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Abstract. The management of any economic entity constantly has a predictive
character; it cannot limit itself to the solution of current problems but conducts
prospections on the future, directing the organization's activity over time and ensuring
its preparation for confronting future market phenomena. Achieving these goals
requires, among other things, permanent and complex knowledge of the risks to which
one is exposed, of the current and future level of the production cost. Risk research
has led to a shift from an approach based on the negative dimension of risk to a
complex one, where risk is seen as both a threat and an opportunity. Relatively
recently, the approach to risk began to include the positive aspect represented by the
possibility of generating opportunities through appropriate management and specific
strategy. The paper presents two ways of modelling financial risk using theories from
specialized literature and which are applied in an extensive manner in other works,
especially in those with practical applicability. We considered two probabilistic models,
namely the application of probability distributions and sensitivity analysis, which can be
used for companies when it comes to risk analysis of investment projects, these being
considered random variables.
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1. Introduction

Risk is a comprehensive concept with applicability in many fields, but in the
economic field the scope is very high and helps in modelling many economic
phenomena.

The current economic context, marked by rising interest rates, tensions in the
energy market and generalized price increases, highlights the need for a profound
analysis regarding financial risks, which may now materialize with higher probability
and intensity. Starting from these considerations and taking into account the review of
specialized literature, we have noticed the permanent interest, both at the
microeconomic and macroeconomic level, for financial risks, for their measurement
and management. Financial risks refer to a wider range of risks (e.g. currency risk,
interest rate risk, price risk, etc.) and are felt both by natural people with direct or
indirect exposure to financial markets, and by any legal person. Thus, financial risks
are everywhere and any person is affected, even if they are not directly exposed to the
financial markets, and the most common and widespread risk in Romania is the
currency risk. This type of risk affects any participant in the Romanian economy
considering that a number of prices in our country are expressed in euros (or another
currency) or the evolution of prices is linked to the single European currency (e.g.
excise duties for various energy and gas products are directly linked to the single
European currency). Also, the interest rate risk is a very common one, which affects, in
particular, people who have contracted loans for which the interest rate is variable.
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Therefore, the importance of awareness, measurement and management of financial
risks is high, and this only adds to the importance of this research.

2. Scientific literature

The specialized literature is extremely rich in terms of works that address
financial risks. We have identified several definitions of risk, especially from a financial
perspective. According to Gheorghita (2013) "risk can be associated with a scale that
can tilt either to the side of success or to the side of failure. The notion of "break-even
point”, which is currently widely known in entrepreneurial activity, coincides with such
an interpretation. With this combination of words is characterized in the economy the
moment of transition from loss to profit and vice versa, or the moment of equal
opportunities. In situations where traditional methods of securing profit are exhausted,
the conscious entrepreneur takes risks." Gheorghe (2013, p. 18). Thus, this author
brings into discussion the problem of risk at the level of a company, being rather or
association with the risk of bankruptcy. At the same time, Gheorghitd (2013)
recognizes that, "from an economic point of view, risk can be defined as a state for
which there is the possibility of an adverse variation in relation to one pursued by an
organization." Gheorghe (2013, p. 18)

Also, Mocanu (2016) has an important contribution regarding the definition of
risks, highlighting the elements that can be omitted when one sees the approach of a
concrete definition of risk, regardless of the field in which it is given. He admits that
there is a difference in the definition of risk, and this is given depending on of the
person who is subject to this risk. Thus, there is a difference between the definition of
risk that is given by an analyst and the definition of risk that is given by a person with a
decision-making function in a company. Analysts view risk from an epistemic
perspective, while decision makers view risk from a deontic point of view.

In the international literature | have identified an extremely useful paper. Thus,
the article published by Lemos (2020) helps a lot in the effort to understand the
phenomenon of risk or risk management, the work being applicable to several fields.
According to it, the concept called generic risk is a more complex one, it is not just
about uncertainty or volatility measurable by various statistical tools. Risk is a three-
part concept: i) risk is the potential for events to have an unexpected and noteworthy
impact on outcomes, i.e. a consequence of exposure while pursuing goals in an
uncertain environment, ii) risk is ontological uncertainty, the unknown unknown, iii) risk
is the perception of expected utility, because the way risk is perceived individually and
socially amplified influences its experience and subsequent effects. So the challenge is
to deal with risk by understanding the impossibility of predicting the future. We should
learn from the past, but at the same time accept that not all past lessons address all
the problems that come our way.

An extremely important work is the one published by Armeanu et al. (2012) or by
Braila and Mocanu (2007), through which they analysed and discussed a series of
techniques regarding the identification and assessment of bankruptcy risk at the level
of corporations. They tried to combine the classical methods of analysis with the
newest and most complex methodologies, those based more on probabilistic models.
To these works we add the research published by Grigorescu (2019) or Brindescu-
Olariu (2017), who tried to develop even more methodologies that could be the basis of
the prediction, but also of the analysis of the risk of bankruptcy for different companies.
Recently, works have appeared that brought the idea of bankruptcy risk research in the
context of the latest crises that appeared at the level of the European economies, but
also at the level of the global economy. Thus, we can talk about an analysis carried out
for the case of the Republic of Moldova in the context of the Covid-19 pandemic, the
one carried out by Lupascu and Baciu (2021). On the other hand, we can talk about
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works that considered various performance optimization and risk management
methods, the final goal being to improve the company's performance, but in the context
of a manageable and assumed risk. In this sense, we recall the work of Stanciu (2020).

Moreover, the risk was analysed from a more advanced and deeper perspective
by Dinca et al. (2017). They used a model based on logit and probit regressions to
make predictions regarding the insolvency risk of some Romanian companies. The
models were successfully applied and gave a certain dimension to the insolvency risk
that occurs at the level of companies in Romania. However, there could be some
shortcomings of the study and the approach the authors took. From our point of view,
the methodology used is very appropriate and has brought good results countless
times in other researches, but we believe that it could have been better focused on a
certain sector or several sectors of interest for our country, as Baciu, Petre and Simion
(2020) did. In this way, the results could have been compared with each other for
sectors of interest for our country and could have led to conclusions to be integrated at
the level of a country policy regarding the support of a certain activity sector. Moreover,
they could have been integrated even at the level of the strategy that a commercial
bank or central bank could have applied regarding credit risk management at the level
of the existing loan portfolio or regarding the future lending policy.

An analysis in the sense of the one we proposed as an improvement for the
research of the authors Dinca et al. (2017) is that of Popa (2019), who focused on the
sector of energy companies, within the limits of those listed on the Bucharest Stock
Exchange . We believe that the research of Popa (2019) could have been improved by
a comparison of the results obtained for the energy sector in Romania with other
energy sectors in other countries. Thus, by comparing the results we could form a
better picture in terms of performance and stability, considering the specifics of the
industry. It is difficult to compare the results for companies in the energy sector in
Romania with other companies in Romania in other sectors of activity, given that there
is an important difference in terms of the specifics of each industry, and this can be
transposed to a different level of risk assumed or performance.

A research that partially developed the work in the direction of the observation |
made for Popa's article (2019) is that of the authors Barbutd-Misu and Madaleno
(2020).

In order to capture another financial risk at the level of Romanian companies,
Radoi and Olteanu (2018) conducted a study where they tried to highlight the way in
which the country risk is reflected in the first CDS (credit default swap), so that this risk
is finally included in the companies' cost of financing. As is known, country risk is
reflected in a higher risk premium, both at the level of the cost of financing of the
country and at the level of the cost of financing of the companies operating in that
state. Thus, the two authors tried to analyse all these aspects.

There are also a number of other risks that later turn into a higher cost for
companies. Among these, an important risk is that of legislative instability, lack of
predictability, but also of deficient insolvency legislation. These issues were addressed
by Gavrila and Florin (2020), underlining the importance of insolvency legislation on
the cost of financing and on how insolvency is done in Romania. At the same time,
problems also arise from the legislative framework in terms of the form of financial
reporting and the obligations that companies have, and this was taken into account by
Ciuhureanu (2019), who highlighted the use of accounting information in the
evaluations of risk. of companies. Moreover, Rascolen and Rakos (2019) emphasized
the manner in which the balance sheet can be used for risk analysis, this one of the
accounting documents that must be submitted at least annually, depending on the
important dimension being concerned.

Last but not least, | think that a series of works should be discussed and
presented that addressed financial risks at the company level through the lens of new
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analysis models based on artificial intelligence (machine learning) algorithms. Among
these works, we mention an important article, that of the authors Voda, Dobrota, Tirca,
Dumitrascu and Dobrota (2021). They tried to develop, based on artificial intelligence
algorithms, a prediction model for insolvency risk or supply risk with machine learning
algorithms, and in an economic context.

The same direction of complex prediction models based on classifiers is
represented by the articles of the authors Arinichev and Bogdashev (2017) by applying
these algorithms at the level of small companies. The two authors tried to identify what
the risk factors would be, the factors that could amplify the risk of going bankrupt,
especially for small companies, which generally have the lowest level of risk
management, not having systems of complex administration developed, for various
reasons, the most important one is that of limited resources. Another article that
developed exactly the same type of analysis was that of Clement (2020), as it uses
several methods based on machine learning algorithms to make predictions regarding
the bankruptcy of some companies. This problem is one of classic classification, and
machine learning algorithms are very suitable to find a solution of this kind, which is the
reason why more and more research has been developed in this direction for corporate
finance.

3. Financial risk in investments

Risk research has led to a shift from an approach based on the negative
dimension of risk to a complex one, where risk is seen as both a threat and an
opportunity. Relatively recently, the approach to risk began to include the positive
aspect represented by the possibility of generating opportunities through appropriate
management and specific strategy.

In business, any activity is subject to risk from the first moment an entity enters
the market. That is why economic agents must know the dangers to which their
business is subject. Based on a study done by the international credit agency "Dun &
Bradstreet”, a list of ten major threats to the survival of an entity was made,
respectively: (1) the wrong location of the business - it is related to the marketing policy
and involves not choosing a market favourable for sales products, an inappropriate
promotion policy; (2) too high share of fixed capital, which means important
immobilization of monetary funds in fixed assets and low efficiency in the use of fixed
assets; (3) lack of capital, as a result of too high investments in fixed assets, hence the
insufficiency of working capital for the continuity of the production process; (4)
difficulties in repaying loans, because the entity does not have resources for repaying
loans; (5) faulty inventory management - sales growth does not imply an increase in
inventory to the same extent; (6) uncontrolled expansion of the business by launching
products in a market that has not been previously tested; (7) inadequate capitalization,
which makes the invested portion smaller; (8) lack of expertise and qualification of
employees; (9) labour problems — when business is not going well, the staff will look for
another job; (10) bureaucracy.

As long as the managers take into account the range of these threats, they can
avoid certain difficulties. However, if the system of ten threats is not taken into account,
the future results will be uncertain, and the transformation of risk into reality is only a
matter of time.

To counter these threats, specialists analyse the factors that determine the
success of an organization's activity. Here they are: the tendency to action - every
employee is able to act without waiting for orders from anyone (successful
organizational charts are those with a short and flat form); knowing the client in order to
understand his needs; autonomy in decision-making; values-based leadership;
achievement of the proposed goal - a new product is launched only on a known



Year XXIV, No. 26/2024 23

market, and on a new market only an already known product is sold. A new product is
never launched in a new market because the risk is very high; well trained and
dedicated staff; strict control of the activity. Managers who continuously analyse the
activity they are responsible for and take into account the mentioned factors can
ensure the success of the business.

A business can survive in market conditions only if it is solvent, meaning that it
has the ability to pay all its due obligations at a certain point in time. The assessment
of the difficulties that may arise for a company is based on the following criteria:

* "insolvency, this occurs when the assets are not sufficient to pay the debts;

* over-indebtedness, in this case we are talking about a degree of
indebtedness so high that it leads to compromising the company's ability to deal with
debts that are due;

« decrease in profitability and volume of activity;

« difficult financial situation;

» low level of production capacity utilization.” (Hada, 1999, pg. 197)

4. Financial risk modelling

In this paper we will present two ways of modelling financial risk using theories
from the specialized literature that are applied in an extensive manner in other works,
especially in those with practical applicability. Thus, we consider two probabilistic
models that can be applied at the company level when it comes to risk analysis of
investment projects, these being considered random variables. Two of the most used
probabilistic models and methods that we have identified in the literature are the
following:

« application of probability distributions;
*  sensitivity analysis.

To prove the theory, as well as the model based on which the example is made,
we used relevant works, such as the one published by Gagea (2011) or by Visoiu and
Rusu (2009), which address the issue of quantitative measurement of financial risk at
the level of a company, especially when we talk about investment projects and their
viability assessment in different forms. On the other hand, another interesting work that
addresses an important issue is that of the authors Nichita and Vulpoi (2014), through
which they correlated the risk relationship of a company with the transparency it
displays in relation to the financial statements.

Table no. 1. Cash flow and probabilities of an investment project

Year 1 Year 2 Year 3

PrObab“iw Cash-flow net Cash-flow net Cash-flow net

0,10 10.000 -5.000 -10.000

0,25 15.000 0 -5.000

0,30 20.000 5.000 0

0,25 25.000 10.000 5.000

0,10 30.000 15.000 10.000
Average value 20,000 5.000 0

Source: authors' own processing
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Next, we detailed and exemplified the two methods of analysis for a situation
that can be a real one, applicable to any company that wants to make an investment
and that is interested in evaluating its viability, in the short term, but also in the medium
and long term. To present the first method, we considered an investment project
involving an initial expenditure of 20,000 euros. The estimated lifetime for this project is
three years, the table of net cash-flows and related probabilities being presented in
table no. 1.

With the help of the average values of the net cash flow we can estimate the
average value of the VNA (net present value of the project) for a benefit rate of 10%.
We get:

20.000 5.000 0

+ —+
L1I0  1,10° 1,10

We determine the standard deviation of the NPV (net present value of the
project). For this we will first determine a calculation relationship for the dispersion or
variance of the VNA:

M[VNA)= =2.314€

n I’/'

VIVNA]=Y

e
= (1+ k)b

where V[VNA] is the variance of the net present value of the project, Vt is the variance
for the net cash-flow in year t, and k is the benefit rate. We note that the cash-flow
variance will be the same in the three years of the project, because we consider that
the probability distribution of the VNA variable has the same average value and the
same dispersion (the figures for the practical example can be found in table no. 2.)

Based on table no. 2. calculations can be made for the net present value, using
the net cash flow. At the same time, the deviation from the mean value, the square of
the deviation and the weighted value were calculated, these being elements that are
used later for the calculation of the mean squared deviation.

Given these calculations, we arrive at the following result:

1 . 1 N 1
1,10*  1,10* 1,10

V[VNA]=32.500.000 L J =67.402.844

Table no. 2. The cash-flow variance of the investment project in year 1

Probability (fas:;?nw :..?::T::_:nm the :::i:j;anre of the I:ru\:eigh'ted
0,10 10.000 =10.000 100.000 10.000.000
0,25 15.000 -5.000 25.000 6.250.000
0,30 20.000 0 0 0
0,25 25.000 5.000 25.000 6.250.000
0,10 30.000 10.000 100.000 10.000.000

Average value 20.000 The variation 32.500000

Source: authors' own processing

From the previous calculations, we obtained for the VNA variable parameters for
the average yVNA = €2,314 and o VNA = €8,210. Considering the normal distribution
model for this random variable we will be able to make a statistical prediction regarding
our capital investment project. Thus, considering 95% of the distribution values, we
arrive at the following values for the interval in which two mean square deviations are
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taken into account: [-14.106;18.734]. This tells us that, for a 95% probability, the net
present value of the investment project will fall within the range shown above.

The probability that the project is considered to have a negative net present
value (the marked area that is presented in figure 1) is given by:

Prob{V'NA <0} = N(0,;2.314,8.210)=0,389

Whereas, the probability of having a net present value higher than the
considered threshold of 10,000 euros is given by:

Prob{FN4 >10.000}—1-N(10.000,2.314;8.210)—0,175
0.00006
0.00005 -
0.00004

0.00003 -
P(X <= 0)

0.00002 \

0.00001
X

0 T T T T T T T T T T

-25000 -20000 -15000 -10000 -5000 0 5000 10000 15000 20000 25000

Figure 1. Probability of recording NVA less than zero
Source: authors' own processing

The second probabilistic method that can be applied to capital investment
problems is the sensitivity analysis. In figure no. 2, which reproduces the sensitivity
model of the VNA to the variables of the model, the variables of the model that can
influence the VNA are highlighted, meaning that the sensitivity of the changes of the
variables included in the composition is shown. These variables are the following,
according to the theory: estimated selling price; estimated sales volume; estimated
operating costs; estimated initial costs; estimated cost of capital.

Based on these variables, a sensitivity analysis can be applied that can lead to
obtaining results regarding the viability of the project or how it can behave in certain
situations. Therefore, we can do a financial risk analysis at the company level,
especially in the context of evaluating the implementation of an investment project and
to the extent that it can have a significant impact on the financial stability of the
company. This analysis takes into account the previously mentioned variables and is
schematized in figure 2.
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Figure 2. The VNA sensitivity model to the model variables
Source: own processing after Grigorescu and Ghic (2012)

5. Conclusions

The work highlighted the valences of the generic term risk, the ways in which it
is used in different fields of activity, in order to later arrive at its applicability in the
economic environment and the way in which it is used extensively in this field. We
have highlighted the most important specialized works, and which are the most
important results obtained by the authors, as far as we considered them relevant for
the research undertaken. At the same time, we presented a series of concepts that are
used at the company level to be able to measure and analyse financial risks,
highlighting the fact that financial risks are also present for portfolio investments (for
example: price risk, currency risk, interest rate risk etc.) in different market contexts.
The approach is extremely relevant because it lays the foundations for understanding
the phenomenon of financial risk.

A number of new approaches regarding financial risks were also discussed,
according to the specialized literature. It is about presenting some relevant work on
bankruptcy risk analysis using machine learning (artificial intelligence) algorithms,
which are based on classifications and pattern recognition, and this can help in
separating the results obtained in firms with a high probability of bankruptcy, but also in
companies with a low probability of bankruptcy.

We have presented two ways of modelling financial risk, namely the application
of probability distributions and sensitivity analysis, which can be used at the company
level when it comes to risk analysis of investment projects.
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