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Motivacion

e Presentar los datos de un modo visual distinto al habitual
nos permite comprender tendencias, cambios, lagunas,
relaciones, direcciones...

e Son aspectos dificiles (a veces imposibles) de tratar
mediante aprendizaje automatico pero que se pueden
captar de modo muy contundente con técnicas de
visualizacion avanzadas

e Estas técnicas no tienen generalmente una definicidn
formal, ni poseen significancia estadistica, quizas no
expliquen las razones, quizas no den suficientes detalles...
pero en cualquier caso ayudan a un ser humano a
comprender de un vistazo una realidad compleja ..u




Motivacion

 Cuanto mas compleja sea esa realidad, mas necesario y
util resulta el analisis exploratorio de datos mediante
visualizacion

e Cada vez disponemos de mas y mas datos, y cada vez
tenemos sistemas de computacion mas potentes para
procesarlos, de modo que cada vez esta adquiriendo
mas importancia la visualizacion

 Una imagen es una poderosa herramienta para instalar
conceptos en el proceso cognitivo, lo cual ayuda a
comunicar mensajes y facilitar la toma de decisiones

e



éSe puede resumir la historia de la humanidad en 100 segundos?

‘e


http://vimeo.com/19088241

Visualizacion

e Millones de datos pueden componer una imagen
elocuente y de especial belleza




AZUL = lugares donde se usa Twitter, = lugares donde se tomaron fotos en Flickr,
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Visualizacion

* A veces, una forma ingeniosa de presentar datos
simples aporta un gran impacto
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Visualizacion

e Cada historia que quieras contar tiene un tipo de grafico
diferente
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https://plotdb.com/chart/1038
http://bl.ocks.org/mbostock/4060954
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https://plotdb.com/chart/1045/
http://www.poppyfield.org/

Presupuestos del NIP en EE.UU.

DATA COLLECTION
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Sankey diagram: http://bost.ocks.org/mike/sankey/
http://sankey.csaladen.es/



http://bost.ocks.org/mike/sankey/
http://sankey.csaladen.es/

Referencias de la Biblia

://www.chrisharrison.net/index.php/Visualizations/BibleViz

http://bibviz.com/



http://www.chrisharrison.net/index.php/Visualizations/BibleViz
http://bibviz.com/

¢Cual es el comercio mas influyente en
Paseo de Gracia (Barcelona)?




¢Cual es el comercio mas influyente en
Paseo de Gracia (Barcelona)?




Visualizacion

e A veces la originalidad no esta en la forma de
representar los datos, sino en lo que se descubre al
visualizarlos




¢Que datos representan esta grafica?




Momentos en los que se anhuncian
rupturas de pareja en Faceboolk

Spring Break (\
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Un gran pico justo antes de vacaciones de primavera
La mayoria de rupturas se anuncian los lunes

A la gente le gusta comenzar el verano estando soltero/a
Un gran pico justo antes de Navidades

El dia con menos rupturas de todo el aiio es el dia de Navidad (jgracias a Dios

https://informationisbeautiful.net/
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https://informationisbeautiful.net/

Visualizacion

 Una grafica sencilla pero que evolucione a lo largo del
tiempo y/o sea interactiva también ayuda a comprender
muchos problemas




Evolucion del reparto de la riqueza

Number of people by income
DATA DOUETE

100

1805
L]

https://www.gapminder.org/tools



https://www.gapminder.org/tools

Genheracion Eléctrica en Espafia
(Ultimas 24h)

Generacién Eléctrica Espaiia - Ultimas 24 horas™™
Estructura de generacion



http://energia.ningunaparte.net/

Visualizacion

 Los videos sobre visualizaciones de datos ayudan a
comprender dinamicas y tendencias






https://youtu.be/8J3T3UjHbrE

Minute by minute, watch how tourists spe
money across Spain and some of its bigges
with this interactive visualisation.

CARTODB



http://bbvatourism.vizzuality.com/

Visualizacion — Interpretacion

Visualizacidn === ========-=——— -~ ——— - =~ - - - >

Formasy

Mundo real kel
colores

m—mmmm e — - - Interpretacion

©Nathan Yau




Proceso Iterativo de
Exploracion de Datos

START
HERE None or next to !
l nothing Don't know yet
What data do —T pest data What do you want |
ou have? > | to know about your
Y ' ever data? |
New questions arise - (Specific
question)
Find related I
data Bar chart |

Pie chart

What do you see What visualization

and does it makes Treemqp — methods should
sense? : you use?

Lineiplo’r 5

ch’f’rérplof

Explore different dimension

©Nathan Yau




©Nathan Yau

¢Qué quiero representar y
como hacerlo?

Possible questions Statistical Possible visuals
Fillin the blanks concepts
- ]
. [ ]
What is the best Mog'm}”?“ =
and worstz and minimums
I
How has changed Temporal patterns
over time?
® 09
What stands Outliers L .. ® @
out from the rest? o9
%
_ .. .. 'Y
What makes different Clustering o 00,
from 2 [ ] .. L
How are o ‘L. .
and related Correlation e, ®

N S N "4




dQué quiero representar y
como hacerlo?

Length Angle Directon @& = AreaorVolume = Color

eeeeeeee

Decrease :

i : X
............

©Nathan Yau




Tipos de Datos <> Maodos de Visualizacion

* Principales tipos de datos:
= Datos categoricos
= Series temporales
= Datos espaciales
= Multiples variables

= Distribuciones
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Datos Categoricos

Categories

When your data is straightforward, with a value for each category, these are easy to
read and create.

Bar graph Symbol plot

A GGG VVith length as Can be used in
visual cue, useful place of bars, but
cHl for straightforward e can be hard to
comparisons see small differ-
o .. | ences
0 10 20 30

©Nathan Yau




Datos Categoricos

Most used search engine

Google
Bing Yahoo Ask AOL  MyWebSearch  Lycos Dogpile
Most used search engine Social networks you have an = . ) . ’ ’ =
account with
Google | Focebook
Bing I Linkedin [
Yahoo [ MySpace [ Social networks you have an account with
Ask | My Yearbook | FAREER
ACL | Twitter [
MyWebSearch YouTube | Linkedin MySpace My Twitter YouTube Tumblr Flickr
Yearbook
Lycos Tumblr |
Dogpie | Flickr m - <
| | | | | | 1 | |
0 400 800 1,200 0 200 400 600 800

Importance of social networks as resource for political news
Importance of social networks How much of what you have

as resource for political news posted recently is political Very important Somewhat important Not too important Not at allimportant

Very important - All I
Somewhat important _ Most I . . .
Not too important _ Some -

None

Not at allimportant

How much of what you have posted recently is political
None

é'_
g_
‘é’_
‘é_
é'_
§_
§_
§_
§_
§_

All Most Some Just alittle

©Nathan Yau




Datos Categoricos

Parts of a whole

The categorical breakdown within a population can be interesting, and you might
want to keep the groups together, although often not essential.

Pie chart Stacked bar chart

Often used to
show poll results
and can also be
used for raw
counts

Parts add to 100
percent, typically
sorted clockwise
for readability

~C

©Nathan Yau




Datos Categoricos

Waste Management in the EU

data source: Defra, 2004

Greece
Ireland

Una grafica de Italy
barras UK -
normalizadas Portugal

ayuda a enfatizar [

Finland

el reparto entre Erance 'R
categorias en | uxembourg e | |
lugar de la Belgium S
magnitud Austria S N A R R R
Germany _
Sweden I R
Netherlands R I A T |
Denmark ‘ |

1
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Fercentage of total waste
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Los resultados de un
cuestionario se
pueden reflejar bien
con barras
horizontales, colores
para cada respuestay
centrados en la
respuesta media

Datos Categoricos

In the first half of 2014, did your business operate at a profit, break even, or at a loss?

Ohio
Georgia
New York

Pennsylvania

Construction
Manufacturing
Services

Retail

Microbusiness
Small
Mid-size

Commercial

Successful Applicants

Unsuccessful Applicants

Non-Applicants
-100% -75% -50% -25% 0% 25% 50% 75% 100%




Datos Categoricos

Aware of ways to limit personal
data collected by advertisers Changed browser setfings

No answer No answer

Aware of ways fo limit personal data collected by

37% 62% I

¢ If aware, have done the following:

--------------------------

Changed browser settings

C e

©Nathan Yau a




Datos Categoricos

Subcategories

Data can have a hierarchical structure, which can be important in data interpreta-
tion and it often allows for different points of view.

Treemap

Shows hierarchi-
cal structure in a
compact space,
area often com-
bined with color

Treemap: http://bl.ocks.org/mbostock/4063582

©Nathan Yau

Mosaic plot

Allows comparisor
across multiple
categories in one
view



http://bl.ocks.org/mbostock/4063582

Datos Categoricos

g

Sunburst: https://www.aculocity.com/labs/sunburst-chart



https://www.aculocity.com/labs/sunburst-chart

Datos Categoricos

Titanic Survival

survived
dead survive
@ Pearson
© residuals:
- 5 12.80
@
[}
E
@
[v]
g 5
@ . 400
&5 © g
2 = 2.00
o 0.00
£
o -2.00
E -4.00
@
g -1.23

p-value =
< 2.22e-16

Mosaic plot: http://www.datavis.ca/online/mosaics/about.html



http://www.datavis.ca/online/mosaics/about.html

Series Temporales

45



Series Temporales

Bar graph

i Useful for
discretfe points in

=" fime

] -

0

1995 2000 2005 2010

Dot plot
3- it Shows distinct
points but might
e LA . need line fo
i-d %7 Voo show trend if not
0 . . *ee much data
] T T

1995 2000 2005 2010

Radial plot

Similar to line
chart but wraps
around

Mas ideas:

Line chart

e Lines can make
it easier to see

2 trends

'| —

0 — | :

1995 2000 2005 2010

Dot-bar graph

3- Focuses more on
endpoints than
# a bar graph

;Tﬂ hr”mm

1995 2000 2005 2010

Calendar

Patterns for days
of week seen
more easily than
views above

January 2011

12p https://uxmag.com/articles/its-about-time



https://uxmag.com/articles/its-about-time

Series Temporales

Se pueden emplear colores por periodo (por ejemplo, por afio) y representar una
serie larga en espiral (izquierda). Si la serie es periddica, el patron se refuerza con

un grafico radial (izquierda). Incluso se puede usar un boxplot radial (derecha) para
resumir la distribucion de probabilidad

Saturday " Meonday

Flights,
in thousands

Spiral plot:
https://bl.ocks.org/arpitnarechania/027e1630738 http://bl.ocks.org/davidwclin/ad5d13db260caeffe9b3

Radial boxplot:

64ef2ac4ceb5c2c0bf616

W


http://bl.ocks.org/davidwclin/ad5d13db260caeffe9b3
https://bl.ocks.org/arpitnarechania/027e163073864ef2ac4ceb5c2c0bf616

Series Temporales

e Frecuencia de nacimientos por dia en EE.UU.

U.S. Average Daily Births: 1994-2014

<0k 11k

5 6 7 &8 9 10 11 12 13 14 15 16 17 18 1% 20 21 22 23 24 25 26 27 28 29 30 31

B =
wl e E IEEE el n

e II O HN § NNEN  SEEEs
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http://thedailyviz.com/2016/09/17/how-common-is-your-birthday-dailyviz/

Calendar view: http://bl.ocks.org/mbostock/4063318 &

L.

[1¢]
=

t



http://thedailyviz.com/2016/09/17/how-common-is-your-birthday-dailyviz/
http://bl.ocks.org/mbostock/4063318

Datos Espaciales




Datos Espaciales

Locations

A direct translation of latitude and longitude to two-dimensional space is straightfor-
ward and intuitive, but can pose challenges when there are a lot of locations.

Location map Connections

Points can be
- connected to
show relation-
ships between
locations

Points represent
locations and
can be scaled
by meftric

Regions

Oftentimes the the density of individual points across regions is more informative than
points on a map that can overlap.

Choropleth map Countour map

Defined regions
colored by data
and meaning
can change
based on scale

©Nathan Yau ﬁ

Lines show data
). continuously
over geography,
using density




Datos Espaciales

http://bbvatourism.vizzuality.


http://bbvatourism.vizzuality.com/

Datos Espaciales

SHET

ORK

Torridge

GIB

Key:
I Majority leave Majority remain
Tie 1 Undeclared

England
Leave 53.4%

15,188,406 VOTES

Counting complete

Northern Ireland

Leave 44.2%

340,442 VOTES

Counting complete

Scotland
Leave 380%

1,018,322 VOTES

Counting complete

Wales

Leave 52.5%

854,572 VOTES

Counting complete

Choropleth: http://bl.ocks.org/fhernand/bel1e9c9fdb0473292abf

Remain 46.6%

13,266,996 VOTES

Turnout: 73.0%

Remain 55.8%

440,437 VOTES

Turnout: 62.9%

Remain 62.0%

1,661,191 VOTES

Turnout: 67.2%

Remain 47.5%

772,347 VOTES

Turnout: 71.7%



http://bl.ocks.org/fhernand/be1e9c9fdb0473292abf

Datos Espaciales

806 trumpa clinton 282

.

46.1% votes | 62,979,279 270 electoral votes to win 65,844,954 | 48.2% votes

< e
006
0066060000060
000600600000
000600000606
000000606
0060600
®© ©6 O

@ tump @ clinton johnson @ stein @ other voting or processing key race




Datos Espaciales

NYCFC Defensive Actions

4e-04

3e-04

2e-04

1e-04

0e4+00

0.00030

0.00025

0.00020

0.00015

0.00010

0.00005

0.00000

http://www.americansocceranalysis.com/home/2015/8/17/shot-limiting-bringing-the-heat-maps



http://www.americansocceranalysis.com/home/2015/8/17/shot-limiting-bringing-the-heat-maps

Multiples Variables

EVERYBODY WHO WENT TO
THE MOON HAS EATEN
CHICKEN!

CooD CRIEF.
CRICKEN MAKES
YOU GO TO
THE MOON!



correlacion fuerte

Multiples Variables
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Con un grafico de
burbujas podemos
visualizar cuatro
variables (x, y, tamafo
del punto y color)

Multiples Variables

Life Expectancy (years)

20

75

70

65

G0

55

50

Life Expectancy v. Per Capita GDP, 2007

Africa
Americas
Asia
Europe
Oceania

9000

3 4 5 6 7 & 8 z 3 4 5 & T & 9 2 3 4 5
1000 10k

Per Capita GDP ($ circ. 2000)

Bubble chart: http://help.plot.ly/make-a-bubble-chart/



http://help.plot.ly/make-a-bubble-chart/

Multiples Variables

Se puede hacer dinamico para comprender la evolucion de cada punto

@]

https://www.gapminder.org/tools



https://www.gapminder.org/tools

Multiples Variables

Con un scatter matrix
podemos comprender 0
de un vistazo la o
naturaleza de los datos
y posibles correlaciones
entre variables.

SepalWidthCm
w
=]

o
n

~
o

-

Species
+ Iris-setosa

+ lIris-versicolor
= Iris-virginica

Aprovechamos la
diagonal para mostrar la
distribucién de cada
variable

PetalLengthCm
O o H mow ks o oo - m W

PetalWidthCm

00

5
404550556065 70758085 15 20 25 30 35 40 45 50 ¢ 1 2 3 4 5 6 7 8 -0500 05 10 15 20 25 30
SepalLengthCm SepalWidthCm PetalLengthCm PetalWidthCm

Scatter matrix: http://benjiec.github.io/scatter-matrix/demo/demo.html ﬁ



http://benjiec.github.io/scatter-matrix/demo/demo.html

Multiples Variables

Cuando son muchas
variables podemos
representar, en su lugar, el
coeficiente de correlacién
de Pearson (0 si no hay
correlacion, -1 si hay
correlacion lineal negativa
perfecta o 1 para
correlacién positiva)
mediante elipses y colores
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Y, por qué no,
itodo en uno!

Multiples Variables
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Multiples Variables

Positive comelation
Lineas run parallel

Negative cormrelation

Lines cross consistently
-ﬁ-_'___-_‘
—
T — I 2 1
100 204 2 4 02 +
ﬁ?’ 20
Weak correlation ’ 1 L+
Mo clear direction | 10 + 11 01
T~ T I I I I f i 1' I
TN Avg. course Avg. lecturer Worst success Avg. no.
Lot Sparetime () evaluation score  evaluation score rate participants feg: grade

Parallel coordinates: http://bl.ocks.org/mbostock/7586334 ﬁ



http://bl.ocks.org/mbostock/7586334

Multiples Variables

Games Usage Field Free  3-point Turn- Turmover Minutes Poinits Rebounds Assisis
played goal % throw% % overs rafio per per per per

En graficos heat map es
recomendable ordenar una
columna (en el ejemplo,
“Points per”) para ver mejor
las correlaciones y
tendencias

©Nathan Yau




Multiples Variables

La rueda de dependencia o
chord ayuda a representar
como se relacionan las
variables por pares

Huawei

L

http://www.visualcinnamon.com/2014/12/using-data-storytelling-with-chord.html
http://www.redotheweb.com/DependencyWheel/
Dependency wheel: http://circos.ca/



http://www.visualcinnamon.com/2014/12/using-data-storytelling-with-chord.html
http://www.redotheweb.com/DependencyWheel/
http://circos.ca/

Multiples Variables

Un hibrido entre Sankey y
Rueda de Dependencia

https://plotdb.com/chart/1039/
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https://plotdb.com/chart/1039/

Multiples Variables

OKCupid Compatibility by Religion

Source: OKTrends, 2009
Agnostic male-
Atheist male~
Buddhist male-
Catholic male-
Protestant male-
Hindu male-

Muslim male-

Jewish male-
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Heatmap: http://help.plot.ly/make-a-heatmap/



http://help.plot.ly/make-a-heatmap/

Multiples Variables

All units in per 90 Lionel Messi Season: 2012-13

Season: 2012-13
FC Barcelona

All units in per 50 Cristiano Ronaldo
Real Madrid

Mon-penalty Goajs
1.6

ron-penalty Goajs
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Created by: Created by:
Mat Jamnes & Nat James &
Statsbomb.com Ted Knutson

Statsbomb.com Ted Knutson

Radar (spider) chart: http://bl.ocks.org/nbremer/6506614


http://bl.ocks.org/nbremer/6506614
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Distribuciones

Distribution Summary

You can visuadlize data at different granularities with the charts above. These show key

values for a less specific view of distributions.

Box plot Violin plot
Shows range, A combina-
median and tion of a box
| ! quartiles —— plot and
density plot
| | | |
-2 0 2 4 -2 0 2 4

Median
- . (Qz)
Minimum Value in
the Data 25th Percentile (Q,)

| S

L ] *® &

75th Percentile
(Qs)

S

%8 —

Potential

Outliers Interquartile Range

(IQR)

Maximum (Minimum Value in the Data, @, — 1.5*IQR)

Maximum Value in
the Data

l

*e ® @

N/

Potential
Outliers

Minimum (Maximum Value in the Data, Q; + L.5*IQR}

http://boxplot.tyerslab.com/

Distribucién DA vs Mormal para el RCI 40
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http://boxplot.tyerslab.com/

Distribuciones

Distribution of one variable

You can see where data is clustered and see any outliers by keeping track of where
they sit on a value axis.

Deastribution of d (sampla)
by Tipa,_Suets

Histogram Density plot

03 -

Value axis on 03 - Like histo-

~ the horizontal gram but
0.2 : 02 - ;
and density continuous i
0.1 - on the vertical 0.1 - instead of
bins
0 0 — T | T
-2 0 2 4 2 0 2 4

Distribution of multiple variables
Sometimes values come as pairs, and it makes sense to show both values at the same

fime.
Heat map Surface plot
Density on a Shows same
a 2-D plane, patterns as
using color as heat map,
visual cue but uses
height
instead of

color




©Nathan Yau

Distribuciones

One-inch bins

Small bins shows variations at higher
granularity.

12 =
10 =

Half-foot bins

You can see distribution around the
median, but you can only see some
variation.

40 —

30_

20 —

40 50 60 70 80 90

Two-inch bins

You see less variation, but the distribution
around the median is more obvious.

One-foot bins

The spread of the dataisn't as obvious.
because the larger bins show less detail.
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Todlo se puede ver de diversas formas:
Piensa como quieres contarlo

LIFE EXPECTANCY AT BIRTH LIFE EXPECTANCY AT BIRTH
2015 COMPARED TO THE GLOBAL AVERAGE, 2015
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https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/

]

Todc

LIFE EXPECTANCY AT BIRTH
20008 vs. 2015

O bien
haciendo
énfasis en el
progreso en los
ultimos anos

También
animado

https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/

- 8 - Plensa cémo quieres contarlo

se puede“ ver de dive?sas formas. .

3



https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/

Todlo se puede ver de diversas formas:
Piensa como quieres contarlo

Distribucion global segun afio

LIFE EXPECTANCY AT BIRTH, 2000-2015
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https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/

Enfasis en paises con grandes
fluctuaciones

LIFE EXPECTANCY CHANGE FROM PREVIOUS YEAR, 2001-2015

-18% &% 16%
[ LB |
Botswana Eritrea
o0 [ ]
2881 2015
Haiti Lesotho
[ [ ]

Liberia Myanmar

® L L ]
Rwanda Zambia

@

W


https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/

Todlo se puede ver de diversas formas:
Piensa como quieres contarlo

LIFE EXPECTANCY AT BIRTH
FOR MALES AND FEMALES, 2015
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https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/
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Segun género

LIFE EXPECTANCY FOR MALE AND FEMALE, 2068-2015
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https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/

Todlo se puede ver de diversas formas:
Piensa como quieres contarlo

Distribucion global segun afio Distribucion pero mas informativo
LIFE EXPECTANCY AT BIRTH LIFE EXPECTANCY AT BIRTH
IIIIIIIIIIIIIIIIIIIII -2015 DISTRIBUTION OF COUNTRIES, 2008-20815
_ _ N . go——

https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/



https://flowingdata.com/2017/01/24/one-dataset-visualized-25-ways/




Sofrtware

 Herramientas de visualizacion: Microsoft Excel, Google
Spreadsheets, Tableau Software, QlikView, Spotfire,
EDEN, R, Python, JavaScript...

e Especificos:
= Gephi: grafos y redes
= ImagePlot: imagenes
" TreeMap
= TileMill, indiemapper, GeoCommons, ArcGIS: datos espaciales

e E|l software de visualizacion tiende a especializarse en

e

determinados tipos de datos o caracteristicas




Tableau Software
http://www.tableausoftware.com
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http://www.tableausoftware.com/

R Pytihon
http://www.r-project.org/ https://matplotlib.or

https://seaborn.pydata.o

N TEN N TR | e SN 1Y

* Lenguajes de programacion w.cce. . e '

e Codigo abierto .. Wy

I o sl ok @i BhE,

* Python es especialmente ~ “=tosom = ‘ oy '

potente para integracion de e iw i

software y soluciones web = s

e Extensiones en R: ggplot2,
network, ggmaps,

animation, portfolio...
https://github.com/fcharte/ExploraV

e

isualizaconR

e Bibliotecas en Python:
matplotlib, seaborn...

https://blog.modeanalytics.com/pyt
hon-data-visualization-libraries/ /\



http://www.r-project.org/
https://matplotlib.org/
https://seaborn.pydata.org/
https://github.com/fcharte/ExploraVisualizaconR
https://blog.modeanalytics.com/python-data-visualization-libraries/

JavaScript

Necesidad de
programacion

Slasping Enting and drinking

|Ideal para Web y graficos
interactivos

Famliy care Working

Bibliotecas:

= Data-Driven Documents
(D3): http://d3js.org

= Raphaél

= JavaScript InfoVis
Toolkit...

Para empezar:

https://my.infocaptor.com/free data_visualization.php

Se puede usar en KNIME:

https://www.knime.org/blog/from-d3-example-to-
interactive-knime-view-in-10-minutes



http://d3js.org/
https://my.infocaptor.com/free_data_visualization.php
https://www.knime.org/blog/from-d3-example-to-interactive-knime-view-in-10-minutes

Fuentes de Datos V
Software para Extraerlos

* Datos:
» https://data.world
» https://data.humdata.org/
» http://www.kdnuggets.com/datasets/index.html
* http://blog.bigml.com/2013/02/28/data-data-data-thousands-of-public-data-sources/
» http://blog.visual.ly/data-sources/
» http://www.datawrangling.org/some-datasets-available-on-the-web/
» https://github.com/caesar0301/awesome-public-datasets
» http://mldata.org/repository
» http://homepage.data-planet.com/
* http://getthedata.org
= http://census.okfn.org
» http://datamarket.azure.com/browse/data
* http://aws.amazon.com/es/datasets/
» https://www.quandl.com
» https://datamarket.com/data/list/?q=all
» http://kaggle.com
* https://open-data.europa.eu/es
* http://datos.gob.es
» http://www.red.es/redes/datosabiertos/
» http://granadaendatos.granadaimedia.com/
= http://transparente.ugr.es

e Software:
» https://scraperwiki.com/
» http://sourceforge.net/projects/gimagereader/
» http://schoolofdata.org/



http://www.kdnuggets.com/datasets/index.html
http://www.kdnuggets.com/datasets/index.html
http://www.kdnuggets.com/datasets/index.html
http://blog.bigml.com/2013/02/28/data-data-data-thousands-of-public-data-sources/
http://blog.visual.ly/data-sources/
http://www.datawrangling.org/some-datasets-available-on-the-web/
https://github.com/caesar0301/awesome-public-datasets
http://mldata.org/repository
http://homepage.data-planet.com/
http://getthedata.org/
http://census.okfn.org/
http://datamarket.azure.com/browse/data
http://aws.amazon.com/es/datasets/
https://www.quandl.com/
https://datamarket.com/data/list/?q=all
http://kaggle.com/
https://open-data.europa.eu/es
http://datos.gob.es/
http://www.red.es/redes/datosabiertos/
http://granadaendatos.granadaimedia.com/
http://transparente.ugr.es/
https://scraperwiki.com/
http://sourceforge.net/projects/gimagereader/
http://schoolofdata.org/

Referencias

https://datavizcatalogue.com/

Ben Fry, Visualizing Data. Exploring and
Explaining Data with Processing Environment,
O’Reilly, 2007. ISBN: 978-0-596-51455-6

Nathan Yau, Visualize This: The FlowingData
Guide to Design, Visualization, and Statistics,
Wiley, 2011. ISBN: 978-0470944882.
http://flowingdata.com/

Nathan Yau,
Means Something,
1118462195

Visualization that
2013. ISBN: 978-

Data Points:
Wiley,

Marjorie M.K. Hlava, Visualization for Data
Analysis: A New Way to Look at Content (Julio
2012) http://youtu.be/cjz81-eWAWS

The beauty of data visualization -

McCandless:
https://www.youtube.com/watch?v=57g-

C8AAIGg

David

http://www.informationisbeautiful.net

http://www.r2d3.us/visual-intro-to-

machine-learning-part-1/

http://gothamknowledge.tumblr.com/

post/66252844859/circle-of-life-the-

beautiful-new-way-to-visualize

http://www.smartdatacollective.com/j

agadish/410273/why-we-love-these-5-

data-visualization-tools-and-you-

should-too

https://public.tableau.com/s/gallery

https://data2.unhcr.org/en/dataviz

https://plotdb.com/

https://www.gapminder.org/toolsﬁ
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