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Zipf's Law: a brief review

Sidra A, Shougeng H, Badar N A, Zipf’s law, the coherence of the urban system and city size distribution, Physica A: Statistical Mechanics and its Applications, Volume 
513, 2019, Pages 87-103.

• Distribution

• Spatial Relationships

• Growth

•Continuity

•Hierarchy

•Size

•Accessibility

Cities

(Auerbach)

(Singer)

Pareto distribution

: Rank of a city

: Population of a city

: City size constant

: Pareto exponent

Zipf specification

: City size constant

: Zipf exponent



Model selection: spatially implicit
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Model selection: spatial extension
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Case Study: 
Greece

Administrative boundaries of the
1033 Greek municipalities; official
statistics released by Population
Census 1961-2021.

Sources: USGS, ELSTAT, EUROSTAT;

Basemap: ESRI Topo World.



Results: spatially implicit model selection

Table 1: Panel specification. 

Table 2: Variable selection



Results: spatial extension

Table 3: Spatial component 
specification.

Table 4: Local model – Bandwidth
selection. 

Table 5: Model comparison.



Local Panel Coefficents
Fig. 1: Quartile distribution: 𝑅2 (left); Rankdl/slope (right). 



Local Panel Residuals
Fig. 2: Quartile distribution: standardized residuals; 1961 (left), 2021 (right).



Conclusions

•Fitting data

•Governing heterogeneity of spatial data

•Settlement evidence for Zipf law 


