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Utility- Maximization, Logit Transformation and the Basic
Mathematical Models for Analytical Urban Geography

CHEN Yan-guangl; LIU Ji'shengz, FANG Yan—gang2

(1. Department of Geography, Peking Unwersity, Beijjing 100871; 2 Department of Geography,
Northeast Normal Unwersity, Changchun, Jilin 130024)

Abstract: M any basic mathematical models as scale laws can be derived from a pair of assumptions, i.e. O
T he utility in some sense is proportional to some kinds of variables such as time, space, and class; @T he re

spondent variables of the utility such as population size and city number is the exponential function of the utili-

ty. The basic models include the allometric relationship of urban and rural population, logistical model of ur-

banization process, the relationship between level of urbanization and that of economic development, 1. e.

Zhou s model, urban population density model, i.e. Clark’s model, the generalized Beckmanmr Davis model,

and the three parameter Zipf model, etc. It is proved that the exponential relationships between the utility
and its respondency come from utility- maximization that is consistent with entropy- maximization, and utility

maxim ization and entropy maximization are actually principles of duality.

Ont the other hand, the basic models for analytical urban geography can be changed into logit models, for
example, the urban and rural population allometric model is linked to binary logit model (BLM), and the
Clark model can be connected with multinomial logit model (MNL). T his means that we can simulate the ur
ban dynamics based on utility- max imization principle by means of logit transformation that can simplify the re
searched objects to a great extent. The logit transformation will become an important part of geocomputation
and the simulation based on the logit models consociated with utility-m aximization principle will contribute to
the studies of spatial complexity.

U tility maximization is not only one of the general principles of urban geography but the foundation of
urban maximization from which we can develop new methods for urban planning. Perhaps the consistence of
utility- max im ization and entropy maximization is the key to solving the problems of spatial complexity. Ur
like the concepts such as “the edge of chaos” and “self-organized criticality”, the duality of utility and entro-

py maximization can answer many theoretical questions without using one concept to replace another.

Key words: utility- max imization; entropy- maximization; logit models; fractal; spatial complexity; geocom pur

tation



