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Abstract: This article presents an analysis of the socio-eooic development
of the 16 federal states of Germany as comparedtidovhole country. The main
goals of the analysis are to measure the developwigm the use of selected taxo-
nomic methods, to examine the similarities ancedifices between the states in-
asmuch as that development is concerned, as w#dl idastrate the distance exist-
ing between the new eastern states (Brandenburgiklgtgburg-Vorpommern,
Saxony, Saxony-Anhalt, and Thuringia) and the remgistates of Germany.

The analysis is preceded by an illustration of phesent socio-economic situa-
tion of the German states. Germany is characterizgdnternal diversity as re-
gards the socio-economic development, and theypoficsupporting the East Ger-
man economy has failed to reach its goals. An unfeable demographic situation
is a factor that effectively inhibits the developinef the new states. A falling birth
rate, an increasing population beyond retiremeng,a@s well as great numbers of
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people emigrating to West Germany all contributéhi® depopulation of the east-
ern states. The taxonomic analysis of the levedoofo-economic development of
Germany has provided information about the divgrsit that development level,
but it has also made it possible to determine atcttse direction of development
for particular states.

Introduction

The border between the German Democratic RepuBIiR) and the Fed-
eral Republic of Germany (FRG) was opened on 9 ez 1989. The
fall of the Berlin Wall paved the way for the preseof the reunification of
Germany. As a result of the disparity in the sadonomic development
between the old and the new federal states, prayigupport for the new
states became the basis for the internal econoaticypof Germany. But
although the financial support allowed the Eastnier economy to in-
crease its competitiveness, the effectivenesseopthcess was highly lim-
ited". An unfavourable demographic situation and anastiend for a con-
siderable level of emigration constitute some efriajor factors inhibiting
the development of the East German states.

The aim of this article is to analyse the sociorernic development of
the federal states of Germany and to draw congigsabout German re-
gional policy. This is achieved by the use of taxoit methods and the
results of collective research conducted by theo@w Institute for Eco-
nomic Research (Institut der deutschen Wirtschéfnk Additionally, the
analysis is based on official German statisticargeoks, as well as on
other documents and materials retrieved from thésies of particular
German ministries.

The location and administrative division of Germany

Germany is located between the North Sea and thie B#a in the north,
the Alps in the south, the Rhine in the west, drel®@der in the east. The
Federal Republic of Germany comprises, following tieunification of
1990, 16 federal (constituent) states — partly sgiga countries. The “new
federal states” include: Brandenburg, Mecklenbuaggp@mmern, Saxony,

! The “Solidarity Pact” came into force in 1993 amds intended to aid the develop-
ment of East Germany by providing the new stateth @i.5 billion euro by the end of
2004. In 2005, the Pact was extended to last 281iP as the “Solidarity Pact 1l.” The East
German states are to receive further 156 bn eurthirwithat period of time;
http://www.spiegel.de (28.11.2012).
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Saxony-Anhalt, and Thuringia. They were restoredhayState Restructur-
ing Act passed on 22 July 1990. The Act transfortedpreviously cen-

tralist GDR into a federal state. Also East Bervas granted authority

associated with a federal stat€ollowing the reunification, East Berlin
became part of the federal state of Berlin, whiall Bnjoyed a special sta-
tus in the Federal Republic of Germany.

Figure 1. Geographical and geopolitical location of Germany
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Methods

The study of the level of socio-economic developnwdrihe federal states
of Germany was conducted by the use of two taxoaamethods: the
Hellwig's method and the non-model method. Bothhmds have already
been extensively described in the literature ondhgjectand, therefore,
only their basic assumptions are presented irpéyer.

The classification of socio-economic objects by tise of taxonomic
methods demands that features be determined thlatiegcribe the ana-
lysed objects in detail — those are the so-caliedrbstic features (varia-
bles). The selection of diagnostic features is riquéarly important and
responsible process for it directly influencesfihal results of the study. It
is crucial the diagnostic variables used in th&\stuneet the requirements
of relevance, normativity, and explicitness (Navkizz, 1996, p. 76°)

The set of output data has been assembled to farsa-called observa-
tion matrix (Wypych, 1980):

Xy X Xim
X X e X
_1 %1 %2 2m
X = , (1)
an Xn2 Xnm

where:
m— number of diagnostic variables (j =1, 2, .), m
n — number of spatial units (i=1, 2, ..., n),

X — value of thgth diagnostic variable in théh spatial unit.

3 The requirement of relevance demands that vasatepresenting the most significant
components of the standard of living be used instinely. The requirement of normativity
denotes measures having either positive or negatfieeence on the analysed phenomenon.
The requirement of explicitness demands that theystises variables which explicitly
specify the relations between a phenomenon repesbdsy a given measure and other
phenomena.
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Spatial differentiation has been determined fohdatial variable, with
the variation coefficient being the main criteridrne coefficient has been
calculated according to the formula:

: =12, .., m), (2)

where:

Xj - arithmetic mean of variabl§ Z = i zn; X; .
ni=1

S_standard deviation of variabl¢ S, = [Ei(x” —xj)z}
ni=1

Variables for whichy < v are deleted from the set of potential variables
(v is the accepted critical value of the variatioefticient). Those varia-
bles do not have sufficient discriminant ability.

The potential diagnostic features may be relatedyhich case they are
the carriers of similar information. This, in turantails the necessity of
determining their similarify It is usually the linear correlation coefficients
between the potential exogenous variabtgsX, (j, k=1, 2, ..., m) that
serve as the similarity measures. They are cakxilatcording to the for-
mula (Nowak, 2002; Kosiedowskt al., 1984):

4 “The features of the initial list can be similarane another due to a high level of cor-
relation and can, therefore, form the so-calledtelts. Clusters are the subsets of a set of
features whose minimum similarity between the festis greater than or equal to r*. Clus-
ters contain one so-called central feature and mbeu of so-called satellite features.
A feature is called a satellite feature of a gieentral feature when the similarity between
them is greater than or equal to r*. Features giiatg clusters if they comprise a central
feature and at least one satellite feature — thesealled the system features. The features
which do not belong to clusters are called theaisal features. Both central and isolated
features are regarded as diagnostic features” (Kot@90, pp. 28-29).
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i (Xi,- _;(J')(Xik _;(k)
__ = , (G, k=1,2,..,m). 3

"k n — \2n - \2
(B R S )

These coefficients form a correlation matrix:

1 r12 r1m
R= r, 1 .. 1, @)
r r 1

Both the Hellwig's method and the non-model metivede used in the
analysis of the level of socio-economic developnadrthe states. The for-
mer is regarded as a classic method of calculatiagynthetic measure. It
is recognized as a model method, i.e. a method emier significance of
a phenomenon is related to a certain model (Pictkaw rybull, 2004, p.
431).

A set of diagnostic features can comprise valuetngadifferent direc-
tions of influence on the analysed phenomenon. Groups of variables
can therefore be distinguished: stimulants andirde&nts. All destimu-
lants need to be transformed into stimulants st higher values of the
transformed features could indicate greater sigaifte of the correspond-
ing aspect of the phenomenon. In this work, dedtints have been trans-
formed into stimulants by calculating the inver§each value according to
the formula:

X, =—. (5)
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Furthermore, as variables forming the observatiatrimare not homo-
geneous, it is also necessary they be made condrglnormalization
(Zelias, 2002, p. 3P) This is calculated according to the formula (Zeli
2002, p. 32):

KX ()
% s
J

where:
z; — normalized value of thevariable for the object,
Xj — value of thg variable for the object,

X, - arithmetic mean of featug,

S; — standard deviation of feature X

Such normalized data are then used for the congtnuof the model.
There are many methods of constructing the modellowing Zelia
(2000, p. 91), this paper defines the model ashatract object character-
ized by the maximum values of each normalized btgia

Z01Z0, 1 Zom s
where for:
— stimulants z,; =maxz }, @)
— destimulants zy; = min{z”.}. (8)

5 Itis crucial in taxonomic study to achieve thenparability of the final diagnostic var-
iables. This entails, among others, the necessitstrip variables of their natural units in
which the diagnostic features are expressed asasdlb normalize variables to the state of
comparability which, in turn, requires their rarafevariability to be smoothed.
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Next, the distance from such defined model is dated for each ana-

lysed object. This paper uses the following methbdalculating distance
from the model (Piotrowska-Trybull, 2004, p. 431):

Cio = [
j
where:

Cio— generalized Euclidean distance of itlodject from the model,
V- weight assigned to thevariable from the set of diagnostic variables,

M3

1

1/2
v (z -2, )2} , (=12 ...n). )

z;— normalized value of thevariable for the object,
Z,; — normalized value of thjevariable for the model.

Sets of diagnostic features usually comprise featiraving different
information resources inasmuch as the aim of théysis concerned. Diag-
nostic features were assigned weights in ordeake aiccount of different
significance of particular features (Z&li2000, pp. 45-50; Nowak, 1990,
pp. 33-35). The development of thé spatial unit is measured by a syn-
thetic indicator which the literature on the subjdefines as a taxonomic
indicator of development (Hellwig, 1968, p. 307heBe indicators are
calculated according to the formula (Wypych, 198@®3):

d =1-"0 (10)
CO
where:
c.=c, +2S,,
C70:12nlci0’
ni=1
1/2

1n —\2
S =[__Z(Ci0 _Co) } .

ni=1

d, — value of the synthetic indicator for ttih object,

Cio — generalized Euclidean distance ofitfreobject from the
model,

C, — normalizing factor,
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C, — arithmetic mean of the generalized Euclideatadise of the objects from the

model,
S~ standard deviation of the generalized Eucliddstadce of the objects from the
model.

The quantity dis interpreted as follows: the higher the valibe, higher
the level of development of a given object. Theugadf the synthetic indi-
cator is within the range [0,1].

The second method used in this study is the noreimoéthod, which
uses normalized values of diagnostic features goyethe formula (6). In
the non-model method, the value of the synthetiicator of development
is determined by calculating the weighted mearhefrtormalized values of
diagnostic variables:

dip = ,%V' % (11)

where:
d., — value of synthetic indicator for th@bject,

v; — weight assigned to thevariable,
z; — normalized value of thevariable for the object.

The indicator is interpreted as follows: the higtiex value of dindica-
tor, the higher the level of development of a giebiect.

Synthetic indicators enable a linear classificatidrobjects. It is con-
ducted on the basis of distinguishing groups ofelats which are similar
to one another with regard to the synthetic indicalf development. For
the purposes of this study, classifications werdad out by the use of two
methods: the standard deviation method and thee-imeans method
(Nowak, 1990, p. 93).

The standard deviation method uses two parametesythetic indica-

tors (z): arithmetic mean)_() and standard deviation,(sIn this study, the
method of object classification divided the objents 4 classes:

— Class 1 (high level of development)>z X+ s,

— Class 2 (medium-high level of developme;a)t: $>7 > ;(;
— Class 3 (medium-low level of developmer;t).> Z 2 X- S,
— Class 4 (low level of developmentbﬁz;(- S.
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The second of the methods used in the study, tee4ineans method, is
based on arithmetic mea;q calculated for each set of indicatazs z,,
Z, - A given set is then divided into two subsets. Tlegnents of the first

subset (N1) fulfil the inequality, S;(, while the elements of the second
subset (M) — z, >X. Arithmetic means of such calculated subsetshae t

denoted by_zl and z. The final classification of objects is as follows
— Class 1 (high level of developmem;).>£ 2

— Class 2 (medium-high level of developme;ct): 7>

— Class 3 (medium-low level of developmerﬁ)i< z> ;<;

— Class 4 (low level of developmentpng 1.

In order to evaluate the correctness of the claasidn results, it is nec-
essary to measure the degree of similarity betweets belonging to the
same typological groups as well as the degree déti@n of objects be-
longing to different subsets (Nowak, 1990, p. 198)r that purpose the
following function is used to calculate the measuwekintragroup similarity
and intergroup similarity (Piotrowska-Trybull, 2QQgt 441):

1 3 4
o2 X oj,
‘]s p=l g=p+l ’

fZD
4 p21

(14)
where:
JS — value of classification quality function for th division,
Dﬁq — average intergroup distance for fite andgth groups in thesth division,
D,fp — average intragroup distance for fle group in thesth division.

The division for which function J reaches the maximis considered as
the best.
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The analysis of the level of socio-economic develept of the federal
states of Germany was conducted by the use of iidl imariables (see
Table 1). Their selection was dictated by the nexuénts of relevance,
normativity, and explicitness that apply to theqass of feature selection.
The data used in the analysis were retrieved ftwrofficial website of the

German Federal Statistical Office.

Table 1.Set of initial variables

. Standard Variation
No. Variable L -
deviation coefficient
1. | GDP per capita, in EUR 8627.016 0.283
2. | GDP per person employed, in EUR 9432.112 0.157
3. | GDP per hour worked 7.419 0.177
4. | Value added gross per person employed, in EUR 8883. 0.157
5. Gross Domestic Expenditure on R&D, in % 0.949 0.391
6. Number of lawfully convicted adults per 1000 in- 1.750 0.201
habitants
7. Unemployment rate among the population aged 15- 3121 0.384
24 years old, in %
8. | Number of the unemployed per 1000 inhabitants 15.71 0.363
9. | Unemployment rate, in % 2.819 0.355
10. | Share of unemployed in the the population aged [15- 2826 0.343
65 years old, in %
11. | Employment rate, in % 3.098 0.042
12. | Activity rate, in % 2.773 0.039
13. | Persons employed per 1000 inhabitants 19.561 0.04
14. | Share of employed in mdystry and construction in 5383 0.206
total persons employed, in %
15. | Share of employed in services in the total numifer o 2 972 0.088
the employed, in %
16. | Density of population, in people per km 1093.082 1.633
17. Sh_are _of population aged 25 and under in total popu 2005 0.082
lation, in %
18. Share pf population aged 65 and over in total popu- 1723 0.081
lation, in %
19. | Number of births per 1000 inhabitants 0.706 0.088
20. | Number of deaths per 1000 inhabitants 1.187 0.109
21. | Infant deaths per 1000 live births 1.039 0.288
22. | Population growth per 1000 inhabitants 1.783 0.632
23. | Internal migration balance per 1000 inhabitants 32.4 27.278
24. | Number of students per 10,000 inhabitants 80.674 304.
25. | Usable floor space of a dwelling per person, in m 3.583 0.0847
26. | Number of dwellings per 1000 inhabitants 32.921 68.0
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Table 1 Continued

. Standard Variation
No. Variable - .
deviation coefficient

27. | Average number of persons per a dwelling 0.123 3.06
28. ;Trl:t?ber of newly built dwellings per 1000 inhabitt 0.746 0.373
29. | Average number of people in households 0.12¢ 0.064
30. glrlljtr:ber of aborted pregnancies per 10,000 inhabit- 8.248 0.490
31. | Number of hospital beds per 100,000 inhabitants 586. 0.105
32. | Number of doctors (including stomatologists) per|

10,000 inhabitants 20.629 0.148

Source: own elaboration.

The variables whose variation coefficient did nateed the set level of
10 per cent were deleted from the set. The feathadswere highly corre-
lated with others were deleted in the next stagi@felimination process.
This was achieved by the use of the already-desgtrdmrrelation matrix
(according to the formula 3). The so-called satefigatures of central fea-
tures were deleted in the course of the analysthefcorrelation matrix,
with the critical value of the correlation coef@ait being set at the level of
0.7.

Five features that carried information also throotfer variables were
distinguished among diagnostic variables, i.e. shecalled satellite fea-
tures. Isolated features are the carriers of sipeiciformation and are not
significantly correlated with any other variabléeheTanalysis distinguished
five isolated features (see Table 2).

Table 2.Central, satellite, and isolated features

Diagnostic features

Central features Satellite features
— GDP per capita, in EUR;
GDP per hour worked - GDP per person employed, in EUR;
— value added gross per person em-

ployed, in EUR.
— number of lawfully convicted adults
Number of aborted pregnancies per per 1000 inhabitants;
10,000 inhabitants - number of students per 10,000 in-
habitants.
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Table 2 Continued

Diagnostic features
Central features Satellite features

Number of deaths per 1000 inhabit-| — population growth per 1000 inhabit
ants ants;
— internal migration balance per 1000

inhabitants.
— number of the unemployed per 1000
Unemployment rate, in % inhabitants;
— unemployment rate among 15-24

year olds;
— share of unemployed 15-65 year

olds, in %.
Density of population in persons peff — share of employed in industry and
km? construction in the total number of
the employed, in %.

Isolated features

- infant deaths per 1000 live births;
— number of newly built dwellings per 1000 inhabitgnt
— number of hospital beds per 100,000 inhabitants;
— Number of doctors (including stomatologists) pej0D0 inhabitants;
— Gross Domestic Expenditure on R&D, in per cent.

Source: own elaboration.

Eventually, 10 features were selected for the study
— GDP per hour worked;
— Gross Domestic Expenditure on R&D, in per cent;
— unemployment rate, in per cent;
- density of population in people per km
— number of deaths per 1000 inhabitants;
- infant deaths per 1000 live births;
— number of newly built dwellings per 1000 inhabignt
— number of hospital beds per 100,000 inhabitants;
— number of doctors (including stomatologists) peOQ0 inhabitants;
— number of aborted pregnancies per 10,000 inhabitant
Of the above-mentioned features, four (number aftfte per 1000 in-
habitants, infant deaths per 1000 live births, usleyment rate in per cent,
and number of aborted pregnancies per 10,000 itardab) were defined as
destimulants, which were subsequently transformeml stimulants accord-
ing to the formula (5).
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The values of all of the diagnostic features far fbderal states of Ger-
many were correct as at the end of 2011. Two slecariables and their
values for particular federal states are additignpiesented in Figure 1
and 2.

Figure 1. GDP per capita, in EUR, in 2011
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Source: own elaboration based on: Wirtschaftsddtare...(2012, p. 3).

Figure 2. Gross Domestic Expenditure on R&D, in per cen2d 1
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Startseite.html (20.10.2012).
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In the following stage of the research, the diagndeatures were as-
signed weights which — according to the authohaf study — reflected the
relevance of the influence the diagnostic featunesrted on the develop-

ment of the federal states (see Table 3).

Table 3.Set of diagnostic variables and their weights

63

ants

Variable Varl_able
weight

GDP per hour worked 0.15
Gross Domestic Expenditure on R&D, in % 0.15
unemployment rate, in % 0.15
number of aborted pregnancies per 10,000 inhakitant 0.1
number of deaths per 1000 inhabitants 0.075
density of population, in people per km 0.075
infant deaths per 1000 live births 0.075
number of newly built dwellings per 1000 inhabitant 0.075
number of hospital beds per 100,000 inhabitants 79.0
number of doctors (including stomatologists) peO00 inhabit- 0.075

Source: own elaboration.

Results and Interpretation

The analysis of the states' development perfornyethé use of the Hell-

wig's method used normalized variables. The coatds of the model of

development were as follows:

Z,= 3,031, 2= 1,707, Z=1,761; Z= 2,433, Z,-1,880;
2,=1,417, Z,2,117; 4,-2,062; Z,= 2,515; Z,= 1,984.

The results of normalization are shown in Table 4.
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Synthetic indicators of development @ere calculated on the basis of
the distance between each analysed state and thel (tloe closer the val-
ue of the indicator was to the higher the level of development of a given
unit). Next, each state was assigned a rank whetérchined its position in
relation to the remaining analysed objects. Thelte®f the calculations
are shown in Table 5.

Table 5. Synthetic indicators of development of the fedestates of Germany
according to the Hellwig's method

Distance S
States from the Synthetic indicator Position
of development
model

Bavaria 1.634 0.476 1
Baden-Wirttemberg 1.679 0.462 2
Hamburg 1.976 0.367 3
Hesse 1.993 0.361 4
Rhineland-Palatinate 2.041 0.345 5
North Rhine-Westphalia 2.220 0.288 6
Lower Saxony 2.337 0.251 7
Berlin 2.343 0.249 8
Bremen 2.468 0.209 9
Schleswig-Holstein 2.519 0.192 10
Saarland 2.546 0.184 11
Saxony 2.610 0.163 12
Thuringia 2.611 0.163 13
Mecklenburg- 2.683 0.140 14
Vorpommern
Brandenburg 2.870 0.080 15
Saxony-Anhalt 2.930 0.061 16

Source: own elaboration.

The Table shows a markedly inferior position of gastern states (with
the exception of Berlin) in comparison with the eening federal states of
Germany. While Bavaria ranked first with regardthe level of develop-
ment in 2011, Saxony-Anhalt ranked last. The higkabties of synthetic
indicators of development were noted in Bavaria Baden-Wirttemberg,
whereas the lowest — in Mecklenburg-Vorpommern,nBemburg, and
Saxony-Anhalt.
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In the non-model method, the variables were nomedliprior to the
calculation of the synthetic indicators of devel@min of each analysed
state. The method of normalization was the santkeasne used in the case
of the Hellwig's method. Normalized values of vhles were used to cal-
culate the synthetic indicator of development facte analysed unit by

calculating the weighted mean. Next, based onebeived valued,,, the
position of the states was determined with respette level of develop-
ment (the higher the value of the indicatly,, the higher the level of de-
velopment of a given object). The results are shimmable 6.

Table 6.Results of the analysis of the development of duefal states of Germa-
ny according to the non-model method

Synthetic indicator N

States of developmentdi . Position
Baden-Wirttemberg 0.9033 1
Bavaria 0.8694 2
Hamburg 0.4252 3
Hesse 0.2662 4
Rhineland-Palatinate 0.2589 5
Berlin 0.0614 6
North Rhine-Westphalia 0.0324 7
Lower Saxony -0.0254 8
Bremen -0.0431 9
Schleswig-Holstein -0.1967 10
Saarland -0.2474 11
Thuringia -0.2954 12
Saxony -0.3187 13
Mecklenburg- -0.3842 14
Vorpommern
Brandenburg -0.6249 15
Saxony-Anhalt -0.6812 16

Source: own elaboration.

As a result of the analysis performed by the usita®ihon-model meth-
od, Baden-Wirttemberg ranked first, closely followley Bavaria, while
Hamburg was ranked third. The results confirm tbactusions derived
from the analysis carried out using the model nmethbe eastern states
(with the exception of Berlin) were the least depeld states in the coun-
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try. Saxony-Anhalt proved to be the least develogtate, with a synthetic
indicator of development 1.3 times lower than tber@sponding indicator
of Baden-Wurttemberg.

The results enabled the states to be classifiedfour distinct groups
(see Table 7).

Table 7. Classification of the federal states of Germanyoadiog to the standard
deviation method and three-means method

Hellwig's method Non-model method
Class standard deviation three-means standard deviation three-means
method method method method
1. Bavaria 1. Bavaria 1. Bavaria 1. Baden-Wiurttemberg
| 2. Baden-Wirttemberg | 2. Baden- 2. Baden-Wurttemberg| 2. Bavaria
Wiirttemberg 3. Hamburg
3. Hamburg
3. Hamburg 4. Hesse 3. Hamburg 4. Hesse
] 4. Hesse 5.Rhineland- 4. Hesse 5. Rhineland-Palatinate
5. Rhineland-Palatinate | Palatinate 5. Rhineland-Palatinate | 6. Berlin
6. North Rhine- 6.North Rhine- 6. Berlin 7. North Rhine-Westphalig
Westphalia Westphalia 7. North Rhine-
7. Lower Saxony 7. Lower Saxony Westphalia
8. Berlin 8. Berlin 8. Lower Saxony 8. Lower Saxony
9. Bremen 9. Bremen 9. Bremen 9. Bremen
10. Schleswig-Holstein 10. Schleswig- 10. Schleswig-Holstein | 10. Schleswig-Holstein
1] 11. Saarland Holstein 11. Saarland 11. Saarland
12. Saxony 11. Saarland 12. Thuringia 12. Thuringia
13. Thuringia 12. Saxony 13. Saxony
13. Thuringia 14. Mecklenburg-
Vorpommern
15. Brandenburg
14. Mecklenburg-| 14. Mecklenburg- 16. Saxony-Anhalt 13. Saxony
Vorpommern Vorpommern 14. Mecklenburg-
IV | 15. Brandenburg 15. Brandenburg Vorpommern
16. Saxony-Anhalt 16. Saxony-Anhalt 15. Brandenburg
16. Saxony-Anhalt

Class 1 — high level of development,

Class 2 — medium-high level of development,
Class 3 — medium-low level of development,
Class 4 — low level of development.

Source: own elaboration.

The cartographic representation of the resulthefstudy (see Figures
2, 3, 4, 5) shows that Germany is highly diversiwéspect to the level of
socio-economic development of its particular staBevaria and Baden-
Wirttemberg constitute the group of the most highlyked states in the
country: both of these federal states have largedgnamically developing
agglomerations.
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Figure 2. Level of socio-economic development of the fedstates of Germany

(according to the Hellwig's method, grouped acamydio the standard deviation
method)
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Figure 3. Level of socio-economic development of the fedstates of Germany
(according to the Hellwig's method, grouped acewdo the three-means method)
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Figure 4. Level of socio-economic development of the fedstates of Germany
(according to the non-model method, grouped acngrth the standard deviation
method)
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Figure 5. Level of socio-economic development of the fedstates of Germany
(according to the non-model method, grouped acogrth the three-means meth-
od)
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In order to make the received results comparahéeyalue of classifica-
tion function was calculated according to the foiand4). The results were
as follows:

for the Hellwig's method:

J =1,477793 (according to the standard deviatiethod),
J =1,27176 (according to the three-means method),
for the non-model method:

J =1,4318275 (according to the standard deviatiethod),
J =1,194075 (according to the three-means method).

As the classification function reached the maximiamthe Hellwig's
method (according to the standard deviation methibdyas the results
received for this method that were used for furtralysis.

Discussion

A comparative analysis showed that the group reptesy the most socio-
economically developed states comprised BavarieBaagn-Wirttemberg.
In relation to GDP per hour worked, the states ednlkdth (Baden-
Wirttemberg) and 6th (Bavaria) in the country. Bketes were also char-
acterized by the lowest unemployment rate and b brgss domestic ex-
penditure on research and development. Furthernbmth, states ranked
low in the number of aborted pregnancies per 10j@8@bitants and the
number of deaths per 1000 inhabitants.

The second class comprised five states: Hamburgsd{eRhineland-
Palatinate, North Rhine-Westphalia, and Lower Sgxdrie majority of
relevant diagnostic variables indicated an avedlagel of development.
The states: Hesse, North Rhine-Westphalia, RhideRaiatinate, and
Lower Saxony were characterized by a high levdabbur efficiency, de-
fined as GDP per hour worked (respectively: 2n#l, 3th, and 8th), and
ranked low in the number of infant deaths per 10@9births (10th, 14th,
9th, and 15th in the country). Hamburg was the dsgjmanked state in the
class, which was mainly owing to its high ratesadsour efficiency, density
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of population, and the number of doctors (includstgmatologists) per
10,000 inhabitants.

The most numerous class was Class lll. It comprBedates: Berlin,
Bremen, Schleswig-Holstein, Saarland, Saxony, andiigia. The highest
ranked state in the class was Berlin, which was wsaked first in density
of population. It also ranked lowest in the numbkinfant deaths per 1000
live births (15th in the country). Bremen rankedhin the number of hos-
pital beds per 100,000 inhabitants (1st), as welinagross domestic ex-
penditure on research and development (2nd). Itr&sinit was character-
ized by a high rate of unemployment and rankederaibw in the number
of aborted pregnancies per 10,000 inhabitantshByrSchleswig-Holstein
stood out with respect to the number of newly bdiltellings per 1000
inhabitants (2nd), but it was also characterizedhaylowest gross domes-
tic expenditure on research and development (16éhlast in the country).
Saarland, another state representing this class,rargked highest in the
number of doctors (including stomatologists) pej0Q0 inhabitants (1st),
but at the same time it was ranked almost lowegtass domestic expendi-
ture on research and development (15th). The rengpstates of Class I,
Saxony and Thuringia, represented a similar levedazio-economic de-
velopment. Saxony was ranked as the 6th in regaitid rate of unem-
ployment, whereas Thuringia was ranked as the vithe country. Both
states also ranked low in the number of infantlteper 1000 live births.

The last class comprised three states: Mecklenldorgpmmern, Bran-
denburg, and Saxony-Anhalt. They were charactergetbw rates of ex-
penditure on research and development and labdigreaety. They also
ranked the lowest in density of population: Meckigry-Vorpommern
— 16th, Brandenburg — 15th, and Saxony-Anhalt  itthe country.

The assessment of the level of socio-economic dpw&nt of the fed-
eral states of Germany corresponded to the assespnesented in a publi-
cation of the Cologne Institute for Economic Reskainitiative Neue
Soziale Marktwirtschaft. 10. Bundeslénderrankind 20Bundeslander im
Vergleich which ranked Bavaria and Baden-Wirttemberg asl#teand
the 2nd in the country. Furthermore, the rankirdidated the East German
states to be the least developed in the countryirB&ras ranked as the
16th, Saxony-Anhalt — 15th, Mecklenburg-Vorpommera4th, Branden-
burg — 13th, Thuringia — 11th, and Saxony — 10titiftive Neue Soziale,
2012, p. 11).
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Conclusions

The research provided information on the variatibthe analysed states in
respect to their socio-economic development. Ofttedl analysed federal
states of Germany, Bavaria achieved the higheaewafl the synthetic indi-
cator of development, whereas Saxony-Anhalt — tiveest. The rates of
GDP and unemployment were considered as the featfrehe highest
importance to the evaluation of the level of sam@nomic development.
GDP per capita is the major criterion used in tigridution of financial
aid to less-developed regions within the EuropeaiotJs regional policy.
Of all the federal states, the one showing the dsghiate of GDP was
Hamburg, closely followed by Bremen. Converselg thte of GDP was
found to be the lowest in Mecklenburg-Vorpommerhuyifingia, Branden-
burg, Saxony-Anhalt, and Saxony — these states wagited, respectively,
16th, 15th, 14th, 13th, and 12th in the countrye Tanking is also similar
with regard to the rate of unemployment: while tbeest rate was ob-
served in Bavaria and Baden-Wirttemberg (respdgtilst and 2nd), the
highest rate was found in East Germany — in Be8axony-Anhalt, Meck-
lenburg-Vorpommern, Brandenburg, and in Thuringibe (states were
ranked, respectively, 16th, 14th, 13th, 12th, 1atig 10th in the country).

The difficulties encountered in the labour marke¢ also connected
with migration. It is estimated that over 4 milligreople migrated to the
western states between 1989-2010. The volume aectidn of migration
are influenced by a number of factors, with themtibn of taking up a new
job in order to improve one's financial situatiogiryg the most frequently
indicated reason for migration. The majority of thigrant population were
young people, aged 21-25, a fact only further domting to the adverse
changes in the population structure and in Eastm@ey's potential for
development.

While the gap existing between the new federakstand the old ones
has indeed been narrowed, the socio-economic isituat the new states is
still considerably worse and will not be evenedimphe near future. The
disparities in the level of development between stades can only be re-
duced if the western part of Germany develops teyewith the new states,
a process that cannot be achieved without introduoelevant reforms at
a national level.
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