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203 million customers in 13 markets

Entry:1996/2006
Subs: 3.4 mn

India
Entry: 2009
Subs: 42.6 mn

Bangladesh
Entry: 1996
Subs: 56.6 mn

Myanmar
Entry: 2013/14

Entry: 2000
Subs: 25.2 mn
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What is big data?
Volume, Velocity, variety

3Vs of Big Data

XML\ Text >

‘.‘Unsnuctured Video csv Data
Variety

Source: http://blog.sqlauthority.com
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® What is big data?
B Different corporate culture

THE MAGAZINE SUBSCRIBE TO
October 2012 ST ACCESS
SAVE 79% PLUS RECEIVE
THE FREE GUIDE leaderflialt
ARTICLE PREVIEW To read the ful article, sign-in or register. HBR subscribers, click here to LEADERSHIP INSIGHTS  insionts JiE Gl
@ regisior tor FREE access » UPON PAYMENT e

Big Data: The Management Revolution What’s It Take

by Andrew McAfee and Erik Brynjolfsson
¥ to GetaTop J
EO00 - o

MAR 14 @ NOON EST Discover the Profiles
o and Career Paths of
) Today's Senior Leaders

RELATED

Executive Summary >
ASSESS YOURSELF senscrcany @CCENtUre
Is Your Company Ready for

Big Data?
ALSO AVAILABLE TOP MAGAZINE ARTICLES
ARG % 24HOURS | 7DAYS | 30DAYS
1. How to Give a Killer Presentation
2. Overloaded Circuits: Why Smart People —
Underperform
( NN ir
Artwork: Tamar Cohen, Happy Motoring, 2010, silk screen on vintage road map, 26" x 18" 3. Manage Your Work, Manage Your Life

“You can't manage what you dont measure.”
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Customer Interactions
Top up/Payment  Call Center
|

e
T

Network“Performance

Other data sources

Inventory & Sales DWH & Bl

Today we are not leveraging sufficiently
on our customer data
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What does Telenor need to do with Customer Data?

Marketing
activities:

Analysis/Billing:

Customer Customer Customer Insight & Social

ATL/BTL-activities: : e Prediction of customer network Billing
retention acquisition :
behavour analysis

Marketing of new Central activity: Member-Get- The 360-degree M st based ll Context/network- o
i Producing bills

productsand | Cross- & Up-sell iyt g dissection of the ; Doty o
ervices Churn prediction Member e insight! based insight!

rg telenor
group

Let us get familiar with something called the
"adoption network”

. Social network + .
Social network - adoption history - Adoption network

@® = customer @® = adopting customer ® = adopting customer
—— = relationship —— = relationship —— = relationship

telenor
group
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%The iPhone adoption network evolution : =
Q307 Q407 Q108 Q208 Q308
2G release in One large connected 3G release;
US; “cracked” group of adopters Mass advertising
iPhones in — ‘
Norway
L T
./} Al
Ve LakalV Vs
Coad
N1/
I 1 o
-~
7/
N Many small
connected groups
13 @2 (36 36

%The iPhone adoption network evolution 1|

Q408 Q109 Q209 Q309

March 2009: Telenor 3GS release
starts selling 3G

29%

“ [ Jple (36 3GS




@ =iPad user with iPhone

@ =iPad user with other
handset

Links are social relations based
Voice

* 54% of thq
« If the iPad
iPhone is 72

The “"Apple Tribe”: a happy family of users +
products, all mutually reinforcing one another

15 w U v

Failure to take off: DORO handsets

Q407 Q108 Q208 Q308 Q408 Q109 Q209 Q309
P mﬁm{:\ﬁ%i ,_7 T':'f;./v Ay JA R v“"‘\j‘x},ﬁ""*;;/“
i 3 \ Fltameiees I LR TRy S e YyeY] ] P
H ey Tg e distributi
808 rremaney TRAE Age distribution
Qtteer 1L 1ML qeseen 5,00%
BN Loy el T s
“n
1 3,00%
T e

e s, L0 N\
-‘_‘H s 2,00%
- an,
. Feaq | 1,00% |
L2t ite s 0,00% 4

-~ -1,00%

Non-Isolates
3.5% 4% 4% 4.9%

@ Doro HandleEasy 326,328 @ Doro PhoneEasy 410 Age: Weas A 2555
Doro HandleEasy 330 @ Other Doro (338,345,409) Y/ 55-700 >70
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Marketing: When things go viral!
1 customer recruits

360 other customers

Offer is only sent to the customer.
We know that all red adopters originate from this
customer - all offers have a unique code This
b . customer is

targeted
and adopts
—and
recruits
360 other
e » people

«r e
{
i
‘..

No mobile
communication! E.g
Spreading via
facebook!

Most important
influencers are

<
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e \“4 " £y

™ "'?"',:'3{;’:" ¥ ‘_;; Yl
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::y:, ,.- ":“iv o, gt ,:\\’:\:,f LT
" 2

. L L N s Rt e
2 gt et

The social network among the mobile
internet adopters after 5 days

= |

The Handset

Probes/DPI

All kinds of logs

telenor
group
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Principles of BD4SG

BIG impact & shared value
is our goal

Handling data
RESPONSIBLY is key

Our DATA & EXPERTISE is
our contribution

COLLABORATION is the
name of the game

telenor
group
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Where are the people?

£

9

\ How do people move around in a country?
1

WS

*

Bask ‘}W What are people’s financial activity?

What is the real-time behavior of people?

telenor
group
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Impact of human mobility on the emergence of dengue
epidemics in Pakistan

Amy Wesolowski®®, Taimur Qureshi, Maciej F. Boni®%, P4l Roe isay‘, Michael A. Jot b, Syed Basit Rasheed?,
Kenth Enge-Monsen®, and Caroline O. Buckee®""

Department of Epidemiology, Harvard T. H. Chan School of Public Health, Boston, MA 02115; ®Center for Communicable Disease Dynamics, Harvard T. H.
Chan School of Public Health, Boston, MA 02115; “Telenor Research, Telenor Group, N-1360 Fornebu, Norway; “Oxford University Clinical Research Unit,
Wellcome Trust Major Overseas Programme, Ho Chi Minh City, Vietnam; *Centre for Tropical Medicine, Nuffield Department of Clinical Medicine, University
of Oxford, Oxford OX3 7FZ, United Kingdom; 'Division of Vector-Borne Diseases, Centers for Disease Control, San Juan, Puerto Rico 00920; and 9Department
of Zoology, University of Peshawar, Peshawar 25120, Pakistan

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

* 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

Dengue fever world-wide

Suitability for Dengue
Transmission

I High suitability

I | ow suitability

DUnsuitable or nonendemic
Simmons CP et al. N Engl J Med 2012;366:1423-1432.

,( telenor
group
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CENTER for
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© Disease Dynam

f( telenor

dengue transmission

T3 HARVARD
\oX/ School of
&7 Public Health|

1cs

requires both infected individuals
and the mosquito vector

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

That person
gets dengue
4-13 days later

Wild
Aedes aegypti

!

Bites dengue
infected person

Mosquito ingests
blood with dengue
virus. Takes 8-10
days for dengue
virus to incubate.

25
Dengue fever in Pakistan
/‘( telenor ’“”“”}
\7
g
O—S—a—To9 S
Timeline Y — 2011
1994: First confirmed case in Karachi Sy—\
| N [Jo1-2 [ s0-70
1995-2005: Small outbreaks in Karachi b’% — e —
L [ 20 [ 800 - 5000
2005: First large outbreak in Karachi [ PR
e
2006: 5,800 cases in Pakistan (800 cases L
in Punjab)
2007 — 2011: <2,000 cases in Pakistan 2013
(both northern and southern) Y
T
2011: 22,000 cases in Lahore (Punjab), v~
i i ,’g&‘ 1-2 [l 20-31
1,000 cases in Karachi f},{é %“ — -
N s-c M s-378
[ 7-10 [N 379- 1108 telenor
I -0 group
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Inferring mobility patterns from anonymized call
data records (CDRs)

CDRs allow us to
measure flows of
people between

regions in Pakistan
“ telenor
,\ group

Visualizing actual human mobility patterns in
Pakistan

9/24/17
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mathematical modeling of infectious disease
dynamics

=ije =lj¢
=l =ije
=)

£ g
b 8
14.0 18.0
(57.2) (644) w

Susceptible Environment suitable Virus found in Qutbreak in the
population for the mosquito vector the population population
Humans Mosquitos
dasy
oh _ _pv-h dA A
dt E=0A(1—I—<)V—(EA+MX)A
dEy,
R _veh R das
dt Yh h d—tV=€AA v —ﬂI[;SV
dly h d
—_—= -_— E -
dt Y'En=0'I d—tV=/1h Y —vy Ev—uyEv
dRy dI
dt = ohlh d_tv =yvEy - ﬂx’jEv
N=S,+E,+1I,+Ry. V=S,+Ey+Iy.

telenor

0 group
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2013 Dengue Dynamics

R )
sl
‘|

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
% P
H | | I -I II
l_.. l-l-ll I |I = II
Week Number
August December telenor
) agroup

What does the study give us?
- Updated risk maps

Mobile Phone (MP)
Data
Predicted Time to
First Imported Case
Early

Late

Incorporating human mobility

Without Mobile Phone
Data - Diffusion

Without mobile phone data

telenor
group
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Mobility
and
cyclones

telenor
group

Cyclone Mahasen: 16 May 2013

A

= 5y \Jitagong

2013/05/15 06:00
201306715 12:00
2013/08/1% 18:00
2012/08/16 00:00
2013/05/18 06:00

telenor
group
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Normal Mobility

Evacuation
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During the Cyclone

Mapping poverty using mobile phone and
satellite data

Elevation:
Increasing
brightn
index c:

DHS Wealth Index
- -

9/24/17
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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:
» Parties involved needed to be under Non-Disclosure
Agreements

» All personal information (CDRs) to be processed within the
data warehouse and on location in Islamabad, Pakistan

» Only Telenor personnel to process the CDRs
» No personal information was exported out of Pakistan

» The 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

,{ telenor
group

Cambodia:

*  Drug-resistant
malaria believed to
originate in
Cambodia.

Challenges:
* Infectious diseases:

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

telenor
group
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