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The specific objective of our dgQG research is to develop and assess quality graphics for federal
statistical summaries. The goal has been to develop methods for generating quality graphics that
facilitate exploration by agency users evaluating data quality and looking for emergent trends,
decision making by public policy makers, and communication of statistical summaries to the
public. Among the project accomplishments, efforts can be categorized into three general foci:
developing ESDA methods, supporting public communication, and facilitating internal data qual-
ity review by agency staff. Examples of ESDA advances are highlighted below.

Developing ESDA Methods

One major focus of work on this project has been development of a range of exploratory spatial
data analysis (ESDA) methods and tools that integrate visual and statistical approaches to explor-
ing data to identify multivariate patterns and relationships. Three related developments are high-
lighted: conditioned choropleth maps, ESDA applications created through GeoVISTA Studio, and
spatial smoothing and outlier detection.

. [ N ]

Conditional Choropleth Maps | .
(CCmaps) provide a two-way layout of |
I

maps designed to facilitate comparisons. : .
Our recent, highly interactive implemen- f!lﬁ.; S of

g -

& il
tations of CCmaps help users to com- "r‘ vl "Jﬁ' w
pare the distributions of conditioned - - - :
subsets of geospatial data (e.g., data for | ‘ad =i, o oo o | S, o
U.S. counties). Patterns evident across I A S Ut

subsets indicate the association of condi-
tioning variables with the dependent _ e y F
variable. One goal of this tool is to L ek N ' - r
prompt hypothesis about scientific rela- Mg, iy '
tionships behind the apparent associa-
tions.

GeoVISTA Studio has been leveraged to support rapid development of new visual and computa-
tional analytical methods through its facilities for integrating independently developed compo-
nents. Recent work has focused on a Multiform bi-variate Matrix tool and dynamically connected
LinkGraph. The former generalizes the well-know scatterplot matrix to support any bivariate rep-
resentation forms (we have implemented bi-variate choropleth maps and space-filling visualiza-
tions). The latter uses a minimum spanning tree to define relative position of geographic places
(e.g., counties) in attribute space (e.g., to find all counties in the U.S. that are similar in demo-
graphic-health space to Centre county in PA. Studio is open source software distributed through



SorceForge: http://geovistastudio.sourceforge.net/. The view below shows the design window
(left) where applications are built and the view on the right depicts three integrated components, a
choropleth map, a Java implementation of the ColorBrewer color scheme selection tool (see:
www.colorbrewer.org), and an excentric labelling tool added from work by Fekete and Plaisand
(see: http://www.cs.umd.edu/hcil/excentric/).
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Spatial Smoothing and Outlier Detection.

In numerical analysis, specialized algorithms can find

the first few eigenvectors of a large covariance matrix. . it
Suppose the data are not from a single cluster. Can you : " A *
find the largest eigenvalue/vector of one of the clusters? g . ;o ‘
Our most recent advance is the L2E algorithm, which pon Tt

tries to find a line that goes through a subset of the data S e e :5 i

with minimal variance. This so-called “skewer" is es- = T Fem® o

sentially the largest eigenvector of the local points. For b Ee T

example, The L2E algorithm line shown is estimatedto "~ **" "

fit 66.7% of the data. These well-known data on iris 4

flowers have multiple clusters. Without modeling any : . .
other clusters, the algorithm finds the largest eigenvec- R v
tor of one of the clusters. This is a completely new ca- s TAN . ’
pability that means far less complex mixtures models " P

need be fit than by ordinary clustering algorithms. e
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