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Abstract: Financial portfolio represents acertain type of investments diversification and hence it issues a possibility
how to reduce risk ratio and to ensure a sufficient profitability of financial investment. The paper shows ways of calcula-
tion and evaluation of investment possibilities. A base for the determination of the efficiency of portfolio particular parts
is arate of efficiency of particular securities and their weight (representation) in the portfolio. Risk of an investment
action is linked to the results of the technical analysis of particular securities and of the mutual dependence among them,
resp. of their mutual ability to influence each other. The contribution is worked out on atheoretical basis, nevertheless,
the procedure can be applied easily to the investment possibility in the area of securities. It cannot be used in enterprises
of agricultural primary production but it can be applied in the dimension of the agri-food complex, respectively in the
agri-business dimension.
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Abstrakt: Finanéni portfolio predstavuje urcity typ investorské diverzifikace a tedy moznost, jak omezit rizikovost a za-
jistit dostate¢nou vynosnost finan¢ni investice. Pfispévek nastifiuje moznosti vypoctu a vyhodnoceni investi¢nich moznos-
ti. Pfi stanoveni vynosnosti jednotlivych slozek portfolia se vychazi z miry efektivnosti jednotlivych cennych papirt a jejich
vahy (zastoupeni) v portfoliu. Rizikovost investi¢ni akce je vazana na vysledky technické analyzy jednotlivych cennych
papird a vzadjemnou zavislost mezi nimi (resp. jejich ovlivnitelnost navzajem). Piispévek je zpracovan na teoretické bazi,
postup je vSak snadno aplikovatelny na jakoukoliv investi¢ni moznost v oblasti cennych papirti. Nelze ho pouzit v podnicich
zemédelské prvovyroby (pfevazujicim typem vlastnictvi nejsou a.s.), avSak je zcela aplikovatelny v dimenzi agrarné-potra-
vinafského komplexu, respektive v dimenzi agrobyznysu.
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INTRODUCTION

Every investment and especially a financial investment
is influenced by many factors. Among the most impor-
tant of them, there belong the following three factors:
profitability, risk ratio and time. An investor has to con-
sider these three factors very carefully before he realises
the investment. An ideal situation would be if the invest-
ment brings a high return without any risk. However,
because this situation is illusory, investment possibili-
ties should be chosen considering an “acceptability” of
profitability and a “risk capacity” A basic and generally
known rule is valid — do not focus only on one invest-
ment possibility, i.e. one security, but a financial invest-
ment should represent the so called financial portfolio,
i.e. it should be composed by more securities. A finan-
cial portfolio is a certain type of investment diversifica-
tion. It is a possibility to reduce the risk ratio and to secure
sufficient profitability.

Following paragraphs aim at explaining the above men-
tioned principles of financial investment by a model ex-
ample. This procedure could serve investors as a simple
model of approach to selection or possibly to evaluation
of investment possibilities.
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MATERIAL AND METHODS
How to secure profitability of portfolio

Profitability on the general level means a rate of input
capital use , i.e. a ratio between the obtained effect and
costs which were expended on it. In the case of financial
investment, profitability can be expressed as :

L e (1

where

r = profitability of portfolio

W, = aggregate price of securities in portfolio

W =aggregate purchase price of securities at time ¢ = 0

From the relation (1), it is possible to derive an estimat-
ed value of portfolio at time ¢:

W,=W,(1+r) 2)

At the stage of decision making about an investment,
an investor should be aware of the fact that profitability
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of securities which create the portfolio and also profit-
ability of the portfolio are unknown variables in the fu-
ture time periods. Nevertheless, we can estimate them
based on basic methods of fundamental analysis. Most
of these methods have a common instrument, capitalisa-
tion of incomes flowing from the ownership of securities.
The procedure is based on evaluation of money flow, i.e.
dividends which regard the time factor influence dis-
counted by a discount rate. One of the possibilities to
secure the estimated profitability of particular securities
is the determination of the so called Interval Rate of Re-
turn (IRR). We stem from the following relations:

On 0
NyP =0 T 0-p (3)

H=1a+6)' H

where

NVP = net present value

C, = estimated present flows at time ¢ — dividends

k = discount rate

P = purchase price of security

t = time

If NVP =0, we can express the sought value £, i.e., IRR
(estimated profitability) of a security by the help of the
relation:

On O
0=0y % g, (4)
B= (k)" B
or equivalently
On O
p=0y (5)

7t N
Er;(mc/)’ H

It means that the estimated IRR of the given investment
equals the discount rate by which the present value is
equal to zero. This procedure can be applied either in the
model of the so-called zero growth (it stems from the pre-
sumption of unchanging dividends) or for the model of
constant growth (it stems from the presumption of con-
stant change of dividends) or another model of constant

Table 1. Input data for calculations

Purchase price

Number of securities Estimated

i f1 it
Securities ~ © (CS;%H y in portfolio profitability
i Poi Moi "
A 3 250 50 15.26
B 860 100 8.42
C 1 540 150 -1.24

Source: own calculations
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growth (it considers growth of dividends after a certain

time limit by which dividends develop individually).
Now we return to evaluation of portfolio profitability .

In our demonstrative example, we have a portfolio com-

posed by three securities A, B and C. We have to know

their input data (see Table 1):

— the purchase price of one piece of security A, B, C(p,)

—the number of securitiesin portfolio (n )

— estimated profitability of securitiesA, B, C(r))

1) By means of signpostsin the Table 1, we are able to
find out the profitability value of the portfolio from the
mentioned relation (1),

N
N
- I
M =
N

o= W, ,where
/4

o

—_

=

1
M =

N

The first step lies in the calculation of purchase price
of securities setting up the portfolio according to the
relation

Woi - noi % poi (6)

Sum of values W (= W) is the aggregate purchase price
of securities at time # = 0. Next step is represented by the
calculation of the estimated portfolio value. We use the

estimated profitability and proceed according to the re-
lation

Wz = Wai x(1+ ri) (7
where r= profitability of security.

Sum of values W _ is the required estimated portfolio
value. By inserting it in the equation (1), we get the port-
folio profitability.

The presented procedure is applied on the model ex-
ample in the Table 2.

2) For the calculation of portfolio profitability, we can also
use an aternative procedure where we use the share of
particular securitiesin the total portfolio value at time
of investment, i.e. at timet = O (application on the exam-
pleisin Table 3).

At first, we set this share as the ratio of the value of
particular securities in the total portfolio value at time

Table 2. Calculation of portfolio profitability

Purchase price of Market price of

Securities — i securities in portfolio  securities in portfolio
at time £, — W . at time t — W,

A 162 500 187 298

B 86 000 93 241

C 231 000 228 136

> 479 500 508 675

Source: own calculations

r, = 0.006084; portfolio profitability is 6.08%.
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Table 3. The alternative calculation of portfolio profitability

Share of a security value Share of security

Securities — i in portfolio value in portfolio
in time £ = 0 (%) — x, profitability (%)

A 33.8895 5.1715

B 17.9353 1.5105

C 48.1752 -0.5974

> 100.0000 6.0846

Source: own calculations

t=0. Further we find out, by the means of product of the

ratio and the estimated profitability, the contribution of
particular securities to the profitability of portfolio. Sum
of the values of this contribution represents also the
portfolio profitability.

Also using the alternative way of calculation, we got
the value of portfolio profitability 6.08%.

From the above mentioned, a conclusion results for
every investor. Portfolio profitability depends not only
on the profitability of particular securities but also on
their share in the portfolio value.

HOW TO SET THE RISK RATE OF PORTFOLIO

An investor has to look at profitability as a “random
quantity” (from the statistical point of view). A random
quantity is characterised by the so called moments. One
of these is the standard deviation which helps to esti-
mate the range of deviation of the real result from the
estimated one, hence, in case of financial investment, the
deviation of real profitability from the estimated.

In its calculation we proceed as follows:

On B |:|1/2
Up:l:lz ZX!'X]JUD (8)
H=1 j= H
where
o, = risk ratio of security portfolio

X, Xj: weight of security in portfolio, i.e. share of ith (resp. jth)

security in portfolio value at time ¢,
o = covariance of profitability between i'
security

h security and jth

Covariance expressing dependence between the cho-
sen securities can be determined according to the rela-
tion:

cijzzijxcixcj 9)
where
0,0, = standard deviation of profitability in i™ (/) security
(. = = correlation coefficient for dependence of profitability

U .
between i and j security
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Securities in a portfolio can correlate in various ways.
Some securities can correlate positively, other negative-
ly and some can behave indifferently. The value and the
sign (+ or —) of the correlation coefficient is of a great
importance in setting the portfolio regarding risk. The
correlation value signalises a strong or weak linkage be-
tween securities. The more the value of correlation coef-
ficient is close to 1, the stronger the dependence is.
Positive or negative values define the nature of depen-
dence. With positive correlation between two securities,
profitability of the second security changes with the
change of profitability of the first security. With a nega-
tive correlation, the change of one security invokes an
opposite change of the second security. Indifferent se-
curities have productivities completely independent on
each other.

When calculating the final value expressing the risk
ratio of a portfolio in the model example, we use a matrix
in the calculation of relation (8). We will get a standard
value in the following form:

a) with use of the covariance

0, =[X 1 X0 + X Xy0p tX X303+
Xy X0y + Xy X700 t Xy X3053 +

1/2
X3X 03 +X3X,05 +X3X50355 1" (10)

b) or by analogy by means of the correlation coefficient

0, =[X1X0,0,{ +X,X,0,0,{,+
X1X301030 13+ XpX10,0{y +
Xy X30,0,(n tX,X30,03{+
X3X10301{3 +X3X,030,(3 +
X3X30505051"?

an

Since the diagonal elements of the correlation matrix
equal one, and ij = Zﬂ, it is possible to choose a simpler
version:

g, :[X120.12 +2X1X,010,01, +2X1X30,03(3
2 2 2 2 41/2
+2X,X30,03{ 3 +X;0; +X;0;] /2. (12)

Applying these relations on the above mentioned mod-

el example, we obtain the following results:

The calculated portfolio profitability is 6.0846% and
the share of security value in the portfolio value is X:

Table 4. Weight of security in portfolio

Security Weight of security in portfolio X; (%)
A 33.8895
B 17.9353
C 48.1752

100.0000

Source: own calculations
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The covariance and correlation matrices were calculat-
ed further for the profitability of securities. Profitability
of securities A correlates positively with profitability of
securities B ({, , = 0.547) and negatively with profitabili-
ty of securities C ({,.=—0.827). Profitability of securities
B correlates negatively with profitability of securities C
(€ =—0.588).

By means of standard deviations of profitability of the
securities A, B, C and calculated correlation coefficients,
the co-variation matrix was composed (Table 5).

Now by means of the relations shown (10), we calculate
the standard deviation 0, which represents the risk ratio
in the portfolio:

0P2 =0.33885% x 0.31458 + 2 x 0.338895 x 0.179353 x
0.15713 + 2 x 0.338895 x 0.481752 x (~0.89351) + 2 x
0.179353 x 0.481752 x (—0.57958) + 0.179353% x
0.26187 + 0.481752% x 3.71061 = 0.5328

0, =10.5328=0.7299=0.73

Profitability of the portfolio then is within the interval:
(profitability — risk ratio, profitability + risk ratio), hence
(6.08—0.73,6.08+0.73),1.e. 5.35—6.81%.

Table 5. Co-variation matrix

A B (2) c®
A (1) 0.31458 0.15713 -0.89351
B (2) 0.15713 0.26187 -0.57958
C @3 -0.89351 -0.57958 3.71061

Source: own calculations

CONCLUSION

This result should show to an investor that though the
estimated profitability of portfolio should reach 6.08%
according to the calculation, then regarding the risk ratio
in the positive case it could reach even 6.81%, and in the
negative case, the estimated value of profitability could
fall to 5.35%.

The article deals with possibilities of efficiency evalu-
ation of investment into securities. In the agricultural
primary production, where a completely different legal
type of ownership predominates (co-operatives, private
farmers), there are business companies including the
joint-stock ones, however, at present (and in the nearest
future) it is just hardly possible to imagine an investment
into this enterprise branch. A completely different situa-
tion is in the agribusiness dimension or in an agri-food
complex where joint-stock companies present a frequent
type of ownership and investment into some of them
could be a profitable business, considering all aspects.
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