
Research Abstracts on Spatial Information Science 
CSIS DAYS 2015

 

 

- 57 - 

D07 

Estimation of a continuous urbanization level index using a latent variable approach 

 
Giancarlos Troncoso Parady，Kiyoshi Takami and Noboru Harata 

Department of Urban Engineering, Graduate School of Engineering, The University of Tokyo 

Email: <gtroncoso@ut.t.u-tokyo.ac.jp> 
 

(1) Introduction： A considerable number of studies 

have analyzed the effects or the built environment 

on travel behavior, yet little attention has been paid 

to the question of how to measure or summarize the 

characteristics of the built environment itself. This 

study proposes a continuous urbanization level 

index estimation method, using a latent variable 

approach. 

(2) Methodology ： A latent variable model was 

specified using confirmatory factor analysis (CFA), 

which allows for the calculation of goodness of fit 

statistics to test how well the estimated solution 

reproduces the observed variances and covariances 

of the indicators (Brown, 2006). Following urban 

economics concepts, urbanization level is 

conceptualized as a latent construct that accounts for 

the observed spatial distribution of the city in terms of 

supply of goods and services, land use intensity, 

transport mobility and land prices. Data from 

Fukuoka City is used.  

(3) Results： The path diagram of the estimated latent 

variable is shown in Figure 1. All estimated 

parameters were statistically significant at the 1% 

level. Factor loadings suggest that all indicators are 

strongly related with the latent factor urbanization 

level, especially the log of commercial density, whose 

total explained variance stands at 85.9%. Figure 2 

illustrates the spatial distribution of the estimated  

 

urbanization level latent variable. Clearly, there is a 

marked mono-centricity in the spatial distribution of 

the city, with the highest levels of urbanization 

concentrated mainly around Chuo ward and spreading 

outwards. 

(4) Used Data： 

・ JR West, JR Kyushu and Fukuoka City Transport 

Bureau station timetables 

・ National land numerical information: Bus route 

data, MLIT 

・ National land numerical information: National 

survey on land, MLIT 

・ Statistical Map Database: GIS Data for the 

2000/2005 Population Census and Background 

Data 

・ Telepoint Pack DB February 2011 
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Figure 1: Path diagram of latent variable model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2: Urbanization level map of Fukuoka city 


