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ABSTRACT

An enterprise for successful competition on the market needs to carry out detailed
monitoring of the company's activities in strategic focus, increase the efficiency and
effectiveness of management decisions, control the most important financial and non-
financial performance indicators (KPIs) that are targeted for the company, and whose
degree of achievement determines the movement of the enterprise according to a given
strategy. . The values of KPI reflect both the business performance in general and the
business processes that are considered separately, structural units and human
resources. The article proposed matrix method of optimizing the portfolio of products
to determine the main KPI. Also, on illustrative practical examples authors suggest
Strategic map (fragment) and KPIs matrices of the key employees of a company.
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1. INTRODUCTION

The organization's strategy, the definition of its goals and objectives is the privilege and
responsibility of the highest management of the organization, while the implementation of the
strategy is to the employees of the organization at the level of structural units [1]. Significant
danger to the organization's development is the lack of information exchange between its
management and employees. This is due, primarily, to the information congestion of the
management, which prevents the ability to adequately assess the information and, as a
consequence, makes it impossible to monitor the implementation of personnel strategic
objectives. However, the lack of a specific strategic goal for the staff and the appropriate
system of motivation leads to the fact that the executives do not coordinate their actions with
the global goal of the organization and have no opportunity to orientate themselves in
strategic directions. Such "disorientation” often leads to the cost of resources for the
organization to perform secondary tasks. This problem is typical of many large state
organizations with a complex structure both in Ukraine and abroad [2-5].

Thus, the definition of performance and efficiency indicators is still relevant, moreover,
due to global data society data is becoming increasingly acute issue of their automation

2. KEY PERFORMANCE INDICATORS (KPI)

Key performance indicators (KPI) — are indicators of the activities of the unit (enterprise),
which helps the organization in achieving strategic and tactical (operational) goals. The use of
key performance indicators gives the organization the opportunity to assess their condition
and help assess the implementation of the strategy.

Key performance indicators allow to evaluate the effectiveness of actions performed.
They can be used both to evaluate the work of the entire company, its individual divisions and
specific employees [3]. With the help of the KPI system, CEOs can not only monitor and
evaluate the effectiveness of the actions performed, but also build an effective wage system.
The condition of the indicator is the possibility of its measurement.

There are ideal and actual KPIs. Ideal should be high, but at the same time quite
achievable, so as not to cause frustration among employees. Bonuses / bonuses are awarded if
the actual as close as possible to the ideal. The number of metrics should not be very large,
otherwise they are difficult to control and develop an honest system of material motivation,
which would take into account all the metrics [6].

Also, KPIs are delayed and operational. The first show the results of work for a certain
period, the second - the current situation. They allow to manage the situation within a certain
period of time in order to get the expected result at the end of the reporting period. In order to
correctly interpret the data, the cuts must be regular, the number of measurements is adequate.
They should not be too much. Experts agree that the younger the company, the more control
is needed for stable growth, respectively, the more often you need to take measurements.

The following types of key indicators are distinguished [7-8]:
e KPI result - how much and what result produced,;
e KPI cost - how much resources were spent;

e KPI functioning - performance indicators of business processes (allows you to assess
the compliance of the process with the required algorithm for its implementation);

e KPI performance - derived indicators characterizing the relationship between the
result and the time spent on its receipt;

e Efficiency KPIs (performance indicators) are derived indicators that characterize the
ratio of the result obtained to the cost of resources.
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When developing process indicators, the following rules should be followed:

e A set of indicators should contain the minimum required number of them to ensure the
full management of the business process;

e Each indicator must be measurable;

e The cost of measuring the indicator should not exceed the managerial effect of the use
of this indicator.

KPI is very different from the fields of activity of the enterprise and from the objectives of
the enterprise. So, several specific tasks are traditionally relevant for production companies:

e Product cost management;
e Monitoring productivity;
e Fight against marriage.

In Figure 1, we depict a fragment of a strategic map of a manufacturing company, which
made the struggle to increase production efficiency the focus of its strategy. In financial
terms, this is reflected in the reduction of production costs.
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Figure 1 Strategic map (fragment)

At the same time, the company hopes that cost reduction will allow to become a leader in
costs and reduce selling prices. This will give an advantage over competitors, lead to an
increase in total sales and expand the customer base.

These two market objectives are set in a marketing perspective. Thus, the strategy takes
on a consistent and solid look, it is compact and focused.

Improving the efficiency of the production process is reflected in the grid of goals at the
levels of business processes and resources.

Increased productivity will be achieved through:
e reduce downtime;
¢ reducing the volume of marriage;
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e reduce equipment breakdowns;
Downtime will be reduced due to:
e reduce equipment breakdowns;

e more accurate planning of inventory, which is planned to introduce an automated
inventory management system.

At the same time, the cost of production should be reduced by conducting a more efficient
procurement policy; for this, it is planned to organize a tender department.

Thus, it is seen that none of the goals “sags”, but is in a chain of interconnections to
achieve the goals of the top level.

Also the important moment, the company considers the optimization of its product
portfolio, which will make it possible to abandon inefficient ones and focus on the “stars”.

For the evaluation of personnel on key performance indicators for each employee of the
organization, an agreement on goals or a “KPI matrix” is formed. In this matrix, we include a
limited number of indicators from the KPI library posts. Four to five indicators for employees
are usually recommended, six to seven indicators for managers at various levels. In practice,
KPI matrices have different forms and contents. When developing such matrices, it is
important to observe a compromise between the completeness of the information necessary
for setting goals and conducting an assessment, on the one hand, and their simplicity and
clarity for employees - on the other.

Let's look at the performance matrix of key employees.
In the matrix of the Commercial Director (fig. 2), it should be paid special attention to the
indicator “production downtime due to the lack of orders”. This indicator is strategic, as it

helps to reduce production downtime, although it does not seem to relate directly to the
activities of the sales department.

Employee portal Kristina Benz
Commercial Director
Period: January 2019
Target Weight Plan Fact | Forecast [:;T:;wn KPI
Fuffillment of sales plan, $ 25 750000 | 765000 73000 102,00 | 25350
Number of new customers, pl 15 25 26 26| 104,00 15,60 101,7%
Accounts receivable, % 10 30 30 30 100,00 10,00
Providing production orders, % 25 95 92 84| 9684 2421
Customer satisfaction, pt 15 100 99 99| 99.00 14,85
SMART Tasks 10 100 100 100 100,00 10,00
SMART 1200000
1000000 —— E::r:merl:ial Director, 1027530
Commercial Director,
800000 Fact 765000 _s 750000
600000 +E75000
+~ 350000
400000
+ 350000
Number of 200000
new * 102000
'E I T —

customers
1 2 3 4 5

Figure 2 KPIs matrix of the Commercial Director

When coordinating goals across horizontally, it is very important not to miss those output
parameters of a department / business process that provide high-quality input for the next unit
/ business process.
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In this case, it is important for us not only the fulfillment of the plan for the revenue for
the period, but the distribution of orders in such a way that production is always loaded.

It is these “stitching” indicators that, unfortunately, are most often forgotten when
designing KPIs, which greatly reduces the effectiveness and efficiency of the target
management system of an enterprise.

Foreman (fig. 3). The foreman has more power and resources. Therefore, its matrix is
more result-oriented.

Employee portal Maxim Vasioglo
Foreman
Period: |  Mmary 2019
Target Weight | Plan Fact | Fareeant [‘:u“"”“ K71
Ll tion of the groduction pla. th d pisces 25 750000 | 76%000] 730000 | 10200 | 23%0 |
Producoocn of ki y products, thousand peeces ) 25| 26 26| 104,00 15 I 97,4%
Compliance wih labor disciplie, the munber of vioktoos ofall | 10| 30| 38| 30| §571 | e e
Comphance with security techecians, the jotal muiber of commnents =4 5] 431 431 107,13 [ENQE
Standards 15 100] ) 100| 100,00 15
EO00
00000 v~ o 365300 .‘”
TOOO00
RODOO0 + e i Bt gy S0
0000 g
000

Figure 3 KPIs matrix of the Foreman

Such cards should be compiled for all key employees of the enterprise.

3. MATRIX METHOD OF OPTIMIZING THE PORTFOLIO OF
PRODUCTS FOR THE MAIN KPI

In order to find a solution to an antagonistic game (an antagonistic game is a non-cooperative
game in which two players participate, the winnings of which are opposite), it is necessary to
determine the optimal strategies of the players and the price of the game. The maximin and
minimax strategies i, j corresponding to the price of the game are the optimal strategies of the
first and second players, and their combination is the decision of the game.

An equilibrium situation can arise in a game when each player chooses his optimal
strategy — maximin and minimax — and receives respectively his maximum guaranteed gain
and minimum guaranteed loss, the values of which coincide and the levels of the value of
game V.

If there is a situation of equilibrium in the game, then its solutions possess stamina, since
it is not beneficial for any of the players to deviate from this situation and apply a different
strategy that differs from the optimal one. A pair of pure strategies (h, j) creates an
equilibrium situation in the game if and only then when the element h and, j exists in the
payoff matrix, which is both the largest in its column and the smallest in its row. This element
(if it exists) is called the saddle point (by analogy with the surface of the saddle, which curves
down in one direction and up, in the other).

Consider this method on a specific example. Assume that the company can produce four
types of products: Al, A2, A3, A4 to obtain profit. Its value depends on the state of demand,
which can be in one of three possible states: B1, B2, B3.
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Table 1 The profit of the enterprise in different states of demand

Types of Possible state of demand
products Bl B2 B3
Al 4 2 2
A2 2 5 0
A3 0 2 5
A4 3 1 1

Elements of the matrix H '= || hij || characterize the amount of profit that the company will
receive if it produces the i-th product type (i = 1,2,3,4) at the j-th demand state (j = 1,2,3,4). It
is necessary to determine the optimal proportions of the types of products manufactured by
the enterprise and the sale of which would provide it with the maximum possible revenue
from the state of demand.

Since the task is reduced to an antagonistic game, then in this case, the enterprise is the
first player is, and as the second — nature, which affects the state of demand. In this case, the
conflict between the two parties can be characterized as antagonistic, and using the model of
this conflict allows the enterprise to estimate the profit it can receive regardless of the state of
demand.

Acting as the first player, the company can use four strategies:
1. the first pure strategy, corresponding to the release of the company only Al products;

2. the second clean strategy, corresponding to the release of the enterprise only A2
products;

3. the third clean strategy, corresponding to the release of the enterprise only A3
products;

the fourth net strategy, corresponding to the release of the company only A4 products.
Speaking as a second player, nature can use three possible strategies:

the first pure strategy in which the state of demand B1 is realized;

the second pure strategy in which the state of demand B2 is realized,;

the third net strategy in which the state of demand B3 is realized.

Set the payment matrix H of this game:

N o gk

!

H =

SN D
N U1 N
IO N

311
Analysis of the payment matrix shows that the first strategy of the first player dominates
over its last — fourth strategy (each of the elements of the first row of the matrix is greater than
the corresponding element of the last row of the matrix), therefore, the credibility of the fourth
strategy used by the first player is zero. From the analysis performed, it turns out that the
dimension of the matrix H can be reduced by removing the fourth row from it, as a result, the
payment matrix can be reduced to the matrix H:

4 2 2
25 0}
025

Check if this game has a saddle point. Find the top and bottom price of the game:
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V = max; minjh;; = 2

Vo= min; max;h;; = 2
Since the lower price of the game is not equal to the top, this antagonistic game does not
have a saddle point; therefore, its solutions should be sought in mixed strategies.
We reduce this antagonistic conflict to a direct and double linear programming problem.

The task of the second player The task of the first player
Objective function
Foy=x; T%; T%; — max Zy=v1+v2+y;— min

s

Functional limitations

4X1_2X3_2X3£~1 4}'1_2‘_';'3:_:“1
2x;t5x: =1 2vit iy t2yv; =1
2+ iR =1 1}'1 T 5‘_';'3 =1

Direct restrictions

X120, %=20,x:20 vi=0, v:20,y:=0

Using the simplex method to solve the problem of the first player, we get:

Y*_( L9, 14 *_12>
—\ 1758’ Y2 T g8’ Y3 T gg)
ZO) =yt = o
Fromtheratioofy;‘+y§+y§‘=%,Wefindv
1 88
V= * * *=_
yityz+ys 35
From the ratio
Find:
ey 2,889
= * = — % — = —
P1=%1 88 35 35
ey 14 8814
= * = — % — = —
bz =Yz 88 35 35
L rayo 12,88 12
= * = — % — = —
Ps =73 88 35 35
Thus,
b DL M 12
—(p1—35,p2—35,p3—35,p4— )

Based on the solution that was found for the double linear programming problem, we find
the solution to the basic problem, then:
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X*=(x{=2,x§=£,x§=2>
8 88 88
. .. 19 88 19
W=xV=g5"35 "3
L 6 88 6
©@=%V=g5%"35"35

10 88 10
G=%V=55"35" 35
q2 =0

Q = d1 = 35592 T 35543 T 35594 =

The obtained optimal mixed strategy of the first player should be interpreted as follows:
from the total volume of production, which is 35 units, the enterprise should release:

9 units Ay
14 units . A
12 units . Al

production type A4 should not be released

Figure 4 Optimized product portfolio

When applying its optimal strategy, the revenue that a company can receive, regardless of
the state of demand, will be at least 2.5 million $.

4. CONCLUSION

An important advantage of this approach is that matrix methods are relatively easy to
automate, which, with large volumes of accumulated information, becomes of great
significance.

The proposed method allows for certain criteria to select the necessary indicators for
further study. The economic interpretation of various aspects of the results of managerial
analysis obtained during the calculation of indicators is based on an integrated factor model
for assessing the efficiency of the enterprise, and the visualization of the results of the
analysis of indicators is carried out using such a tool as a managerial monitor.
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