What does OECD eXplorer enable you to do?
An introduction to its main features
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Overview
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Figure 1: OECD eXplore® sgettingstarted layout is based on threedynamic multiplellinked and
coordinated viewgChoropleth MapLayer, Scatter Plot and optional ParalléixesChart (PAC)). This analysis
call ed Aageing popul shows tha nid h cERENG Populaton Ratefar &lO&CD
TL2 regionsandrepresents the colour scale. The Scattlat Bhowsthe relation betwen fiPopulation 65 vs.
fiPopulation 1544 year® hdrizontal axis) OECD eXplorer openswith a preloaded Storywith selected
indicators and displaying all fouECD continentén the Choropleth MapT he St orydés met at ext i
Story Panel (right)A continent is selected by a click on the ciioss in each map view. Splitters can adjust the
size of any ofheviews. Indicators to be analysed are selected in the combo boxes attached to the Colour Legend
and Scatter Plot axe3he optional view RCis open in the View Menu or use the lower splitter

OECDeXplorer(eXplorer)is a web compliant applicatiothat enables thevisualization of socio
economic information at detailed territorial leveroviding clear insight oregional differences and
performance within a country and comparison of different areas across courgdgdorer enabkes
usersto exploresimultaneouslyspatial, temporal and multivariate data from multiple perspectijves
to discover interesting relationshipsp share their incremental discoveries with colleagues and
finally to communicate selected relevant knowledgeatier users

eXplorer is composed ofGeoAnalytics Visualization (GA®)mponents facilitating a broad
collection of dynamic visualization methods integrated with the Adobidasff and FleX
development platformin this respecteXplorer represents a leading eégool having being adapted
to the Internet and used as a waimabled toolkit.

The statistical dataset contained éXploreris the OECD &yional databasevhichcontains yearly
time-series for arand 50 indicators on demographgconony and labour marketopportunities,
environment, social issues and innovation related activiiiesnore than1,700 regions of the OECD
countries.Regions within each OECD country are classified on the basis of two territorial levels: the
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higher level (TL2) consists of 3@rge regions (figure 1) while the lower level (TL3) is composed of
1,708small regions.

In order to detectirends and gain understanding and knowledgihin the datg it is convenient
to view it through a number of different visual representation madls, each of which is best suited
to highlight different patterns and featuresXploreiQ & ut&rfadelis divided intdhree dynamic
linked views (figures 1 and 2)Choropleth Map, Scatter Plot arfarallel Axes ChafPAQ. These
views areseparated bynteractive splittergfigure 1) allowing the user to scatbe sizes oindividual
views The Scatter Plot share views with thataGrid, while thePACshares with a Time Graph (only
for time animation)

Coordination between views uses a novel data Ilnhking method where the visualization
components use the samdata model and colouring scheme. A selectimade in one of the
visualization components propagates to all the others.ekample,exploring only Italian regional
data, is shown irfigure 2, faciitating a linked coordination between théree maineXplorerviews:
choroplethmap, scatter plot andparallelaxes. The same coloumapNBS LINB & Sy (i Aefdarly A Yy RA O
dependency ratéis applied to all viewand the egiors Napoli and Triestéltaly) ae highlightedin
all views
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Figure 2: Example ofan eXplorer linked view scenario (choropleth mdayers scatter plot and parallel
coordinates) for the ItalianTL3 regions facilitating for the analystto discover paterns of events and
relationshipswithin a geospatial contexthislayoutuses points (Scatter Plot), lineBAC), and polygons (map)
to explore regional datéA Go o g | terraimda @ afy e r  ias a Separate map lyertabether with GAV
coloured shapes layefhe chosen colour mapdni ¢ a t edderly dependency rateTwo regionslriesteand
Napoli are highlighted in all three viewkr comparison.The profiles for the two regions can be compared
together with the OECD mean valugach of the five vertical axes represents an indicat



eXplorer map layers

OECD eXploraptional supports a Google Map layer that integrates various types of Google
Maps(Street, Satellite, Hybrid, Terrgiwith the eXplorer shaded regional map and country border
layer (figure 3a) The Google Map lay with, for examplecity namedor Turkey (figure 2dan make
the identification of a geographic location easier. However, Google Map requires more memory
(RAM) and can also reduce interactivity and slow down time animation. We recontmenedore
that you avoid this version if you have a computer with little or modest memory and performance.
However, a powerful computerould have muclvenefits from the integrated map layers.

N

s T Google Map

Figure 3a: eXplorer Map layer. eXplorer facilitates a novel map layer archiigre that allows the user to
combine maps from various GIS sources. A standard use is shown here where 4 layers are integrated in the
Choropleth Map view pie chart, colour shape layer, country border layer and the external Google Map layer.
All layers are under control by the user and can be turned off/on.

Figure 3b: eXplorer Map layer control paneData Map (Heat Map) layer 60% opacitzoogle Map layer
turned On Google Map layers: Street, Satellite, Hybriterrain; Border layer turned Off



Figure 3c: eXplorer Map layer control paneGoogle Map layer turned ofData Map (Heat Map) layer
100% opacity Borderlayer turnedon;

Figure 3d: eXplorer for EU with and without Google Map street layer



Load data in eXplorer

Select Teritonal Lavwl

103 (lurge cugians) ‘ Use the menundicator to Load Data
First select territorial level of regions
(small or large) in the right menu then
select datafor a ésinglet year, datest
availableyear orctime sparg. Data are
organised into categories
(Demographics, Economic, Social and
Innovation).Sdect indicators by clicking
in a box.

I Towsl Population
Population Density
Population by Age

Fumale Dogulation by Age

QaaecaQa

Fdecly Depandancy Rate

Feooamic

Social

Innevation About datasets

For a single yearé

All indicatorsof the OECD regional databaaed their associate ata are preloaded ieXplorerand

cantherefore be accessed immediatelfo accessll the data, use thetop menu Indicators>Load

Datawindow. CA N& (i teditSrial3e@ek made TL2, TL3 or TL3+NOG i K S yatesh &E SO G &
GaAay3atsS @SIENE 2N GUGAYS aLl yé F2NIIFYAYFGAZ2Y Y2F
will be listed in the left columrganized accordipto topics Demogphics, Economic, ettoad as

many indicators agou want (previous choices are savelyou switch from one territorial level to

another previous choices are lost and you must select data from start again.

€eO0r a time span of years

A

In time span &nimatio) modg @ 2dz OFy &St SOG aYAYAYATS GAYS &Ll
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1) Indicator data are preloaded
A y 2) Data can be input from a client local data file (the format is
T e— ‘. described inthélelpY Sy dz &1 2¢ G2 f2FR &2dz2NJ 24
Negomal Data Segietarnes 3) A Story can include external data (not available in the
3 preloaded @ta source). Stories built from temporal deadiee
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e And add yxdemaldatawn

eXploreralso supportg¢o import your own datausing an Excdike format: Unicode Additional
data can be loaded using the top memdicators> load your own datavindow. The additionaldata
must, of coursepe related to theOECD regions amdaps. A detailed description of thdata format
can be downloaded from thelelpmenu.Note: If you want to combine OECD regional data with your
owndata then you must FIRST load the OECD regional data and THEN read your own related data.

15-64 and 14; 1560 and 65 and  age class 0-34; 15-64 and 65 and
chder oldes
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Example data set, for the Italian NUTS 2(TL2) regions, 5 indicators, all Meta information filled in.
eXplorer will use this to display the data in a more comple te way.
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Example data set for time data. See more information in separate documentation that can be accessed in Help



How does your region stack up?

Choropleth Map View
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Figure 4: The standardeXplorer layout with a Choropleth Map View (including the ocalir legend) and
associate Scatter Plot. The mouse is placed @vatalufiaand a tooltips is displayed.

The @Goropleth Map view is based omur layered map architectureThe Choropleth Map view
(figure 1 shows the geographicalreas of allOECDegions Eah region is coloured according to the
current assigned colour map indicatdro focus on one of the four continents, click the small button
in the bottom right corner of one of the views. This will switchat@ingle map vievor selected
continent By sécting for example Europe all regionsand theirassociatedata from the rest of the
world will be hiddenin all views The other views will thus only show data,for this case, Europe
The toggle button in the top map view is used to turn on/off theogle Map layefonly available in
the continentalversior). You find more controls in the Option Menu.

Basic pan and zoom functions are available through mousellek and dragpan)and mouse wheel
scroll(zoom)respectively. Alternative yodan usehe panzoom GUI panel in the upper left corner.

The actual value for a region is displayedniyving fiovering) the mouse above it (tooltips). By
clickingwith left mouse buttonon a region, it becomes selected (highlightédihe map but alsén
all other views (see figure 4 whergatalufiais emphasizedn the Map and Scatter Plot view¥pu
can select (highlight) several regions by clicking with the mouse on the region and pressing the CTR
button on the key board at the same time.



Select countrieso be explored
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Figure 5: Selected countrie&ermany, Czech Republidustria and Switzerlandare exploredfor TL3 regions
in amap andtable lens

Select individual countries to explore. Me@ptions >ChooseRegions GroupMark countries to
be explored: Austria GermanyCzech Republietc. Only the selected countries will be coloured in
the map awl displayed in the Scatter Plot aRAC

Colour Legend and ColourScale
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Figure 6: The Colour ScaleLegend plays an important role and provides many featuaesl options that are
important and can well influence the visual resulA divergent colour scale is applieas defaulttogether with

a statistical method based on percentilescalculate five suitable class valudsased on the selected data
(figure 6B). 50% of the regions with lower values are coloured in blue and regions with higher values in
yellowred. Alternative linear calculation based on Min and Max values are applied (figure 6Q)e class
value sliders can be moveti/namicallyor by clicking on aclass value box (figure 6D), the user can assign
preferred exactalues.
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Colourcoding is a fundamentaéchnique for mappinglata to visual representationsith three
fundamental goals:

1) To serve the purpose of the map based on its intended audjersssand data

2) ¢2 02YYdzyAOIFGS GKS YFILIQa AYyF2N¥FGA2Y Ay GKS

clarity;

3) Intuitive interactive tooldo enable users to adapmplourscales according tineir needs

Colour codings often provided in a limited way &nor it is not used effectively. Furthermore,
adapting colour scales automatically by applying a simple minimaximumscaling often results in
visual representations of different views on the data which cannot be compared with each other.
This chapter dscribes how appropriate automatic or user defined colour coding schemes can
enhance the visual exploration of spatial or spatéhporal data.From a collection of schemésee
figure) the usechoosesthe most appropriate ong¢sequential or divergingyA G K NBX & LISOG G2
visualization goalThe default scheme is a scientific proven diverging4ddeed colour scale.

The eXplorer scalar colour mapping area (colour legend) is
used to assign colour to each scalar value in the dataset. This
Sl camgs will allow you to, for example, assign a blue colour to regions
GAGK | £2¢ alLR2LMzZ I GA2Y 3INRGOGK NI
regions with higher growth rate. An example of this interface is
shown in figurel and5.

Colour indicator and scale

The selection ofhe indicatorthat controls thecolour map
can be doe in threeways 1) through thecombo box next to
the colour legend¥ A A3 dzNBE ¢! a {; 5 th&taplicor y
to the left of the colour legen@x / 2 £ 2 dzNJ { GIOITS {
3) clicking on the indicator name the headers oParallel
Coordinates axiésee more below)

AOL
f (

R
StSO

el e Sl e Byassigning aimdicatorfor the colour scale associated with
SR ——————— the colour legend all views will be colared accordingly. The
region with the highest data value will get the colour specified

at the top of the ctour range, and the lowest will get the
bottom colour. All regions in between receive a scaled colour based on their respective values.
eXplorelQ standard approach of the visualization scales the colour map according to value density
based on percentileatculations(figure 6B) which means that value ranges with a high amount of
regions receive a larger range of colours to help distinguish them.

f Unemployment Rate

The defaultcolour scalerepresentingthe values associated with amdicatar is consideredvithin
the regionad data set.Perceptual distances within a colour scales reflect distances in the data.
Moreover, a colour scaleouldreveal whether a selected indicator contains zero values by creating
intervals. The first (top) icon A YA G AT 1S4 (KS yoR X @0),dzhSrélthg Bser@ani 2 NJ
choosea diverging colour scalplue-to-red or redto-blue etc)or sequential

The third icon(6A) from the top (percentile distbution) splits the data into siktervals or bins
based the5™, 25", 50", 75" and the %" percentiles(figure 6Band result in 7A) This provides a
better automatic distribution of colours related to the data based on an accurate statistical method
and the visualization is improved in a way that differences between values can be mdle eas
detected. Colour scale values can also be adjusted dynamically by moving the handlers. The
percentile and corresponding data values are shown to guide the user when moving any of the
handlers attached to the colour scale leggfigure 8B)
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The user an also switch to 25th, 50th and 75th or®™,60" and 90" percentiles by moving the
mouse over the percentile icon to the right and an arrow will appear giving the user a choice. Note,
the percentile calculation cannot be used in time animation whenlitrear scale is better.

The second ico(6B)uses a linear interpolation based on the minimum and maximum values and
divided into six classes with equal distance, this is effective if the structure of the data is accurately
represented and for time anintisn. However, linear interpolation leads to problems if the values of
an indicator are not uniformly distributed (e.g. if outliers are present). In this case a wide range of the
colour scale represents a small number of values and the majority of valegdaced in a narrow
range of the colour scal&ee result in B.

The scale value boxes are sliders and can be moved dynamically. The user can also click on the
scale valug¢6D)to assign a user preferred valua box is shown for editing the value. Thisthod is
appropriate to assign, for example, a "zero value" in a diverging colour scaladbiee etc).

The last icortt dz& S NJgi%e®thd USer the possibility to assign own discrete user scale values
that don't reflect distances in theolour scale, i.ethe user has control of both the colour distribution
and scale values for maximum customizatidhe user clicks [ on each scale number and assign a
new value. This is especially useful for Time Animation when linear interpolasiaised to calculate
the class values.

Figure 7: A: percentiles™, 25" 50" 75" and 95" B: linear colour scale;

The dynamic handlers (sliders) in the colour legend can be moved to assfgrredclass values.
Figue8& K2 ga GKS NBadz GAy3t A2 yp ATINGR ddsfiRasNildaasipeed ¢ L2 LJdz
0.0 to thecentre point (where blue change to yellow/red) in the diverging colour scale. Double click
on the class value to be edited and a box pops up, assign a new value then OK. Next, the dynamic
handlersare moved to new suitale class valuesl, -0.5, +1 and +2. dgjions with high and low
G LJ2 Lddzt I ( A 2 ycarndrdi@ éasili be NibtidgSished.
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Figure &: Population Growth Rate vs. GDP Growth Rate for 12085 A diverging (blueto-red) colour

scde basedvherethe user has assigned the class value 0.0 to the break point between blue and red. This means
that regions with negative growth value will be blue and positive yeten®d. In the right scatter plot view, we

see the correlation between G owth rate and Growth Difference Population.

Click here to apply a
legend with discgte
values at equal distancg

Figure 8hThe fourth icon from the top assign a discrete colour scale (instead of a linear).
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