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1. Introduction

Gender equality is currently an important and frequently discussed topic. The Eu‑
ropean Union has defined targets to achieve equality in labour market participa‑
tion in the EU and has established a roadmap for increased participation of women 
in the workforce (European Commission, 2013). Economic independence is a pre‑
requisite for both women and men to be in control of their lives and is said to be 
a sign of a developed society.

This article compares the impact of gender on the probability of unemploy‑
ment for 13 European countries, concentrating on the time period after the crisis 
(2011–2014) when the majority of European economies experienced a recession. 
The gender impact is most likely caused by the uncertainty in the labour markets, 
along with a higher unemployment rate in the recession period, with female work‑
ers enduring a higher negative impact.

There are differences between capital cities and other cities in a country Cap‑
itals are often more heterogeneous than other types of cities, they host the gov‑
ernment, they are likely to be national industrial, cultural and commercial centres 
with concentration of headquarters of companies. They tend to be economical‑
ly stronger, for example, London has a much higher GDP per capita than the rest 
of the UK. Eurofound (2020) recently pointed out that: “in Europe, people living 
in the capital city generally have a better quality of life than people living in oth‑
er parts of a country. Residents of the capital city also feel higher life satisfaction 
than people living outside the capital.” Capitals are examined separately in Mus‑
terd, Marciaczak, van Ham and Tammaru (2016), who investigates socioeconomic 
differences looking only at European capitals.

The main methodological contribution of this paper is the separation of capi‑
tal labour markets based on the values of Cook’s statistic, which we also use as the 
evaluation metric for model calibration. Lastly, the general logistic model is ap‑
plied, controlling for macroeconomic regional characteristics, such as GDP, pop‑
ulation density, and degree of area urbanization, as well as individual characteris‑
tics such as education, age, gender, marital status, nationality and the occupation 
specialization of an individual. Theoretical Background and Model Definition.

The applied model is constructed taking into account that our dependent var‑
iable is dichotomous, taking the value 1 when an individual is unemployed and 
0 when employed and the explanatory variables are either continuous or dummy 
variables for categorical predictors. The basic general logistic regression model (1) 
is used to regress probability of unemployment πi for individual i given an explan‑
atory variable xi and coefficients β0 and β1:
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The model may be rewritten in the form of (2):
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where β1 can be interpreted as the impact of 1 unit change in xi on the log odds ra‑
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 for a continuous variable and as an impact of having a character‑

istic xi (ie xi = 1) on the log odds ratio for a dummy variable.
The general logistic regression model (1) is modified by increasing the number 

of explanatory variables. The probability of being unemployed πi for an individual 
i is assumed to be dependent on these exogenous variables:

1) 1
s
ix  a first difference of regional GDP per capital standardised using (8);

2) 2
s
ix  a first difference of regional population density standardised using (8);

3) x3i and x4i are dummies for a degree of area urbanization: a) densely popu‑
lated area (the base), b) intermediate area (X3i), c) thinly populated area (X4i);

4) x5i to x7i are year dummies for analyzed time period 2011–2014: year 2011 is the
base, x5i is the dummy variable with the value 1 for the survey year 2012, x6i
is the dummy variable with the value 1 for the survey year 2013, x7i is the dum‑
my variable with the value 1 for the survey year 2014;

5) x8i a dummy variable immig, which takes value 1 for immigrant and 0 for na‑
tive;

6) x9i a gender dummy variable female, with 1 for female and 0 for male;
7) x10i a marital status variable married, with 1 for a married individual and 0

otherwise;
8) x11i to x14i are dummies for 5 age groups: up to 29 years (the base), individu‑

als age 30 to 39 (x11i), individuals age 40 to 49 (x12i), individuals age 50 to 59
(x13i), and individuals age 60 to 66 (x14i);

9) x15i to x16i are dummies for highest educational attainment level, with three
categories: primary (the base), secondary (x15i) and university (x16i);

10) x17i to x24i are dummies for profession of an individual as an occupation group 
by current employment or last employment before becoming unemployed 
(9 groups by NACE classification2 with group 1 as the base).

2 Occupations were created by ISCO with levels: 1) managers, 2) professionals, 3) techni‑
cians and associated professionals, 4) clerical support workers, 5) service and sales workers,  
6) skilled agricultural, forestry and fishery workers, 7) craft and related workers, 8) plant and
machine operators, and assemblers, 9) elementary occupations.
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The full regression model is:
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The estimation of parameters is done using the Maximum Likelihood method, 
where the function of the Lagrangian is written in equation 5 (for more see Dob‑
son, 1990 or Wooldridge, 2002):
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Each model for each country/capital is tested for multicollinearity of explan‑
atory variables using the variance inflation factor (VIF). If any terms in a linear 
model have more than 1 df (as is the case for the dummies for categorical varia‑
bles), then generalized variance‑inflation factors (Fox, Monette, 1992) are calcu‑
lated. The generalized VIFs are invariant with respect to the coding of the terms 
in the model. To adjust for the dimensions of dummy variables GVIFs are scaled:

( )1/ 2df ,GVIF (6)

where df are degrees of freedom associated with the term. We conclude that there 
is no multicollinearity problem in our models, which could affect regression re‑
sults significantly.

Models were also evaluated by calculating diagnostics for generalized linear 
models (for more see Davison, Snell, 1991). Cook’s distance Di is calculated using (7) 
by removing point i from regression and calculating ( )ˆ

jY i  the new fitted value from
regression without the removed point, where p  is a number of regression coefficients 
and 2σ̂  is estimated variance from the fitted model including all observations.

The macroeconomic variables x1 and x2 are downloaded from the Eurostat 
webpage for each NUTS region and year of analysis and merged with information 
about individual location. Based on the theory of Ocun’s law, which defines the 
inverse relationship between economic growth and unemployment rate (for more 
see e.g. Knotek, 2007), we expect that the estimated coefficient will be negative.
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The statistics give information on how much all the values in the regression 
model change when observation i is removed. For each model two plots are dis‑
played: 1) Cook’s distance, plotted against the standardized leverages, 2) Cook’s 
distance plotted against case number, enabling us to find which observations are 
influential. The plots help to identify influential outliers and are used for a model 
evaluation. Particularly here, we consider the situations where variables defining 
degree of urbanization and occupation are included or excluded in the model and 
the situations where capitals are estimated separately from the non‑capital regions.

Differences in labour mechanism in capitals and other parts of countries is an‑
alysed by a two‑step evaluation process: first, we include a dummy variable for 
capital (or year and capital) in each country estimation and note the significance 
of its coefficient; secondly we examine the Cook’s distance to identify outliers 
to see whether individuals living in the capital have notable influence on model 
calibration. When there is evidence of difference we split data into two data sets 
and estimate capitals separately from the rest of the country. The size of the Cook’s 
distance is also used to evaluate models including variables for degree of urban‑
ization and occupations. These are included in the final models when their pres‑
ence decreases Cook’s distance and improves the predictability of the model. If this 
is not the case, they are excluded from the regression model.

To increase comparability of the βj coefficients as measures of influence for 
continuous variables with different magnitudes, we use a standardization method. 
A continuous variable xji is re‑scaled using (8), where jx  is the variable mean and 

jXs  is the standard deviation.
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2. Data

Empirical analysis is done for 13 European countries: Spain, Ireland, Germany, 
Austria, Belgium, Czech Republic, Finland, France, Italy, Netherlands, Sweden, 
Slovakia and United Kingdom. The sample of countries is chosen with respect 
to data availability. The number of observations varies from a minimum of 80,102 
individuals from the Czech Republic to 879,145 individuals from France. The an‑
alysed time period is from 2011 to 2014. The intent is to include only the econom‑
ically active population, so only individuals between 15 and 66, are included, and 
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inactive individuals and individuals in compulsory military service are excluded 
from this list. An ‘immigrant’ is considered to be an individual with nationality 
different from the country of current residence.

The Labour Force Survey (LFS) contains individual data on different NUTS 
levels for different countries. This detail gives us geographic information about 
an individual’s location and defines regions for which the expected probabilities 
can be computed. In our analysis we combine three NUTS levels using:
1) NUTS 0 level: Netherlands,
2) NUTS 1 level: Austria, Germany, United Kingdom,
3) NUTS 2 level: Czech Republic, Italy, France, Spain, Belgium, Finland, Swe‑

den, Ireland, Slovakia.
Total numbers: 13 countries = 124 regions (islands and non‑European parts 

are excluded).
The regional economic characteristics GDP and population density are down‑

loaded from the Eurostat public online database (Eurostat, 2017). The regional eco‑
nomic statistics are merged with LFS data by the region of an individual’s location.

3. Empirical results

The general logistic regression model in its variations was used to estimate the 
impact of gender on the probability of being unemployed. The estimated parame‑
ters of the whole model are displayed in the Appendix.

The probabilities of being unemployed for males and females are computed 
using the equation below with the other predictor variables in their standardised 
values, continuous variables set to their mean levels and dummies set equal to 0.
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The estimated parameters 1̂iβ , representing the estimated coefficient for GDP, 
2

ˆ
iβ , the estimated coefficient for the population density, and 9

ˆ
iβ , the estimated 

coefficient for gender from (3) and (4), are used to calculate the probability of be‑
ing unemployed Prob(yj = 1) for females in region j as a logistic function, where 

1, ,GDP jx  is the mean of the standardised regional first differences of the GDP in Euro 
per habitat between 2011 and 2014 for region j, 1, ,PD jx  is the mean of the standard‑
ised regional first differences of population density between 2011 and 2014 for re‑
gion j. The same probability was calculated for males with the variable x9i = 0. Fi‑
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nally, the spatial map of differences in probabilities of unemployment for males 
and females is presented in Figure 1.

The map shows the presence of spatial patterns within regions as well as be‑
tween some neighbouring countries. The within‑country‑region similarities were 
expected, given the common economical and legislative environments, which 
were represented by the GDP and population density. Overall, the capital regions 
differ from non‑capital regions; in the former, the estimated differences are low‑
er, or the gender impact is insignificant.

The expected differences in labour markets between capitals and the non‑cap‑
ital regions of a country were also supported by differences found in the rest of the 
estimated parameters. Immigrants differ less from natives in most capitals in com‑
parison to the rest of the country. This suggests that integration works better in big 
cities/capitals, which tend to have more opportunities for international workers. 
Age groups, in general, do not have statistically significant parameters in capital 
regions.

Figure 1. Differences in probability of unemployment between female and male
Source: author’s computation in R, Eurostat data

With respect to regional characteristics of economic evolution, GDP per hab‑
itat has, in the majority of the models, a significant negative impact on the prob‑
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ability of being unemployed in European regions. The results are in line with 
the theory of Ocun’s law. Population density has mostly a negative impact on the 
probability of being unemployed and is not significant for some capitals (London, 
Hamburg and Bremen, Belgium region 31, and Prague), but it is positive for the 
Netherlands and Finland. The degree of urbanization was included in the mod‑
el for all countries except for Spain, the Czech Republic and the UK, and it was 
found to have a decreasing impact. Educational attainment clearly decreases the 
probability of being unemployed in all regression models. This impact increases 
with the degree of education, supporting the theory that education improves indi‑
viduals’ positions in the labour market.

The main limitation of the study is data. Survey data in general underrepre‑
sent some groups of individuals. Teperova (Tepperova, Zouhar, Wilksch, 2016) 
mentioned undersupplying of immigrants which has a minor impact on this study. 
The LFS data does not include consistent information needed for all countries, 
in order to have comparative data we analyse the representative sample of 13 Eu‑
ropean countries.

4. Conclusion

In this paper, the general logistic regression model is applied on individual data 
– about 5 million economically active individuals, in 13 European countries – to es‑
timate the probability of unemployment while controlling for individual and re‑
gional economic characteristics during the economic recession. The estimations 
were done at country level. Most of the capitals were estimated separately, based 
on the value of Cook’s distance. The map of differences between regional proba‑
bilities of unemployment, between males and females showed that there are spa‑
tial dependencies between regions inside countries and between some neighbour‑
ing countries.

The estimated results suggest that gender does play a role in European labour 
markets, however the impact is generally low. For some labour markets, the prob‑
ability of being unemployed is estimated to be higher for females, while for other 
markets, the opposite impact was estimated. The impact of gender on the proba‑
bility of being unemployed was lower, or insignificant, for capitals in comparison 
to non‑capitals.

The estimated parameters, in general, differ for capital and non‑capital re‑
gions, indicating that different labour market mechanisms are at play. The mod‑
els show that individual characteristics have a lower impact in capitals, and that 
married individuals are less likely to be unemployed. Lastly, the unemployment 
probability decreases as the degree of education increases, and is higher for im‑
migrants in the majority of the European countries investigated.
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Appendix 
Tables of results of empirical analysis

Tables set 1: Estimation results of probability of being unemployed, applying the general logit 
model (defined in (3) and (4))

Data Austria (incl. capital) Madrid (Spain) Spain (excl. capital)
Variables Estimates SE Estimates SE Estimates SE

(Intercept) –1.18*** 0.00 –0.67*** 0.00 –0.39*** 0.00
Region variables: 

FD. EURHAB stand –0.44*** 0.00 –0.06** 0.03 –0.02 0.01
FD. POPDE stand 0.04*** 0.01 –0.04*** 0.01 0.24*** 0.00
Urbanization 1 Ref. Ref. Ref. Ref. Ref. Ref.
Urbanization 2 –0.35*** 0.00
Urbanization 3 –0.69*** 0.00

Year: 
2011 Ref. Ref. Ref. Ref. Ref. Ref.
2012 –0.60*** 0.00 0.38*** 0.00
2013 –0.79*** 0.00 0.61*** 0.00
2014 –0.63*** 0.00 0.62*** 0.00

Individual variables: 
immigrant 0.67*** 0.00 0.45*** 0.08 0.62*** 0.00
female 0.01 0.02 0.07 0.06 0.22*** 0.00
married –0.62*** 0.00 –0.39*** 0.06 –0.45*** 0.00

Age groups:
15–29 years Ref. Ref. Ref. Ref. Ref. Ref.
30–39 years –0.33*** 0.00 –0.47*** 0.08 –0.65*** 0.00
40–49 years –0.45*** 0.00 –0.51*** 0.09 –0.82*** 0.00
50–59 years –0.45*** 0.00 –0.71*** 0.10 –0.97*** 0.00
60–66 years –0.88*** 0.00 –0.71*** 0.15 –1.24*** 0.00

Education:
primary Ref. Ref. Ref. Ref. Ref. Ref.
secondary –0.76*** 0.00 –0.33*** 0.07 –0.61*** 0.00
university –1.27*** 0.00 –0.94*** 0.00 –1.09*** 0.00

Data Berlin (Germany) Estimates Hamburg and 
Bremen (Germany)

Germany (excl. 
capital, cities)

Variables Estimates SE Estimates SE Estimates SE
(Intercept) –2.46*** 0.00 –3.06*** 0.00 –3.47*** 0.00

Region variables: 
FD. EURHAB stand –0.04** 0.02 –0.04 0.03 –0.13*** 0.00
FD. POPDE stand –0.02*** 0.01 0.04 0.03 –2.81*** 0.00
Urbanization 1 Ref. Ref. Ref. Ref. Ref. Ref.
Urbanization 2 –0.26*** 0.00
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Data Berlin (Germany) Estimates Hamburg and 
Bremen (Germany)

Germany (excl. 
capital, cities)

Variables Estimates SE Estimates SE Estimates SE
Urbanization 3 –0.41*** 0.00

Year: 
2011 Ref. Ref. Ref. Ref. Ref. Ref.
2012 1.12*** 0.00
2013 1.19*** 0.00
2014 1.31*** 0.00

Individual variables: 
immigrant 0.45*** 0.06 0.47*** 0.10 0.61*** 0.00
female –0.23*** 0.05 –0.17** 0.08 –0.09*** 0.01
married –0.55*** 0.00 –0.44*** 0.08 –0.76*** 0.00

Age groups:
15–29 years Ref. Ref. Ref. Ref. Ref. Ref.
30–39 years 0.17*** 0.07 0.07 0.11 0.11*** 0.02
40–49 years 0.08 0.07 0.03 0.11 –0.03* 0.02
50–59 years 0.11 0.07 0.08 0.11 0.25*** 0.00
60–66 years 0.37*** 0.10 0.23 0.16 0.56*** 0.00

Education:
primary Ref. Ref. Ref. Ref. Ref. Ref.
secondary –0.61*** 0.00 –0.48*** 0.09 –0.76*** 0.00
university –1.04*** 0.00 –0.86*** 0.14 –1.58*** 0.00

Data France (incl. capital) Rome (Italy) Italy (excl. capital)
Variables Estimates SE Estimates SE Estimates SE

(Intercept) –0.78*** 0.00 –0.77*** 0.00 –0.83*** 0.00
Region variables: 

FD. EURHAB stand –0.03*** 0.00 –0.09*** 0.01 –0.14*** 0.00
FD. POPDE stand –0.12*** 0.00 0.21*** 0.00 0.00 0.01
Urbanization 1 Ref. Ref. Ref. Ref. Ref. Ref.
Urbanization 2 –0.15*** 0.00 –0.20*** 0.00
Urbanization 3 –0.46*** 0.00 –0.25*** 0.00

Year: 
2011 Ref. Ref. Ref. Ref. Ref. Ref.
2012 0.09*** 0.01 0.09*** 0.02
2013 0.14*** 0.00 0.32*** 0.00
2014 0.16*** 0.00 0.50*** 0.00

Individual variables: 
immigrant 0.84*** 0.00 0.01 0.04 0.42*** 0.00
female 0.11*** 0.00 0.25*** 0.00 0.28*** 0.00
married –0.57*** 0.00 –0.53*** 0.00 –0.43*** 0.00

Age groups:
15–29 years Ref. Ref. Ref. Ref. Ref. Ref.
30–39 years –0.65*** 0.00 –0.97*** 0.00 –0.95*** 0.00
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Data France (incl. capital) Rome (Italy) Italy (excl. capital)
Variables Estimates SE Estimates SE Estimates SE

40–49 years –0.97*** 0.00 –1.37*** 0.00 –1.31*** 0.00
50–59 years –1.08*** 0.00 –1.70*** 0.00 –1.61*** 0.00
60–66 years –1.25 *** 0.00 –2.01 *** 0.00 –1.92 *** 0.00

Education:
primary Ref. Ref. Ref. Ref. Ref. Ref.
secondary –0.62*** 0.00 –0.53*** 0.00 –0.61*** 0.00
university –1.24*** 0.00 –0.98*** 0.00 –0.95*** 0.00

Data Ireland (incl. capital) London (UK) United Kingdom 
(excl. capital)

Variables Estimates SE Estimates SE Estimates SE
(Intercept) –0.40*** 0.00 –2.92*** 0.59 –2.21*** 0.00

Region variables: 
FD. EURHAB stand 0.01 0.01 –0.04* 0.02 –0.06 0.07
FD. POPDE stand –0.04*** 0.01 0.08 0.20 –1.37*** 0.30
Urbanization 1 Ref. Ref. Ref. Ref. Ref. Ref.
Urbanization 2 0.11*** 0.02
Urbanization 3 0.11*** 0.00

Year: 
2011 Ref. Ref. Ref. Ref. Ref. Ref.
2012 0.04*** 0.01 0.08 0.10
2013 –0.08*** 0.01 –0.08* 0.04
2014 –0.25*** 0.00 –0.26*** 0.10

Individual variables: 
immigrant 0.21*** 0.00 0.24*** 0.08 0.31*** 0.05
female –0.43*** 0.00 –0.15** 0.07 –0.27*** 0.00
married –0.70*** 0.00 –0.54*** 0.08 –0.91*** 0.00

Age groups:
15–29 years Ref. Ref. Ref. Ref. Ref. Ref.
30–39 years –0.37*** 0.00 –0.10 0.10 –0.28*** 0.04
40–49 years –0.45*** 0.00 –0.07 0.10 –0.47*** 0.00
50–59 years –0.64*** 0.00 –0.25** 0.12 –0.42*** 0.00
60–66 years –0.88*** 0.00 –0.30 0.19 –0.34*** 0.06

Education:
primary Ref. Ref. Ref. Ref. Ref. Ref.
secondary –0.50*** 0.00 –0.08 0.10 –0.48*** 0.00
university –1.28*** 0.00 –0.45*** 0.11 –0.93*** 0.00
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Data Brussels (Belgium) Walloon Brabant 
(Belgium)

Belgium (excl. 
capita, cities)

Variables Estimates SE Estimates SE Estimates SE
(Intercept) –0.83*** 0.00 –5.31* 2.74 –0.93*** 0.00

Region variables: 
FD. EURHAB stand 0.02 0.03 0.04** 0.02 –0.47*** 0.00
FD. POPDE stand –0.04* 0.02 –13.43 8.25 –1.13*** 0.22
Urbanization 1 Ref. Ref. Ref. Ref. Ref. Ref.
Urbanization 2 –0.57*** 0.00
Urbanization 3 –0.74*** 0.00

Year: 
2011 Ref. Ref. Ref. Ref. Ref. Ref.
2012 –0.22*** 0.04
2013 –0.26*** 0.04
2014 –0.03 0.04

Individual variables: 
immigrant 0.11** 0.05 0.73*** 0.12 0.75*** 0.00
female –0.25*** 0.05 0.22*** 0.08 0.15*** 0.02
married –0.20*** 0.05 –0.66*** 0.10 –0.67*** 0.00

Age groups:
15–29 years Ref. Ref. Ref. Ref. Ref. Ref.
30–39 years –0.11* 0.06 –0.88*** 0.11 –0.73*** 0.00
40–49 years –0.28*** 0.06 –1.05*** 0.00 –0.99*** 0.00
50–59 years –0.66*** 0.00 –1.20*** 0.00 –1.07*** 0.00
60–66 years –1.43*** 0.20 –0.78*** 0.20 –1.44*** 0.00

Education:
primary Ref. Ref. Ref. Ref. Ref. Ref.
secondary –0.45*** 0.00 –0.61*** 0.10 –0.73*** 0.00
university –1.28*** 0.00 –1.24*** 0.00 –1.40*** 0.00

Data Netherlands (incl. 
capital) Helsinki (Finland) Finland (excl. 

capital)
Variables Estimates SE Estimates SE Estimates SE

(Intercept) –1.22*** 0.00 –3.35*** 0.43 –0.39*** 0.00
Region variables: 

FD. EURHAB stand –1.15*** 0.00 –0.01 0.04 –0.02 0.01
FD. POPDE stand 0.02** 0.01 1.40*** 0.27 0.24*** 0.00
Urbanization 1 Ref. Ref. Ref. Ref. Ref. Ref.
Urbanization 2 –0.31*** 0.00
Urbanization 3 –0.40*** 0.00

Year: 
2011 Ref. Ref. Ref. Ref. Ref. Ref.
2012 –2.71*** 0.00 0.38*** 0.00
2013 0.61*** 0.00
2014 0.62*** 0.00
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Data Netherlands (incl. 
capital) Helsinki (Finland) Finland (excl. 

capital)
Variables Estimates SE Estimates SE Estimates SE

Individual variables: 
immigrant 0.70*** 0.00 0.71*** 0.10 0.62*** 0.00
female 0.06*** 0.02 –0.06 0.05 0.22*** 0.00
married –0.65*** 0.00 –0.52*** 0.07 –0.45*** 0.00

Age groups:
15–29 years Ref. Ref. Ref. Ref. Ref. Ref.
30–39 years –0.18*** 0.03 –1.03*** 0.00 –0.65*** 0.00
40–49 years –0.13*** 0.03 –1.07*** 0.00 –0.82*** 0.00
50–59 years 0.14*** 0.03 –0.88*** 0.00 –0.97*** 0.00
60–66 years 0.44*** 0.00 –0.67*** 0.12 –1.24*** 0.00

Education:
primary Ref. Ref. Ref. Ref. Ref. Ref.
secondary –0.40*** 0.00 –0.88*** 0.00 –0.61*** 0.00
university –0.95*** 0.00 –1.30*** 0.00 –1.09*** 0.00

Data Prague (Czech 
Republic)

Czech Republic 
(excl. capital)

Slovakia (incl. 
capital)

Sweden (incl. 
capital)

Variables Estimates SE Estimates SE Estimates SE Estimates SE
(Intercept) –1.73*** 0.38 –0.76*** 0.00 –2.20*** 0.00 –0.74*** 0.00
Region variables: Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
FD. EURHAB stand 0.07 0.05 0.01 0.04 –0.11*** 0.00 –0.06*** 0.01
FD. POPDE stand –0.02 0.05 –0.89*** 0.00 –0.10*** 0.00 –0.09*** 0.00
Urbanization 1 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Urbanization 2 –0.07*** 0.03 –0.09*** 0.01
Urbanization 3 0.02 0.03 –0.25*** 0.00

Year: 
2011 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
2012 0.12 0.08 –0.09*** 0.03 –0.07*** 0.02
2013 0.04 0.09 –0.10*** 0.03 –0.08*** 0.03
2014 –0.05 0.07 –0.19*** 0.03 –0.16*** 0.04

Individual variables: 
immigrant –0.91* 0.51 –0.00 0.12 –0.03 0.21 1.14*** 0.00
female 0.00 0.16 0.35*** 0.00 0.17*** 0.00 –0.03*** 0.01
married –0.83*** 0.18 –0.67*** 0.00 –0.49*** 0.00 –0.40*** 0.01

Age groups:
15–29 years Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
30–39 years 0.28 0.22 –0.43*** 0.00 0.03 0.03 –0.91*** 0.00
40–49 years –0.16 0.26 –0.60*** 0.00 –0.16*** 0.03 –1.02*** 0.00
50–59 years 0.01 0.26 –0.52*** 0.00 –0.02 0.03 –0.91*** 0.00
60–66 years –0.80* 0.45 –0.61*** 0.08 –0.70*** 0.00 –0.62*** 0.00
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Data Prague (Czech 
Republic)

Czech Republic 
(excl. capital)

Slovakia (incl. 
capital)

Sweden (incl. 
capital)

Variables Estimates SE Estimates SE Estimates SE Estimates SE

secondary –0.94*** 0.30 –1.40*** 0.00 –0.64*** 0.00 –0.87*** 0.00
university –1.77*** 0.34 –2.29*** 0.00 –1.01*** 0.00 –1.37*** 0.00

Note 1: The tables show estimated parameters (“Estimates”) and standard errors (“SE”) of the impact of explanatory 
variables on  probability of  being unemployed, using logit model and maximal likelihood estimation for each 
country and some separated capitals. Model for Hamburg and Bremen was added by dummy to catch differences 
between the cities. Models for Berlin, Hamburg and Bremen, London and Slovakia were estimated controlling also 
for occupations, estimated variables which are displayed in Table set 2.
Note 2: P‑values are presented as: * p < 0.05, ** p < 0.01, *** p < 0.001.

Source: author’s computation in R, Eurostat data

Table set 2: Estimation results for impact of occupations on probability of being unemployed, 
applying the general logit model (defined in (3) and (4))

Data Berlin 
(Germany)

Hamburg 
and Bremen 
(Germany)

London (UK) Slovakia

Variables Estimates SE Estimates SE Estimates SE Estimates SE
Occupation 1 Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
Occupation 2 0.24 0.16 0.17 0.24 0.11 0.15 –0.17** 0.08
Occupation 3 0.24 0.16 –0.06 0.24 0.49*** 0.16 0.32*** 0.08
Occupation 4 0.84*** 0.16 0.46* 0.24 0.70*** 0.16 0.84*** 0.00
Occupation 5 1.02*** 0.15 0.66*** 0.24 0.74*** 0.15 0.87*** 0.00
Occupation 6 1.53*** 0.25 0.51 0.45 0.00 0.74 1.32*** 0.00
Occupation 7 1.06*** 0.16 0.79*** 0.24 –0.25 0.23 1.03*** 0.00
Occupation 8 0.82*** 0.17 0.67** 0.26 0.64*** 0.21 1.12*** 0.00
Occupation 9 1.49*** 0.00 1.02*** 0.24 0.69*** 0.17 1.58*** 0.00

Note 1: The table shows estimated parameters (“Estimates”) and standard errors (“SE”) of impact of occupations 
for models where occupations were included, using logit model and maximal likelihood estimation. P‑values are 
presented as: * p < 0.05, ** p < 0.01, *** p < 0.001.
Note 2: P‑values presented as: * p < 0.05, ** p < 0.01, *** p < 0.001.
Note 3: Occupations were created by ISCO with levels: 1. Managers, 2. Professionals, 3. Technicians and associate 
professionals, 4. Clerical support workers, 5. Service and sales workers, 6. Skilled agricultural, forestry and fishery 
workers, 7. Craft and related trades workers, 8. Plant and machine operators, and assemblers, 9. Elementary oc‑
cupations

Source: author’s computation in R, Eurostat data

Education:
primary Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.
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Wpływ płci na bezrobocie: międzynarodowa i wewnątrzkrajowa analiza europejskich 
rynków pracy podczas recesji gospodarczej

Streszczenie: W niniejszym artykule zbadano wpływ płci na prawdopodobieństwo bezrobocia i do‑
konano porównania między 13 krajami europejskimi podczas recesji gospodarczej. Stosując ogólny 
model logitu dla każdego kraju i stolicy, jak również kontrolując rok oraz cechy indywidualne i regio‑
nalne, oszacowano prawdopodobieństwo bezrobocia na podstawie danych dotyczących siły robo‑
czej w latach 2011–2014. Odległość Cooka służy do badania różnic między rynkami pracy regionów 
stołecznych (lub miast) a regionami niebędącymi stolicami. Korzystając z wielkości odległości Cooka, 
modele są kalibrowane, a modele uwzględniające stopień urbanizacji i typ zawodu – oceniane. Wy‑
niki przedstawiono w formie mapy przestrzennej – pokazują one, że płeć wpływa na prawdopodo‑
bieństwo bezrobocia w większości analizowanych krajów. Ogólnie efekt jest mniejszy w przypadku 
regionów stołecznych.

Słowa kluczowe: płeć, rynek pracy, bezrobocie, logit, dystans Cooka
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