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Abstract

This paper shows that the gravity model is not a single model but that there is a whole family
of spatial interaction models. The properties of this family are outlined in some detail. Basic
concepts of such models can be developed in a variety of ways, and these are illustrated. The
paper then outlines a number of other theoretical developments, and is particularly concerned
with the disaggregation of such models, with the incorporation of time variables, and with the
relation of spatial interaction, to more general, models. Uses of spatial interaction models are
outlined briefly and the final section of the paper draws a number of conclusions and presents
a summary.
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Select type of residential model

® based on travel cost

() based on budget, house price and travel cost

Select mean trip costs

Work to home O 88
Home to retail O 82
Select service floorspace access parameter

Land access O 50

Lambda 0.02273 Beta 0.02439 Cama 0.5

[E® Goodness of Fit 53 =0
'Model Parameter Difference Percenta¢ R Square |
Residential 0.02273 37.614 59.388

Retail 0.02439 103.008 71.437
Employment 0.5 40.059 94.379

7. General Statistics &3 =08
|Activity Total

Total Population 13428853

Total Employment 6826350.06

Retail Employment 1638828.67

Internal Employment 2748115.36

Exogenous Employment 2439405.89

Employment Activity Rate 1.967

Ratio of Retail Employment 0.122 o
Total Area 13238139.73 -
Residential Land Area 320358.21 b {
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Sir Alan Wilson

Sir Alan Wilson FBA FAcSS FRS is CEO of The Alan Turing Institute and Professor of Urban and Regional Systems in the
Centre for Advanced Spatial Analysis at University College London. He is Chair of the Home Office Science Advisory
Council.

He is a Cambridge Mathematics graduate and began his research career in elementary particle physics at the Rutherford
Laboratory. He turned to the social sciences, working on cities, with posts in Oxford and London before becoming
Professor of Urban and Regional Geography in Leeds in 1970. He was a member of Oxford City Council from 1964-1967.
In the late 1980s, he was the co-founder of GMAP Ltd, a University spin-out company. He was Vice-Chancellor of the
University of Leeds from 1991 to 2004 when he became Director-General for Higher Education in the then DfES. After a
brief spell in Cambridge, he joined UCL in 2007. From 2007-2013 he was Chair of the Arts and Humanities Research
Council; and from 2013-2015, he was Chair of the Lead Expert Group for the Government Office for Science Foresight
Project on The Future of Cities. He is a Member of Academia Europaea, an FBA, an FAcSS and an FRS. He was knighted
in 2001. In August 2017, he received an honorary degree from the School of Advanced Study, University of London in
recognition of his outstanding contributions to higher education.

His research field covers many aspects of mathematical modelling of cities and the use of these models in planning.
These techniques are now in common use internationally - including the use of the concept of entropy in building spatial
interaction models - summarised in Entropy in urban and regional modelling (re-issued in 2011 by Routledge). These
models have been widely used in areas such as transport planning, demography and economic modelling. His recent
research is on the applications of dynamical systems theory in relation to modelling the evolution of urban structure in
both historical and contemporary settings. This led to the laying of the foundations of a comprehensive theory of urban
dynamics described in Complex spatial systems (2000). He has published over 200 papers and his recent books include
The science of cities and regions (2012), his five volume Urban modelling (2012, edited), Explorations in urban and
regional dynamics (2015, with Joel Dearden), Global dynamics (2016, edited) and Geo-mathematical modelling (2016,
edited). He has a particular interest in interdisciplinarity and published Knowledge power in 2010; he writes the quaestio
blog (www.quaestio.blogweb.casa.ucl.ac.uk).
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Home News Publications Research Events People Partners Opportunities

What's on

Turing YouTube Channel

Career Opportunities

The Alan Turing Institute is the national institute for data science, headquartered at the British Library. Latest News

About us Contact

Five founding universities — Cambridge, Edinburgh, Oxford, UCL and Warwick - and the UK Engineering and
Physical Sciences Research Council created The Alan Turing Institute in 2015.

What is the future of data in public life?

From Brexit and Trump, to elections and fake news,

Our mission the...

Our mission is to make great leaps in data science research in order to change the world for the better. Read more

Research excellence is the foundation of the Institute: the sharpest minds from the data science community
investigating the hardest questions. We work with integrity and dedication.
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Dr Nick Malleson awarded ERC
Grant

Congratulations to Dr Nick Malleson
who has been awarded a €1.4 million

ECR grant to further his research in

using big data to react to civil
emergencies.
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* Don’t say: “Kept an embryonic field going with
two ideas”

* Do say: “Gave birth to a family of (spatial
interaction modellers) who have collectively
shaped research in spatial analysis with real
world impact, building skills and capability for
a sustainable long-term future!”



