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A challenge in the 70t

,,Club of Rome (1972)“

E STASA
Steinbeis Angewandte
Systemanalyse GmbH

MIT System Dynamics ==ssp Dynamics of Growth in a Finite World (Meadows et. al)

(Jay Forrester)

MIT Boston (1990)
World model (about 160.000 equations,
95% of the world economy)

l

IAB-Inforge (2000) (Meyer, Osnabriick)
Modul of the German economy (MITI (Japan)),
about 30.000 equations. Development of the German

economy (NUTS 1, NUTS2)

We need a spatially disaggregated
model (Koller, IAB)

IAB-STASA (2002) (Stuttgart, Niirnberg)
Evolutionary model of German economy (NUTS 3),
districts (about 1.600 equations)
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Uncertainties
uncertainties and outliners in the data
uncertainties in the initial conditions tx) butterfly
uncertainties in the parameter estimation bifurcation | STeCt

Complexity
non linearities in the system may create phase transitions ::.‘.::;
new up to now unknown variables may appear (P. Allen) —
social systems are capable of learning e

unexpected events (Ukraine war) transiton ———»
time t

What can we do? Var. (t)
scenarios technology - simulation of different possible events
(best, expected, worst)
simulation of uncertenties (Monte Carlo procedure)

Conclusion
not only one trajectory but a bundle of trajectories

length of forecasting periode is limited forecasting
interval

4

time t
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Appropriate Modelling: Looking for Structural Similarities

generalized description of interacti
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brand / label
How to be seen in the
overcrowded scientific system?

urban devM sociou

e universality (mathematics of stochastic processes)

* many subsystems

e interactions different on the micro-level beside structural similarities
* non-linearity (self-organisation)

e fluctuations

® space-time features

® open or closed systems
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How to model social systems

Synergetics/Sociodynamics — The framework

mam
4
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n, (t) n,(t) n,(t) \\ n,(t) __ agents

Fij(t) ——— decision flows
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Spatial preferences (total population): districts (401)

= mobility index
0.0008 -
[s]
0.0005
0.0004
0.0003 trainee,
students middle age
ﬁ_ﬂ‘l ) ‘ 0.0002 people
~ Bremen

AP
e ‘w”‘ CJ iy L families e /
{“‘k@“”.‘iﬁ e ] ( Heilbronn Zmplgyees old(fer onal
E%.%"(}: neg’é%“ resden il B
e de .
) S 0] -

unter 18 18-25

\

attractiveness
for young people
below average

STASA GmbH | www.stasa.de

0.0001
L SR ’ y 9
}““ ‘ > : g 9 o4 _r\- ‘ — =
t "y ol Insgesamt /unter 18 18-25 25-30 20-50 50-85 Uber 85
= e ~

1
l l l |
25-30 20-50 50-85 Uber 85

E STASA
Steinbeis Angewandte
Systemanalyse GmbH

Stuttgart

110

1904

B0

B0

retired persons

C

104
00 =
’o_l ll
o=
B0.88  Gber 85

Insgesami unier 18 1828 2530 3050 80-85 soeres |

ottbus

Insgesamt  unter 18 18.25 25.30 30.50



Strength of spatial interaction: Cities of Heilbronn (left) and Stuttgart (right) with other districts 5 | sy
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Thank You for your attention

STASA GmbH | www.stasa.de Untertitel 8



