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Statistics

A type of mathematical analysis involving the use of
quantified representations, models and summaries for a given
set of empirical data or real world observations.

Statistical analysis involves the process of collecting and
analyzing data and then summarizing the data into a
numerical form.
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Observations made at similar locations are likely to be similar

Data are unlikely to be independent

Data are often spatially auto-correlated

Spatial auto-correlation has to be accounted for to avoid
wrong inference and hence wrong conclusions
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Visualization
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Spatial statistics

Aim is to describe and analyse the spatial pattern formed by
the locations of objects or events.

Aim is to account for the spatial structure or spatial

Identify clusters in space

Understand why clusters in space occur

Local scale interaction (attract, repulse)
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Spatio-temporal Modelling

Model the spatial and or temporal dependence

Charlotte Jones-Todd cmjt@st-andrews.ac.uk Spatial Modelling

cmjt@st-andrews.ac.uk


Spatio-temporal Modelling

Model phenomena that vary both in time and across space
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Spatio-temporal Modelling

Investigating the interaction between time and space
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Point pattern
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Estimation of latent process
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Uncertainty
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Hierarchical models

Observed data; Independent given the latent process

Latent process; “Driver” of the observations
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Prediction

ηi = β0 + β1x1 + β2x2 + ...+ βf (xs,t)
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Stochastic Processes.
“Line Transect”

Observations of a “transect” may be regarded as being
generated by a 1D stochastic process
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Stochastic Processes.
Distinctions

“Time Series”
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Stochastic Processes.
Distinctions
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Graphs
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The Stochastic process through time
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Locations of crimes are the observations

Need to have some “structure” which accounts for the spatial
and temporal dependence between the crimes

Want to correctly identify variables affecting “crime rates”

Want to explain as much of the “variation” in the data as
possible

Development of spatio-temporal modelling techniques......
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“The development of new statistical

methods for analysing crime patterns and

predicting their occurrence in space and time.

The outputs from such work have important

implications for efficient and effective police

deployment and crime prevention.”
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What is of interest?

What questions are there?

What is the desired outcome?

What are the envisaged benefits?
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Further questions

janine@mcs.st-and.ac.uk

cmjt@st-andrews.ac.uk

Charlotte Jones-Todd cmjt@st-andrews.ac.uk Spatial Modelling

janine@mcs.st-and.ac.uk
cmjt@st-andrews.ac.uk
cmjt@st-andrews.ac.uk

	``Statistics''
	Spatial data
	(Spatial) Modelling

	What modelling offers
	A case study
	The Modelling procedure

	Discussion...

	0.0: 
	0.1: 
	0.2: 
	0.3: 
	0.4: 
	0.5: 
	0.6: 
	0.7: 
	0.8: 
	0.9: 
	0.10: 
	0.11: 
	0.12: 
	0.13: 
	0.14: 
	0.15: 
	0.16: 
	0.17: 
	0.18: 
	0.19: 
	0.20: 
	0.21: 
	0.22: 
	0.23: 
	0.24: 
	0.25: 
	0.26: 
	0.27: 
	0.28: 
	0.29: 
	0.30: 
	0.31: 
	0.32: 
	0.33: 
	0.34: 
	0.35: 
	anm0: 


