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I. The Digital Economy

The Digital Economy Is generating an unprecedented volume of
digital data

The digital trace generated as a result of our individual behavior
through and stored in internet platforms, being social —
Facebook...-, economic —Airbnb, Amazon...-, search engines —
Google...-, telecommunications —I-phones-...has changed the
data world...

...And the Statistics World....: Massive new data sources, with
features not imagined before: granularity, coverage,
geographical, economic, financial, consumer preferences....



I. The Meaning of Big Data

Data Volatility

No straight-forward definition
* Doug Laney
= Big data characterized by the “5Vs”

» High-volume, high-velocity,
high-variety
» Veracity and volatility
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Big data (“found”) as *by-products* a
= Social networks ata Veracity N pata volume
= Business operations
= The internet of things
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Il. Where, How is the Potential of Big Data for
S ?

Official Statistics

Historical Time Series

t-4 -3 -2 t-1

3. Big data as an innovative data source
In the production of official statistics
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lil. What Challenges Come with Big Data?

Data Quality Reliability
i indi i i Tlmelmesls\ccuracy
= Quality assessments of indicators will be crucial to Completonpse™ ,Bel__e_v.ance

minimize governance, political, and reputational risks Consistency

= Statistical technigues and methodologies best practices
are needed to specifically address veracity and volatility

= Big data for uncovering meaningful insights, trends,
and sentiments may underlie different quality
assessments compared to using big data in official
statistics

» continuation of consistent and harmonized historical
time series iIs still needed

= Metadata are key to assess and interpret new data
sources
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lll. What Challenges Come with Big Data?

Data Access
= Proprietary data held by the private sector

» Public-private partnerships that safeguard
Independence, privacy, and confidentiality

= Data that companies own may evolve from a
byproduct to becoming a major asset

= Regular licensing costs come in addition to
substantial investments into processing and
storage solutions

= Risk of volatility
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Data Source and

Technigues

Social networks, blogs
and comments

1100. Social Networks:
Facebook, Twitier,
Linkedim

1200. Blogs and
comments

1500. Internet searches
on search engines
(Google)

1700. Mobile data
content: text messages,
Call Detail Record, Data
Detail Record, Location
update, Radio coverage
updates

COnline news

oogle
trends and search
data

now-cast GOP

now-cast unemployment
consumer sentiment

car and propery sales

IV. Big Data and Statistical Domains (1/2)

What May
be the
Potential ¥+
Mational accounts

External sector stafistics
Financial Statisfics Price statistics

Mobile phone system
data

(electronic money
schemes, e.qg. M-
Fesal

Peer-to-peer
tramsactions

financial inclusion indicators
remittances, regional disposable income,
consumption patterns

poverty reduction

SOG "Gender Equality”

ecomnomic growth

Mational accountis
Extiernal sector stafistics
Financial Statistics
Price stafistics

Twitter hweets

consumer confidence index

rorder mobility, tourism, transitioning of
migrants

now-cast food prices

sentiment and topic frend analysis

Mobility and urban statistics
Price stafistics
Demographic and social statistics

Web-scraping of
Facebook posts,
Wikipedia articles

geopolitical risk indicators

price chamnges

civil protesisflabor sirikes and national security
events

consumer sentiment

inclusive infrastructure for sustaimable
development

Price stafistics
Maticnal accounis

Demographic and social statistics
Labor Siatistics

Call Detail Record
data

SDGs indicators, traveltourism, tramsport,
migraticn

Mobility and urban statistics

Traditional
Business
Systems

transactions prices exportimport indicators Financial Statistics
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Data produced by
public agencies
Administrative data

Data produced by
businesses
2210, Commercial

Taxation registers

consumer spending

small business” income

nonresident businessas controlled by resident
parent corporations

business profiling

flight reservation system

Mational acocounis

Price Siatistics

External sector stafistics
Lab=or statistics

Tourism statisfics
Transportation statistics

Population/business
registers

SWIFT data on

tramsaction guantities
and financial market

multi-sourcing fo dernve population and
housing census

population structure

global financial flows

network concentration

cross-border transactions

Maticnal accounis
Demographic and Social Statistics

Maticnal accounts
Price statistics 2.3
External sector stafistics




Data Source and
Technigues

2220. Banking/stock
records

2230, E-commerce
2240, Credit cards
Business websites
Scamner data

withdrawal of cormespondent banking
relaticnships
trade fimancing

IV. Big Data and Statistical Domains (2/2)

wWhat May
be the
Potential 2+

Web-scraping to
collect price data from
online retailers

Web-=craping
business websites

daily inflafion
tuming points in inflaticnary trends
e-commerce imdex

enterprize profiling
job vacancies

Price statistics
Financial stalistics

Mational accounis
Financial statistics
Labor stafistics

Scanner data
Prices and guantifies

national and regional consumer prices
household income and expenditure

FPrice stafistics
Maticnal accounis
Financial statistics

Credit card data

consumer spending
growth trends of the retail sales

Mational accounts
Exiernal sector siatistics

Intermet of
Things
(machine-
generated
data)

Data from sensors
311, Fixed sensors
2111, Home automation
3112, Weather/pollution
SENSOrSs

3113, Traffic
sensorsfiweboam

3114, Scientific sensors
2. Mobile sensors
(trackimg)

3121. Mobile phone
locaticn

F122. Cars

3123, Satellite image=s

e
positioningftracking
data

trawvel services exportsfimports

trip duration

inbound/outbound intermational fravelers
remoteness index

trafiic infensity

Maticnal accounis
External sector siatistics
Demographic statistics
Transport statistics
Urban statistics

Towrism statistics
Population statistics

Traffic/iRoad sensors

pro=ty of economic growith/healih
comimuting time

trafiic infensity
incomingfoutgoing ifraffic
traveltourizm

Mational accounis
External sector siatistics
Transport statistics
Towrism statistics
Mobility stafistics

Satellite imagery
Research and
mapping of weather
and climate data

improved geographical localization of
=siatistical unitzs and assets

spatial sampling frame for output
measurement

land w=e and geostatistical cartography
crop planting area, land use and agricultural
ocutput

population and asset location as proxy for
SO "Gender Equality"

Maticnal account=s

Price statistics

Exiernal sector statistics
Cremographic and social statistics
Transport statisfics

Agriculiural statistics
Demographic and urban statistics

Smart meters (energy
consumption
Measures)

non-occupancy rates

household comsumpiion

electricity supply and consumption
price differentials

househcld structure and size

Envircnmental and Energy statistics
Mational Accounts

Price statistics

Demographic and Social Statistics
Transportation Statistics
Geo-Spatial Statistics

Agriculiural Statistics

Rural amd Population Statistics




V. Dos and Don’ts of Big Data

= In connection to the respective statistical domains, a number of
Dos and Don’ts from big data can be identified, which are
unevenly distributed across statistical domains

= The Dos and Don’ts are largely driven by the essence of big data:

by-products of private technological and business models that
capture the behavior of consumers, corporates, banks,
Individuals, or government agencies

= Big data are particularly promising to enhance directly or
Indirectly statistics on transactions, less so on stocks
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V. Dos and Don’ts of Big Data

Dos
Big data, particularly promising at helping measure:
v “soft” information: sentiment, alerts, reactions...

v’consumer behavior and patterns (e.g., Amazon, Google searches and
‘clicks,’ social networks,...)

v Tourism (e.g., roaming information, Google searches, credit cards,
click-stream data, ...)

v'Financial flows (e.g., SWIFT, mobile phones, ...)
v'Prices (scanner data,...)
v Job vacancies and labor skills (e.g., LinkedIn,...)

v'big data provides granular, microdata
Vi
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V. Dos and Don’ts of Big Data

Don’ts

= Sample representativeness: bias towards more modern and dynamic
economic activities and social behavior

= Big data less suited for stocks, i.e., total financial assets and liabilities of

firms, households, government, nonresidents, both at micro and macro
levels

= Revaluation and other volume changes, particularly important in monetary
and financial statistics

= As by-product, long time-series based on big data are inexistent and will be

fragile because of instability from business and technological changes,
discontinuity in data provision

= Privacy and confidentiality of personal, firm-level data
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