


About QuantCube Technology




QUANTCUBE TECHNOLOGY

Data science driven real-time macroeconomic analysis
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BIG DATA ANALYTICS FOR MACROECONOMICS -

Provides unique real-time macro data
USA, Eurozone, China

Satellite Data GDP Nowcast — US, Eurozone, China See what Wall Street does not see (feedback)
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THE REFERENCE IN REAL-TIME MACROECONOMICS -

Prediction of US Elections - Twitter Analytics

"Data Science for Economics and Finance: Methodologies
Publication with JP Morgan Global Macro Quant Team

and Applications® — Springer Edition

Massive data analytics for macroeconomic JP Morgan

nowcasting

JPMorgan

29 October 2020

Global Quantitative & Derivati ay

Big Data and Al Strategies
Social Media Analytics for US Election

Peng CHENG and Laurent FERRARA and Alice FROIDEVAUX and Thanh-Long

Mooby’s

Finance Abstract Nowcasting macroeconomic aggregates has proved extremely useful for
\ policy-makers or financial investors. in order to get a real-time reliable information
to monitor a given economy or sector. Recently. we witnessed the arrival of new
large databases of alternative data, stemming from Internet, social media, satellites,
fixed sensors, texts ... By correctly accounting for those data, especially by using ap-
propriate statistical and econometric approaches, the empirical literature has shown
evidence of some gain in nowcasting ability. In this chapter, we propose to review
recent advances of the literature on the topic and we put forward innovative alterna-
tive indicators to monitor the Chinese and the U.S. economy.

Data Science for
Economics and

« Previously we have discussed the use of Twitter sentiment data as an altemative to traditional polls. We now

w: C R ED lT AG R I CO LE examine the Twitter sentiment provided by QuantCube in greater detail by looking at the county level In

CORPORATE & INVESTMENT BANK  particular, it can help with identifying candidate supports among various demographic groups.

+ As an example. Figure 1 below shows the difference in Biden — Trump support in some swing state counties
(AZ FL. GA. ML NC. OH) with sufficient Twitter user data. These counties are sorted into quariiles by
Hispanic population % when combined with county demographic information. As we can see, in count:es with
the highest Hispanic % (yellow line = 4), Trump has made the most significant gains since late September.
This could be usefnl in informinz us the voter support in states such as FL and AZ.

The state of tourism in Africa during
Covid-19 and beyond: Evidence from

.: Insee, QuantCube, PSE, CANDRIAM and Société Générale
frd create a new research Chair :

PARIS SCHOQL OF ECONOMICS

INSEE
%

« Measurement in Economics, Nowcasting — Beyond GDP »

THE WORLD BANK

IBRD « IDA | WORLD BANKGROUP

big data’

Rabah Arezki,»®< Alice Froidevaux,‘ Thanh-Long Huynh,* Ha Minh Nguyen®

and Nicolas Salez?
*African Development Bank; "World Bank; “Harvard Kennedy School;

‘QuantCube Technology

AN EXCEPTIONAL PARTNERSHIP pNEDEDE
QUANTCUBE This Chair is the result of an exceptional and original partnership, thanks to the diversity and the 3"'* %, RTRODUCTION
b e complementarity of the entities who are committed to sharing and carrying out their ambiticns in these fields of g %\ !
TECHNOLOGY research. It brings together the French National Institute of Statistics and Economic Studies (INSEE), whose work 5 - For many African countries, tourism provides a substantial share of jobs and foreign
in th?s field is authoritative, a start-up qffering.macroeconomuc forecasts based on Big Data and Artificial receipts. As of 2018, tourism receipts represented about 40% of exports over GDP for the
Intelligence (QuantCube Technology), an international asset management company (CANDRIAM) and a major ' Seychelles and Mauritius and were as high as 70% for Sao Tome and Principe (see Figure
SOClETE GENERALE French bank (Société Générale), that together intend to develop their methods of economic measurement and “Z;b ",Q- 1). For the continent as a whole, tourism contributed US$168.5 billion, accounting for 79
; y ; . % : ISHBB.5 ; 7%
Corporate & Investment Emkmg analysis, and a research and teaching center (Paris School of Econoemics) that has always been committed to a %QVELM of Africa’'s GDP in 2019 (World Travel and Tourism Couneil 2020). The Covid-19 pandemic
quantified and statistical approach in economics. The Chair will be able to develop scientific collaborations and R - - - -
has brought tourism to a sudden standstill. Tn this chapter we use big data analysis to

mobilize diverse expertise. For example, it will collaborate with the OECD in the framework of its WISE (Well- > = TR % R
explore the effect of the pandemic on tourism in Africa and discuss how to shape recovery

being, Inclusion, Sustainability and Equal Opportunity) program. 3
for the sector.
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Sector Intelligence

With Satellite Image Analysis

lm QUANTCUBE
TECHNOLOGY



L
COMPUTER VISION ANALYTICS =

Data science driven real-time macroeconomic analysis

Based on a very fundamental approach, we identify the
Satellite imagery strengthens our multisourcing datalake sectors that drive the economy of countries and cities.
for our Economic Intelligence Factory Then we select the data sources that allow us to track
these sectors in real time
Satellite images benefits:

e Quantitative and qualitative indicators that can be
compared across countries (including countries
where little official data is disclosed)

o Granular information available at the asset,
regional or country level

e Transparent information that is not dependent on
government-reported data

e Access to historical data to build time series

Real Estate

L 4

@ Shipping
A Mining
-
v

Agriculture

Tourism

City i
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COMPUTER VISION ANALYTICS

Data science driven real-time macroeconomic analysis

[
| Using satellite images (Sentinel-2) and g
| meteorological data, we provide real-time
I estimates of the crop yield per region and |
counlx? allowing better tracking of the ¢ &
| agricultur "

al activity.

Using satellite data analytics, QuantCube Technology added to
the existing product ‘Global Macro Smart Data’ a significant

added value layer, allowing to provide a granular vision of the s B/ =9 &7 gl s S -
activity of each sector of the economy. gl predl’ 1 LG pe——

estimate the le\el of pollu(lon per reqlon |
and country. Focusing on the industrialized
" areas, the level of pollution allows ug to
& track industrial production.

QuantCube Technology has developed a new methodology of
creating high frequency industrial macro-indicators based on v S b |
satellite images. S P ol AR | e e e

Sentinel-2 satellite images. Focusing
urbanization evolution allo

the dynamism and attractiveness
over time

> Urban Growth Index
» Pollution Monitoring
> Agriculture Yield Index I > M  WATER STRESS
> Water Stress Monitoring o 7 A o o TR Cuertcube ok e sutace of mutpl

¢ water sources using "‘enbnel2 satellite ¥/ ig}
images. Monitoring the water surface |

> Deforestation Monitoring .'j:-"' ,' :' ’ :"‘ v ._’!': : £ ,”.‘ ; Ly fluctuations enables to pinpoint drought |

events that have a noticeable impact on |

’ T . » & water intensive economic sectors. | E——
> ’ .- U, iy > .- / , v , o 5 ) 20l | 1 >
N M. 1.4 g .
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QUANTCUBE REAL ESTATE INTELLIGENCE

New Construction Real Estate Activity

Sentiment Analysis Publications

Measure Urbanization per
regions and districts

Estimate the level of Chinese sentiment Index for

construction per site and the top5s real estate developer
occupancy rate in labor e MPE§eE5
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QuantCube Real Estate Intelligence
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Social Media News Data Mobile data Earth obse.rvation satellites
Data image
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TRACKING NEW CONSTRUCTION

With low-resolution & high-resolution satellite images

Using low- and high-resolution satellite images to track new construction

Systematic detection of new constructions with low
resolution satellite images

Systematic building detection and volume estimation with high

resolution satellite images

Peabody, USA - 2017 Northshore Mall expansion Buildings classification Volume estimation using

and renovation Digital Elevation Models

\J

Cesa Ccnes N &

CENTRE NATIONAL D'ETUCES SPATIALES

QuantCube Urban Growth Indicators led to a joint paper with the CNES, AIRBUS, IGN, ONERA a | g e;

‘Al4GEOQO: Toward a global “3D Smart Map”’
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https://www.ai4geo.eu/

TRACKING NEW CONSTRUCTION

With low-resolution & high-resolution satellite images

Identify new constructions in an area of interest, whether in
Europe, America or Asia

Collect low . Calculate the Digital
: Estimate the i i
resolution Collect high dentity the Surface model (DSM)

o urban growth resolution buildings with
satellite imagery (surfacz _2D) sateTIite lijrr:a - o gS with CARS tool (volume
(Sentinel 2) g4 urban growth)

Detection of areas that have
become generally urbanized
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TRACKING NEW CONSTRUCTION

With low-resolution & high-resolution satellite images

City La Plata in Argentina, August
2018:

IMES @’ sentinel-2

212,2189 km?

OUTPUT

PREDICTION
process
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TRACKING NEW CONSTRUCTION -

With low-resolution & high-resolution satellite images

Identify new constructions in an area of interest, whether in Europe, America or
Asia.

Collect low . Calculate the Digital
: Estimate the i i
resolution Collect high dentity the Surface model (DSM)

urban growth resolution buildings with i
(surface - 2D) satellite imagery cOoS with CARS tool (volume
(Sentinel 2) urban growth)

satellite imagery

Precise detection of buildings in a
small area
a N
Identification of the type of new
- buildings: residential, commercial, IGN cfes  owera
al e industrial TR -
g .t .~ 4 \ y TECHNOLOGY m
8°@
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TRACKING REAL ESTATE ACTIVITY

With Telecom Data and Satellite Images

Using Telecom data and satellite images on specific ROl to estimate commercial & logistics real estate activity

Hospitality
Commercial

Logistics

Number of vehicles

.
.
Nomy hbrgee®s 4

Mall',

Telecom data on Northshore Mall, Peabody Satellite images — detection and counting of vehicles on specific ROl

Ccnes

CENTRE NATIONAL 0'ETUCES SPATIALES

QuantCube Activity Level Indicator led to a joint paper with the CNES
Scientific article titled ‘Vehicle detection and counting from VHR Satellites images’ published with CNES (French Space Agency) & IRISA — Oct 2019
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TRACKING REAL ESTATE ACTIVITY
With Satellite Images

») Get the number of vehicles per ROI
) Aggregation per sector (Macro Smart Data) or company
(Equity Smart Data)

& i
Mal¥

Hospitality
Commercial

Logistics

Number of vehicles

D~y - A ; Ay ——
\, : » T T ) N = - —~ X — —

Scientific article titled ‘Vehicle detection and counting from VHR Satellites images’ published with CNES (French Space Agency) & IRISA
— Oct 2019
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TRACKING REAL ESTATE ACTIVITY

With Satellite Images Pléiades images (70 cm of resolution)
Challenging: cars are composed of

few pixels!
We implemented a detection model (YOLO) and a segmentation model

(Tiramisu) Mixed model :
- A mixed model based on both predictions increases the number of - Recall = 80.3%
detected vehicles. - Precision = 81.8%

Tiramisu YOLO Mixed model
& IRISA

. QUANTCUBE 17
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Satellite Image Analysis
A multitude of applications
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COMPUTER VISION ANALYTICS
Satellites & Applications

MACRO ECONOMIC LEVEL

ile-de-France AVERAGED on 2020-01-29 o

Earth Observation satellites : Sentinel 2 & Landsat 7&8 _, | v _
High Resolution satellites : Pléiades (50cm resolution) g . '

Atmospheric satellites : Sentinel5P & OCO-2

Radar satellites : Sentinel 1 %'

Thermal images : Landsat 8 & Sentinel 3

Mining Agrlculture Manufacturing Oil&Gas Industry
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COMPUTER VISION ANALYTICS
Satellites & Applications

P o — — ——— — — — — — {—— — — — — — — — — — — — — — — — — — — — — — — — —— — — — — — — — — — — — — — —

time = 2018-10-21

latitude

g
Deforestation Air Pollution Biodiversity Impact

i T

Bt
.

|

Clean Energy Generation Water Pollution Water Stress Index
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