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Urban Self-organization

A Simulation Comparison between
Institutional and Spatial Change
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Shih-Kung Lai Yu-Chie Wang Haoying Han
Abstract

Since the rise of Complex Science, it has emergeldeasew paradigm of urban
evolution. Compared with the traditional mathematitedel, exploring the urban
development with complexity theory can help us wst@dad the structure of a city,
such as the handling of different types of agemid the characteristics of limited
rationality. Recently, Agent-Based Modeling (ABM) hlasen introduced in social
sciences. ABM is similar to Cellular Automata (CA)tht is more effective in
modeling the real world of urban development. Nthaless, ABM has its limitation
in studying intangible entities such as the stmyatafgdecision making.

Spatial Garbage Can Model (SGCM) is a conceptual mmdexplore urban
development. This research intends to reconsthet3GCM through ABM, and
incorporate adaptability and irreversibility, byewing the SGCM as an atrtificial
society and testing this system in terms of saffaization, as well as finding out
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institutional and spatial emergence which influeneban development processes.
Results showed that the system self-organized ,itdelf institutional structures were
more efficient in problem-solving than spatial stures, and that the characteristics
of self-organization of spatial structures were enaignificant than institutional
structures. In addition, the interaction betweeatigb and institutional structures was
significant. The implication is that we should decon both in making plans for
urban development, rather than solely on spatiatsires as traditionally practiced.

Keywords: self-organization, agent-based modeling, spatial garbage can model,
artificial society.
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AR HERGAH A TR - B—(EHSRITT A AMEZ BIHAERS Y2 AR St E s B H M
BRHITT Ry SRRV ARRE 2 FI(HAS R N LB VAR - R E S8 T I AS B BhHYsA R EL
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BENZERT » (BRI o SR A S DR R TN L BV i S i 42

3. BEFERNIEAE (many agents)
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[F] - REtAHEIELEEL RS - RS ERERL  AM R T i WE RIS - 1
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5. B S B 8 (global-local interactions)
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AN Eigestis A T4y (artificial life) » A T A apnybFoeIE 4 dn 2450082 F 1 > W E FR4H
& GfF B BENERES W ALY E ) BALAESMIEM - RS EE SN
HIASHRAY 247 B —EFERVEE - A S ERIEY) - KL - KA\ T Ay SRR S A Tt
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AL~ E%E - U~ BURS R EBBE RN T T Siatt hERerI T RIERBI R AL G 45
FORERGAR . (BT - S5K - TR 2004)-
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FPPE AR AL A HARRNE - PRI > ST BERRYRIRM: » B2 R T EREEE (experimental
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SEREIRB RS NMERSERY > BEIEAENY - (HEE R I RN B - NIRRT
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2. {EREAT ZREE(E

£ SGCM i » ffdi ([ AS Bty A RE & (H > BLAE B E ARAVEHIE LA SRR MR S RAS - (AL -
FEREAEEATAEN « AR RIERFEMEE TRRHERTRAVEIRRIT ¢ FF5 R & RIRoR AR
TEFTRRHIRA © Ry )7 (ELLEGE R0 2% [FahrR Am SRR 2 B e/ 4 (Cohen, March, and Olsen
1972)> fEAEEET > sEREAECEANTH SGCM ZEUE » S2H1E Ky 0.55- &L fy 2.55 IATTE R
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Fig. 3. Flow chart of decision making.
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Fig. 4. Example of simulation interface.
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Fig. 5. Entropy values of decision and spatialcitrires under irreversibility.
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Table 3. The ANOVA table of decision structure (ramtaptive) under irreversibility.
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