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ABSTRACT

Students' ability to evaluate the financial sector development is essential for modern
entrepreneurship education. This article introduces a new learning model for estimating the
state of the stock market. The estimation model is a directed acyclic graph containing single
indicators and aggregates. Comprehensive assessment based on this model will allow future
entrepreneurs to make a managerial decision on the reasonability of investing in securities
issued by any company on the stock market.
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INTRODUCTION

Entrepreneurship education development is a complex and time-taking process, so the
government has to participate in business activities on a regular basis (Chernopyatov et al.,
2018). Entrepreneurship education can give young people the opportunity to acquire skills and
create their own jobs (Premand et al., 2016).

Education has become competitive in order to survive the competition, so institutions
must improve the quality of their services (Nabi et al., 2017). Changes in the culture, attitudes,
and skill levels push higher education establishments to the path of reworking educational
models and boosting their services. Innovation and best practices help improve the quality and
value (Aithal & Kumar, 2015). Academicians and researchers are interested in the constant
development of models and techniques that could describe current problems and intentions that
are subsequently applied to entrepreneurial behavior (Rai et al., 2017). Entrepreneurship learning
in this context is a complex and rather random process involving dynamic interaction between
three main problems: possibility and nature of team’s participation in entrepreneurship learning;
collaboration forms; and effect of the lead power, which defines what is valued as training and
what is not, on team training (Rae & Wang, 2015)

The world economic system currently displays an enhancement of instability that arose in
the climate of uncertainty entering the dynamics of institutional development at the global level
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(Fomin et al., 2018). Many entrepreneurs, manufacturing and trading companies that run on a
country level see themselves entering the world market, and the stock market opens new doors
for them, as their integration into international environment progresses (Ding et al., 2015;
Addams et al., 2014). The stock market is basically a sphere where demand and supply exist in
the relationship of interaction.

Currently, young entrepreneurs that take a leap into the business world must know new
methods for world market assessment. The must understand possible relations between the stock
market and macroeconomic factors.

A hypothesis about the link between a stock market and some macroeconomic factors
was proved a while back in the USA case (Jarefio & Negrut, 2016). These factors were the GDP,
consumer price index, industrial production index, unemployment rate and long-term interest
rates. The targeted stock market indices were the Dow Jones and S&P 500. Authors concluded
that a stock market could be viewed as the leading indicator of real economy. Some developed a
characterization of the US Stock Market structure by studying how correlations between the
various stocks and sectors of the market fluctuate (Abrams et al., 2016; Caporale et al., 2016).
The focus was laid on S&P 500 and its over-time alteration. This-year report ranks the top 100
world companies by market capitalization (Ranking of the top 100 global companies by market
capitalization, 2018). This and some other publications bring us to certain thoughts about what
modern trends in stock market development are there in the world (Ranjan et al., 2018;
Azarenkova et al., 2015).

The stock market is an important element in the system of investment attraction for
companies and governments. It facilitates the access to finances, and this encourages the creation
of more jobs and sources, which can benefit consumers and help to improve the economic status
of the country. This is why entrepreneurship students should have the skill of assessing stock
market and associated development trends, because that is an important new problem.

Thus, the purpose of this research is to make the process of decision-making more effective by
developing a case-based learning methodology for a comprehensive assessment of the stock
market by entrepreneurship students.

MATERIALS AND METHOD
Research Design and Participants

The learning model was developed by the authors in the context of American and
European experience. It provides for the transfer of conceptual and theoretical knowledge into
practical application and the development of entrepreneurial skills.

The comparative analysis was performed using data provided by the World Bank (2018).
Students had to learn that macroeconomic factors create a background, certain climate in the
market and dictate the stock market’s direction, but those are investors, who determine the
dynamics and rates of changes. Fundamental economic indicators affect the estimates made by
market participants, and those, in turn, affect the fundamental economic indicators back.

Two hundred and sixty, 3 and 4 years students of Togliatti State University, Plekhanov
Russian University of Economics and Moscow State Institute of International Relations studying
«business and finance» participated in the research.

The Specifics of Training Course
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The investor willing to estimate the state of the stock market and decide on the
reasonability if investment input can apply both technical analysis, dealing with back dynamics
and certain indicators, and fundamental analysis that involves internal/external factors driving
the issuer's company development and the return on investments. Because of so many factors
affecting the company (macroeconomic, industry-specific, microeconomic), the investor relying
on fundamental analysis is forced to choose the most important parameters to allocate the most
advanced investment tools. Factors of fundamental analysis are not only quantitative
characteristics from reporting, but also indicators of macroeconomic statistics, quantitative and
qualitative parameters characterizing the issuer.

Aside from macroeconomic factors, the system intended for estimating stock market
development involves stock indices. European countries have stock exchanges of their own, and
this means different stock indices. The Stock Exchange Index is an indicator of the dynamic state
of prices for certain securities, which can characterize the general direction and dynamics of
stock quotes in a particular industry. Traditionally, Germany is the industrial engine of Europe,
and the Great Britain is the economic engine, so naturally, such indices as DAX and FTSE100
are popular in use. The list of the most significant indicators that characterize the state of the
stock market is presented in Table 1.

Table 1
A SUMMARY OF SINGLE INDICATORS
Number Index Name Origin
1 DJI30 The Wall Street Journal (USA)
2 NYSEComp New York Stock Exchange
3 S&P500 Standard & Poor’s
4 Nasdagq100 NASDAQ Stock Exchange (USA)
5 Nasdag Comp (NASD) NASDAQ Stock Exchange (USA)
6 FTSE 100 FTSE Group (UK)
7 DAX Deutsche Borse AG (Germany)
8 CAC40 Euronext (France)
9 ATX Vienna Stock Exchange (Austria)
10 IGBM Madrid Stock Exchange (Spain)
11 SMI SIX Swiss Exchange

In real settings, the range of features attributed to complex economic entities is quite
wide. In practice, multifold features cannot be convolved, or are convolved non-strictly so that
traditional methods do not allow solving the problems of estimation and classification. A bit of
uncertainty in the results of data collection from various sources also adds to the problem. In
addition, simplified strategies, dealing only with a part of the information available, are often
applied to high dimensional problems, but this negatively affects the results and makes further
analysis more difficult to accomplish. This calls for new approaches to the comprehensive
assessment of complex facilities (stock markets included).

Considering the essential differences in the structure and methods of the formation of
stock exchange indices, as well as the range of different estimation mechanisms that exist for the
purpose, comprehensive assessment gains much in importance. Let us apply the approach
introduced in (Novikov & Sukhanov, 2006; Prats, 2016) to compose a system for comprehensive
assessment of the stock market development. For starters, let us group the indicators with similar
properties.
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FIGURE 1
GRAPH: THE RESULT OF GROUPING

The result of grouping can be represented as a directed acyclic graph (Figure 1):

Gy =(K,Ay)
Where, K —set of elements; A, = (aij ) —set of directed edges linking the elements.
Elements k; € K are indicators in a group. Each diarc (aij =1) means that an element

J
aj = 0. In other words, arc direction determines the aggregation of estimates.

Kj is more general, relative to the elementk; . It is evident that K;,K; € K, so if &;; =1, then

Let us brake the entire set of elements K into two subsets: K = K% U K, KONK =

Where KO is a subset of indicators fitting with the low level of decomposition. Indicators from
the subset KO (primary info) are subject to immediate estimation, and the results are further
aggregated. Formally, K0 is a subset of elements with no edge leading to them (input subset); in
other words Vk; € K,K; e K®, and the condition a;j=0 is fulfilled. K is a subset of
indicators with edges leading to them, so the subset provides aggregated estimates.

Let us tie each node k| e Kto the a switching variable y,, which value is provided by
the aggregate function F,(+). Formally, this aggregate function can be defined as:

yl = F| ((Xi)i€P| ,(yJ)JEQI ),VI . k| S K
Where, P ={i5ki ek’ ay =1} and Q={j:k;eK,a; =1} define the value of

elements from the graph G, which are aggregated in the node K;;X;—primary estimates
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(inputs), namely estimates made for the elements that belong to the set KO K € KO; yj -

aggregated estimates made for the elements that belong to the set K, Kk j € K.

The composite estimate is made by calculating the composite estimate F,(-) if single
estimates, like {x;:i € I},andI = {i:k; € K°} are known. With the given value of F,(*),

condition 1< J is fulfilled, assuming that the numbering in Vk;, k; € K is correct and a;; = 1.

Thus, composite estimation practice is reduced to a sequential calculation of all intermediate
estimates for the elements k; € K.

Thus, comprehensive assessment will go in to stages: identifying the estimation structure,
and giving aggregate functions F, (") for k; e K.

Aggregate function is often represented by a weight function. Weighted average is
intended mainly for combining estimates in a composite indicator, but if the goal is to aggregate
a wide range of polytypical estimates, then the weighted geometric mean is applied. In addition,
aggregate function can be introduced as a statistical indicator, such as a mode, a median, or the
single sample average (in lower-level aggregation).

If the composite estimate (high-level aggregation) and low-level aggregates are put on a
categorical scale, then the application of weight functions is not needed. A Wald criterion can be
addressed instead. In this case, targeted solution must provide maximization of the composite
criterion by increasing the lowest single value.

The Maximax criterion refers to a solution that guarantees such level of criteria that
would maximize the maximum. A weighted arithmetic mean refers to the compromise solution,
in which the sum absolute reduction in one or more criteria does not overstep the sum quality
absolute because of the remaining criteria that are improving.

The inverse problem of composite estimation refers to the estimation of single indicators
of the X'(F,) = X set, which form a path to a desired composite estimatey,, = F; in other

words X'(Fy) ={x; : F, (X, y) = FO} .

RESULTS AND DISCUSSION

Student ought to consider the dynamics of major performance indicators attributed to
stock markets.

Figure 2 shows the Turnover Ratio of Domestic Shares in the USA. Turnover ratio is the
value of domestic shares traded divided by their market capitalization. The value is annualized
by multiplying the monthly average by 12.
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FIGURE 2
STOCKS TRADED, TURNOVER RATIO OF DOMESTIC SHARES, USA

The graph shows that the share price has not undergone drastic changes since 1984, but
the period from 2000 is notable for sharp jumps in 2005, 2008, 2012 and 2014. The high was
reached in 2008, followed by a significant drop.

The same methodology is true for the Europe (Figure 3), but since 2014, the share price
has been rather stable, considering a slow character of regression.
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FIGURE 3
STOCKS TRADED, TURNOVER RATIO OF DOMESTIC SHARES, EUROPE
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The turnover ratio of the US domestic shares has been in a constant motion of change
since 2000 (Figure 4). The share price has been declining until 2004, but then raised rapidly,
reaching a high in 2008. In the climate of crisis that stroke in 2008, the share price just collapsed.
Despite a slight recovery up to 2011 and 2014, the price dropped again afterwards.
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FIGURE 4
STOCK MARKET TURNOVER RATIO, USA

Analysis of the stocks traded (turnover ratio) dynamics in the USA and Europe in
comparison with the tendency worldwide revealed a match (Figure 5). In the US stock market,
however, average share prices were higher than across the world. In the European countries,
average share prices were below the world average by contrast.
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FIGURE 5
STOCK MARKET TURNOVER RATIO, USA VS EU VS GLOBAL AVERAGE

Market capitalization refers to the value of shares, calculated as the product of the current
market (exchange) price. European stock market capitalization declined significantly from 2000
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to 2002 (Figure 6). From 2003 to 2007, it has been increasing, but then turned back to a decline,
down to 40% of GDP in 2008. By 2013, market capitalization ratio reached a high of 60% of
GDP, but another drop took place in 2014.
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FIGURE 6
EU: MARKET CAPITALIZATION

Unlike European companies, companies listed on the US stock exchanges have market
capitalization of between 80% and 165% of GDP (Figure 7). After a fall in 2008, market
capitalization is now evidently growing.
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FIGURE 7
US: MARKET CAPITALIZATION

On a global scale, market capitalization prices of the US and European companies behave
as the turnover ratio of domestic shares (Figure 8). Since 2011, there has been a growth in the
market capitalization price of the US companies, European companies and the companies
worldwide.
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FIGURE 8
MARKET CAPITALIZATION, USA VS EU VS GLOBAL AVERAGE

The US stock market is the largest economic platform. Its annual turnover reaches 40%
of all trade operations carried out in the world. The system of American stock market regulation
is considered one of the most well-established and strict in the world. The major stock exchanges
are NYSE, NASDAQ and AMEX stock exchanges, which stock indices are much-used (Figure
9).
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FIGURE 9
THE US STOCK MARKET INDICES
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Table 2 presents a list of indices typically used in the USA to analyze the state of the US
stock market. An estimation model built for estimating the state of the European stock market
calls for the selection of suitable stock indices.

Table 2

A SUMMARY OF INDICES FOR FUNDAMENTAL STOCK MARKET ANALYSIS

Category

Description

Index List

Stock Indices

Composite indicator summarizing the
performance of stock baskets, otherwise
known as the groupings of stocks

Dow Jones (DJIA).

Standard & Poor’s 500 (S&P 500).
NASDAQ.

DAX (DAX 30).

FTSE.

Nikkei.

CAC 40.

Hang Seng.

Macroeconomic
Indices

Averaged indicators of production and
consumption, income and expenditure,
structure, efficiency, welfare,
exports/imports, economic growth rates,
and otherwise reflecting the general trends

GDP.

Number of New Jobs Created.
Consumer Price Index.
Unemployment Rate.

Real Estate Price Index.

in the economy and characterizing

. — Industrial Production Index.
economic development.

— ISM index.
Microeconomic Factors in assessing a company's basic — Leverage ratio.
Indices* financial health — Interest Coverage Ratio.
— Liquidity.

— Total Assets Turnover.

— Net Working Capital.

— Inventory Turnover Ratio.
— Receivables.

—  Profitability Ratio.

Note: *Not included in given model because of non-public presentation.

Let us build a model of comprehensive assessment using induces, which values are in

public domain. This model is not limited to given indices and can involve other groupings,
including those, which values cannot be found in public domain. The product of comprehensive
assessment will display the state of the stock market as stable, unstable and critical.
The introduced model for entrepreneurship education is based on stock and macroeconomic
indices. The inputs are given in Table 3. All primary indices differ in units of measurement and
can give different ranges of possible values. In other words, absolute values cannot be used for
further aggregation. In order to compare the indicators of real investment, which are measured in
different units, they should be normalized into relative variables. This procedure was performed
by the experts.
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Table 3

PRIMARY INFO

Category Index 2017 Judgmental Estimate
Dow 30 17.98% Strong Buy
S&P 500 17.09% Strong Buy
Stock Indices Nasdag 25.65% Strong Buy
Russell 2000 25.72% Strong Buy
S&P 500 VIX 0.00% Sell
GDP 19.390.60, USD hillion Acceptable Value
Consumer Price Index 112.4 Acceptable Value
(CIP)
Unemp(()E/Jrgiznt Rate 4.4% Acceptable Value
Real Estate (RE) 1.660, USD bhillion Acceptable Value
Macroeconomic Indices VALUE ADDED IN
MANUFACTURING 218360, USD billion Acceptable Value
(VAM)

Table 4 presents the results of calculations and their interpretation. Absolute values were
converted into relative values, which correspond to the categorical factors. The categorical
values (stock indices or macroeconomic indices) were determined using a Wald criterion.

Table 4
RESULT READING

Parameter

Estimate
Gradation

Aggregate Gradation by Qualitative Measure
(Stock Indices and Macroeconomic Indices)

Single Indicators that fit
within a Group by
Value

Composite
Estimate

Acceptable Value of Stock Indices

Dow 30

S&P 500

Nasdaq

Russell 2000

Composite Estimate
indicates Stability

Acceptable Value of Macroeconomic Indices

GDP

CIP

UR

RE

VAM

Composite Estimate

Unacceptable Value of Stock Indices

indicates Instability

Acceptable Value of Macroeconomic Indices

Composite Estimate

Unacceptable Value of Stock Indices

indicates a Crisis

Unacceptable Value of Macroeconomic Indices

Four out of five stock indices gave an acceptable value, so the aggregate value can be
considered by students as acceptable as well. For the macroeconomic indices, the aggregate
value is acceptable because of high values of single indices in the composite measure. Thus, the
US stock market fits with the category of a stable market, just as other researchers stated.

The relationship between the financial system and economic growth has been recently of
great interest in the field of business and entrepreneurship education (Sattar et al., 2018; Ranjan
et al., 2018; Bist, 2017). Many researchers are investigating the background of those relations
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and the role of financial development in the economic growth (Jarefio & Negrut, 2016; Ranjan et
al., 2018; Jiang et al., 2017). Amongst other things, the stock market’s role in the economic
growth is of particular interest for students (Abrams et al., 2016; Prats, 2016; Cecchetti &
Kharroubi, 2015; Kiiciikoglu, 2017).

The GDP growth rate is used as an indicator of economic growth, but we cannot be sure
if it the best indicator for assessing national welfare (Jarefio & Negrut, 2016; Prats, 2016;
Masoud, 2013; Alifanova & Kozlovtseva, 2013; The World Bank, 2018), as there is discussion
on the possibility of approaching other non-material aspects (Prats, 2016). Some empirical
studies on this issue show a positive relationship between financial development and economic
growth (Sattar et al., 2018; Azarenkova et al., 2015; Caporale et al., 2016; Bist, 2017; Acs et al.,
2017).

CONCLUSIONS

This article offers a learning methodology that encompasses stock market assessment.
The model may be included in entrepreneurship education programs. Despite the variety of
models intended for estimating the state of stock market and forecasting its direction, building an
estimation model is still an open issue for entrepreneurship education. We demonstrated that
case-based assessment of the stock market is useful for entrepreneurial learning. Hence, we offer
a graph theory approach to comprehensive assessment, which involves an aggregation
mechanism, a set of primary indices (inputs), grouped categorically, and a flexible system of
aggregates that can be easily adapted by all students to the purpose of estimation. Proposed
diagnostic analysis of macroeconomic indicators allows students making a qualitative assessment
of the state and level of financial market development, which, naturally, correlates with the stock
market development.
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