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1. Introduction 

Sleight (1997, p16) defines geodemographics as “an analysis of people by where they live”, which is 
configured through a clustering process that organises each area (often specified as small geographic scale, 
shorthanded as ‘neighbourhood’) into group based upon the overall similarities concealing within those 
multivariate attributes which they share (Singleton and Longley, 2015; Leventhal, 2016). The conceptual and 
theoretical origins of geodemographics can be traced back to the intellectual heritage of urban ecology study 
in the 1920s (Harris et al., 2005), however, methodologically are aligned to work in the late 1970s by Richard 
Webber (Singleton and Spielman, 2014). An important data source in the construction of geodemographic 
classification has been the decennial census of the population which offers an extensive range of contextual 
variables describing the multidimensional characteristics of each neighbourhood. However, such data are of 
low temporal resolution, and as such can draw criticism that any classification created from them will become 
dated during the inter-censal period. For this reason, and an additional aim to achieve greater differentiation 
between zones, commercial geodemographic classifications will often supplement or replace these data with 
other non-census sources. For non-commercial classifications, the availability of Open Data are providing a 
wider pool of attributes from which we can potentially add value to geodemographic classification (Leventhal, 
2016). However, as Openshaw, Cullingford, and Gillard (1980) point out, variable selection is a subjective 
procedure and must reflect the major requirement of the classification. In the case of building a general-
purpose classification, this would be to provide area-level profiles that are useful for a wide variety of 
purposes, however, to balance this range of potential applications versus attribute parsimony is a challenge.

Within this context, the aim of this paper is to produce a methodological framework that identifies suitable 
types of input data for the construction of a general-purpose geodemographic classification. This will 
concentrate on the study area of New York City, which is selected given their well-documented and abundant 
open data.

2. An Overview of American Community Survey (ACS) and Open Data  

The American Community Survey (ACS) has replaced the long-form 2010 Decennial Census, US. Although 
the ACS offers similar demographic and economic data when compared to the long-form survey, the form 
of the survey has changed completely, and is now based on a large sample rolling survey of around 3.5 
million addresses per year (Spielman and Singleton, 2015; Glenn, 2016). Although the census has a relatively 
high resolution, for some dynamic regions, the data can be soon out-of-date, indicating a coarser temporal 
resolution.  The ACS, on the other hand are collected more frequently with small area estimates produced for 
1-year and 5-year intervals (Alexander, 2002). The main benefit of this approach is the timeliness, however, 
there is uncertainty around the estimates and especially when estimating for small areas (e.g. block group 
level) (Spielman and Singleton, 2015). 

Open data is summarily defined as data that can be freely accessed, used and re-used, modified and 
redistributed by anyone for any purpose (Open Definition, n.d.). Many government reformers believe that 
opening data is one of the key stages towards altering how people engage with governments at all levels (Pew 
Research Centre, 2015). A number of ‘open data’ and ‘open government’ initiatives have been developed 
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across the US, which not only attempt to utilise data as a lever to spur economic growth, but also aim at 
establishing a system of transparency, accountability, public participation, and collaboration so as to improve 
government performance, and encourage warmer citizen’s attitude toward government (Gurin, 2014; Lathrop 
and Ruma, 2010). 

Within the context of New York, over 1500 machine-readable datasets generated by various government 
agencies and organisations have been initiated by the New York City Council for public use since the year 
2009 (Roest, 2016). Moreover, the City Council passed seven pieces of legislation to reinforce and bolster 
the first Open Data Law of 2012, fostering a more user-centric approach to open data. Additionally, according 
to the Open Data Plan 2016, more than 200 datasets are listed in the Plan and prepared to be released to the 
public. Most of the open datasets are available online (at https://data.cityofnewyork.us/), which is the main 
platform for the City of New York Open Data. The content of these data vary among eleven main categories, 
ranging from business, education, environment, health, public safety, recreation, and so forth. According to 
the Open Data Plan (2016), most of the open datasets are updated and maintained periodically, ranging from 
daily, monthly, quarterly, and annually.

3. Methodology

Given the plethora of data that might be used to build a geodemographic classification, we are interested 
here in how attributes can be selected in an automated fashion, with the objective of selecting those that will 
offer the greatest descrimination between small areas. For the case study area of New York, and utilising both 
the ACS and Open Data, we consider a range of attributes including: geographic coverage (distribution and 
granularity), uncertainty (margins of error), temporal resolution (refresh rate), provenance, redundancy with 
other variables such as sensitivity and variance. There are four main goals of this variable evaluation. First 
and foremost, to identify those that varied most between the chosen zonal geography, and accordingly might 
offer the most discrimination potential. Secondly, to minimise the potentiality for attribute exaggeration in 
a certain dimensions of the classification, which is influenced by highly correlated pairs. Thirdly, to ensure 
a proper level of quality of the selected variables, and therefore to improve the reliability of the output 
classification. Finally, to make sure there is a good diversity of variables that not only differentiate places but 
also fulfil the aim of a classification within some given theoretical framework.

4. Preliminary Results and Conclusion

Table 1 presents the preliminary conceptual model which is organised by three layers hierarchically, namely, 
concepts, domains, and measures. The framework guides those attributes that will be considered by the 
evaluation, with preliminary outputs shown in Table 2 and mapped in Figure 1.

This paper present has presented some initial consideration of variable evaluation in relation to data extracted 
from ACS and NYC OpenData repository, with the ultimate aim that these will be used to create a new 
general geodemographic classification for New York City. 

https://data.cityofnewyork.us/


Figure 1.Examples of Variable Visualisation (Resolution: Census Tracts) 
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