Big Data for
Measuring the
Information
Soclety

INTERNATIONAL TELECOMMUNICATION UNION

BIG DATA PROJECT - INNOVATIVE WAYS TO UTILIZE BIG DATA AS A NEW
DATA SOURCE FOR ICT INDICATORS

MARGUS TIRU. PROJECT COORDINATOR, ITU CONSULTANT




The Objective

Demonstrate how Big Data can be used
for ICT measurement — to produce new
and existing ICT indicators to enhance
data availability, benchmarks and
methodologies to measure the
information society




Big Data
Indicators

Replace existing
indicators

Complement existing
indicators
(granularity,
disaggregation)

New indicators

New indicators

Replacing or
complementing
existing indicator

Big Data
Indicators

Replacing or
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Household Surveys
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Administrative Data
ICT Indicators



Big Data

In this project we consider erererene || wemeeee | Q00,0

Big Data sources from e it | - 8

Mobile Network Operators Data atRest || DatainMotion || DatainMany || Datain Doubt
(MNOQO) and Internet Service it || B || oSEE. W

Providers (ISP), who possess .
valuable residual data from
the aspect of ICT

Source: hip:fweall-managed-business-intell menca.blogspot.in'20 1206/ g-d ata-fourth. bimid




Magti, Geocell,
Beeline, Silknet

Claro, i ;
Movistar, fagites = s T Globe, Smart
Tigo Une : Safarikom, @ '

i Telkom

6 Pilot Countries
The Philippines, Georgia, Colombia, Kenya, UAE, Sweden




Local Stakeholders

Telecommunication regulator / ICT Ministry
National Statistical Institutes
Data protection commission/agency

MNOs and ISPs — data providers:

> Globe, Smart, Magti, Geocell, Beeline, Silknet, Claro,
Movistar, Tigo Une, Safarikom, Telkom, Etisalat, Du



Pilot Studies’ Challenges

Access to the data
o Legal clearance (regulations)

o Administrative aspects

@)

o What source data are collected and available

Processing and analysis of large data sets
o Location of the processing

o Methodology for processing, quality of the data and indicators

What indicators can be calculated?

o Are the resulting indicators valuable and usable foe policy and investments
decisions?

° |s the data comparable nationally, internationally, over the time?



Status
®
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\
‘ Accessing the data (legal, technical)
|

[
‘ Analysing and evaluation of the results

‘ Combining and comparing the results with other countries
/



Country

Sweden

Philippines

Georgia

Colombia

Kenya

UAE

Status overview

Needs resolving contract issues and privacy

obfuscation

Waiting for legal go from data providers

Data request from data providers,
preparations from data providers to send
data, GNCC to process data

Providers committed, but lack of resources
and time now, 2017 Q2 expected

Ready, need to resolve some aspects of
data processing and administrative

guestions

Official request made from TRA, data
providers preparing for processing of the

data

Location of
the
processing

ITU

Data
providers

GNCC

Mixed

Data
providers

Data
providers

Expected
data
scientist's
visit

December

January

February

March-April

January

January

Country
report
ready

January

February

March

April

February

February




Methodology

Methodology document
° Proposed indicators

o

Data source description

o

Processing methodology

o

Disaggregation

(e]

The purpose and value of the
indicator

Draft document to be
complemented and amended
during the project

BIG DATA FOR MEASURING THE
INFORMATION SOCIETY

PROPQSED LIST OF ICT INDICATORS

Imbernational Telsrammurication Unisn




Proposed Big Data

o BDO1: Percentage of the Land Area C
o BDO02: Percentage of the Population (
o BDO03: Usage of Mobile-Cellular Netw
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> BD10: Fixed Domestic Broadband Tra the proposed
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BD13: Inbound Roaming
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o BD12: Mobile International Broadbar Yy E
o BD13: Inbound Roaming Subscriptior ‘ EILILI
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BDO1: Percentage of the Land Area
Covered by Mobile-Cellular
Network, by Technology

All Technologies
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BDO1: Percentage of the Land Area
Covered by Mobile-Cellular
Network, by Technology
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BDO1: Percentage of the Land Area
Covered by Mobile-Cellular
Network, by Technology

3G

All

No coverage 46%.

@ 32 coverage @ Nocoverage

Urban

No coverage 4%

‘3 coverage 96%

@ 32 coverage @ Nocoverage

Rural

5g coverage 4%
\

[

No coverage 66%

@ 3z coverage @ Nocoverage

P

5g coverage 54%

BDO1: Percentage of the Land Area
Covered by Mobile-Cellular
Network, by Technology
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BDO1: Percentage of the Land Area
Covered by Mobile-Cellular
Network, by Technology

All Technologies

All
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BDO1: Percentage of the Land Area
Covered by Mobile-Cellular
Network, by Technology
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BD03: Usage of Mobile-Cellular Networks for non-IP
Related Activities, by Technology




BD03: Urban Areas
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By Regions
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BD04: Usage of Mobile-Cellular Networks for Internet
Access, by Technology
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BD04: Urban Areas BDO04: Rural Areas
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COMMERCIAL/PRIVATE CONTRACTS COMMERCIAL/PRIVATE CONTRACTS

VS 4G USAGE (BD06-BD04) VS 4G USAGE (BD06-BD04)

Number of Subscribers (BD06) Proportion of 4G Usage (BD04)

- Private (pre-pai) Private (pre-pai)
(postpid
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BDO05: NUMBER OF SUBSCRIPTIONS  BDO5: NUMBER OF SUBSCRIPTIONS
WITH ACCESS TO TECHNOLOGY WITH ACCESS TO TECHNOLOGY
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BDO5: NUMBER OF SUBSCRIPTIONS ~ B00>: NUMBER OF SUBSCRIPTIONS
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BDO5: NUMBER OF SUBSCRIPTIONS ~ Urban

WITH ACCESS TO TECHNOLOGY
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BDO7: Average Number of BDO7: Average Number of
Active Mobile Subscriptions  Active Mobile Subscriptions
per Day, by Contract Type per Day, by Contract Type

10000000

9000000
9000000
2000000 8000000
7000000 7000000
6000000 | | | LA
6000000
5000000 ‘ |
5000000
4000000
3000000 4000000
2000000 3000000
1000000
2000000
]
mmmmmmmmmmmmmmmmmmmmm 1000000
—————————————————————
ccccccccccccccccccccc
I B B R B s B L B B B B B B B O B B L B
555€8888333838885858:588832 0
mmmmmm (= |
cEihEREZTERIRENEBEESR = = | a1 | Q2 Q3
@ Active subscriber perQ @ Active subscribers per day @ Active subscribers @ Average daily active subscribers

Y o | Y o |




BDO7: Average Number of BDO7: Average Number of
Active Mobile Subscriptions  Active Mobile Subscriptions
per Day, by Contract Type per Day, by Contract Type
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BD10, BD11,
BD12: Broadband Traffic
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BD13: Inbound Roaming
Subscriptions per Foreign Tourist.

Effect of the Roaming Regulations
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BD13: Inbound Roaming EDQZ’: Inbound Rogmirjg
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BD13: Inbound Roaming BD13: Inbound Roaming

Subscriptions per Foreign Subscriptions per Foreign
Tourist Tourist
40 40
35 35
30 30
15 15 r\‘ . .
: SAEATIERTIREE T 4A4 YN
s A AN JUALY A N \
VIV VY V[T VY Vv ,
10 10 MJNI“\
05 05
0 0
e ™ S ™ s TR = T N O = = N = L T = R e T T T o I s T 5 e T o T T T = e ™ S ™ s TR = T N O = = N = L T = R e T T T o I s T 5 e T o T T T =
R EEREEEEEREEEEEEEER: R EEREEEEEREEEEEEEER:
£ 8858888885885 5888 ¢E¢8¢8 £ 8858888885885 5888 ¢E¢8¢8
= 5 &5 =255 5555585885555 3 5 &5 = 5 &5 =255 5555585885555 3 5 &5
@ nbound roaming subscriber per tourist EU @ nbound roaming subscriber per tourist NON-EL




BD16+

Pilot countries have an option to include additional
indicators that are relevant to the country:
o Kenya: Including indicators on Mobile Money

o> UAE: Interested in some data mining and machine
learning approaches

> Colombia: Density of population census block level

o Stakeholders in other countries welcome to include
indicators that they feel are necessary from the point of
view of their country and globally




Internationally comparable indicators



Difference with Current
Reporting System

> Breakdown
o Geographical: Local Administrative Units 1-2-3

o Urban/Rural breakdown
o Contract type: private/commercial; pre-paid/post-paid; voice/data
o Socio-demographics: gender, age, language

> Mobile technology generation: 2G, 3G, 4G

° Fixed technology: cable, DSL, fibre, etc.

° Fixed advertised speed

> Device based on IMEI/TAC

o Event type (call, message, incoming, outgoing, IP)

o Data volume

o Data providers don’t simply report summarised indicators, but need
to calculate and aggregate using Big Data tools



Comments from the Country
Stakeholders

Excited that this project has started and they are looking for the results
and want to commit to the project

Asking if the project will also have influence on the timeliness of the
reporting and publication of the ICT indicators locally and globally (via
ITU)

Although the pilot project is a starting point and therefore limited by its
scope, stakeholders expect more big data related activities initiated
locally and on global scale in terms of tools, possibilities of big data,
capacity building, and development of the resources:

o Data mining, data discovery

° Machine learning

o Improvements of ICT, SDG, eliminating digital divide, poverty
o Capacity building, academic research



Data
Scientist

To assist pilot
countries to process
the data

Combining the data
providers’ indicators
into country indicators

Analyse the indicators
for the countries

Visualisation and
country reports

MODERN DATA SCIENTIST

Data Scientist, the sexiest job of 21th century requires a mixture of multidisciplinary skills ranging from an

intersection of mathematics, statistics, computer science, communication and business. Finding a data
scientist is hard. Finding people who understand who a data scientist is, is equally hard. So here is a little
cheat sheet on who the modern data scientist really is.

MATH
& STATISTICS

Machine leaming
Statistical modeling
Experiment design
Bayesian inference

Supervised leaming: decision trees,

random forests, logistic regression
Unsupervised leaming: clustering,
dimensionality reduction

(Optimization: gradient descent and
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

o

http://big

Passionate about the business
Curious about data

Influence without authority
Hacker mindset

Problem solver

Strategic. proactive, creative,
innovative and collaborative

PROGRAMMING
& DATABASE

Iy

o B e B + b +4

\[4

o

oL

Computer science fundamentals
Scripting language e.g. Python
Statistical computing package e.g R
Databases SOL and NoSOI
Relational alpebra

Parallel databases and parallel query
processing

MapReduce concepts

Hadoop and Hive/Pig

Custom reducers

Experience with xaa$ like AWS

COMMUNICATION
ANTZ

4

o
w

w
- rr 2 &

Able to engage with senior
management

Story telling skills

Iranslate data-driven insights into
decisions and actions

Visual art design
R packages like peplot or lattice
Knowledge of any of visualization

data.black/technolog iesjdata—science;“how—to—becortﬂglg’ae—%g{ae‘lgs%?éﬁt[i%{l 2




DATA PROVIDER #1 Regulator / ICT Ministry / NSI / ITU
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Possibility of common use of
the big data sources for




Project Results

The expected results of the project are:
° 6 country reports

Concrete ICT indicators database on each pilot country

Description of the source data and methodology for processing of the data
Possibilities and limitations of the data source and indicators

How the indicators can be used for policy and investment decisions
Project final report

(e]

o

(e]

o

o

Based on the pilot studies, further discussion about using such indicators
globally will continue, Phase Il

Presentation of project:
o EGH, EGTI meetings October 2016

° \zl\é'glg 2016 - World Telecommunication/ICT Indicators Symposium November

> Next conferences on ICT and big data
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