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Big Data in Real Time
Toward a New Evidence Base for Impact

Robert Kirkpatrick
Director, UN Global Pulse

www.unglobalpulse.org @unglobalpulse

You can’t start
a data revolution without
new data. Wonder where 

I can find some…
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Big Data for Development?

What is Global Pulse?

An innovation initiative of the Secretary-General 
supporting the UN System in developing the 

enabling environment, 
analytical capabilities,

and organizational capacity 
to harness real-time digital information 

for sustainable development and humanitarian 
action
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When people’s needs change, they change how they use 
digital services, and these changes leave recognizable 
patterns in big data…in real time. 

HYPOTHESIS:

Mining for patterns of collective behavior 

What people say 
online news 
social media 

retail advertising

What people do
online search

mobile phone usage
financial transactions
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“Nowcasting”

Early Warning

Evaluation

Three Opportunities for Development

Services as Sensor Networks
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Calling Dr. Google…

13

Google Dengue Trends

Volume of real-time searches for symptoms predicts 
predicts official # of cases of Dengue in Brazil
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You Are What You Tweet: Analyzing Twitter for Publi c Health. M. J. Paul and M. 
Dredze, 2011. 
http://www.cs.jhu.edu/%7Empaul/files/2011.icwsm.twi tter_health.pdf

R2 = .948

Twitter posts predict outbreaks…

Can Social Media Predict Unemployment?
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Online Discussions & Unemployment

Irelan
d

Online Discussions & Unemployment

United States
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Tweets per day about food, 
during Ramadan in Indonesia

Start of Ramadan

End of Ramadan
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Tweets about the  
price of rice
(per month)

Official 
Food Price Inflation

(monthly from 25 cities)

Tweets predict food basket inflation
(rice, chilies, fish, sugar, corn, cooking oil)

Trending Twitter topic: 
Are vaccines halal?
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Cell Phone Network “Call Detail Records”

CDR Format:

Mobility Social Interaction Economic Activity

Size and frequency of airtime 
purchases…

Subscriber 
A

Subscriber 
B

Small top-offs 
every few days

Larger top-offs 
every few weeks

VS.
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Lower 
income

Average # of purchases / 
month

A
ve

ra
ge
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e
Higher
income

A proxy indicator of household 
income.

a) Abidjan
b) Liberian border
c) Roads to Mali 

and Burkina 
Faso

d) Road to Ghana

Ref: arxiv.org/abs/1309.4496: Evaluating Socio-Economic State Of A Country Analyzing Airtime Credit And 
Mobile Phone Datasets
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Map of 11 regions showing 
Multidimensional Poverty 
Index

Poverty map estimated 
based on the link 
diversity antennas

MAPPING SOCIOECONOMIC LEVELS OF POPULATIONS

Ground-Truth Data (Official) Using Mobile Phone Data

Smith C, Mashadi A, Capra L (2013) Ubiquitous sensing for mapping poverty in developing countries, 
Proceedings of the Third Conference on the Analysis of Mobile Phone Datasets. 

Map of 11 regions showing 
Multidimensional Poverty 
Index

Finer granularity map 
estimated from communication 
patterns

MAPPING SOCIOECONOMIC LEVELS OF POPULATIONS

Ground-Truth Data (Official) Using Mobile Phone Data

Smith C, Mashadi A, Capra L (2013) Ubiquitous sensing for mapping poverty in developing countries, 
Proceedings of the Third Conference on the Analysis of Mobile Phone Datasets. 
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OPTIMIZING PUBLIC TRANSPORTATION NETWORKS

Berlingerio M, Calabrese F, Lorenzo G, Nair R, Pinelli F, Sbodio M (2013) AllAboard: A system for exploring urban 
mobility and optimizing public transport using cellphone data, Proceedings of the Third Conference on the Analysis 
of Mobile Phone Datasets.

People movements Malaria parasites

KENYA

Modeling the spread of disease

Wesolowski A, Eagle N , Tatem A, Smith D, Noor A, Snow R, Buckee C (2012) Quantifying the impact of human 
mobility on Malaria, Science 338(6104) 267-270.
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Combating H1N1 in Mexico

Enrique Frias-Martinez, Graham Williamson and Vanessa Frias-Martinez (2011) An Agent-Based Model Of 
Epidemic Spread Using Human Mobility and Social Network Information, 3rd International Conference on Social 
Computing, SocialCom ‘11, Boston.

Quantifying Displacement during Natural Disasters
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http://bit.ly/GPMobilePrimer

Our Latest Primer on Applications of Big Data

Big data represents an extraordinary 
opportunity to improve the lives of people 
everywhere…

…unless we fail to protect 
their privacy in the 
process. 

Big data is also the 
greatest human rights 
issue of our generation. 
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Operating Principles

1. Radical transparency
2. Never handle personally 

identifiable information
3. Never handle confidential 

information
4. Never seek to re-identify 

anonymized data 
5. Always assess privacy impact of 

research
6. Adhere to all applicable national 

and international data protection 
laws.

Reframing a polarized debate:

Big data is a raw global good
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Towards a Risk-Based Approach

1. Privacy is a human right.
2. So is access to food, water, health, shelter, 

education…
3. You will be held accountable for how you 

use big data.  
4. You will also be held accountable for failing  

to use it.
5. Re-identification risk is always non-zero

We Need a Risk-Based Approach!

Source: http://www.nature.com/srep/2013/130325/srep01376/full/srep01376.html

• Privacy is a human right. 
• So is food, water, shelter, health, and 

education
• Risk of re-identification can never be zero
• Policymakers will be held accountable for how 

big data is used, and for how it is not used.
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Data Philanthropy

Provide pro-bono, or license-free, access to publicly 
available data (e.g., social media or news aggregators)

Share aggregated and derived data sets for analysis under 
non-disclosure agreements (NDA)

Allow researchers to analyze data within the private 
company’s own network, under NDA

Real-Time Data Commons: data pooled and aggregated 
between multiple companies of the same industry to 
protect competitiveness.

Public/Private Alerting Network: companies mine data 
behind their own firewalls and share indicators.

WAYS TO SHARE BIG DATA
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A Real-time Public/Private Data Commons

Image credit: Aaron Koblin
24 hours of global phone calls and 

Internet traffic flowing through New 
York City

ROBERT KIRKPATRICK
Director 
UN Global Pulse
kirkpatrick@un.org
@rgkirkpatrick
+1 650-796-5709

THANK YOU!


