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CARTO

Pioneers in Location Intelligence

1,200 150+

Customers . Team members

Accel EARLYBIRD . . 2017

CART®



CARTO turns location data into business outcomes in 5 key

steps

]
ﬁ'!"

Data Ingestion &
Management

CART®

Data Enrichment
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Solutions & Integration

Visualization



Market-leaders in Cities & Covernments use CARTO:
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Thousands of business
decisions are still based
on census data

CCCCC



United States
United Kingdom
Spain

Australia

Japan

Canada
Germany

Italy

CART®

9 years ago
8 years ago
8 years ago
3 years ago
4 years ago
3 years ago
8 years ago

8 years ago

Year
Average

Weighted by population



90% of people have their
phone within 1M reach 24
hours a day

CCCCC



CART®O

5
5bn

More than 5 billion people are
calling, texting, tweeting and
browsing on mobile phones
worldwide

Mobile Data is Booming...

|

18x

Mobile data traffic has grown
18-fold over the past 5 years

—

S5

7

=

11.6bn

There will be 11.6 billion
mobile-connected devices by
2021



Location Data Brings
Context to Mobile Data

Huge opportunity to expand Location Intelligence to
new organizations that are now getting ready to be
location aware.

CCCCC



Q) vodafone




DELIVERIES
NUMBER OF VISITORS = MARCH

: |< = March2019
8,161,640

MAP LEGEND

FILTERS

Paracuellc —
DAYS
de Jarami .
2,497,455

All Week

suouono P

Weekday
Weekend

GENDER DISTRIBUTION (%)

(© Hours

All Day

2 Y
Pozuelo de Alarcén E

Morning

Afternoon
Coslada

Evening

Night

@, TARGET
Campamento

POPULATION DISTRIBUTION (%)

+

Rivas-Vaciam
LCORCON

v ,

LEGANES

Vodafone Analytics © CARTO dowere y CART® |



Privacy by design

Multiple mechanisms in place to preserve our customers’ privacy and
to ensure we are 100% GDPR compliant

Vodafone Big Data Platforms

1. 2. 3.

Data anonymization Opt-Out Data
Network events removal aggregation

collection

No data is used to locate or contact individuals

CART®

Vodafone Analytics




CARTO stack

1
1
MOBILE SDK : CARTO BUILDER CARTOFrames HTMLS5 USER APP
1
1
1
1
1
1
1
|
| Leaflet / Google Maps / Mapbox GL
1
|
1
| Fastly CDN (cloud only)
|
|
1
| Caching / Load balancers
CARTO ON AWS / :
GOOGLE CLOUD / i
ON-PREMISES : Maps API / SQL API / Import AP
1
1
|
1
1
! Data observatory PostGIS + CARTO-specific functions
1
R IS
|
1
Location Data Services PostgreSQL

CART®



Vodafone Analytics starts by bringing value to 4
key verticals




Answering key questions

o—

CART®

WHO

Demographics

Catchment

®
Date / Time

B Seasonal Change

| Rush Hour

I Dwell Time

— Weekend / Weekday

WHEN ———  WHERE

— POl Visits
— Work / Home

| Cross Location Visits

®
— Travel Mode
| Origin / Destination
| Typical Journey
| New / Repeat Visits
HOW WHY ————@

Journey Purpose
(Commute vs Leisure)



MAP LEGEND

2,835973

Lepe Huelva

Vodafone Analytics

Jerezde los
Caballeros

Jerezu

Cadiz
San Fernando

GIBRALTAR

CEUTA

TANGIER

Penarroya
Pueblonuevo

DELIVERIES

< = Sep19 -
FILTERS
Pozoblanco
DAYS
All Week
Linares
AU Weekday
Cordoba Weekend
Jaén

© Hours
Ecija
All Day
Lucena
Morning

Granada Afternoon

% Evening
Night
7 - El Ejido
3180 Motril
Torremolines @ TARGET

Marbella

Alboran
Sea

© CARTO were y CART® Engineere



It is time to move from
visualizing data on maps to
analyzing data using maps

CCCCC



Q =
Where? Why?

Where are tourists staying and going to? Can we model the patterns and movements
of tourists to improve operational
efficiencies?

You're likely using a Bl platform

You need to use an LI
Platform

CART®




CARTOFrames and
Data Observatory 2.0

A Python package for integrating CARTO maps, analysis, data
services, and the CARTO Data Observatory into your data
science frameworks, including Pandas and Jupyter Notebooks.

Explore # Enrich # Analyze # Share

Clean, geocode Access a wide Get insights from Once your analysis
and visualize range of datasets your data using our is done, add

your data from third party APl and your own widgets and share
straight out of and open data libraries, functions, the result

Jupyter soruces. and workflows.

notebooks.

CART®O

In [22]): layers = [
vector.Layer (
'county_points_with_population',
size='75*sqrt($estimate total)/sqrt(viewportMax($estimate total))',
color="'opacity(ramp(linear($estimate_total,viewportMax($estimate_total),v
strokeWidth='0.05*sqrt($estimate_total/sqrt(viewportMax($estimate_total))
strokeColor='opacity(ramp(linear($estimate_total,viewportMax($estimate_to

]
vector.vmap(layers, context=cc, size=(800, 400), basemap=vector.BaseMaps.darkmatte

Out[22]:




Fusing multiple data streams to find twin
areas between cities

d (Yorigina Ytarget) — Z }/origin (]) - Yt.arget (])
J

With some caveats:
1. Different variances?
2. Correlated variables?
3. Missing data?

4.  When is a distance small enough? Or how to define similarity?

Similarity Score

& »
< >

1

CART®

vut| s

In [4]:

Out[4]:

Madlll

PORTUGAL
SPAIN

Lisbon«

Sevlll

Let's see a summary of the data available for the region of
MADRID for a given spatial resolution: providers and packages
(DO)

mad = regions[1]

spatial resolutions = ['305 meters']

providers = mad.list providers(spatial resolutions=spatial resol
utions)

providers df = entities2df(providers)
providers_df[['description’','id', 'name']].sort _values(by='id')

description | id name

) yodafore

[
-t

Open demographics data from CARTO Data Observa...

>
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C/Goya in Madrid

Demographics Demographics Demographics Demographics
Vodafone Analytics Vodafone Analytics Vodafone Analytics
Road Traffic Road Traffic
Financial Financial

Points of Interest

CART®O



Vodafone Analytics evolution

Day of Travel

All selected

Thursday 172.3K

Friday 171.2K

Wednesday 169.3K

Tuesday 167.7K

Monday 163.1K
w Qatiirdav 147 K

Time of Travel

All selected

Midday 366.0K

Morning 290.3K

Night 239.1K

Evening 230.3*

CHUECA

Direction of Travel

All selected

w 187.1K

S 173.6K




Direction of Travel

Crafted with ¥ and CARTOframes | Learn more

© CARTO © OpenStreetMap contributors

Trip Time
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