ECONOMIC ANNALS-XXI
FINANCES AND AUDIT

ECONOMIC ANNALS-XXI
ISSN 1728-6239 (Online)
ISSN 1728-6220 (Print)
https://doi.org/10.21003/ea
http://www.soskin.info/ea/

Volume 183 Issue (5-6)’2020
Citation information: Puchkova, S., Brovkin, A., & Potanina, Yu. (2020). Fundamental analysis: the essence and necessity

of application in portfolio investment (on the example of the Russian companies). Economic Annals-XXI, 183(5-6), 116-124.
doi: https://doi.org/10.21003/ea.V183-11

UDC: 336.58

Svetlana Puchkova Alexander Brovkin Yulia Potanina
D.Sc. (Economics), Professor, PhD (Economics), Associate Professor, PhD (Economics), Associate Professor,
Moscow State Institute of International Relations Moscow State Institute of International Relations Moscow State Institute of International Relations
(MGIMO University) (MGIMO University) (MGIMO University)
76 Vernadsky Ave., Moscow, 119454, Russia 76 Vernadsky Ave., Moscow, 119454, Russia 76 Vernadsky Ave., Moscow, 119454, Russia
svetlana_puchkova@rambler.ru brovkin_av@mail.ru yu2mix@gmail.com
ORCID ID: ORCID ID: ORCID ID:
https://orcid.org/0000-0002-7201-3156 https://orcid.org/0000-0003-1937-4072 https://orcid.org/0000-0002-9777-4402

Fundamental analysis: the essence and necessity
of application in portfolio investment
(on the example of the Russian companies)
Abstract

Fundamental analysis is the interpretation, assessment and forecast of analytical indicators at the macro-
and micro-levels and expectations of market participants which can directly or indirectly affect the price
dynamics of financial assets.

To develop a mathematical apparatus for solving the problem of classifying sets, it is necessary to consider
the formal solution of the problem. This statement immediately shows the main issue - the lack of solutions
for constructing classifiers for the problem of classifying sets.

The solution to the problem of investment analysis is expressed in the search for the overall best structure
for all objects specified as sets available in the database.

The main purpose of using the additional investment Toolkit is to try to reconcile the results of comparative
analysis by applying NPV and IRR Methods, more precisely, to link the latter to the former, since this approach
gives priority to the net reported income of the project. The economic value of this research method lies in
the ability to predict the ratio of NPV and IRR in the future with high accuracy, based on the data entered into
the model.
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dyHpamMmeHTaNnbHUI aHani3: CYTHICTb i HEOOGXiAHICTb BUKOPUCTaAHHS

B noptdenbHOMy iHBeCTYBaHHi (Ha npuknaai pociicbKNX KOMMNaHin)

AHoTauia

dyHoamMeHTanbHU aHanis — ue iHTepnpeTauis, OuiHKa Ta MPOrHo3 aHaniTUYHKX MOKa3HMKIB HA MaKpo- i
MiIKPOPIBHSX 1 O4YiKyBaHb Y4aCHMKIB PUHKY, SIKi MOXYTb MPSMO NOGIYHO YM ONOCcepeakoBaHO BMAMBATU Ha
ONHaMIKy UiH diHaHCOBMX akTuBiB. JJOCNiIOHWUKM NiOKPECIOITb BAXIMBICTb aHANITUYHUX NOKA3HMKIB Ha
MaKpO- Ta MiKPOPIBHSIX Y BU3HAYEHHI LLiHOBOI AMHAMIiKU piHAHCOBUX aKTUBIB.

Ons po3pobku matemMaTtMyHOro anapary po3B’sa3aHHsA 3agadi knacudikauii MHOXMH HEOOXiAHO PO3rNSHYTU
dopmanbHe po3B’A3aHHA 3adadi. Lle TBepaxeHHs Bigpasy noka3ye rofloBHy npobnemMy — BiACYTHICTb
pileHb ans nobyaosu knacudikartopis ang sagadi knacudikauii MHOXUH. Came ToMy HEOBXiAHO PO3PoBUTH
pilLeHHa ans BinobpaxeHHs HAbOopIB CNOCTepeXeHb 00’ekTa B EAMHI BaraToBUMIPHIA MHOXWHI.

PileHHsa 3apa4i iHBECTULINHOIO aHanidy BUpaXxaeTbCs B NOLUYKY 3arafibHOi HanKpaLloi CTPYKTYPW ON14 BCiX
006’exTiB, 3a3HA4YE€HNX Yy BUrNAAi MHOXWH, HASBHUX y 0a3i JaHuX.

OcHOBHa MeTa BWKOPWUCTaHHS O0AaTKOBOro iHBECTULUMAHOIO iHCTPYMEHTapilo rnossrae B TOMY, WOOWU
cnpobyBaTtn y3roauTy pes3ynbTaTh MOPIBHANBHOrO aHanidy wWnaxomMm 3actocyBaHHA metonis NPV i IRR,
TOYHiLLE, NOB’A3aTn OCTaHHI 3 NEPLUMMU, OCKiNIbKW TakuUi Niaxia Biaaae npiopnteT YNCTOMY 3BITHOMY A0X04y
NPOEKTY N MiHiIMI3ye CyD’eKTUBHMI HakTop.

Kniouyosi cnoBa: pyHAaMeHTaNbHNI aHani3; NopTdenbHi iIHBECTULLIT; yHaCHUKN PUHKY; AUHaMIKa.
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dyHpaMeHTaNbHbIA aHaNN3: CYLUHOCTb U HEOGXOANMOCTb UCMNOJIb30BaHUS

B NnopTdesibHOM MHBECTUPOBaHUM (Ha NpuMepe POCCUNCKUX KOMNaHNN)

AHHOTaAUNA

dyHpamMeHTanbHbIA aHanuM3 — 3TO MHTepnpeTauus, OLeHKa WU NPOrHO3 aHanUTMYeCcKUX nokasatesnei Ha
MakpoO- 1 MUKPOYPOBHSX N OXXMOAHNI YHACTHMKOB PbIHKA, KOTOPbIE MOIYT NPSIMO UM KOCBEHHO BNNATL HA
OMHaAMKKY LeH PUHAHCOBbIX aKTUBOB.

Ons pa3paboTkn MaTeMaTM4eCcKoro annapara peLleHnst 3a4a4m Knaccudurkaumm MHOXECTB HEOBX0AMMO
paccMoTpeTb GopMasibHOE peLleHne 3aaa4n. ITo YTBEPXKAEHME cpa3y NokasbliBaeT [MaBHy Npobnemy —
OTCYTCTBME PELUEHNI 11 MOCTPOEHUS KNnaccuduKaTopoB s 3aa4m Knaccupukaumm MHOXECTB.
PelieHne 3agaun MHBECTULMOHHOIO aHanm3a BbipaXaeTcs B MOUCKe OOLer Haumyylwen CTPyKTypbl Ois
BCEX 0OBLEKTOB, YKa3aHHbIX B BUAE MHOXECTB, UMetoLmMxcs B 6a3e AaHHbIX.

OcHOBHas Lenb UCMNOAb30BaHNSA OOMOMHUTENBHOIMO MHBECTULMOHHOIO MHCTPYMEHTAPUS COCTOUT B TOM,
4yTOObI NONLITATLCS COMMAacoOBaTh PE3YbTaTbl CPABHUTENLHOMO aHann3a nyteM npumMeHeHns metonos NPV
n IRR, TouHee, cBA3aTb NocnegHne C NMepPBbIMU, MOCKOJbLKY TakoM NOAX0od OTAAeT NPUOPUTET YMCTOMY
OTYETHOMY [0,0X0AY NPOEKTA U MUHUMU3NPYET CYOLEKTUBHbIN hakTop.

KnioueBbie cnoBa: GyHaaMeEHTaNbHbIN aHanM3; NoPTdENbHbIE MHBECTULMN; YHACTHUKWN PbIHKA; ANHAMUKA.

1. Introduction

Improving the efficiency of portfolio investments will create prerequisites for the rapid develop-
ment of the stock market of Russia and attract investment resources, the need for which is asso-
ciated with the need to restore and modernize the fixed assets of enterprises.

Given that investors are interested in making only those investment operations on the stock
market that guarantee capital security and a satisfactory level of income, they face the need to
make the right investment decisions. The process of conducting fundamental analysis makes it
possible to assess the risks of investing in a certain financial instrument and determine the poten-
tial level of future income.

2. Brief Literature Review

The implementation of portfolio investments implies the need to make investment decisions
in relation to financial instruments that should be filled in the investment portfolio (Basu, 1977).
In the context of portfolio investment, «investment decisions» should be understood as an
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investor’s conclusion on the feasibility of investing funds in a certain financial instrument on the
financial market, at a certain point in time (Bhandari, 1988). It is quite necessary to understand
that the investment decision is made at a certain point in time, because the securities market it-
self is quite dynamic (Beshears & Milkman, 2011). The very word «decision», according to the
explanatory dictionary, means the conclusion, completion of something (Binay, 2008). For this
purpose, financial analysts and investors use various types of analysis, including fundamen-
tal analysis (Damodaran, 2006). The need to analyze securities before making investment de-
cisions occurs in many works devoted to investment (Vardharaj & Fabozzi, 2007). In particular,
Raghu (2014) notes that the analysis of securities includes the study of individual types of se-
curities (or groups of securities) within the main categories. One of the purposes of such an as-
sessment is to determine those securities that are incorrectly valued at the moment (Sureshku-
mar & Elango, 2011).

Stockvaluationis usually one of the mostimportant goals of stock analysis (Obamuyi, 2013).
When it comes to evaluating shares, it is assumed that the internal value of this stock is deter-
mined to compare this value with the current market rate of the stock» (Ali & Rehman, 2013).
In both works, the first and second theses on securities analysis, the main emphasis is placed
on its purpose (see also Weitao et al., 2016). Thus, the main purpose of the analysis can
be considered to determine the correctness of the market’s assessment of these securities
(Fung et al., 2010). There are many different types (methods) analysis of securities (Wafi et
al., 2015). However, fundamental, technical and rating analyses are the most common (Buck-
ley et al., 2014).

Fundamental analysis is a term for a number of methods for predicting the market (exchange)
value of a company based on the analysis of financial and production indicators of its activities
(Green et al., 2013). This definition focuses on forecasting the value of a company based on its
performance (Harris et al., 2015).

3. Materials and Methods

The theoretical basis of the research is based on generally accepted provisions of macroeco-
nomic theory and finance theory, such as: modern portfolio theory, equilibrium models of asset
valuation (capital asset valuation model, arbitrage pricing theory, and others). We also use mo-
dern developments in the field of investment analysis: generally accepted methods of real estate
valuation, models for assessing the return and risk of real estate investments, models for building
real estate indices and eliminating measurement errors, and others.

4. Results

A certain amount of fundamental analysis is performed at four main levels or stages, but if ne-
cessary, you can reduce the volume or exclude certain stages of this analysis. This variant of the
analysis direction is often called «top-down» analysis (Figure 1).

According to this direction, the first stage analyzes the general situation in the country’s eco-
nomy (world economy), or in the securities market as a whole.

Figure 1:
Conditional stages of fundamental analysis
Source: Author’s own development based on McLean & Pontiff (2015) and conventional practice
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At the second and third stages, industry and regional analysis is carried out. At these stages, it
is necessary to determine the current economic state of a particular industry or region and predict
its future state (McLean & Pontiff, 2015).

The last stage is the final one. Most often, investors carry out only this stage, and for the pre-
vious stages, they use already prepared research conducted by various agencies. Based on the
comparison, conclusions and forecasts are made about future price changes (an over-valued or
undervalued asset) and decisions are made about further actions, namely: it is better to buy or sell
the asset (Green et al., 2013).

It is advisable to combine the third stage of fundamental analysis proposed with the second
stage, so the main stages of fundamental analysis will be as follows (Raghu, 2014):

Stage |. Macroeconomic analysis;
Stage Il. Analysis of the Issuer’s industry of activity;
Stage lll. Analysis of the company-Issuer of securities.

Fundamental analysis should find out what security to buy, sell or hold in the portfolio, and
technical analysis determines when it should be implemented (Wafi et al., 2015), its variant is pre-
sented in Figure 2.

Figure 2:
Steps of fundamental analysis
Source: Buckley et al. (2014)

In Russia, financial analysis uses expert evaluation firms and analytical departments of invest-
ment funds with foreign capital in their practical activities. In general, financial market participants
use an intuitive approach, which does not always allow them to correctly assess the investment
quality of securities or the value of collateral.

Quite common among investors in the global stock markets is the use of the so-called
«Buffett Test» - a series of questions, the answers to which allow the investor to make the right
investment decision. The Buffett test consists of the following questions (Harris et al., 2015):
There is enough information about the business of the company? How has the company per-
formed in recent years? Are there long-term prospects? Do the company’s managers act ratio-
nally? Who are managers? Do managers put the interests of shareholders above their own? How
profitable is the company? Is there enough free cash flow to shareholders? What is the return on
invested capital? Or does the company have a clear competitive advantage? What is the com-
pany’s fair share price? (Figure 3).

Each question is evaluated on a five-point scale, with a value of 5 indicating the maximum posi-
tive response to the question, and a value of 1 indicating the maximum negative response.

For each question, the average score is calculated based on expert ratings. In other words, the
received score for a particular question will be calculated using the following formula:

w, =Zeu (1)

n
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Figure 3:
Schematic view of the generalized DEA approach
Source: Harris et al. (2015)

where:
M_is the score for the i -th question;
¢ is assessment (score) on ¢ -th questions, j -th expert;
n is the number of experts who evaluated the issue.

Then, the final score for all questions is determined, which acts as a criterion for making an
investment decision. The final rating is the average of all ratings (points) multiplied by corrective
coefficients. The final evaluation can be determined using the following formula:

1K =2 (2)

where:

IK is the final assessment on all issues, which acts as an investment criterion;
M_is the rating (point) on the i -th question;
k.is the correction factor for the i -th question, provided that 2.k, = 11.

If the question is more important, the correction coefficient is set to be more than 1, and if the
questionis lessimportant, itis set to be less than 1. The sum of the correcting coefficients must be
equal to 11. The value of adjusting coefficients should be set according to the consensus opinion
of experts. An investment decision regarding the purchase of a security is made if the final score
(investment criterion) is more than 4 points. Ifitis less than 4, then the investment decision to buy
securities, according to this test, is not advisable to make.

The procedure for bringing payments to the base date is called discounting. The economic
meaning of this procedure is as follows. Then, the discounted value of the payment is P(¢) per-
formed at time ¢is equal to a certain value of Pd(¢), which, being issued at the loan interest r, gives
at moment ¢ the value P(t):

Pd(t)(1+7)t = P(t), (3)

then, the discounted value of the payment P(¢) is equal to:

Pd(t) = -2 (4)

(1+r)t”

The amount of loan interest ris called the discount rate (reduction) and, in addition to the above
sense, is interpreted in the economic literature as the rate of preference for income received at the
moment over income that will be received in the future.

The algorithm for calculating the payback period (PP) depends on the uniformity of the dis-
tribution of projected investment income. The General formula for calculating the PP indicator
is as follows:
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PP = n,at which CF; > IC >, (9)

where:
CF, is the total net cash flow of income;
ICis the sum of cash flows of expenses (investments).

The investment payback period indicator is very simple to calculate, but it has a number of
drawbacks that need to be taken into account in the analysis.

The economic meaning of this indicator is as follows: the enterprise can make any investment
decisions, the level of profitability of which is not lower than the current value of the CC indicator
(or the price of the source of funds for this project, if it has a target source). The IRR (internal rate
of return) indicator calculated for a specific project is compared with it, and the relationship bet-
ween them is as follows.

If:

IRR > CC, then the project should be accepted;

IRR < CC, then the project should be rejected;

IRR = CC, then the project is neither profitable nor unprofitable.

Regardless of what the IRRis compared to, it is obvious that a project is accepted if its IRR
is greater than a certain threshold value; therefore, all other things being equal, as a rule, a
higher IRR value is considered preferable.

However, if the analyst does not have a specialized financial calculator available, the practi-
cal application of this method is complicated. In this case, the method of consecutive iterations
is applied using tabulated multiplier values, which are discounted. To do this, use tables to select
two values of the discount coefficient r, < r, so that in the interval (r,, r,) the NPV function = f(r) it
changed its value from « + » to « - » or from « - » to « + ». Then, apply the formula:

f(r1)

IRR =m + o

X (Tz - Tl) ’ (6)

where:

r, is the value of the tabulated discount coefficient, at which f(r,) > 0 ( f(r> 1));
r, is the value of the tabulated discount coefficient, at which f(r,) < 0 ( f(r,) > 0).

The accuracy of calculations is inversely proportional to the length of the interval (r,, r,) and the
best approximation using the tabulated values is achieved in the case when the length of the inter-
val is minimal (equal to 1%), i.e., r, and r, are the closest to each other values of the discount fac-
tor satisfying conditions (in case of change of sign of the function from « + » to « - »):

r, is the value of the tabulated discount coefficient, which minimizes the positive value of the
NPV indicator, i.e.:

J(r)) = minr{f(r) > 0}, (7)

r, is the value of the tabulated discount factor, which maximizes the negative value of the
NPV indicator, i.e.:

f(ry) = maxr{f(r) < 0}. (8)

By mutually replacing the coefficients », and r,, similar conditions are written for a situation
when the function changes its sign from «-» to «+».
Let there be a set of classes:

—1 =2 —K
c={c.C,..C}
where:
—1 _1y =2 _2 —K _K
C = c},C ={c },...C =1icC }
Itis also necessary to note that the object belongs to only one class:
- —j
C NC =0,wheni#j.
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In practice, in databases, classes are defined as approximations of natural classes:

=T ,

where:

CX ={c¥} c {c“}.

C¥ is defined as a set of observations cX = {cX,...,ck.} and observations have the form of a
feature vector in the source space:

2= (25..02,)"

y=ao+Xli0,0,(2) = ag+ XL, a;x; (9)
the structures that are generated for searching are:
Y1 =09+ QoXi,..., Yk = Qo t A1 Xyt HA X,

Progressively more complex ones are built up as well, to each of which, at each % -th stage,
the best generalized variable x; ... k is added, from the point of view of external criteria, i, as a
new member of this structure. Generalized variables are formed from combinations of the source
space, and the complete structure record has the following form:

y=ao+ Xt aiz; + Xt Xt aii7; 7 + Xity Xjeq Xiem1 Ak ZiZiZct - (10)

where:

z, are variables of an extended set of input variables, all possible products of which form a set
of generalized variables.

To ensure greater accuracy of the models and the ability of the algorithm to understand the
properties of classification objects, a mechanism for expanding the set in and initial variables is
modeled and applied. In this paper, it includes the extension of the representation of a set of va-

riables Z by additional variables:
1 3 1

yVZ, 32
z vz
For convenience, next, denote the variables with the root extended set again as Z.
The number of members of such a log is determined by the combination (11), where m is the
number of arguments (variables) of the root extended set:

S=cr,—1. (11)

Since all generalized variables form a complete polynomial together, then it is advisable to form
a multiplicative tree of generalized variables next.

A recurrent calculation is that the next value of the parameter vector is calculated based on the
previous ones. The first two terms of this vector are transformed by direct calculation (13), then,
the calculation proceeds according to the following formulas:

Xeas = s, (12)

Hilgs = XIX 1A, (13)

a=H, g, (14)
Hs  hept] 7 95

Hsalgsend = [ ] L2 ] (15)

PN -1

ol ot I el (19
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The recurrent algorithm is most effective in algorithms that often compare models ob-
tained by adding a single argument sequentially. As a consequence of the formulas given
above, it is possible to significantly reduce the number of operations for obtaining a4 than
calculating Hg4.

Below is a formula for the criterion, the best structure was selected based on this criterion, and
a graph of the object:

1 oK 1 «nj _n2
w2i=17 Lrer, I =TI (17)
ag+a, *x DIA+a, xSYS * DIA . (18)

In Figure 4, you can see that the model reproduces quite accurately the trend value of the mo-
deled object, but the values themselves are not accurately transferred, since the model is quite
simple. The model object was the ratio of NPV and IRR, and the visualization model shows a corre-
lation between expected and real values. The time period of modeling is 36 months.

In practice, comparative analysis of investment projects is carried out in most cases by simply
comparing the values of internal rates of return.

5. Conclusion

Despite certain theoretical inaccuracies, the model allows us to eliminate the influence of the
subjective choice of the base interest rate on the results of analysis. Indeed, the main purpose
of using the additional investment Toolkit is to try to reconcile the results of comparative analysis
by applying NPV and IRR Methods, more precisely, to link the latter to the former, since this ap-
proach gives priority to the net reported income of the project. In addition, the use of the addi-
tional investment tool is correct only in the case of comparative analysis of alternative or mutual-
ly exclusive projects, which further narrows the scope of its application and makes it completely
unsuitable for analyzing the investment program. The economic value of this research method
lies in the ability to predict the ratio of NPV and IRR in the future with high accuracy, based on the
data entered into the model.

Figure 4:
Displaying the model by internal class variance criteria
Source: Authors’ own development
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