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Visualization of data: why?

— Exploration: what’s in the data?

— Analysis: what does the data tell you?

— Communication: how to let the data speak?

— Publication: how to make the data attractive and
insightful for a broad audience?



Standard visualization methods

Scatter plot, line chart, bar chart, histogram, boxplot, etc.

Especially useful for small datasets, i.e.

— up to 1000 units,
— at most 3 variables (most plots are uni- or bivariate),

— preferably without missing values.

R:
— base graphics: useful for quick plots
— ggplot2: elegant plotting system



Data in Official Statistics

In the real world of Official Statistics:
* |large data, millions of units, dozens of variables;
* missing values are very common,;
* data often have a hierarchical structure
(e.g., classification of goods or jobs);
* data often have a spatial component.



Missing values

VIM package (M. Templ et al.): standard plot types
extended with missing values, e.g.
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Hierarchical data
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Applications within
Official Statistics:

* Economic activity

e @Goods
e Jobs
* Regions



Overview of tree visualizations

treevis.net - A Visual Bibliography of Tree Visualization 2.0 by Hans-Jorg Schulz
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Treemap

Shneiderman (1992)




Treemap

Shneiderman (1992)

Class Value

A 3
Total (9) B.1 2
B.2 2
B.3.a 1
B.3.b 1




Treemap

Shneiderman (1992)
A 3
A@3) B (6) B2
B.2 2
B.3.a 1
B.3.b 1




Treemap

Shneiderman (1992)

B.1(2)

A (3)
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R-package treemap
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Treemap

Shneiderman (1992)
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Tl'eemap R-package treemap
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Structural Business Statistics: aggregated by economic activity



Tree Colors (Tennekes and De Jonge, 2014)
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Tree Colors (Tennekes and De Jonge, 2014)

&° A How to assign a color palette to a
tree structure?

Approach:
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Tree Colors (Tennekes and De Jonge, 2014)
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Large tabular data

Number of variables: around 5 - 20

Number of units: 10,000 - billions
I e 2 o K e
unita
unit2
unit3
unit1o000

Applications in Official Statistics:
* Large survey data
e Admin data i

* Bigdata 17 5



Large tabular data

Tableplot: visual summary of a large data table

- varai * var2 var3 \'C17A varsg var6 \'Cly/ var8

unita

unit2

) unit3
bini1 —

binioo unit10000

1. Sort the data according to the values of a key variable (say vara).
. Group the data into, say, 100 equally sized bins.
3. Perbin, do

« for each numeric variable: calculate mean and sd, 18 el
» for each categorical variable: calculate frequencies. =

4. Plotit! (see next slides...)



Tableplot

R-package tabplot
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Tibrary(tabplot)

# load data
Tibrary(ggplot2)
data(diamonds)

# plot it
tableplot(diamonds)




R-package tabplot

Tableplot
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Tableplot of the Dutch Virtual Census (test file, 2009)

Size_prive_household

] | 1 .
1
1
80%1
90%!1
100%- o

510 S SR

6-10
11 or more

- missing

I issing

Education Activity_status

No formal education

Primary educ

Low. Sec. educ

Upper Sec. educ St
udents

Post Sec. non-tertiary educ Others

Bachelor / Master

Mot applicable (persons < 15y. Homemakers
PHD Unemployed

- missing

Not applicable
Employed
Pension




Tableplot

R-package tabplot
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Spatial data

Spatial data in Official Statistics:

e Regional statistics (e.g. NUTS areas, municipalities)
* Exploration of spatial distributions

» Specific GIS publications, e.g. land use.

[ R-package tmap ]

Thematic maps in R



Thematic map

Geographic map

name

Amsterdam -
Rotterdam —
s-Gravenhage ~
Utrecht —
Eindhoven -
Tilburg -
Groningen —
Almere —
Breda-
Mijmegen —
Enschede -
Apeldoorn -
Haarlem -
Amersfoort —
Armnhem —
Faanstad -
Haarlemmermeer -
s-Hertogenbosch —
Zoetermeer —
Fwiolle —
Oe+00 Ze+05 4de+05 Ge+05 Jet+05
population

Theme 23 =



Thematic map

Population per km2 -

2510438
438 to 1,005
1,0051t0 1,838

1,838 t0 3,100
3,100 to 6,006

=Thematic map 23 5



Building a thematic map




Building a thematic map

tm_shape(NLD_muni,
projection="rd”) +




Building a thematic map

tm_shape(NLD_muni,
projection="rd”) +

tm_fi110)




Building a thematic map

tm_shape(NLD_muni,
projection="rd”) +

tm_fi11("bTue”)




Building a thematic map

tm_shape(NLD_muni,
projection="rd”) +

tm_fil11(“population”)

population

0to 200,000

200,000 to 400,000
400,000 to 600,000
600,000 to 800,000
800,000 to 1,000,000

25



Building a thematic map

Population per km2

tm_shape (NLD_muni , 43810 1,005
projection=“rd”) + hrehdire -
3,100 to 6,006

tm_fi11(“population”,
convert2density=TRUE,
style=“kmeans”,
title="“Population per km2”) +




Building a thematic map

Population per km2 e B

2510438

438 10 1,005
1,00510 1,838
1,838 10 3,100

3,100 to 6,006

tm_shape(NLD_muni,
projection="rd”) +

tm_fi11(“population”,
convert2density=TRUE,
style=“kmeans”,
title="“Population per km2”) +

tm_borders(alpha=.5) +




Building a thematic map

Population per km2 ¢;7"' -
tm_shape (NLD_muni , iﬁﬁﬁhs

project-ion=“ r‘d”) + 1,005 10 1,838

1,838 10 3,100
3,100 to 6,006

tm_fi11(“population”,
convert2density=TRUE,
style=“kmeans”,
title="“Population per km2”) +

tm_borders(alpha=.5) +

tm_shape(NLD_prov) +

tm_borders(lwd=2) +




Building a thematic map

Population per km2 -t

tm_shape (NLD_muni, s
projecti on="* r‘d”) + i1,005101,838

1,838 10 3,100
3,100 to 6,006

tm_fi11(“population”,
convert2density=TRUE,
style=“kmeans”,
title="“Population per km2”) +

tm_borders(alpha=.5) +

tm_shape(NLD_prov) +

tm_borders(lwd=2) +

tm_text(“name”, size=.8, shadow=TRUE, 25 =
bg.color="white", bg.alpha=.25)




Choropleth + bubble map

Income class

1. High incéme: OECD
2. High income: nonOECD
3. Upper middle income
4. Lower middle income

5. Low income

Metro population (2010)

o O O O

10 min 20 min 30 min 40 min

Annual growth rate (%)

() Less than 0
Ooto2
O21t04
Q4106

@ 6 or more

tm_shape(world) +
tm_fi11("income_grp", palette="-Blues",
title="Income class") +
tm_borders() + tm_text("iso_a3", size="AREA") +
tm_shape(metro) +
tm_bubbles('"X2010", col = "growth",
border.col = "black", border.alpha = .5, style="fixed",
breaks=c(-Inf, 0, 2, 4, 6, Inf), palette="-RdYIBu",
title.size="Metro population (2010)",
title.col="Annual growth rate (%)") +
tm_format_world(bg.color = *“gray80”)




Interactive map

Income class

B 1. High income: OECD
* 2. High income: nonOECD
3. Upper middle income
4. Lower middle income ‘
5. Low income

NS T T
- Annual growth rate (%)

Less than O
Oto2

2to 4
4106

6 or more

~

pop2010 16,899,015
growth 217

O &
(1L INKA S
Leaflet | © OpenStreetMap © CartoDB

tmap_mode (“view”)
mapl # to which the previous plot has been assigned 35




US choropleth

10to 15
1510 20
20to 25
25t0 30
30to 35
35 to 40
40 to 45
Hawaii ’ Data @ Unites States Department of Agriculture 45 to 50

Shape @ Unites States Census Bureau Missing

36 =
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Crimes in Greater London

Crimes in Greater London
October 2015

Dasymetric map 38 5



Crimes in the City of London
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Crimes in the City of London
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Interactive dot map

SchENgwouHERSFSRk
e Ethnic Origin
M native Dutch .
W Western
Heﬂll' B Non-western

&
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1 dot = 1 person
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Prototype @ Martijn Tennekes. Dots are evenly distributed across the residential area of each neighbourhood. Demographic data, Land use data @. Leaflet| ® CBS, labels: @ Caaf't?DB
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