

















INTRODUCTION

THE USE OF IT TECHNOLOGIES TO SUPPORT
ORGANIZATIONAL MANAGEMENT IN RISKY ENVIRONMENT

Risk is an attribute of all human activities, in particular business. It occurs always.
Uncertainty is a feature of reality, indicating the impossibility of accurately
determining future events. Its sources are objective factors arising from the variability
and complexity of the situation and the subjective, involving people with mental
processes. Risk management, in accordance with the risk management standard
published by the Federation of European Risk Managers Association should be
a continuous and developing process which includes both the organization's strategy
and the implementation of that strategy. Should address methodically all the risks
surrounding the organization's activities, which took place in the past, present and the
greatest — may occur in the future.

The company operates in an environment that affects its actions and, consequently,
to assess its value. Unpredictable external and internal changes of the organization and
the ongoing relationship between them mean that a potential investor feels greater
uncertainty. In the literature, are considered two basic approaches to risk analysis in
business management:

« draw attention to the effects of the presence of risk;

« draw attention to the cause of the risk .

These two approaches imply how to integrate risk management decisions, as well
as different ways to reduce risk. In the literature, one can distinguish the two
approaches to risk measurement:

» measurement of one type of risk; identification of specific types of risk, its
measurement and the application of appropriate mitigation techniques.

» modeling decision problems, taking into account risks; application of methods
and techniques of modeling of economic phenomena taking into account the risks
(eg. stochastic models, fuzzy models, computer simulation models etc.) and making
the best decision in a particular decision situation.

Sources of uncertainty associated with managerial decisions can be external (relate
to the environment of the company) and internal (relate to the managers’ decisions )

Variability and complexity of the environment mean that the risk is considered to
be a common phenomenon associated with almost every activity. It should not be



6 Introduction

considered only as a threat, because often creates opportunities inspirational human
actions. For this reason, the risk should be considered as one of the determinants of
entrepreneurship. It has helped to conduct numerous studies, the creation of new
theories and attempts to apply them in practice. It can therefore be regarded as
a source of progress and activation, and therefore considered the risk to be useful
phenomenon. It will be so only if you give up control, or subjected to inspection and
control.

The risk is defined in many ways and can be:

« the possibility of incurring losses

» the probability of loss,

« discrepancy between actual and expected results,

« probability of a different result than expected,

« the potential for adverse events,

« conditions in which there is a possibility of loss,

* uncertainty, danger, to realizing purpose, expected outcomes established at the
time of making an investment decision.

The main source of risk in human activities is uncertainty as to the degree of
attainment of the objective in the future, resulting from the fact that decisions are
made today, and the effects of the decision are known only in the future. Uncertainty
is a feature of reality, indicating the impossibility of accurately determining future
events. Its sources are objective factors arising from the variability and complexity of
the situation and the subjective, involving the mental processes decision makers.

An improvement of decision making process is possible to be assured by analytical
process supporting. Applying some analytical techniques, such as: computer
simulation, expert systems, genetic algorithms can improve quality of managerial
information. Managers have to remember that “What’s worked before, especially in
the recent past, becomes an acceptable pattern of behaviour — except that the market
will then do something similar, but different enough to deceive us” Combining
analytical techniques and building computer hybrids give synergic effects — additional
functionality — which makes managerial decision process better. Different
technologies can help in accomplishing managerial decision process, but no one is in
favour of information technologies, which offer differentiable advantages.

The computers are able to collect and select the information can make some
statistics, but decisions have to make managers basing on their experience and taking
into consideration computer support.

The book entitled Information Systems Architecture And Technology — The Use of it
Technologies to Support Organizational Management in Risky Environment focuses on
very hot topics in the field of today’s various computer systems based applications and
is devoted to information systems concepts and applications supporting exchange of
goods and services by using different business models and seizing opportunities offered
by IT systems.
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The selected and reviewed chapters have been divided into two parts:

PART 1. MODELS OF INFORMATION MANAGEMENT

FOR ORGANIZATIONS

PART 2. RISK MANAGEMENT IN DECISION MAKING PROCESS

The book provides an interesting representation of research in the area of
contemporary management information systems - concepts, models, services and
applications, requirements and models.

The first part — MODELS OF INFORMATION MANAGEMENT for
ORGANIZATIONS - presents considerations of information based organizations.
Here is considered process of collecting, representing, protecting and distributing
the business information. Here are showed examples of models and practical use
that information in managing process. Dynamic development of the IT technologies
creates the possibility of using them in the dynamic management process modeling
and decision making processes supporting.

The second part RISK MANAGEMENT IN DECISION MAKING PROCESS
considers special models designed for finance and investment management. It starts
with budgeting model and then discusses some special models for financial and
investment decisions taking focusing on various methods that are risk undertaking in
managerial decision process.

PART 1. MODELS OF INFORMATION MANAGEMENT FOR
ORGANIZATIONS

Dynamic development of the IT technologies creates the possibility of using them in
the dynamic management process modeling and decision making process supporting.

The Chapter 1 describes a method of forecasting the level of PM10 with the use of
artificial neural networks. The World Health Organization estimates that over two
million people die every year as a result of complications caused by PM10.
Organizations around the world seek to limit its emissions. Meteorological data was
taken into account in the construction of the model, and unidirectional networks were
used to implement it due to their ease of learning. The obtained results were then
compared with real values and the complete network configuration (minimizing the
forecast error) was determined. After completion of the learning process, the
developed network was used to forecast the particulate matter levels in Gdansk.

The aim of the Chapter 2 is to outline the area of knowledge management within
this type of organizations and to describe the model of management. Project
organizations are organizations in which each task is carried out individually. They are
characterized by a lack of repeatability due to the necessity of matching specific
solutions to specific customer. A key to achieving success in project organizations lies
in exemplary management of processes within those organizations, while the ongoing
projects are mainly characterized by their uniqueness.
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The Chapter 3 is directly associated with the task that consists in developing
a methodology for identifying and analyzing the problems of transport services
provision, and finding solutions to these problems by using a specific IT platform.
Modern approaches to solving problems associated with provision of transport
services should be based on the use of widely understood knowledge of the subject
domain. The subject of this study is an analysis of the solutions in the scope of
transportation ontology available in literature. The review of literature carried out as
a part of this study shows that with respect to transportation ontology the offer is quite
wide and largely covers the area of interest of the authors.

Current analysis and social research on the Polish judiciary indicate negative opinion
stated by approximately 40% of the Polish citizens. In particular, the high costs and long
delays of criminal cases are criticized. In the Chapter 4 the Authors show that it is
possible to treat the criminal procedure in terms of formal models (e.g. business
processes or stochastic processes) and there is presented IT system supporting tasks of
a criminal department of a district court in the two dimensions: (1) processing of
information, flow documents and work scheduling; (2) modelling, simulation and
optimization of criminal procedure. For the determination of the quantitative
characteristics of the criminal procedure’s actions the Authors propose to apply models
of queuing networks, models of “Activity Network” and “Critical Path” — all of them
supported by a dynamic discrete-event simulation.

In the Chapter 5 a new concept of the robustness of flow machine schedule is
proposed, which is based on the features of individual machines. Its aim is to protect
the organization against serious delays caused by accumulation of delays in various
processes realized in the organization at the same time and due to machine failures.
A fuzzy model determining the robust schedule defined in the paper is formulated,
which can be reduced to a mixed integer linear model. The approach is illustrated by
means of an example.

The Chapter 6 presents an approach and experiences in building business and
technology environment for acquisition, generation and management of the customer
knowledge in interactive marketing and shows a customer insight process from
acquisition up to analytical models which provide proper, treatment-oriented
segmentation with propensity models. It describes also use of mathematical models
and other necessary tools to build analytical solution for continuously increasing
demand for adequate data from interactive marketing.

The Chapter 7 refers to the papers presented by the authors on the previous
conferences. Previously the area of interest was concentrated on the process of creation
of models dedicated to help in decision making processes in the area of managing
airlines and airports. In this chapter are presented different concepts of management
which were and are in use by international airlines. Each concept is going to be
presented with strengths and weaknesses of it to get the analyze of current market
concepts which are used by international airlines. The main changes in management
concepts are presented, basing on the example of one airline, LOT Polish Airlines.
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Changes which take place in finance sector starting from the information which is
required by the stakeholders and ending at dynamic IT development forced most of the
accounting systems evolution. The Chapter 8 shows some aspects of the modeling
system based on the ERP systems (Enterprise Resource Planning). Presented method
focus on selected value steam flows (for example production are, sales) including the
accounting records on general ledger accounts and on costs and achievements account
objects.

The Chapter 9 is an discussion about the problems of the financial condition
assessment standards in the SME sector in Poland. Herein is conducted an analysis
and diagnosis of the state of the existing literature and business practice. The article
suggests that there is a need to adapt to the demand of the practice of literary activity
by identifying shortcomings. The result is a plan, which includes the most important
steps which are necessary to be taken in research methodology to solve current
problems of SME sector.

The Chapter 10 tackles the topic measuring Web services efficiency with
emphasis on client side processing. A brief description of existing approaches to Web
service quality analysis is followed by an explanation why client side processing is
gaining in importance. Analysis of HTML documents processing and the navigation
timing API is described in order lay the foundations of the experiment procedure and
measurements. Chapter is concluded with a presentation of results based on
a comparison of HTML5 and Flash in popular Web browsers followed by an analysis
of the findings.

PART 2 RISK MANAGEMENT IN DECISION MAKING PROCESS

The main objective of all management decisions taken is the company's growth
benefits to the owners which can be realized by maximizing the market value of the
company. It is a difficult process because it affects all business areas and because the
risk which is associated with business activity influences by external and internal
changes.

Capital budgeting problem is concerned with allocation of a company’s capital to a
suitable combination of projects such that the investment can bring the company the
maximal profit. The Chapter 11 discusses the hybrid investment projects portfolio
selection problem in the situation where only some parameters are well described by
random variables and the some parameters can be hardly predicted by historical data
and can be described by fuzzy variable. The model takes into account stochastic and
economic dependency between projects. A hybrid solution method of this model
produces a Pareto optimal set. As an illustration, an example taken from metallurgical
industry is also provided.

In the Chapter 12 there is discussed industry attractiveness in the region as the
factor that affect the success of investment is. Often one of the ways of investing is
opening new branches, that are supposed to become an important pillar of the whole
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enterprise. The Authors used data published by Central Statistical Office of Poland to
determine relation which allows to answer to the question whether chosen by the
company industry is competitive. For the calculations authors used principal
component method based on eigenvectors and eigenvalues. On this method basis the
degree of explanation of attractiveness for Poland, Opole Voivodeship and for the
concentration coefficient was determined

Mergers and acquisitions are, beside the organic growth, one of the main paths to
increase capital value. They are currently presented as a natural part of corporate
practice, and as such appear in strategy textbooks and MBA classes. In the Chapter 13
a proposal of operating procedure in acquisition decision-making was presented. A
special attention was paid to transactions where only part of shares are acquired. A
detailed propositions of value measures adjustments concerning acquisition accounting
were also included. A detailed solutions for goodwill, badwill and restructuring costs
were proposed. An example of the proposed approach was given.

Management of financial structure of the company can be considered as one of the
most difficult issues in the whole process of business management. The Chapter 14
presents the dynamic development of the financial structure in the process of investing
with regard to sensitivity to risk. Uncertainty surrounding economic activity creates
the need for a dynamic view of the structure of finance in a changing environment and
especially in the process of investing. Investment decisions inherent risks. Decisions
regarding the management structure of finance in a company have a significant impact
on the financial position and consequently the value of the company.

The Chapter 15 shows a multistage method of portfolio selection based on: the risk-
return, book value to market value ratio and Choquet integral. Proposed model uses data
from stock price listed on the Warsaw Stock Exchange (at least since 2000) and are part
of selected sector index. Obtained results were compared to the results of APT portfolio
and market portfolio (WIG). An example of the above approach was given.

Manufacturing companies operating within the high-technology sector (HT) are of
interest to science, industry and national authorities because of the characteristics
ascribed to them. From the macroeconomic perspective, the sector is important for
several reasons. So it is important to identify the business entities belonging to that
sector. The Chapter 16 presents an algorithm for differentiation of business entities
operating within the high-tech sector. To identify the entities belonging to the high-
technology industry, it is necessary to perform a sequence of activities which form the
procedural algorithm. Usefulness of the algorithm has been verified using the example
of a group of Warsaw high-tech companies which were subject to investigation under
the European project entitled: “Stoleczne Forum Przedsigbiorczosci” (Warsaw
Entrepreneurship Forum). In the future, the algorithm could be used as the basis for
the implementation of an IT tool for the identification and description of high-tech
businesses.
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Researchers should note that the model is only a representation of reality, is only
a simplified representation of a given segment of reality, which contains a certain
number of its properties relevant to the research. The results of the model, even using
the best computer tools, should be evaluated by humans.

The book contains contributions accepted by reviewers of the submitted works. We
hope that the book will be considered as a forum for presentation of original works on
a good professional level and for discussions integrating different subjects of
enterprise management and changes as well as information systems planning,
designing, development and implementation.

We thank all the Authors who have submitted their works to be published in this
book and the Reviewers that they were so kind to prepare the reviews.

Wroclaw, September 2014
Zofia Wilimowska
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method cannot influence evaluation of the transaction effectiveness, however, a
lows to fully investigate ecanmic sense.
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Danuta SERETNA —-SAL.AMALIJ, Agnieszka SZPARA*

ADJUSTMENT OF THE FINANCIAL COMPANY
STRUCTURE IN THE PROCESS OF INVESTMENT,
INCLUDING THE RISK SENSITIVITY COEFFICIENT

Decisions regarding the management structure of finance in a company have a significant
impact on the financial position and consequently the value of the company. Uncertainty
surrounding economic activity creates the need for a dynamic view of the structure of finance in a
changing environment and especially in the process of investing. Investment decisions inherent
risks. Decision theory is a common interest in many different areas of science, including the
analysis and support of decision making. The paper presents the dynamic development of the
financial structure in the process of investing with regard to sensitivity to risk.

INTRODUCTION

Management of financial structure of the company can be considered as one of
the most difficult issues in the whole process of business management. Conscious
use of available capital, use of debt provides an opportunity to achieve greater
benefits for the owners of the company. Decisions regarding the management of
financial structure of a company have a significant impact on the financial
position and consequently the value of the company. Uncertainty surrounding
economic activity creates the need for a dynamic view of the structure of finance
in a changing environment and especially in the process of investing. Investment
decisions inherent risks. Decision theory is a common interest in many different
areas of science, including the analysis and support of decision making.

* School of Higher Vocational Education in Nysa, Institute of Finance
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Typically, the level of risk in the methods of estimating the profitability of
investments, is taken into account in the increase in the relevant discount rate.

Instead of the raising the discount rate as the increase in subjectively assessed
risk, this paper proposes the use of risk sensitive optimization for forecasting
future cash flows. This model should estimate the future cash flows based on the
description of the input parameters of the model. If you are using probability
distributions sufficiently large number of parameters in the model, there will be
described, then the results will be transferred to the calculation of the discounted
cash flow to obtain, after proper simulation, information not only on the expected
NPV, but also on the likelihood of adoption by the NPV of the respective ranges
of values.

1. DYNAMIC MANAGEMENT OF FINANCIAL COMPANY STRUCTURE

The former decades-achievements literature and the results of empirical
studies did not allow to construct a universal optimal financial structure of
company or even an approximate model for the construction of [1,2,4,5,6,7,9,10].
Thus, despite some obvious observations regarding the accuracy of the
deterministic nature of the formation of the cost of capital, its management
structure under real conditions is very difficult. In many cases, it is still almost
entirely intuitive and is based on the objective other than to minimize the cost of
capital

Since the value of the company calculated in accordance with the DCF model
in addition to the cost of capital as the discount rate takes into account the cash
flow, attempts to assess whether cash flows can have a random character.
Analysis of distributions of net cash flow indicates the possible randomness of
changes in these variables.

The concept of dynamic management structure of corporate finance is the
process of adapting the structure of finance to a level at which the value of the
company will be the highest, at the lowest cost of capital and the level of risk at
an acceptable level consistent with the policy and strategy of the company.
Dynamic management of financial structure will enable to monitor effectively the
financial situation of the company, and to maximize the value of the acceptable
level of risk.

The proper way to take into account the risks associated with the uncertainty
of future cash flows is to study their distribution, depending on the variety of
factors affecting future cash flows. In spite of raising the cost of equity as
subjectively assessed risk increase it is proposed to build a financial model
described by the parameters of a stochastic distribution. If we are using
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probability distributions, we will describe a sufficiently large number of
parameters in the model, the results will move to the calculation of the discounted
cash flow, after proper simulation we will get information, not only about the
expected value of the company, but also about the likelihood of the adoption of
appropriate ranges of values.

The proposed methodology is to determine the impact of factors on the two
categories (FCF and the discount rate - the cost of capital) occurring in
calculating the value of the company using the DCF method. The starting point
for the dynamic management of the structure of finance is to identify the stage 0.
It should identify the most critical factors affecting the financing structure, and
thus equity and debt. The given factors should be divided into determined,
random and stochastic.

STAGE 0
‘ The structure of finance at time t Financial policy >

<
Interest rate E’iI
| +

| Equity |
Long-term

liabilities Analysis and N o | External Equity
< :: >
|Z| evaluation of —

Short-term factors: m
liabilities ~deterministic |4 Internal Equity

-stochastic
-random | ,

Calculate the cost of

| Debt

capital and risk 3
Structure ; -
finance Comparison Estimating theWACC _,| Calculation of the DFL
industry ¢ El
ﬁ'jm E | EVA estimate at time t ||T| DCF estimate at time t |

»
P

Is there a need to
change the source
ing?
of fundmg- Dynamic control
—_—

of the structure
NO of finance

STAGE 1

Adaptation to
the industry

STAGE 2

Fig. 1. Methodology dynamic management corporate structure of finance at the stage 0
Source: Own study.
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The methodology of the case is divided into four possible phases [0, 1, 2, 3].

Stage [0] refers to the current situation of the company and is based on
the estimation of the debt structure, factors affecting it and the calculation of the
WACC. These actions aim at calculating the value of the company using the DCF
method (Fig. 1).

Procedure for the dynamic management of the financial structure at stage
[0] requires analyzing the following blocks:

Block 1: Determination of the current level of use of debt and equity.

Block 2 Determination of parameters associated with each source of
financing for equity and debt.

Block 3 Estimation of the capital cost used in financing companies and
the risks associated.

Block 4 Estimation of the factors affecting the financial structure of the
company.

Block 5 DFL calculation and comparison of WACC for the industry.

Block 6 Estimation of EVA and DCF. After calculating the cost of capital
financing the company's assets, it’s value is calculated using the DCF method. In
DCEF, it is necessary to forecast CF, which may include a random factor

Block 7 Decisions about changing the financial structure of a company. If
for example, previous studies have shown the risk level incompatible with the
financial strategy, too high cost of capital, you should try to match the structure
of the branch average [Stage 2]. Satisfactory result requires a dynamic control of
financial structure[Stage 1]. Companies wishing to enlarge the status of existing
assets should follow the procedure [Stage 3].

Investing in a company depends on capital, which the company has and
the ability to obtain additional capital. The cost of using the funding source is the
discount rate in the NPV. The method of financing investment in addition to the
impact on the cost of capital also affects the cash flow generated that both belons
to owners and creditors (Fig. 2).

The basis of methods for estimating the profitability of investment
projects are developed by them CF, cash flows. Forecasting cash flows, we rely
on econometric or stochastic methods depending on the occurrence of time-
dependent randomness. In NPV method cash flows are discounted and
respectively compared with capital expenditures. WACC is assumed as the
discount rate. The cost of capital is dependent on the method of financing.
Simulation NPV deal with forecasting CF and possible combinations of WACC.
Simulation results are the basis for elimination from further consideration of
projects with NPV <0, unprofitable projects.
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STAGE 3 . ..
,—‘ The concept of investment decision

Cash 5 ..
belonging to | Forecasting FCF | Determining the method of

. financing
creditors

o Cost of capital
L (discount rate)
belonging to

owners /

Simulation NPV

Econometric methods

Stochastic processes

P(NPV>0)
Decision theory NO YES

The decision
to adopt
investment

Fig. 2 Methodology dynamically adapt the structure of corporate finance in the investment process
Source: Own study.

2. OPTIMIZATION WITH REGARD TO RISK SENSITIVITY

Let us consider the problem of choosing an alternative a from a set A,
whose result will be a random payoff X, with a-dependent probability
distribution Decision-maker, which is insensitive to risk will choose a for which
the expected value EX, is a maximum. To choose a good investment portfolio
Markowitz (see example [3,8]), suggested that the optimization criterion be based
on maximizing the sum

T
Mg = EXq +5Var(Xy), 1)

where r<0is a decision-maker’s risk sensitivity coefficient. Taking this formula
into account it is assumed that the decision maker cares about the highest possible
expected value as high as possible and the smallest possible variance of the
random payment. Somewhat broader and more subtle approach to this problem
has stems from utility theory and stochastic optimization (see [3,8,11]) and is to
maximize
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1
W, = ;ln(EerXa), 2)

Using the Taylor expansion for exponential function e* and for
logarithmic function In(1 + y) we can prove, that W, is the limit of a series
containing EX, and further the central moments of the random variable X,
multiplied by the number dependent on the powers of r converge rapidly to zero.
When r <0 is close to zero, we have

r
M, ~ EX, + EVar(Xa). 3

In the case where the random variable X, has a normal distribution in the
above formula have equality. For other distributions equality does not exist, but
you can see that the proximity factor r<0 to the number zero (talking about a
relatively moderate sensitivity risk) means that the selection criterion based on
the form of the W, is close to the idea of Markowitz.

Let us note that when r<0 ,maximization of W, is equivalent to
minimizing In(Ee™), and because the logarithm is a decreasing function, it is
equivalent to minimizing the amount of Ee"*a,

For illustration, we give a simple example.

EXAMPLE 1

Let A = {1,2}. Let us assume that X; has a value of -1, 1 with equal
probabilities. Let X, = 2X;. Intuition tells us that careful decision-maker will
prefer X,due to the smaller variance. Both random variables have zero expected
values and are indistinguishable by a person insensitive to risk. Let us note that

-r T =27 2r
EeTX1 — g > EeTXz — i (4)
2 2 ’

when r < 0. For example, for r =-0,1 we have Ee"™1 =~ 1,005 < Ee"*2 =~ 1,02
that is, the above-mentioned criterion is consistent with our intuition. Of course, it
can be decisive in situations where intuition is impossible due to more complex
random variables and their probability distributions.

In a similar way we can compare the random variables X and Y. We say that X is
better than Y, where
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1 1
;ln(EerX) > ;ln(EerY), )

where r <0 is a fixed factor of risk sensitivity. Obviously, the above inequality is
equivalent to the inequality: Ee™ < Ee'”.

Let us assume that X is a random result of certain investments. We can
assume, for example, that X = NPV. The decision-maker insensitive to the risk
will say that investment is acceptable if EX > 0. On the other hand, a person
sensitive to risk (characterized by a factor of risk sensitivity r <0) will tell you
that the investment is acceptable if

%ln(EerX) > %ln(EeO) =0 (6)
or equivalently
Ee™*<e’=1 (7)
In the next part we will apply the criterion (7).

3. APPLICATION FOR ASSESSMENT OF INVESTMENT
WITH RANDOM CASH FLOWS

Let us consider the investment, in which the initial contribution is I, and the
income will be received at the end of each periodt = 1,...,n. It is assumed that
these income are random variables C;, C5, ..., C,,. The random variable Z = NPV
has a known formula:

n
Z = Zﬁ -1 (8)
t=1
where d > 0 is the discount rate per period. Let us designate: b, = ot
t = 1,...,n. Then we can simply write that
Z = NPV = b,Cy + byCy + - + b,Cp -1 9)

Using the criterion (7), we say that the investment is acceptable if the
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Ee? <e0 =1 (10)

Let us suppose that the random variables C;,C,,...,C, are independent.
From the theory of probability, we know that the random variables
e"™h1C1 eth2Cz - e"Pnn gre also independent and therefore

n

Ee™ = E(er(b1C1+bZCZ+-~~+ann)e—rl) =e 7l nEeTtht (]_]_)
t=1

Thus, the investment is acceptable if the

n
HEe”’fo <e'l (12)
t=1

Suppose further that the random variables C; have the same probability
distribution. Then we can write (12) in a more transparent formula.

2.1 Let us assume that each random variable has a normal distribution N(u; o).
Then pu=EC, and ¢% =Var(Cy),t = 1,..,n From formula (17) in the
Appendix (see below), we know that if Y has the distribution N (u;; o) is

r2of

Ee"Y=e"Ht 4 (13)

The variable Y = b,C, has a distribution N(bu;; ba,). Using the formulas (12)
and (13) we obtain

n

212 .2
HerbtlH—r bzt % < erI, (14)
t=1
and hence
= r’b%g?
Zrbty+ <l (15)
t=1

Dividing both sides of this inequality by r <0 we obtain
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their decisions on sources of financing. The volatility of the business environment
makes it necessary to respond to changes in the environment - companies can
adapt to changes in the environment by changing the scale of operations,
postponement or abandonment of certain investments, they prove to be
unprofitable, etc. Investment decisions making is bound to risk. The risk has an
impact on the decision to accept or reject the investment. Decision theory
includes the analysis and support of decision-making and can be helpful in
determining the sensitivity to risk.
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