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Abstract: The aim of our research is to identify determisaintfluencing
wages in Poland in the years 2001, 2003, 2006 a66.2Ve want to find out
if there is any changes in time and if gender carcdnsidered as significant
factor influencing wages. Investigation is providmd the basis of data from
the Polish Labor Force Survey, applying orderedt logdels.
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INTRODUCTION

There is no doubt that level of wages differ esainteven if the local labor
market is considered since numerous forces opasa¢arning determinants. These
might be roughly classified as economic, institméilhp behavioral, and equity
considerations. Wage decisions appear to be maderhgarison to labor markets,
so many of the determinants appear to be econ@utt. the meaning and force of
economic variables are interpreted by organizatienision makers, and these
determinants are tempered by institutional, belaljiand ethical variables.

Riley (2012) analyzing situation in the UK, claithgt there is a wide gulf in
pay and earnings rates between different occupatiolabor market. He mentions
several factors that differentiate wages.

! Research conducted under the National ScienceeCc@mnant No. 2011/01/B/HS4/06346
“Wages Inequalities between Men and Women in Polandhe Framework of the
European Union”.
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1. Compensating wage differentials i.e. higher pay aiéen be a reward for risk-
taking in certain jobs, working in poor conditioasd having to work on
holidays or in unsocial hours.

2. Equalizing difference and human capital. In a catitige labor market, wage
differentials compensate workers for the opportuniists and direct costs of
human capital acquisition.

3. Different skill levels. The gap between poorly dnghly skilled workers gets
wider each year. Market demand for skilled labawg more quickly than for
semi-skilled workers. This pushes up pay levelghHi skilled workers are
often in inelastic supply and rising demand forapghe "going wage rate" in
an industry.

4. Differences in labor productivity and revenue dmat Workers whose
efficiency is highest and ability to generate rexerfor a firm should be
rewarded with higher pay (for instance sport staas command top wages
because of their potential to generate extra revenom ticket sales and
merchandising).

5. Trade unions and their collective bargaining powsdnions might exercise
their bargaining power to offset the power of anpkayer in a particular
occupation and in doing so achieve a mark-up orewagmpared to those on
offer to non-union members

6. Employer discrimination is a factor that cannotidpeored despite equal pay
legislation

Wage determinants can be divided into three gr@ips 1999, p. 142]: (a)
human capital (i.e. level of education, job semyoretc.), (b) situation on the labor
market (e.g. supply for skilled workers, unemploptete), and (c) other such as:
gender, marital status, place of living, etc.

Identified factors, that affect wages, are usecbiastruct "earnings function"
which has been applied to a wide variety of prolsleanch as [Willis 1986, p. 525],
(a) studies of discrimination by race or sex (s€airp 1986 p. 693]), (b) the
estimation of the "value of life" from data on jehfety [Thaler and Rosen 1975],
or (c) compensation for increased unemployment aiitties [Abowd and
Ashenfelter 1981]. The premier application, of c@mjrwas to the study of the
effects of investment in schooling and on-the-j@ining on the level, pattern, and
interpersonal distribution of life cycle earningsaciated with the pioneering work
on human capital by Becker (1964)

The aim of our research is to identify determinahtst affect earnings in
Poland, in the years 2001 — 2009. Another issu iBnd out if there is any
changes in time and if gender can be consider sigréficant factor influencing
wages. Investigation is provided applying ordemgitlmodels, that are estimated

2 The standard human capital earnings function veagldped by Mincer (1974).
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by maximum likelihood method, employing individuddta from the Polish Labor
Force Survey (PLFS).

SITUATION IN POLAND AFTER 1989

In 1989 the radical set of reforms was introduced®oland which were
followed by other countries belonging to the forrBewiet bloc [Keane and Prasad
2006]. The privatization of state owned enterpriged implementation of market
mechanisms were the main goals of transformatiopoist-communist countries.
The transition also involved significant changefalmor market institutions.

On the basis of profound analysis made for yea8® 192010, Brze#ski et
al. (2012) claim that both individual and householdeobsdices show that labor
market participation declined. At the same timedaita sources agree that there
was a substantial increase in earnings inequalibyvever, educational attainment
has improved significantly over the last decadee FThare of tertiary graduates
almost doubled since 1997 (rising from 7.7% to %3iB8 the year 2008).

It seems that the single most important factor acting for the inequality
rise was the increase of earnings inequality cabygetsing educational premium
for highly-qualified workers employed in highbkilled occupations coupled with
the worsening of relative position of workers enygid in lowpaying occupations.
The major underlying causes of inequality growthiry transition in Poland are
the change from centraliplanned wage setting to decentralized wage settialy
radical structural and technological changes ofett@nomy shifting labor demand
from public sector to private sector and from mdmwuarkers to professionals and
highly-qualified workers.

In the conclusion of the report on structure anangfes in wage distribution
in years 1996 — 2006, prepared by Marcinkowskal.ef2808), it is said that so
called “skill-biased technical change” togetherhwithanges of the bargaining
power of employees has played the increasing molevage setting. While the
influence of factors concerning economic branchesrehsed and concerning
regions remain stable.

Newell and Socha (2005) analyze the changes iditigbution of wages in
Poland in years 1992 - 2002. They find out thatgirzation was the main force
tending to increase wage inequality, partly becalugenerated major increases in
the relative wages of professional and manageriatkers. The main force
contracting the variance of wages was the dedtiayeen 1992 and 1998 in labor
market participation of those with low levels ofuedtion. Wage inequality seems
to have increased since 2000. Suggestively, wheygaatization has continued,
the decline in participation has halted. Newell &odha (2007have demonstrated
that the private sector in Poland tends to pay moexjually than the state sector,
and since there was a surge of privatization 19882this contributed to the rise
in wage inequality. It is also true that inequality the forms of hourly wage
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variance and of regression wage premiums to educatind occupation is
consistently higher, and in the case of educati@mpums, rose more quickly in
the private sector data.

Kean and Prasad (2006) examine the evolution ofsthecture of labor
earnings in Poland over the period 1985-1996 usiigyo data from the Polish
Household Budget Surveys. The relatively long sphathe dataset allows them to
trace out changes for an extended period leadingoupnd following the “big
bang”. They find that overall earnings inequalityse markedly during the
transition period of 1989-1996. Kean and Prasa®@gpR@lso conduct a detailed
examination of the sources of the increase in egsninequality. Prior to the
transition, the wage structure in Poland was higtdynpacted, with wages of
college-educated white-collar workers a little eiént from those of manual
workers. A common view is that the rise of the atévsector, in which there is
competitive wage setting and, hence, a more unewgage distribution, is the main
source of increasing earnings inequality duringgitgon.

In Poland, earnings inequality is indeed highethim private sector (e.g., the
log 90-10 earnings differential in 1996 was 1.1%hia private sector and 1.05 in
the public sector), and the private sector sharénoh-agricultural) employment
increased from 5% in 1988 to 39% in 1996. StillaKeand Prasad (2006) find that
reallocation of labor from the public to the priwatector accounted for only 39%
of the total increase in earnings inequality (asasneed by the change in the
variance of log earnings).

The majority of the increase in earnings inequaliyring the Polish
transition (52%) was due to increased varianceages within both the public and
private sectors. That is, earnings inequality withioth the private and public
sectors grew substantially, and by similar amouFitss is consistent with the view
that even state-owned enterprises in Poland havgaged in substantial
restructuring, as suggested by Pinto et al. (1998) others. Consistent with their
finding of increased earnings inequality within {mblic sector, Commander and
Dhar (1998) report (p. 127) a substantial incraasthe heterogeneity of wages
across state owned enterprises between 1990 add W88 those that performed
better in terms of sales offering higher wages.Kaad Prasad also find that
educational wage premiums increased substantid#lyertheless, the majority of
the increase in overall earnings inequality (60%b)Holand is attributable to
changes in within-group inequality. A striking réisis that increases in within-
group inequality were concentrated among workets Wwigher levels of formal
educatiof

3 This is quite different from the patterns documdnfar the U.S. and the U.K. of sharp
increases over the last two decades in betweerpgrmguality at all levels of education
(see [Kean and Prasad 2006]).
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ORDERED LOGIT MODELS

Economists have been paying increasing attentiostudy situations in
which it is necessary to consider a discrete ratian a continuous set of choices,
since in many cases the discrete character of btagaor data availability (of
continues or unobservable variables) require tdyagualitative response models.
Binary discrete probability models describe theatieh between one or more
continuous determining variables and a single baite. These simple models,
probit and logit alike, account for a very larganher of practical applications in a
wide variety of disciplines, from the life sciendesmarketing [Cramer 2011, p. 9].
Logit and probit models are basically the samegifference is connected with the
probability distribution - cumulative logistic oumulative normal distribution,
respectively.

Logistic or logit regression describes the probgbilof the possible
outcomes as a function of the explanatory (predictariables. Logit model is a
natural complement of the regression model when dependent variable is
categorical one (i.e. a class label - not contisliaug. it is a state which may or
may not be obtained, or a category in a given ifleagon. It is worth mentioning
that both type of models have much in common slogi# and regression models
originally were designed for the analysis of datewe the direction of causation is
beyond doubt [Cramer 2001, p. 1].

Qualitative choice models in which dependent védeidakes more than two
values are known as multiple outcome models [Bdid#@02, p. 2] and they may
be subdivided into those involving ordered and deoed outcomes. Models with
both types of outcomes require different methodanalysis. Ordered models may
be estimated by probit and logit methods which larewn as ordered probit or
ordered logit models, respectively. While modelshere the outcomes are
unordered, are most easily estimated by logit ndsthaomultiple outcome models
with unordered outcomes are referred to as multiabiomgit models.

Logit model can be written as follows [Gruszagli 2010, p. 62 - 63]:
expX[P) 1
p=F(X/B)= . -
1+expX;B) 1+exp(X;p)
whereF is cumulative logistic distribution functioiX; is a vector of explanatory
variables and is a vector of parameters.

(1)

However it is more convenient to model the expmfshl’l% (that is called
logit) as a linear function of explanatory variabthat can be written as following:

10git=1n1L=XiT[3=ﬁo+[3’1xU+[3’2x2l,+---+/3’kxkl_ (2)

i
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Probability models are - as rule - estimated framvey data, which provide
large sample of independent observations with eewahge of variation of the
explanatory variables. The preferred method ofvetton is maximum likelihodd
since maximum likelihood estimates (MLE) are comsis and asymptotically
efficient [Cramer 2001, p. 17].

The value of the loglikelihood function for partiau sets of parameter
estimatesis useful when we wish to consider and test Iet&tris on the parameter
vectorp (for instance simplifying assumptions like zereffizient or the absence
of certain variables from the model). Provided testricted model is nested as a
special case within the general or unrestricted ehatthis can be tested by the
loglikelihood ratio or LR test. In our investigatiove apply likelihood ratio tests to
verify null hypothesis bl 4= £ = ... = = 0 versus alternative hypothesis H
saying that at least one parameter differs fromo,zemploying chi-squared
statistics withk degrees of freedom [Gruszéaki 2010, p. 65, 128]:

LR=2(InL—InLy) ()

whereLug, Lr are values of the likelihood functions of the whrieted (in our case
investigated) model and restricted one (in our ¢hsemodel containing constant
only), respectivelyk is a number of restrictions (i.e. explanatory ables).

For the model verification we also verify hypottsesf significance of each
coefficient of the model to check if explanatoryiaales influence the investigated
phenomenon. Parameters of logit model have simmlgrpretation as regression
coefficients i.e. the sign of parameters definesdinection of the relation observed
between variables. To interpret the results of ésémation results odds ratio
pi/(1-p) can be used [Gruszarski 2010, p. 67 - 68].

Goodness of fit in logit modélss evaluated on the basis of several measures
such as: McFadden pseudt R

I%acFadden = 1_ ln LUR (4)

InL,

or fraction of observations with correct predictedcomes so called count:R

count R? = % [100 (5)

4 Detailed discussion about ordered logit modelsstrotion and estimation can be found
in Borooah (2002), Cramer (2001), Boes and Winkelm#009) and Gruszcagki
(2010), among others.

5 Loglikelihood ratio describes value of the natdogjarithm of the likelihood function that
is maximized in order to find MLE of the parameters

6 Broad discussion about goodness of fit measunesedound in [Gruszcagki 2002, p.
64 — 68] and [Gruszcagki 2010, p. 71 — 74, 128 — 135].
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whereN andNcr are numbers of all and correctly predicted outcymespectively.
Another group of measures contains informationedat that can be used to
compare models with different specification

DATA AND VARIABLE DESCRIPTION

In our investigation we employ individual data frahe Polish Labor Force
Survey (PLFS) from selected quarters in years: 22003, 2006 and 2009 since
we assume that changes of factors affecting waggsire time and they do not
appear year by year. The years for our researceadeeted arbitrary however, to
some extend, it was connected with data availgbilit

It is worth mentioning that in the Labor Force Saythe household is the
investigated unit for the representative investayatTherefore among PLFS data
there are also records concerning people in pré-past-working age, as well as
unemployed. In addition some respondents do natemall questions, especially
they are not willing to inform about their wagesefefore it is necessary to select
records concerning only employed who answered thestipns that create data
which are to be used in the model building. Theme 32,939 records in our
samples that is 21.3% of all PLFS multidimensiartzdervations.

Wages depend on different factors which descriliererespondents’ or
employment characteristics. In our research we eynpkplanatory variables, that
are selected arbitrarily however they are oftenduisethe research concerning
wages (e.g. [Newell and Socha 2007]; [Witkowska Z2D1The majority of
variables are defined as qualitative thereforevaliants of these variables are
described below. The reference variants of qualéavariables are underlined
since definition of the reference variant is neagsgor interpretation of the
parameter estimates. The selected employees’ ésadie:

1. GEN - genderwomen or men;

2. OCC - occupation: (a) army, (b) managerial, (c)fggsional, (d) technical,
(e) clerical, (f) sales and services, (g) farmdishers, etc., (h) industry
workers, (i) skilled workers or (j) unskilled wor

3. EDU - level of education: (a) tertiary, (b) postsedary and vocational
secondary, (c) general secondary, (d) basic vawtide) lower secondary,
primary and incomplete primaty

4. RES - size class of the place of residence givenuimbers of inhabitants:
(a) more than 100 thousands citizens, (b) from 50 to 100 thousands citizens,

" Program GRETL evaluates Akaike, Bayes-SchwarzHamhan-Quinn criteria.

8 Qur classification corresponds to the Internati®@tandard Classification of Occupations
ISCO-08.

9 We use international standard classification efocation ISCED 97.
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(c) from 10 to 50 thousands citizens, (d) less than 10 thousands citizens and
countryside;
MAR - marital statusmarried or not married;
6. REL -relationship with the head of the househdidusehold head or not a
household head;
7. AGE — age in yearsage) and squared agede?), quantitative variable.

Ll

Conditions of employment are represented by folhgwariables:

1. SEC - sector of employment: (@jriculture, (b) industrial, (c) services, or (d)
others;

2. OWN - ownership type of organization where the oesient is employed:
private or public;

3. SIZ - size of respondent’s organization given imber of employees: (a) less
than 10 employees, (b) from 11 to 19 employeedr¢oy 20 to 49 employees,
(d) from 50 to 99 employees, (e) more than100 eygds;

4. CON - type of the employment contract: (a) perméayan (b) temporary job

as training or for students, (c) temporary job beeathere is no other

(permanent) job, (d) temporary job because it isseaient for the respondent;

ADD - additional jobyes or no additional job;

6. SEN — job seniority in yeargop seniority) and squared job seniorityob
seniority?), quantitative feature.

o

MODEL ESTIMATES

In our research the dependent variable describesinga, obtained by
respondents in the month prior to the month whawesuhad been conducted.
Wages are given in five intervals(a) less than one thousand PLN, (b) from 10 to
14 hundreds PLN, (c) from 14 to 18 hundreds PLN, (d) from 18 to 22 hundreds
PLN or (e)more than 2.2 thousands PLN.

When a dependent variable has more than two caésgand the values of
each category have a meaningful sequential orderend value is indeed “higher”
than the previous one, then ordinal logit can bedudherefore to find out the
determinants influencing wages in the Polish labarket we employ ordered logit
models that are estimated for each analyzed yeaaraely, using maximum
likelihood method.

10 The mentioned above intervals are given by thésRdlentral Statistical Office. In fact
the majority of the PLFS data sets (that we usesluinresearch) are represented by a set
of binary variables describing the previously definintervals. Another words all
respondents (who defined amount of their monthtysadary in PLN) are classified into
the wage classes.
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Selection of the model specification

In order to select the best specification of thedelpwe estimate models
with different sets of explanatory variables on blasis of data from the year 2009,
employing all described above variables. In facereéh are nine different
specifications of the models, that are estimateplyapy maximum likelihood
method?! on the basis of the whole set of data (- genewalets, denoted as 1 + 9)
and subsamples containing only men (- models for,rdenoted as 1M + 9M) and
women (- models for women, denoted as 1W + 9W).cBpation of models
estimated for different samples is the same howéveéhe models for men and
women variable gender is missing.

Table 1. Specification of models

=
N

Explanatory variables
GEN - gender +
AGE - age +
AGE — agé -
EDU - education +

+
;
;
;

+|+ |+ |+ ]|+ w
+
+
+
\
\
\

OWN - type of enterprise

SEC - sector of employment

RES - size of the place of residence —no. of irthaks -

SIZ - size of employee’s firm

OCC - occupation +

+ |+ Fl+]F#[F]+]+]+]+
+

MAR - marital status
REL -relationship with the head of the household
CON - work contract T-

[+ [+ ]+ +]+]+
[+ [+ ]+ +]+]+
+

+

|4+ |+ |+ |+ |+ |+
1

SEN — job seniority i -
SEN — job seniorit§ - -
ADD —additional job H-|+

+
[+ [+ [+ ]+ ]+ ]+]+

[+ [+ [+ ]+ ]+ ]+]+

+ |+ |+ |+
+
+ |+ |+ |+

Source: own elaboration

The detailed information about model specificaticnpresented in Table 1
where symbol “+” means that certain variable isspre in the model while “-*
means that it is omitted. Parameter estimatesdlected modeld are presented in

1We employ GRETL software, s&tusarczyk (2013).

12 0One may notice that for the model selection fivassks of the variable: place of
residence (RES) are selected i.e.léd3 than 10 thousands citizens and reference variant of

variable (e)xountryside.
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Tables 3 + 6, the symbol x denotes lack of vargbsars — significance level:
=0.01 - *,0=0.05 - **, anda=0.001 - ***,

Table 2 contains major characteristics of the $etemodels (i.e. all models
estimated for the whole sample and the best mazimated for subsamples of
men and women) including mentioned above measukssone can notice,
regardless the set of explanatory variables modsismated on the basis of the
whole sample, do not essentially differ. Howeveking into consideration
interpretation of the parameters (see Tables 3 wé)select the model 3 to the
further analysis. Since all models, except the dewoted as 3 has proper signs of
the parameter standing by significant variabseg, age?, andjob seniority. Also
each group of explanatory variables is statisycaignificant in this model.
Although the model denoted as 7 is quite similaspacification (in comparison to
the model 3, variableage and age? are missing but it contains the additional
variable:job seniority?) but the model 7 has slightly worse statisticabparties
than the model 3.

Table 2. Models fitting parameters

Model 1 2 3 4 5 6

Log likelihood -17071] -17119| -16816| -16965 -17226| -16808
Akaike criterion 34206 34306 33703 33997| 34520/ 33688
Bayes-Schwarz criterion 34445| 34560 33972 34243 34774 33957
Hannan-Quinn criterion 34286| 34391 33793 34079 34605 33778
Number and fraction of correctf 5316| 5209| 5360 5349 5209 5363
predicted outcomes (41.1)| (40.3)| (41.5)| (41.40)| (40.30)| (41.50)
LR Chi 9107| 9012| 9619 9319 8798 9634
Model 7 8 9 1w 2W 3W

Log likelihood -16858| -17219| -16997| -7591| -7659| -7509
Akaike criterion 33786 34505 34059 15243] 15384 15089
Bayes-Schwarz criterion 34047) 34759 34298 15452 15606 15324
Hannan-Quinn criterion 33873| 34590, 34139 15315 15461 15170
Number and fraction of correctf 5334| 5191] 5304| 2699| 2645 2736
predicted outcomes (41.30)| (40.20)| (41.10)| (43.9)| (43.1)| (44.5)
LR Chi 9534| 8813| 9255| 4711| 4574 4873
Model A 5W 6W 1M 2M 3M

Log likelihood -7565| -7702| -7511| -9418| -9325| -9179
Akaike criterion 15194 15470] 15091 18897 18716| 18427
Bayes-Schwarz criterion 15409| 15692 15327 19102 18941 18666
Hannan-Quinn criterion 15269 15547, 15173 18968 18794/ 18510
Number and fraction of correctf 2686| 2629 2715 2614| 2636| 2717
predicted outcomes (43.7)| (42.80)| (44.20) (38.6)| (38.9)] (40.1)
LR Ch? 4762| 4488 4871 3860 4047 4340

Source: own elaboration
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One may also notice in Table 2 that models estithdte women are
characterized by the best properties among alltnmted models while the ones
estimated for men seem to be the least satisfaciioiy also visible that models
denoted as 3M and 3W fit the data in the best Wagt additionally justifies
selection of the model specification denoted asr 3He further analysis.

Table 3. Parameter estimates of the models estiniat¢he whole sample: models 1+3

Explanatory variables Model 1 Model 2 Model 3
GEN | woman -1.2188 =+ | -1.2127 =+ | -1.1665 ==
AGE |age -0.0280 == 0.1749 += 0.0964 =
age? -0.0021 =+ | -0.0017 ==
EDU | university 1.6263 == 1.6132 == 1.5727 ==
post secondary or vocational 0.7983 0.9034 =+ 0.7788
general secondary 0.7225 0.8625 =+ 0.7442 =
lower vocational 0.4187 += 0.4425 += 0.2985 =
OWN | private 0.1848 = 0.0527 0.1823 =
SEC |agriculture -0.7304 -0.4116
industry -0.4738 -0.2500
services -0.5260 -0.3471
RES |>100*10° ok 0.4085 #= 0.4241 +=
50-100* 10° -0.0128 0.0065
10-50%10° -0.0347 -0.0341
town <10* 10° -0.1660 * -0.1519 =
Sz <10 -1.1145 =+ | -1.0502 =+ | -1.0368 =+
11-19 -0.7460 =+ | -0.6873 =+ | -0.6739 =
20-49 -0.6304 =+ | -0.5815 =+ | -0.5672 ==
50-99 -0.5289 =+ | -0.4774 =+ | -0.4806 =+
OCC |arny 3.6142 #= 3.4144 + 3.3980 *+=*
managerial 2.9992 3.0579 #= 2.9084 =
professional 2.1097 = 2.1392 wx 2.0109
technical 1.7891 = 1.8692 = 1.7079 ==
clerical 1.0364 == 1.1275 == 1.0025 ==
sales & services 0.5268 *= 0.5951 #*= 0.4761 *=
farmers. fishers. etc. 0.3291 0.3753 0.2337
industry workers 0.9448 1.0394 we 0.9672
skilled workers 1.1005 == 1.1888 == 1.0929 =
MAR | married 0.3157 #= 0.2669 *=
REL | household head 0.4250 *= 0.4090 =
CON | permanent 0.9549 = 0.7985
temporary-study -0.5558 -0.4875
temporary-no other job 0.1114 0.0479
SEN | job seniority 0.0389 0.0412
ADD | additional job -0.2449 -0.2831 =

Source: own elaboration
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Table 4. Parameter estimates of the models estihfiet¢he whole sample: models 4+6

Explanatory variables Model 4 Model 5 Model 6
GEN | woman -1.2865 =+ | -1.1109 =+ | -1.1591 =
AGE |age -0.0344 == 0.0004 -0.0435 ==
EDU | university 1.6813 == 1.6367 == 1.6132 ==
post secondary or vocational 0.7971 0.9443 =+ 0.7940
general secondary 0.7647 0.8327 =+ 0.7378
lower vocational 0.3532 = 0.5405 #= 0.3219 *=
OWN | private 0.2039 = 0.0315 0.1833 #=
SEC |agriculture -0.6375 -0.4027
industry -0.3834 -0.2615
services -0.4387 -0.3562
RES |>100*10° 0.3791 #= 0.4227 #=
50-100* 10° -0.0141 0.0189
10-50%10° -0.0401 -0.0300
town <10* 10° -0.1758 =+ | -0.1505 =
Sz <10 -1.0915 =+ | -1.0836 =+ | -1.0485 =
11-19 -0.7360 =+ | -0.7105 =+ | -0.6843 =
20-49 -0.6272 =+ | -0.5972 =+ | -0.5776 ==
50-99 -0.5297 =+ | -0.4906 =+ | -0.4934 =
OCC |arny 3.5071 #= 3.4203 #*= 3.3588 =
managerial 2.9772 3.0618 2.9045
professional 2.1063 2.1459 wx 2.0142 w
technical 1.8031 == 1.8684 = 1.7240 ==
clerical 1.0769 == 1.0918 == 1.0175 ==
sales & services 0.5500 = 0.5671 *= 0.4829 #=
farmers. fishers. etc. 0.3012 0.3649 0.2075
industry workers 0.9377 1.0425 w 0.9725
skilled workers 1.1048 == 1.1856 == 1.1045 ==
MAR | married 0.4954 += 0.2912 #=
REL | household head 0.4880 **= 0.4184 +=
CON | permanent 0.8104 0.8294
temporary-study -0.4935 -0.4560
temporary-no other job 0.0608 0.0837
SEN |job seniority 0.1209 *+* 0.1077 »
job seniority? -0.0019 0.0000 -0.0017
ADD | additional job -0.2944 -0.2802

Source: own elaboration

Analyzing parameter estimates of the models 3M3Wd(Table 6), one can
see that the determinants affecting wages obtdigeden and women are slightly
different. Lover vocational education and work foilitary service increase odds
of higher wages in comparison to the referenceanarof variables only for men.
While work in the private (versus public) sect@es the log odds of increasing
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incomes (by 0.488) for women only. The log oddsigher wages decreases for
men living in towns with number of inhabitants skaalthan 10 thousands in
comparison to the ones living in the countrysider. foth models increase in age
and in job seniority causes increase of odds dfdrigearnings while increase in
age squared causes decrease of odds of highengsarni

Table 5. Parameter estimates of the models estinfiet¢he whole sample: models 7+9

Explanatory variables Model 7 Model 8 Model 9
GEN | woman -1.2058 #= | -1.1172 = | -1.3170 ==
EDU | university 1.6199 #= 1.6495 == 1.6802 ==
post secondary or vocational 0.8392 # 0.9508 0.8301
general secondary 0.8093 # 0.8348 0.8185
lower vocational 0.3902 0.5451 = 0.4034 =
OWN | private 0.1899 w= 0.0255 0.2087 =
SEC |agriculture -0.3989 -0.4911
industry -0.2529 -0.2380
services -0.3467 -0.2904
RES |>100*10° 0.3933 0.3551 =
50-100* 10° -0.0028 -0.0399
10-50* 10° -0.0396 -0.0655
town <10* 10° -0.1693 -0.1996 ==
Sz <10 -1.0812 == | -1.0869 =+ | -1,1142 #=
11-19 -0.7008 == | -0.7109 =+ | -0.7460 ==
20-49 -0.5977 == | -0.5999 =+ | -0.6406 *=
50-99 -0.5021 == | -0.4891 =+ | -0.5348 *=
OCC |arny 3.4885 3.4131 #= 3.6005 #=
managerial 2.9513 wx 3.0618 3.0095
professional 2.0491 w 2.1535 2.1272 w
technical 1.7879 == 1.8644 == 1.8486 ==
clerical 1.0878 = 1.0812 == 1.1283 ==
sales & services 0.5562 =+ 0.5631 *= 0.6032 #+*
farmers. fishers. etc. 0.2195 0.3557 0.3172
industry workers 1.0500 # 1.0379 #= 1.0000 #=
skilled workers 1.1802 == 1.1847 == 1.1637 ==
MAR |married 0.2520 = 0.5024 =
REL | household head 0.3905 0.4946 *=
CON | permanent 0.9075 = 0.8724 ==
temporary-study -0.3736 #= -0.4243
temporary-no other job 0.1193 0.0892
SEN |job seniority 0.0652 0.0854
job seniority? -0.0016 0.0001 -0.0018 ==
ADD | additional job -0.2616 = | -0.2289 #= | -0.2772 »=

Source: own elaboration
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Table 6. Parameter estimates of the models estihfiatevomen and men

Explanatory variables Model 3W| Model 3M Model 6W
AGE | age 0.1038  += |0.0789 =+ |-0.0243 *=
age? -0.0015 #= |-0.0016 =
EDU |university 15173 == [1.4503 #= |1.5207 ==
post secondary or vocational 0.4663 += |0.8743 += |0.4708  #=
general secondary 0.5126 == |0.7859 += |0.4861  *=
lower vocational 0.0952 0.3889 «= 10.1135
OWN | private 0.4877 ==+ |0.0256 0.4856
RES |>100*10° 0.3513 == |0.4641 += |0.3427 =
50-100* 10° -0.0933 0.0597 -0.0896
10-50%10° -0.0414 -0.0294 -0.0434
town <10* 10° -0.1259 -0.1968 + [-0.1199
Slz <10 -1.2295 &= |-1.0268 +=+ |-1.2360 =
11-19 -0.6231 = |-0.8103 = |-0.6207 =
20-49 -0.6286 == |-0.5709 = |-0.6366 =
50-99 -0.4827 == |-0.5090 = |-0.4925 =
OCC |arny 22.5850 2.9717 == |22.4389
managerial 3.6499 w | 25166 + |3.6594
professional 2.4535  w |1,6985 e | 24641 @ e
technical 2.0715 == |1.5000 *= |2.0875 =
clerical 1.5351  w+ |0.4611 == | 1.5445 s
sales & services 0.7913  #== |0.2653 * |0.7837  w
farmers. fishers. etc. 1.3716 = |-0.0150 1.3282
industry workers 0.5545  # | 0.8961 # |0.5436 « w
skilled workers 0.9493 = |0.9779 #=+ [0.9600  w
MAR | married 0.2287 =+ |0.3994 x= |0.2624  w
REL | household head 0.3857 ==+ |0.4209 #=+ |0.3954  w
CON | permanent 1.1168 =+ |0.6090 + |1.1536  **
temporary-study -0.1959 -0.6774 =+ |-0.1616
temporary-no other job 0.3663 = |-0.1063 0.4109 =
SEN | job seniority 0.0415  »== |0.0387 #=+ [0.0970  »
job seniority? -0.0015  *=
ADD | additional job -0.1445 -0.3757 += |-0.1409

Source: own elaboration
Comparison of wage determinantsin investigated years

The next step in our investigation is to estimatermodel of wages, denoted
as general model 3, on the basis of the whole ssmphble 7 contains comparison
of parameter estimates obtained for ordered logitlets estimated for analyzed
periods. Job seniority is not included in modelec#iped for years 2001 and 2003
as well as variantiower vocational of variable describing level of education, and
army as a variant of occupation in 2001 because tiseieck of such data in PLFS
in these years.



206 Dorota Witkowska

Table 7. Ordered logit models estimates: generalaiso

Variables 2001 2003 2006 2009
GEN | woman -0.985 ™ |-0.950 ** |-1.138| ™ |-1.166 **
AGE |age 0.090 ™ |0.010 ™ |0.118 |™ |0.096 ™
age? -0.001 ™ |-0.002 -0.002| ** | -0.002 ***
EDU | university 1.670 ™ /1.888 ™ |2.188 |™ |1.566 ***
post secondary or vocational |0.499 ** |0.892 ™ |1.001 |*™* |0.774 ™
general secondary 0.771 ™ |1.138 ™ |1.212 |™ |0.737 ™
lower vocational X 0.324 ™ 0.449 |™™ |0.297 ™
OWN | private 0.338 ™ |-0.003 0.128 |*™ |0.182 ™
RES |>100*10° 0.586 ™ |0.414 ™™ 10.478 |™ |0.452 ™
50-100*10° 0.093 0.077 0.099 0.034
10-50*10° 0.100 -0.034 0.078 -0.007
Slz |<10 -1.001 ™ |-1.104 ** |-0.961 ™ |-1.036 ™
11-19 -0.797 ™ |-0.811 ™ |-0.695 "™ |-0.673 **
20-49 -0.531 ™ |-0.608 ** |-0.380 ™ | -0.568 ***
50-99 -0.239 ™ |-0.397 ™ |-0.436 ™ |-0.482 **
OCC |army X 3.297 ™ 13321 |™ |3.399 ™
managerial 3.270 ™ |3.386 ™ |3.027 |™ |2.906 **
professional 1.967 ™ 2196 ™ |1.991 ™™ |2.007 **
technical 2.033 ™ |1.836 ™ |1.866 | |1.703 **
clerical 1545 ™ 11501 "™ |1.334 |* |1.001 **
sales & services 0.838 ™ |0.760 ™ |0.491 ™ |0.471 ™
farmers, fishers, etc. 1.295 ™ 10.340 1.201 | ™ 10.234
industry workers 1.276 ™ |1.301 ™ |1.201 |*™ |0.966 **
skilled workers 1.398 ™™ |1.465 ™ |1.345 |™ |1.089 **
MAR | married 0.341 ™ |0.401 ™™ |0.316 |™ |0.266 ™
REL | household head 0.700 ™ |0.742 ™ |0.561 |™™ |0.407 ™
CON | permanent 1.756 ™ |1.461 ™ |0.922 |*™™ |0.801 ™
temporary-study 0.656 * |0.102 0.085 -0.487 ™
temporary-no other job 0.180 -0.033 0.071 0.049
SEN X X 0.036 | ™™ | 0.041 ™
ADD | additional job -0.027 -0.109 -0.146| ™ |-0.271 ™

Source: Own elaboration.

Analyzing parameter estimates we notice that ghlanatory variables are
statistically significant, except single varianfsdescriptors. Majority of variables
are characterized by expected sign and value op#nemeter estimates. Women
earn less than men in all years of analysis andafiancy between monthly wages
seems to be bigger in years 2006 and 2009 thameiffirst years of investigation.
Higher level of education gives better chancesigher incomes however in 2009
the parameter estimates standing by university atohut was the biggest in 2006.
In private sector monthly salaries seem to be higfeen in public in years 2001,
2006 and 2009. In the biggest cities (with morenth@0 thousands inhabitants)
incomes are bigger than in towns with less tharthb@sands citizens and in the
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countryside, and it is the only statistically sfigant variant of the variable: place
of residence.

Bigger enterprises offer higher wages since pamrmetdf all variants,
describing size of the enterprise, are signifigasthaller than zero. Occupation,
except the variant describing farmers and fisher2d03 and 2009, also affects
significantly earnings as well as type of employtrmontract, fact of being married
and the household head. Parameters standing byaadesquared age are
significant with expected signs. Job seniorityuefice positively earnings in years
2006 and 2009 while it is difficult to interpret gative signs of the variable
describing additional job.

CONCLUSIONS

In our research we analyze situation on the Pdhislor market in years
2001, 2003, 2006 and 2009 based on LFS data, agpbydered logit model. The
main determinants of wages are: gender, age osgoiority, level of education,
size of firm and occupation in all analyzed yeatswever the influence of these
factors in following periods may be different. Tlevestigation shows that
women’s monthly incomes are significantly lower rihanen’s one and the
discrepancy seems to be the biggest in the lastofeanalysis however it may be
caused by different factors.
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