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Abstract: The most important factor often determining the prosperity or bankruptcy is the
ability of the firm to make correct decisions in financial management questions. Like every
decision, the decisions on the level of financial management must be based on detailed
financial analysis. Pyramid systems of financial and economic indicators are therefore
inevitable and extremely important tools of the financial analysis. They are able to capture
the different processes and relations in the enterprise. The main goal of this paper is to
describe the methodological approaches to create a hierarchy of selected financial and
economic indicators and their subsequent practical use in the pyramid systems.
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Introduction

An important prerequisite for pyramid decomposition is knowledge of the firm
management how to interpret financial and economic links between various
indicators. Most of the pyramid decompositions are based on Du Pont equations.
Du Pont equations enable to progressively decompose the ratio on the top of the
pyramid (primary indicator) in a logical and deductive way. Characteristic feature
of the primary indicator is that it is highly integrated indicator and it can be
gradually disintegrated into other analytical (less integrated or secondary)
indicators. Pyramid system of financial indicators is characterized by the
conditionality of individual indicators, which means that the indicator of a lower
layer (less integrated indicator) presents the economic criterion for indicators of
higher layers (higher integrated indicators). Integrity of the financial indicator
expresses the weight of the ratio on an analyzed phenomenon. Primary indicators
are being the most general indicators which peak the pyramid. Analytical
(secondary) indicators are more detailed and have lower degree of integrity. These
are placed at lower layers of the pyramid system (from the perspective of the
pyramid, primary indicator is closer to the top and secondary indicators are further
from the top). The method of decomposition of primary indicators is based on
mathematical and logical links. Vertical ties among indicators are causal.
Horizontal links among indicators of certain layer of the pyramid are
complementary. The direction and intensity of different factors affecting the return
on assets (ROA) may therefore be very different.
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Understanding the decomposition of indicators is essential to understand the
pyramid systems. Decomposition of a ratio (in literature also called analytical
model) is actually a mathematical expression that links the system of indicators and
a "pyramid" is its clear graphical representation.

One of the most widely used decompositions of indicators, as already
mentioned in the text above, is the Du Pont decomposition of return on assets.
Return on assets belongs to the group of profitability ratios providing a picture of
business performance. However it does not explain the reasons behind the firm
performance. To understand these reasons it is necessary to pay attention to a
deeper analysis of financial statements. Sources of growth in profitability for the
analyst present a valuable lesson that can be used in the future. Decomposition of
the return on assets to its individual components is made by extension (by
multiplying or dividing the numerator and denominator) by a fraction of turnover
variable. The form of decomposition is as follows:

ATD ATD [QP%Y N ATD LT
ROA = = . = .
Assets Assets dales dales Assets
Return on Turnover
Sales

where ROA — Return on Assets
NP — Net Profit
This decomposition has gained big popularity for its simplicity but also for

significant degree of explanatory ability. It expresses:

¢ close relationship (interdependence) between profitability and turnover,

e if the aim of the firm is to increase the profitability of assets (or profitability of
the total capital used in the business) it is necessary to impact the turnover
and/or the profitability to increase,

e if the return on assets is constant (for example inelastic because of strong
competition in the sector), then the company has to decide between two
variables - either the company wants to achieve higher turnover with lower
profitability or the company prefers higher profitability and a slower turnover.
In practice, there are for example hypermarkets and discount stores with food,
which prefer a high turnover of goods with lower profits per a unit of goods, or
there can be a goldsmith, which sells less goods but with higher unit margins.

The above relationship shows that the return on assets is dependent on the
profitability of sales (return on sales) and on the turnover. In the case the company
would use only own capital, then the value of total capital would be equal to the
value of total assets:
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Own Capital = Total Capital = Total Assets

In such a case we can also write:

ROE =ROA

However the case of using only own capital is relatively rare in business
practice. Foreign sources of capital affect the final performance of the company
and cause differences between the values of ROA and ROE (ROE # ROA).
Important factor here is the gearing ratio (the share of foreign capital on total
capital), which determines the intensity of leverage effect. Therefore, in many
cases we extend the basic Du Pont equation and get different forms of
decomposition.

Aim and method

Pyramid system based on Du Pont equations was designed to analyze the
profitability of assets (ROA) of an enterprise. The aim of our analysis is to
evaluate the profitability of business assets through special pyramid system and to
quantify the influence of the increase or decrease of analytical indicators on the
development of ROA in the observed period (for these purposes a fictitious
business name FAT, Inc. has been created). Various methods of scientific
investigation, such as the comparative method (comparison), method of analysis
and synthesis were used to achieve our objective. Furthermore, standard
mathematical relations and procedures were used to quantify the impact of the
change of various analytical indicators on the change of the primary indicator.
These methods are generally known and used, when multiplicative and additive ties
are binding the indicators inside the pyramid system. Economic software
SOFINA_standard was used to make the computations. Outputs of this software
are mathematically rounded; therefore the results of our computations may vary
slightly when calculating by hand.

Results

Pyramid Decomposition of Return on Assets (ROA)

The first step in the pyramid decomposition process is the creation of the
pyramid system of indicators. Logical relations among indicators are described by
simple mathematical operations (addition, subtraction, multiplication and division).
These mathematical relationships among variables can be divided into two main
groups; additive relations (addition, subtraction); multiplicative relations
(multiplication, division).

In case there is a multiplicative relation among analytical indicators, we may
use variety of methods to quantify the impact of their change on the development
of the primary indicator. Selection of the method depends on concrete variables
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and their values. The most accurate method is logarithmic method. Its use,
however, fails if the index of the indicator is a negative number. In this case we
must resort to one of the three other methods, which are not interfered with a
negative index. These methods differ mainly in way of calculation and in the
precision of calculated results. Functional method is believed to be relatively
precise, but algorithmically the most difficult. Less accurate is the chain
substitution method, it is not interfered with negative index problem and it
represents a simple way of computation. However it is a less precise method, as the
outcome of the computation is dependent on the order in which variables are
calculated. This problem is eliminated by the next method of decomposition with
residuum; however this method is more complicated to compute and to interpret
the obtained residuum.

Following pyramid system was designed to decompose the return on assets
(ROA) indicator into its analytical components.

P TR— "

rOA= Y2 _ _IR-C
TA FA+ A+ 4

Where: ROA — Return on Assets, TA — Total Assets, NP — Net Profit, TR — Total

Revenues, TC — Total Costs, FA — Fixed Assets, CA — Current Assets, OA — other

Assets.

Impact Analysis of Changes in Analytical Indicators on the Development of
ROA

Pyramid decomposition of ROA is shown in Figure 1. Selected input and
output data to the given pyramid system are clearly listed in the Table 1. A detailed
procedure for calculating the pyramid decomposition is shown in
Table 2.

6
ROA=NP/TA
0.0156 | 0.0909
481.81
0.0753 %
NP TA
661 5567 42314 61252
4906 74;21 18938 44.76%
o
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-0.0158 101.20
%
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-0.0013 | -8.38% -0.015 -95.3% 0.0004 2.53%

Figure 1. Pyramid Decomposition of Return on Assets (ROA)
Source: Kotuli¢, Kiraly, Rajcaniova, (2010).

Interpretation of numerical information under an analytical indicator is explained in
Figure 2.

indicator

value of indicator in 2009

difference (annual change)

absolute impact

NP
661 5567
4906 | 742.21 %
0.0911 | 583.01 %

value of indicator in 2010

(Index -1) in %; growth rate

relative impact

Figure 2. Interpretation of the Results in the Pyramid Decomposition
Source: Kotulic, Kiraly, Rajcaniova, (2010).

. Year Year L Growth Abs. Rel.
Layer Indicator Change . .
2009 2010 rate impact impact
05/03
NP/ Return on o
0 TA  Assets (ROA) 0.0156 | 0.0909 | 0.0753 5.8181 481.81% - -
1.1 NP Net Profit 661 5567 4906 8.4221 742.21% | 0.0911 583.01%
1.2 TA  Total Assets | 42314 61252 18938 1.4476 44.76% | -0.0158 | -101.20%
Total
2.1 TR 106320 | 100097 -6223 0.9415 -5.85% | -0.1155 | -739.52%
Revenues
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. Year Year Liritess Growth Abs. Rel.
Layer Indicator Change . .
2009 2010 05/03 rate impact impact

22 TC  Total Costs | 105659 | 94530 | -11129 0.8947 | -10.53% | 0.2066 | 1322.54%

3.1 FA  Fixed Assets | 10482 12050 1568 1.1496 14.96% | -0.0013 -8.38%

32 | ca i’;zzzt 31024 | 48867 | 1784 | 15751 | 57.51% | -0.0149 | -95.35%

33 OA  Other Assets 808 335 -473 0.4146 | -58.54% | 0.0004 2.53%

Table 1. Input and Output Data for ROA Decomposition
Source: Kotuli¢, Kiraly, Rajcaniova, (2010)

Indicator COMPUTATION RESULT
Change Aroa = ROAg —ROA, = 0.0753
ROAg
Index IROA: —_— = 5.8181
Return on ROA,
Assets
(ROA) Growth
m’;‘éw = (Ilroa — 1) - 100% = 481.81 %
(0. layer) .
Absolute Not computed because it is i
impact primary indicator
Relative Not computed because it is i
impact primary indicator
Change Anp = NP — NP, = 4906
Net Profit g . y A
NP
(NP) NP,
Index Lhe= — = 8.4221
(1. layer)
NP,
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Indicator COMPUTATION RESULT
Growth
mrt Zw =(Ixe — 1) - 100% = 742.21%
log INP
Absolute (ANP —d AROA)ABS = E— 0.0911
impact “Aroa = '
lOg IROA
log INP
Relative (ANP —> AROA)REL = E— 0
impact *(Iroa—1) - 100% = 583.01%
log Iroa
Change Ara=TAg—TAL= 18938
TAgp
Index Itp=— = 1.4476
TAA
Growth
=(Ira—1)-100% = 44,769
Total Assets rate (Ira = 1) - 100% 76%
(TA)
log Ita
(1 layel‘) Abso,ute (ATA - AROA)ABS = _0 0158
impact Aroa = '
log Iroa
log Ita
Relative (ATA —> AROA)REL = — _ 0
impact (Iroa— 1) - 100% = 101.20%
IOg IROA
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Indicator COMPUTATION RESULT
Change AR =TRg— TR,y = -6223
TRy
Index Itp= —— = 0.9415
TR,
Growth B ) 0/ o
Total ate =(Ir—1)100% -5.85%
Revenues (TR)
ATR
(2. layer) Absolute (AR > Aroa)as =  —— - 20.1155
impact (Axp = Aroa)aBs =
Axp
ATR
Relative (ATR —> AROA)REL = _— -739.52%,
impact (Axp = Aroa)rEL = '
ANP
Change Arc=TCg—TCy = -11129
TCgy
Total Costs Index Iyc= —— = 0.8947
(TO) TCa
Growth
(2. layer) m’;‘éw = (Irc— 1) - 100% = -10.53%
Absolute Arc 0.2066
. y .
mpac (Arc —> Aroa)ass = -
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Indicator COMPUTATION RESULT
(Axp = Aroa)ass =
ANP
Arc
Relative (Arc = Aroa)reL = - 1322.54%
impact (Anp = AroA)REL =
Axp
Change Apa=FAg—FA, = 1568
FAgp
Index = — = 1.1496
FA,
Growth = (Iea— 1) - 100% = 14.96%
Fixed Assets | 1ale
(FA)
Apa
(2. layer) Absolute (Ara = Aroa)aBs =  —— - -0.0013
impact (Ata = Aroa)aBs =
ATA
AFA
Relative (Ara = Aroa)reL = —
. -8.38%
impact (Ata = Aroa)reL = '
Ata
Change Aca=CApg—CAL= 1784
Current
Assets (CA)
Index CAjp 1.5751
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Indicator COMPUTATION RESULT
[ea= — =
(2. layer) CAx
Growth
m};ZW = (Ica—1) - 100% = 57.51%
Aca
Absolute (Aca = Aroa)ass = —_—
: -0.0149
impact (Ata —> Aroa)ass =
Ata
Aca
Relative (Aca = Aroa)ReL = —
. -95.35%
impact (Ata —> Aroa)reL = ’
ATA
Change Aoa=0Ag—OA, = -473
OAg
Index oa= — = 0.4146
Other Assets OAA
(0A)
Growth
mrt(;w = (Ioa— 1) - 100% = -58.54%
(2. layer)
Aoa
4bsolute (Aoa = Aroa)aps = —— * 0.0004
impact (Ara —> Aroa)ass =
ATA
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Indicator COMPUTATION RESULT
Ao
Relative (Aoa = Aroa)REL= —— - 2.53%
impact (Ata —> Aroa)reL =
Ata

Table 2. Detailed Methodology of Pyramid Decomposition of ROA
Source: Kotuli¢, Kiraly, Rajcaniova, (2010)

Impact Analysis of the Changes in NP and TA on the Development of ROA

In this section of the decomposition we calculate the impact of changes in
analytical indicators NP (Net Profit for the observed year) and TA (Total Assets)
on the change in primary indicator NP / TA (Return on Assets, ROA) for the
observed period. The analysis is based on data already listed in the above tables
(Table 1 and Table 2).

Quantification

The basis for the decomposition is expressed by equation:
NP/TA=NP:TA

Where: ROA is a primary indicator (top indicator, with the highest integrity and 0.
decomposition layer), NP, TA are analytical indicators (1.decomposition layer).

Logarithmic method was used to compute the impacts. First, indexes of
selected indicators were computed:
Ix = (NP/TA) 919 / (NP/TA) 32999 = 0.0909 / 0.0156 = 5.8181
Ia = NP3/ NP2y9 = 5567/ 661 = 8.4221
Ib = TAzg19/ TAzg99 = 61252 / 42314 = 1.4476

The impact of the development of net profit on the development of ROA
(multiplicative relation — division) computed as follows:

log I (NP) log 8.4221
Absolute impact = —— — x A(NP/TA) = —— x 0.0753 =
0.0911
log I (NP/TA) log 5.8181
log I (NP) log 8.4221
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Relative impact = x [I (NP/TA) — 1] x100 = ————— X
481.81% = 583.01%

log I (NP/TA) log 5.8181

Impact of the development of total assets used in the firm on the development of
ROA (multiplicative relation — division) computed as follows:

log I (TA) log 1.4476
Absolute impact= - ——— X A(NP/TA) = - —— x 0.0753 =
-0.0158
log I (NP/TA) log 5.8181

log I (TA) log 1.4476
Relative impact = - ——— x [ (NP/TA) — 1] X100 = -—— x 481.81% =
-101.20 %

log I (NP/TA) log 5.8181

Verification for ROA decomposition, (1. decomposition layer — impact
analysis of the changes in NP and TA on the change in ROA)

The sum of impacts of all analytical indicators in the first decomposition layer
on the change in primary indicator must be equal to change in the primary
indicator.

In absolute terms:

(Avp — Aroa)ass + (Ara — Aroa)ups = A (ROA)
0.0911 + (-0.0158) = 0.0753

In relative terms:
(Avp = Aroa)rer + (Ara = Aros)rer= [1 (ROA) — 1] x100

583.01 % + (-101.20 %) = 481.81 %

Equality is maintained; the sum of the impacts of the changes in NP and TA
on the change in the profitability of assets (ROA) is equal to the change of ROA.
(The results may differ only due to rounding.)

A similar computation procedure is used when analyzing the effect of
changes in TR, TC, FA, CA and OA to change in the ROA.

Conclusion

Pyramid system of financial-economic indicators allows optimizing financial
processes, particularly in regard to the evaluation of financial goals of the
enterprise. Therefore, creating hierarchical systems of financial and economic
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indicators in financial management will always play an important role in financial
decision-making of enterprise.

In the case of a modified decomposition of firm’s profitability of assets we
can conclude that the increase in ROA was due to a positive impact of growth net
profit (NP) in the observed period. Net Profit recorded a 8.4-fold increase in 2010
in comparison to 2009. The value of firm’s profit increased from 661 EUR to 5 567
EUR, i.e. by about 4 906 EUR in absolute terms, or by 742.21% in relative terms.
This growth had a positive impact on the development of ROA and caused a
growth of ROA by 0.0911 in absolute terms, or by 583.01% in relative terms.

Growth in property values had on the contrary a negative impact on the
development of ROA. Change in value of total assets by 44.76% resulted in a
reduction of ROA by 0.0158 i.e. by 101.20%. It is positive to see that the growth of
company profits has required only modest increase in individual items of assets,
compared with profit growth and therefore the positive impact of the net profit
exceeded the negative effect of the total business assets.

As is apparent from the preceding section, the increase in profitability of
assets ROA was caused mainly by positive effects of the increase in net profit and
to a lesser extent by the negative impact of growth in the value business assets.
Results of the second decomposition layer provide us with answers to the question,
what factors were behind the already mentioned increase in profits and business
assets.

Net Profit in 2010 increased in comparison to 2009 due to cost savings by
11129 EUR or by 10.53%. Thanks to the cost saving, the return on assets increased
by 0.2066 or by 1322.54%.

The fact that the overall increase in profitability of assets was lower and
reached 481.81% growth rate was due to the cost savings were reflected also in
lower revenues. The decrease in total company revenues by 106 320 EUR in 2009
to the value of 100 097 EUR in 2010 had a negative impact on ROA and lowered
its value by 0.1155 in absolute terms, or by 739.52% in relative terms.

The remaining effect on the growth of ROA was caused by the development
of business assets. The value of total assets grew and so the profit per unit was
lower (ceteris paribus) and therefore the development of growth in total assets had
a negative impact on ROA. What was the real development of concrete items of
firm’s property and what was their impact on the profitability of assets
development?

The value of fixed assets has increased from 10 482 EUR in 2009 to 12 050
EUR in 2010, which stood behind the reduction the profitability of assets by
0.0013 in absolute terms or by 8.38% in relative terms.

Even more significant was the impact of the change in current assets on the
development of ROA. It was caused by the growth of current assets, which was
stronger and reached to 57.51%. This growth stood behind the reduction of ROA
by 0.0149 in absolute terms, or by 95.35% in relative terms.

Other items of assets have decreased by 473 EUR, from 808 EUR in 2009 to
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the value of 335 EUR in 2010. Therefore these are the only part of the firm’s
property, whose development had a positive impact on growth of ROA by 2.53%.
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WYBRANE PODEJSCIA METODOLOGICZNEGO DO ROZKEADU
PYRAMID ZWROTU Z AKTYWOW DLA POTRZEBY FINANSOWE EADU
KORPORACYJNEGO

Abstrakt: Najwazniejszym czynnikiem czgsto okreslenia dobrobytu lub upadlosci jest
zdolnos$¢ przedsigbiorstwa do podejmowania wiasciwych decyzji w kwestii finansowych
zarzadzania. Jak kazda decyzja, decyzje na poziomie zarzadzania finansami musi opieraé
si¢ na szczegotowej analizie finansowej. Systemow Piramida wskaznikow finansowych
i ekonomicznych sa wigc nieuniknione i bardzo wazne narzgdzia analizy finansowej. Sa
one w stanie uchwyci¢ réznych procesow i stosunkéw w przedsigbiorstwie. Glownym
celem tego artykulu jest opisanie podejscia metodologicznego do tworzenia hierarchii
wybrane dane finansowe 1 wskazniki ekonomiczne, a nast¢pnie ich praktyczne
zastosowanie w systemach piramidy.
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