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8 X BRI 25 . TR & RGO 969

RN B G RV o LA, AR S — DA RS ARG R, P e — e
A XHRE, HE2AE T — WA S PRI PLAR, JEARKIRSERT C e pi fd X Bm g, F
ST MR AR A K S Y41
50 BREHESEZESN

WRTSTRTIAR , HRTH A JR B Y 12 D3 5 2 1 0 T ML LA i HE e RO B 2 SR Bk
PERZR, MTIVEARR MR N, ABOROT B ol Bl g 5 “M
B rBIBOH R, LB MR (YY),  CHLERET M AR (X)), #EfTAR
AIGETHo AT, RO AN [RII 8] 1) B2 59728 4k, LURALC [l 01 280 (RER) 508 2 8 (R%) |
ARAY s [N S AG IR I R B T 6

Fo BMEMPRHEMX RN ZEXRKER

Tab. 6 Coefficients and R Squares in the regression model
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Tab. 8 Comparison of the models and the real urban settlement systems
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The Formation of Urban Settlement Systems:
Computer Experiments and Mathematical Proofs of the
Increasing Returns Approach to Power Law
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Abstract: The power law is a phenomenon that can be widely observed in both natural and
social environments, and is evident in the urban settlement systems. Previous studies
successfully observed and identified the power law phenomenon, but have not given a
complete explanation about how the power law forms. Viewing cities as complex systems,
this research attempts to explore why power law emerges from the increasing-returns to urban
scale in the complexity theory by designing and implementing computer experiments based
on the Microsoft Visual Basic software to simulate the growth of urban settlements and
observing the relationship between increasing returns and power law. Three basic patterns of
urban growth are simulated in this research: neighborhood attraction, scale attraction, and
mixed attraction. The results of the computer experiments suggest that (1) the scale-attraction
and mixed-attraction patterns explain better the growth of urban settlements than the
neighborhood-attraction pattern; and (2) a close relationship exists between the emergent
power law phenomenon and the urban systems that are formed through the three simulation
patterns under the increasing returns assumption. In addition, the mathematical simulation
implies that power law is a universal phenomenon in statistics, and the formation of urban
settlement systems is driven by economic factors, such as increasing returns. Therefore, we
argue that increasing returns would be one of the underlying mechanisms through which the
power law phenomenon emerges in the real world.

Key words: computer experiment; power law; increasing returns



