
Concept:

Crowdsourced 
Machine Learning
Definition: 

Apply ML to user input into a productive application to generate data 
that is directly helpful to another cause.



Proof of Concept
Case Study: Duolingo
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• 300M

• 30M MAU

• 19 languages

• Multiple billion entries

• 3,000 

updates/second

• 4c / word

• Industry: 5-9c



Case Study

Duolingo

Quality Control

Human Element

• Linguists at the back-end of Duolingo

• Check flags – approve, reject

• Respond to forum topics and threads

Machine Element (hypothesis)

• ‘Correctness’ / ‘Accuracy’ scores for 
individual users 

Learning

Hypothesis

• Weigh flags and new translations by 
trustworthiness of users

• Get frequency / common-ness of different 
translations by averaging across occurrence 
in users

• Predict possible answers for new content, 
grade accordingly, and learn from flags / 
back-end linguists
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Industry Examples
Case Studies: Human DX, Cancerbase



Case Study:

Human DX
Worldwide effort, created with and led by the global medical 
community, to build an open intelligence system that maps the 
steps to help any patient, with the goal to enable more accurate, 
affordable, and accessible care for all.
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• 1572 cases

• >11k simulations

• 20k contributors

• 80 countries



Case Study

Human DX

Parsing

Accepted Input (hypothesis)

• Some carefully enumerated questions: 
phenotypes, observations (free text)

• Images: imaging, photographs

• Procedures / test results

• Diagnoses: ICD codes / free text

• Meant to be easy, painless

Parsing / Cleaning (hypothesis)

• Computer vision, especially on images

• NLP for free text descriptions

Quality Control

Human element

• Senior contributors and case writers can 
comment on responses and speak in a 
forum

• Contributors can flag each other’s answers

Machine element

• Calculate individual user metrics:

• Efficiency: how many chunks of information 
to get to the right hypothesis

• Accuracy: how deviant the differential 
hypotheses are from the case-writer / peers

• Weighted average of the above in DAPP
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Case Study

Human DX

Learning

Machine element

• Weigh trustworthiness / learnability of 
responses by individual user metrics

• Weigh trustworthiness / learnability of cases 
by case-writer’s metrics (e.g. are there 
flags)

Human element

• Moderated by ‘senior contributors’ –
basically medical personnel who sit in the 
back-end, serving as ‘advisory board’ to 
case responses and case creation

Hypothesis

• Eventually able to create cases of its own
by mixing / matching case elements in the 
database

Digital Doctors

Hypothesis

• Create digital representations of experts / 
by aggregating across experts diagnoses 
journeys

• CPU participates as a ‘contributor’ in future 
cases, receiving comments, feedback from 
the community

• CPU routinely also checks against case 
answers in database
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Case Study

Human DX: Digital Doctor

Professionals
serving rare cases

Digital ‘doctors’ Existing Database

OUT: Refined cases for training

• Aggregated responses (treatments, 

diagnoses) for new cases

• Train existing prediction models

• Develop new models of new experts’ 

responses

IN: Database updates

• Add rare case information: diagnostics, 

statistics, geography, other 

• Create case from rare case for future 

training use

IN: Rare cases

• Diagnostic information – tests, family 

history, other free text description

• Underserved populations

• Often ‘diseases of the rich’, require 

possible specialist opinion

OUT: Case advice

• Automated results from digital models 

/ representations

• Existing aggregated results (statistics 

and diagnoses) from database 

weighted for respondent accuracy
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Case Study:

Cancerbase
For patients, by patients, a data-sharing initiative staffed by ~ 20 
volunteers to improve cancer outcomes, facilitate innovative cancer 
research, and allow people with cancer to connect from every corner 
of the globe.
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Case Study

Cancerbase

Parsing

Existing

• Image-to-text: photos of prescriptions, 
diagnosis photos (e.g. MRIs, X-rays) 
digitized as strings in a database 

• Natural language processing: sentiment 
analysis of text inputs, social media posts, 
audio clips

• Geolocation mapping: overlaying attending 
physician and patient locations across the 
globe for different cancers

Future

• Wearable data analysis

• Social media data analysis

Statistics

Existing (hypothesis)

• Mortality rates

• Treatment success rates

• Prescription use, term of usage, and follow-
on prescriptions

• Susceptible demographic analyses
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Idea:

Find Your Disability
A data-sharing initiative between members of the disabled 
community to improve efficiency of disability diagnosis, 
outcomes, facilitate innovative research, and allow people 
with rare disabilities to connect from every corner of the globe.
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Appendix







• Individual metrics



• Non-case 

content

• Created as 

‘morning report’ 

content

• Not sure what 

placing is in the 

whole Human 

DX database



• Option to add more data 

via ‘timeline’ option

• Last question is free-

text, 1000 characters on 

your cancer



• Questions are mostly 

free-text

• Implied existence of 

NLP parsing algorithms



• Option to wipe all data from servers

• Default sharing settings are ‘no’ 




