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Abstract

Abundant research shows that the characteristic feature of corporate financial results is
the long-term reversion of those results toward the levels average for the whole economy. In
the case of revenues this means that companies which in a given period show above-average
revenues’ growth in the following periods express the tendency to show slower pace of this
growth and companies which in a given period show below-average revenues’ growth in the
following periods express the tendency to show faster pace of growth. This paper presents the
phenomenon of reversion toward the mean in the case of revenues’ growth of individual
industries in Poland in the period of 2006-2008. The research found that the relative revenues
growth within the individual industries shows the tendency of reversion toward the mean.

1. Introduction

Forecasting corporate revenues’ growth constitutes an essential element of most models
of corporate financial analysis and valuation [Moyer, McGuigan, Kretlow 1995; Penman 2007;
DePamphilis 2008]. Given that revenues’ growth of individual companies is strongly dependant
on the pace of growth of the industry in which these companies operate, predicting revenues’
growth in the whole industry is important in evaluating the growth perspectives of the
companies belonging to that industry [Palepu, Healy, Bernard 2004]. Abundant research shows
that the characteristic feature of corporate financial results (measured by e.g. revenues’ growth,
profitability, etc.) is a long-term reversion of those results toward the economy-wide average
levels [Fama, French 1999; Hwang, Keil, Smith 2005; Bajaj, Denis, Sarin 2000; Murstein
2003]. In the case of corporate revenues this means that the companies that in a given period
show over-average (above-average) revenues’ growth in the following periods express the
tendency to show slower (faster) pace of this growth. It probably also means that the financial
results of all individual industries express long-term reversion toward the economy-wide
averages. The paper explores the phenomenon of reversion toward the mean in the case of
revenues’ growth of individual industries in Poland in 2006-2008 (the period of accelerated
economic growth after the European Union’ accession).
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2. The applied analytical procedure

In the research the data concerning total revenues of Polish companies were used. The
analysis was based on the data relating to the revenues’ growth of 39 industries in 2006-2008.

These data are shown in Table 1.

Table 1: Total revenues’ growth of Polish industries in 2006-2008 years.

Revenues growth*

Revenues growth*

Industry 2006 | 2007 | 2008 Industry 2006 | 2007 | 2008
Manufacture of
Mining of c.oal and lignite; 0.94 1,00 122 medl.cal, precision and 122 118 117
extraction of peat optical instruments,
watches and clocks
Manufacture of motor
Other mining and quarrying | 1,10 1,27 1,16 vehicles, trailers and 1,17 1,14 1,06
semi-trailers
Manufacture of food 1,07 115 1,05 Manufacture Qf other 1,06 106 1,08
products and beverages transport equipment
Manufacture of tabacco 1.06 118 0.72 Manufapture of 1,10 111 0.97
products furniture
Manufacture of textiles 1,04 1,10 0,95 Recycling 1,29 1,24 1,11
Manufacture of wearing 112 0.99 0.95 Electricity, gas, steam 1,08 1,01 121
apparel and furriery and hot water supply
Collection, purification,
Manufacture of leatherand |y 15| | 1g | 094 | anddistributionof | 1,08 | 1,02 | 1,09
leather products
water
Manufacture of wood and
wood, straw and wicker 1,07 1,23 0,97 Construction 1,21 1,31 1,15
products
Sale, maintenance and
Manufacture of pulp and 1,04 113 1,04 repair of motor vehlcl§s 1,14 122 106
paper and motorcycles; retail
of automotive fuel
Publishing, printing, and
reproduction of recorded 1,06 1,06 1,02 Who}esg le and 1,17 1,12 1,12
. commission trade
media
Retail trade; repair of
Manufacture of coke, 1,27 | 1,18 | 1,28 | personal and household | 1,13 | 1,23 | 1,18
refined petroleum products
goods
Manufacture of chemicals |y 15 4 54 | 102 | Hotels and restaurants | 1,16 | 1,19 | 1,11
and chemical products
Manufactqre of rubber and 1.19 1.19 1.06 Land tr?msport% 1,14 112 106
plastic products transport via pipelines
Auxiliary transport
Manufacture of other non- 1 1) 53 | 7 activities; tourism 118 | 118 | 122
metallic mineral products Co
organization
Manufacturfz of basic 129 1,14 0.99 Post apd ' 1,03 106 1,07
materials telecommunications
Manufacture of metal 122 125 1,08 Real e§tate, reqtlpg and 111 124 1,19
products business activities
Manufacture of machinery | 13| o6 | 7 Education 120 | 1,32 | 1,26
and equipment
Manufacture of office 0,96 | 1,46 | 184 | Healthand social work | 1,20 | 1,25 | 143
machinery and computers
. Other community,
Manufacture of electrical | 1 |1 15 | (g4 social and personal 1,06 | 1,23 | 136
machinery and apparatus . o
service activities
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Manufacture of radio,
television and
communication equipment
and apparatus
* previous year=1
Source: Central Statistical Office; author’s calculations.

1,16 | 0,99 | 1,10

The sample under investigation was divided into two sub-samples. The first one embraced
the period between 2006-2007 and the second one embraced 2007-2008. In each of the sub-
samples we analyzed the reversion toward the mean of the industries’ revenues growth. In the
case of the first sub-sample all 39 industries were sorted in order of decreasing revenues’
growth in 2006 (from the industry with the highest growth to the industry with the lowest
growth). Then the sorted industries were divided into ten deciles so that the first decile
embraced 10% of industries with the fastest revenues’ growth in 2006 and the last decile
embraced 10% of industries with the slowest revenues’ growth in 2006. Because total number
of observations cannot be divided equally into ten deciles we adjusted the number of
observations in the last decile (it embraced 3 observations). For each of the deciles constructed
in this way the median revenues’ growth in 2006 was computed. Then the median revenues’
growth in the following year was computed for the same deciles. The obtained medians of
revenues’ growth (in ten deciles) were normalized by dividing the median in the given decile
by the median in all the industries. Analogous computations were made for the second sub-
sample (comprising 2007-2008). The obtained normalized medians of revenues’ growth
enabled evaluation of the reversion toward the mean of the industries’ revenues growth.

3. The results

Chart 1 presents the phenomenon of reversion toward the mean in the case of revenues’
growth of industries in 2006-2008. The chart shows the averages of normalized medians of
revenues’ growth. For example, the value for the first decile in period T (where T is the year for
which the initial sort of all the industries is made) constitutes the arithmetic average of two
values of normalized medians obtained for the first decile in the first years of both sub-samples.
Analogously, the value for the first decile in period T+1 (where T+1 is the year following the
year for which the initial sort of all the industries is made) constitutes the arithmetic average of
the two values of normalized medians obtained for the first decile in the second years of both
sub-samples. As it can be seen in the chart, the 2006-2008 period was characterized by a
significant reversion toward the mean of revenues’ growth of Polish industries. In the periods
under investigation the normalized median of revenues’ growth in the first decile averaged
1,12. That means that the median revenues’ growth in the first decile exceeded the median
revenues’ growth among all the industries by about 12%. The analogous value for the tenth
decile averaged 0,85. That means that the median revenues’ growth in the tenth decile was
lower than the median revenues’ growth among all the industries by about 15%. However, this
difference starts to diminish in the following year. The distance between the highest and the
lowest value of normalized median, that in year T averages 28 percentage points, in the
following year declines to 10 percentage points. The observation of the normalized median
revenues’ growth in the remaining deciles brings similar findings. The distance between the
second highest and the second lowest value of normalized median, that in year T averages 16
percentage points, in the following year declines to 10 percentage points. However, it should be
noticed that despite the discernible reversion toward the mean, in year T+1 the relative
revenues’ growth in the first deciles remains on the above-average levels and the relative
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revenues’ growth in the last deciles remains on below-average levels. Therefore the total
reversion to the mean takes more than just one year.

Chart 1: Normalized median revenues’ growth* in ten deciles of Polish industries in 2006-
2008.
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* normalized medians of revenues’ growth were computed as the ratio of median revenues’
growth in a given decile to the median revenues’ growth among all the industries in the same
period

*#10% of industries with the highest revenues’ growth in year T

*#% 10% of industries with the lowest revenues’ growth in year T

Period T is the year for which the initial sort of all the industries is made and period T+1 is the
year following the year for which the initial sort of all the industries is made.

Source: Central Statistical Office; author’s calculations.

The visual inspection showed that the reversion toward the mean was present in revenues’
growth of Polish industries in 2006-2008. It means that if in any year some industry
experiences above-average (below-average) revenues’ growth, this relative revenues’ growth
usually declines (rises) in the following year toward the all-the-industries average. Given the
fact that the total reversion toward the mean takes more than one year the analysis of the pace
of this reversion was conducted. The upper part of Table 2 presents the normalized median
revenues’ growth in the first years of both sub-samples (i.e. in periods that constituted the basis
for dividing the given sub-sample into deciles). The last column of the table (in the upper part)
presents the arithmetic averages of both normalized medians (from both sub-samples). In order
to evaluate the pace of reversion toward the mean we computed (for each decile in both sub-
samples) the ratio of normalized median in the second year to the normalized median in the
first year. These data are shown in the bottom part of Table 2.

In the analyzed sub-samples the median revenues’ growth of industries making the first
decile exceeded the median revenues’ growth of all the industries by about 12%. However,
only after one year the normalized median revenues’ growth in this decile decreased by the
average of 5% (it should be noted, however, that this finding is not unambiguous for both sub-
samples). The opposite situation occurs in the case of 8", 9™ and 10™ deciles. The median
revenues’ growth of industries making the 10™ decile averaged about 85% of median revenues’
growth of all the industries. However, in the following year the significant reversion toward the
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mean occurred (normalized median revenues’ growth in the last decile rose by an average of
13%).

Table 2: Normalized medians of revenues growth* in year T and the changes of those medians
in year T+1.

Deciles of Sub-sample Arithrrilrel:tti)((:) tz;lverage
industries | 2006-2007 | 2007-2008 sub-samples
Normalized medians
of revenues’ growth in period T
Decile 1** 1,13 1,11 1,12
Decile 2 1,07 1,06 1,06
Decile 3 1,05 1,04 1,05
Decile 4 1,03 1,02 1,03
Decile 5 1,01 1,00 1,01
Decile 6 0,99 0,98 0,98
Decile 7 0,97 0,95 0,96
Decile 8 0,94 0,92 0,93
Decile 9 0,93 0,87 0,90
Decile 10¥** 0,85 0,84 0,85

The changes in normalized medians
of revenues’ growth in period T +1*%%*

Decile 1** 0,88 1,01 0,95
Decile 2 1,01 1,00 1,01
Decile 3 0,94 1,05 1,00
Decile 4 0,94 0,96 0,95
Decile 5 1,01 1,00 1,00
Decile 6 0,97 0,97 0,97
Decile 7 0,93 1,03 0,98
Decile 8 1,07 1,01 1,04
Decile 9 1,01 1,15 1,08

Decile 10%** 1,05 1,21 1,13

* normalized medians of revenues’ growth were computed as the ratio of median revenues’
growth in a given decile to the median revenues’ growth among all the industries in the same
period

** 10% of industries with the highest revenues’ growth in year T

*#% 10% of industries with the lowest revenues’ growth in year T

*#%* normalized median revenues’ growth in a given decile in year T+1 divided by normalized
median revenues’ growth in the same decile in year T

Source: Central Statistical Office; author’s calculations.

Data from the last column of Table 2 enabled the quantification of the pace of reversion
toward the mean. Chart 2 presents the relationship between the average (in the first years of
both sub-samples) values of median revenues’ growth in individual deciles and the changes of
those normalized medians ensuing in the following year. In the analyzed periods there was
quite a significant negative relationship between the industries’ relative revenues’ growth in
period T and later (in period T+1) changes of this relative growth. Industries with the above-
average (below-average) revenues’ growth in a given year tend to experience the decrease
(increase) of this growth toward all-the-industries average in the following year.
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Chart 2: The relationship between the normalized medians of revenues’ growth in deciles of
industries in year T and the changes of this growth in the same deciles in year T+1.
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Chart 3: Ten-year reversion curves of normalized revenues growth* of Polish industries
simulated on the basis of estimated log-linear regression.
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* the ratio of revenues’ growth in a given industry to median revenues growth for all industries
** yearly periods (T means the basic year and T+n means following years)
Source: Central Statistical Office; author’s calculations.

The log-linear regression shown in Chart 2 enabled the simulation of the relative
revenues’ growth of industries in ten-year timeframe. The estimated regression enables the
calculation of the expected scope of next-year reversion toward the mean for each initial value
of normalized revenues’ growth. Recalculation (on the basis of the same regression
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coefficients) made for the further years (after year T+1) permits obtaining a long-term
reversion-curve (on the assumption that in all those years the regression coefficients are stable).

Chart 3 presents the trails of the reversion of industrial revenues’ growth simulated for the
ten initial values (these were the values of medians for the ten deciles shown in the last column
of Table 2). The chart shows that according to the estimated regression describing reversion of
revenues’ growth of industries toward the mean, this reversion takes on average 4-5 years in
Poland (on the assumption, that the regression coefficients are stable). Industries with above-
average (below-average) revenues’ growth in a given year tend to show lower (higher) relative
revenues’ growth in the following years. The initial above-average (below-average) pace of
revenues’ growth in the following years systematically approaches all-the-industries average
level. However, according to the estimated log-linear regression, this process takes on average
about 4-5 years.

4. Conclusions

The research presented in this paper (based on data concerning revenues’ growth of
Polish industries in 2006-2008) found that the relative revenues’ growth of industries tends to
revert toward the mean. In the analyzed sample of 39 industries the significant negative
relationship between the relative (i.e. in relation to the average for all the industries) revenues’
growth in a given year and the change of this relative growth in the next year was detected. It
means that industries characterized by above-average (below-average) revenues’ growth in any
year usually experience significant decrease (increase) of this growth toward the economy-wide
levels in the following years. However, according to the obtained estimates, the process of total
reversion to the mean takes about 4-5 years.
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KONVERGENZ DER DYNAMIK DES EINKOMMENS VON
UNTERNEHMEN ZU EINEM DURSCHNITTSNIVEAU - ERFASSUNG
NACH SEKTOREN

Charakteristisch fiir die finanziellen Jahresergebnisse von Unternehmen ist eine
langfristige Konvergenz dieser Ergebnisse zu einem durchschnittlichen Niveau fiir die gesamte
Wirtschaft. Im Fall der Ertrige bedeutet dies, dass die Unternehmen, die in einem bestimmten
Zeitraum eine iiberdurchschnittlich hohe (niedrige) Dynamik zeigen, in spéteren Perioden eine
Tendenz zur Minderung (Zunahme) aufzeigen. Im Rahmen dieser wissenschaftlichen Arbeit
hat man das Phdnomen der Riickkehr zum Mittelwert im Falle der sektoralen Dynamik der
Ertrage in Polen im Zeitraum 2006-2008 untersucht. Die Studie zeigte, dass die relative
Dynamik der Ertrige der einzelnen Sektoren eine Tendenz zur Riickkehr zum Mittelwert
aufzeigt.

REWERSJA DO SREDNIEJ DYNAMIKI PRZYCHODOW
PRZEDSIEBIORSTW — UJECIE SEKTOROWE

Cechg charakterystyczng wynikow finansowych przedsigbiorstw jest dlugookresowa
rewersja tych wynikéw do poziomdédw przecietnych dla catej gospodarki. W przypadku
przychoddéw oznacza to, iz przedsiebiorstwa wykazujace w danym okresie ponadprzecigtnie
wysoka (niskg) ich dynamike, w okresach kolejnych wykazuja tendencje do spadku (wzrostu)
tej dynamiki. W artykule zbadano zjawisko rewersji do $redniej w przypadku sektorowe;j
dynamiki przychodow w Polsce w latach 2006-2008. Przeprowadzone badanie wykazato, iz
relatywna dynamika przychodow poszczegdlnych sektoréw wykazuje tendencje rewersji do
srednie;.

NAVRAT K PRUMERU V PRIPADE DYNAMIKY PRiJMU PODNIKANI
— SEKTOROVY PRISTUP

Charakteristické znameni finan¢ni vykonnosti podnikli je dlouhodobé navraceni téchto
vysledkli na troven priméru za celou ekonomiku. V piipadé pfijmu, to znamend, ze firmy v
daném obdobi, které vykazuji nad primér vyssi (nizs$i) dynamiku, v nasledujicich obdobich
ukazuji tendenci k poklesu (nartstu) v této dynamice. Clanek se zabyva fenoménem navratu
k priméru v ptipad¢ sektorové dynamiky piijma v Polsku v letech 2006-2008. Vyzkum ukazal,
ze relativni dynamika pfijmu jednolitvych sektor, mé tendenci navraceni se k priméru.




