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Ground truth for Watson

● Watson = natural language question answering system

● training data:
 databases

 ontologies

 taxonomies

i.e. ground truth

● goal: adaptation of Watson for other domains

(e.g. medical domain)

● problem: how to acquire ground truth?



  

Ground truth for Watson

Training Watson for the medical domain:

● Answer questions about diagnosing

● Find synonym phrases

● Identify negation (and its variations)

● Identify different term types

● Identify relations between term types
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Ground truth for Watson

Problem: language ambiguity



  

Ground truth for Watson

Problem: language ambiguity

Patients exhibiting acute tailbone pain should be examined for extra 

bone nodules.

What is the primary term?
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Ground truth for Watson

Problem: language ambiguity

Patients exhibiting acute tailbone pain should be examined for extra 

bone nodules.

What is the primary term?

● traditional approach: guidelines for consistently choosing one 

answer (e.g. tailbone pain is the primary term)

● Crowd Truth approach: capture and measure diversity of 

opinion (e.g. by counting votes for each variation of a term)



  

Research goals

● Investigate the feasibility of a game for niche (expert) 

sourcing that captures a diversity of opinions

● Measure quality of Crowd Truth through metrics

● Evaluate effectiveness of game for engaging the experts



  

Crowd-Watson Workflow

available at: http://crowd-watson.nl 

http://crowd-watson.nl/


  

Crowd-Watson Workflow: Game Aspects

available at: available at: http://crowd-watson.nl/dr-detective-game/

http://crowd-watson.nl/dr-detective-game/


  

Crowd-Watson Workflow: Input Data

● input: patient case reports

● source: New England 
Journal of Medicine

. . .



  

Crowd-Watson Workflow: Pre-processing

● input data filtering 

● micro-task template 
setting

● target crowd setting



  

Crowd-Watson Workflow: Pre-processing

● input data filtering

● micro-task template 
setting

● target crowd setting

● segment text into paragraphs

● extract diagnosis, specialization 
domains

● evaluate length of paragraphs, 
sentences

● evaluate readability (SMOG)

● medical named entity recognition 
(NER)



  

Dr. Detective clue finding game



  

Dr. Detective clue finding game

Gaming elements:
● difficulty

● scoring

● immersion

● playing options

● others' answers

Features in the difficulty vector of 
a paragraph:

● number of words in the paragraph

● number of sentences in the 
paragraph

● average sentence length

● SMOG readability index of text

● number of medical terms



  

Dr. Detective clue finding game

Gaming elements:
● difficulty

● scoring

● immersion

● playing options

● others' answers

Users receive

points for:
● paragraph difficulty

● consecutive answers

● popular answers

● new answers

● wrong answers



  

Dr. Detective clue finding game

Gaming elements:
● difficulty

● scoring

● immersion

● playing options

● others' answers ● influences the next document selection 
mechanism

● next document needs to have 
increased difficulty, but minimum 
differing features

Sherry, “Flow and media enjoyment” (2004)



  

Dr. Detective clue finding game

Gaming elements:
● difficulty

● scoring

● immersion

● playing options

● others' answers

● domains: selected from the most 
popular categories in NEJoM

● levels: based on the time it takes 
to solve a paragraph



  

Dr. Detective clue finding game

Gaming elements:
● difficulty

● scoring

● immersion

● playing options

● others' answers

Q: Does having access to the 
answers of other users stimulate 
diversity of opinion?

● game v1: option to view others' 
answers

● game v2: no such option



  

Q: Does having access to the answers of other 
users stimulate diversity of opinion?

# words 

game round



  

Q: Does having access to the answers of other 
users stimulate diversity of opinion?

# words 

game round

A: When users have the option to see the 
answers of other people, less new words are 
discovered.



  

● NER: UMLS MetaMap

● full term match = the crowd found at least one term that 
has all the words in the term found by the NER

● partial term match = the crowd found at least one term 
that has any of the words in the term found by the NER

Pilot run results

Q: How do the answers annotated by the crowd 
compare to those found by an NER?
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Q: How do the answers annotated by the crowd 
compare to those found by an NER?

words distribution terms distribution



  

Pilot run results

Q: How do the answers annotated by the crowd 
compare to those found by an NER?

words distribution terms distribution

A: The crowd found the majority of the words and 
terms that the parser did.



  

Crowd-Watson Workflow: Disagreement 
Analytics

Metrics:
● expert metrics

● sentence metrics

● term metrics

● relation metrics

● domain metrics



  

Conclusions
● crowd answers are at least as accurate as an NER for term 

extraction and categorization

● to capture disagreement, access to the answers of others 
should be limited

● most users enjoyed playing the Dr. Detective game

Future Work
● user interaction: score reports, more challenging tasks

● data analysis: specialized disagreement analytics for game

● integration: combine gaming and micro-task crowdsourcing

● running experiments with more participants



  

Try it out:

● CrowdWatson: http://crowd-watson.nl 

● Dr. Detective: http://crowd-watson.nl/dr-detective-game 

Related talks:

● Content and Behavior-Based Metrics for Crowd Truth @CrowdSem 14:45

● Domain-Independent Quality Measure for Crowd Truth Disagreement @DeRiVE 14:50

Read more:

● Measuring Crowd Truth for Medical Relation Extraction, Aroyo & Welty, AAAI Fall 

Symposium SPD '13

● Crowd Truth: Harnessing disagreement in crowdsourcing a relation extraction gold 

standard, Aroyo & Welty, WebSci '13

● Dr. Detective, Dumitache, MSc thesis: http://goo.gl/doAERZ 

http://crowd-watson.nl/
http://crowd-watson.nl/dr-detective-game
http://goo.gl/doAERZ
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