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A schizophrenic component of this 
talk: I am trying to talk about 

somewhat disconnected things 



(Drawings by schizophrenic patients.) 
http:// www.viralnova.com/schizophre

nic-art/  



Outline  





Methods/Tools 

Data/Materials 

Applied finding/ 
Product 



The tools are important and exciting 





But: the 
major 

motivation 
is the 

central 
problem in 

biomedicine 



Phenotypes + genes + environment 
ĄMathematical models  
ĄUseful predictions 

The problem 



 



Apologies for a graphic metaphor! 



Charlotte, NC 
Air Midwest Flight 5481 crush 

January 8, 2003 



άtƘŜƴƻǘȅǇŜέ 

Stalled after takeoff, crashed into an US Airways 
hangar and burst into flames 37 seconds after 
leaving Charlotte/Douglas International Airport. 

All nineteen passengers and two pilots aboard 
died in the accident, and one person on the 
ground received minor injuries. None of the US 
Airways employees working in the hangar 
received injuries. 



Stalling plane 



Path 



Unlike typical fatal disease case in 
humans, a thorough investigation 

followed 



Elevator control cables 



Elevator control cables 



/ŀǳǎŜ ІмΥ άƎŜƴŜǘƛŎǎέ 

The mechanic who worked on the elevator 
cables had never worked on this type of aircraft. 
Investigation revealed that turnbuckles 
controlling tension on the cables to the 
elevators had been set incorrectly, resulting in 
insufficient elevator travel, leading to the pilots 
not having sufficient pitch control.  



Safety checks 

Although normally a post-adjustment control 
test would be conducted to ensure that the 
maintenance had been carried out correctly, and 
that the surface was operating properly, the 
maintenance supervisor who was instructing the 
mechanic decided to skip this step. 



 



/ŀǳǎŜ ІнΥ άŜƴǾƛǊƻƴƳŜƴǘέ 

 While the pilots had totaled up the take-off 
weight of the aircraft before the flight and 
determined it to be within limits, the plane was 
actually overloaded and out of balance. 



Outdated norms for the average 
weight: 

The actual weight of an average passenger was 
more than 20 pounds (9 kg) greater than 
estimated. 



 



We could consider more than one 
phenotype at the time 

and build probabilistic models around 
multiple phenotypes. 



 



 



 





Standard math 

P(f = D,g = G | Q ) = P(g = G | Q )P(f = D |g = G, Q )

= F(G) ´ WD (G),

Phenotype Genotype 
Genotype: 
the expected frequency 

Genotype: 
Genetic penetrance 



P(f = D,g = G, e = E | Q ) = P(g = G | Q )P(e = E | Q )P(f = D |g = G, e = E, Q )

= F(G) ´ F(E) ´ WD(G,E),

Environment 



 



Bad Blood: A Cautionary Tale 



Real-life example 

AIDS Hepatitis 

Genetic defect in genes F8, F9 

Hemophilia 

Blood from millions  
of people 



 



Outline  





Inference and Discovery of Undocumented 

English Synonymy 

 Abdominal 
hemorrhaging 
vs.  
Stomach bleeding 



We would like to transform phrases 
automatically. 

 
/ŀƴΩǘ ǿŜ Ƨǳǎǘ ǳǎŜ ǘƘŜ ŜȄƛǎǘƛƴƎ 

dictionaries? 



NO. 



Inference and Discovery of Undocumented 

English Synonymy 
 A Compendium General English Synonymy 
(5.33×104 Headwords, 1.04×106 Synonyms) 


