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Point of view is valuable for problem solving

“A perspective is worth 80 IQ points. A change in perspective is worth another
80 IQ points”

~ Alan Kay

Machine learning is good at
aggregating data

When data comes from people,
you tend to lose the perspective of
individuals or subgroups

No easy way to incorporate
outside perspectives




Different points of view on the same data
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Informants and Annotators

Annotators (e.g. patient)

Give a baseline view of the data

Lots of them provide “big data”

May represent naive, or mixed, views of
data

Informants (e.g. doctor/researcher
/subset of patients)

Have unique or valuable perspectives
Know stuff outside the system
Not so many of them
They might be able to explain why
They critique the data and model

by example
Amplify their perspective



Cardiac diagnosis guidelines were changed

as a result of our work
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1.3 Defining Chest Pain

Figure 2 presents an index of suspicion that chest “pain” is ischemic in origin based on commonly used descriptors.

Recommendations for Defining Chest Pain

Referenced studies that support the recor dations are ized in Online Data Supplements 1 and 2.

COR LOE Recommendations

1 B- 1. Aninitial assessment of chest pain is recommended to triage patients effecti n the basis of
NR the likelihood that symptoms may be attributable to myocardial ischergjs-15).

1 C- Chest pain should not be described as atypical, use it is not helpful in determining the cause
LD isi foud e. Instead, chest pain should be described as

cardiac, possibly cardiac, or noncardiac because these terms are more specific to the potential
underlying diagnosis.

« Central + Left-sided + Stabbing « Right-sided « Sharp

+ Pressure + Dull « Tearing + Fleeting

« Squeezing + Aching « Ripping « Shifting

+ Gripping « Burning « Pleuritic
+ Heaviness « Positional
« Tightness

« Exertional/stress-related
+ Retrosternal
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Lensing is a form of knowledge acquisition

We want to both
e "Learn from the data”, and
* Leverage expert knowledge / Leverage minority knowledge

Traditional expert systems methodology had problems:
e Brittleness, expense of acquisition, scale, maintenance, etc.
e Many of those problem addressed by machine learning

We propose a mixed-initiative workflow:
e Machine learning analyzes data according to a model
e Informant critiques model by example: we extract a lens
e The lens is fed back into the next iteration of analysis



Parameter Space Lensing
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[Dinakar et.al 2015]
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Lensing for Crisis Counseling

An ongoing live chat interaction Probability mass contributed by
between an anonymous client and @ each word in a unit to each of the

acounselor __ .. _ .. .. _ . topic buckets
/- ..\\.. -.\.-.\.. -,\..
< ~.
| Anonymous1273 5:42 PM A \.‘ ~ .

‘ I have a knife ready and I've T - —
gotten the urge to cut myself. I m
did it last night and I was bleeding — . . .
blood for a while and then it
stopped.

05:45 PM Louise | § o 3 <
re you thinking about doing tha @©
right now? % = 5 A .
9 : Kol 9 = b Counselor-defined threshold above
Anonymous1273 5:45 pM "8’ 2 © = which a topic bucket is deemed
. = o3 . )
Yes. My doctor had me taking pills = % 2 > Pfesent in the conversation
for my depression but I cant = (o) % %
afford it anymore. Had I been on u = ©
my pills I would hfave not felt this % ,g =
e to cut myself. p— . -
urg u Yy .’/. -—-—*-.1.,.-,-\-.\.;...5.: r— _
Anonymous12p3 5:46 PM \ = \' =, = - ..
~ .
I also have a boyfriend that just 3 : %o

left me, and my girlfriends are not
here with me right now, and I
have to spend time with my dad
and I totally hate that.

[Dinakar et.al 2015]
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Fathom interface for Crisis Text Line

Topic List Donut Chart Line Chart Scatter Plot
Cliert Message Number
G 4 $ $ 0 .,
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& " - ) *Feellnn overwhelmed
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- o Support & belp
3 ® % Relationship difficulties
Depression & therapy
. - ® Loss & grieving
Trigger thoughts
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Medical Issues
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B Healthcare
. Crisis help
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Are you still there? 1 am
worried about you!

I Anonymousl27?3 127 M
Yes. | need to tell my mom
what's geing. I'm the only
child...no sister or brother, I
wish he just lets me get back

on his insurance plan

Topic
Poirts

01:2% P4 Louise
Do you think your mom can
help you get on an insurance
plan?

li‘ Anonymousl2?3 1:30 ™M

L (1/2)}My mom does not work,
but I suppose I can ask her.
Its too depressing to be
worried about this. 1 feel cut

of control. 1 just need pills
my shrink says i

| Anonymousl273 1307
I\ (2/2)got to take
I 1 Anonymousl273 132
. lﬂ 1 may also need surgery. 1 m

hawe erare frowvm Aadtinn from



Contributions

We introduced Lensing
e A first-class representation for perspective or point of view
in machine learning

We showed how to use lensing in a mixed-initiative workflow
e Machine learning analyzes data
e Informants contribute their perspective by example
e Improves next round of analysis
e Works with many ML methodologies
e Works at various stages: parameter, data, configuration spaces

We implemented impactful real-world applications in
e Cardiology
e Crisis counseling
e Other mental and physical health applications (in papers)




