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 SUPPLEMENTARY MATERIAL: 

Spatial analysis and mapping  

All statistical analysis was carried out using R. Spatial statistics were produced using a 

combination of spatial statistics libraries including the ‘sp’ package [1,2], which includes 

classes and methods for spatial data, and ‘spdep’ [3,4] for spatial dependent weighting 

schemes. The primary library used to match spatial data between different geographies and 

plot maps was ‘rgdal’ [5], which enables R to read shapefiles into spatial vector objects and 

access the following spatial libraries: GDAL (Geospatial Data Abstraction Library) and Proj.4 

(Cartographic Projections Library). Map graphics have been created using boundary data 

retrieved from the UK Data Service [6] and the R package 'ggplot' [7]. 

Conditional Auto Regressive (CAR) model 

When working with spatial data, it is reasonable to assume that observations in 

neighbouring areas may be more or less alike simply due to their proximity and hence exhibit 

autocorrelation [1, 8]. We confirm this by first running a Moran’s I test, which measures 

whether spatial autocorrelation is present in the data. Due to this autocorrelation, we cannot 

run a simple linear regression analysis, as spatial dependencies would exist in the error term.  

Hence, we run our analysis using a conditional autoregressive prior (CAR), as initially 

proposed by Besag and colleagues [9,10], which captures spatial dependence between 

neighbours through an adjacency matrix of the areal units.  

The CAR model quantifies the spatial relationship in the data by including a conditional 

distribution in the error term for area i, ei. The conditional distribution of ei is thus represented 

as: 

 

 

(1) 

where ej~i is the e-i vector including only neighbouring areas of i; e-i  is the vector of all the 

errors terms except for itself; and cij  are dependence parameters used to represent the spatial 

dependence between the areas. 
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Data retrieval 

Data on Flickr images were retrieved from the Flickr Application Programming  

Interface (https://www.flickr.com/services/api/) in December 2013. Data on residential 

property sales were produced by Land Registry © Crown copyright 2015. Residential 

property sales from 2004 to 2013 were retrieved on 19 December 2014 from 

https://www.gov.uk/government/collections/price-paid-data.  
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