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Abstract. The purpose of this paper is to make a quantitative and qualitative critical analyse re-
garding the three important aspects of stock market evolution. First, the forecasting problems are
presented and analyse in order to establish the main problems and the potential solutions. Second,
the valuation problems are tackled in order to observe different trends and directions of solving
these issues. Third, the portfolio return forecasts are mandatory in order to establish the results of
the titles/market evolutions. The methods used in this research reveal the importance of adopting
some important econometric tools in order to test the robustness of different main theories of the
stock market and some important practices used among investors. The scope of the research was
to give a quid pro quo in order to confer potential solutions regarding problems, paradoxes and ef-
ficient information of the stock market. The empirical results reveal that besides the critical side of
the theories this paper sets a basis for a new eclectic approach regarding the probabilities that a title
achieves certain values within a reasonable time frame. The main conclusion of this article suggests’
that the current theories register some gaps regarding the adherence into stock markets’ realities.

Keywords: stock markets, market forecast, business valuation, modern portfolio theory, technical
analysis, betting.
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Introduction

Stock market represents a whole assembly of financial relationships through it is realized the
fund transfer between investors and users by using different instruments, mechanisms and
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operators. These aspects converge to an autonomous system organized by its own markets
in which they are traded assets and currencies. According to The Money Project, the market
capitalization for all stock markets in the world is $ 73 trillion, the global real estate value
is $ 217 trillion, and the value of the derivatives market is between $ 544 trillion and $ 1.2
quadrillion. The high values of these markets highlight their importance in order to under-
stand and anticipate their evolutions is a natural and necessary approach. We don’t aim at
being Nostradamus, to foresee any event. This study is consistent with Taleb (2017) that it is
difficult to foresee and predict the evolution of stock markets, precisely the potential financial
crises still to come. It will be noticed that the market quickly absorbs some shocks (Trump
election, idiotic declarations of Romanian officials) but cannot repair major mistakes (Black
Monday, Dotcom or Subprime crises).

The 2011 tsunami in Japan is a good example of the fact that some catastrophes will
continue to take us by surprise: the dams should have withstood, according to the calcula-
tions based on the experience of the whole recorded history. The only problem was that the
waves were greater than any other observed so far. Engineers knew it was possible, but in the
absence of a verifiable example, they reasonably estimated a level that proved to be easy to
overcome. Analogy with the VaR (Value at Risk) is immediate: protection against “ordinary”
variations has no effect when “unexpected” leaps occur. Stock market theory should be based
on predicting the data of some securities, of the market in general, or at least on finding
clues about the influence of events on the stock market. Therefore, market forecasts are the
essence of any stock market study and they can only start from historical data. The ESMA
and MIFID regulations explicitly state that any recommendation by advisors should include
the statement that past performance is no guarantee of future returns.

And yet, the only starting point for predicting the future is past data. This statement holds
true in social sciences (“who does not learn from the mistakes of the past is condemned to re-
peat them” - Winston Churchill), but also in the exact ones. From the widest scale (predicting
the evolution of the universe depends on the understanding of its formation) to the smallest
(quantum entanglement), history is determinant in knowing the future. The best example
of the importance of business history is the appraisal of a company. Assessment standards
require applying the market or the income approach, with only one exception: greenfield
firms, newly established, for which only the cost approach can be applied (ANEVAR, 2018).
No matter how elaborated the forecasts are, if there is no minimum experience, prudential
assessment at cost is preferred.

The purpose of this article is to review the current capital market theory mainly focusing
on the forecasts, valuation and portfolio evaluation. The approach of this study starts from
a paradoxical situation highlighted in MPT manuals (Elton, Gruber, Brown, & Goetzmann,
2014): “All investors will hold combinations of only two portfolios: the market portfolio and a
riskless security” (two mutual fund theorem), market portfolio being referred as:” Each asset
is held in the proportion that the market value of that asset represents of the total market value
of all risky assets”. Under these circumstances, instead of the investor, The Indices Commit-
tee decides which securities and their’ weight are in the portfolio. From the experience of
stock market sessions, most investment funds beat the market just because they ignore some
securities from the index (DAX) and overweigh others.
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This article contributes to the systematization of the main theories, the discovery of their
strengths and weaknesses, and the establishment of new research directions that, in the opin-
ion of the authors, would be welcomed on the capital market. This article is not aiming at
“reinventing the wheel’”, instead is suggesting looking for a Maglev. Section 1 presents the
current state of the art by reviewing the literature, Section 2 presents the conceptual and
empirical framework used in the study, Section 3 presents the research methodology ap-
proached, Section 4 summarizes empirical obtained results and their significance, Section 5
addresses the debates, discussions and recommendations in relation to the results obtained
and the last Section summarizes the conclusions and shows the main directions in which we

want to focus future research.

1. Literature review

The specialized literature in the field presents some particularly important aspects on the
subject, which are worth mentioning and analysing. Markowitz (1952) represents a signifi-
cant classical contribution in the portfolio selection theory regarding the optimal construc-
tion, developing and optimization of a selected value of returns. In the aftermath of this
study, Sharpe (1964) gives several different solutions in the prediction of capital markets
behaviour. Several decades later, Sortino and Price (1994) and Sortino and Satchel (2001)
developed and improved different techniques in order to improve the investor financial per-
formances, especially through post-modern portfolio theory and risk models. Chen (2010)
has established the importance of the technical analysis in determining the future direction
of the financial markets by presenting some interesting insights regarding the major types of
the charts and presents also different arguments towards the technical analysis. Baker and
Filbeck (2013) further improved the management and portfolio theory regarding pricing
models, investment strategy, portfolio construction and Francis and Kim (2013) developed
the economic literature regarding the modern portfolio theory by tackling some important
aspects as: portfolio management, risk and uncertainty and portfolio construction and per-
formance analyses.

Bako and Sechel (2013) perform a comprehensible analysis of the paradoxes of modern
capital markets in the contemporary era. The findings of the study highlight the importance
of identifying technical and fundamental anomalies that generate a significant impact on
the price formation of financial instruments traded on the capital markets. Brynjolfsson,
Rock, and Syverson (2017) use artificial intelligence systems to estimate and determine the
evolution and price forecast of different titles. The conclusion reached by the authors is that
Artificial Intelligence systems can lead to certain networks that can create a more efficient
system of estimating the evolution of the price of different titles over different periods of
time. Degutis and Novickyte (2014) developed a critical analysis of the literature that ad-
dresses the hypothesis of market intelligence. The authors point out that the dynamics of
capital markets lead to the need for greater scientific research efficiency. The conclusion
drawn from this study suggests that it is necessary to apply statistical methods to determine
the randomized shift of stocks and the opportunities to obtain an additional profit through
the usage of technical analysis strategies. Azevedo, R. M. P. Almeida, and D. P. Almeida
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(2012) use a data mining method as an additional and alternative way of forecasting by time
series, the authors making a realistic critical review of the literature in the financial field as
to the forecasts of short-term evolution of stocks. The authors conclude that although this
approach has raised interest in the literature, there is still room for manoeuvre in combining
the technical indicators with the fundamental indicators, combining these types of indicators
leading to the possibility of integration of time series with different frequencies.

Zhang (2018) performs a study based on a set of 29 indicators of a neural propagation
network from the perspective of technical analysis. The author analyses how neural network
indicators are correlated with the technical analysis taking into consideration different pa-
rameters and different situations. The conclusion reached by the author is that the proposed
model should be improved in future research in order to “achieve” a higher accuracy of
predictions of the model. Fahling, Steurer, Schadler, and Voltz (2018) suggest that the weak-
nesses of the Black - Scholes - Merton model looks at the difference between model asser-
tions in terms of volatility and how market reality is identified. The authors analyse the way in
which volatility appears in reality and other parameters engraved in the model proposed by
the authors, and they come to the conclusion that, in terms of volatility trading, the volatility
of derivatives has to be presented and analysed under the auspices of their scope.

Aladesanmi, Metcalf, and Casalin (2018) analyse the macro - financial determinants of
the US and UK stock markets for the time frame 1935-2015. The authors’ conclusions sug-
gest that the evolution of capital market integration has led to increased convergence, dif-
ferent crises, uncertainty in the convergence of economic policies and financial volatility.
Demirer, Pierdzioch, and Zhang (2017) study the probability of stock returns on investment
of a model type called quantile boosting. According to this study, the short - term yield of
the shares may be somewhat predictable for very low levels of conditional distribution of
returns. Litov, Moreton, and Zenger (2012) conclude that there is a paradox in choosing the
optimal stock market strategy: on the one hand, the capital markets systematically discour-
age the uniqueness within the investment strategies of the economic entities; on the other
hand, the uniqueness of a strategy is imperative to create profit, and this informational cost
is associated with the value of the company. Sappideen (2009) analyses the efficiency of se-
curities markets based on the information efficiency hypothesis. The author concludes that
the securities markets are very competitive suggesting the need to establish a new theory to
explain this inherent paradox.

The predictability of several exchange-traded funds were analysed by Gao, Han, Zhengzi
Li, and Zhou (2018) which came to the conclusion that predictability is robust both on some
large volume day and on volatility days. Javadi, Ftiti, and Hdia (2017) undertake several
empirical tests for the investigation of the informational efficiency hypothesis and reveal
that it can be created good investment choices by commodities but it differs upon the dif-
ferent regions and classes. Longarela and Mayoral (2015) highlight the mispriced quotes
suggesting that both the magnitudes and frequencies of these anomalies can gain impact
upon investors’ behaviour. In other studies, GARCH family models are used in forecasting
several stock markets worldwide for explaining the volatility of the implied index (Pati, Barai,
& Rajib, 2018). Pyun (2019) analyse the predictability in aggregate stock returns within the
variance risk premium method and finds out that this techniques is significant both statisti-
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cal and economical. The connections between weather and emerging stock market volatility
was analysed by Shim, H. Kim, J. Kim, and Ryu (2015); the authors suggest that in cases
of cloudy, windless and wet weather the volatility will increase, meanwhile in some lower
weather conditions the investors will react asymmetrically.

The analysis between market cycles and stock markets through a type of scheme who
combines cointegration analysis and different networks and suggested that market turbulence
increases linkages (Singht, Roca, & Li, 2018). Smales (2017) tackles the correlation between
stock market returns and sentiment indices and reveals a strong relationship based on theo-
retical explanation of sentiment. Forecasting the stock market by Fourier analysis had no
lead to robust and significant empirical results (Stadnik, Raudeliuniene, & Davidaviciene,
2016). Symitsi, Symeonidis, Kourtis, and Markellos (2018) analyse different covariance of
forecasting models and come to the conclusion that the results are robust when it is used
high-frequency data models. Turcas, Dumiter, Brezeanu, Farcas, and Coroiu (2017) analyse
some important deficiencies of the Modern Portfolio Theory (MPT) in applying the statis-
tics upon capital market. The authors conclude that there can be identified some statistical
aspects that can lead to an improvement in applying the MPT in practice. Zhang, Zeng,
Ma, and Shi (2019) propose a way to improve stock returns predictability in a multivariate
regression model in which are used different type of predictors; the authors conclude that
the robustness of the results shows the feasibility of this strategy.

The portfolio selection has been analysed by several authors which evaluate and assess the
importance of soundness portfolio by different investors and by taking into account several
important features: Anghel, Dumitrescu, and Tudor (2015) which conclude that the classical
model in portfolio returns is overfulfilled by the three factor model; Turcas, Dumiter, Braica,
Brezeanu, and Opret (2016) highlight the usage and importance of technical analysis in port-
folio selection and post-investment analysis, while Fulga (2017) uses behavioural content by
taking into account the stochastic programming paradigm in the portfolio selection of an
investor strategy.

Other authors reveal the importance us using GARCH estimation technique: Lupu (2015)
in order to determine the several types of correlation upon European Stock Market; Marcu,
Dobrotd, and Antoneac (Calin) (2017) for testing the day-of-the-week hypothesis patterns in
conditional volatilities; Zivkov, Njegic, and Milenkovic (2018) in the establishment of several
correlations and connections between four types on indices of the European Stock Market
and German stock index; Arneric and Skrabic-Peric (2018) highlight the persistence volatility
of the Central and Eastern emerging markets, while Joldes (2019) certificates the robustness
of these types of models for evaluating the assessing the volatility of stock market indices.
All these authors have come to similar conclusion that GARCH modelling techniques can
be a quid pro quo for analysing the stock markets.

Saman (2015) makes a two dimension analyses both regarding the Romanian stock mar-
ket and foreign exchange market by using the balance portfolio theory and the classical
theory and came for the conclusion that both on the long run and on the short run there can
be identified a significant correlation between BET and leu/euro currency exchange. It is im-
portant to reveal the volatility of Bucharest Stock Exchange from the investment perspective
and risk management by using a whole set of high frequency variance estimators (Damian &
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Cepoi, 2016). The efficient market hypothesis applied for the Central and Eastern European
Stock Market for intraday price movements can be used as a path for the elimination of the
market frictions (Anghel, 2017). Turcas, Dumiter, Braica, Brezeanu, and Neagu (2018) apply
the arbitrage principle vis — d - vis of Romanian Stock Market and come to the conclusion
that this principle in not applying in cases in which investors’ perceptions are to perform a
higher yield than the interest rates of bonds. Applying different scenarios of stock market
indices by using sentiment indices can explain to a certain level the connection of the vola-
tility with different time series and several frequencies (Lupu, Hurduzeu, & Nicolae, 2016).

Lungu, Béra, Cérutasu, Pirjan, and Oprea (2016) are analysing the renewable energy in
Romania by using several neural networks and come to the conclusion that for the prediction
and performance of several important indicators these techniques can be the optimal solu-
tion for producing green energy solutions in Romania. Georgescu (2016) evaluate and assess
neural networks by using metaheuristics in optimization of the learning method and reveal
that the neural networks are certain solutions in forecasting foreign exchange market and
bankruptcy prediction. Ruxanda and Opincaru (2018) are modelling a large set of financial
data for assessing risk management in the financial sector by using Bayesian neural networks;
the authors came to the conclusion that by using neural networks it can be seen a robustness
of trading experiment pairs with dependent Dirichlet.

1.1. The need for forecasting

The first step is to assess the need of market predictions. If strategies can be found to produce
satisfactory results irrespective of the stock evolutions, adequate forecast is not necessary,
with only retrospective attention paid to the movements of titles. Following most major
stock indices with an upward historical trend, one might conclude that simply buying and
keeping a share is enough. Eventually one can select different titles in its portfolio than
they appear in indexes, but basically, we can rely on market growth without worries. This
article suggests that buy and hold strategy is not the most appropriate. It is considered the
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Figure 1. Wrong DJIA entry moment (beginning of green intervals)
(source: own processing based on the data available on stooq, 2019)
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DJIA values (logarithmic chart - Figure 1), and it is marked on the charts the portions in
which it did not recover after it suffered a decrease of more than 16%. The drop percentage
is randomly selected: not too low, because it is not a crisis, nor too much, because investors
and especially rational speculators will not wait too long to mark their loss. Daily data of
American DJIA on Nasdaq were taken from www.stooq.com, for the 1900+5/21/2018 period,
and processed in Excel, which allows the random variation of the decrease percentage from
which the crisis is considered.

Another study showed that neither the strategy of staying on the winning side of the
market yields optimal returns under any circumstances. As a principle, the position should be
long in the bull and short in the bear market periods. The problem is evident in flat-periods
i.e. trading-ranges. The X and 0 strategy (Turcas, 2008) is based on point & figure charts with
reverse box = 1 and consist of changing the position as the symbol (column) changes in the
chart. Gain/loss is determined by counting the symbols in the same column minus 2 (losses
due to the reversal of the investment position because of the trend change), which is then
multiplied by the range of variation. This strategy also didn’t work on flat market conditions.
In another study; it is shown that financial results are statistically modest if they are applied
only the buy-and-hold strategy, or by applying the tactics of changing the investment posi-
tion to a certain threshold, or by acting on the intersections of mobile environments (as the
first automated software trading).

In conclusion, stock investments do not produce enough returns without realistic stock
market forecasts. It results that the development of accurate and realistic forecasting of mar-
ket developments and stock quotes is crucial for consistent stock market results. Therefore
it will be analysed the main methods of anticipating stock market developments. Financial
markets are a mix of objective and subjective factors, predictable and random events, influ-
enced by known economic factors but also by uncontrollable forces. Thus, the titles have as
object or support actives well-defined economic elements (commodities, companies, cur-
rencies, etc.) but are managed by people, with different feelings, knowledge, intentions, and
attitudes. Companies’ budgets, mineral extraction, projects to be funded are based on solid
theoretical grounds; the world we live in is a dynamic one in which strange attractors appear
regularly, leading to unpredictable chaotic situations. At the macro- (mondo-) economic
level, the main trends are known; nevertheless, no one correctly predicted the fall of commu-
nism, the failure of the Arab revolution in Syria, or the pacification of the Korean peninsula.

The objective part: the physical or economic support, the statistical side and the technical
elements are of course already studied scientifically. Part of the subjective side is also anal-
ysed: behavioural studies (Cartwright, 2018), including those related to the herd-spirit, are
known on the stock market. Alarming is, however, that a simple search on Google with the
theme “astrology + stock” returns about 14 million results. In this way, the subjective reac-
tion, applied to a lot of market participants, can ultimately lead to a stock movement in the
sense of confirming predictions. Which confirmation, by domino effect, can lead to increased
trust of a part of the public in mystical approach. As to the precision of the forecasts, a proof
in this regard is a 2005 work (Richard, 2005) in which the forecast for the next 10-year was
attempted by astrological methods. Visions had only one weak point: they failed to foretell
the stock market crisis of 2007 + 2009. Even prestigious publishers print books (Pesavento
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& Smoleny, 2015) dedicated to the application of astrology in finance, hence encouraging
superstitious approaches.

1.2. Valuation and its problems

The valuation date is essential in appraisals. The reference to it is thus set by the standards
(International Valuation Standards Council, 2017): “On the valuation date” requires that the
value is time-specific as of a given date.” The valuation carried out by the DCF (Discounted
Cash Flow) approach requires the forecasting of future financial flows, i.e. it is based on
financial figures from next periods, but the cost of capital is the one calculated/taken up to
date. No studied material mentions even the need to predict capitalization rate evolution,
although it is obviously variable (Figure 2). From the valuation point of view, it is a big dif-
ference if the cash - flow is multiplied (1/r) by 17.2 or by 10.6. Cost of capital was taken from
Damodaran’s website, the data being processed in Excel.

Cost of capital

180 10.00%
170 9.50%

9.00%
16.0

8.50%
150 8.00%
14.0 7.50%
130 7.00%

6.50%
120

6.00%
110 5.50%
100 5.00%

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
~#-1/c =——WACC

Figure 2. Cost of capital variation (source: own processing)

Thus, a paradox appears: the value at the date of valuation (today) is based on forecast-
ing future results but does not foresee also the evolution of investors” expectations regard-
ing the return on investment and the risk. The solution adopted is obviously a protection
for the valuator, mentioned in the standards itself (“Because markets and market conditions
may change, the estimated value may be incorrect or inappropriate at another time””). But the
approach virtually cancels any confidence in the company’s value (trading price) forecasts.

“Typically, the higher the value of the expected return, the higher the value of risk associated
with the asset...” (Mago, Wang, & Modave, 2010) is the statement that summarizes the pre-
conceptions that underlie the modern theories of the portfolio. The assertion is contradicted
by both practice and assessment theory.

The theory of valuation uses Gordon’s (Dividend Discount Model) formula as a funda-
mental relation:

D,
r—-g’
or more in detail, the calculation formula of DCF (Schmidlin, 2014):

V=

(1)
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>, FCF,
V= =, (2)

t=1 (1 + I’)t

where V is the value of the company, D, is the expected dividend next year, FCF is the
free cash flow for the entity, r is the cost of capital, and g is the expected long-term growth
rate into perpetuity. Indeed, free cash flow is the measure of return, being distributable to
financiers (shareholders and borrowers), and r is a sum of risk-free interest rate plus a risk
premium.

The cost of capital is taken from market data: “the cost of capital is the expected rate of
return that the market participants require in order to attract funds to a particular investment”
(Schmidlin, 2014), which are usually presented on industries. It turns out that the whole in-
dustry has a single value of systematic risk (which is logical), an assertion which contradicts
the Modern Portfolio Theory approach. MPT determines the risk of each individual title,
in the form of the dispersion of its return. Cost of capital is the measure of risk that inves-
tors assume. Since all appraisers take into consideration the mean value of an industry, this
contravenes MPT, which calculates the individual risk, distinct for each security. Moreover,
when market data is insufficient, the valuation rules allow the construction of cost of capital
in stages, by summing up systemic and non-systemic risks, ie on totally different bases than
those used in MPT.

Moreover, some authors (Philippe, 2010) believe that the WACC:

D E
p+
D+E D+E

r=WACC =

g (3)

should be calculated based on the industry equity (E) credits (debts, D) ratio, rather than
the valued company, because of the Modigliani-Miller leverage theorem. Here, r; and rp are
respectively the cost of equity and the cost of debts.

In practice, this study checked the average and the dispersion of titles on the Romanian
capital market. Modern Portfolio Theory MPT (mean-variance theory) uses the average of
returns as a measure of return and the variance (dispersion, mean square rate of return) as
a measure of risk (although it measures at most uncertainty). We considered the Romanian
Stock Exchange BET index components for the period 11/02/2017 + 04/30/2018, data down-

EL

Mean-Variance chart

M Variance

TLV DIGI

A Mean
SNG

FP COTE

Figure 3. Mean — Variance chart for BET companies (source of data: Bucharest Stock Exchange
(BSE); source: own processing based on the data available on Betfair, 2019)
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loaded from the BSE website. If the first sentence in this paragraph would be true (if there
should be a direct relationship between return and risk), the chart in Figure 3 should reveal
a direct link between mean and variance (the two charts should have been concentric), which
obviously does not happen. The graph shows that there are companies with good return and
low risk as well as companies with modes return and high risk. For each security, the average
and spread of daily return on the 11/2/17+4/30/18 period was calculated.

1.3. Modern portfolio theory

The MPT proposes efficient portfolios by maximizing returns for a given risk, i.e. minimiz-
ing risk for a pre-established return (Pratt & Grabowski, 2010). As mathematical quantities,
daily earnings average per share y are used as the return amount, the mean square deviation
o (dispersion) as a measure of risk, and the correlation p of titles is used to avoid systematic
risks. The locus in the po plane of the points that meet the optimum Paretto portfolio condi-
tions is a hyperbole equation (Altdr, 2002) of:

1
o3 =BX[AR§, ~2BR, +C]|, (4)

where: A=1TQ711, B=1TQ'p, C=puTQ'u D=AC- B?, with u returns, x weights vec-
tors, and Q= (Gik) covariance matrix.

1.3.1. Theoretical deficiencies

The theory presents many flaws, including:
- First, return measurement is questionable: (c- —c )
— If the returns are defined as percentages: R; =’(—1_)1
C:
i-1

and ¢; the i-th day price, then the average return is not equal with average of
returns. A decrease of 50% requires a 100% increase next day to reach a 0 varia-
tion of the price. For example, for the closing prices of SIF1 transactions on the
BSE REGS market, between 01/04/2010 + 05/09/2017 (1,838 trading days), the
difference between the total return (final vs. initial) and the average mean of daily
returns is 30.545%;

- If the return is defined logarithmically: R; = log[ci] = log(ci ) —log(ci_1 ), then

i1

the portfolio return is not a linear combination of composing returns;

- Ifthe return is defined in absolute terms: R, =¢; —¢;_;, then its weight will depend
on the measurement units of stocks value ($ or ¢);

- Second, the risk measure by variance is also questionable, being more a mathematical
formality (the media and dispersion unambiguously defining the Gaussian distribution)
than a practical amount. Thus, the theory requires a risk-free title, which is usually as-
similated to long-term bonds. But the yields of bonds vary over time, so they have a
nonzero dispersion. Thus, the use of dispersion as a measure of risk itself is contradicted:
although they have a non-zero variance, the risk is zero (American state bonds have
never encountered payment problems in history, so they are practically risk-free).

, where r; is the return
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Figure 4. Practical correlation between 2 Romanian titles
(source: own processing based on the data available on Bucharest Stock Exchange, 2019)

- Third, the correlation is verified only linearly (through statistical covariance), thus

omitting co-movements between titles with certain practical implications.

An eloquent example on the Romanian market is the similar evolution of SIF1 and SIF5
(the same type of companies: closed-end investment funds of special type), clearly high-
lighted in Figure 4 and well known by market specialists:

The mathematical correlation between them is 0.2960929 in the studied period:
05/08/2017+05/04/2018. The explanation is simple: the mathematical formula of the cor-
relation:

Y(x-x)(y-y)

VE(x=2) Z(y-y)

only verifies the linear linkage between titles, which is indeed not very high in the analysed
case. This result (a weak correlation) can be challenged, by correlation technique for nonlin-
ear data or using wavelet analysis. By this we give up the MPT, whose mathematical expres-
sion requirement is a linear correlation of the type from formula (5). This study specifically
chose the same type of companies because they are both intuitive and economical alike, so
it is natural there is a high correlation between them. However, the linear mathematical cor-
relation (imposed by MPT) is reduced, due to daily random fluctuations that do not affect
the overall picture but disrupt exactly the mathematical results.

Last, although the purpose of the theory is precisely to distribute the risk, the most im-
portant of these was omitted (due to the singularity of the covariance matrix): titles that vary
perfectly correlated and which should be selected to avoid non-systemic risks. Note that the
matrix of covariates 2 must be inversible, i.e. it is not permissible for the titles to be perfectly
correlated, positive, or negative p; #£1. Although theoretic the covariance matrix singular-
ity problem can be solved (for example, using Moore-Penrose inverse), MPT’s philosophy
is not appropriate for speculators. Let’s assume that an investor knows well and predicts an
asset correctly. This investor will specifically look for titles that vary similarly in the portfolio
to spread non-systemic risks. Moreover, if there is a lag (a delayed reaction) between the
variations of securities, the investor will be able to act accordingly on the subsequent title
(by arbitrage or speculation) with great chances of success.

(5)

o,, =COREL(X.Y)=
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1.3.2. Practical deficiencies

However, the theory would be attractive if it were practically applicable. For this, the analyst
should be able to predict the daily values of all portfolio titles. This is the only way he could
feed the theoretical model with data: he could calculate returns, risks and covariances. “In or-
der to calculate covariance and correlation, percentage return data for consecutive subintervals
(for example, days or months) are needed without any data missing for any of the two relative
return time series” (Schulmerich, Leporcher, & Eu, 2015). Correlation can be estimated from
historical data, but errors can be substantial. For example, replacing a single quotation at ran-
dom, the correlation changes radically. Let’s assume that on 04/19/2018, SIF5 had a spike and
instead of 2.15, the quote would have been 3.00, with all the remaining SIF1 and SIF5 quotes
unchanged. In this case, the correlation would have been 0.0780267 instead of 0.2960929 as it
was. A substantial difference can be noted, difference which was determined by a single digit
change (or perhaps even a bias, the error being possible for large amounts of data).

One would expect that the theory would indicate methods to achieve these forecasts
throughout the given period (one year, for example). It was not founded in any bibliographic
material studied on this subject any reference to any appropriate forecasting technique. Or,
in the absence of accurate predictions, the theory is not applicable. Here comes a paradox.
Suppose we have accurate forecasts for all stock exchange prices, for all the titles, over the
entire forecasting period. In this case, the application of the MPT would be inadvisable: the
most profitable titles at the respective intervals will be chosen, regardless of their variation.
Thus, the paradox is that if theory were applicable in practice (if there is available all the
necessary data), then applying theory to practice would be useless. If the data are not reli-
able, then the optimal portfolio has no guarantee of accuracy. Basically, if all future returns
are known, as theory requires, there is no risk, even if there are fluctuations (even if the
variance is not zero).

2. Conceptual framework

Based mainly on the study of charts realized by Murphy (1999), Lim (2016) and Greenblat
(2013), the technical analysis attempts to predict the evolution of titles by determining the
trends, the repeatability of the patterns, the calculation of the indicators and the oscillators.
The technical analysis is constantly used by practitioners, but its precision is questionable.
Of course, charting alone cannot provide constant remarkable results, as anybody can
experience on chartgame.com. A comparison of these approaches is presented in Figure
11. Trading data and financial statements were taken from the BSE website, the data being
processed in Excel. The graph reveals that there are times when the market is strong, so TA
prevails, but also moments of lull, in which FA is decisive. Important for investors, respec-
tively for determining trends and relevant levels, the local extremes must be first detected.
To automate the technical analysis, the basic approach starts from using algorithms to lo-
calized regional maxima and minima, based on Rolling Window or Perceptually Important
Points methods (Tsinaslanidis & Zapranis, 2016). The Rolling Window method sets local
maxima and minima by traversing the entire curve and recording extreme values over a
limited width portion.



Journal of Business Economics and Management, 2020, 21(1): 87-114 99

The method has the advantage of simplicity, but also has practical deficiencies:

- Find extremes that are not of real interest to investors (local extremes even in flat
markets);

- Find successive extreme of the same type (for example, a maximum after another
maximum, without a minimum between them);

— It does not highlight some important movements, although they appear visually ob-
vious and of interest to investors;

- A too small window highlights too many local extremes, especially in periods of trad-
ing; a too big one misses interesting local extremes, especially in times of trading
(volatility) of the market.

Perceptual Important Points (PIPs) define the regional maxima and minima through
maximal Euclidian Distance ED, Perpendicular Distance PD or Vertical Distance VD rela-
tive to the Initial-Final IF line. These points have advantages as well as many disadvantages
(Figure 5).

In Figure 6 it is noted that points A, B and C, although they are obviously very important
maxima for the technical analysis, will not be detected as PIPs because they are very close to
the IF line, thus having the PD distances mentioned much smaller than other non-interest
points (in fact, points A, B and C have the minimum distances from IF in the chart). From

Figure 7 follows that point C is PD type PIPs (CC, > B_Bi) only if is analysed the growth

ED=I1A+AF
L PD=AA’
1 VD =AA”

Figure 5. Defining Perceptual Important Points (PIPs) (source: own processing)
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Figure 6. Flaws in detecting PIPs on DAX (source: own processing)
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portion IA (as suggested in the literature), but if we consider the whole chart (IF), point B

is the PD PIPs (CC, > BB,). Obviously, selecting PIPs should not depend on the analysed
portion of the chart.

The situation is even more significantly revealed if it is analyzed PIPs from the VD prism.
In Figure 8 it is highlighted that point C is PIP if we consider the IA part of the chart, and B
if we consider the whole chart. In this case, also from the trend the point of view, point C is
less important than B, because B can be a relative maximum, which cannot be omitted from
the analysis. Another major deficiency is that these PIPs depend on the scale used for the
horizontal and the vertical axis. Since the distance between two points A(x,, y;) and B(x,, y,)

is dyp = \/(x1 - X, )2 +( V1=V )2 it is clear that changing the dimensional ratio between x
and y (different scaling of axes) can alter the ratio of the points distances. Thus, the most
important problem in computerization of technical analysis is not solved: the establishment
of relative maxima and minima, which determines trends and inflection points.

3. Methodology

The most important element of technical analysis is the awareness that the market is mov-
ing in trends. The statistical analysis, often used by theoreticians, cannot take trends into
account: the order of the data does not have any influence on the statistical result. Or, price
movements in trends cannot be neglected, despite the theories of informational efficiency
or random walk. One of the most commonly used indicators is MACD, which well predicts
trend changes.

cC’,>BB,
CC’,<BB’,

L.

1 F

Figure 7. Relative and absolute PIPs (source: own processing)
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Figure 8. Relative and absolute PIPs through VD prism (source: own processing)
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In Figure 9 can be noticed that all the bull signals (automatically plotted by the graphics
program) are false, except for the starting point of the boom (April 2003) and of the begin-
ning of the crisis (November 2007). Automated trading systems offer good results, especially
during strong trend periods. A classic model is based on the intersection of the moving aver-
ages: where the shorter moving average (or prices, mathematical equivalent to the one-day
average) exceeds the longer average (multiple days), the position taken is long; it changes to
short as soon as the intersection of averages took the longer aver the shorter average.

Longer averages miss in-out moments (diminishing gains), and short ones give too fre-
quent signals. Thus, although it may be an example of a stock market strategy that does not
require forecasting (responds to changes in market conditions alone), the automatic systems
based on the averages intersections does not always give good results. It is know that sur-
prising economic phenomena will always emerge, and they will influence (or not!) the stock
market. They will be absorbed, but the differences will be brought about of the amount of
time and costs. Classical examples are the leap of the Swiss franc following the abolition of
the Swiss Bank’s cap, the Brexit, or the election of US President Donald Trump (Figure 10). In
the hypothesis of informational efficiency of the market, the Grossman - Stiglitz (De Prado,
2018) paradox argues that no one would look at companies anymore, since prices are freely
available and faithfully reflect the firm’s situation. But without any analysis, how can we know
if prices are “fair” (i.e., if they reflect the intrinsic value of the title)?

The situation in which the market would be informational efficient, it would not lead to
GARCH (Franco and Zakoian, 2010) or ARMA models, but would show a direct correla-
tion between the Technical Analysis TA and the Fundamental Analysis FA. The quotations,
except for a delay between the occurrence of the information and its transposition in prices,
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should remain constant between financial reports: there would be no reason to vary. A direct
correlation between TA (evolution chart of securities) and FA (the economic reality of the
issuer) would mean that price formation in the market depends only on the status and results
of the issuer. Price positioning in relation to company fundamentals (practical, stock market
indicators) would solely depend on general market conditions. Thus, all available information
would be embedded in the spot price, thus checking the information efficiency of the market.

Important quotation movements would only be justified around the time of publication of
financial results or major economic fluctuations. The fact that daily prices are not recursively
correlated (there is no iterative mathematical link between them) proves nothing but that
binary options are a simple gamble.

According to Figure 11, in real life, applied to BRD (a Romanian bank that is part of
the BET index of the BSE), information efficiency can be interpreted in TA-FA terms. In
“sentimental” periods of strong growth (up to 2007) and then by strong stock market de-
clines (up to 2009), the prices did not reflect the company’s financial data at all, investors
acting solely based on the stock market trends. During the “cooling down” period (after the
financial crisis), the financial results and the prices are clearly correlated, with no other stock
market movements than those related to the adjustment of the quote to the realistic value of
the company. This portion of the graph reflects information efficiency, more accurately than
autoregressive statistical correlations.

U.S. DOLLAR/SWISS FRANC [ USDCHF ]:Dy:[d] 20Mar2018 07.www.incrediblecharts.com BRITISH POUND/U.S. DOLLAR [ GBPUSD ]:Dy:[d] 20Mar2018.. www.incrediblecharts.com
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Figure 10. The stock market effect of unexpected events
(source: own processing created in the program IncredibleCharts)
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In order to verify ARMA/GARCH theories it was taken into consideration closing quota-
tions of SIF1 on BSE, from 2000 to date (5/13/19, for which it were calculated daily percent-
age return. The results of the Matlab garchfit function reveals that there is no link between
daily yields (ARMA (0,0,0), the variance being random, Gauss-ian, GARCH(1,1) type (Fig-
ure 12):

The result is graphically confirmed, Innovations being similar to Returns (Figure 13).

Field ~ Value Min Max
FH exitflag 5 5 5
(] warning ‘No Warnings'
converge ‘Function Converged to a Solution’
c i ‘Boundary C ints Active: Standard Errors May Be Inaccurate’
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E iterations 21 2 21
FH functionC... 141 141 141
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MATLAB Variable Editor: Coeff Page 1
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m Distribution ‘Gaussian’
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Figure 12. Results of applying the garchfit function in Matlab
(data source: BVB. SIF1 closing quotations between 1/1/2000+5/13/2019)
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4. Results

The future market seems to be the best place to bet on the forward title’s prices. Unfortu-
nately, the presence of arbitrage (hedging) opportunities cancels the possibilities of investors
(speculators) opinions to be listed on the market. The best example of protection against
arbitration is betting (Fong, 2014). We mention that the martingale strategy is not part of the
arbitrage category. The No Arbitrage principle, recognized in the: “There is no such a thing as
a free lunch” phrase, is a fundamental economic principle in any free market. It states that you
cannot gain more through arbitrage than it would be by buying secure bonds on said market.
The explanation is simple: if there is such an opportunity, anyone will want to take advantage
of it, so that the forces that govern the market will quickly close the gap. On foreign exchange
markets, there are automated trading systems that track early occurring arbitrages and ex-
ploit them. They occur when the same security is traded on different markets, or when there
are differences between the spot and futures quotations, when markets do not react quickly
enough at sudden price variations. Systems must be automated because the emergence of
arbitrage opportunities is hard to observe and is rapidly absorbed by the market.

Due to arbitrage (Thomsett, 2017), the forward price of non-dividend shares must be
equal to the current price update using the risk-free rate:

E, =S,e'T, (6)

where F, forward contract price at T = 0 date, S, the underline asset that provides no in-
come price, r the risk-free rate and T time to maturity. This observation destroys the pos-
sibility for investors to display the quotation they expect over a period, the forward price
being irrelevant to the prediction of the stock market evolution. Thus, the forward price
of the shares results from the quotation of the bonds, which is paradoxical, the two being
unrelated (Figure 14). It should be noted that the spot price (which should be forecasted to
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Figure 14. Comparison between DJIA and 10-year US bond
(source: own processing created on the website investing.com, 2019)
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conclude forward contracts) has nothing to do with the evolution of interest rates on bonds
(considered without risk). In fact, in theory, they should evolve in the opposite direction,
being inversely correlated. It is therefore unreasonable to list a forward contract based on a
formula that uses a parameter (r) that has nothing to do with the expected evolution of the
object of the contract.

The futures price is affected even more by arbitrage: basically, it cannot differ from the
spot price, because of immediately emerging risk-free opportunities. The paradox reveals im-
mediately. Suppose at the beginning of the period, when the price is 1 unit, we forecast that
by the end of the period the price will be 2 units. However, we cannot quote neither forward
nor futures at 2 units, because the arbitrators will sell one contract at price level 2, and will
simultaneously buy the equivalent number of stocks on spot (based on the leverage of the
derivative), so that at maturity (when the two prices will mathematically equal) will earn 1
unit risk-free. Consequently, futures prices may differ only slightly from spot prices, both in
terms of time and value Thus, future quotations no longer represent the participants’ opinion
on the price at maturity, but only their opinion if the rate will rise or fall.

Although there have been many counterexamples on the Romanian market during the
boom market, the situation is not natural, generating a new paradox (Table 1). There were
consistent arbitrage opportunities, with consistent returns (much above bank or government
bond yields) and without any risk (practical, free money). The explanation for which few
investors have turned to arbitrage, or hedging is that stock market has had a fulminating
evolution, with annual returns steadily superior to those offered by arbitrage, speculators
forgetting the inherent risks of an exponential growth.

Table 1. Arbitrage opportunities on Romanian market (source: own processing)

Title |spot BVB Dﬂ;\ézry Bl;\l/}gl;/fs Difference I;‘;ilstt; Profit (r;l;(i)r:teh) liign;th
sep-08 1.588 0.07 3.06% 1.2 30.63%

SIF2 1.52 dec-08 1.680 0.16 2.220 7.21% 4.2 20.59%
mar-09 1.750 0.23 10.37% 7.2 17.29%
sep-08 1.686 0.04 1.41% 1.2 14.12%

SIF5 1.65 dec-08 1.760 0.11 2.550 4.31% 4.2 12.32%
mar-09 1.900 0.25 9.80% 7.2 16.34%

* Investment = 1000 x (BVB) + 2 x (BMFMS margin)
BMFMS Futures market 2008-08-23 07:51:03

The definition of the futures contract is: “A futures contract is an agreement to buy or
sell an asset at a certain time in the future for a certain price” (Hull, 2018). However, par-
ticipants bet only on the direction of the variance (the buyer on the increase, the seller on
the decrease) and in no case on the value of the price at the due date, as required by the
definition. As for option theory (Black-Scholes-Merton), Fischer Black himself recognized
that the theory had at least nine flaws and incorrect assumptions (Thomsett, 2017). Neither
exotic options nor certificates provide methods to predict the evolution of quotations, but at
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most its direction estimation (by adopting a sell or buy position). Although some regulators
do not really agree with binary options, they are a good example of a stock market forecast,
albeit in the short term. Binary options are most likely to predict the evolution of the stock
exchange prices until the end of the day (or later, but usually very close in time). Many sites
offer the public the opportunity to use these options.

Why would a site that offers betting on future stock prices be interesting? First, because
quotations would be set by professionals with experience in calculating probabilities. Then,
because it would allow no mistakes, the assessment of the evolution should be as accurate as
possible. Although not complete, arbitrage would be ruled out, so everyone could concentrate
on prices on a futures date. It should be noted that this distribution will not be based on the
Gauss model (which is not applicable to the capital market nor to sports betting - where Pois-
son (Karlis & Ntzoufras, 2003) distribution is preferred), not only statistics is to take into ac-
count, methods for valuing options are not useful, corporate financial data (once they occur),
the general feelings of the market and any unexpected event occurrence must be considered.

Quotations should follow the probability theory to avoid the Dutch book construction
(Jeftrey, 2004), i.e. the sum of probabilities must be 100% (or slightly higher if we consider
the profit of the brokerage house). Therefore, this problem is completely open, the actual
introduction of such bets contributing to the development of both prediction practice and
theoretical ones. Although there must be a degree of control (because market manipulation
may occur to influence the price of betting) (Anderson, Blackshaw, Siekmann, & Janwillem,
2012), avoiding supervision by market institutions can leave room for imagination, contrib-
uting to the free pricing of quotes (they should not be justified, as is the case with forecasts
provided by brokers/consultants).

The most likely price will be:

c=26Xp i» (7)

with p; being the probability of price c;.

Because it’s a bet initiated by bookmakers and bitcoin is not officially recognized as a cur-
rency, this is the best example of forecasting the evolution of the financial markets, with odds
being set solely based on the specialists’ forecasts. Complying with probability laws would
be particularly important. For example, the sum of probabilities (quotation inversion) must
be 100% (possibly slightly higher, considering the long-term winnings of the bookmaker).
This rule is also to be respected among bookmakers (Figure 15), otherwise gamblers can
find safe wining possibilities. After settling their odds, the bookmakers reconcile their odds
among each other, so that arbitrage gain is impossible (meaning betting on the same match,
the client earns no matter what the result will be).

This is the main disadvantage of the betting approach: a bookmaker cannot show odds
which might be much different from the others, even if it possesses special information or
a better estimation method, because it gives gamblers the chance to win regardless of the
outcome (the equivalent of arbitration). According to Table 2, probabilities are the inverse
of the odds proposed by bookmakers. For example, odds of 2.20 mean the probability of the
betting event for the event being 1/1.20 = 45.(45)%. In order to be a winner in the long run,
the amount of betting probability exceeds 100% for any match. For example, 18bet quotes
the following: 1/2.20 + 1/3.90 + 1/2.85 = 106.18% (= 1/94.2% pay-out). However, if the



Journal of Business Economics and Management, 2020, 21(1): 87-114 107

Real Madrid - Liverpool

[4%) saturday, 26 May 2018, 21:45

Home/Away ' AH ' O/U ' DNB ' EH More bets | v
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Unibet® (3 + 220 4+ 3.85 # 315  96.9%

Figure 15. Comparison between bookmaker odds
(source: data available on Oddsportal.com, 2017-2018)

bookmakers would independently rank the results, the opportunity could be that all odds
(1 x 2) would exceed 3, so regardless of the outcome, the customer would win by betting the
same amount on all the results and collecting more than the amount played regardless of the
outcome. Also, the sum of probabilities must exceed 100%, even if the quotes are combined
from several bookmakers. A hypothetical example constructed so that this condition is not
met, which results in a certain customer’s gain, is presented in Table 2.

Table 2. Unreconciled quotes (source: own processing)

Quotes
Bookmaker TOt?l. .
1 X P probabilities
A 2.5 2.5 4.0 1.0500
B 2.8 2.8 3.0 1.0476
1B+ XB + 2A 2.8 2.8 4.0 0.9643

Although the odds seem not to differ substantially, the client can play a variation where
the total probability is below 100%: bet 1 at house B, X at B and 2 at house A. The situation
will be redeemed by the customer, who will bet $ 10 on 1 to B, $ 10 on X to B and $ 7 on 2
to A. Thus, he has a total bet of $ 27 (= 10 + 10 + 7) and will win $ 28 regardless of the result:
10 x 2.8 if 1 on house B, 10 x 2.8 for X on Band 7 x 4 = $ 28 on A in case of result 2 (Table 2).

Obviously, the probability calculation must be very accurate, otherwise mathematical
quoting errors may occur. An example is given in Figure 16. It is noted that the same score,
0-0, is quoted differently if it refers to the exact result, the total number of goals, respectively
the time of scoring.
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Sub 0.5

under 0.5 Bl total goals
00
0-0 e raat exact scoe
Fara gol marcat
no goal bty el time of first goal
Fara gol marcat
no goal e o ey time of last goal

Figure 16. Wrong quotations
(source: own processing based on the data available on UNIBET, 2019)

5. Discussion and recommendations

This paper insists on the theoretical and practical shortcomings of the main approaches to
the capital market, as the benefits have been presented in the current state of knowledge.
It was not found a universally applicable theory, and if it exists, it would create a paradox
in that by applying it, most of the brokers would no longer have counterpart for doing the
transactions. As a matter of fact, practitioners in the market do not all have the same vision,
which makes the stock market delight, each fighting for one’s own idea over others. On the
capital market, the main paradox is that everyone would reasonably want to be able to ac-
curately predict the evolution of their securities. This would lead to a lack of interest in the
trading of that issuer. Subsequently, paradoxes concern various theories, which either start
from unconfirmed premises, or are poorly theoretically founded (academic) but bring good
results on the market.

If the paradox that it is base the investment on a future that is uncertain would have
been avoided (for example, through a theory that provides very well market developments)
another paradox would intervene: knowing the future, no one would trade anymore. If there
is a security that will bring a good return, the owner will not sell it if the security will have a
sub-performer, nobody will buy it. Perhaps gold, as a defensive asset, makes an exception: it
is traded and stored (creating reserves) not only to gain from the price increase. The second
paradox is even more un pleasant: there is no universal benchmark against which to relate
prices. Any valuation is a price comparison, regardless of the approach selected: the cost of
construction / replacement of similar assets in the cost approach, the asset type market for
the comparative approach, the discount rate and the issuer’s history to forecast the value
through income. Therefore, the valuation of art work is often flagrantly invalided in auctions:
comparable only offer vague elements that the appraiser can rely upon.

International and European Valuation Standards present the best practice without de-
tailed calculations or needed parameters to establish the actual value. It is not taken into
consideration investors’ psychology, and it doesn’t explain the criteria of price formation
(utility, rarity, desire, possibility) and only represent a professional opinion

All approaches in valuation, although not recognized by standards, have common points:

- Are based on comparison with other similar assets. The cost approach determines the
reconstruction / replacement price by comparing with other identical / similar assets,
the income approach is based on market capitalization rates and past experiences (by
comparison) and the market approach is defined as a comparative method.
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- It refers to the future, without even trying to predict it. Capitalization rate is the
current one but applies to future earnings. The most widely used stock multiplier is
PER estimated over 2 years, the PEG also earns ground (also based on linear extrap-
olation). The cost approach is anchored in the past, which is why it is less commonly
used: investors question the use of their assets for future business.

- By applying market multipliers, the methods are uniformized. At listed companies, the
audited financial statements should reflect the fair value of the assets. By applying a
P/BV close to 1, a link is bridged between the patrimonial and the market approach.
PER, although calculated for the already realized profit (not foreseen, as used by bro-
kers, links the market value of the shares to the yield value (it is the inverse of the
capitalization rate but the profit-specific rather than the cash-flow).

This results of this article recommends to all theoreticians and practitioners caution in
the practical application of theories on the stock market, because the phrase known by all the
investors: the market is always right, actually meaning that no matter how good the theory is,
the practice kills us. As a result of the study, it would be necessary to develop new theories
or new intervention of the practical results, the current approaches proving insufficient to
guarantee a constant good result on the stock exchange.

Conclusions

The main conclusion is that it can’t be identified a valid theory to properly model the capital
market. Correct mathematical theories are not compliant in practice. The result is natural if
it refers about how mathematical logic works: the implication is true unless the hypothesis
is false and the conclusion true. That is, if the assumptions are not consistent with market
realities, any conclusion that it is draw by applying correct mathematical formulas may be
inapplicable. So the problem does not consist of selecting applied mathematics or in the
correctness of calculations, but in modelling the phenomenon itself. The conclusions of this
article reveal that probability methods are not considered to be the most suitable for scien-
tific study and practical problem solving. It is not referring here to the numerous errors in
the application of statistics, or to the inherent paradoxes, nor to the subjectivity induced by
Bayes’ theorem. The article states that statistical/ probabilistic approaches are only applicable
where there is no conditionality imposed by objective laws.

The stock exchange market is made up of people: they are the ones who trade or set the
parameters of machines that automate the process. Their behaviour is unpredictable, sub-
jective. It is not possible to establish an objective law on the evolution of securities. Thus,
it remains as unique explanation the appliance of probability theories in what regard their
actions. But which statistics should be applied? There is also a flock spirit. It determines
the trends of the technical analysis and overpresses the issuer’s data. The results should not
be surprised: the phenomenon also occurs in physics (Metronome). Start the metronomes
random and wait a few minutes; they will synchronize perfectly.

Trying to beat the market equates to wanting to score more goals on your own than your
own team. Long term surpassing the buy & hold strategy is something normal, any technical
analyst can succeed. To compare yourself to the market means to use stock indicators as a
benchmark (target). Valuations (DCFs) are made as a market capitalization rate. However,
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any investor may use a rate that meets his / her expectations, provided they are realistic.
Portfolio selection remains an open problem. But as long as the valuation does not tell us
anything about the predicted evolution of quotations, when academic theories do not yield
better than the average 1 / n, and technical and fundamental analysis are not in a coherent
logic of investment recommendations, the choice of securities in a portfolio remains an art.

The results obtained in this article suggest that there are good mathematical theories, but
based on imprecise predictions, respectively good empirical results that defy exact theories.
There cannot be identified adequate predictions of market developments or infallible proce-
dures to react quickly to changes in its direction.

The best approach to predict market evolution is represented by bookmaker’s type quo-
tations, because it would avoid the issue of arbitrage, but also over-regulation on stock ex-
changes. The study concludes that if there is a good long-term outcome forecast for betting
quotas that would be the key to the long-lasting success of a persistent investor.

Other directions of study should be mentioned:

- Machine learning, especially in the exponential development of automatic trading
software;

- Adaptive techniques: technical analysis;

- Behavioral finance;

- Intelligent system techniques: genetic algorithms, rule-based expert systems, neural
networks, support vector machines;

The path of future research can be focused in the following directions:

- Practical methods for determining the subjective probabilities for the evolution of
titles;

- Establishing the mathematical relationship between the probabilities of daily varia-
tions and the probability of quotation over a given time frame;

— Practical establishment of the correlation between titles, including the similarity of
predictions on future values;

- Selection of portfolio titles based on probabilities attached to future quotations;

- Assessment approaches based on subjective probabilities; replacing the empirical risk
included in cost of capital with the risk determined by the distribution of calculated
probabilities.
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