
9/24/17

1

Telenor Research
- Building knowledge to define the future

Big Data for Social Good
2017.09.20 Novi Sad, Serbia

Kenth Engø-Monsen, PhD
Senior Data Scientist
Analytics and AI
Telenor Research

Telenor group
Big Data: What I have in mind …
Telenor’s small & big data
BD4SG:

Mobility and epidemic diseases
Disasters 

How we handle privacy



9/24/17

2

203 million customers in 13 markets

Pakistan
Entry: 2004
Subs: 34.5 mn

India
Entry: 2009
Subs: 42.6 mn

Bangladesh
Entry: 1996
Subs: 56.6 mn

Myanmar
Entry: 2013/14
Subs: 13.6 mn

Thailand
Entry: 2000
Subs: 25.2 mn

Malaysia
Entry: 1999
Subs: 12.1 mn

Norway
Subs: 3.1 mn

Sweden
Entry: 2001
Subs: 2.5 mn

Hungary
Entry: 1994
Subs: 3.1 mn

Denmark
Subs:  1.9 mn

Montenegro/Serbia
Entry:1996/2006
Subs: 3.4 mn

Bulgaria
Entry: 2013
Subs: 3.5 mn

Holds economic stake of 33% in VimpelCom Ltd. 
with 217 mill. subscribers in 14 markets
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What is big data?
Volume, Velocity, variety

What is big data?
Different corporate culture
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Inventory & Sales

Usage

Top up/Payment

Network Performance

Call Center
Customer Interactions

DWH & BI

Mobile operators generates huge amounts of data 

Other data sources

Today we are not leveraging sufficiently 
on our customer data 

A number - Caller

IMSI: SIM card
Cell_ID: Location

TAC: Handset

Type: Call, SMS, 
Data, etc

Billing data è
Stored for each call, sms and data session

Date & time

B number –
Receiving party

Data volume

2014.03.07
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Marketing 
activities:

ATL/BTL-activities:

Marketing of new 
products and 

services
Cross- & Up-sell 

Customer 
retention

Central activity: 
Churn prediction

Customer 
acquisition

Member-Get-
Member

Analysis/Billing:

Customer Insight & 
Prediction of customer 

behavour

The 360-degree 
dissection of the 

customers
Attribute-based 

insight!

Social 
network 
analysis

Context/network-
based insight!

Billing

Producing bills 

What does Telenor need to do with Customer Data?

Let us get familiar with something called the
”adoption network”
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Social network Adoption networkSocial network + 
adoption history

1 2 3

= customer
= relationship

= adopting customer
= relationship

The adoption network tells us 
who knows who among adopters

= adopting customer
= relationship
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Q307 Q407 Q108 Q208 Q308

The iPhone adoption network evolution

3GS2G 3G

2G release in 
US; “cracked” 
iPhones in 
Norway

3G release; 
Mass advertising

One large connected
group of adopters

Many small
connected groups
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Q408 Q109 Q209 Q309

3GS2G 3G

The iPhone adoption network evolution

27%
29%

39%
50%

3GS release

• A single, very large group (the «monster») 
dominates the adoption
• Customers in the «monster» have high social
centrality and high influence

14

March 2009: Telenor 
starts selling 3G
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=iPad user with iPhone

=iPad user with other 
handset

Links are social relations based 
on SMS+Voice

“The Apple Tribe”

• 54% of the iPad users also use iPhone (5% market penetration of iPhone)
• If the iPad user is connected to another iPad user, the chance of having an 
iPhone is 72% 
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The ”Apple Tribe”: a happy family of users +
products, all mutually reinforcing one another

Q407

Failure to take off: DORO handsets

Q108 Q208 Q308 Q408 Q109 Q209 Q309

Doro HandleEasy 326,328

Doro HandleEasy 330

Doro PhoneEasy 410

Other Doro (338,345,409)

<25

55-70

25-55

>70
Age:

Non-Isolates 
3.5% 4% 4% 4.9% 5.1% 6% 6.8% 10%

-1,00%

0,00%

1,00%

2,00%

3,00%

4,00%

5,00%
Age distribution
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Marketing: When things go viral!

1 customer recruits 
360 other customers
Offer is only sent to the yellow customer. 
We know that all red adopters originate from this 
customer – all offers have a unique code This	

customer is	
targeted
and	adopts
– and	
recruits
360	other
people

No mobile 
communication! E.g
Spreading via 
facebook!

The social network among the mobile 
internet adopters after 5 days

Most important
influencers are
based in the
social core

My choice of  three ‘take-aways’:

The Handset Probes/DPI

Telecom: «Big data»-sources of customer data

All kinds of logs
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Telenor group
Big Data: What I have in mind …
Telenor’s small & big data
BD4SG:

Mobility and epidemic diseases
Disasters 

How we handle privacy

Principles of BD4SG

BIG impact & shared value
is our goal

Our DATA & EXPERTISE is 
our contribution

Handling data 
RESPONSIBLY is key

COLLABORATION is the
name of the game
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A number - Caller

IMSI: SIM card
Cell_ID: Location

TAC: Handset

Type: Call, SMS, 
Data, etc

Billing data è
Stored for each call, sms and data session

Date & time

B number –
Receiving party

Data volume

2014.03.07

Some questions a mobile operator can help investigate

Where are the people?

How do people move around in a country?

What are people’s financial activity?

What is the real-time behavior of people?
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• Unique interdisciplinary 
collaboration between 
industry and researchers 

• Unprecedented scale in 
terms of mobile phone 
data

• Proof of principle and 
illustration of how to move 
forward on privacy issues 

PNAS | September 22, 2015 | vol. 112 | no. 38 | 11887–11892
URL: www.pnas.org/cgi/doi/10.1073/pnas.1504964112

Dengue	fever	world-wide

Simmons CP et al. N Engl J Med 2012;366:1423-1432.
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dengue transmission

requires both infected individuals 
and the mosquito vector

the abundance of mosquito vectors 
can be influenced by climate 
(temperature and precipitation)

25

2011

2013

Dengue	fever	in	Pakistan

Timeline
1994: First confirmed case in Karachi

1995-2005: Small outbreaks in Karachi

2005: First large outbreak in Karachi

2006: 5,800 cases in Pakistan (800 cases 

in Punjab)

2007 – 2011: <2,000 cases in Pakistan 

(both northern and southern)

2011: 22,000 cases in Lahore (Punjab), 

1,000 cases in Karachi 
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A

B

C

Inferring	mobility	patterns	from	anonymized	call	
data	records	(CDRs)

CDRs allow us to 
measure flows of
people between
regions in Pakistan

Visualizing	actual	human	mobility	patterns	in	
Pakistan
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Susceptible
population

Environment suitable
for the mosquito vector

Virus found in
the population

+ +

Outbreak in the 
population

=

mathematical modeling of infectious disease 
dynamics

30

Humans Mosquitos
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15,535 reported cases 
in 82 tehsils

Outbreak lasted 7 
months with the first 

case occurring in 
Karachi in March

First major outbreak in 
Swat district (in the city 

of Mingora)

Cases in Lahore and 
Rawalpindi

2013 Dengue Dynamics

What does the study give us?
- Updated risk maps

Incorporating human mobility Without mobile phone data
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Mobility 
and 

cyclones

Cyclone Mahasen: 16 May 2013
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Normal Mobility

Evacuation
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During the Cyclone

Mapping poverty using mobile phone and 
satellite data

Elevation: 
Increasing with color 
brightness of wealth 
index categories
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Telenor Group Privacy Framework
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Privacy and confidentiality in the dengue project

We follow the guidelines in the Telenor Privacy Toolbox 
developed by the Telenor Group

For Pakistan there were additional considerations:
ØParties involved needed to be under Non-Disclosure 

Agreements
ØAll personal information (CDRs) to be processed within the 

data warehouse and on location in Islamabad, Pakistan
ØOnly Telenor personnel to process the CDRs
ØNo personal information was exported out of Pakistan
ØThe results of the processing were anonymous 

summations/aggregations that represent the mobility patterns 
of large groups of people

Only anonymous, aggregate data was used in the study and 
the epidemic modeling of dengue spreading

Cambodia:
• Drug-resistant 

malaria believed to 
originate in 
Cambodia. 

42

Challenges: 
• Infectious diseases:

• Dengue, malaria, chikungunya, measles, etc
• Disasters due to cyclones and flooding
• Earth quakes

The greater context
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Q & A


