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Effect of High Wages on Average Wages
in the Czech Republic *

Lubo$ MAREK

Abstract

A standard indicator for the amount of wages 8 #verage value, i.e., the
arithmetic mean. The average wages are regularllipbed as one of the eco-
nomic quantities in which all employees are inte¥dsAs a matter of course it
is often said that about two-thirds of employeesidlbachieve the average value
of wages. One of the reasons for this fact mayhbeskistence of high wages —
that is, wages substantially higher than most &f tlthers. We will see in this
paper that, even if there are not many such waitpey, may have a strong effect
on the average value. Our calculations will shovs tffect on particular data.
We will exclude the high wages from the completeuse recalculate the aver-
age values after such exclusions. We will alsoysthe proportion of the high
wages in the quantity and amount of all wages. \lleaiso be interested in the
value of the median and how this value is changeexgluding the high wages.
Another observation is that the high wages and tiféécts on the average values
is predominantly a domain of men — this influersceniuch smaller for women.

Keywords : average wage, extreme wage, percentile measuretame

JEL Classification : A10, CO1

Introduction

The wages are analysed by many authors arounsaitié. The level of wages
in each country is mainly influenced by the ecoroaiiuation of this country —
see articles Neumann, Budde and Ehlert (2014) onlidd2013). The related
problem in Slovakia was studied by some authorgniNg, for example, the
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article of prof. Terek (2016), in which the issueoatliers and measures of loca-
tion in analyses of wages and incomes is solvedhyMaithors are interested in
this topic — we can list articles Babecky, Gafl§and Zigraiova (2017); Balcar
and Gottvald (2016); Grotkowska, Wincenciak andd@ajwicz (2018) or Wang,
Caminada and Wang (2017). On wages affect a vanietsictors — see articles
Smyk, Tyrowicz and Liberda (2014); Dunsch (2017ytt@ald, Rievajova and
Sipikalova (2013) or Guo and Yu (2017).

In this paper we will compare the average valuavafies in the Czech Re-
public (in CZK) with the hypothetical average vaduealculated from our data
set by excluding the wages above a certain lingt. this limit we will take
the values of 100,000; 90,000; 80,000; 70,000;6hA00 CZK. In other words,
we will be concerned with the average values ofwhges up to 100,000 CZK;
90,000 CZK; etc. We will determine the proportidrtiee high wages regarding
the quantity and the amount, and assess the efféoe high wages on the aver-
age values of wages. We will study these compasi$onthe Czech Republic as
a whole, as well as in two groups divided by gentléurns out that in the group
of men the influence of high wages is significaritlgher than in the group of
women. We will further calculate the changes oftilipothetical average values
with respect to the percentiles. If the expectatibthe entire Czech Republic is
that the average is approximately the 67% pereertis value should go down
after the exclusion of the high wages. Another poininterest is the change of
the median value after the exclusion of the higlyesa The quantity of high
wages is small; hence we do not expect a significaange of the median. This
conjecture will be confirmed by calculations.

1. Methodology

We have at our disposal a data set of wages €opéhiod from 1995 to 2016
by the company Trexima (2016). The period is ratbeg; during this time the
scope of the data set has grown. There were al2dud@) observations in 1995
and 2,119,000 in 2016. This data set is sufficjergpresentative to enable us
to generalize the conclusions obtained. The resoluf data is very fine: the
width of the observation interval is 500 CZK. Thasle descriptive statistics
are available to us — averages, percentiles (18%, 30%, 75%, and 90% per-
centiles) — as well as the standard deviations éasure variability. The data
are recorded in current prices in CZK. Most recaads compared within the
same year, or by quotients; hence cleaning withasto inflation is unneces-
sary (the comparison would not be affected). Altakations were carried out
in MS Excel.
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2. Wages in the Czech Republic
2.1. Basic Characteristics of Wages

The basic characteristics of wages are in Tabl&d can see that all charac-
teristics all characteristics change over time.

Table 1

Basic Characteristics of Wages

Year Average StanDev D1 Q1 Median Q3 D9
1995 8,311 4,133 4,879 5,963 7,500 9,691 12,314
1996 9,962 5,393 5,645 7,047 8,956 11,50p 14,748
1997 11,322 6,490 6,178 7,910 10,171 13,083 16,774
1998 12,026 8,261 6,287 8,114 10,563 13,801 17,911
1999 12,982 8,262 6,894 8,859 11,50¢ 14,911 19,499
2000 13,541 9,651 6,981 9,077 11,86( 15,570 20,485
2001 14,743 10,372 7,693 9,870 12,901 16,794 22,2B4
2002 15,964 12,994 8,181 10,564 13,85} 18,058 34,00
2003 17,748 13,504 9,143 11,829 15,519 20,070 26,2/
2004 17,759 13,062 9,185 12,073 15,789 20,168 36,14
2005 18,640 13,796 9,371 12,403 16,432 21,376 27,76
2006 19,526 17,696 9,710 12,882 17,148 22,192 88,8p
2007 20,953 18,055 10,381 13,659 18,185 23,602 531,2
2008 22,338 20,714 11,060 14,583 19,26} 25,094 083,3
2009 23,418 19,014 11,681 15,339 20,138 26,241 935,0
2010 24,077 19,316 12,084 15,778 20,758 27,009 436,1
2011 24,484 24,802 12,199 15,996 21,02D 27,225 736,6
2012 24,829 20,109 12,255 16,281 21,31p 27,583 287,3
2013 25,448 20,564 12,416 16,595 21,779 28,322 988,5
2014 25,728 19,612 12,570 16,821 22,074 28,794 829,1]
2015 26,369 19,903 12,978 17,290 22,658 29,566 620,1
2016 27,668 20,478 13,944 18,391 23,757 30,963 262,0
2017 29,166 20,749 14,982 19,547 25,135 32,610 344,3

Note: The symbols in table have the following meaningerage — average of wage; StanDev — standard
deviation; D1 — 10% percentile; Q1 — 25% percenMedian — 50% percentile; Q3 — 75% percentile;-D9
90% percentile. How the individual characteristiteange over time is also well illustrated by Boxplo
Figure 1 and in Figure 2 and by polygon in Figur88xplots for other years are in the article dttaent.

Source Author and Trexima.
2.2. Average Wages

We have at our disposal a table with the intediatribution of wage fre-
guencies at an interval resolution of 500 CZK. Vda calculate all descriptive
statistics from this table, including all percesdil cf. Cyhelsky (1981). From the
viewpoint of quantitative assessment, the mostrésteng characteristics are
the average wages, standard deviations (to meaausbility), and percentiles
(especially the median, and the upper and lowertitgs). The statistical charac-
teristics of wages and income are e.g. in artiBligapromdee (2018) or Jansen,
Lennon and Piermartini (2016). Specifically wage$lovakia and their size are
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analysed with articles Pacakova, Linda and SipK@@42) and Pauhofova and
Zelinsky (2017). It would be interesting to modbktwages with the aid of
a probability distribution (Bartosova and Longfo2@14) and (Mala, 2015).

Figure 1
Boxplot of Wages — Year 2000
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Figure 2
Boxplot of Wages — Year 2017
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In Figure 3 we can see the polygon of frequenimeshe average wages in
the Czech Republic from 1995 to 2016. The symb@) Z/ear in legend denotes
data for the 2nd quarter of the year. At first sigle can see that the characteris-
tics of the wage distribution have been changingr tvme — its location is shift-
ing (the average wages are growing), the varighgitincreasing (the wage dif-
ferences from each other and from the average syaue growing), the skew-
ness is changing (the distribution is more and npostively skewed), and the
kurtosis is decreasing (also in consequence ojiitning variability).

Figure 3
Polygon of Wages
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The right-hand side, showing high wages, is ofipalar interest. The pro-
portion of high wages was negligible in the eadass, but this proportion has
been growing steadily. There was only 0.0068% (praily zero) of wages
above 100,000 CZK (,high wages* below) in 1995, this proportion grew to
1.0125% in 2016. It is also interesting that thare very few wages between
60,000 and 100,000 CZK. A detailed comparison @ashin Tables 2 and 3.

Table 2 shows the average values of wages asctlldy the company
Trexima, as well as the average values after exelus high wages — hypothe-
tical average values, calculated from our datébgetxcluding the wages above
a certain limit. For this limit we will take the kes of 100,000; 90,000; 80,000;
70,000; and 60,000 CZK. In Marek (2010) and in Ntaf2013) we can find
general considerations concerning the time evaiutiovages.



409

Table 2
Average Wages after Exclusion of High Wages

Up to . Up to . Up to . Up to . Up to .
100 diff 90 diff 80 diff 70 diff 60 diff

1995 8,311 8,301 10 8,297 14 8,291 20 8,292 19 8,273 39
1996 9,962 9,932 31 9,922 40 9,909 53 9,911 51 9,875 87
1997 | 11,3227 11,266 55 | 11,251 71 | 11,230 92 | 11,235 87 | 11,167} 155
1998 | 12,024 11,874 152 | 11,833 193 | 11,796 230 | 11,80§ 221 | 11,691 335
1999 | 12,982 12,862 121 | 12,833 150 | 12,796 186 | 12,804 176 | 12,679 303
2000 | 13,541 13,347 193 | 13,313 228 | 13,271 270 | 13,284 257 | 13,133 408
2001 | 14,743 14,507| 236 | 14,462 281 | 14,4071 336 | 14,425 318 | 14,230 512
2002 | 15,964 15,581| 383 | 15,5271 437 | 15,459 505 | 15,481 482 | 15,244 718
2003 | 17,748 17,271 477 | 17,204 544 | 17,118 630 | 17,154 596 | 16,843 904
2004 | 17,759 17,325| 434 | 17,268 491 | 17,194 564 | 17,223 536 | 16,961 797
2005 | 18,64Q 18,134 506 | 18,067 573 | 17,987 658 | 18,019 621 | 17,704 935
2006 | 19,52 18,864| 662 | 18,780 746 | 18,674 852 | 18,720 806 | 18,353 1,173
2007 | 20,953 20,316| 637 | 20,20§ 745 | 20,077 876 | 20,142 811 | 19,668 1,285
2008 | 22,338 21,552| 786 | 21,425 913 | 21,270 1,068 | 21,352 986 | 20,790 1,548
2009 | 23,418 22,338| 1,080 | 22,192 1,226 | 22,018 1,403 | 22,112 1,306 | 21,469 1,949
2010 | 24,077 22,964| 1,113 | 22,812 1,265 | 22,624 1,453 | 22,730 1,347 | 22,041 2,030
2011 | 24,484 23,251| 1,232 | 23,090 1,394 | 22,886 1,597 | 23,004 1,477 | 22,253 2,231
2012 | 24,829 23,589| 1,240 | 23,413 1,417 | 23,198 1,632 | 23,32§ 1,504 | 22,532 2,297
2013 | 25,448 24,129| 1,319 | 23,944 1,504 | 23,711 1,737 | 23,858 1,593 | 22,981 2,467
2014 | 25,728 24,475| 1,253 | 24,281 1,448 | 24,034 1,694 | 24,188 1,540 | 23,271 2,452
2015 | 26,369 25,104 1,265 | 24,900 1,469 | 24,644 1,726 | 24,811 1,558 | 23,842 2,527
2016 | 27,668 26,310] 1,358 | 26,089 1,578 | 25,805 1,863 | 26,004 1,664 | 24,921 2,746

Source Author.

Year CR

The ,CR" column shows the officially published axge wages; ,,up to 100"
the average wages after the exclusion of wageseabo®,000 CZK. The ,diff*
column is the difference between ,CR" and ,up t®@1Q@hat is, the difference of
the average wages over the entire Czech Repuldin the average after the
exclusion of wages above 100,000 CZK. The mearohgise other columns are
similar. If we exclude wages above 100,000 CZK,dtwerage wage in 1995 goes
down by a mere 10 CZK, while in 2016 this differeramounts to 1,358 CZK.
A similar effect can be observed for other exclaosioFrom Figure 3 we might
think that there are nearly no wages between 60K and 100,000 CZK.
However, after exclusion of wages above 60,000 GAK considered difference
in 2016 is increased to 2,746 CZK, which is a safitsdl amount. The situation
is also well illustrated by Boxplots in the arti@gachment.

Figure 4 illustrates the growing gap between therage wages and the aver-
age wages after the exclusion of the high wagesvéath00,000 CZK and above
60,000 CZK). For the sake of clarity, not all cohsnof Table 2 are shown in
this Figure.

Most extreme wages are reached in Prague. Manpamies of the big (often
foreign) companies run their business from therktha wages are mostly compa-
rable to the wages in other countries. The wagexefutive officers are usually
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much higher than the wages of other employeesthier segions, the effect is not
so noticeable, as there are much fewer high wage=e-article Marek (2016).

There are multiple factors influencing the valuetad high wages. A major fac-

tor is sex — which will be demonstrated in the secpart of the article. Other

factors such as profession and education can benaas— i.e. the combination

of tertiary education and IT profession impliesh@gthan average wages. This
is further discussed in Doucek and Marek (2016a6802016c¢).

Figure 4
Comparison of Average Wages
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2.3. Proportions of High Wages

We are also interested in their proportions in thi&l quantity and total
amount of wages. In Table 3 we can see the pegemiportions of the high
wages in the total quantities and total amountslbfvages. Figure 3 clearly
indicates that the effect of the wages between08®0@ZK and 100,000 CzZK is
very small regarding the quantity.

We can see that relative frequencies of high wagessmall. This fact can
also be easily seen in Figure 3 (the tail of disttion). It is clear that the number
of high wages is ever growing. Their effect wasliggle in the early years, but
it has been growing since then. The 2016 valueg wabstantially larger than
the beginning ones. The wages above 100,000 CZkerupdl.013% in 2016;
and the proportion was 3.8055 for those above G0CXK.
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Table 3

Relative Frequencies of High Wageén %)

Year Above 100 Above 90 Above 80 Above 70 Above 60
1995 0.007 0.011 0.019 0.030 0.177
1996 0.026 0.037 0.055 0.076 0.114
1997 0.045 0.063 0.092 0.132 0.202
1998 0.121 0.169 0.220 0.294 0.404
1999 0.090 0.126 0.177 0.258 0.385
2000 0.132 0.175 0.233 0.330 0.482
2001 0.168 0.224 0.302 0.427 0.626
2002 0.257 0.326 0.424 0.570 0.824
2003 0.326 0.412 0.539 0.737 1.070
2004 0.288 0.361 0.470 0.635 0.922
2005 0.337 0.424 0.551 0.756 1.096
2006 0.420 0.530 0.690 0.931 1.328
2007 0.532 0.676 0.877 1.194 1.711
2008 0.648 0.821 1.063 1.441 2.061
2009 0.717 0.916 1.196 1.629 2.348
2010 0.753 0.963 1.263 1.725 2.492
2011 0.807 1.031 1.356 1.870 2.711
2012 0.850 1.096 1.442 1.982 2.875
2013 0.916 1.175 1.552 2.146 3.138
2014 0.909 1.183 1.585 2.211 3.238
2015 0.929 1.219 1.641 2.304 3.414
2016 1.013 1.331 1.809 2.562 3.805
Source Author.

Figure 5 illustrates the achieved results in &lfiarm.

Figure 5
Relative Frequencies of High Wages
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We may be somewhat surprised when having a loaknather table. The
relative frequency of high wages is small, but pheportion in the total amount
of wages is surprisingly higher than the proportiorthe total quantity. The
proportion of the wages above 100,000 CZK in thaltamount was 5.871% in
2016; for those above 60,000 CZK it is even 13.35F%6s proportion is sub-
stantially higher than that in the total quantityor wages above 100,000 CZK
in 2016, more than five times higher. However,he early years (the 1990s)
this proportion was negligible.

Table 4

Proportion of High Wages in the Total Amount(in %)

Year Above 100 Above 90 Above 80 Above 70 Above 60
1995 0.128 0.178 0.259 0.357 0.514
1996 0.333 0.439 0.587 0.743 0.988
1997 0.532 0.688 0.900 1.166 1.567
1998 1.386 1.770 2.128 2.586 3.181
1999 1.018 1.277 1.609 2.074 2.707
2000 1.557 1.856 2.221 2.754 3.483
2001 1.766 2.127 2575 3.207 4.080
2002 2.648 3.054 3.574 4.254 5.283
2003 3.003 3.465 4.070 4.901 6.112
2004 2722 3.115 3.633 4.326 5.370
2005 3.044 3.483 4.060 4.879 6.057
2006 3.795 4.331 5.022 5.945 7.255
2007 3.555 4.207 5.021 6.148 7.740
2008 4.142 4.876 5.791 7.057 8.848
2009 5.298 6.103 7.115 8.495 10.475
2010 5.342 6.168 7.223 8.654 10.711
2011 5.800 6.664 7.790 9.357 11.577
2012 5.803 6.739 7.919 9.541 11.861
2013 6.053 7.016 8.270 10.011 12.529
2014 5.736 6.743 8.064 9.882 12.459
2015 5.683 6.722 8.078 9.954 12.671
2016 5.871 6.960 8.421 10.452 13.354
Source Author.

Figure 6 illustrates the growing proportion of thigh wages in the total
amount. Similar to Figure 5, the growing gap betw#ee wage categories is
clearly visible as well. Multiple processes canobserved. The number of high
wages increases with time. The share of high wagtg total volume of wages
increases even faster, than the number of high svdgean be assumed that this
trend will continue in the future. We are usingad&bom 2016 to 2018 — there
has been a significant economy growth in 2017, sl continues in early
2018. This growth causes a high demand for workenich in turn causes the
wages to grow. This will cause either the growttaeérage wage and the num-
ber and importance of high wages. It will be warthking a similar analysis in
2 — 3 years and compare the results with the cuomes.
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Figure 6
Proportion of High Wages in the Total Amount
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2.4. Median of Wages

A question thus arises: what characteristic shbel@dhosen? There are mul-
tiple options available. One can use alternatiaisiics such as trimmed mean,
Winsorized mean or others (Terek, 2016). Thesésttat try to solve the prob-
lem by eliminating outliers (which also include higrages in our case), but are
somewhat not suitable for the layman’s view. Ih@ as simple as the usually
used single number, which is simple and easily tstdadable — the arithmetic
mean. However, the arithmetic mean could be predetigether with some
percentiles, especially the median. It is not iaflces by outliers and even by
excluding the high wages (given the low count), thedian does not change
significantly. For example see Table 5.

Percentile characteristics, and especially theiamedccome to mind. They
should not be affected by outliers. Even if we agel the high wages from the
calculations, the small number should lead to prally unchanged values of the
median. This idea is confirmed in Table 5.

The columns in this Table have the following megsi ,median CR" is
the officially published value of the median; ,madi100" is the median after
exclusion of the wages above 100,000 CZK; ,medi@h i the median after
exclusion of the wages above 60,000 CZK; and th#“,dolumns show the
differences between ,median CR" and the hypothktigadian values. In the
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early years of our observations, the median valelemin nearly unchanged after
the exclusion of (either) high wages. And everhm last year, 2016, the change
is negligible: a difference of 108 CZK (after theckision of the wages above
100,000 CZK) or of 418 CZK (above 60,000 CZK) ithea small.

Table 5

Median

Year Median CR Median 100 diff Median 60 diff
1995 7,500 7,499 1 7,497 2
1996 8,956 8,957 -1 8,953 2
1997 10,171 10,175 -4 10,167 4
1998 10,563 10,556 7 10,541 21
1999 11,506 11,500 5 11,484 21
2000 11,860 11,852 8 11,832 28
2001 12,901 12,892 8 12,863 37
2002 13,857 13,841 15 13,803 54
2003 15,519 15,494 25 15,439 80
2004 15,789 15,771 18 15,724 65
2005 16,432 16,406 26 16,344 88
2006 17,143 17,108 35 17,029 114
2007 18,185 18,341 -156 18,235 -49
2008 19,267 19,437 -170 19,300 -34
2009 20,138 20,287 -149 19,902 237
2010 20,753 20,841 -88 20,500 254
2011 21,020 20,942 78 20,752 269
2012 21,319 21,237 82 21,040 279
2013 21,779 21,687 92 21,468 311
2014 22,074 21,979 95 21,747 327
2015 22,658 22,567 91 22,303 355
2016 23,757 23,649 108 23,339 418
Source Author.

In other words, the median values’ response t@xiotusion of the high wages
is hardly perceptible. Therefore, the median valwesld be suitable to be re-
ferred to together with the average values of wages

2.5. Average as Percentile

It is usually observed that two-thirds of emplayee not achieve the average
wage. This would put the average around a 67% ptleeWe will verify on
real data whether it is really true. The high waglegously do affect the average
— a natural question arises what level of percemtill correspond to the average
after the exclusion of the high wages. Logicalhe average should approach the
median. Table 6 shows the results of the calculatio this direction. The ,CR*
column shows the official average wages, ,up to“18@ average wages after
exclusion of wages above 100,000 CZK, and ,up toab@r exclusion of wages
above 60,000 CZK. The ,percentile” column showsvtmat level percentile the
respective average value corresponds. In the beginyears, the average is
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about a 63% percentile in all instances; the peiteemalue is then gradually
growing. In the most recent years, the generalbepied assertion that the aver-
age wages are at the 37% level of percentile ifirooed for the ,,CR" column.

The situation is significantly changed after theclesion of wages above
10,000 CzK. The percentile level of the averaga&alemains between 61%
and 63% for the entire period of observations. i®thow exclude the wages
above 60,000 CZK. The average value gets down % &8d is much closer to
the median value. In other words, the percentikratteristics also confirm the
assertions formulated above.

Based on the data, one can see that the average isvéhe 67% percentile
and thus the claim, that 2/3 of wages are lowen tha average, holds. It will
stay the same for the future. The wage distribuisopositively skewed (due to
high wages, which are outliers) and thus the meliralways be higher than the
median. If the trend of wage distributions stays game (which it did for the
past 21 years), the rank of the mean as a pereavitilfurther increase. It can be
assumed that the mean will be a 68 — 69% percehrtdeever, the growth will
be rather slow. A rapid change is unlikely — as lbarseen in Table 6, the rank
of the mean as a percentile is very stable. Theageegrowth rate (column per-
centile) for the past 10 years is 0.21%, for thet hayears only 0.26%. It can be
seen that for the past 5 years, the growth stagaig the mean stays around the
value of the 67% percentile.

Table 6

Average as Per centile

Year CR Percentile Up to 100 Per centile Up to 60 Percentile
1995 8,311 0.632 8,301 0.632 8,273 0.632
1996 9,962 0.619 9,932 0.619 9,875 0.619
1997 11,322 0.631 11,266 0.631 11,167 0.632
1998 12,026 0.665 11,874 0.628 11,691 0.630
1999 12,982 0.626 12,862 0.627 12,679 0.629
2000 13,541 0.663 13,347 0.630 13,132 0.632
2001 14,743 0.652 14,507 0.653 14,230 0.656
2002 15,964 0.644 15,581 0.646 15,246 0.618
2003 17,748 0.652 17,271 0.627 16,843 0.602
2004 17,759 0.641 17,325 0.613 16,961 0.585
2005 18,640 0.644 18,134 0.620 17,705 0.597
2006 19,526 0.654 18,864 0.605 18,353 0.584
2007 20,953 0.635 20,316 0.614 19,668 0.596
2008 22,338 0.645 21,552 0.627 20,790 0.588
2009 23,418 0.655 22,338 0.616 21,469 0.580
2010 24,077 0.669 22,964 0.611 22,047 0.598
2011 24,484 0.659 23,251 0.623 22,252 0.588
2012 24,829 0.667 23,589 0.633 22,532 0.600
2013 25,448 0.664 24,129 0.632 22,981 0.578
2014 25,728 0.668 24,475 0.617 23,277 0.587
2015 26,369 0.660 25,104 0.629 23,842 0.580
2016 27,668 0.668 26,310 0.620 24,921 0.575

Source: Author.
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3. Wages in the Czech Republic — Analysis by Gende r

Analysis of wages by various factors in differargas devotes many authors at
home and abroad. We can mention articles BensidadrnSztulman (2011); Du
Caju, Rycx and Tojerow (2012); Koy (2013); Ozgiizer andgs-binatli (2016)
or Kukk and Staehr (2014).

In this section we will carry out an analysis samto above, but for two clas-
ses of data, in which we divide the wages by gerder goal is to show that the
high wages affect the average wages much more darthran for women. More
detailed studies of how gender and some otherrfaetibect the amount of the
average wages can be found in Marek (2013).

It would be interesting to compare the averageesagf men and women
based on professions. However, this article usesrgecomparisons — we did
analyse some professions — i.e. IT, which is deretprapidly and the wages
grow fast — cf. Doucek and Marek (2016a). The campa based on every pro-
fession is possible based on our data. It doesebenyexceed the scope of this
article.

3.1. Average Wages — Men vs. Women

The differences between the distributions of memd women’s wages are
visible at first sight. These distributions differ all characteristics: location,
variability, skewness, and kurtosis. The high valadove 100,000 CZK are
much fewer in the women’s wage group. Consequentiynen’s average wages
will be less affected than men’s by the high wadethle 7 sums up the results
of the calculations after the exclusion of the higdges. For the sake of clarity,
only the results for the exclusions above 100,088 @nd 60,000 CZK are given
in the Table, but we have calculated the similandar the levels of 90,000;
80,000; and 70,000 CZK.

The meanings of the columns in Table 7 are simdldrable 2. The exclusion
of the wages above 100,000 CZK results in a diffeeeof 2,314 CZK for men
in 2016, while for women the same difference ametmia mere 415 CZK. This
difference after the exclusion of the wages abd¥®@ CZK is a significant
amount of 4,400 CZK for men and a mere 1,082 Cakir(fimes less) for women.
Again, the high wages do not significantly affde taverage values in the early
years but their effects have been growing, withsadr growth for men’s wages.
The situation is illustrated in Figure 9, in whitite differences between men’s
and women’s wages are clearly visible.

How the individual characteristics change oveletimalso well illustrated by
boxplots the article attachment.
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Figure 7
Polygon of Wages — Men
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Figure 8
Polygon of Wages — Women
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Table 7
Average Wages after Exclusion of High Wages
Men Women
Year up to up to up to up to
CR 100 diff 60 diff CR 100 diff 60 diff
1995 9,221| 9,207 14| 9,166 54 6,794 6,791 3 6785
1996 | 11,100 11,047 53| 10,958 14p 8363 8,363 0 48j35 10
1997 | 12,737| 12,643 94 12,483 254 9,780 9,726 14 009]7 40
1998 | 13,914| 13,65] 263 13,365 549 9,872 9,850 22 7919 81
1999 | 14,835 14,624 209 14,336 499 10,978 10,861 170,809 69
2000 | 15,537| 15,204 331 14,863 673 11,281 11,048 371,186 95
2001 | 16,580| 16,193 386 15,777 803 12,435 12,393 422,304 132
2002 | 17,987| 17,357 636 16,842 1,145 13,965 13490 5 |[713,374 191
2003 | 19,784| 19,014 766 18,403 1,380 15,217 150110 07 1 14,928 289
2004 | 20,109| 19,349 760 18,747 1,321 15380 15286 4 [915,135 245
2005 | 21,188| 20,297 896/ 19,636 1552 16,076 15973 03 1 15,789 287
2006 | 22,203| 21,05 1,153 20,210 1,934 16,882 16,719163 | 16,492 390
2007 | 24,026| 22,764 1,267 21,78 2259 17,916 17,88828 | 17,610| 306
2008 | 25,821| 24,284 1,539 23,132 2,689 18,912 18/83973 | 18,500 412
2009 | 26,929| 25054 1,871 23,741 3,188 19,957 19,684273 | 19,294| 662
2010 | 27,644| 25714 1,928 24,330 3,324 20,585 20,298286 | 19,891| 693
2011 | 28,196 26,06 2,130 24,542 3,643 20,903 20,567336 | 20,107 796
2012 | 28,617| 26,464 2,153 24,844 3,733 21,189 20,860829 | 20,370 820
2013 | 29,360| 27,091 2270 25340 4,001 21,694 21323371 | 20,785 909
2014 | 29,607| 27,544 2,155 25726 3,971 21,957 2159859 | 21,041 916
2015 | 30,376| 28,204 2,173 26,296 4,019 22,569 22204365 | 21,610 959
2016 | 31,856 29,544 2,314 27,496 4,400 23,724 23,30%15 | 22,643| 1,082
Source Author.
Figure 9

Average Wages after Exclusion of High Wages — MersvWomen
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It is clear that the growth in all of the categsris mostly linear. It is interest-
ing that the wages kept growing during the crisigen though the rate de-
creased. If one tried to model a trend linear fiamgthe would obtain a fit with
a determination index of 0.98 and more.

3.2. Proportions of Large High Wages

Let us now have a look at the proportions of thgh lwages in both groups.
We have already indicated that this proportion Wwédlmuch larger in the men’s
group — both in the quantity and the amount. Takfldly confirms this expectation.

Table 8
Relative Frequencies of High Wageén %)
Men Women
Year above | above | above | above | above | above | above | above | above | above
100 90 80 70 60 100 90 80 70 60

1995 0.01 0.02 0.03 0.05 0.07 0.00 0.0 0.00 0.00 .01 O
1996 0.05 0.06 0.09 0.13 0.18 0.00 0.90 0.00 0/01 .02 0
1997 0.08 0.11 0.15 0.22 0.33 0.01 0.01 0.02 0/03 .050
1998 0.21 0.29 0.37 0.49 0.66 0.07 0.03 0.04 0,07 .11 0
1999 0.16 0.22 0.30 0.44 0.64 0.01 0.02 0.03 0/05 .10 0
2000 0.23 0.30 0.40 0.56 0.8¢ 0.02 0.03 0.05 0/07 .12 0
2001 0.28 0.37 0.49 0.68 0.99 0.03 0.05 0.07 0J/11 .18 O
2002 0.43 0.54 0.70 0.92 1.31 0.0§ 0.7 0.10 0/15 .25 0
2003 0.52 0.66 0.85 1.14 1.6 0.09 0.11 0.16 0R4 390
2004 0.51 0.63 0.80 1.07 1.51 0.07 0.9 0.13 020 .33 0
2005 0.59 0.74 0.94 1.26 1.79 0.08§ 0.11 0.16 025 .40 0
2006 0.73 0.91 1.16 1.54 2.15 0.12 0.16 0.22 033 510
2007 0.92 1.16 1.49 1.98] 2.78 0.14 0.19 0.27 040 .64 0
2008 1.11 1.39 1.78 2.37| 3.31 0.19 0.25 0.85 0,51 .80 0
2009 1.24 1.56 2.01 2.68 3.8( 0.2¢ 0.28 0.39 059 920
2010 1.30 1.65 2.13 2.86 4.04 0.27 0.29 0.41 0,61 .98 0
2011 1.39 1.76 2.29 3.09 4.37 0.24 0.32 0.46 069 .11 1
2012 1.47 1.88 2.43 3.28 4.64 0.25 0.35 0.49 0j74 18 1
2013 1.57 2.00 2.60 3.53 5.04 0.29 0.39 0.55 0,81 .31 1
2014 1.57 2.02 2.67 3.66 5.23 0.28§ 0.39 0.55 0,84 .35 1
2015 1.60 2.08 2.76 3.81 5.5( 0.29 0.40 0.58 0/88 .44 1
2016 1.73 2.25 3.03 4.21 6.09 0.34 0.46 0.66 1/01 651

Source Author.

The early years of the observation period areveoy interesting because
there were very few high wages then. Their numbas gradually growing; in
2016, the proportion of the wages above 100,000 @&k 1.73% for men and
0.34% for women, i.e., about five times more fomrtiean for women. If we con-
sider the wages above 60,000 CZK, it was 6.09%rfen, i.e., about four times
more than 1.65% for women. These results arernéited in Figures 10 and 11.

The growth for both men and women is linear incaltegories after 2005.
A line could be used for modelling the trend fuonti The proportion in the total
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amount of wages is even higher, especially for ridr. calculated proportions
are summed up in Table 9.

Figure 10
Relative Frequencies of High Wages — Men
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Figure 11
Relative Frequencies of High Wages — Women
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Table 9
Proportion of High Wages in Total Amount (in %)
Men Women
Year | apove | above | above | above | above | above | above | above | above | above
100 90 80 70 60 100 90 80 70 60
1995 0.16 0.23 0.35 0.47| 0.67 0.0b 0.05 0.05 008 .13 0
1996 0.52 0.69 0.89 1.12 1.46 0.0 0.01 0.03 006 .13 0
1997 0.81 1.05 1.36 1.74 2.37 0.1p 0.18 0.25 034 .46 0
1998 2.10 2.65 3.15 3.77 4.58 0.24 0.35 0.48 067 920
1999 1.57 1.94 2.43 3.11 3.99 0.16 0.24 0.83 0u7 730
2000 2.36 2.80 3.33 4.09 5.1( 0.31L 0.38 0.48 067 970
2001 2.60 3.11 3.74 4.60| 5.7 0.3f 0.47 0.63 0/88 .24 1
2002 3.95 4.53 5.26 6.20] 7.59 0.6D 0.73 0.93 120 .65 1
2003 4.37 5.01 5.83 6.92 8.44 0.78 0.96 1.23 164 .28 2
2004 4.27 4.83 5.58 6.55 7.94 0.68 0.84 1.06 138 91 1
2005 4.80 5.44 6.26 7.39 8.94 0.7p 0.89 1.14 165 .18 2
2006 5.88 6.65 7.63 8.90 10.67 1.08 1.32 1.64 2{112.82
2007 6.14 7.08 8.23 9.78 11.92 0.3D 0.57 0.92 11492.34
2008 7.00 8.04 9.31 11.02 13.38 0.5[7 0.89 1.82 1/962.96
2009 8.10 9.24 10.66 12.52 15.18 1.57 1.93 240 4 3[1 4.21
2010 8.18 9.37 10.86 12.83 15.58 1.1 1.96 244 6 3|1 4.32
2011 8.84 10.09 11.66 13.80 16.73 1.85 2.21 26 58 3| 4.87
2012 8.88 10.22 11.87 14.071 17.16 1.80 2.22 279 67 3 5.00
2013 9.18 10.54 12.29 14.66 17.98 1.99 2.43 305 97 3 5.45
2014 8.71 10.15 12.01 14.49 17.90 1.91 2.37 300 96 3| 5.47
2015 8.64 10.12 12.03 14.60 18.19 1.90 2.38 304 034, 5.63
2016 8.87 10.42 12.47 15.25 19.06 2.08 2.59 330 394, 6.14
Source Author.
Figure 12

Proportion of High Wages in the Total Amount — Men
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Figure 13
Proportion of High Wages in the Total Amount — Womea
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From the charts a major difference can be obseM#dle both of the pro-
portions of high wages drop in 2007, the drop isy\v&gnificant for women,
while not so clear for men. After 2009 the valuegpped fluctuating and grew in
a linear way.

3.3. Average as Percentile

We will again be interested in the percentile lete which the average values
of wages correspond, both for the original averagesfor the averages after the
exclusion of the high wages. The results have lwedculated for both groups
and are shown in Table 10. In the first year ofeptations, the average value of
wages was about a 64% percentile for both groughput a significant differ-
ence between men and women. In the eight most trgeams, however, the
men’s average has been around a 68% percentileéhanslomen’s average has
been around 61 to 62%. After exclusion of the waajesve 100,000 CZK, the
average in the most recent years has gone down6f@#/alevel of percentile
(which is a significant change), but for women thé&due is 60%. In the early
years, the percentile level of the average valigsiot change much from year
to year. The same was true for the values aftdusion of wages above 60,000
CZK. However, the results are surprising for exidnsof wages above 60,000
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CZK in the most recent years: the average is at% percentile level for men
and a 59% percentile for women. Our hypothesisthas been confirmed that
the men’s wages have a different structure andigje wages affect this group
in a more pronounced way.

Table 10
Average as Percentile
Men Women
Year up to up to up to up to
CR perc. 100 perc. 60 perc. CR perc 100 perc. 60 perc.

1995 9,221 0.637| 9,207| 0.637| 9,166| 0.638| 6,794| 0.643| 6,791| 0.643| 6,785| 0.643
1996 11,100 0.661| 11,047| 0.661| 10,958| 0.615| 8,363| 0.628| 8,363| 0.628| 8,354| 0.628
1997 12,7371 0.645| 12,643| 0.646| 12,483| 0.606| 9,740| 0.625| 9,726| 0.625| 9,700| 0.626
1998 13,914 0.653| 13,651| 0.654| 13,365| 0.618| 9,872| 0.622| 9,850| 0.622| 9,791| 0.623
1999 14,835 0.648| 14,626| 0.649| 14,336| 0.618| 10,878| 0.606| 10,861| 0.607| 10,809| 0.607
2000 15,537 0.671| 15,205| 0.643| 14,863| 0.614| 11,281| 0.622| 11,248| 0.622| 11,186| 0.623
2001 16,580 0.674| 16,193| 0.648| 15,777| 0.622| 12,435| 0.608| 12,393| 0.608| 12,304| 0.609
2002 17,9871 0.664| 17,352| 0.640| 16,842| 0.617| 13,565| 0.635| 13,490| 0.599| 13,374| 0.600
2003 19,784 0.669| 19,018| 0.648| 18,403| 0.601| 15,217| 0.616| 15,110| 0.616| 14,928| 0.584
2004 20,109 0.666| 19,349| 0.619| 18,787| 0.598| 15,380| 0.587| 15,286| 0.587| 15,135| 0.589
2005 21,184 0.657| 20,292| 0.615| 19,636| 0.599| 16,076| 0.608| 15,973| 0.577| 15,789| 0.579
2006 22,203 0.6.69| 21,050| 0.629| 20,270 0.589| 16,882| 0.590| 16,719| 0.560| 16,492| 0.562
2007 24,024 0.684| 22,760| 0.630| 21,768| 0.595| 17,916| 0.585| 17,888| 0.586| 17,610| 0.589
2008 25,821 0.674| 24,282| 0.623| 23,132| 0.593| 18,912| 0.593| 18,839| 0.594| 18,500| 0.598
2009 26,929 0.680| 25,058| 0.635| 23,741| 0.590| 19,957| 0.602| 19,684| 0.603| 19,294| 0.581
2010 27,644 0.687| 25,716| 0.629| 24,320| 0.586| 20,585| 0.618| 20,298| 0.595| 19,891| 0.573
2011 28,196 0.696| 26,066| 0.639| 24,552| 0.598| 20,903| 0.605| 20,567| 0.606| 20,107| 0.587
2012 28,6171 0.697| 26,464| 0.624| 24,864| 0.584| 21,189| 0.616| 20,860| 0.618| 20,370| 0.570
2013 29,360 0.688| 27,091| 0.636| 25,360( 0.583| 21,694| 0.620| 21,323| 0.621| 20,785| 0.574
2014 29,697 0.686| 27,542| 0.635| 25,726| 0.586| 21,957| 0.606| 21,599| 0.608| 21,041| 0.587
2015 30,37 0.679| 28,202| 0.628| 26,296| 0.580| 22,569| 0.625| 22,204 0.602| 21,610( 0.585
2016 31,854 0.682| 29,542| 0.634| 27,456| 0.573| 23,724| 0.622] 23,309 0.601| 22,643| 0.586

Source Author.

Conclusions and Discussion

Let us first evaluate the results for the Czechu®éc as a whole. The num-
ber of high wages has been steadily growing, aadettwages have affected the
average wages to an increasing extent. Howeveprtortion of the high wages
in the total quantity has been growing much moosvll than that in the total
amount. Our calculations confirm that, in the mostent years, the average
wages have been at about a 67% percentile levidr ffe exclusion of the high
wages, the average value gets closer to the median.

When evaluating the results for men and womeng#émeral conclusions are
very similar. The high wages much more stronglhectffmen’s wages in all
viewed aspects. The effect of the high wages ishnsugaller for women’s wages.
In other words, the average values are better ctearstics for women’s wages



424

than for men’s. The differences between both grarpsrather significant. For
these two groups, publication of the medians is dissirable in addition to the
averages. In general, we can say that the diffeebetween the beginning and
recent years are substantial. The numbers of hagpes/ will be growing in the
future as well, with a growing effect on the averaglues. That is another reason
why information about the median values, as welbter percentiles, should
accompany the average wage data.

References

BABECKY, J. - GALUSAK, K. — ZIGRAIOVA, D. (2017): Mechanisms of the $aDepend-
ence of Wage Setting: Evidence from a Survey of B&éans. Eastern European Economics,
55, No. 4, pp. 342 — 356.

BALCAR, J. — GOTTVALD, J. (2016): Wage DeterminantsdaEconomic Crisis 2008 — 2014:
Evidence from the Czech Republic. Ekonomiclasopis/Journal of Economicé4, No. 1,
pp. 3-13.

BARTOSOVA, J. - LONGFORD, N. T. (2014): A Study eicbome Stability in the Czech Repub-
lic by Finite Mixtures. Prague Economic Pap@3,No. 3, pp. 330 — 348.

BENSIDOUN, I. — JEAN, S. — SZTULMAN, A. (2011): Inteational Trade and Income Distribu-
tion: Reconsidering the Evidence. Review of World itmoics,15, No. 103, pp. 97 — 105.

CYHELSKY, L. (1981): Uvod do teorie statistiky. [[Bzech. Introduction to Theory of Statistics.]
Praha: SNTL. ISBN 80-245-0070-1.

DOMBI, A. (2013): The Sources of Economic Growth d&elative Backwardness in the Central
Eastern European Countries between 1995 and 208%@mmunist Economie&5, No. 4.
pp. 425 — 447.

DOUCEK, P. — MAREK, L. (2016a): Vyvoj mezd &ijnové nerovnosti u ICT odbornik/ Ceské
republice. Politickd ekonomié4, No. 8, pp. 922 — 938.

DOUCEK, P. — MAREK, L. (2016b): Comparison and Evmntof Wages by Grade Level in the
Slovak and Czech Economy. In: AMSE 2016 (Applicatiari Mathematics and Statistics in
Economics). [Online.] Banska Stiavnica, 31. 08. 20164. 09. 2016. Banska Bystrica: Ob-
cianske zdruzenie Financ, pp. 232 — 239.

DOUCEK, P. — MAREK, L. (2016c): Is Education the Ga&y to Higher Wages? In: Efficiency
and Responsibility in Education — ERIE 2016. [CD-RORt&ha, 02. 06. 2016 — 03. 06. 2016.
Prague: Czech University of Life Sciences Prague3pg — 341.

DU CAJU, P. — RYCX, F. - TOJEROW, I. (2012): Wage Stuwe Effects of International Trade
in a Small Open Economy: The Case of Belgium. RevaéWorld Economics31, No. 93,
pp. 147 — 154.

DUNSCH, S. (2017): Age- and Gender-Specific Unemplegt and Okun’s Law in CEE Coun-
tries. Eastern European Economiss, No. 4, pp. 377 — 393.

GOTTVALD, J. — RIEVAJOVA, E. — SIPIKALOVA, S. (202)3Determinants of Individual Wages
in the Slovak Republic. Ekonomickyasopis/Journal of Economidc&l, No. 7, pp. 372 — 681.

GROTKOWSKA, G. — WINCENCIAK, L. — GAJDEROWICZ, T. (2018public-private Wage
Differential in a Postransition Economy. Economics of Transiti@8, No. 2, pp. 147 — 148.

GUO, K. — YU, J. (2017): Gender Gap, Capital Accuatioh and the Demographic Transition.
Economics of Transitiorg5, No. 3, pp. 553 — 572.

JANSEN, M. — LENNON, C. — PIERMARTINI, R. (2016): Inoe Volatility: Whom You Trade
with Matters. Review of World Economics], No. 193, pp. 143 — 149.



425

KOSNY, M. (2013): Economic Activity, Saving, Credit amicome Polarisation in Poland. Post-
Communist Economie25, No. 4, pp. 512 — 528.

KUKK, M. — STAEHR, K. (2014): Income Underreportitny Households with Business Income:
Evidence from Estonia. Post-Communist EcononiésNo. 2, pp. 257 — 276.

MALA, 1. (2015): Viceroznérny pravdpodobnostni model rozteni pijma ¢eskych doméacnosti
[In Czech. Multidimensional Probabilistic Model f@zech Household Income Distribution.]
Politicka ekonomie63,No. 7, pp. 895 — 908.

MAREK, L. (2016): Comparison of Wages in the Cz&ggions. In: Mathematical Methods in Eco-
nomics. [CD-ROM.] Liberec, 06. 09. 2016 — 09. 09. @Qliberec: TU Liberec, pp. 534 — 539.
ISBN 978-80-7494-296-9.

MAREK, L. (2013): Some Aspects of Average Wage Etiohuin the Czech Republic, In: Interna-
tional Days of Statistics and Economics. PraguanysIMelandrium, pp. 947 — 958.

MAREK, L. (2010): Analyza vyvoje mezd@R v letech 1995 — 2008. [In Czech. Analysis of Wage
Evolution in the Czech Republic from 1995 to 20@&liticka ekonomie58,No. 2, pp. 186 — 206.

NEUMANN, U. — BUDDE, R. — EHLERT, CH. (2014): Econon@rowth in European City Re-
gions. A New Turn for Peripheral Regions in CEE Men®Btates after the EU Enlargements
of 2004 — 2007? Eastern European EconondizsiNo. 1, pp. 79 — 108.

OZGUZER, G. E. — GUS-BINATLI, A. (2016): Economic Convergence in the EA Complexity
Approach. Eastern European Economizs,No. 2, pp. 93 — 108.

PACAKOVA, V. — LINDA, B. — SIPKOVA, L. (2012): Rozdehie a faktory najvyssich miezd
zamestnancov v Slovenskej republike. Ekonomigkgopis/Journal of Economic80, No. 9,
pp. 918 — 924.

PAUHOFOVA, I. — ZELINSKY, T. (2017): On the Region@bnvergence of Income at District
Level in Slovakia. Ekonomick§asopis/Journal of Economid&5, No. 10, pp. 938 — 942.

PIYAPROMDEE, S. (2018): Residual Wage Dispersionhwkfficiency Wages. International
Economic Review59, No. 3, pp. 1315 — 1343. Available at:
<https://doi.org/10.1111/iere.12305>.

SMYK, M. — TYROWICZ, J. — LIBERDA, B. (2014): Age-prodiinty Patterns in Talent Occu-
pations for Men and Women: A Decomposition. Post-@omist Economies26, No. 3.
pp. 401 — 414.

TEREK, M. (2016): Otiahlé data a charakteristiky polohy v analyzach chizzprijmov. [In Slo-
vak. Outliers and Measures of Location in AnalysE8Vages and Incomes.] Revue socialno-
ekonomického rozvoj&, No. 1, pp. 114 — 126.

TREXIMA (2016): Available at: <http://www.trexima.ez

WANG, J. — CAMINADA, K. — WANG, CH. (2017): Measuringcome Polarization for Twenty
European Countries, 2004 — 2013: A Shapley GrowthsRézltion Decomposition. Eastern
European Economic85, No. 6, pp. 477 — 499.



