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Regional disparities are comnonly described in terms Pf
- » . ) [3

only one criterion when in fact they can be charactergized by

a number of social and ¢conamic variables. The objective of

this study is to define regional data according to specific

- 2
s

. - socio-ctonami¢ indicators, ’ and measure Vth_e disparities .
associated’ with them in camparison to ihose fram ideally
‘generated groupings. Socio-econamic data from the Federal
Republic of .Germany was obtained f’“ra'nv the West German
Federal Institute for Regional Analysis and Plaining. The
. variables will be grouped by fa;tor analysis to create the
indicators, and varjation will be measur;d using analysis of
variance. The ideal regional groupings are to be. generated
fram both z; grouping algorithm, and discriminant amalysis

.

techniques.
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INTRODUCTION . .

¥

; Spatial poladfjzations in ‘the general ‘wclfare of a
nation occur naturally with*® the ' operatiom - of ab
free—enterpfisg ¢ conamy (Frie&%ﬁ?& & Alonso, 1964). Yet in
many developed ﬁations. it li; Aconsidered desirable that
there shohl& be an interregional balance within the country.

- However, achieving an interregional balance without

;E (fjeopardiziné sustained national growth presents a problem
}hat has yet to be successfglly overcame in practi6c7(CIark,

1980; Hewings, 1978; Kluczka, 1980). Despite this, the

national objective of reducing regional disparities has been

common to many regional policies.
: ¥

- Regional disparities have been measured by a selection
of various indicators (Pinder, 1983; Mblle et al., 1980).
In many devéloped countries, - the concern in re¢gional

. policies has been  ‘placed primarily on incame and

%
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unemployment  conditions and the measurément of T thgse

a
o

- e
cond(:ions used similar variables (Courbis, 1982; Blundéhi et

-
[}

al., 1973). Yet this practice mayu‘i:e too restrietive since

regional well-being cap be measured by a nunber of aspects,

both social and econamic. Frequently regional disparities

are analyzed from the point of view of ‘unemployment and the |

~

- econamy, ‘althou‘gia such disparities include dJemographic,

social and cultural aspects, infrastructure, etc., and theirs

importance is. self-evident (Roura, '1982). The need fdr

greater improvcmen}s in regional statistics in general has

been suggested previously (McCrone, 1973). In this sense,

ES

the focus of regiomal planners may be biased tewards a

‘selected number of indices:

[2 y -

P “ it . M .' . P :
The comparison of existing variation in a region to

.

some derived measure of potential variation can identify and

L3

describé” regional inequities im a n manner.  Such-a
o~ 4 ¥

k.
comparison would allow the regiomal scientist - -the

opportunity to evaluate a region’s disparities based on it¥

own potential for variation. .

The objective of this thesis is to describe regional

disparities by comparing existing variation in a region to

o

-
-3

g
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some derived measure of maximum poteptial variation. In

A

of West Germayy, is-factor ah;lyzed to identify interrelagsed

variables (socid-econamic indicators). For each set of

——

interrelated— :j‘varingi’cq; the observations are grouped
according to a grpu-pinghalgorkithm developed. These grouped
ob§'ervations can ‘than be¢’ campared to the 'grcfups fo;mcd by
the poliytical groupings found .in r:e‘al ity. The number of
groups in th;: ideal groupings must ﬁ;tqrally be identical to
the number fomld /in the ;mpirical pqliticél data to make a

3 .

‘meaningful comparison.
- 6- N ?
The set of observations will be grouped -according to
R . K} b e i

the principle that variation within groups™ is to be
minimized, This means regions are grouped together
according to their similarity in "poorness” or "richneéss” of
a particular variable. The resulting groups ofﬁghsyerva.tions

, , :
will have variation‘within groups minimized, and variation

between -groups maximized. One can label this a "worst

solution? for it would maximize the regional disparity that -

s

could exist .within a particular "data set. This will be
operating under the assumption that there are no spatial

. 8t
limitations associated with the placement of a specific

n w
-
o

s

“order to do this a set of socio-econamic data, in this case ',

-
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region in any group. s B
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Detailed socio-ecomamic data for 328 areal units has '

*

been obtained from the West German Federal - Institute for

Regional z/malys,is and Planning (Bonn). This data refers fo

1980 conditions at ‘the municipal level in the Federal

~ Republic ht‘ Germany,f and was pillglﬁshed i;l 1983. T“his: thesis

Ll

Republic of Germany, although regional - data fram other

.y . ) )
nations could have been.used. - : s

o

.~

The variation inherent in the socio-econemic indicators

fram the existing West Germap regional structure will first

be measured using analysis of variance techmiques. Using -

the respectiwe set of generated ideal groupings, ideal

measures. of variation wi]l then be calculated for the same

v

socio-dconamic indicators.- Such ideal measures will enable

-

the reseqrfher 40 cappare and contrast levels of i'cgional
: g o )

-, . . A - s T . o
nvariation over space and time, by socio-ecohamic indicator.

Similarly;+ the variation that is present in the selected

B 3
.

variables of e¢ach socio-econamic indicator will also be

tested using both the existing regional structure and the
oo , : -

sets of  ideal groupings which represent the max imum

utilizes the 1980 socio-econamic data‘l‘fyan the Federal .-

e

£
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) Noo . . o
potential variation. This will permit an intermal analysis

iof the selected Avariablos from e¢ach socio-econanic

~
indicater. |
-

The gvaluation of the data’'s socio-economic indicators
may occur in a number of . ways. The fir.sg method will be to

canpare¢ the amount of variance in” the selected variables of

¥ I

each indicator fram the existing regiomal structure, with

-

“the values derivgd from ‘the set of ideally generated

groupings E‘or those  same variables.  Since the ideal

groupings represent a “worst solution”™, any levels of

variation that are present in the exdstingwstructurc that
‘ -

apprﬁaéh the ideal level will therefore represéent a problem

situation. This will enable the researcher to make
'}&gscriptivc( statements Vabout the 'cunparativc levels of
regional inequities involved with the various sets of ,
scﬁmecoﬁhm‘c variables. "~ Further, same level of
understanding may be Jachieved as to thg nature of/'regional
problems, such as where a r"cgio:l may ex;ibit fgzag;cly high
indicat’i()ns of desparities over  .specific sets “of

interrelated variables.

In the attempt to assess the effects of regional

*

&

N
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policies, a wide variety of approachebs have been used’
rangin% fram q‘uestiomlaire.\ studies through single” and
multi-equation regression modeis to camprehensive
cost-benefit amalysis. Bartels (1982) cl:‘jims that often, in.
attempting to overcome the limitétions or drawbacks
associated with these approaches. , @ different and,
technically more s;)phisticated approach is adopted, only fo

find a new seét of problems specific to that approach.

™
The second level of camparison that can be achieved by
&
camparing existing wvariation imn a region to same ideal

measure pertains to the measurement of the effects of

regional policies over time. Such a comparison will allow a

region to monitor the relative success of its policy

decisions by testing ocollected data over a suitable time
-

frame. For example, if a region develops specific policies

to improve the status of a group of interrelated health

variables, its success can be tested by compdring them to

r

the ideally generated potential variation for that group
over time. If the variation found for the health variables
approaches those values, then the policies may have little

or even detrimental effects, all other things being equal.



Finally, it 1is possible to map separately the ideally
7generat'ed groupings and  visually campare them to the
existing spatial groupings. This will be done to identify

the spatia—l charactcrivstviés inheremt in the data that are

= o . .
hot clearly evident without such an analysis.
@ - *
/ . t'
In sunmary, the camparison of *existing variation in a

region to some derived measure of potential maximun

variation can aid the researcher in the analysis and

recognition of regiPpmal ifequities in a given data set. In

constrained by time or space, the

that it is nO'
methodology’s- “versatility may es}ta'blish it as a valuable
tool for the regional scientist. The next chapterwwill
‘briefly describe the present state of the West German

regional well-being structure, followed by a more detailed

de'scription of the methodology to be employed on the data.



POST 1945 REGIONAL STRUCTURE OF WEST GERVIANY

s Since data has been obtainéd.fra:;l the uFede~raI Republic
of Germany, a brief swmmary of the post World War I1
regional structure will be presented. This will provide an
understanding of the unique spatial ﬁevelop:‘nents that can' be

assocjated with a country that has experienced serious

poelitical and econamic re-organization.
Y

In the Federal Repoblic of Germany, there are four
levels of regional orgamization: the Federal level (IMARO).
the joint 'Federal-Linder level (MKRO), .the Lander level of
regional f)lan;ling and the Communal level ‘which encompasses
the town or village -planning.v However, the Federal
aovermneﬁt has legislative competence when it is necegsary

)
to maintain the same level of livi'kng conditions beyond the

boundaries of each Linder. As suth, joint resolutions on



regional p\lanning and co-ordil;ation of decisions aff—ecting
the spatialv structure of the federal territory is maintained
through the federal IMARO camittee 0(Kluczlm. 1980). The
present organiz‘ation\ of spatial development and regional
planning is outlinéd in Figure 2-A.

b
4

In the modern hkistory of Germany, their d'efeat,
"destruction and division at the end of the Second World War

directly affected the East-German population as they had to

leave their homelands. ln“194,5. one quarter of the German-

territory was annexed bﬁv Poland and the Soyviet Union, the
capital Berlin was divided and administered .by the Allies,
and the remainder of Gema?xy was divided into four separate
- "
zones of occupation which led to the foundation of two
German states in the West and in the East in 1949 (écholler,
1980). Two major stages of development can be recognized in
"West Germany after.v the war which closely coincided with
first the Christian-Democrat Government (COU.-FDP.) and
later with the ) Social-Liberal-Coalition (SPD.-FDP.). The
first phase 1(1949-1969) initiated the fast recovery of the
econamy and an increased Western oriented foreign policy.
At the same time, an incre&ased social  welfare program was

. .

necessary to provide for the integration of over tem million

)

o

‘
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\ae
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wrlsfugeés andil'njgrants from East and Middle Germany into the
West German Society. After ‘1“)69, the Brandt-Scheel
govermment initiated the acceptance of the border betw;een
the two German states. FuPther damﬁcratizatién in industry,
society and social serviées also occurred at this time in

West Germany (Scholler, 1980).

Regional' problems in West Germany were recognized and
policy developments ~were made later than in most other
western Euroi;ean countries. During the late 1940’5 ‘and
1950's there was a distinct preo::cupationi with total
econamic recovery z;nd revitalization policies in the wake of
the Second World War.‘- This changed im the 1960’s as West
Germany began“ to attain significant econamic growth, such
that by the end of the decade it ranked among the world's

greate'st econami ¢, powers (Casper, 1978).

In general, all of the ‘West German Lander (the ten

states ofuthe West German Federation, e¢xcluding West Berlinl
were able to benefit frc‘kp this renewed econamic grow"tix.
although cgrtain regions benefitted more than others. The
German regional well-being problem is perhaps best described

as “sub-regional”, one where isolated pockets of territory

i1



“

tend to lag behind in their level of econamic devehi;)pnent,

and are scaftered over the country as a whole (Casper,
1978)." A further distinguishing feature is that the
- . - |
regional problem is noet characterized in terms of a single
criterion. Ratper, problem areas hé%e inherent structural
inequities ovc‘r‘ :f“'i * number of featixre;s such as rural
depopulation or deficiencies in infrastructure. The
methodology to be employed om the West German data will
prove useful in the measurement of these regional inequities

over various socio-econamic criterion.

West German post-war regiomal development policy has

K

beeni’_dividcd into . three éepafat_:e phases of initi;tivcs“by
Ullrich Cuaé‘per‘ll978i). The first phase covered the initial
decade at the end _ of .thehSecoﬁd‘“hrld,“hf,/while the second
phase begén in the late‘}9$0’s. The third and most recent
rhase f?ovéred; the . pcriod\ from the late 1960°s ~to the

present.

In the first decade following the Second World War, the

development policy was primarily designed to compensate for

the disruption caused by the devastation of the war. Its

main objectives were the reconstruction of areas with

12

Ty



civmn;lgcdu ingiustria‘,l productio;; ‘éapacitiesi agricultural
produc}ioﬁ and ‘the: alléviation of ﬂigh local unemployment
levels (Caspegr, 1978). These unemployment levels were
further irritated by the high volume of refugees ang
evacuees fram other parts of the cﬁuntry and East Germiany.
Although thi.s large inflow of refugees was a bux:i-den at first

S

. s ) - :
on the West, it also represented a significant Tbrain drain”

. |

of highly qualified workers and academics from the German
Democratic Republic to the Federal Republic of (‘}ermafxy.v The
flow was so intense that by the end of the 1950’'s one-fifth
of the workforce in the West was of Ea§~t German origin

(Abelshauser, 1982).

Fram 1951 on, econcnﬁcal ly deprived areas of two types
were }inliually designated  using diffcrén,t sophisticated -
uneﬁploymgnt indicators. The two types included a;eas of
general econamic depression, and regions of agricultural
destruction. - Also, a 40-50 kil,.cmetre wide belt of territory
along the Baltic Sea, East ?erman. and (ﬂfzcchoslowrakian
burdcl;s was delineated as the "Zonal Border Aurea”. fallowing

the division of Germany in 1953. This Zonal Border Area was

granted generous econamic assistance in anceffort to provide

campensation for the disruption and loss of natural -econamic



e

‘;in\terlang areas. {(Casper, 1978)

e e R ——

' 4
. &
The policy, initiated in this first period was largely

administered by an Interministerial Cammittee for Regional
Econamic Policy (IMNDS:see Figure 2-A) and assistance ;uvas
primarily in the form- of leans  paid fram the Federal

Regional Pramotion  Programme to industry and-"1ocal

govermment. : )

In the late 1950’s, the sec;)nd phase oﬂa regional
econamic cfevclom;ent pdlicy in West Germany began. By this
time, full employment had been reached and the niamr';‘,;acturing
indusi‘}ry was experiencing labour shortages. In the rural
areas un&nployment and emigration occurred as a result of
structur:;l thange in agriculture. Fo\r these reasons the
prime objective of -the‘ regional development policy swung
towards assisting thise areas comsidered likely candidates
for econamic growth and ‘the recipients of this rural
out-migration. These areas  were chara;:tcrized by the
possession of large labour markets: a minimmm of sanitary,
social and &ducationél infrastructure; and'an existing core

of industry. i"”‘"During this second _  phase, these

Federal Growth Centres (Bundesausbauorte) were granted

—— 14
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« :
better incéntives tham other assisted areas. By 1968,
eighty-one of these areas had been designated in the Federal

Republié of Germany. (Casper, 1978)

In 1963, the criteria for area délineation were forced
to change in order to ’alleviht'e a new emerging regional
pi*oblcm. Areas, particulariiy"ﬁi the Ruhr, were adversely
affected by structural changes in the uiron. steel and coal
mining industries. As a result, the new indicators were

 changed to include gross regional product, industrial

activity rates, unemployment rates and met emigration rates,

in declining order oftimportance. (Casper, 19’78.1_“‘“‘.Such7

«

3
changes further exemplify the need to develop a consistent

system for the measurement of regional disparities.
i <

As a result of .the 1966-1967 recéssion, a shift in
policy emphas'is away fram inceniivc instruments towards the
promotion of infrastructure investment occurfed. {Casper,
1978) Since industry was less likely to invest, the Federal

govermment decided that incentives to pramote the

developuent of specific locations were no longer

'
! 0

appropriate.

The third policy phase of development had its

-
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beginnings in the late 1960's. In this phase, the primary
direction ‘rmmaiﬁs the attmp?t to achieve a greater
s bcqopcration and ‘éoordinanion of regional golfcy efforts
pu;sued independently vb%‘:both “ the Federal govermment and
E ea?h of the Lﬁnder.algccbrding to Casper (1978), there was
no systematic overlap in the areas assisted by thé Federal

and L?n@c;; govermments, nor was there any harmonization af

. - the types and amount of assistance given to those areas by
. - + : %
the two levels of govermment. Finally, an increasing

>

recognition of the cx*Qtence of unequal living conditions
w . . 7

across West Germany was essential to” ensure a greater

coordination between the Federal govermment and Linder.

Prior to 1969, the individual Linder operated their own
regional policies to assist problem areas, while at the same

time the Federal govermment also aimed policies at what it

&

considered problem areas in Wes't Germany. The result was a
A -

definite lack of regional pramotion in any nationally
meaningful sense, since areas could  be assisted by the

individual Lander, the Federal| govermment or by both.
s | .

(Casper, 1978). Furthermore, increasing expenditures by the

Federal govermment caused the Liander  to feel as if their
. g
P
powers were being constrained. In contrast, the Federal

» .

16
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govcrnnmnt ‘was becaming incrcasi’ﬁly frustrated by Linder

poli%ies which contradicted the mnational federal policies.

o8

Indeed, ‘constitutional lawyers managed 'to argue that Federal

- Q
interventions in state administration and spénding were not

.

illegal since they took place in policy areas where the

w

&

Therefore, tlf 1969 Act Concerping the Programme

5

-national interest required Federal action. (Reissert, 1978) .

WWW emerged .

'providing the institutional bagis for a more coordingted
‘regional policy'veffort between the levels of go%ﬁrmmcnt.‘
This Act was passed with considerable difficulty, and a
change of constituéion was first required to allow fMr ;‘

joint Federal/Lapder initiative,  in the place“ of the

Linder’s original constitutio 11y reserved policy areas.

The Act providéd for the establismment of a vplanning
conmittee co;sistkng 6 / both Federal and Linder-
cerns ~of the Eamnftg&e, other than
financc,floﬁg—tenn planning "and objective fogmulatién;:éere

representatives., The ¢
the .delineation of assisted areas and the harmonization of
"Federal/Linder incentives. (Casper, 1978) After lengthy -

political discussion, the assisted areas that were finally
[ ) .

designatéd under this program were termed the GA areas.

i
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capacity of joint Federal/Linder initiatives has fallen well

Acco;"d;ing to Bernd Reissert (1978),

.

w

*

the pro’b‘l em-solving

]

short of expectations. Although the advantagés of joint

tasks

have . been

!

largely limitggL—?'t'S'thc hax;monfization of

problem pbrceptkimis among Federal and Linder specialists and °

e

a stabilization of expenditure levels in those policy areas;
A .

more complicated  problem-solving actions havei

(Reissert, 1978). -,

%

{ . ~ : o
In West Germany,  regiomal policy 1is not limited to

=9

1

4

.

'

]

considerable difficulty within theljoint task policy mandate

met »#&ith

. t - - . "
financial incentives., hlﬁ fact, the nen-incentive regional

{

! o
policies that are pursued ﬁhaVe their main thrust directed at

infrastructture policy.

well

as

incentive

i The

assistance.

¢

framework for joint Federal/Linder infrastructure policy, as- .

provides a

- The major’ kinds of

infrastructure that qualify for assistance wunder . this

; program include 'tpe preparation of industrial sites, the

-

~ .

improvement of cammunication networks, the pfoduction and

supply of energy and water, - sewage and ‘drainage, and.

‘Although there are many minor in

-

o

T 18

o

infrastructure to pramote tourism (Casper, 1978): .

centive schemes in the:

3
-

i



chcral- Republic of Germany. the four. major
-incentives offered in the late 1970's consisted of

o

!

kY

& v

1. Jhe Invesunent Allowange: the
cornerstone of the German regional
incentive system amnd a fairly ag;giiiip
project-related capital grant om teed

7.5 percent of eligible investment.

2. The lnvestment Grant: a discretionary
project-relateéd capital grant with rates
of up to 25 percent of eligibte
investment depending on a mateix of
location and project-type criteria.

3. The ERP Regional Soft Loan: a
project-related and larpely autamatic

wloan “which can bhe awarded to small or

@

medium-sized firms for projects,that are

ngt eligible for an investment allowance

or an investment grant. Loan duration
is up to fifteen years for buildings and
up to ten years for plant, depending

upon the life-time of the particular

asset. A payment holiday of between 18
and 24 months, depending on the starting
date of the loan, is available but no
interest-free period can be obtained.
In the Zonal Border Area interesf rates
are lower than elsewhere. The _loan
covers up to two-thirds of eligible
investment with the actual proportion
covered being determined by a set
formula based on project size.

4. The Special Depreciavion Allowance:
available only in the Zomal Border Area,
it is an item-related concession
involving a Thigh initial depreciation
allowance of  up to 50 percent’ of
eligible e¢osts for plant and machinery
and up 1o 30 percent for buildings.
Although., in principle, the dgcision
whether or mot to award and what rate to

13
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award is discretionary. in practice

) "little discretion is exercised. The

- ~ allowance®can be wused only on conditi e
that it does not give rise to corporate

losses or exacerbate "\fgsting
losses . {Casper., 1978, p.12} .

The improvement  of x:egional disparities coﬁld
theoretically be achieved Ty restruéturing the geographical
boundaries of each L;i’nder. Howeve\xx:;:though there have
been several regioonal referenda concerning regional boundary
changes in the L'a'nderv system, no federal govermmeant has
seriously pursued ‘a politic:'al and H geographical
reorganizatlonifwix‘zﬂijoth 1955 a‘nd: 1972, committees of
experts appoixé’ted by the central govéermment s”ulmi;‘ttéd
proposals for reorganization. but  the consistency of” the
status quo .proved stronger in both cases (Schiller, 1!::'80).
The aim to create statvcs of optimal efficiency and balanced
size is demonstrated in Fiéures ~2-B and 2-C, where the 1972
revised Bundeslinder demonstrates a political solution for
N:;rth Germz;ny and. the Middle West. This effort” to

campensate for large disparities in the size and capacities

of the German states was ahandoned in 1974.

2

The state of West Berlin's poorly defimed political

status has reamined an important issue throughout the last

i,

s



Figure Z-BLExisting Bundeslander
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Srurce:  (Schiller, 1980, p. 81
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Figure 2-C Revised Bundeslander

(Plan L972)
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Source: iScholler, 1980, p. &
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decade {%&ﬁﬁffé;, 1980). It has’ not acquired the legal
status ofi a Bundesland, and heavy econamic disadvantages
have resulted fram its geographical isolation and loss of
the capital functaon. West ﬁerlin is not part of the

Federal Republjc, nor is it governed by it. Until the East

a4 -

accepts the reality of the Berlin case, the responsibility

»

of Berlin will remain with the ‘four occupying powers

§
{Schéller, 1980). \

3
i

In 1965, the Federal Law on Regional Planniag (ROG) was
established by the Federal Govermment in agreement with the
-f; 1
Linder. It attempted to regulate all important aspects of
spatial development in the Federal Republic of Germany.
including legislative and organizational competence, the
material objectives and substance of regional planning. The
essential caomponent of the ROG was that;
all parts of the Federal Republic have
to be developed so that their spatial
structure is as conducive as possible to
the free unfolding of the individual

personality in society. (Kluczka, 1980,
P- 13' ’ -

3@

The aim stated here of equalizing the living conditions was
to be attained with specific ° consideration for the

enviromment and spatiaf structure of. the Federal ﬁepublic of

.

23



Germany. (Kluczka, 1980). A’ccyordin\g to D. Bartels (1982),
this attempt at large scale regional planning ' failed
somewhat at both the federalr and state lcvel’fo¥ manyA
reasons. The weakness of thAe young deparuments versus the
previously estahlisheg, well-financed sectéral planning
authorities presented significant set-backs. Also, the
individual states would generally mnot go along with the
Federal programs if they could better enhance their gemeral

welfare with the instruments at their gvo disposal.

\"\.

In 1975, the. federal govermment first presented the
rc*::,ogiunalJ well-being status o‘f the different areas gf the
country in the Federal Regional Planning Programme (ﬁRQﬁ)
paper. . It *was the first dttempt to classify the entire
federal territory ac'corc_iing to Vavailabl,e infrastructure an}g
employment structure. This informa“tiox; was provided to the
sta?és to aid them in reducing deficiencies within their
regions” (Kluczka, 1980). Bartels (1982) identified problems
that gglrrcd in many areas of ‘thc BROP such as the creation

of an , interregional "quality of life”, although no

v

definition of this term or how to operationalize it was
found in the BROP. Furthermore, there was a conflict in the .

definition of higher population densities for priority

24
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functions, and the BROP relied om 38 areal units that were
not consistent with the se¢t of 69 state planning regions

embodied by law.

®

In concl;xsion, the‘\ existing national regional planning
and policies in West Germany has not been a canparativelyi
strong theme in federal polifi(:s. It has possessed
relatively limited influénce, particularly in relation to
its objectives, which are very broad but still quite vaguely
defined (Bartels, 1982).! In the next chapter, a detailed
description of the mgihodologf used to determine -the ideal

variation in the West German socio-econamic data and how it

will be compared to the actual variation will be presented.

25
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3.1 GROUPING OF VARIABLES

¥

It is possible to categorize and group West German
municipalities wusing the detailed socio-economic data
}rovided by the Federal Institute for Regional Amalysis and
Planning (Bonn). Tirough the wuse of an ideai'grouping
procedure, it will becoane possible to make descriptive
statements about the actual levels of disparities found in a
reg}on conmared‘ to its potentiai for variation. Thi&qyill

be done over sets of interrelated socio-econamic variables.

As a result, it may be appropriate to pin-point general
welfare trouble spots according to a country’s specific

socio-econamic structure. The outline for the procedure

followed in this research is found in table 3.1.

.

The first step was to determine sets of interrelated

26

ot

-



JABLE 3.1 ; .

a

FLON (HART OF ANALYSIS

EXISTING DATA
328 Observations
40 Vz.lriablcsn&y

1

. FACTOR ANALYSIS

{reduce 40 variables to 7 sets

of interrelated' variables! - !

GENERATION OF IDEAL GROUPINGS
FOR FACH- SET OF INTERRELATED

v

VARIABLES -

|
EXISTING POLI'&'ICAL REGIONAL

STRUCTURE OF 'WEST GERVIANY

iiu

IDEAL GROUPING ALGORITHM
~11 GROUPS-

ANALYSIS OF VARIANCE (N
EACH INDICATOR AND
SELECTED VARIABLE USING
THE APPROPRIATE SET OF
IDEAL REGIONAL GROUPINGS
FROM THE IDEAL GROUPING
ALGORITHM N

¥ -

10 LANDER +|WEST BERLIN
-11 GROUPS-

i

|
1
|
1
|

]
- |

ANALYSIS OF VARIANCE (N
EACH INDICATOR AND
SELECTED VARIABLE USING
THE EXISTING REGIONAL
STRUCTURE OF WEST GERVANY

(nVli’ARATIV'E ANALYSIS
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variables fram the original raw data. Such groups of

.

interrelated vqriables should - display fundamental or
underlying ‘regi;nal disparities in the data set.  For
example, theyjnmy describe regiomal disparitie$ in terms of
groups of variables which relate to either houking, health,
employment, or same other soci;-econanic criterion.

T
&)

Figure 3-A displays: the 328 lower level govermment
municipalities and city-states in the Federal Republic of
Germany. fA list ‘of the nmnicipalities and city-states is
hlpresented in Appendix "A™). The variables used in this
study are listed in table 3.2, and their definitions can be‘
found in table 3.3. (For - a detailed description, sece

Appendix "B") . . , '

To determine these underlying ties  between the
individual variables, a factor analysis was performed on the
data. A facwor analysis was chosen to, de{ennine the
groupings of variables since it possesses the capacity to
fEdpce a camplex ata bank to a smaller number of
indépcnégnt f@ctors. Gr ﬁing research has been espgcially

attractive im such areas as education, urbanism, econamics,

geography, regional development; and intergroup conflict
4
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Varisble Li
x2  DENSITY .
x3  NATURAL INCREASE RATE
x4  NET MIGRATION RATE ~—
xS - DEPENDENCY RATIO .
x6  FOREIGN RATIO ~ = ™
x7  PERCENT POPULATION 15-65 '
x8 = EMPLOYMENT RATIO
x9  INDUSTRIAL WORKERS
x10  OPPORTYNITY RATIO
x11  PER EMPLOYED IN GROWIH SECTOR '
x12  PERCENT “SKILLED WORKERS
.x13  AVERAGE WAGES AND SALARIES IN INDUSTRY
x14  TOTAL UNEMPLOYMENT RATE
x15  LONG-TERM UNEMPLOYMENT RATE
x16  NET MIGRATION OF WORKERS
x17  NET MIGRATION RATE 25-30 ‘
x18  GROSS DIMESTIC PRODUCT PER CAPITA "
x19  INOOME TAX PER CAPITA
x20  VALUE ADDED TAX -NET-
x21 "KEY” OONTRIBUTION PER CAPITA
x22  INVESTMENT ALLOCATION RATE
x23  PERCENT WITH HIGHER EDUCATION
x24 - PERCENT WITH UNIVERSITY EDUCATION
x25  “ APPRENTICESHIP OPPORTUNITY RATE .
x26  YOUTH UNEMPLOYMENT
x NET MIGRATION RATE 13-25
x28  BERCENT NEW HOUSING
x29  PERCENT BUILDINGS WITH i-2 APARIMENTS
x30  PERCENT BUILDINGS WITH MORE THAN 2 APARTMENT
x31  PURCHASE PRICE PER SQUARE METRE (LAND)
x32  NET MIGRATION RATE -FAMILIES-
k33 # RESIDENTS PER DOCTOR -
x34  » RESIDENTS PER MEDICAL SPECIALIST
x35 ' # HOSPITAL BEDS PER RESIDENT
k36  # HOSPITAL BEDS PER DOCTOR
x37  RESIDENTIAL DENSITY
k38  BUILT-UP AREA RATIO
x39  UNBUILT-UP ARFA PER RESIDENT
x40  ENVIRONVENTAL CONDITIONS
k41  NET MIGRATION OVER 50 RATE
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TABI‘ E 3.3 - w e o
u - - : s
IL . l] I. .!'
¢
Variab] Definiti

x2 Population per square km

.x3  Births - Deaths x 1000

Population.

x4 Total Immigration - Total Fmigration x 1600
Total Population

x5 Population Under 15 + Population Qver 65 x 100
Population Between 15 and 65

¥6 Forcign Population x 100
Total Population

x7  Population Between 15 and 68 x 100
Total Population

x8 Buployees x 1000
Population Between 15 and 65

x9 Industrial Sector Workexs % 1000

Population Between 15 and 65 -~

x10 Number of Open Job E]ﬂ%ﬁﬁ x 1000
N N

uwnber of Unemployed®
x11 __Numbers Puployed in Growth Sector _ x 1000

Numbéer of Employees Between 15 and 65

x12 Nunmbers Fmploved With Completed Training Program x 100
Total Bmployed

x13 :
Number of People Working in Industry

x14 Number of Unemployed x 100
» Number of Employers



x15
x16
x17

x18

x19

x20

%21
x22

x23
x24
- x25
x26
x27
x28
x29
x30

x31

x 1000 | ?
Number of Employers . )

- j i ) x 1000

Population Betwe¢en 15 and 65
. v

Population Between 25 and 30 i,

Gross National Damesti¢ Product per Resident (IM)

4

Personal Incame Tax per Resident : ) .

Value bAdded Tax fram Business - (Net) .

"Key” Contribution in [IM’s per Resident . —_— f
| : g ' T
investment Allocation in TM’s per Resident ' :

Total Number of Students in the 7th Grade

‘.
x 1000
Population Between 20 and- 2§ E
N \ . .
Number of Students Leaving School Without Campleting High-school

x 1000
Population Between 15 and 25

_-_Bui i . x 1000
Population Between 18 and 25
x 1000
Total Nunber of Housing Units s

Total Number of New Buildings
Total Number of ‘New Buildings

Total Area Sold in Square Metres

4\\
-
v

\t a2 | K
L , ' :

PRy
N,

- Pmisrati . x 1000 &



x32 . _ igrati - Emigration” (30 2 g x 1000
Pgpulation Between 30 and 50; and Under 1§
x33 _of _ .
Number of Free-PracticingiDo¥tors |
~. ) .
234 er of i 8 ’ :
Number of Medical Specialists

%35 Numb _Hospi s° x 1000
Number of Residents .
3

x36 __Mupber of Hospital Beds

Number of Doctors 1n Hospitals

*x37 Population
Residential Arga in Square KMs
x38 Built Up Area (Hectares)
Un-Bwilt Up Area (Hectares] <
x39 Un-Built Up Area (Square Metres)
Population
x40 Eg;nml Area Close By (Square h&;rgs

Population

x41 Inmigration - Emigration (Qver 50) x 1000
Population Over 350

Y

o
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behaviour, which tend to have large amounts of readily

b
o'

accessible data lC.S.R.D., 1974). .
. b TN

° . "3
The most cammonly used factor analysis in such research
has been the warimax, orthogonal rotation procedure. This

option extracts independent factors, each of which has a few

\“s/ffongly related wvariables associated with, them. These

i

«

groups of interrelated variables provide good information on
the composition of each socio-economic factor to be used in

the further analysis. An orthogonal retation specifies a

zero correlation between the factors. In this way, the
) §

. ¥ factors are independent of each other. allowing for easier

analysis of results. For example, it allows for a clear

- -

distinction between housing, employment and other factors.

In this thesis, factor analysis was used to first
derive underlying ocomponents of interrelated variables.

These variables that identified most with these camponents

o

were used to amnalyze regionmal variation in West Germany.

The selection of the variables was based on the magnitude of.

>

loadings of the wvariables oi the independent facfarss A
g ‘ P

«

.loading - value of +/- .7 was used,? which means the factor

captured at least forty-nine percen&?‘ofwriation of the



/ | _

original %ﬁriablc. This cut-off is samewhat arbitrary. but
sinmce the variable is to be a surrogate of the underlying
factor, it was felt that a4 high correlation rloadingi value

was peeded. ft should. be pointed out that changing the

cut-off value would result in different ideal groups of

municipalities.

Table 3.4 exhibits the seven sets of inmterrelated
variables that emerged fram the factor amalysis with the

varimax, orthogonmal rotatiom. As stated above, only those

" variables that possessed Ffactor loadings greater than +/-

0.7 were epte& as surregate variables for the factor.
These seven éroups of interrelated va;iables represent
separate socio-econamic dimensions. Each is given a name
corresponding to the variables that dre characteristic of

the dimension.

[

The first factor that emerged from the factOr amalysis

was termed the “Population Structure -Indicator?.  This
\?*‘

factor had an eigen value of 15.45. Eigen vh]ues-associated

with each factor represent ,the amount of total variance

accounted for by that factor. Relative importance of a

factor therefore may be evaluated in terms of the proportion
. t

{
b



x
TABLE 3.4
RESULTS FROM FACTOR ANALYSIS PROCEINRE =~ .
t i i ion!
Factor #1 Factor #2 i

-0.833) Dependency Ratio (XS§)
(.829) % Population 15-65 (X7)

(.810) Employment Ratio (X8}

{.798) % BEmployed In Growth Sector (X3j1)
(.795) Industrial Workers (X9)
(
(

"POPULATION STRUCTURE” i759) Value Added Tax -Net- (X20)

INDICATOR .755) G.D.P. per Capita (X1§)
"GENERAL ECONOMIC”
INDICATOR
. -
--(.851) % Housing GT. 2 Apts. (X30). -4.935) Youth Unemployment Rate (X26)
(.851} % Housing LE. 2 Apts. (X29) -{.828) Total Unemployment Rate (X14) -
(.722) Density (X2) € .808) Opportunity Ratio (X10)
‘" ~t.779) Long-Term Unemployment Rate (X15)
"URBAN/HOUS ING”
INDICATOR UNEMPLOYMENT”  INDICATOR
Factor #5 / Factor #6
1.833) Net J»ﬁgration of Workers tX16) -(.774) # Residents per Medical
{.830) Net Migration Rate 25-30 (X17) Spécialist (X34)
% (.775) Net Migration of Families 1x32) -1.706) # Residents per Doctar (X33)
"GENERAL MIGRATION" "HEALTH” INDICATOR
INDICATOR .
Factor #7 o

(.767) Net Migration Rate 18-25 {X27!

"YOUTH MIGRATION"
INDICATOR -
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of total variance that it accounts for. The percent of -

variance captured by this factor was 38.6. Two selected

variables had factor Jloadings greater than +/- 0.7 as

"exhibited in iableﬁ?}. The Two variables were X5

]

"Dependency Ratio™ and X7 ™% Population 15-657 .

A | "General Econamic Indicator”™ was- the second factor
with an eigen wvaluwe of J.13. This factor captured 12.8
percent of variamce and five variables had factor loadings
greater ty;in +/- 0.7. This- indicator was c_haractc;ized by
X8 “Employment Ratio”, X9 “Industrial Workers”, XI1 "%
Employed in Growth éector”, X18 "G.D.P. per capita”, and\)QO

lue Added Tax -Net-".

The third factor was an "Urban/Housing Indicator” with -

an eigen valtue of 2.96. The percent of varianmce captured by
this factor was 7.4 percent. "I'he threexsignifican-t selected
variables included X2 "Density”, X29 "% Housing With 1 or 2
Aparmments”, and X30 "% - Housing With Greater Than 2

-

Apartments™.

The fourth factor that emerged froam the factor amalysis
was termed an “Unemployment Indicator”. It possessed an
eigen value of 2.39, and captured 6.0 percent of variance.

[
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This indicator selected X10 "Opportunity Ratio”. Xid4 "Total
Unemployment Rate”, X15 "Long-Term Unemployment Rate”, and

X26 "Youth Unemployment Rate”.

A "General Migration Indicator” was the fifth factor

v

that arose from the factor amalysis. It had an eigen value
of 1.76 ‘and captured 4.4 percent of the variance. This
indicator consisted of three selected variables including
X16 7"Net Migration of Workers”, X17 "Net Migration Rate

25-30", and X32 "Net Migration of Families™.

The »YHealth Indicator”™ was derived fram the sixth

factor. The factor.had an eigen value of 1.65 and captured
4.1 percent of the variance. Two variables were selected
that had factor loading scores greater than +/- 0.7. These

included X33 ~# 'Residents per Doctor” —and X34 7# of

» '.)
Residents per Medical Specialist”. -

The seventh factor produced what will be tﬁmed a
“"Youth Migration Indicator”. 1t had an eigen value of 1.40
and captured 3.5 percent of variance. Only one variable

displayed a factor loading over the predetermined cut-off

value fram this factor. This selected variable was X27 "Net

Migration Rate 18-25".
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3.2 IDEAL GROUPINGS OF MUNICIPALITIES

Once the seven sets of interrelated variables had been
derived froam the original 40 variables, they were used to
detenméne the * ideal maximen ~variation in the 328
municipalities in the Federal Republic of Germany. But
before discussing the formation of groups with minimum
internal variation.» it is necesgary to recognize the
continuun of approaches that exist in regional model
cogitructizn. They range from "soft models” such as cluster
analysis which require little or no prior information, to a
variety of techniques such as discriminant analysis which~

requires an increasing use of prior information (Hampton &

Rayner, 1977).

* According to Hampton & Raymer (1977), f&ur traditional
multivariate methods of analysis have proved particularly
useful in the studj-of regional econamics. These include
multiplg regression analysis, factor analysis, diécrinﬁnant

analysis and canomical correlation. Of these, two were

[

~

considered for use inm this study. An_ initial attempt to
form the ideal groupings was based on ‘the application of
discriminant analysis. It ®classifies each gbservation in a

group based on the combination of group means for the

39 "



" predictor variables from each set of imterrelated variables.
In this way, each observation is classified according to the
original  group, that ii bést resembled. A separate
discriminant ahalysis was performed on each socio-econanic
indifaxor using the variables fram table 3.4. This output
ofvgrdupcd nﬁnicipalities was then campared to the groups of
mianicipalities found in the existing political regions of

the Federal Republic of Germany.

Discriminant ‘analysis‘ however possesses shortcomings
which rendered it less than an optimal tool for the phrp&se
of this study. One is that the ideal groups that are
derived are based on the original existing group means. For
Germany, this meant that the municipality means of the -
Lander were used. Therefore the observations in each "new”
group resembled vthe existing Lander structure. In other
words, group nwnmershiﬁ was  biased by the existing regional

structure. j}

The stating of probabilities associated with group
membership used in discriminant analysis also presented a
problem. Initially the assigrment of observations to groups

were given proportionate probabilities according to the

&)
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nunber of observations in the original Linder. Bayern has
96 municipalities in the Federal Republic of ‘Germany,‘and

the results fram the discriminant analysis 'showed group

memberships in this ‘Liander in largely disproportionate

i
e

amounts . Secondly,  each L}inder( was given  edual
probabilities of group membership. However, this hiased'jthe
results in favour of the smaller Lander.

Unless arbitrfnrily forced on the data, discrimir:nant
analysis does n;)t nrecessarilyi‘ generate an output éhat
consists of the same number of groupings for éach“ indicatjqr.
Al thoughmhere‘ were eleven starting groups in the existing
regional structure, it was possible to obtain r‘csnlts that
had 1less than eleven g4r0ups, especially in cases where no
individual observations resembled an original group mean.

(Results of the discriminant analysis technique as applied

to the German data can be seen in Appendix ”C”) .

4

As noted above, limitations inherent 1in discriminant

analysis encouraged the formation of a simple but effective

£y
-

grouping procedure. This new procedure was pfimarily
designed to compensate for the areas in which the

discriminant analysis method was weak. The format for the
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new grouping procedure. is outlimgd in table 3.5, and the
detailed computer progtgm can be found in Appendix "D”. The
_basic aim of this grou’ging procedure was to ensrure that
municipalities were grouped so that their internal variationm
was minimizéed. For - example, all “poor” municipalities were
put . in one category and all "rich” in another. In all,

eleven groups corresponding to the eleven political groups

in the.Fedex;al Republic of Germany were created.

s

k4

The fuirst stéi) in the ideal grouping procedure was to
i-ank the 328 individual areal units in magh;nitude according
to their scores on the variableé from a particular
”soc“io«econ&nic indicator. The camputer program sorted the
observations in this manner in order to rumn mmoOTe
efficiently.  This was done by imitially standardizing the
observations for each selected variable of the indicator

using the "z-score” varijable transformation.- For example,

each observatien for the selected "X5” and "X7” variables
e

fram table 3.4 were standardized for theTV”Populati"\‘on

Structure Indicator™.
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FLOW C(HART OF COMPUTER PROGRAM

EXISTING DATA
328 Observations

—l . -

STANDARDIZE DATA BY CALCULATING "Z-SCORES” FOR
EACH SELECTED VARIABLE OF A SOCIO-ECONOMIC INDICATOR

1

ORDER OBSERVATICQINS FROM 1 - 328

ACCORDING TO, THE WEIGHTED SUMMATION OF THEIR "Z-SCORES”

i

1' R i

| INITIALLY SUB-DIVIDE OBSERVATIONS
. INTO 11 GROUPS OF EQUAL SIZE

2

CALCULATE THE STANDARD DEVIATIONS OF EACH OF THE 11 GROUPS
CALCULATE THE TOTAL VARIATION ASSOCIATED WITH THIS SET OF GROUPS

4

USING A "MEAN-WEIGHTED BI - SECTION”
M

-r

CALCULATE THE NEW TOTAL VARIATIQN ASSOCIATED
WITH THE NEW SET OF GROUPINGS, AS WELL

AS EACH GROUP’S STANDARD DEVIATICON =

THE PREVIOUS STORED VALUE, -SAVE THIS ITERATION

I
IF THE TOTAL VARIATION IS LESS

Y

1

GROUP

—TF GREATER THAN "X” NUMBER OF
(HANGE SIGNIFICANILY THEN

IF LESS THAN "X" NUMBER OF

STANDARD DEVIATIONS: GROUP STANDARD DEVIATIONS
: CHANGE SIGNIFICANTLY THEN

1

OOMPARE THIS ITERATION WITH
THE PREVIOUS ONE POSSESSING
THE STORED MINIMM TOTAL
: VARIATION SELECTING THE
¥ ITERATION WITH THE MINIMM
TOTAL VARIATION AND PRINT-—_]

CHANGE THE OMPOSITION OF THE GROUPS ' T —
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Zti) = X(i) - X
N

v
-

} - Note: Z(i) = ”ith” Z-score

X(i) = ”ith” observation

= Mean-of variable "X"

X
SD = Standard Deviation ("X”)

The “z-score” variable transformation is the most common

method for . standardizing the

scale of a ~wvariable of

interval-level measurement. This procedure generates a new

variable with 4 mean of ‘0.0 and a stamdard deviation of 1.0.

. “.
Each observation 1is characterized by a value equivalent to

the number of

ndatrd deviation units that it is above or

e mean (Nie et. al.; 1975). The nz-scores” allow
the dinvestigator to

accurately coampare data that was

initially measured in different units.

Before the swmation of the individual "z-scores” fram

the component variables were calculait‘ed, it was necessary to

i “" . ’ .

weight the individual observations. The observations were
L 3

‘weighted according to

the relative importance that each

selected wvariable possessed

in the camposition of an
, 1
t

o

. -
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individual socio-econamic¢ indicator. -In multiplying the

initial standardized observatiom by the y:g;‘,i,ahl%*/f'é'q’ﬁa}/éd

loading, the/igl,g,as.ﬁwefe"'*ﬁ'i"g'ﬁ;é;:l‘ according to their degree

"“"of representation of the original factor.

After the sumation of weighted ”z-scores” for the
variables bclongin‘g to a particular ca.nponent’ had been
calculated, the »observationsﬂ were then ordered fram highest
to lowest and imitially sub-divided -into e-lev‘en groups of
- equal size. (9 groups of 30; 2 groups of 29). This was used
only as a gtarting point for the procedure. The standard
deviations of ea;:h gi‘oup, as well as the total variation was
then calculated and stored.y In order to r'educ;'. the total
variation within ,‘(li? eleven ~gr0ups,‘ they were then
partitioned using a “mean-weighted bi-section”. This method
searched for clusters within the data over a finite numbeér
of groups and represented a simplistic approach to the
ngHc‘ data. The otiservations of Group One and
Group Two were added together and were divided 11y the total
nunber of observations in the two roups. This calculated
the .combined mean lfor those groups. and the new partition

between Group One and Two was placed there. "This procedure

- continued through Group "n” and Group "n + 17, until the ten
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new dividing points were determined for thereleven gr;ups. .
The eleven groups were no longer constrained in terms of ii :
group size, as the prOgr:;m se’;&rch’ed for the optimal breaks

in the da£a. AThe program -then :calculated the new standard
deviations of f‘?group, and ca'npared them with those that }
fszere stored in the previous step. | The total variation
' associated with this iteration v;ras also calculated. If this
value was less than the previous minimum stored variation,-
the new value was stpréd and the ;utput of the iteratiom was

“

saved.

In determining the termination of iterations, a dual
. s

cambination approach ~was used to optimize the groupings
within the data. - First, if a predetermined number of
group’s standard deviationms change;l significantly from those.
-that were previously stored, the algorithm woulti repeat the
process and re-partition the groups again. In this thesis,
the range of acceptance was arbitrarily set at +/-
one-sixteenth of the previous standard deviation. Any new
values that were h('i’“Eher or lower than this acceptable range
were registered as signiuficant changes. If five or more

group’s standard deviations changed significantly over the

< previous iteration the program would tontinue. Secondlyt
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. .- "
t\pe program slso caleulated the total variatvion assu;iatcd
“with each iteration. This re-pgrtitian%ng continued un;il
less than the prede:enm'ned n\m‘iycr ui groups had Sign'ificatit
changes in their standard deviations. When this occurred,

thg program printed the output corresponding to the ideal

grouping of observations that had the reduced total

variation within all groups, as well as the output fram the

iteration possessing the minimmm total wvariation. The

purpose of providing two separate outputs was to emsure that,

a sub-optimal “case was not accepted. By incgrporating the
N ,,/ L

dual cumbination approach, the case possessing the lower

level of total wvariatiom among all iteratious was always

accepted as the optimal - solution. The grouping procedure

was used with each of the twenty variables resulting in

. ~,
seven distinct sets of ideal groups of municipalities. At
: >
this stage, the groups had no requirement of being spatially
contiguous. IFor a simplified example using the camputer
. L e

program, see Appendix "E”°

The existing political structure of West Germany
represents the actual region im  this study and the

. £ J
boundaries .are consistent with those of the ten Linder and

47
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their collective mupjcipalities: plus the addition of West,

Berlin. This political structure férms the basis for the

e LS

-camparison of the characteristics of the ‘ideal sets of

regional groupings gemerated in the previous section. The
boundaries of the political Linder -and a more detailed view

of thefnmnicipalitie}; in West Germany can be* found in Figure-

©

3-A. C ,

In order, to explore the amount of variation present in
the data i‘or each of the socio-econamic indicators, analysis
of variance (Ancvva‘:) was used. Anova was applied to regional
problems by Weeden‘“!19741. and has sizce been used by a host

of regional sgientists including Buck & Atkins (1983), and

Hecht (19831, X

Aunova w&usede to measure the levels of disparities

that exist for each indicator in the existing political

regional structure and the _ idezﬁ regional groupings.
|

‘ L&
_ Through the application of  the fanalysis of variance

technique, it was possible to compare the variance within

Linder and between Linder groupings for each of the seven. .

438

-



¥

derived sociv-econamic indicators. The ratio of meuan

squares (F “test}) can be used to test an hypothesis

concerning the parameters of the Anova mwdel, and conditions
of normally distributed sub-populations and equal variances

must be assumed (Afifi & Azen. 1979).

In teeting the indicators by An)ova fram the actual
political structure of West Geymany, the groupings (Linder)
remained consistent for each indicator. A set)of F~;-atios
was calculated which represented the existing variation
present in the data within and between Land.er for each
indicator. The swpmation of z;scores for the component
vartabies of each indicator was used to characterize each
munigipality in the t.esting of variation within and between
groups. These variables were previously used by the
grouping algorithm im order to account for the effects of
each variable in- th}gl generation of the ideal groupings.
When tes»ting},, the indicators by Anova frunythe ideal
groupings. each ?ndi atc;r was tested using the set of ideal
group;ngs that were geﬁerated by the grouping algorithm.

After the extermal coamparison of the socio-econamic

indicators was completed, it was then possible to analyze

1
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each of the indicators fram an internal viewpoint. - Here,
analysis of wvariance (Anova) was again used to test the
amount of variation present in each of the selected
variables that characterize each indicator. The groupings
remained the same for cach' variable when testing the
variationm present in the actual region and represented the
existing political structu}ing of the Linder in the federal
Republic of anmany} A" sect of F-ratios was calculated
representing the existing variatiom within and between
Linder for each va;{able. i However, when testing the
variables by anova fram the ideal groupings, each variable
was %xanﬁngd' using the hypothetical set of ideal groupings
with which that variable helped to‘generate. For example, a
”youth <§;mmpfoymcnt” variable was measured using the ideal
groupings that was derived fram the set of unemployment

variables characterizing the Unemployment Indicator..

In this -chapter a detailed description of the
methodddbogy has been presented. In  the next chapter, the
analysis of variance results are cxanﬁnéd for the existing

. R
regional structure and the ideal groups for each set of

interrelated +socio-econamic variables. This is first

performed at an external level, followed by a more detailed

50
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internal analysis of the. selected variables. Finally, the
distribution of ideal groups for each socio-econamic
indicator will be mapped in an effort; to discover any

recognizable patterns between  the existing regional

structure and the ideal groups.

51



¥

The results fram the analysis of vériance'; (F-ratios)
are found in Table 4.1 U‘or both the existing regional
struéture of the Federal Republic of Germany and each ideal
grouping corresponding to the seven socio-econamic
i);dicators. These values were generated by cmnpﬁring the
variance associated with the suwmmation of z-scores on the
selected variables of each indicator. These z;‘,’cores were
also used as the values tha‘t characterized each municipality

in the generation of the ideal groupings.

8

The values associated with each - indicator as a whole
were essential for the comparative analysis of the
indicators. It allowed the investigatc.)r the luxury of
canparing the relative levels of wvariation Dbetween

indicators on a similar scale. However, for any intermnal
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investigation of the indicators, it 1is necessary to analyze
the F-ratios associated with the selected variables of each

indicator which are exhibited in table 4.2.

From table 4.1, it is evident that the set of
Unemployment variables exhibit the highest F-ratio (30.427)

from the existing regional structure of the:Federal Republic

*~

of Germany, followed by the Urban/Housing variables (7.308)
and the Population Structuare variablesﬁ;iﬁ,44l)‘ Higher
F-ratios represent stronger regional qoncentrations of
similar values, or greater levels of regional inequity over
a particular socio-econamic indicator. The -second colum in
table 4.1 depicts the F-ratios associated with the ideal
groupings for each indicator. These values-are much higher
Y .
than those im column one, and represeqt a ™worst solution”.

*
(i.e. a groupihg of all the "poor”™ regiomns into one group

and all the "good” regions in another groupi.ln this sense,
they represent the maximum amount of regiqnal inequity that
could occur in reality with the empirical set of data for
each socio-econamic indicator. Here, the Urban/Housing

variables (1879.462) exh}bit the  thighest ideal F-ratio,

followed by the Unémployment variables (1352.868), the
3

"Population Structure variables (1204.907) and the Youth
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TABLE 4.1

EXISTING REGIGNAL STRUCTURE VS. IDEAL STRUCTURE
(BY SOCIO-EONMIC INDICATOR)

EX1STING
EXISTING IDEAL e x100
F-RATIO  F-RATIO IDEAL
F-RATIO

INDICATOR  6.441*  1204.907% 0.535

2. GENERAL ECONMIC INDICATOR | 1.926% £ o5 .624% 0.336
x8 "Employment Ratio” ¢ ’
x11 "% Fmployed In Growth Sector” -
x9 "Industrial Workers”
%20 "Business Tax™ -Net-
x18 "G.D.P. per Capita”

3. URBAN/HOUSING INDICATOR 7.308*  1879.462*% 0.389
x2 "Density”
x30 "% Housing With G.T. 2 Apts.”
x29 ™% Housing With 1-2 Apts.”

4. UNEMPLOYWENT [NDICATOR 30.427% 1352.868* 2.249
x26 "Youth Unemployment” ]

x14 "Total Umenployment”

x10 "Opportunity Ratio” -

x15 "Long-Term Unempl oyment™ -

5. GENERAL MIGRATION INDICATOR 2.388* 312.766% 0.764
x16 "Net Migration -Workers-~ '

¢ x17 "Net Migration -25-30-7
x32 "Net Migration -Families-" *

6. HEALTH INDICATOR . 2.400* 379.398* 0.633

%34 "# Residents/Medical Specialist”
x33 ”# Residents/Doctor” !

7. YOUTH MIGRATION INDICATOR 1.165 840.206* 0.139 ’
%27 "Net Migration -18-25-"

* SIGNIFICANT AT O< = .05 DBEGREES OF FREEDM = 10, 327.

)
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Migration variable (840.206). %
|

It is the third colum in table 4.1 of which one must

. g |

{ . . L
take particular notice. Here, the ratio of F-ratios

{Existing/Ideal x 100) represents how clese each indicator

is to its own ideal “"worst solution”.-  Therefore, larger
values in this colwumm represent a' more serious case of
regional inequity over a particulér socio- econamic
indicator in the  Federal Republic of Germany. The
.Unemployment variables (2.249) exhih%ts the highe;t ratio by
a large margin, followed by the General Nﬁgratio‘n variables

(0.764), the Health variables {(0.633) and the Population

Structure variables (0.535). The Youth Migration variable

produces the best yscore ag (0.139), accampanied by the

General Economic variables 1{(0.336) and the Urban/l-lousjng
variables (0.389). These . values enable the investigator to
canpare the amopunt “of wvariation associated with each
indicator according to its respective ideal "worst
solution”. It is interesting to mnote that the General
Migration variables possessed the third lowest F-ratio t:ran
the existing regionmal 'structure, but when compared to its
ideal solution it had the second highest ratio of F-ratios.

This demonstrates the danger involved wih an analysis of
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the. empirical situation without first assessing how close

the disparities may be to the worst possible situation.
IR

—

e
—
~ e T
%

Not/,,gyly—/i—s'—*a’c’&ﬁﬁ}'ative analysis of the variation

B

e

associated with the jsets of socio-econamic variables
important, but also am intersal analysis of the variation
associated with the ' individual selected variables. The

“external camparison of indicators identifies the groups of

o

"iﬁtgrrelate,& 'va:}:iables that are closest to their worst
selution,  th&s—indicating higher levels of regional
‘inequity. Once these have been identified, it can be useful
to examine the ‘F-rat'ios of the selected variables to
pin-point probiem area; within each. socio-e¢conamic

+indicator..

“

'fable 4.2 displays the individual variable’s F-ratios
for both the existing regional structure in columm one, and
the ideal structures in colum two. Again, colum three
exhibits the ratio of F-ratios <(Existing /Ideal x 100) as a
percentage of how c¢lose the _;:xisting variation is to the
ideal "worst solution” for each wvariable. The ideal

F-ratios im colwm two are calculated using the ideal

I * s * ;s ' =
grouping structure of the socio-econamic indicator to which
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TABLE 4.2 L

VARIABLE

T EXISTING
F-RATIO

1. POPULATION STRUCTURE INDICATOR

X5 Dependency Ratio 6.563*%
X7 % Population 15-65 6.314%
2. GENERAL EONMIC INDICATOR
) X8 Employment Ratio 1.755
X11 % Employed in Growth Sector 1.744
X9 Industrial Workers 3.125%
X20 Business Tax -Net- 2.207*
X18 G.D.P. per Capita 1.573
3. URBAN/JHODUSING INDICATOR
X30 % Housing With G.T. 2 Apts. 4 6.473*
X29 % Housing With 1-2 Apts. 6.473*
X2 Density 8.5643
4. UNEMPLOYMENT INDICATOR
X26 Youth Unemployment 33.099*
X14 Total Unemployment 19.509*
X10 Opportunity Ratio 14.715*
X15 Long-term Unemployment 33.837*
5. GENERAL MIGRATION INDICATOR ’
X16 Net Migration-Workers- 2.540*
X17 Net Migration- 25-30 - 2.108*
X32 Net Migration-Families- 2.168*
6. HEALTH 'INDICATOR
X34 # Residents/Medical Specialist 3.489*
X33 # Residents/Doctor’ 1.756
7. YOUTH MIGRATION INDICATOR
X27 Net Migration- 18-25 - 1.165

* SIGNIFICANT AT @< = .05
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IDEAL
F-RATIO

¥

1243.802*
1161.901*

254.475*
195.376*

55.402%*
112.518*
190.810%

700.822*
700.822*
105.983*

313.716*
136.181*
159.079*
102.189*

98.042*
184.658*
102.584*

150.751%
390.748*

$40.206*

B

0.528
0.543

0.690
0.893
5.641

1.962

0.824

0.924
0.924
§.081

10.551

14.326

9.250
33.112

- 2.591
1.142
2.113

2.314
0.449

0.139

DEGREES OF FREEDIM = 10, 35;7.
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The following section will analyze th&‘soci¢~econamic -

-
"

-indicators according to their proximity to their respective

ideal “"worst solutions”. The spatial distribution of the
ideal groupings for each socio-econanic ihdicator a?e found
) . . \ L .
in Figures 4-A to 4-G. Each map represents the distribution
!

of the 11 ideal groups that were derived using the ideal

¢

grouping procedure.

L3

Concentration; of ideal groups were discovered in
various regions of the Federal Republic of Germany, which
suggests the 'locations“ of areas that exhibited strong
regianaL disparities over certain.socio-econamic indicators.
However, quite similar values of variation could be achieved
between the ideal set of groupings and reality without a
visual correlaﬁion between maps.

The set of Population Structure variables registered as
the middle indiciiéi in terms of the proximity to its ideal
"worst solution” with a ratiec of- F-rat;os of 0.535.
Interestingly, the two selected variable;KBehaved in similar
fashion to the variables in the aggregate form. Here, (x§5) S

F.3
the "Dependency Ratio” wvariable and (x7) ™% of Population

Y

e ey

y



h‘!etween 15 and 65" had ratuios of F-ratios of 0.528 and 0.543
réspectively. Not only were these values similar, but also

their existing F-ratios and ideal F-ratios were almost

identical.

In Figure 4-A, the distribution of ideal groups fram

the set of Population Structure variables display same

s

interesting gharacteristics. Areas that sc(;red particularly
well on this imndicator were. !o‘cated in the Munchen area of
Bayern, the Rhein-Main and Rhein-Ruhr regions, and also the
Stut“tgart arear of - Baden-Wurttemberg. These areas all

exhibited more favourable population structures according to

the (x5) bependcncy Ratid and (x7) % Population Between
15-65 variables. In contras’t’,hareas that were char‘acteri‘zed
by the worst scores on this indicator were found in the
BEmsland area of Niedersachsen and much of the eastern border
zone .along Czechoslovakia and East Germany. This region

strgtched through Bayern, Hessen and much of eastern

Niedersachseén. Also, the southwest portion, of Bayern and

adjoining Baden-Wurttemberg reflected lower scores near "‘:‘Ithe

’11
Austrian/Switzerland borders. One further observation is
)

- 1
that there were disparities evident between urban and ruﬂ‘al
,\ ) !

areas on this socio-econamic indicator. Urban areas were

.~¢ +
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generally  characterized by one of the best three groups,
D

—while muny rural areas exhibited more deficient population

-~
s&'ﬁcture’, 3
XY
3 :

3

The ésecund sociv-econunic indicator was the set of

S
I

General Econamic¢ variibles with an overall ratio of F-ratios

of 0.336. Here, the (x9) "Industrial Workers” and (x20)

v

"Net Business Tax” wvariables possessed higher ratio of

F-ratios of 5.5641 and 1.962. These values "§nggesteyd higher

levels “of re,gigi;al ‘inequity aver ‘tlﬁ!{se variables in the
L .

Federal Républi@;ﬂu?f Germany . In contrast, the "Fmployment

Ratio” (x§! had the best score at 0.690 of the five selected

variables. followed by the tx18) "Gross Damestic Product per

Capita” and {x11) ™% Enpl;lj{rcd in the -Growth Sector”

variables. An interesting mnote here is that although the

2

best scor¢e of amy selected variable was only 0.690, the

ratio of Frratios was gven .further fram the ideal "worst
solution” at 0.336 for the indicator as a whole.

A plotting of the ideal groups derived for the set of
General Econpmic variables can be found in Figure 4-B.

Here, areas that exhibited higher scores were concentrated

through much of Baden-Wurttemberg and the Rhein-Ruhr

f

(]
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¢ - - - - - . -
regions. These areas were characterized by municipalities

belonging to ,the upi)er categories of the ideal grf;ups for
the wvariables im ' this indicafor. The worst areas of the
Federal Republic of Germany aécordi*ng to the General
Ec¢onanic variables could be found in northwest Niedevrsachsen
and northern Schleswig-Holstein. Much of Rheinland Pfalz
and North-central Bayern also had lower group memberskips.
Again, there was a sigmificant wurban-rural bias on this
indicator as urban areas tended to display group memberships
in the higher categories ‘in comparison to many rural
regioﬁs. Many urban areas had higher group Igaembcnships at
the expense of their immediate surrounding regioms. In

general, the surrounding regions appeared worse off than

other poor areas of the country.

The third lowest indicator in terms of proximity to its
ideal "worst solution™ was  the set of brban/ﬂousing
variables with a corresponding ratio of F-ratios of 0.389.
In this case. the ”ﬁg{isit&” €x2) wvariable had a higher
existing F-ratio, and much lower ideal F-ratio than either
(x30) ™% Housing with Greater Than 2 Aparupents” or (x29) "%

Housing with 1 or 2 "Aparuments”. This resulted in the

Density variable’s higher ratio of F-ratio, which was very

-



close to that of the "Opportunity Ratio” (x10) from the
Unemployment variables. As such, both z29 and x30 had much
lower ratios of F-ratios (0.924) than that for the demnsity

variable (8.0811).

-

Figure 4-C shows the distribution of ideal groups that

ﬁérc generated for the Urban/Housing sociOveconm.nic
indicator. The major cemcentration of municipalities that
exhibited higher group memberships were found mainly imn the
densely popufated Rhein-Ruhr region. There were®also minor

concentrations in the Rhein-Main region, the Stuttgart arda

and the southern portion 'of Baden-Wurttemberg and Bayern

along the Austrian and Swiss borders. In contrast., north
and central Bayern were the most notable areas of lower
group membership, particularly along the Czechoslovakian
border.. Northwest Niedersachsen and the interior of Hessen
z'md hR.heihlaﬁd Pfalz also displayed lower scores om this
socio-econ;:mjc indicator. As one¢ might expect wit'h a set of
Urban/Housing variables, there was a substantial urban-rural
distinction. Here, predaminately urban areas displayed much
.higher scores "om this indicator than the more sparsely

. WL
populated rural areas. Many urban core areas again had more

favourable scores in comparison to their immediate ‘
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surrounding regions.

The set of Unemployment variables’jpossessed th:: highest
ratio of F-ratios of the scvcnhsocio-econanic indicators
with a value of 2.249. Fran an internal study of the
indiiator it can be observed that higher existing F-ratios
were evident, as well as higher ratios of F-ratios in colum .
thr;e for its selected variables. dhe “Long-term
Unemployment” (x15) variable appeared to be closest to the
ideal "worst solution”™ in terms ' of regional inequities
(33.112), followed by 7"Total Unemployment” (x14, 14.326).
"Youth Unemployment” (x26, 10.551) and the "Opportunity
Ratio” (x10, 9.250). All four select.ed variables exhibited
higher ratios of F-ratios than any other selected varfable//
fram all indicators. This illustrates the seriousness of

the regiomal concentrations associated with this indicator

in the Federal Republic of Germany.

The set of ideal groups fram the Unemployment variables
are displayed in Figure 4-D. Perhaps the most striking
group concentrations could be found in this map campared to

ot
those for the other six indicators. Hcrc,?‘ all of

Baden-Wurttemberg, southern Bayern and the Rhein-Main areas
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exhibited highkr group memberships. The unemployment rates |
¥

were the most fa%?urable in these regions and there appeared .
A !

to be a distance-decay function that -originated in the

IS .

Stuttgart and Munchen areas spreading in a north~central
direction. ~ 1In  contrast, the northern  states  of

Niedérsachsen  and  Schleswig-Holstein  exhibited higher

. o i

- “( )
unemployment rates, as well as the Czechoslovakian and East
- » .

German border areas of Bayern. Furthermore, the Saarbrucken

region and much of the Rhein;Rﬁhr also exhibited lower group

memberships. In swmmary, a core of lower unemployment rates

were found primarily in the south, stl‘W

to. Sw%ﬁﬁﬂfﬁ”’l‘he areas with predominately

e

* higher rates of unemployment were found in the northern

states and along border regions.

The second workt ‘socio-ecomamic indicator in terms of
the proximity to its ideal "worst solutiom” waswthe set of
General Migration variables with z;n overall ratio of
F-ratios of 0.764. Internally. fthe variables all exhibited
similar exis“:‘ting F-ratios although the ”Newt Migration of Agé
25-307 (1:17‘) variable had a much higher ideal F-ratio. This ' 0
resulted in it being close to twice as good oh its ratio of " ‘\
F-ratios than the "Net Migration of Workers™ (xlvﬂ) and "Net

63
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i

Migration of Families” {x32) variables which possessed lower

ideal F-ratios. Since the «™worst solution” for x16 and x32

‘was  not as severe as that for x17, the "Age 25-30 Net

Migratidn” variable appeared to be further from a problem

situation than the first two.

T‘he\;“ ideal groups fram the General Migration variables
i

are  exhibited in Figuré 4-E. Areas of greatest

out-migration correspond to those with lower ideal group

e

memberships. With this in mind,-the—Rk€in-Ruhr region and
 With

e

e

the area of southeast Niede,rsac'hseni along the East German
border appeared as the localities beset with significant
out-migration. The Saarbrucken region and the northeast

portion- of Bayern along the Czechoslovakian border also

u

exhibited lower group memberships. In |contrast, southern

b

Bayern, Schleswig-Flensburg and- northern Niedersachsen
displayet} the heaviest concentrations of in-'migrat‘ion. In
Bayern, much of this region ‘centred around Munchen, while in
the northern Linder it appeared as tho-ugh much of the
inmigration was at the expense of northérn urban settlements

such as Hmburé, Kiel, Flensburg and Lubeck. " As this

indicator does not denote any movement of joung people (x327

"Met Migration Aged 18-25"), it can be observed that many of

69
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the municipalities with universities generally displayed
out-migration for this indicator. This may reflect the

students migrating to the area at a younger age and leaving

s

i
i .

~

,‘ ) .
aftler they have acquired their .education. There¢fore this
- 'ﬁiﬁj@éator would account for the loss of those people, but
not their gain at an earlier age.

j
!

, The set of intcrrclatedé' Health variables registered a

ratio of F-ratios of 0.633, which placed it as the third
' !

o
highq"st indicator im terms of its proximity to its ideal

|
"Wor%t solution™. Here, the two selgcted variables showed
!

stri.ltingly different results. The "# Residents per Medical
|

Specialist’ ({(x34) exhibited both a higher existing F-ratio

and ;1 lu& ideal F-ratio tham its counterpart "= of

i
Residents per Doctor” (x33). This rc.sulted i;l ratios of
F-ratios that were highly dissimilar as x34 had 2.314
campared with x33°s value of 0.449. Therefore, although the
Health variables ranked fourth in terms of the proximit‘y to
its ideal "worst solutien™, the variation in (x:";dl # of
Residents perl\rﬁdiCal Specialist was close to five times
worse than that for (x33) # of Residents per Doctor,
outlining a possible problem /area 1u\;ithin thius soclio-econamic
indicator.

>
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Figure 4-4F shows the distribution of ideal groups that
were generated for the Health variables. Here, higher group
memberships ;vere found primarily along the southern borders
of Baden-Wurttmnberg and Bayern, running pax;ﬁllel to the
Austridn and Switzerland borders. A'sccondai‘y region of
Ee:cter health care was located in the Rhein-Ruhr region.
i)ossibly corresponding to the large urban population. These
areas all exhibited more favourable ratios of "Residents to
Doctors™ (x33) and "Residents to Medical Specialists” (x34).

The werst areas according to this Health Indicator were

found through most of Bayern to the north of the narrow

strip in the r¢south that exhibited more favourable scores. -

Also, the Saarbrucken region and much of western Rheinland
Pfalz -displayed worse scores on this indicator. A third
reéion covering most of Niedersachsen and northern Nordrhe‘in
Westfalen also reflected predominately lower group
memberships. These areas whichl had lower group memberships
had higher ratios of resddents to doctors and medical
specialists. As alluded to previously, there appearéd to be
a large variation between ;n'ban and rural regions, as

medical care appeared to be ‘significantly better in most

urban areas of the Federal Republic of Germany. This
i
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indicator also showed the substantial difference between

&

urban areas and their surrounding regions. Many of the

surroundin areas scored very oorl on this indicator,
g ;

showing the concentration of medical care in the large

e

‘centres at the expense of the immediate surrounding zomes.

_Finally, the socio-econamic indicator that was furthest
from its ideal "worst solution” was Youth Migration with a

ratio of F-ratios of 0.139. Since there was only one

~

selected variable in this indicator (x27 "Net Migration Aged -

18-25"), its set of ratios represented the aggregate scores

for the indicator as a whole.

— The seventh distribution of ideal groups can be found

}

iﬁ Figure 4-G, corresponding to those characteristic of 'the
Youth Migration :ariable. Areas of highest in-migratiom or
those with higher  group memberships could be found
particularly in the Munchen, Rhein-Main, Hamburg and

‘.

Stuttgart areas. The area surrounding Munchen in Bayern

stretched up the interior to include the Nurnberg region.
- In contrast, much of the peripheral areas of Bayern
including the Czechoslovakian and East German border—areas

appeared to have higher levels of out-migration or lower
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group memberships. ln addition much of Rheinland Ptalz,
northern Hessen, and areas bordering the Netherlands to the
northwest‘ of Niedersachsen and Nordrhein-Westfalen all
exhibited significant levels of out-migration corresponding
to the 18-25 age group. There also appeared to be a slight
urban-rural bias om this inc{icator,‘ as many urban areas
@isplaycd predaminatély higher ideal group memberships than
the rural areas. furthermore. urban areaAs that possess
universities generally exhibited significantly higher s{cores

on this socio-economic indicator.

In swmmary, the amalysis of the ideal groupings has

occurred in three separate and distinct phases. First, a

canparison of the variation associated with the sets of

interrelated variables *was‘, performed. Secondly, a

comparison of the variation in the selected ¥ariables of

each socio-econamic indicator was alsbJ made betwe&xthe

idgal * groups and the cxisti;Jg political structure of ' the

Federal Republic of Germany. Finall‘y, 2 visual camparison

and ﬂcorrelation of the spatial distribut;.ig,n of ideal

groupings  was undertaken in order to identify any
2y

concentrations of specific groups in the Federal Republic of

Gemiany. The substantial urban-rural biay was the most

o
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Kiel
Lubeck B

~ Hamburg

Bremerhaven

Bremen

Osnabruck

Bielefeld/Herford

Hannover

Braunschweig -

Munsteér

Rhein-Ruhr

Aachen

Siegen

Kassel

Koblenz/Neuwied '
ar

Rhein-Main

Rhein-Neckar

Karlsruhe

Stuttgart

Nurnberg

Augsburg

Munchen 4

Freiburg

Basel/lLorrach

Berlian (West)
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notable observation fram the visual ccmparisén of the seven

sets of ideal groupings,. Five of the seven independent
displays the major urban areas in the Federal Republic of
Germany to which a wisual comparison can be made. ‘The
urban-rural bias was also evident in terms of the effectsiof

i

the wurbam areas on their immnediate surrounding regions.

many of the indicators than other areas in the Federal

t

Republic of Germany.

The peripheral border areas of Bayern and Hessen, and
much of the north including Niedersachsen and

Schleswig-Holstein displayed significantly lower values on

* many of - the socio-econamic indicators.  This further

demonstrates the necessity ‘of the adequate provision of

incentives for growth and prosperity im these regions to

offset the imequities. In the next chapter, there will be a

o

discussion of the relevancy of results and further

applications for the medthodblogy.

Ki
*

’ s
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. .
socio-econamic¢ indicators displayed this bias. Figure 4-H.

These surrounding regions had predaminately lower scores om

e



.

ey
l

The preceeding chapters, have introduced’a new approach

to describe regional variation by camparing actual variation

to soame geyerated measure of potential maximuwm variation.

This approach however, is not restricted .to the data fram

P L

the Federal Republic of Germany; indeed 4t may be used to
o0 - . ) -
measure and campare levels of regional” inequities. over a

host of regions. <
) s N - . -

Factor analysis - was used to reduce the original forty

.

‘variables to seven sets of interrelated variables or

@

"socio-econamic indicators™ representinig the 4independent

u
~

factors. To achieve this, a° warimax, orthogomal rotation -

-

“was used resulging in indicators that, were largely

»

inde?endent~ of each yuthe£. ~ This allowed for a clearer .

distin€tion between thefyafious'§ocid4econumic criterion.

‘ib . §o

‘s
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" The ' seven sets of variables were then wused to define

’
4

seven distinct ~ideal grguping.{ of mupicipatities. Each set.
¥ o4 - - T - .

f ideal groupings repre Wﬂ't?m” in that

° __,E._E—M )

variation was minimized " within groups and maximized between
them.” -« . . »

P PR e

2
>

. The resulting variation within and between groupings

was measured by analysis of variamce for the socio-econamic
" ) N .

indicators -in both “the existing regional structure of the

N

Federal ,chubl,i_c of Germany and the sets of ideal groupings.

'

Since each set .of ideal groupings represent a worst

solution™ for a socio-ecomomic indicator, any levels of
.

——

. variation in the existing structure that approach those

‘values  for the ideal gr»'m—q')ings constitgte high levels of

regional inequities. Similarly, statements c¢an be made

« '

about the camparative levels of inequity associated with
each ~indicator”s proximity to its own ideal “worst

us

solution”. y ) .

.

The analysis between these sets of 1nterrelated

variables indicated the levels of disparitysassociated with
. . ‘ -

them (table 4.1). Variation within each socio-economic¢ -

indi¢ator was also measured by analysis of wvariance (tabl& .

81 i
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'4.2). The variables for the existing regional structure of

) “ - 'ﬂ - o
/‘_’tm&dewf—k&ﬁﬂilic of Germany were all measured using the
. T e

" boundaries of the existing political Linder. For the ideal

measures, each variable in a set of interrelated variables

was assessed using the ideal groups that were derived for

t

that  set of interrelated variables. This allowed the
inYestigator the luxuwry of -an internalv analysis of each
variable ‘within the sets of interrelated "vélriables. This
was especially valuable in the i‘dentification of disparitief
within specific features of s‘o'ci‘o-ec,br;cmic indicators.

In the Federal Republic of *Germany, the set of
’Unem;)lom;mnt variables emerged as l;cing closest to-its ideal
"wuorstl solution”". Although all of the selected variables
within this indicator scored poorly. in comparison te the
variables f:"a.n ‘other indicators, it was fl;e : Lolg-Term
Unemployment variable tl‘zat was the most distinct. It was
two times closetr to the ideal sitpation than any other
seluccted variatMe fram this socio-econamic indicator. This

'

demonstrates the serious effects of unemployment in the

Y

Federal Republic of Germany: particularly in relation to

long-term unemployment. - ‘ s
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The set of General Migration variables and the Health

variables followed the Unemployment Indicator in terms of

proximity to their ideal “worst solutions”. However, they’

were both only one-third as close to their ideal situations
*

as the set of Unemployment . variables. The Populétion

Structure variables were ranked fourth, followed by the

Urban/Housing variables, the General Econamic variables and
the Youth Migration variable in respect to the resemblance
of the levels of variation in their ideal ™worst solutions™.

Table 4.1 reflected the ratios associated wivth.the level;s of

variatiom in  the existing regional structure and the’ ideal

groupi-ngs‘ for each socio-econamic indicator.

“  Frem an internal view of the selected variables from

each socio-econamic indicator, the four unemployment-related’

. . v .
variables registered as being closest to their ideal "worst

solutions”. These consisted of the Léng-'l‘crm Un'emr.-lo‘yment,
. "

Total vUnempl oyment, Youth Unemployment and the dppoftunit;y

(

Ratio variables. The Density variable fram ‘the set oLf

Urban/Housing variables was - the next closest to its .ideal

solution, fo:l,lowed'“by the .Number of Inﬂ’;strii‘al Wbrker{s
- N i

variable fram the ° set "of General Economic. variables.
N T ' !

FAinally. the ., selected” variab‘l;:s'“ ,éux;pris‘ln ’ tf‘he JHealth
. < £ - g i

- u

- 83
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Indicator displayed interesting vresults as the Number of
Residents per Medical Specialist was overﬁ;zzgﬂtﬁnes closer
to the ideal ™worst solution” than its counterpart the
Number of Reside¥'ts per Doctor. This illustrates the value
of looking internally within a socio-econamic indicator.
Although the Hcalt% Indicator was ranked fourth in terms of
its proximity to its 1ideal solution, its selected variables

had quite different levels of inequity associated with them.

Figures 4-A to 4-G displayed the distribution of ideal
groups for each socio-econamic indicator. A significant

urban/rural bias was evident in many of the distributions,

as .predaminately wurban areas generally exhibited more

favourable scores over five of the seven sets of
interrelated socio-econamic variables. A furthér
observation of“tgis bias was evident at the expense of
regions that immediately surrounggd urban areas. The;e
substantial urban/rural discrepancies‘xaise the poséibility
of employing the methodology in twn‘separate and distinct
phases. By subdividing the municipalities according to

their urban or rural status. a camparison could be made

between each Lander’s urbam or rural areas. This would make

84

allowances for the extent of urbanization in each Liander.

o



The methodology that has been performed on the data in this
thesis has not takem the wurban/rural distinction into

]

consideration. In so doing, an unbiased view of the

mnnicipaalities within each Linder is presented.

Of the eleven political groups in the Federal Republic
of Germany, three were in the form of city-states. Thesg
included Hamburg, West Berlin, and the cities of Bremen and
Breme¢rhaven. With such a tmiq"ue grouping structure, levels
of ‘v.ariat’ion within and between groups f:ould be adversely
weighted in the direction of these wurban areas. For
example, comparing these groups to \‘\any}’ of those wﬁh a
canbination of rural and urban'municipalities would bias the

results in the direction of the urbanized city-states. Im

this thesis, the city-states were left in the study since

this was a demonstration of the methodology. However, an-

alternative course of actiom would be to ignore the

city-states and campare the 1levels of variation between and
within .the remaining eight- l.:i'inder. This practice would
remové the effects of the urbanized Linder. and maintain the
cunl;arison at the level of the more héterogegous Linder. In
so doing. the- - assumptions of the Anova model that ﬁe%-e
outlined in Chapter Three could b;: more readily met. The

»..

8s

L



results in the analysis _in tﬁis thesis™ reflect the unique
political structure that exists im the Federal Republic of
Germany. F(;r the m;th'od;Jlogy to be used as a tool for the
regional scientist, its flexibility allows it to be adjusted
to fit the objectives of the investigator. |

The selected . variables fran each socio-econamic
indicator were weighted a;cording to their squared factor
loading scores fram the factor amalysis procedure. The
selected variables were weighted by the amount of explained
vartance that ‘ the original factor captured. Ti)is'was done
on the premise that eachbsclected variable should be given
different amounts of emphasis in the construction of an
indicdtor. As the cut-off loading value was set at +/- 0.7,
selected variabies within a socio-e¢conamic indicator could
still possess significant differences in the amount of
variance t};at was captured. A ‘variable with a factor
loading of 0.9 would have 81 percent of its variance
captured. where as a second selected %rariable at 0.7 would
h:'axvc only 49 percent captured. Certainly, these differences
warrant comsideration for a suitable weighting system. A
second alternative would be to weight each variable

<y

éccording to their cammunalities fram the factor analysis.

b



The communalities indicate how well each variable was
" explained by the entire set of factors. In this method, a
variable will be weighted nETJ only according to its own
factor fram which‘it was selected., but also fram the effects
of the other factors in the anmalysis. However, since the
investigator is primarily concerned with the internal
structure of each socio-econamic indicator, thisv me thod of
wcightipg may be inapprv.oprigate. A third alternative would
be to leave ecach variable unweighted. This would therefore
assume that all selected variablds over the significant
cut-off value of +/- 0.7 were equal in terms of their
importance to any set of interrelated variables. As the
purpose of th:gfactor analysis was to find groups of

interrelated variables, the question of their subsequent

weighting remains an important issue.

A’I‘he metlhodo‘logy employed‘ on the data fram the Federal
Republic of ‘iermny has allowed for the measurement and
description of regionmal inequities over-a*set of independent
socio-econamic- indicators. By camparing the amount of
"variation that exists in the Federal Republic of Germany
with the variation associated with the sets of ideally

generated “worst solutioms”, it has been possible to

87



evaluate regional inequities on a scaled system. The closer
‘that the levels ‘pf variation in the Federal Rzpub%ic of
Germany -are to those values fragrtlie. ideal solutions, the
higher the level (%f regional disparity. “Of course, the

regional. planners will be more concerned with those

indicators that are of critical importance to the objectives:

of rcgional‘policy within the host country. For eiaﬁmle,

higher levels of regional inequity may be acceptable over a

set  of Population Structure variables campared with those

for the Unemployment Indicator. Clearly this would be a
'V i

case of policy priorities.

<

This camparative approach can also be utilized by the

regional scientist to test changing levels of regional
¢

inequity ~over time. In securing a similar set of

socio‘cconuﬁdc data aft@f a suitable time frame, one can
monitor the change. Consequently, it will be possible to
measure fjaccurately changes in the levels of—variation over
this time period. If the existing levels of variation
approach the ideal Awnrst solution”, then it will be evident
that the levels of regional inequity will have increased
over that socio-econoamic indiéator. Similarly, Lgvels of

F

variation that depart fram the ideal situation will

88
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represent an improvement in the regional well-being
structure. < L
4 e
- -

The method of comparing existing variation to 'same

derivvcd measure of extreme potential variatibdm can aid the
researcher in the analysis of regiomal ineguities ‘that exist
within the data set. A greater level of description can be’
achieved by assessing a region’s disparities according to
its deviation fram an ideally generated "worst solution”.

Since there are mo time or spatial comstraints within the

methodology, it may serve as a useful tool in the

W . s . s "
recognition of regional problems. .
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AEPENDIX ZA~ :
LIST OF MINICIPALITIES .
AREA  CODE # MINICIPALITY
1 1001 FLENSBURG
2 1002 KIEL
3 » 1003 LUBECX
4 1004 ** NEUMINSTER
5 1051  DITHVARSCHEN
6 1053  HERZOGTUM LAUENBURG
7 . 1054  NORDFRIESLAND
8 \1055  OSTHOLSTEIN
9 1056  PINNEBERG
10 1057  PLON , -
11 1058  RENDSBURG- ECKERNFO
12 1059  SCHLESWIG- FLENSBURG
13 1060  SEGEBERG
14 1061  STEINBURG,
15 1062  STORVARN :
HAVBURG
16 2000 HAMBURG
© NIEDERSACHSEN
17 3101 BRAUNSCHWEIG
18 3102  SALZGITTER
19 3103 WOLFSBURG
20 3151 GIFHORN
21 3152 GOTTINGEN
22 3153 GOSLAR
23 3154 BEIMSTEDT
24 3155  NORTHEIM
25 3156  OSTERODE am HARZ
26 3157 PEINE -
27 3158  WOLFENBUTTEL

90
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28
29
30
31
32
33

34

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64
65

e

QODE »# MUNICIPALITY

3201
3251
3252
3253
3254
3255
3256
3257
3351
3352
3353
- 3354
3385
3356
3357
3358
3359
3360
3361
3401
3402
3403

3404 -

3405
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462

4011
4012

HANNOVER (City)

DIEPHOLZ

HAVELN- PYRVIDNT

HANNOVER
HILDESHE M
HOLZMINDEN

NIENBURG (Weser)

SCHAUMBURG
CELLE
CUXHAVEN
HARBURG

LUCHOW- DANNENBERG

LUNEBURG
OSTERHDLZ

ROTENBURG (Wimme )
SOLTAU-FALLINGBOSTEL

STADE
UELZEN
VERDEN
: RST
FMDEN

. OLDENBURG (Oldenburg).(City)
OSNABRUCK (City)
WILHEIMSHAVEN

AMVERLAND
AURICH
CLOPPENBURG
EMSLAND
FRIESLAND

GRAFSCHAFT BENTHEIM

LEER

.

+

OLDENBURG (Oldenburg)

OSNABRUCK
VECHTA
WESERVARSCH
WITIMEND

BrREM®

BREMERHAVEN
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77—

100
101
102
103
104

5111
5112
5113
5114
5116

5117

5119
5120
3122
5124
5154
5158

5162

5166
5170
5313
5314
5315
5316
5354

- 5358

5362

. 5366

5370
5374
5378
5382
5512
5513
8515
5554
5558
5562
5566
5570
5711
5754
5758
5762

¥

hY

DUSSELDORF
 BUISBURG

ESSEN -
KREFELD
m{rtinqgngumyuzq
MULHEIM a.d. RUHR
OBERHAUSEN
* REMSCHEID
SOLINGEN
WUPPERTAL

KLEVE

METTMANN

NEUSS

VIERSEN

WESEL

"AACHEN (City)
BONN

KOLN

LEVERKUSEN
AACHEN -

- DUREN

ERFIXREIS
_EUSKIRCHEN

HE INSBERG
OBERBERG1I SCHER KREIS
RHEIN. -BERG. KREIS
RHEIN-SIBEG-KREIS
BOTTROP
GELSENK I RCHEN
MINSTER (Westf.)
BORKEN

COESFELD

RECKL INGHAUSEN -
STEINFURT
WARENDORF
BIELEFELD
GUTERSL(H

‘HERFORD

HOXTER
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AREA LDQE__ MUINICIPALITY W
105 5766  LIPPE

106 5770  MINDEN- LUBBECKE .
107 5774  PADERBORN

108 5911 BOCHM *
109 5913  DORTMID *
110 5914  HAGEN *
111 5915  HAWM *
112 5916  HERNE *
113 5954  ENNEPE-RUHR-KREIS *
114 5958  HOCHSAUERLANDKREIS

115 5962  MARKISCHER KREIS *
116 5966  OLPE -

117 5970  SIBGEN .
118 5974 SOEST ,

119 5978  UNNA ’ *
120 6111 DARMSTADT *
121 6112 - FRANKFURT am MAIN *
122 6115  OFFENBACH am MAIN *
123 6116  WIESBADEN B
124 6171 BERGSTRASSE . - *
125 6172  DARVSTADT-DIEBURG \
126 6173  GROSS-GERAU

127 6176  HOCHTAUNUSKREIS *
128 6178  LIMBURG-WEILBURG

129 6179  MAIN-KINZIG-KREIS | *
130 6180  MAIN-TAUNUS-KREIS & *
131 6181  ODENMALDKREIS .

132 6182  OFFENBACH i *
133 6183  RHEINGAU- TAUNUS-KRELS

134 6184  VOGELSBERGKREIS

135 . 6185  WETTERAUKREIS

136 6188  GIESSEN

137 6189  LAHN-DILL-KREIS

138 6212  KASSEL (City) *
139 - 6272  FULDA

140 6273  HERSFELD-ROTENBURG

141 6274  KASSEL

142 6275  MARBURG- BIEDENKOPF

143 6276 SCHWAIM-EDER-KREI S
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AREA - CODE % . MUNICIPALITY, © . URBAN-AREA (*) =~

144 T 6277 WALDECX - FRANKENBERG .
143 A 6278 WERRA-MEISSNER-KRE]S - .
RHEINLAND - PFALZ -
146 7111 KOBLENZ . : *
147 7131 AHRWEILER . ) .
148 7132 * " ALTENKIRCHEN (Westerwald) : -
7133 BAD KREUZNACH . ‘
" 7134 BIRKENFELD
A 7135 COCHEM-ZELL, .o
7137. MAYEN-KOBLENZ ‘ ‘
7138 - NEUWIED A ry
71140 RHE IN-HUNSRUCK -KREI S -
155 . 7141 RHEIN-LAHN-KREIS ’
156 7143 WESTERWALDKRELS
157 7211 TRIER
158 7231 BERNKASTEL -WITTLICH
159 7232 °~ BITBURG-PRUM )
160 7233 DAUN .
161 . 7235 TRIER- SAARBURG
162 . 1311 FRANKENTHAL (Pfalz), *
163 7312 KAISERSLAUTERN (City) * f
164 7313 . LANDAU i.d. PFALZ
165 * 7314 - LUDWIGSHAFEN a. Rh. *
- 166 7315, MAINZ *
167 7316  NEUSTADT an der WEINSTRASSE . *
168 . 7317 PIRMASENS (Town)
169 7318 SPEYER ) . ’
170 7319 WORMS - C
171 7320 ZWE1BRUCKEN . .
172 7331 ALZEY -WORMS o e
173 7332 BAD DURKHE IM Coo=
174 7333 DONNERSBERGKRET S
175 7334 GERVERSHE M
176 7335 KA1 SERSLAUTERN
177 7336 KUSEL
178 7337 SUDLICHE WEINSTRASSE ]
179 7338 LUDWIGSHAFEN % i
180 7339 MAJNZ-BINGEN .

181 7340 PIRVIASENS
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BADEN - WURTTIVBERG-
182 . © 8111 STUTTGART *
183 8115 - BOBLINGEN *
184 8116  ESSLINGEN *
185 8117 GOPPINGEN *
186 8118 LUDWIGSBURG *
187 8119 REMS -MURR-KREIS *
188 8121 ° HEILBRONN (City) ~ *
189 8125 HEILBRON :
190 8126 HOHENLOHEKREI S -
191 §127 SCHWABI SCH HALL
192 8128 MAIN-TAUBER-KREI S
193 8135 HEIDENHEIM -
194 8136 OSTALBKREI S ’
195 8211 BADEN- BADEN *
196 8212 KARLSRUHE (City) *
197 8215 KARLSRUHE , ) *
198 8216 RASTATT *
199 8221 HEIDELBERG *
200 8222 MANNHE IM *
201 8225 NECKAR -ODENWALD-KREI S
T 202 8226 RHE IN-NECKAR-KREIS * [
203 8231 PFORZHEM * :
204 8235 CALW ~ ‘
205 8236 ENZKREIS |
206 8237 FREUDENSTADT
207 8311 FREIBURG im. BREISGAU *
208 8315 BREISGAU HOCHSCHWARZWALD
209 8316 EVWENDINGEN
210 8317 ORTENAUKRE1S .
211 8325 ROTTWEIL -
212 8326 SCHWARZWALD- BAAR-KREIS
213 8327 TUTTLINGEN
214 8335 KONSTANZ .t
215 8336 LORRACH .
216 8337 WAILDSHUT
217 8415 REUTLINGEN
- 218 8416  TUBINGEN 'l
219 8417 ZOLLERNAL BKREIS } P ‘
220 8421 UM 4 ) *
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221 8425 ALB-DONAU-KREIS

222 8426 BIBERACH'

223 8435 BODENSEEKREI S

224 8436 RAVENSBURG

225 ~ 8437 SIGVAR INGEN

BAXJE}RN:

2260 . %161 INGOLSTADT

227 9162  MINCHEN (City)

228 . 9163 ROSENHEIM

229 9171 ALTOTTING .

230 9172 BER(}l’leSGADEMZR LAND
231 9173 BAD TOLZ-WOLFRATSHAUSEN
232 9174 DACHAU

233 9175 EBERSBERG

234 9176 - EICHSTATT

235" 9177 ERDING

236 9178 FREISING.

237 9179  FURSTENFELDBRUCK

238 9180 GARMI SCH - PARTENK I RCHEN
239 9181 LANDSBERG a. LECH

240- 9182  MIESBACH .

241 9183 MUHLDORF a. INN |
242 9184 MINCHEN

243 9185 NEUBURG - SCHROBENHAUSEN
244 9186 PFAFFENHOFEN a.d. IIM
245 - 9187 ROSENUE IM

246 9188 STARNBERG L
247 9189 TRAUNSTEIN ° 7,
248 9190  WEILHE IM- SCHNGAU

249 9261 LANDSHUT (Town) &
250 9262 PASSAU (Town)

251 9263 STRAUBING

252 9271 DEGGENDORF - .

253 9272 FREYUNG -GRAFENAU

254 9273 KELHEM

255 9274  'LANDSHUT

258 9275 PASSAU

257 9276  RBGEN ‘ .
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258 9277 ROTTAL-INN - .
259 9278 STRAUBING - BOGEN .
“r 260 9279 DINGOLFING - LANDAU
261 9361 (Town)
<262 ., 9362 ENSBURG (City) T
T 263 9363 . WEIDEN i.d. OPf.
264 9371 AVBERG- SULZBACH
265 9372 GIM _—
266 9373 NEUMARKT i.d. OPf.
267, 9374 NEUSTADT a.d. WALIINAAB .
268 9375 REGENSBURG .
269 9376 : DORF
270 9377 TIRSCHENREUTH
271 9461 BAVBERG (Town) .
272 9462 BAYREUTH (Towi) ~
273 9463 COBURG (Tawn)
E 274 9464  "HOF (Town)
275 9471 BAMBERG “
. 276 9472 -~ BAYREUTH
277 9473 COBURG
278 9474 FORQHHE IM
279 9475 HOF
. 280 9476 KRONACH
4 81 9477  KULVBACH
L /282 9478 - LICHTENFELS
\ 283 9479 WUNSIFDEL i. FICHTELGEBIRGE
284 9561 ANSBACH (Towh) -
285 9562 ERCANGEN ’ -
286 9563 FURTH (City) *
287 9564 NURNBERG . : *
288 9565 SCHWABACH o Lo
289 9571 ANSBACH \ ‘
290 9572 ERCANGEN-HOCHSTADT . I
291 9573 FURTH { *
292 9574 NURNBERGER LAND *
293 9575 NEUSTADT a.d. Aisch-BAD WINDSHEIM
294 9576 ROTH . N
295 9577 . WEISSENBURG - GUNZENHAUSEN
296 9661 ASCHAFFENBURG ( Town )
297 9662 SOMEINFURT (Town)
298 9663 WURZBURG- (City) : *
299 9671 -

[
w .

ASCHAFFENBURG )
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9672

300
301 9673
302 9674
303 9675 .
304- " 9676
308 9677
306 " 9678
307 - 9679
308 . 9761
309 9762
310 © 9763
311 9764
312 9771
313 9772
314 9713
315- 9774
316 9775
317 9776
318 . 9777
319 9778
320 9779
321 9780
SAARLAND -
322 10041
323. 10042
324 10043
325 10044
326 100435
- 327 10046
WEST BERLIN
328

11000

BAD KI1SSINGEN
"RHON-GRABFELD .
HASSBERGE ’
KITZINGEN
MILTENBERG -

MAIN- SPESSART
SCHWEINFURT

« WURZBURG *

AUGSBURG (City)
KAUFBEUREN -
KEMPTON (Allgau)

- MEMMINGEN
AICHACH - FRIEDBERG
AUGSBURG )
DILLINGEN a.d. DONAU
GUNZBURG

J NEU-UIM
LINDAU (Bodensee)
OSTALLGAU
UNTERALLGAU

- DONAU:-RIES *
OBERALLGAU

SAARBRUCKEN
MERZIG-WADERN
NEUNKTRCHEN
SAARLOUIS

.~ SAAR-PFALZ-KREIS
SANKT WENDEL

BERLIN (West) .

gy

*®

Note:  Urban Areas (*) include all Core Areas of

Metropolitan Centres, Suburbs of those
Core Areas, and Independent Centres. @

(Bundesforschungsanstalt fur Landeskunde i

und Rawnerdnung, 1982, p.14-15)
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TRANSIATION OF VARIABLES

The follow{ng Engiish translations .correspond io -the German
-descriptions provided by -the Federal Institute for Regional
Analysis 'and Planning (Bomnn). (Bundesforschungsanstalt fur
Landeskunde und Raumordnung, 1982, p. 17-28)

+
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Population density 1is the most highly - used density measure
to describe the regiomal population distribution. .  Also,
population density is an indicator of large regional job

markets _and the regional capacity (or productivity) for
highly valued infrasfructures, as well as the ecological

strain of am area., | '

X5 DEPENDENCY RATIO “ .

var

“

The goal of political area regulations ds a ’balaéced
population “structure (i.e. the sections of the population
whith are employable and those which are nop-employable
should stand in a balanced proportion to each other and so
.enable a tolerable distribution of soc¢ial burdens). The
Dependency Ratio relates the ., youthful population and the:
population of 65+ to the productive "population, The

@

indicator values show the ' extent to whick demographic - -

conditional .social burdens appear. - . .

X7 _PERCENT POPULATION 15-65 .

This indicator describes _.the demographic .. employment
potential in  that it relates the population at the
employable age to the total population. Fram a political,
econamic. and job market point of view, the indicator shows
the potential availabiligz factors of work.

. £ R

A sdﬁﬁ?%icnt availability of job positions is part of the
foundational deévelopment of  political goals of area
regulations. Here, the employed  are representative of job
positions. High value indicators show a large supply’ of job

«
‘e
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positions, indicating good employment opportunities fer theif '

, dependently employed. The dependently employed account for
approximately 75% of all employed in the Federal R.epubllc of
Germany . &

From a.’p{lltlcal area regulatlon point of wiew, this-
indigvator 1is ambivalent to put a value to. On ome side a
high* value points« to good employment opportunities in the
productlon sector. On.the other side, there are many job
pos1t10ns endangered by advancing ecomamic structural change
(old "industrialized -and single structured areas). High
values can in -this respect imndicate a latent structural
unemployment potential. ' .

. .
» .
This indicator shows “the p0s51b111t1es for the unemployed .td$

-

) find a new job in the labour matket. The largcr the supply

of available jobs, the more favourable the chances are of
the unemployed finding a job. A high supply of vacant jobs
during high unemployment shows, great differences between the
supply and demand .structure of job positions. (Structural

Unemployment). !

L@ ‘ ' ) . - | ) T
The - following industries belong to the™ Growth  Sector-
Industries:. ° . .

~

2) chemical industries

b) mechan¥cal engineering

o ¢) autamobile industries

e d) air-vehicle industrges

) ¢) fine mechanical and bptical industry

f) synthetic material (plastic) proc¢essing

g) portions of service performamce sectors
Despite econamic recessiom ‘and. structyral change, these

@

. trades show a significant growth in job positioms during the

last few years. A mid-termm continuation of this trend is
expected. .A high supply of job positions in these trades is
therefore stabilized im the job market becayse the job

positions are relatively secure and are also highly valuedl.

qualitatively. . Indicators with high values are judged
positively.
-
« 100 ’
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deficigney in professional and social chances of "moving up

»\\

3 - w2
klﬁ-ww 10 — o »
High ‘unemplaynﬁ-mt impairs both social and econamic political
goal setting equally. The camplete extent of this

impairment is best . expressed by the ' yearly average

" unemployment quota. It measures both mjddle and short term

forthcoming e¢conomic structural problehs which arise fram
layoffs im the workforce. Those regions especially affected
by such structural problems are those with small job
markets, a 1l diversification of trades and an
unfavourable location facter.

X15 LONG - TERM UNEMRILOYMENT RATE
b .

The cxt;kt 'of unemployment is. determined above all by 2
camponent % the economic unemployment situwation and
structural unemployment. The long-term wnemployment quota
is an imndicator of the extent of structural unemployment.
It can be traced back to differences in-the quality profiles
between -~the supply and demafd of work production factors.
The risk of being unemployed for a long period of time is
even  greater for a simgle person who has few job
qualifications and whose line of business is affected by
structural change. Indicators with high values thus show

«

friction ich results fram econamic.structural changes in

the job market.

X16_NET MIGRATION OF WORKERS

For employable people, econamically secitre living such as a
quajified professional ‘position or work place, stands in the’
foreground of all considerations im choosing a place to
live. A deficiency in secure job positions, 3¢ well as a
lead to the migration®of employablé people. A high negative
balance therefore almost always explains iunsufficient
employment opportunities.

This is an indicator f insufficient employment
poss‘rbilities for young emplg¥able people. A high megative
balance means there is an inadequate and unattractive supply
of job positioms. It strongly contributes to the migration
of youmg ©people, by which the development possibilities of
the regions in question areaare‘fund:nne}ltall‘y diminished 1as

»

[
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long as it is a question of rural regions or structurally
weak regioms).

Econamic growth and econamic efficiency results from the
availability of both production factors--work and capital.
Deficient availability of both factors restricts positive
econamic development. Gross damestic product is a central”
indicator to the measurement of econamic strength and
econamic growth. It measures those from damestic economic
units bringing economic achievement in IM. Indicators with
tow-values show a limited strength in tconamic performance.

N -
Besides the revenues from incame tax, the revenues fram
industrial tax for comumnal  task  planning are also

significant. The industrial tax revenues are dependent on
the degree of industrialization and the production
structure. High industriadl tax revenues are valued

positively,a as they contribute teo the widening of the
investment scope in the yumicipality.

X26 YOUTH UNEMPLOYWENT

- :
Approximately /4 of the unemployed are young potential
employees wumder 25 years old. This is especTally a
social-political -problem. A deficiency of training and
working places and a subsequent failure to enter into
profitable living, causes high individual and social costs.
It is to be feared that the young unemployed will increase
in the caming years because the stromg age group in their
late 50’'s and early 60°s will be demanding strengthened
training and working places. The indicator makes clear the
regional extent of this problem situation. Howeéver. one
should bear in mind that the actual number of young
unemployed could essentially be higher since the indicator
considers only those which labour management report as being
unempl oyment cases.

Interregional migration of people aged 18-25 1is mainly

camprised of the so-called "education wanderers”. The
scholastic and professional development is the daminant
»
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migration motive for this group. Unsatisfactory
professional education possibilities are a decisive
causation factor for the migration in this age group. The
widespread wish for qualified scholastic and professional
education and vocational training causes many young people
to migrate out of regions with unsatisfactory educatien
possibilities. High migration losses of those in this age
group  are nggatively valued sipnce they lead Y to a
considerable decrease of human-capital in the region.

The wish for housing property is widespread. The next most
desired individual hpu§ing) wish is for one or two family
housing as it corrfespond to intellectual demands with
‘regard to larger livipg surfaces, better quality housing and
friendly 1living surroundings. The  height of these
indicators is exp{issed by the extemt ° to which the housing
wishes will be realized, or are able to be realized.

¢

Even if the owner-occupied hames represent the favourite
type of housing, it is necessary that there is at least a-
minimal supply of rental-apartments available in order to
secure a balanced supply, especially in high density areas.
Building -good-quality well-equipped apartments in low rise
buildings on favourable locations helps to ease the desire
of low wage ¢arners presently living in less expensive older
hames, to live in new apartments. The interpretation of the
indicator wvalues depends on the current apartment-market
situation. During a scarcity in housing, high values could
lead to- a relaxation of the situation im the rental
apartment sector. (In a balanced provision, a share of
approximately 12-25% is sufficient. - '

This indicator examines the movement of young grown
households with children. Fachers such as the location,

size, facilities, and price of \ @n apartment, as well as
factors such as «clean ajr, little mnoise, low prices of
building construction land and construction costs and light
traffic, play an important role in the migration decision of

these households.
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X33 NIVBER OF RESIDENTS PER.DOCIOR “

This indicator measures the primary medical care of the
population. The primary medical care is best expressed by
the function of the family doctor. The more inhabitants a
doctor has to_ care for, the less an intensive medical
treatment. is guaranteed. Indicators with high +values
therefore show an insufficient caring situation.

X34 NOMEER OF RESIDENTS PER MEDICAL SPECJALIST

Medical specialists support the degree of primary medical
care--both diagnostic and theraputic. This is therefore a
question of specialized medical care provision {(secondary
medical care). The indicator gives an’ explanation for the
car¢ situation in each area. Here, indicators with high
values show an insufficient medical care situation.
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APPENDIX_"C™

As outlined in Chapter Three, a discriminant analysis

was first performed on the data, p;'ior to the deveiormeht of
an alternative grbuping mechanism. This procedure wguld
classify each ot;servation to a group based én the
combination of group means for the predictor variables fram
each set of interrelated variables. ' Therefore, each

municipality was classified according to the average score

of the Liander that it best resembled.

.
A measure of regional concentration could be derived by

analyzing the number of correctly <classified observations

7’

over each socio-econamic indicator. ~ For example, if the

munic—ipality of Giessen was found - to best resemble the
average score for the Linder of Hessen, then it would be
considered asq a correctly rclassified case for tha;c
particular set of predictor wvariables. A greater namber of

correctly classified cases would coincide w‘ith-stronger

levels of regional conecentration.

Table G-1 exhibits the number of correctly classified

105
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cases for -each of the seven socfb-?cdnunﬁc iﬁdicatons. The
disc?hminant analysis  was first applied with prior
proportionate prébabilities of group membership. However,
this resulted in the majority of groups being classified
.
into the group resembling Bayern. Although Bayern contains
96 . of the 328 observations in the data, it was found that
there were,dispropqrtiopate numbers of ~ observationms being
classified into  this category. In  fact, all 328
observations fram the inﬁ%h Migration ' variable umré

classified into . Bayern because of the weighted

probabilities.
°

In the second proéedure, the groups were given eqﬁal
prior probabilities of group membership. This biased the
results in  the direction of the smaller Lﬁﬁder. Here, the
set of Unemployment variables were found to contain the
highest percentage (42.99), followed by the sets of qeneral

Econamic, Urban/Housing, General Migration and the Health

variables. The set of Population Structure variables and

the Youth Migration variables showed the least number of

correctly classified -cases at §.23 percent respectively.

These fiﬁdings suggested that the greatest regional

concentrations still occurred over the set of interrelated

s
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unemployment variables. Shmdlaigy,> the Youth.Migration and
Population Structure variables reflected highcr levels of

regional dispersion. &

The ideal groubs that were derived fram the

discriminant analysis were based on the original existing.
~

*,

group means for the Linder in the Federal Republic of .

Germany. The observations in each new group resembled the
existing previous Linder structure. In this way, the group

\ . . s .
memberships were biased by the existing regiomal structure.

Unless arbitrarily forced on the data, the discriminant

analysis would not necessarily. generate an output that-

consisted of the equivalent number of groupings for each
indicator. Although there were eleven groups in the
existing regiohal structure of West Gemmany, it was possible

i

to 0b§ain results that had less than eleven groups, if there
'mmre no individual observations resembling an original group
mean. This occurred in the output for the Population
Structure variables.frin this case, there were no individual
observations resaﬁbfing the original ' Lander of N&rdrhein -

Westfalen, Hessen, Rheinland . Pfalz, or Baden -

Wurttemberg'.
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Table C-2 exhibits- the f-rdtios that were derived using -

ANOVA with the output from the discriminant amalysis. The
ideal F—r;tios were found to be comsistently lower than
those' in table 4.1 for the qltern;tc grouping procedure.
However, many of the trends were still evident such as thé
unemployment variable’s higher ratio of existing to ideal
F-ratios. The Jower ideal F-ratios in table C-2 reflected
l¢ss than optimal results compared with those in table 4.2,
as higher F-ratios distinguished groups that possessed lower
internal Avariation and greater external variations between

groups.

&
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APPENDIX "C» i
&
TABLE C-1
) % OF CQORRECTLY CIASSIFIED CASES
) PRIOR EQUAL PRIOR PROPORTIONATE
SOCIO-EQONCMIC INDICATOR PROBABILITIES PROBABILITIES
POPULATION STRUCTURE INDICATOR 8.23 31.10
" GENERAL ECONOMIC INDICATOR 22.26 ) 32.01
URBAN/HOUSING INDICATOR = 20.43 - 33.84
UNEMPLOYMENT INDICATOR : 42.99 53.66
GENERAL MIGRATION INDICATOR 17.07 28.35
HEALTH INDICATOR 16.16 .35.06
YOUTH MIGRATION INDICATOR 8.23° 29.96

e
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Q & . "
TABLE C-2 APPENDIX "C™

RESULTS FROM DISCRIMINANT ANALYSIS TDEAI GROUPINGS
EXISTING REGIONAL STRUCTURE VS. IDEAL STRUCTURE (BY VARIABLE)

VARIABLE - EXISTING
- EXISTING IDEAL ~----4-- X100
F-RATIO  F-RATIO - IDEAL
> »  F-RATIO rt
e >
<y
1. POPULATION STRUCTURE INDICATOR *
X5 Dependency Ratio 6.563* 511.568* 1.28
X7 % Population 15-65 6.314* 449.081* 1.41
. k.
2. GENERAL EOONOMIC INDICATOR i
X8 Employmgnt Ratio 1.755 52.189* 3.36
X11 % Bmployed in Growth Sector 1.744 49.800% 3.50
X9 Industrial Workers 3.125% 29.753* 10.50
X20 Business Tax -Net- 2.207¢ 37.171* 5.9
X18 G.D.B. per Capita 1.573  50.146* 3.1
3. URBAN/HOUSING INDICATOR B
X30 % Housing With G.T. 2 Apts. 6.473% 92.089*% 7.03
X29 % Housing With 1-2 Apts. 6.473% " 92.089*.- 7.63
X2 Density - 8.564% 233.706* 3.66
4. INEMPLOYWENT INDICATOR . :
X26 Youth Unemployment Rate - 33.099¢ 8§2.542¢* 40.10
X14 Total Unemployment Rate ) 19.509* 51.085* 38.19
X10 Opportunity Ratio 14.715* 48.143¢ 30.87
X15 Long-term Unemployment Rate 33.837* 118.491* 28.56
5. GENERAL MIGRATION INDICATOR
X16 Net Migration-Workers- 2.540* 43.346% 5.86
X17 Net Migration- 25-30 - 2.108* 33.206% 6.35
X32 Net Migration-Families- 2.168% 55.154+ 3.93
- .
6. HEALTH INDICATOR -
X34 # Residents/Medical Specialist 3.489* 39.140* §.91
X33 # Residents/Doctor 1.7586 J125.417* 1.40
7. YOUTH MIGRATION INDICATOR’ -
%27 Net Migration- 18-25 - 1.168 168.540% 0.69
. a -
2 SIGNIFICANT ATo<= .05 DEGREES OF FREED(M = 10, 327.
- 1’ L%
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50

et e —
B U

REAL DATA(32%,20),SAVE(328)
INTEGER 1,],POS(328,2),STORE(328) ,DIM,0OPT(11},
* ABMIN(11),TPOS(328,2)
DO 50 1=1,328
READ (5,10)STORE(1),(DATA(I,J).J=1520)
FORMAT{(18,2X,F14.4,28X,F14.4, 14X/
*10X,5F14.4/38X,3F14.4/10X,2F14.4, 14X.F14.4,14X/
66X, F14.4/10X,F14.4,14%X,2F14 .4, 14X/10X 3F14.4, 28X/
*80X)
"OONTINUE ,
- DO 55 DIM=1,7 o ‘ 3
DO 60 1=1,328 ' :
POS(1,1)=STORE(1)
POS(1,2)=1 ]
POPULATION STRUCTYRE INDICATOR
IF (DIM.EQ.1) THEN -
SAVE(1')=(( (DATA(T,3)-66. 1115)72-0005)*_6865)-
* (((DATA(I,2)-51.3950)/4.5183)%.6936)
WRITE(6,15)POS(I, 1) SAVE(TI) €
ENDIF
EQONCMIC INDICATOR
IF (DIM.EQ.2) THEN
SAVE(I)=(((DATA(I,4)-485.8843)/170.5170)%.6569 )+
H(DATA(I.,Sl~180.0505)/95.7133)‘.6315)+
{((DATA(1,7)-251.4834)/135.4046)%.6372)+ -

o W

(((DATA(1,13)-295.71121/158.3661)*.5765)
WRITE(6,15)POS(I,1),SAVE(I)

ENDIF

HOUSING INDICATOR

IF (DIM.EQ.3) THEN

SAVE( I )=( ((DATA(I,1)-563.0021)/735.9389)%.5216)-
£ {((DATA(},16)-92.3852)/6.5334)%.7241)+
* (((DATA(I,17)-7.6146)/6.5333)%.7241)
WRITE(6,15)POS(1,1),SAVE(])

ENDIF

UNEMPLOYMENT INDICATOR

IF (DIM.EQ.4) THEN

SAVE(T ) =(( (DATA(1,6)-57.3426)/37.5029)*%.65311-

¢ 111

(((DATA(1,12)-19082.3943)/7428.9858)*.5698 )+



v *

* (C(DATA(T,14)-38.4211)711.5292)%:8744) -

* (U{DATA(T,8)-8.9059)1/2.8168)*.6852)-
*. (C(DATA(T,9)-8.6837)/4.5172)*.6061)
WRITE(6,15)POS(1,1),SAVE(]) ° .
ENDIF

GENERAL MIGRATION IW’IOR

IF (DIM.EQ.5) THEN

SAVE(I)=( { {DATA(],10)-.2566)/4. 7235)‘ 7799 )+
(U(DATA(T,11)-3.0170)/15.4430)1*.6885 )+

* - (C(DATA(1,18)-1.5234)/6.68211*.6000)

WRITE(6,151POS(1,1),SAVE(])

ENDIF

HEALTH INDICATOR

IF (DIM.EQ.6) THEN

SAVE(I)=({(DATA(I,19)- 1183.7449)/371. 9313)*.4981)+

* (({DATA(I, 20)-1655. 1755)/1563 §920)%.5986)

WRITE(6,15)POS(1,1 ,SAVE(T)

ENDIF %

 YOUTH MIGRATION INDICATOR .

IF (DIM.EQ.7) THEN
SAVE(1)=({ (DATA(1,151+6.0292)/25.3857)%.5879)
WRITE(6,15)POSUI,1),SAVE(I) (
ENDIF : )

60  COONTINUE

15 FORVAT(112 ,F10.4)

. CALL SORT( SAVE,POS) ,
. CALL IDEAL(SAVE,OPT ABMIN) ,
WRITE(6,20) (OPT(J) J=1,11)

20 FORVAT(111S) '

DO 21 I=1,328 .
TPOS(1,1)=POS(1,1) -
TPOS(1.2)=POS(I .2) :

21 OONTINUE

CALL PRINT(POS,SAVE,DATA ,OPT,DIM)
WRITE(6,20 ) (ABMIN(J ), J=1,11)
CALL PRINT(TPOS, SAVE, DGTTA ,ABMIN,DIM)

55 QONTINUE |

% ¥ W 0w

END

L
[V
H-

- SUBROUTINE SORT(SAVE,POS) o 1
REAL TEMP,SAVE(328) - :
INTEGER K,KK{L,I.L.POS(328,2),T(2)

112
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100

"110

oHoR oo

POS(KK,2)=T(2)

© POS(2,1)=T(1)

DO 100 L=1,164 - f
LL=165-L y
CALL HEAPIFY(LL,328,SAVE, P()S)

. OONTINUE

DO 110 K=1,327

-KK=329-K

TEVMP=SAVE(1)

T(1)=POS(1,1}

T(2)=POS(1,2)
SAVE(1)=SAVE(KK)
POS(1,1)=POS(KK, 1) -
POS(1, 2JMPOS(KK, 2)
SAVE(KKYETEMP

POS(KK, 1)=T(1)

CALL HEAPIFY(1,KK-1;SAVE, POS)
CONTINUE'

* TEMP=SAVE( 1)

T(1)=POS(1,1) ~
T(2)=P0OS(1,2)
SAVE(1)=SAVE(2)
POS(1,1)=POS(2,1)
POS(1,2)=P0OS(2,2)
SAVE(2)=TEMP ,

POS(2,2)=T(2)

BND

SUBROUTINE HEAPIFY(A,B,SAVE']

. REAL TEMP, SAVE(328) i
INTEGER A,B »V.M,C, POS(328 21, T(2)

C=INT(B/2)
DO 200 V=A,C
M=2*V

IF (M.LT.B) THEN
IF (SAVE(M).GT.SAVE(M:+1)) THEN
MM+ 1 4 ‘
ENDIF
ENDIF -
IF (SAVE(V).GT.SAVE(M)) THEN
TEMP/SAVE(V) -

2

¢
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200
300

"o W

850

305

900

910

T(1)=POS(V,1)
T(2)=POS(V,2)
SAVE(V)=SAVE(M)
POS(V,1)=POSM, 1)
POS(V, r2)-POS(M 2) -

SAVE (M) =TEMP . .

POS(M, 1)=T(1) o :

POS(M,2)=T(2) ) .
V=M- 1 t -

ELSE - : ~

- V=C

ENDIF
IF (V.GE.C) G()JTO 300

" OONTINUE

N

r

SUBROUTINE TDEAL( SAWELOPT AMN)

INTBGER FLAG, NlM(ll’) RANGE( 11,2),1,0PT(11) MAJ,]J AHVIIN(II)
REAIL SAVE(328) S[M(l} 2) SSD SD(il) TV I_AST,M[N __— ,

FLAG=0

- LAST=999999 .99 V-

MIN=LAST, )
CALL INIT(SUM,NWM, RAN}E OPT SD AMN)
MAJ=0 -~ .
CALL STAT(SAVE SLM RANGE, NUVI SSD NhJ SD, VI

- WRITE(6,805)LAST, TV

FORVAWTF( 2F10.3)
IF (MAJ.GE.5.OR.LAST.GE.TV) mEN

CALL SAVER(RANGE TV,MIN ABMIN) -
DO ‘900 I=1,11 : ‘ :
OPT( I )=RANGEI( 1 ,2)

CONTINUE

CALL PARTITION(SUM, RANGE ; SAVE,NUM)

DO 910 J=1.11 t J
SUM(J,1)=0.0 R N
SUM(J,2)=0.0 :
QNTINUE v
LAST=TV -
ELSE . -
FLAG=1 - . :
ENDIF | °

114 .

-

IS

b

Pk



K

- (:3\,

AN

- . 1F (FLAG.EQ.0) GO O 850

# n # *®

SUBROUTINE PARTITION( SUM, RANGE, SAVE . NUM)
INTEGER TEMP MID, [ ,RANGE( 11,21, NIM(11)
REAL SUM(11,2) MEAN, SAVE( 328) &
TEMP=1
MID==0
DO 800 1=1,10
MEAN={ STM(I,1)+SUMI1+1,1 1)/ (NUM( E1+NUM(1+1 1))
LALL SEARCH(RANGE([,1),RANGE(1+1,24 MID ,MEAN, SAVE !
RANGE!( I, 1)=TEMP : ’
RANGE( 1,2 )-MID 4
NUM( T 1 =RANGE( [ , 2 )-RANGE( 1,1 )+1
TEMP=-MID-+ 1 ‘
800 CONTINUE ‘
RANGE(11,1)=TEMP : , '
RANGE(11,21=328
NUM(11)=RANGE( 11,2)-RANGE(11,1}+1
RETURN . =
END £~

L IR

L]

SUBROUTINE SEARCH(HIGH . LOW.MID,MEAN, SAVE |
INTEGER FOUND, TEMP1, TEMP2 ,HIGH , LOW MID-
REAL SAVE(328) MEAN
FOUND=0
+ TEMP1-HIGH 3
TEMP2=LOW
750 MID=INT!{ (HIGH+LOW)/2) 1
IF ( SAVE(HIGH - EQ.MEAN) THEN
MID=HIGH :
[FOUND=1 ’ o
ELSE _ ‘ ) ‘
‘IF { SAVE(LOW) .EQ.MEAN) THEN ' P g
MID=LOW - ,
FOUND-=1
ELSE
IF ( SAVE(MID) .EQ.MEAN) THEN

v 115
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FOUND-=1
ELSE

IF (SAVE(MID).GT .MEAN) THEN
HIGH-MID+ 1

LOW=LOW- 1

ELSE

HIGH=HIGH+ 1

LOW=MID- 1 ™

ENDIF \
ENDIF

ENDIF )

BDIF |

IF (HIGH.GT.LOW) THEN

FOND-=-1

" ENDIF

IF (FOUND.NE.1) GO TO 750
HIGH-TRP™ _
LOM=TEMP2

- RETURN

END

SUBROUTINE INIT! SUM,NUM, RANGE ,OPT, SD, ABMIN )
REAL SUM( 11,2),SD(11!

 INTEGER NUM(11) ,RANGE(11,2),L,U,Y,OPT(11) ABMIN( 11}

U=1

L=0

DO 500 Y=1.9 *

L=L+30

NM(Y =30

SDIY1=99999 .99

SM(Y,1)=0.0

SIMY,24=0.0

RANGE(Y, 1 1=U

RANGE(Y, 2 )=L

OPT(Y ) =L

ABMIN(Y ) =L

U=U+30

CONTINUE

DO 510 Y=10,11

L=1#+29 i "
Y)=29 -

SD(Y)=99999.99

R
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510

. TR W

600

610

620

630.

640

650

660

SIMIY ¥ )=0.0

SUM(Y,2)=0.0

RANGE(Y,11=U

RANGE(Y,2)=L

OPT(Y)=L

ABVINCY ) =L

U=U+29

OONT INUE

RETURN

END e

SUBROUTINE STAT SAVE ,SUM. RANGE .NUM, SSD,MAJ , SD, TV)
REAL SAVE(328),SUM(11,2),SSD,SD(11),A,B,C.D.TV
INTEGER I,RANGE(11,2),Y NIM(11) MAJ .
DO 600 I=RANGE(1,1),RANGE(1,2)
SIM(1,1)=5UM(1.1)+SAVE(T)
SUMI1,2)=SUMI1,2)1+(SAVE(]1)**2]>

QONTINUE

DO 610 I=RANGE(2,1),RANGE(2,2)
SIM(2,1)=SUM(2,11+SAVE(T) .
SUM(2,2)=SUMI2,2)+(SAVE(1 1 ¥*2)

CONTINUE

DO 620 I=RANGE(3,1),RANGE(3,2)

SUMIC3,1)=SUM( 3,1 +SAVE(])
SUM(3,2)=StM(3,2)+(SAVE( ] }**2)

CQONTINUE -

DO 630 I=RANGE(4.1),RANGE(4,2)
SUM(4,10=5UM( 4,1 )+SAVEL )

SIME 4,2 )=SUMI 4,21+ (SAVE( T 1¥%2)

CONTINUE .

DO 640 I=RANGE(S,1),RANGE(S 21

SUM(S, 1 =SUM(5,1)+SAVE(] ]
SlM(S,Z):SIM(5,2)+(SAVElI)**21

OONTINUE ’

DO 650 1=RANGE(6,1) ,RANGE(6.2)
SUM(6,11=SUML6,1 ) +SAVE(])
SUIMI6,2)=SUMI 6,2 )+ (SAVE( 1 1 ¥*2)

CONTINUE - 4
DO 660 I=RANGE(7.1).RANGE(7,2)

SUMI7:11=SUM( 7,1 1+SAVELT)
SIMIT.2)=SUMI 7,2 1 +(SAVEI T 1%*2

CQONTINUE

117



670

680

690

700

710

720

# oM W W

DO 670 1=RANGE(§,1),RANGE(§,2)
SIM(8,1)=SUM(8,1}+SAVE(1)
SIM(8,2)=SUM(8,2)+(SAVE(]]**2)
QINTINUE

DO 680 I=RANGE(9,1),RANGE(9,2)
SIM(9,1)=SUM(9,1)+SAVE(1}
SIM(9,2)=SUM(9,2)+( SAVEL])**2)
COONTINUE -

DO 690 I=RANGE(10,1),RANGE(10,2)
SIM(10,1)=SUM( 10,1)+SAVE(])
SIM(10,21=SUMI( 10,2 )+ ( SAVE{[)**2)
QONTINUE

DO 700 I=RANGE(11,1),RANGE(11,2)
SUM(11,1)=STM(11,1)+SAVE(])
SIM(11,21=SUM(¥&1,2)+(SAVE(T)**2)
OONTINUE :

S$5D=0.0

TV=0.0

DO 710 Y=1,11
A=(SUM(Y,1)**2 )/ (FLOAT(NIM(Y) ))
B=SUMKY,2)-A

C=B/ ( FLOAT({NUM(Y)-1))

D=SQRT(C) )

IF (D.LE.SD(Y)*0.9375) THEN

© MAJ=VAT +1

ENDIF

1F (D.GE.SDI(Y)}*1.0625) THEN
MJ=MAT +1

ENDIF

SD(Y)=D

S$SD=SSD+SD(Y) )

TV=TV+{ (SDIY)**2 ¥ (NIM(Y !1-1))
QONTINUE
WRITE{(6,720)({SD({Y) , Y=1,11),TV
FORMAT(11F6.3,2X,¥9.2)
RETURN ’

END

[

SUBROUTINE PRINTI(POS, SAVE,DATA.OPT.DIM)
INTEGER POS(328,2),1.J,.K,DIM,OPT¢11)
REAL DATA(328.20),SAVE(328)

J=1
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950 .

970
971
972
973
974

# oy
ﬁ,yﬁ"a-%%i N

(“‘

DO 950 I=1,328
POS(1,1)=POS(1,1)*100
IF (1.GT.OPT(])) THEN
J=J+1

ENDIF ~
POS( I)l )::H)S(I,l)+,] ’ ’ 4
K=POS(1,2) . v
IF (DIM.EQ.1) THEN ‘
WRITE(6,970)POS(1,1),DATA(K, 2) ,DATA(K,3), SAVE(T )

T~

ELSE ' .

IF (DIM.EQ.2) THEN ? .
WRITE(6,971)POS(I,1) ,DATA(K,At\) ,DATA(K,S) ,DATA(K,7) .DATA(K, 12)
* LDATA(K,13), SAVE(1)

ELSE s

IF (DIM.EQ.3}) THEN

- WRITE(6,972)POS(1,1) ,DATA(K, 1) ,DATA(K, 16 ) ,DATA(K,17) ,SAVE(T)

ELSE
IF (DIM.EQ.4) THEN
WRITE(6,973)POS(1,1),DATA(K, 6) DATA(K 8) ,DATA(K, 9) J,DATA(K, 14)
* SAVE(I)
ELSE ) .
IF (DIM.EQ.5) THEN
WRITE(6, 972)POS(I 1),0ATA(K, 10) ,DATA(K,11) ,DATA(K, 18),SAVE( )
ELSE
IF (DIM.EQ.6) THEN
WRITE(6,970)POS(1,1) ,DATA(K, 19) ,DATA(K, 201, SAVE(I)
ELSE ,
IF (DIM.EQ.7) ‘IHEN '
WRITE(6,974)P0OS(1,1) ,DATAIK,15),SAVE(])
ENDIF
ENDIF.
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF. o
COONTINUE ) . -
FORVAT([12,3X,2F12.4 ,F10.4) -
FORMAT(112,3X,5F11.4,F10.4)
FORVAT(112,3X,3F12.4,F10.4) |
FORMAT(112,3X,4F12.4,F10.4)

FORVAT(112 ,3X,F12.4,F10.4) .
RETURN
END

-,
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SUBROUTINE SAVER( RANGE, TV ,MIN,ABMIN) .
REAL MIN, TV’
INTEGER I ,ABMIN(11),RANGE(11,2)
IF (TV.LE.MIN) THEN
DO 920 I=1,11
ABMIN( I )=RANGE(1,2)
920 OONTINUE

MIN=TV
ENDIF
RETURN *
END V PL \
SOURCE : .
J'l. Aho, V. and Hoperoft, J. and Ullman, J;:
i
: Addison &
Wesley; Don Mills, Ontario; 1983. .
pp. 273-274.
2. Dytk, V. and Lawson, J. and Sfith, J.;
-S; Reston N
Publishing (Premtice Halll}; Virginia; . k-
1979. pp. 239. . 9
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APPENDIX "E”
.

' £

Wﬂ%_m (BY MINICIPALITY)

NOTE : - Population Structure Indicator
- General Econanic Indicator

- Urban/Housing Indicator
Unemployment Indicator

- General Migration Indicator

- Health Indicator

- Youth Migration Indicator

QEHEgaE >

The results for-each muilicipa]ity are displayed
according .to the group that they were classified
in by each set of socio-econamic variables. - They
are nunbered fram 1 to 11, where Group 1 .represents
the best conditions for the wvariables through to
Group 11 representing the worst conditions.

LIST OF MUNICIPALITIES ~  SOCJO-BOONCMIC INDICATORS

CENSUS MINICIPALITY A B € D E E &G

SCHLESWIG - HOLSTEIN
1 FLENSBURG ) 7 3 4 11 10 2 ‘2
2 KIEL' (%) 5 3 3 8§ 11 2 1
3 LUBECK (%) 9 4 4 8 9 2 4
4 NEXMUNSTER (*) 10 4 4 1p 9 3 &
5 DI'THMARSCHEN ‘ 11 7 8 10 2 5 8
6 HERZOGTUWM LAUENBURG -8 10 8 3 2 1 °s
7 NORDFRIESLAND : 6 9 6 10 3 S 5
8 OSTHOLSTEIN 7 10 6 8 1 5 1
9 PINNEBERG (*) 3 7 8 6 3 6 4
io PLON ‘ ®7 11 9 9 3 7 3
11 RENDSBURG - ECKERNFORDE 7 10 9 9 3 6 5
12  SCHLESWIG-FLENSBURG 9 10 8 11 4 8§ 1
13 SBGEBERG 4 8 9 9 1 8 4
14 STEINBURG 10 7 9 6 4 8 6
15 STORVIARN 47 8 4 1t 1 3
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CENSUS

HAVEBURG

16 HAMBURG (*) 5 3
- AN

NiEDERSACHSEN

17 BRAUNSQREIG (*) )
18 SALZGITTER (*)

19 WOLFSBURG ( *)

20 GIFHORN

21 GOTTINGEN

22 GOSLAR

33 HEIMSTEDT

24 NORTHEIM

25 OSTERODE am HARZ

26 PEINE.

27 WOLFENBUTTEL

28 HANNDVER (City) (*)

29 DIEPHDLZ, 4

30 HAMELN- PYRVONT

31 HANNOVER

32 HILDESHEM

33 HOLZMINDEN

34 NIENBURG (Weser)

35 SCHAUMBURG

36 CELLE .

37 CUXHAVEN

38 HARBURG

39 LUCHOW-DANNENBERG 1
40 LUNEBURG

41 OSTERHDLZ

42 ROTENBURG (Wumme)
43 SOLTAU-FALLINGBOSTEL
44 STADE

45 UELZEN , 1
46 VERDEN

47 DEIMENHORST (*) |
48 BVDEN

49 OLDENBURG (Obg) (City) (*)
50 OSNABRUCK (%)

51 WILHEIMSHAVEN ()
52 AMMERLAND :
53 AURICH
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S

¥

CENSUS MINICIPALITY A B
54 CLOPPENBURG 11 8
55 EMSLAND 11 6
56 FRIESLAND 7 1
'S7 GRAFSCHAFT BENTHEIM 16 7
58 LEER 10 10
59 OLDENBURG (Oldenburg) 10
60 OSNABRUCK T 1 8
61 VECHTA ' 10 6
62 WESERVARSCH 7 4

’ 63 WITIMND . 8 10

BREMEN
64 BREMEN(*) 5 2
65 BREMERHAVEN (*) 5 5

NORDRHEIN - WESTFALEN

66 DUSSELDORF (*)
67 DUISBURG. ( *)
68 ESSEN (%)
69 KREFELD (*)
70 MONCHENGLADBACH (*) |
71 MULHEIM a.d. RUHR (*)
72 OBERHAUSEN (*)
73 REMSCHEID (*)
74 SOLINGEN (*)
75 WUPPERTAL (*)
76 KLEVE
77 METIMANN ( *)
78 NEUSS (*)
79 VIERSEN (*) .
30 WESEL (%)
81 AACHEN (City) (%)
$2 BONN (%)
83 KOLN (*)
84 LEVERKUSEN (%)
85 AACHEN (*)
© 86 DUREN
87 ERFTKREIS (*)
88 FUSKIRCHEN
89 HEINSBERG
90 OBERBERGISCHER KREIS
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91 RHEIN.-BERG. KREIS (*)
92 RHEIN-SIEG-KREIS (%)
93 BOTTROP (*)

94 GELSENKIRCHEN (*)

95 MINSTER (Westf.) (%)
96 BORKEN

97 COESFELD

98 RECKLINGHAUSEN (*)

99 STEINFURT

100 WARENDORF

101 BIELEFEID (%) .
102 GUTERSLCH

103 HERFORD (%)

104 HOXTER

105 LIPPE (*)

106 MINDEN- LUBBECKE
107 PADERBORN

108 BOCHUM (*)

109 DORTMIIND (*)
110 HAGEN (*)

111 HAWM (*)

112 HERNE (%)

113 FNNEPE-RUHR-KREIS (%)
114 HOCHSAUERLANCKREIS
115 MARKISCHER KREIS (%)
116 OLPE

117 SIBGEN

118 SOEST ’

119 NA (%)

A

HESSEN

120 DARMSTADT (*)
121 FRANKFURT am MAIN |

=,

122 OFFENBACH am MAIN (%)

123 WIESBADEN (*)

124 BERGSTRASSE (*)

125 DARMSTADT-DIEBURG (*)
126 GROSS-GERAU (*)

. 127 HOCHTAUNUSKREIS (*)

128 LIMBURG-WEILBURG
129 MAIN-KINZIG-KREIS (%)
130 MAIN-TAUNUS-KRELS (*)
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132

133
134

ODENWALDKREI S
OFFENBRACH (*) ]
RHE INGAU - TAUNUS -KREI $
VOGELSBERGKREI S

135 WETTERAUKREIS

136
137
138
139
- 140
141

-l

GIESSEN
LAHAN-DILL-KREIS
KASSEL (City) (*)
FULDA
HERSFELD-ROTENBURG
KASSEL

142 MARBURG - B1EDENKOPF

143
144

SCIMAIM-EDER-KREI S
WALDECK - FRANKENBERG

145 WERRA-MEISSNER-KREIS

165.

166
167
168
169
170

KOBLENZ (*)
AHRWEILER
ALTENKIRCHEN (Westerwald)

RHE IN-HUNSRUCK -KREI S
RHEIN-LAHN-KREI S
WESTERWALTKRET S

TRIER

BERNKASTEL -WITTLICH
BITBURG- PRUM

DAUN

TR1ER- SAARBURG
FRANKENTHAL (Pfalz) (%)
KAISERSLAUTERN (City) (*)
LANDAU i.d. PFALZ
LUDNIGSHAFEN a. Rh. (%)
MAINZ (%)

NEUSTADT /WEINSTRASSE (*)
PIRVASENS (Town)

SPEYER (*)

WORMS
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% CENSUS  MUNICIPALITY

171 2ZWEIBRUCKEN
~ 172 ALZEY-WORMS
" 173 BAD DURKHEIM (*)

174 DONNERSBERGKREIS °
175 GERVERSHEIM
176 KAISERSLAUTERN

- 177 KUSEL .
178 SUDLICHE WEINSTRASS
179 LUDWIGSHAFEN (+)
180 MAINZ- B¥KGEN
181 PIRVASENS,

182 STUTTGART (*)
183 BOBLINGEN (*)
184 ESSLINGEN (*) .
185 GOPPINGEN (*)
186 LUDWIGSBURG (*)
187 REMS-MURR-KREIS (*)
188 HEILBRONN (City) ()~
189 HEILBROMNN
e 190 HOHENLOHEKREI S
_ - 191 SQMABISCH HATL
192 MAIN-TAUBER-KREIS -
193 HEIDENHEIM
o ) ‘194 OSTALBKREIS
195 BADEN-BADEN (*) 1
196 KARLSRUHE (City) (*)
197 KARUSRUHE (%)
198’ RASTATT (*)
199 HEIDELBERG (*)
1200 MANNHEIM (%)
‘ 201 NECKAR -ODENWALD-KREIS
. 202 -RHEIN-NECKAR-KREIS (%)
203 PFORZHEIM (%)
204 CAIW
205 ENZKREIS
206 FREUDENSTADT
207 FREIBURG im BREISGAU (*)
208 BREISGAU HOCHSCHWARZWALD
209 EVWENDINGEN
210 ORTENAUKREIS
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CENSUS Mmmmunx
211 ROTTWEIL

212 SOMARZWALIT -KREIS

213 TUTTLINGEN "
214 KONSTANZ

215 LORRACH

216 WALDSHUT

217 REUTLINGEN

218 TUBINGEN

219 ZOLLERNALHKREIS
220 UIM (*)

221 ALB-DONAU-KREIS
222 BIBERACH

223 BODENSEEKREIS
224 RAVENSBURG -
225 SIGVMARINGEN

BAYERN

226 INGOLSTADT

227 MUNCHEN (City) (*)
228 ROSENHEIM -
229 ALTOTTING

230 BERCHTESGADENER LAND
231 BAD TOLZ-WOLFRATSHAUSEN

- 232 DACHAU

233 EBERSBERG (*)
234 EICHSTATT
235 ERDING

236 FREISING (*)

237 FURSTENFELDBRUCK; ( *)-
238 GARMI SCH- PARTENKIRCHEN

239 LANDSBERG a. LECH
240 MIESBACH

241 MUHLDORF a. INN
242 MUNCHEN (*) . .

243 NEUBURG- SCHROBENHAUSEN
IIM

_ 244 PFAFFENHDOFEN a.d.
" 245 ROSENHEIM

246 STARNBERG (*)

247 TRAUNSTEIN

248 WEILHE M- SCHONGAU
249 LANDSHUT (Town)
250 PASSAU (Town)
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sz -
f
{ [
) # . .
CENSUS MINICIPALITY - A B € D E E ¢ -
. @
. 251 STRAUBING . 5 3 5 10 71 2 8
252 DEGGENDORF -7 7 10 10 4 .7 8
253 FREYUNG-GRABRENAU .8 9 10 10 8 9 10 .
254 KELHEM o t 6 11 7 8 .71 9 : g
255 LANDSHUT | § 10 11 3 3 11 5 &
256 PASSAU . 10 8 10 10 4. 8 - 8
257 RBEGEN . 8 7 9 10 6 9 1
258 ROTTAL-INN 11 -9 16 5.5 9 9 i
. 259 STRAUBING-BOGEN 9 11 11 10 6 10 8
260 DINGOLFING-LANDAU 8 2 11 3 S5 9 1
261 AMBERG (Town) "5 3 "4 11 71, 2 10-
262 REGENSBURG (City) (*) T 2.3 7 11, 2 .1
263 WEIDEN i.d. OPf. 10 3 6 9 7 _1 11
264 AVBERG-SULZBACH 6 10 10 11 6 10 10° ! {’
265 CHAM = 10 9 10 10 8§ 9 9. ‘
266 NEUMARKT i.d. OPf.- 8.9 11 7 3 10 .8
267 NEUSTADT a.d. WALINAAB 9«9 11 9 8§ 11 1t ,
268 REGENSBURG 3 11 11 7 2 11 2
269 SCHWANDORF . 6 6 11 10 8 10 10
270 TIRSCHENREUTH 9 6 11 8 38 10 11
271 BAMBERG (Town) 7 2 4 8 10 1 4
272 BAYREUTH (Town) 7 2 S5 8 6 3 3
273 COBURG (Town.) 7 2 6 .6 8 3 4
274 HOF (Town) 9 3 4 7 8 4 8
275 BAMBERG 6 11 11 -8 3 11 5
276 BAYREUTH 9 9 10 9 S5 .11 7
277 COBURG 6 4 9 7 7 11 8
278 FORCHHEIM. 7 10 11 & 3 8 6
. 279 HOF - 10 5§ 8 7 7 10 9
<280 KRONACH . “ 7 5 9 7 9 9 10
281 KULMBACH - 8 5 -7 9 1 71 10
282 LICHTENFELS 7 4 10 71 1T 9 1T
283 WUNSIEDEL i. FICHTELG. 8§ 4 7.7 8 8 10
284 ANSBACH (Town) 9¢ 3 '3 4 8 2 7
© 285 ERLANGEN (%) i1 5 4 10 2 1
286 FURTH (City) (%) 4 3 5 -5 1 3 3
287 NURNBERG (%) 3.1 2 5 11 3.3
288 SQHWABACH (*) 3 5 7 5 5 4 1
289 ANSBACH ' 10 8 11 4 7 10 10 '
290 ERLANGEN-HOCHSTADT (*} 3 9 11 5 1 11 "3
291 FURTH (%) 1 1t 9 S5 6 11 7
292 NURNBERGER LAND (*F 4 1 9 S5 2 9 B -
9 & 10 4 6 9 10 )

293 NEUSTADT/BAD WINDSH.

- ’ a




' d

cEnsus | MINICIPALITYF ™ §

294 ROTH
295 WEISSENBURG-GUNZENHAUSEN
296 ASCHAFFENBURG (Town )
297 SCHWEINFURT (Town)
298 WURZBURG (City) (%)
299 ASCHAFFENBURG ’
300 BAD KI1SSENGEN

301 RHON-GRABFELD

302 HASSBERGE

303 KITZINGEN

304 MILTENBERG

305 MAIN-SBESSART

306 SCIMEINFURT

307 WURZBURG

308 AUBSBURG (City) (#)
309 KAUFBEUREN —
310 KEMPTON (Allgau)

311 MEWINGEN :

312 AICHACH-FRIEDBERG
313 AUGSBURG

314 DILLINGEN a.d. DONAU
315 GUNZBURG

316 NEU-UIM

317 LINDAU (Bodensee)

318 OSTALHGAU

319 UNTERALLGAU

320 DONAU-RIES

321 OBERALLGAU

SAARLAND

322 SAARBRUCKEN (*)

323 MERZIG-WADERN

324 NEUNKIRCHEN (%)

325 SAARLOUIS (*) \
326 SAAR-PFALZ-KREIS 1%)
327 SANKT-WENDEL
WEST BERLIN /
328. BERLIN (Wc;t) (%)
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GRQUPING EXAMPLE USING COMPUTER PROGRAM

\//' ] A | B . . C

Swmmation of
{ Original Data "Z-scores” Weighted
"Z-Scores”

Area # v.1 v2 v3 vl v2 v3
A . 1.1- 79.5 19 -.21 1.56 -.38 -1.26
B 2.4 16.3 28 . 1.38 -1.01 1.08 2.08
C 0.3 38.6 14 -1.18 -.10 -1.19 ¢ -1.37
# D 0.7 42.1 27 -.70 .04 .92 .05
E 1.0 55.5 15 -.33 .59 -1.03 -1.12
F 2.1

14.4 25 1.01 -1.09 .60 1.63

A. Objective is to partition data into three groups such that
total variation is minimized. This examplc uses a group of
‘health-related variables.

Factor Score

vl: # of hospitals/10,000 population .800 (wl)
vl: # of people/doctor -.765 tw2)
v3: = of medical specialists/1,000 people 750 (w3)

B. Each observatiom from the original data is standardized
using the following formula:

* } sd.
"I"th Z-score :
"I”th observatio }

Mean of the Variable A V
s= Standard deviation of the variab
C. Sumation of weighted Z-scores are calculated for each
census area as follows: ,

i ll ll

 Zi
Xi

X
sd

2 : 2 2
ZZw(Al =-z1 (wll + z2 tw2) + z3 (w3!
- ZIA) = -.210.64) +  1.560(-.5835) + (-.3811.563)
ZIA) = -1.26 .
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Grouping algorithm them sorts the weighted z- scores\fran
highest to lowest, and arbitrarily makes initial groups

of equal size: L
2.08 1.63 05 -1.12 | -1.26  -1.37

sd=.33 sd=.82 sd=.10

var.=.11" . ‘var.=.68 var.=.01

Total Variation = .80

Each group’s variation and standard-deviation is calculated.
The total variatiom is calculated and stored.

New éroup divisions are set using the mean of Group I and
Group I1 (0.66), and the mean of Group II and Group III (-.92)

2.08 1:33 .08 |-1.12 -1.26 -1.37
sd.=.33  sd.=0 sd.=.17
var.=. 11’ var.=0 var.:.(l,’%
Total Variation = .14

Standard deviations are campared with those of the last.
iteration to see how many have changed sjignificantly.
Total variation is calculated. and these groupings are
stored if the value is less than the previous minimm
total variation. New group divisions are again calculated
using the mean of Group I and Group Il (1.25), and the

mean of Group 11 and Grouwp IIT (-1.25) Z
2.08" 1.63 .05 -1.12 l-1.26 -143
« )
sd.=.33 sd.=.82 sd.= -
var.=.11 var.=.68 var.=.01
Total Variation = .80
%

When the predetermined number of group standard deviatioas
do not change significantly (+/- 1/16), the program stops.
At this point, the program accepts the iteratiom that has
possessed the lowest total variation. Therefort:, the
groupings fram the second iteration are prlnted such -that
Group I consists of observations A, C, and E: Group 11 of
observation D, and Group II1 has observations B and F.
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APPENDIX "F”
]
TABLE__F_-_Z .
GROUPING EXAMPLE OF THE URBAN/HOUSING II*DICA'Ibll_

The following example uses the set of Urban/Housing variables. The
selected wariables fram this socio-economic indicator included x2
"Density”, x29 ™b Housing With I and 2 Apartménts” and x30 "% Housing '
With Greater Than 2 Apartments”. The following matrix- représents the

summation of weighted z-scores for the 328 areas of the Federal Republic
"~ of Germany. (For explanation of area numbers, see Appendix "A")

-SIMATION OF
- _AREA WEIGHTED Z- SCORES )
1001 1.76 i f
1002 - 2.73 &
1003 1.41 ‘
1004 , 1.56 .
1005 ©-1.14
x E 4
E 3 *
E . ‘t
6111 . .90
6112 51/ .49
} 6115 2.08
6116 2.72
T %
* ) *
* *
10044 -1.16
10045 - -.83
10046 -1.46
11000 4.90

After sorting the summation of weighted z-seores fram highest to
lowest, the program makes 11 groups of equal size (9 groups of 30, 2
groups of 29). These groups are then partitioned using the
"mean-weighted bi-section” approach outlimWXyk Chapter Three and the
previous example. The following matrix shows thi@gleven group standard
deviations, as’well as the total variation MMpociated with each
itération. “:32 program will continue re-partitioning the data until the
specified n er of group standard deviations no longer change.
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GROUP STANDARD DEVIATIONS

Total

* Run 1 2 3 4 5 6 7 § 9 10 11 Variation

1 1.48 .38 .27 (357<>.16 .09 .04 .05 .04 .05 .11 73.42
2 1.37. .43 .32 .20 .17 .09 *.06 .04 .04 .07 .11 55.36
3 1.37 .40 .28 .26 .15 .10 .05 .04 .04 .07 .11 53.88

% * -

ti t

s *

19 1.21 .50 .39 .24 .19 .13 .06 .07 .03 .08 .11 35.55

.20 1.13 .57 .30 -.28+ .19 .11 .10 .05 .07 .05 .11 31.81

21 1.18 .83 .37 .25 .19 .14 .08 .09 .03 .07 .11 33.35
E 3

*

4 = ’ t

* T
40 0.94- .58 .29 .29 .22 .16 .12 .08 .06 .06 .11 19.35
41 0.94 .55 .31 .28 .23 .16 .12 .08~ .06 .07 .11 19.15
‘42 0.94 .55 .30 :30 .23 .16 .12 .06 .08 .06 .11 19.23

After <delecting the jteratiom with the least amount of total

varjation, the program prints the groups. Colum one shows the "new”

oup number for each area that is designated in columm two. The third,

ourth and fifth columms present the original observations for the

selected variables. The final colwm prints the weighted z-score

associated with each area. Analysis of variance was performed using the
following data-matrix.

A

Sunmation
of Weighted
Group Area "x2” "x29” 530" Z-Score
i

5111 2712.52 64.00 ,36.00 7.81
1 5113 3061.45 66.26 ,°33.13 7.56
1 ,5916 .= 3525.61 70.58 ~  29.41 6.93

1 8111 2814.39 68.60 31.39 6.86

* * * % *

* * * * | *

6 7317 791.38 92.30 7.69 .17
——t 6176 428.30 91.54 8.45 - .09
6 8337 127.59  90.66 9.33 .07

6 5166 465.04 91.78 . 8.21 .06

* * % * f 4

- 3 % * * *
11 9376 88.42 99.54 .45 -1.92
11 9176 78.35 99.56 .43 -1.93
11 9673 76 .47 99.66 .33 -1.95
11 9278 65.24 99.79 .20 -1.99
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