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Background



CSISS Tools Program

» Software Tools Clearing House
» The OpenSpace Project
» Dynamic ESDA with GIS



Software Tools Clearing House

» Search Engine

" specialized searches focused on spatial data
analysis methods and software

» Links to Portals
" portals with links to spatial data analysis sites

» Links to Tools

B gelected software sites, academic, commercial,
public sector, individuals
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The CSISS Mission recognizes the growing significance of space, spatiality, bocation, and place in

social scignca rasearch. it seeks to develop unrestricted sccess to tools and parspectives that will
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Spatial Tools Search Engine
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CEI55 maintains an index of websites containng irndorrmation about Spatial Analysis Tools. These include tool-specific
webgites known as C5I55 Select Tools, and collections of tools referred to as Links to Portals.

To muniraize noise, the mdex is strictly linuted to Spatial Analysis Tools and is mtended for use by those seeling %
mmformation dbout these tools. Other searches for the spatially integrated social seiences can be found at the maim C5ISS
gearch page. The search engive regularly npdates and indezes all the pages at the listed wehaites.

se the forrn above to search these sites. The search engine will display a weighted list of matching docarnents, with better
matches shown fivst. Each list itew is a link to an external website. If wron would like to have a site indexed by C5IS5 please
send ernail to Webrnasten@lesiss org.
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Links to Spatial Tools Portals
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Below is a list of portals, i.e., collections of links, found useful to researchers of spatial phenomena
in the social sciences. All portals listed here have been comprehensively indexed and are
searchable at the CEIS5 Spatial Tools Search Engine.

If you have comments, have found an errar, or would like to nominate a portal for inclusion please
contact the Toals Manager, Luc Anselin at anselinfuiuc. edu. .

Spatial Analysis Tools

Al-Geaostats. Large collection. The central place for GIS and Spatial
Statistics on the web,

Social Science Statistical Lab.. Spatial Analysis links for social scientists

fram Yale University.

Spatial Analysis Starting Points. Additional GIS and Spatial Analysis Links from

Georgia.
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Select Tools
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OpenSpace Project

> Goal

" develop
that incorporate
state of the art methods

» moving target requires open environment
» Organization
® core development team at UIUC
® facilitating a community of collaborators



OpenSpace Development

» Cross Platform Tools

= software development
» Python + Numpy, Jython, Java
» to run on linux, windows, mac

" open source toolboxes
» Xlispstat, R, ...



OpenSpace Functionality

> Modular
" common of basic classes

® develop collection of modular components
» library, modules, packages
» all the basic techniques (estimation,
diagnostics)
» open design allows for high end
users/programmers
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Visualizing Spatial and
Space-Time Association
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Space-Time ES

» Extensions
" Space-time linking and brushing
® Space-time Moran Scatterplot
® Space-time LISA




Combining Space and Time

» Perspectives
= “| attice data” = discrete objects (not surface)
" Pooled analysis = combining all time periods

" Comparative statics = cross-sectional slices at
different points in time

" True Space-Time dynamics = dependence of x at |
and t on “neighbors” at t-h
» Metric
" What are neighbors in space-time

" Importance of dynamics of the processes studied
= scale



Moran Scatterplot Extensions

» Generalized Moran Scatterplot

" Regression slope of Wz, on z,
» Both variables standardized
» = visualization of Wartenberg multivariate Moran statistic

" Significance testing
» Permutation

» Permutation envelope (2.5% and 97.5% from permutation
reference distribution)

» Four Types of Association
" High-high, Low-low; High-low, Low-high



LISA Extensions

> Generalization of Local Moran

" 7y X 2 W; Z,,
» Z, and z, different variables,
or same variable at different times

> Inference

" Null hypothesis

» random assignment between value of z, at I, t
and “neighboring” values of z,



SA Extensions (2)

» Space-Time Cluster = Diffusion/Contagion

" High (above avg) values at a location surrounded
by High values at different time
» Compare to high-high same time

= Similar for Low-Low

» Space-Time Outlier = Change

" High (above avg) surrounded by Low (below avQ)
at different time

= Similar for Low-High
» Significance based on permutation



DYNESDA2



Antecedents

» Link Arcinfo-SpaceStat

» Link ArcView-SpaceStat

® SpaceStat Extension for ArcView
» Visualize ESDA results from SpaceStat
» construct spatial weights

" DynESDA Extension for ArcView
» dynamic linking of View and statistical graphs
» [Ink map, histogram, box plot, scatterplot
» Moran Scatterplot



DyneESDAZ Design

» Map as One of the Views
" no longer ArcView driven
" MapObjects Lite for mapping functionality
" multiple maps linked
" transparent selection identifier

» Modular Design
" modules for statistical graphics
" modules for mapping function
" linked through common bitmap
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New Features

> Data Structure
" both polygon and point shape files
" Thiessen polygons — centroids

» Brushing
® brushing of multiple maps
" linking to table

» Visualizing Spatial Autocorrelation
® generalized Moran scatterplot
" linking and brushing LISA maps



Linking Point and Polygon Maps

"= DynESDAZ.0 - Scatter Plot: GI79 vs GI89 - |0l x|
| File Edit Wiew Ewplore Options  MWindow Help

j ey | j |

| = =101.%|

gopO O

00

1}

= i Scatter Plot: G179 vs GI8! =]

lope= 0.732Z2 0.7437

o
=
!

!

i

GI89

o.2 0.3 0.4 0.3 0.6

GITO

Ready




= Box Map: HOVAL

Map Legend
N
(a1 - Q&)
(g - Q2]
N
I

[Q1l - Hing=*IQE

[Q2]--[(02+Hinge®

Box Map and Box Plot

8 |=| 3N & BoxPlot:

HOVAL

HOVAL

=101 %]



LISA Maps Linked to Table and Moran Scatterplot
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Weights Construction

Distance Weights
Contiguity Weights

Weights Setting
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Randomization in Moran Scatterplot




Significance Envelope

i Moran [DIST): CRIME  *




Generalized Moran Scatterplot Matrix

= Moran [R): CRIME




Linked LISA Map Suite
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Future
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What's Next
» Tool Developers Specialist Meeting

" compendium/showcase of tools
" white paper on standards, interoperability

» DynESDAZ2 Beta Release
" |ate spring
» Template for Linear Regression

" libraries in Xlispstat, Python, Java

" |inks to related work (R project)
» diagnostics for spatial effects
» ML estimation of spatial regression
» IVIGMM estimation of spatial regression



Future Directions

> Performance Issues

" extend DynESDA functionality to
large data sets

» New Methods
B space-time regression models
" spatial probit
» New Platforms
" web-based spatial data analysis



