficient
decision-making. Sets of management tools of strategic planning and control effective a
decade ago have lost their relevance. Speedy and continuous dynamic development of the
economy and changing conditions in the business environment makes us look for new ways
of obtaining and processing information, organization and quality control. Currently, the best
solution is to use western experience repeatedly proven in practical business environment,
more precisely — a system of key performance indicators, also known as KPI.

Information obtained in the practical application of KPI, acts as a basis for
management decisions aimed at achieving long-term goals of the company and increase
business efficiency.

It is known even the detailed financial performance is not always enough to obtain a
complete picture of the situation in the company, while the assessment of effectiveness makes
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it possible to determine whether the management system is well-organized to achieve set
number of goals defined by a company — improving profitability, increasing brand and
enterprise business value.

Calculations of KPI intended only to provide a basis for making management
decisions and identify those problems that are in the way of effective performance of the
company [11].

Key Performance Indicators pursuing important purpose. They allow determining the
main stream of the company development. Understanding not vague prospective and
uncertain goals, but effective and clear decisions top management will be able to organize the
business in the most successful way.

Analysis of recent research and publications. The founder of the concept of
«management by objectives or KPI» is believed to be P. Drucker. Other researchers who
devoted their works to this issue were R. Kaplan and D. Norton, D. McGregor and others [3].

Despite the importance of the results, given the complexity of these problems, they
continue to be the subject to scientific debate. Under these conditions, it is necessary to
develop a mechanism that would allow focusing on the main points and principles of strategic
management, get complete, visual picture of strategic planning process, providing the top
management with a tool of proper assessment of the shortcomings and the ways of effective
development [4].

Aim of the article. The aim of this article is to develop a mechanism for evaluating
the dynamics of strategic business development and control over the implementation of its
strategic objectives and the achievement of strategic objectives through KPIs using score
evaluations and fuzzy logic in order to increase the accuracy of results and defining on this
basis possible ways to improve decision making process and strategic planning.

Research outcome. An important element of strategic planning is to develop a
mechanism of effective gathering of the necessary information. In this regard, it is important
to correctly select a right set of KPIs, frequency of its measurement and control; processing
and coordination of the evaluation process; the sources, methods of data collection and
processing; form of representation, transfer, interpretation of data and its storage [1].

KPIs are the part of information systems of all hierarchical levels of enterprise and
are used as a tool for planning, management, monitoring and analysis.

Comparison of actual values with target makes it possible to estimate the size of
deviations from the desired level and to develop a set of measures aimed at minimizing them.
In case of negative dynamics a responsible person must identify the causes and develop
measures to remedy the situation [9].

The analysis and systematization of approaches to the definition of KPI and the use
of heuristic methods research as «brainstorming», «pros and cons» of enterprises personnel
would allow developing a set number of desired KPIs to perform the calculation and offer
scale of assessment.

Comparing results of the actual values with target KPIs for the reporting period
or/and a number of periods and detection of deviations can be illustrated by means of the so-
called «dashboard» as well as the calculation of integrated KPI.

It is built as a table, in which strategic objectives are filled in as well as
corresponding list of key performance indicators and their actual and target values.

We suggest calculating the integral indicators using methods of score evaluations and
fuzzy (fuzzy) logic theory of linguistic variables and fuzzy sets [5; 6].

To simplify the implementation of KPIs into an existing automatic system of
economic activity at the enterprise we propose to introduce the following notations:
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xU.(i =1,..,m )= 1,...,m,);yl/.(i =1,..mj=1,..m) (D

where x, — the actual value of the KPI; y, — the target value of the KPI; m, — the number of

KPIs; n — number of objectives.

It is well known that often KPIs have different focus, meaning their increase can be
considered as a positive as well as a negative trend. The desired direction of the change in
KPI can be described by factors of «orientation»:

Gy =21 =L j = 1cam) @)

where g, —factor of «orientation» that can be +1 or —1.

Based on the comparison of actual and target KPIs [(x)I,,, (v, —i=1,..,mj =1,..,m,),
we can create three scoring levels that describe the level of targets performance achievement
(«not achieved», «partially achieved», «achievedy).

We will identify them as ZII; @=1..m7j,..m;k=1273), where the symbol "k" will
mark zone of KPIs estimation.

9
If the target value is reached (this corresponds to the condition(% j <0,5, then
ij

z;. =0,1; Z; = O;z; =0 If the target values are partly achieved (0,5 = [(x,ij/y,i))1"(g,ij) < 1)
then Z:l =0; zj = O,Z;Z; =0. If the target values are achieved (this corresponds to the
condition then z;. =0; zj. =0; Z; =0,3.

These values of score evaluations in vector-matrix form describe the following
equation:

[0,1 0 0], if (x,/v,)" <0.5
(222532, ]=4[0 0.2 0], ir0.5<(x, /y,)" <1 3)
[0 0 0,3], if(xi//y”)q‘, 51

After determining the score evaluations Z;.;ZUZ.;Z; @@=1L...,mj=1,m) all KPIs that

describe the level of achievement of their target values determine their total value:
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sy zi(i=1,...n) (4)

where ¢ — total value of k score of i — objective (i =1,...n)

The known total value score evaluations for each of the objective we can calculate the
integral index, which describes the level of strategic objectives achievement.

K, z(g,l +g,2 +g,-3)/(mi)><0,3('=l ,,,,, n) (5)

where K, (i =1,...,n) — integral index.

In the denominator of the formula (6) the maximum possible value of the score
evaluations sum is given:

Zg,3=m,><0,3 (6)

To summarize the level of strategic goals in general for all objectives can be based
on the following formula:

K:lZK,(i:I,...,n) @)

where K — a combined integral index, which reflects the average level of strategic goals in
general; n —number of strategic goals.

Briefly the following algorithm can describe the method of score evaluations for the
control over the implementation of strategic objectives and the achievement of strategic goals
for the company:

1. Within the allocated objectives to establish actual and target values KPIs (1) and
factors of «orientation» (2), which describe the direction of their desired changes for the
company as a whole, for individual business processes, individual plans of employees.

2. According to the formula (3) to determine the scoring for failure to achieve,
partially achieve or full achievement of their KPI target values within each of the objective of
the whole enterprise, in specific business processes, individual plans of employees.

3. According to the formula (4) to determine the total value of score evaluations for
failure to achieve, partial achievement or full achievement of their KPI target values for each
of the objective for the company as a whole, for individual business processes, individual
plans of employees.

4. According to the formula (5) to calculate the integrated parameters that describe
the level of achievement of the strategic goals of each of the objectives for the company as a
whole, for individual business processes, individual plans of employees.

5. According to the formula (6) to find a combined integral index, which reflects the
average level of strategic goals for the company as a whole, for individual business processes,
individual plans of employees.
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6. To perform qualitative analysis of strategic goals for certain KPI to assess
achievement of strategic objectives and on this basis to develop recommendations to improve
strategic planning, monitoring and control.

The process of monitoring and evaluation of strategic objectives using score
evaluation is simple and straightforward, although is associated with certain disadvantages.

If the actual value of KPI is close to edges of evaluation described in (3), then the
score, which reflects if KPI reached its target value, strongly depends on small changes of the
index.

As a result, there are typical errors that lead to downfall in accuracy of the gathered
information about KPIs achievements of their strategic objectives, which undermines the
effectiveness of the practical application of the developed method of control [8, 11].

These disadvantages can be eliminated by fuzzy logic based on the theory of
linguistic variables and fuzzy sets, the study of which has recently been given more attention
[6; 5].

A great contribution to the development of fuzzy logic and fuzzy sets theory have
such researchers as F. Martin McNeill, Ellen Thro, Lotfi Zadeh, Daniel Schwartz, Ebrahim
Mamdani and others [2]. One of Zadeh’s core points was that classic mathematics could be
used to create a link between language structure such as words and expressions with human
intelligence. He proved that a vast majority of concepts are better expressed by words than by
mathematics [2]. Therefore, fuzzy logic provides a concept that can build better models of
reality.

Moreover, the current business environment in Ukraine can be characterized by
conditions of uncertainty and instability. To conduct successful performance managers should
take chaotic solutions that require an appropriate level of experience, skills and intuition.
Particularly turbulent and changing market makes strategic decisions even harder.

Algorithmic modeling and strategic decisions based on a clear logic and the usual
classical models of strategic management lose its effectiveness, which in many cases leads to
catastrophic consequences resulting in negative economic, technical and social disasters.

As it was noted above, the formula (3) describes the quantitative level of

achievement of KPIs their target values. The first score Z(Il describes the failure to achieve
goals; the second one Zj , shows that KPI's have partially achieved assigned goals, while the

third score Z; illustrates full achievement of goals. This method of quantitative evaluation of

KPIs can be equally described using the followings terms: «target is achieved», «target
partially achieved», «target achieved».

This analogy between quantitative and qualitative assessment indicates it is
appropriate to use the methods of the theory of fuzzy sets [6] and linguistic variables for
monitoring KPIs [2]. The rate of KPIs can be described by three possible meanings that are
expressed verbally. At its core, the so-called «linguistic variabley», and its «sets» (possible
meanings) are above-mentioned three levels of KPI achievement («not achieved», «partially
achievedy, «achievedy).

Thus, each level of KPIs describes a relevant linguistic variable that has the
following meanings:

s (x i, v,i,q,i) = {@("\ "not achieved \""(if (x,ij / yiij)T(qiij) <0,5) @"\"partially achieved\"
(G 0.5 < (x,ij / y,i) (q,57) < @™ "achieved\"(if (x,ij / y,i) (q,i/) 2 1) ®)

where s, — the linguistic variable describing KPT achievement it’s the target value.
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The formula (8) reflects not only the terms of the linguistic variable, but also the
order in which the values of the linguistic variable according to the actual and target values of
KPIs. Scoring evaluation (3) can be replaced by verbal linguistic variable (8). Each of the
term of the linguistic variable can be put into line with membership functions that refer the
actual values of KPIs to such three fuzzy sets «target not achieved», «target partially achieved
», «target achieved».

Firstly, we will discuss the first membership function that corresponds with the term
«achieved». According to the proposed method of controlling, terms «achieved» linguistic
variable s, (i=1,...,n; j,....,m,) reflects the membership function ¢,(x,,y,.q,), which

describes «the set of integers greater than 1». This follows from the fact that the criterion for
9
achieving KPI target value is condition — (% j >1.
ij

Before moving forward discussing the membership functions further, we would like
to make the following remark. Function ¢(x,,y,.q,) depends on three arguments
(x;,¥,-9,) -However, the calculations of the values of the formula (9) must be found by

X, o
Y/ and bring it to a degree g, .

iy
X g
(p3(xl/ayl/aq(/)=¢3 (%j (izla'--an;jzla---am;‘) (9)
ij

Thus, arguments (x,,,.q,) related to each other as elements of product, so actually

dividing arguments

9
the function ¢;(x,,»,,q,) depends on one argument that is equal to u, = [x"" j .
ij

Due to this characteristic the membership function with regards to the term
«achieved» can be expressed by ¢,(u) depending on one argument # which describes the so-
called «set of numbers larger than 1».

In the theory of fuzzy sets membership functions that relate to the set of «numbers
larger than a certain constanty, are described using the following expressions:

I
P = a(1+exp(c(u—d)2) +bj 10

where ¢(u) — the membership function; u its argument belongs to the fuzzy set; ¢, db —
parameters of the function.

Function parameters c,d b are real numbers, which should be selected in a way to
reflect the desired set. Their values are established experimentally (by using a selection of
samples) or from solving the corresponding identification tasks [7].

Membership function that describes the set of numbers «larger (equal) per than 1» is
shown below:

,3(u) = {(2[1/(1+exp(—[15(u—0,85)]T 2)-0,5]@0;if u<0,85—|;if u>0,85 (11)
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The parameters for this function are determined experimentally (by selection). We
would like to stress that the set of numbers greater than one, can be described by other
membership functions.

Similarly term «partly achieved» corresponds to the membership function, which
describes the set of numbers larger (equal) 0.5. This set describes this function:

0, 2(u) = {(2[1/(1+exp(—[15(u—0,35)]T 2)-0,5]@0;if u<0,35-|:if u>0,35  (12)

The parameters for this function are chosen experimentally (by selection).

Lastly, the membership function that describes the term «not achieved» will be
discussed below. According to formula (3) this term corresponds to the values of the
argument, which lie in the range.

However, we have already used the membership function ¢,(#) to describe the set
of integers greater than 0,5 (u# >0,5). It is enough to consider only the left side of the interval
0<u<0,5, to be precise the condition to describe the term «not achievedy.

We can conclude based on the above that term «not achieved» corresponds to the
function that describes the set of integers greater than zero (when argument is always
positive).

However, if the term «not achieved» is described by the membership function of the
set of numbers «greater than zero», then this function in u, =0 will have a gap (figure 1).
This contradicts the continuity requirements, which are applied to the membership functions
[7; 10]. Therefore, the term «not achieved» must describe a function that is close to zero in
the point u,:¢,(u,)~0, and has a value close to 1 in the point u_ :¢,(u )~1 where the

coordinate u, belongs to the segment and is close to the point #=0.

Membership function Membership function
for term i for term
"target not achieved" : "target partially achieved'

Membership function
for term
"target achieved"

|
|
I
!
]
I A

T . | USRI

! L \
\ | 404040
T m T

Nk

not achieved partially achieved i achieved

Figure 1. Membership function ?1> %2> @ *
PPy P *

Pucynok 1. I'padiku QyHKLi# npuHaNeKHOCTI

*Source: Developed by the author’s
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* Jlakepeno: po3po0JIeHO aBTOpaMu

Based on the practice of designing membership functions [7;10;12] a value u, =0,1

was selected experimentally. This value meets the requirements that are applied to the
function ¢,(#) and does not contradict the statement (¢, (u,) =~ 0;¢,(u.) = L, (u) =~ 1if u>u,

(as well as serves the requirements for continuity of membership functions. On this basis, the
term «not achieved» describes the membership function that displays a set of numbers larger
(equal) than 0,1:

@, (u) = {(2[1/(1+6Xp(—[15(1/l—0)]T 2)—0,51@0;if u<0)—|;u>0 (13)

Parameters of this function also found experimentally.
Parameters of the function ¢, (v), which describe the set of «numbers larger (equal)

1» are selected in the way so that at the point # =1 (condition «target achieved») function had
a value close to 1: ¢,(1) ~1.

Similar functions ¢, belonging to the set of «large numbers (equals) 0.5» must meet
the following condition: at the point u»=0,5 the function ¢, has the value close to
1 ( ¢,(0,5)~1). This means, if u <0,5, then ¢,(u) <1, if #>0,5, then ¢,(u)~1.

Parameters of the function ¢, were selected based on these conditions.

We would like to stress that the membership function #i-%-%; can be written using
other mathematical expressions, in particular — special computer software systems designed to
work with fuzzy logic [5].

In order to assess the level of achievements of KPIs their target values we should use

defined earlier membership functions. Those functions ?1-%,-%; on the segments € [0;0,1],

ue[O,l;O,S], ue[O,S;l,O], u>1 set the sum of functions ¢, +¢,+¢, and have the

following characteristics (fig.2):

o)+, w)+e,w)<Lif 0<u<0,];
o w)+o,w)+o,(u)=1if 0,1<u<0,5;
o W) +o,(w)+ o, (u)=2,if 0,5<u<1,0;
o) +o,w)+o,(u)~3,if u=1,0;

14
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Figure 2. Schematic relationship of membership functions and utility functions*
Pucynok 2. CxematnuHmii B3a€eM03B’ 130K (pyHKUil mpuHanexHocTi i GpyHkuii kopucHOCTI*

*Source: Developed by the author’s
* Jlakepeno: po3po0JIeHO aBTOpaMu

Consequently, the sum of functions # ¥ % T @5 describes the desired level of KPIs
value achievement. Functions that describe such level are called utility function. Comparing

the value of score evaluations (3) with the sum values described above ?1+?: 1?5 we
should stress:

o)+ @, (u) + @y (u) _Lzlo,ifo,l <u<0,5;

ZZ_I/ 0,1
¢1(u)+¢2(2u)+§03(“)= 2 =10,if0,5<u <1,0;

z! 0.2 (15)
¢1(u)+¢2(3u)+¢3(“) =%:10,ifu21,0;

Z.. b}

ij
(i=1..nj=1,..m,)

This means that on four intervals the values of the argument u, where u € [O; 0,1]

ue [O, I; 0,5] ,UE [0,5;1, O] , u>1 set the sum of functions ? % T ®; is related to the score

asoneto 0,1:
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¢1+¢2+¢3 :10 (16)
score

If scores (3) are replaced by the utility function, which continuously depends on the
argument u, then this ratio should be maintained:

P, +Q; POt O, + O, =¢1+¢2+¢3:10

= (17)
score utility functions F(u)
This leads us to:

Consequently, the sum of membership functions describes the level of achievement
of KPIs its target value (3) with accuracy up to a multiplier 1/10. We would like to point out

that the function u € [O; 0,1] has a small value and increases, which does not contradict the

utility function characteristics. Thus, the utility function F(u), which describes to which
extent KPIs reach their target values are is equal to:

1 & X, 2
F s Vinq.)=— v 19
(X, 9,04,) 10;%([4} J (19)

where Fj; — utility function that describes the extent the KPI achieved of its target value;
i=1..,mj=1..m;p (k=1,2,3) —membership function

Based on the above membership functions we were able to establish utility function
whose graph is shown in fig.3. Utility function (19) is continuous and substantially
independent of small changes in its arguments. By using it the errors in determining the score
evaluations are avoided. In practice, this leads a higher accuracy and efficiency of strategic
goals achievement monitoring systems.

Utility Function F(u)
0.35

03f === ———m———— -

0251

02f == mmmmmm -

Ftu)

D15+

1| S—

0.05F

|
|
|
|
|
|
|
|
Target partially achieved |
|
|
|
I
1

Figure 3. Utility function used to calculate the coefficient of achieving strategic goals*

Pucynok 3. I'padik GpyHKILIT KOPUCHOCTI, 32CTOCOBAHOT AJIst 00UMCIEHHS KoedillieHTa TOCATHEHHS CTpaTeriuHIX
uinei

* Source: Developed by the author’s
* Jlxepeno: po3po0iieHo aBTOpaMU
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Based on the utility function, which depends on the actual values of individual KPlIs,
integral indicators of strategic objectives achievement are calculated.

K, 1

t 0.3xm;

E:EiIﬁ;(-Y:;-J}‘.-;H—Qs;':f =1,..,n) (20)

Consolidated integral index, which reflects the average level of strategic goals of the
company can be estimated by formula (7).
The results using the described earlier methods using key performance indicators for
financial aspects of management are summarized in tables 1, 2.
In the first table (table 1) using formula (11-13) the value of membership functions ¢;
@2, @3. On this basis the utility function was defined F(u) (table 2).

Table 1
The value of membership functions for key performance indications
Taoauna 1
3HaveHHs QYHKIIH TPUHAICKHOCTI JUIS KITFOYOBUX ITOKA3HHUKIB €()eKTHBHOCTI, IO
XapaKTepu3yIoTh (PiHAHCOBI ACMEKTH JiSUIBHOCTI MiAPUEMCTBA

Actual | T ientati
ctua arget | Orientation»

Name of KPI value value . u o (1) > (u) 3 (1)
KPI of KPI | of KPI coeficient

Share of current

1| liabilities in debt | 100,0 | 100,0 +1 1,000 I I ] 098742
capital
5 Coefficient of 0.46 0,46 +1 1,000 1 1 0,98742
autonomy
3 Financial 1.16 1,16 +1 1,000 1 1 0,98742

leverage ratio

Share irreversible

4 ) 33,4 30,0 +1 1,113 | 1 0,99742
investment, %
Share of
5 operating capital, 66,6 70,0 +1 0,951 1 1 0,82018
%
¢ | Overallliquidity | 4o 1,40 +1 0,985 1 1| 0,98393
ratio
Turnover ratio of
7 5.8 6.0 +1 0,967 1 1 0,91064
current assets
g | Grossprofit 29 | 5.0 1 0,580 | 1 1 0
margin, %
9 The cost of 1725 | 14,64 -1 0,849 1 1 0

capital, %

Source: Developed by the author’s
Jlxxepeno: PozpobieHo aBTopamu
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The integral index, which reflects the level strategic goals achievement as calculated
per formula (20). Its value is given in the last row of the table 2.
Table 2

The value of utility functions
Taoauus 2
3HayeHHs QYHKIIH KopucHOCTI 171s oniHtoBaHHs piBHs KPI, 1mo xapaktepusyoTh
(IHAHCOBI aCMEeKTH AiTIBHOCTI MiANPUEMCTBA

ool NameofKPr o (W 0 01 (0 Fw
1 Share of cu.rrent liabilities 1 | 0.98742 0.29874
in debt capital
2 | Coefficient of autonomy 1 1 0,98742 0,29906
3 | Financial leverage ratio 1 1 0,98742 0,29874
4 Share irreversible | | 0.99742 0.29874
investment, %
3 | Share = “of  operating | | 0,82018 0,28202
capital, %
6 | Overall liquidity ratio 1 1 0,98393 0,29839
7 | Turnover ratio of current 1 | 0.91064 0.29106
assets
8 | Gross profit margin, % 1 1 0 0,2
9 | The cost of capital, % 1 1 0 0,2
Level of strategic goal achievement (K) 0,90213

The described method of strategic objectives evaluation and strategic goals
achievement based on fuzzy logic is summarized below:

1. All actual and target values of KPIs must be established (1) as well as their
parameters (2), which describe the desired direction of change.

2. The membership functions ¢,,¢,,, must be set, which describe respectively the

set of numbers «larger (equal) by 0,1», «larger (equal) for 0.5» and «larger (equal) to 1».

3. According to the formula (19) calculate the utility function of individual KPIs that
describe the level of target values achievement.

4. According to the formula (20) determine the integrated parameters that describe
the level of strategic objectives achievement.

5. According to the formula (6) find a combined integral index, this reflects the
average level of strategic goals achievement.

6. Perform qualitative analysis of the results and compare them with the results of
control obtained by the method of score evaluations.

Reasonably, in order to determine the achievement of a strategic goal its desired
level is an important information, which can be calculated using different methods that
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combine ease of data entry with the flexibility of mathematical processing as well as available
means of controlling the intermediate results of calculations, built-in mathematical functions
for fuzzy logic and are ready for integration into the information system of the company.

These requirements are met by a system of mathematical calculation Matlab, in
particular — function from its library Fuzzy Logic Toolbox. With these tools, one can design a
software to determine the level of strategic goal achievement. In comparison with such well-
known Microsoft Excel spreadsheet, Matlab simply adapts to any variations connected to a
possible change in a set of KPIs. Due to this, the change in the structure of the «dashboard»
will have no influence on designed software.

In addition, the application of fuzzy calculations tool for the relevant software (with
which system Matlabs equipped), reduces the development of appropriate programs,
facilitating their introduction into operation, simplifies maintenance.

Conclusion. Management decisions making process in strategic planning usually
occurs under conditions of uncertainty, characterized by inaccurate raw data through the use
of peer review, random effects of external factors, making it impossible to use traditional
mathematical models. In this regard, the probability of risky, dangerous decisions can take
place, which in the long run can lead to negative or even disastrous consequences. Using
«dashboards» to determine the level of strategic goals and objectives achievement can
compensate these defects as well as the method of score evaluations should be enhanced by
mathematical methods of fuzzy logic based on the theory of linguistic variables and fuzzy sets
using a software mathematical calculations MATLAB. On this basis inaccurate data and
subjective expert studies can be used to evaluate key performance indicators, formalize
linguistic (verbal) descriptions of complex processes in the absence of traditional
mathematical models of system management.

BucnoBkn. [IpuifHATTS yHOpaBIiHCHKHAX PIlIEHb Yy CTpaTEriqHOMY YIIpaBIIiHHI
BiIOYBA€ThCA 32 YMOB HEBU3HAYCHOCTI, SIKA XapaKTePH3YEThCS HETOUYHICTIO TMEPBHHHUX
JTAHUX 32 PaxXyHOK BHKOPHCTaHHS €KCIIEPTHUX OIIHOK, BHMAJKOBAM BILUTMBOM 30BHIIIHIX
YMHHUKIB, [0 POOUTH HEMOKJIUBUM BHKOPUCTAHHS TPAJUIIIHNHIX MaTeMaTHUYHUX MoJieiel. Y
3B’SI3KY 3 ITUM 3pPOCTAlOTh PH3UKW TMPUAHATTS HEOOIPYHTOBAHHUX pIIICHb, SIKI MOXYTh
MPHU3BECTH JIO HETaTUBHUX HACTIJKIB. 3 METOK iX KOMIICHCAllli NpPH BHUKOPHUCTAHHI
«iH(pOpMaIITHUX MMaHeseH», IO MICTATh KIIFOYOBI MOKAa3HUKH €(EKTUBHOCTI Ta iHTETrpaJbHI
MOKA3HUKY OI[IHFOBAHHS PiBHSI JOCSTHEHHS CTPATETIYHMX IUJICH MiANMPHEMCTBA 32 OKPEMUMHU
acTieKTaMu JisUTHHOCTI, METOJl OalbHUX OIIHOK BapTO JIOTIOBHIOBATH MAaTEeMAaTHYHHMUA
METOJ[aMU HEYITKOi (PO3MHUTOI) JIOTIKH, IO IPYHTYIOThCS Ha TeOpil JIHIBICTUYHUX 3MIHHUX
Ta PO3MHUTHX MHOXUH. BHKOpHCTaHHS MpOrpamMHOI CHCTEMH MAaTEeMAaTHYHHX OOYHMCIICHb
MATLAB 1103BOUTH 3aCTOCOBYBATH ISl OLIHIOBAHHS KJIFOUOBUX MOKA3HUKIB €(heKTHBHOCTI
HETOYHI Ta CYO €KTHBHI JaHI EKCHEepTHUX JOCTi/PKeHb, (opMali3yBaTH JIHTBICTHYHI
(BepOasbHi) OMKMCH CKJIATHUX MPOIIECIB 3a BIJICYTHOCTI TPAAMIIMHAX MATEMAaTUYHUX MOJIejIeh
(YHKITIOHYBaHHS CUCTEMH YIIPABITiHHS.
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