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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
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We will never be so under-
resourced as right now



Languages shared by the world’s doctors

Languages spoken by the world’s patients

= 100 languages



Connecting everyone was the easy part



90% o f  
the  
wor ld ’ s  
eco log ica l  
d ivers i ty

90% o f  
the  
wor ld ’ s  
l inguist i c  
d ivers i ty



Reported  
loca l ly  be fore  
ident i f i cat ion

H1N1 (Swine Flu)  –
months

(10% o f  wor ld  in fected)HIV – decades
(35  mi l l ion  in fected)

H1N5 (Bird Flu)  
– weeks
(>50% fata l )



Chichewa

Bantu Chichewa



What does language look like?

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



Smarter language processing

ndimmafuna manthwala
(‘I currently need medicine’)

ndimafuna mantwala

ndi-ma-fun-a man-twala

ndi-ma-fun-a man-twala

ndi -fun   man-twala
(“I need medicine”)

Category = “Request for aid”

ndi kufuni mantwara
(‘my want of medicine’)

ndi kufuni mantwala

ndi-ku-fun-i man-twala

ndi-ku-fun-iman-twala

ndi -fun   man-twala
(“I need medicine”)

Category = “Request for aid”

1) Normalize spellings  

2) Segment 

3) Identify predictors

1 in 5 classification 
errors with raw 
messages

1 in 20 classification 
error post-processing. 
Improves with scale.



Diseases  eradicated  in  the  
last  75  years :  

Increase  in  a ir  t rave l  in  the  
last  75  years :

s m a l l p o x



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.



Global Viral Forecasting

weakly human 
adapted

human adapted

human exclusive

Influenza HIV-1Yellow FeverRabies SARS/Ebola

transmissible

not human 
adapted



CDC vs Google Flu 
Trends? 



CDC vs Google Flu 
Trends? 

Source: http://www.google.org/flutrends/



CDC vs 
Google Flu 
Trends? 

"I'm Jacqui Jeras with 
today's cold and flu 
report ...  across the 
mid- Atlantic states, a 
little bit of an increase 
here” Jan 4th



"I'm Jacqui Jeras with 
today's cold and flu 
report ...  across the 
mid- Atlantic states, a 
little bit of an increase 
here” Jan 4th

CDC vs
Google Flu 
Trends? 

W
inner !



The f i rs t  s ignal  i s  p la in  language

“today 's  co ld  and f lu  report  . . .   
across  the  mid-At lant ic  s tates ,  a  
l i t t le  b i t  o f  an  increase”  CNN

Jan 4 ,  2008

Google  Flu  Trends  
+  3  weeks

CDC 
+ 5  weeks



… but  bur ied  in  p la in  v iew

“today 's  co ld  and f lu  
report  . . .   across  the  mid-
At lant ic  s tates ,  a  l i t t le  b i t  
o f  an  increase”

“We 're  worr ied  about  
the  markets . ”“We 're  go ing  to  take  you 

to  Kenya  where  the  U.S .  
has  d ispatched  some 
d ip lomat ic  he lp  to  t ry  to  
get  the  country  back  on  
po l i t i ca l  ba lance . ”

“ Is  indiv idual ism 
an endangered  
concept  in  Saudi  
Arabia?”

“Wel l ,  in  St .  John 's  
County ,  one  man 
lost  h is  home 
try ing  to  keep  h is  
p ig  warm.”

“The  p ig  d id  not  
make  i t . ”

“He  had everything  
but  the  cape .  A  good  
samari tan in  Ohio  
saved  a  fami ly  f rom 
this  feroc ious  house  
f i re . ”

“A  spunky boy  
ree ls  in  a  550-
pound shark . ”



… in 1000s  o f  languages

в  предстоящий  осенне -зимний  период  в  
Украине  ожидаются  две  эпидемии  гриппа
(2  f lu  outbreaks  predic ted  for  the  Ukraine)

رصم يف رویطلا ازنولفنا نم دیزم

(more  f lu  in  Egypt )

香港现1例H5N1禽流感病例曾游上海南京等地
(Hong Kong had a  case  o f  av ian in f luenza  
that  t rave led  to  Shanghai  and Nanj ing)



в  пр ед с т о ящий  о с енн е -
з имний  п ери од  в  
Украине  ожидают с я д в е  
э пид емии г риппа

 يف رویطلا ازنولفنا نم دیزم
رصم

香港现1例H 5 N 1禽流感病例
曾游上海南京等地



Data structuring

• Disease (if known)
• Case counts / demographics
• Location
• Responding organizations
• Transport used
• Quotes from officials
• Changing conditions (spreading / ending)
• Public reaction



Motivations

For 600 new seeds, please answer this question:

Does this sentence refer to a disease outbreak:

“E Coli spreads to Spain, sprouts suspected”

Yes/no: __
What disease: _______
What location: _______



E Col i ,  Germany 2011

The AI  head-start



Predicting epidemics, 100K training items
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resourced as right now


