From Big Data to Small Languages:
communication and information processing in
a newly connected world



Daily potential language exposure

* On a given day, what is the average number
of languages that someone could
potentially hear?

* How has this changed?



Daily potential language exposure

# of languages

QQQQQ

NNNNN



Daily potential language exposure

# of languages
|+

| EN
“8\




Daily potential language exposure

5000

# of languages

(@]
o
(O]
[Oa]
(O]

NNNNNNNNN



Daily potential language exposure

We will never be so under- 5000
resourced as right now
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|— Languages shared by the world’s doctors
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= 100 languages



Connecting everyone was the easy part




90% of
the
world’s
ecological
diversity

90% of
the
world’s
linguistic
diversity



Reported
locally before

1identification

H1IN5 (Bird Flu)

— weeks

(>50% fatal) HIN1 (Swine Flu) —

months
(10% of world 1infected)

1
HIV — decades

(35 million infected)



Chichewa

Chichewa
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What does language look like?

kwaodwala odwara akudwala kudwala chaodwala
wodwalika wodwatawa akudWaiggakudwala ndinakayelaod
wodalira odwala Wala
ovambaallkudw ) ol akudwara
v ndiodwala ndiwodwala
l / " ndatindidziwew

ninadw
ndiodwalaa

_:f' odwal  odwala

odwalauja /

odwalao

The word odwala (‘patient’) in 500 text-
messages in Chichewa (Malawi), and
the English translations




Smarter language processing

ndimmafuna manthwala ndi kufuni mantwara 1in’5 classification
(‘I currently need medicine’) (‘“my want of medicine’) errors with raw

ﬁ ﬂ messages

«— 1) Normalize spellings

ndimafuna mantwala ndi kufuni mantwala
ndi-ma-fun-a man-twala ndi-ku-fun-i man-twala < 2) Segment
ndi-ma-fun-a man-twala ndi-ku-fun-i man-twala <— 3) Identify predictors
ndi-fun man-twala ndi-fun man-twala (i 90 e e
(“I need medicine”) (“I need medicine”) error post-processing.

Category = “Request for aid” Category = “Request for aid” /MProves with scale.
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Diseases eradicated 1n the
last 75 years:

smallpox

Increase 1n air travel 1n the
last 75 years:




No one is tracking all the world’s outbreaks

* NASA is tracking thousands of potentially
dangerous near-Earth objects (NASA 2011).

* National security agencies are tracking tens
of thousands of suspected terrorists daily
(Chertoff 2008).

* A deadly microbe is far more likely to sneak
onto a plane undetected.
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Global Viral Forecasting

weakly human
adapted

not human
adapted

Rabies  Yellow Fever SARS/Ebola Influenza HIV-1



CDC vs Google Flu
Trends?
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CDC vs Google Flu
Trends?

2008 U.S. Flu Activity - Mid-Atlantic Region
tage ® Google Flu Trends @ ClI

Published CDC reports,
about two weeks behind,
don't yet show this increase.

Google Flu Trends detects a
significant increase in flu activity.

0:22/0:43 IEE—— ) — r

Source: http://www.google.org/flutrends/
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B CDC vs

Google Flu
Trendse
27 “quza% 29
. : : Je.eql
'm Jacqui Jeras with —C 3
today's cold and flu
report ... across the
mid- Aflantic states, a ‘

ittle bit of an increase
here” Jan 4th
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The first signal 1s plain language

“today's cold and flu report ...
across the mid-Atlantic states, a
little bit of an increase” CNN

Jan 4, 2008

Google Flu Trends
+ 3 weeks

CDC
+ 5 weeks
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. but buried 1n plain view

n

“today's CC“We re worried about
report .

Atlantlc stglgceol,ngll“We re going to take you
of an increase” to Kenya where the U.S.

dispatched some
reels in a 550- l‘(‘)Ima'tigl'h?éD tf' trv to
pound shark.” ¢ IMmdividualism

“Well, in St. Johp gt am enldamnoered
County one me € had everything

lost hamy; but the cape:’A good
| e pig Ysdm'aritan in Ohio
try1ngyigkle Gi”

pie warm saved a family from
this ferocious house
fire.”

“A spunky boy
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. 1n 1000s of languages

B IIPENCTOAIINM OCEHHEe-3UMHUU IIepuoa B
YrpauHe oxumganTcad IBe 3IUIEMUN TPUIIIIA

(2 flu outbreaks predicted for the Ukraine)

PDEa-r 63 Jj:i.b“ \JJJJA.\\ Q.A 3:1‘}.44

(more flu in Egypt)

EHFMIFBHSNIZERRFEH G HE L BREREFH

(Hong Kong had a case of avian influenza
that traveled to Shanghai and Nanjing)
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Analysts — domain
experts
(capped number)
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Data structuring

* Disease (if known)

» Case counts / demographics

* Location

* Responding organizations

* Transport used

* Quotes from officials

* Changing conditions (spreading / ending)

 Public reaction



Motivations

= Does this sentence refer to a disease outbreak:
“E Coli spreads to Spain, sprouts suspected”
Yes/no:

What disease:
What location:
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1112 Articles

32% Male
67% Female

A package of bean sprouts from
the Bienenbuttel farm in Lower
Saxony is positive for E. coli.

@enos Aires Herald)

The AI head-start | < ‘4 °
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Humans with infinite time

Predicting epidemics, 100K tra

—ARGUS (Toriiet al, 2011)
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Daily potential language exposure

We will never be so under- 5000
resourced as right now
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