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= could become “an immortal dictator
== from which we would never escape’

Q‘r@
.
\

— T ——— — _,_-;;

e —— —

_—
The Verdict Is In: Al Outperforms
Human Lawyers in Reviewing =
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Should radiologists be worried about their
jobs? Breaking news: We can now diagnose
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@AndrewYNg

pneumonia from chest X-rays better than Analysis: Robots have achieved
radiologists. what humans never will —
stanfordmigroup.github.io/projects/chexn... assembling an IKEA chair in

9 | 3:20 PM - 15 Nov 2017 from Mountain View, CA leSS than 21 minutes


https://futurism.com/ai-contracts-lawyers-lawgeex/
https://www.pbs.org/newshour/science/analysis-robots-achieve-what-humans-never-will-assembling-an-ikea-chair-in-less-than-21-minutes
https://www.washingtonpost.com/news/innovations/wp/2018/04/06/elon-musks-nightmarish-warning-ai-could-become-an-immortal-dictator-from-which-we-would-never-escape/?utm_term=.9e2c93ec3759

‘I worry ... that enthusiasm for A.l. is preventing

us from reckoning with its
society... if we wantitto p

ooming effects on
ay a positive role in

tomorrow'’s world, it must be guided by human
concerns... enhancing us, not replacing us.”

Fei-Fei Li, Stanford & Google [NY Times 2018]

“[We] need well-thought-out interactions of
humans and computers to solve our most

pressing problems”

Michael Jordan, UC Berkeley [Medium 2018



While timely, these are not
new observations...



Provide significant value-
added automation.

Support uncertainty
around user goals.

Allow efficient direct |
invocation and termination.

Employ dialog to resolve
key uncertainties.

Provide mechanisms for
agent—user collaboration

to refine results.

Continue to learn by
observing user actions.

Eric Horvitz [CHI 1999

-
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ABSTRACT
Recent debate has centered on the relatjve promise of

focusing user-interface research op developing new

Paper, we review principles that show promise for allowing
engineers to enhance human~computer interaction through
an elegant coupling of automated seryjces with direct
manipulation. Key ideas wiJ] be highlighted in terms of the

Keywords
Intelligent agents, direct manipulation, ygey modeling,
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lNTRODUCTlON

by considering, from the ground up, designs that take
advantage of the power of direct manipulation an(
potentially valyap]e automated Ieasoning [2].

PRINCIPLES FOR MIXED-INITIATIVE vl

Key problems with the use of agents in interfaces include
POOr guessing  about the goals ang needs of users,
inadequate consideration of the costs ang benefits of
automated action, poor timing of action, and inadequate
attention to Opportunities that allow a user to guide the
invocation of automated seryijceg and to refine potentially


http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf
http://erichorvitz.com/chi99horvitz.pdf

Mid-Century Prospects for Automated Language Translation

"Fully automatic, high quality translation is not a reasonable goal,
not even for scientific texts. A human translator, in order to arrive
at high quality output, is often obliged to make intelligent use of
extra-linguistic knowledge which sometimes has to be of
considerable breadth and depth.”

“As soon as the aim of MT is lowered to that of high quality
translation by a machine-posteditor partnership, the decisive
problem becomes to determine the region of optimality in the
continuum of possible divisions of labor.”

Yehoshua Bar-Hillel [Advances in Computers 1960



DESIGN CHALLENGE:

Determine “regions of optimality” in
possible divisions of labor among
directed and automated actions.






Balancing Automation and Control

Challenges of Automation:

Automated methods may be biased or inaccurate.
Consequences of poor models let loose in the world.
Loss of critical engagement & domain expertise.
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Consequences of poor models let loose in the world.
Loss of critical engagement & domain expertise.

Challenges of User Control:
Ambiguity of intent. Scale. Cognitive biases, mistakes.
Lack of global view -> overweight local information.




Balancing Automation and Control

Challenges of Automation:

Automated methods may be biased or inaccurate.
Consequences of poor models let loose in the world.
Loss of critical engagement & domain expertise.

Challenges of User Control:
Ambiguity of intent. Scale. Cognitive biases, mistakes.
Lack of global view -> overweight local information.

Strategy: Shared Representations

Enhance user interfaces with models of capabilities,
actions & goals to reason about the task and enable
principled human-Al interaction.




EXAMPLES:
Exploratory Data Visualization
Data Cleaning & Transformation

Natural Language Translation
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3 Data-Driven Documents


http://d3js.org
http://d3js.org

Topic Model Visualization [Cruangetal 2012]
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Topic Model Visualization [Chuangetal 2012
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Topic Model Visualization (Chuangetal 2012]
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Topic Model Analysis (Chuang etal 2015)
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Topic Model Analysis [Chuangetal 2015
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[1] obama, barack, campaign, polit,
candid, clinton, senat, hillari, will, support

[2] mccain, john, campaign, said, palin,
sen, today, debat, say, attack

[3]iraq, war, militari, iraqi, troop, forc,
american, a fghanistan, secur, will

[4] bush, presid, said, administr, hous,
white, report, former, cheney, secretari

[5]think, say, like, peopl, know, just,
thing, get, right, way

[6] democrat, senat, republican, vote, bill,
hous, parti, legisl, congress, gop

[7] report, time, media, news, stori, new,
post, press, york, articl

[8] will, american, america, countri, can,
peopl, presid, work, time, year

[9] get, one, want, even, make, will, like,
much, can, point

[10] poll, voter, state, vote, lead, new, win,
race, percent, point

[11]iran, israel, state, world, foreign,
nuclear, na tion, will, terrorist, iranian

[12] oil, energi, price, global, drill, will,
gas, year, product, compani

[13]law, court, state, rule, right, legal,
govern, constitut, case, protect

[14] clinton, hillari, will, primari, democrat,
campaign, deleg, support, convent, win

[15]tax, govern, econom, economi, plan,
will, money, financi, crisi, spend

[16] tax, will, plan, health, cut, care,
spend, american, pay, econom

[17]financi, crisi, market, govern, bank,
bailout, hous, street, wall, econom



Mapping Machine-Learned Latent Spaces Ltz 2019
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What makes a
visualization “good”?



A Quick Experiment...



Compare area of circles



Compare length of bars



Compare area of circles



Compare length of bars



Accuracy of Proportion Judgments

Position 1 !
Position 2
Position 3
Length 1

Length 2

Angle

Area (Circular)
Area (Rect 1)
Area (Rect 2)

| | | |

1.0 1.5 2.0 2.5 3.0

Log Estimation Error - 95% Cl
Cleveland & McGill 1984, Heer & Bostock 2010]



Ranking Visual Encodings

Position (common) scale
Position (non-aligned) scale

Most accurate

Comparing
Proportions

[ east accurate

u Color hue-saturation-density



Common exploration pitfalls:
Overlook data quality issues
Fixate on specific relationships

Plus many other piases...

Heuer 1999, Kahneman 2011, .|
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Voyager: Combine Specification and Recommendation [\Wongsuphasawat 2071 /]


http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/
http://idl.cs.washington.edu/papers/voyager2/

Key Idea: Augment manual exploration with visualization
recommendations sensitive to the user’s current focus.

The ultimate goal is to support systematic consideration of
the data, without exacerbating false discovery.

To model a user’s search frontier, we optimize for related
chart specifications, seeded by the user’s current focus.

Candidate charts are pruned and ranked using a formal
model of design constraints and perceptual effectiveness,
which can be trained from perception experiment results.
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Learn Design Trade-Offs from Experimental Data

Training Data

Pairs of Ranked
Visualizations

Features

Violations of
Design Constraints

.= Positive example
Feature Vector

lug, Uy, ..., Uy ]

“ Negative example
Feature Vector

[V, Vs o oo V]

Learning Algorithm

Learning to Rank
with Linear SVM

w is the weight vector
of the soft constraints

V

arg max Z w; (u; — v;)
1€0..k

V;: the number of
violations of constraint

J ‘Moritz et al. 2019}




Compared to existing tools, leads to over 4x more variable
sets seen, and over 2x more variable sets interacted with.

“The related view suggestion accelerates exploration a lot.”

“I like that it shows me what fields to include in order to see a
specific graph. Otherwise, | have to do a lot of trial and error
and can't express what | wanted to see.”

“These related views are so good but it's also spoiling that |
start thinking less. I'm not sure if that's really a good thing.”
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EXAMPLES:
Exploratory Data Visualization
Data Cleaning & Transformation

Natural Language Translation



| spend more than halt of my time
integrating, cleansing and transforming
data without doing any actual analysis.
Most of the time I'm lucky if | get to do
any “analysis” at all.

Anonymous Data Scientist
from our 2012 interview study






~® Big Data
@ L) Borat
BigDataBorat

In Data Science, 80% of time spent prepare
data, 20% of time spent complain about
need for prepare data.




Bureau of Jugtﬁce Sgatistﬁcs - Data online
http://bjs.ojp.usdoj.gov/

Reported crime in Alabama

Year
2004
2005
20086
2007
2008

Reported crime in Alaska

Year
2004
2005
20086
2007
2008

Reported crime

Year
2004
2005
2006
2007
2008

Population
4525375 4029, 3
4548327 3900
4599030 3937
4627851 3974.9
4661900 4081.9

Population
657755 3370.9
663253 3615
670053 3582
683478 3373.09
686293 2028.3

Population
2739879 5075.5
9953007 4827
£166318 4741.6
6338755 4502.6
6500180 4087.3

Property crime

987
955.8
968.9
980.2
1080.7

2732.4
2656
2645.1
2687
2712.6

Property crime

273.6
622.8
615.2
238.9
470.9

in Arizona

2456.7
2601
2588.5
2480
2219.9

Property crime

991
946, 2
955
935.4
894 .2

Reported crime in Arkansas

Year
2004
2005
2006
2007
2008

Population
2750000 4035.1
2775708 4068
2810872 4021.6
2834797 3945.5
2855390 3843.7

3118.7
2958

2874.1
2780.5
2605.3

Property crime

1096.4
1085.1
1154.4
1124.4
1182.7

2699.7
2720

2596.7
2574.6
2453.4

rate

3009.

289

322.
307.
288.

rate

340,

391

378.
355,
237.

rate

965.

922

914.
/86,
287.

rate
237
262

270.
246,
227.

wn W h G =] O o

o~ =

Ghwn B

Burglary rate

Burglary rate

Burglary rate

Burglary rate

Larceny-theft

Larceny-theft

Larceny-theft

Larceny-theft

rate

rate

rate

rate

Mot or

MOoTor

MOoTOor

MOTor

vehicle theft

vehicle theft

vehicle theft

vehicle theft

rate

rate

rate

rate



DataWrangler

Suggestions

Delete rows 8,10
Delete empty rows

Delete rows where Property_crime_rate
is null

Delete rows where Year is null

> Split data repeatedly on newline into
rows

> Split data repeatedly on ',

rows: 408 prev next

Year a Property_crime_rate A
1Reported crime in Alabama
2
32004 4029.3
42005 3900
52006 3937
62007 3974.9
72008 4081.9
8
9Reported crime in Alaska
10
112004 3370.9
122005 3615
132006 3582
142007 3373.9

Wrangler: Interactive Visual Specification of Data Transformation Scripts

Kandel etal. [CHIZ0117]


http://homes.cs.washington.edu/~jheer/talks/pydata2017/#4

Reduces specification time, promotes the use of reusable,
scalable transformations rather than idiosyncratic edits.

Complementarity: Suggestions good for tasks people found

hard (extraction patterns, table reshaping). Peop

cases where inference is less tractable (arbitrary -

.~

e good in
ormulas).

Agency: Users appreciated suggestions in response to an
initiating interaction, but did not always act on proactive
assistance, often preferring to maintain the initiative.


http://homes.cs.washington.edu/~jheer/talks/pydata2017/#4

@ Trifacta Wrangler Edit Window

o0 0 cn16 - Transformer - Trifacta
@ & Campaign Finance 2016 > [ cn16 ~

1=[=o0 | Generate Results | o

L
Grid Columns Full Dataset - 461.78kB - 15Columns 4,864 Rows 3 Data Types Q Filter in grid C
“
CAND ID - CAND_NAME CAND_PARTY_AFFILIATION S C) CAND_ELECTION_YEAR v ABC CAND_OFFICE_STATE ~  ABC CAND_OFFICE
©)]
“INII“II LI “n|||||||||||||||||||||||||||||||||||| \I. al h. o
4,864 Categories 4,760 Categories 76 Categories 1986 - 2052 57 Cateqories 3 Cateqories @
HBAKBBB97 COX, -JOHN-R. REP 2014 AK H l
HOALB2087 ROBY, - MARTHA REP 20816 AL H
HBALB20895 JOHN, -ROBERT-E-JR IND 20816 AL H
HBALB50649 CRAMER, -ROBERT-E-"BUD" - JR DEM 2008 AL H
HOALB5163 BROOKS, -MO REP 2016 AL -
HOALB6088 COOKE, - STANLEY - KYLE REP 2010 AL -
HOALB7086 SEWELL, - TERRI-A. DEM 2016 AL -
HOALB7094 HILLIARD, -EARL FREDERICK JR DEM 2010 AL -
HOALB7177 CHAMBERLAIN, -DON REP 2012 AL i
HOARG1083 CRAWFORD, - ERIC - ALAN-RICK REP 2016 AR -
HOARB1091 GREGORY, - JAMES ' CHRISTOPHER  DEM 2010 AR i
HOARB1109 CAUSEY, - CHAD DEM 2010 AR i
HBARB1125 SMITH, -PRINCELLA-D REP 20106 AR H
HBARB2167 GRIFFIN, - JOHN- TIMOTHY REP 2014 AR H
HBARB2131 ELLIOTT, - JOYCE - ANN DEM 2010 AR H
HBARB3022 SKOCH, -BERNARD - KURT - 'BERNIE' REP 2010 AR H
HBARB3036 WHITAKER, DAVID JEFFREY DEM 2010 AR H
HBARB30855 WOMACK, -STEVE REP 20816 AR H
HOASE0018 FALEOMAVAEGA, - ENI DEM 2014 AS -
HOAZB1184 FLAKE, - JEFF - MR. REP 2012 AZ -
HOAZ81259 GOSAR, - PAUL - ANTHONY REP 2016 AZ -
HOAZ@1283 MEHTA, - STEVE REP 2010 AZ -
HOAZ81325 TOBIN, - ANDY - HON. REP 2014 AZ i
HOAZ@1333 GRESSLEY, - FORREST - DAYL REP 2010 AZ i
HOAZ@3321 PARKER, - VERNON REP 2014 AZ i

New Step Switch to editor

Choose a transformation

© TRIFACTA



https://www.trifacta.com/start-wrangling/

@ Trifacta Wrangler

Edit

Window

00 @ cn16 - Transformer - Trifacta
@ & Campaign Finance 2016 > [ cn16 ~ A 1-[—0 | Generate Results ’ o
Grid  Columns Full Dataset - 461.78kB ~ 17 Columns 4,864 Rows 3 Data Types c°';':£z§ j ::: I:::::z:x: ) i:;”;:)’lfs Q Filter in grid C Ml
- .
CAND_ID v CAND_NAME ABC CAND_NAMET1 CAND_NAME2 CAND_PARTY_AFFILIATION - © CAND_ELECTION_YEAR
|
O,
I““INI““I [ “|||||||||||||||||||||||||||||||||||||| [— “nm............................. \I. al I ®
4,864 Categories 4,760 Categories 3,416 Categories 3,677 Categories 76 Categories 1986 - 2052 57 Cate (o)
HBAKEBB97 COXj, ‘WJOHN R. COX JOHN - R. REP 2014 AK | &
HBAL820887 ROBY, - MARTHA ROBY MARTHA REP 2016 AL
HBALB20895 JOHN, ‘ROBERT-E-JR JOHN ROBERT -E-JR IND 2016 AL
HBALB50649 CRAMER, -ROBERT-E-"BUD" - JR CRAMER ROBERT-E- "BUD" - JR DEM 20088 AL
HBALB5163 BROOKS, -MO BROOKS MO REP 2016 AL
HBALB6088 COOKE, - STANLEY - KYLE COOKE STANLEY -KYLE REP 2010 AL
HBALB7086 SEWELL, -TERRI-A. SEWELL TERRI-A. DEM 20816 AL
HBALB7094 HILLIARD, - EARL - FREDERICK-JR HILLIARD EARL - FREDERICK - JR DEM 2010 AL
HBALB7177 CHAMBERLAIN, -DON CHAMBERLAIN DON REP 2012 AL
HBARB1083 CRAWFORD, - ERIC - ALAN - RICK CRAWFORD ERIC-ALAN:RICK REP 2016 AR
HBARB1091 GREGORY, - JAMES - CHRISTOPHER  GREGORY JAMES - CHRISTOPHER DEM 20106 AR
HBARB1169 CAUSEY, -CHAD CAUSEY CHAD DEM 20106 AR
HBARB1125 SMITH, -PRINCELLA-D SMITH PRINCELLA-D REP 20106 AR
HBARB2167 GRIFFIN, - JOHN - TIMOTHY GRIFFIN JOHN - TIMOTHY REP 2014 AR
HBARB2131 ELLIOTT, - JOYCE - ANN ELLIOTT JOYCE - ANN DEM 2010 AR
HBARB3022 SKOCH, -BERNARD - KURT - 'BERNIE' SKOCH BERNARD - KURT - ' BERNIE' REP 2010 AR
HBARB3030 WHITAKER, - DAVID- JEFFREY WHITAKER DAVID- JEFFREY DEM 2010 AR
HBARB3055 WOMACK, - STEVE WOMACK STEVE REP 2016 AR
HBASBB018 FALEOMAVAEGA, ENI FALEOMAVAEGA ENI DEM 2014 AS
HBAZB1184 FLAKE, - JEFF-MR. FLAKE JEFF -MR. REP 2012 AZ
HBAZB1259 GOSAR, - PAUL - ANTHONY GOSAR PAUL - ANTHONY REP 2016 AZ
() SUGGESTIONS Cancel
Split CAND_NAME into 2 columns on ~{delim-ws}" Extract " {delim-ws} from CAND_NAME Count occurrences of ~{delin
ABC CAND_NAME ABC CAND_NAME1 ABC CAND_NAME2 ABC CAND_NAME ABC CAND_NAME1 ABC CAND_NAME
COX, JOHN-R. COoX JOHN R. COX, JOHNR. 55 COX, "JOHN-R.
ROBY, - MARTHA ROBY MARTHA ROBY, - MARTHA 5 - ROBY, - MARTHA
JOHN, ‘ROBERT -E- JR JOHN ROBERT -E-JR JOHN, ‘ROBERT -E - JR A& JOHN, ‘ROBERT -E- JR
Affects 1 column, 4859 rows Creates 2 columns Affects 1 column, 4859 rows Creates 1 column Affects 1 column, 4859 rows
: . ) TRIFACTA



https://www.trifacta.com/start-wrangling/

Predictive Interaction

GUIDE DECIDE
. interact redict | ick
View —— Response : Preview ———— Result

Visualization and Interaction

Lift le  Ground

write code, compile, run

Data Output

Domain Specific Language (DSL)



EXAMPLES:
Exploratory Data Visualization
Data Cleaning & Transformation

Natural Language Translation



Mid-Century Prospects for Automated Language Translation

"Fully automatic, high quality translation is not a reasonable goal,
not even for scientific texts. A human translator, in order to arrive
at high quality output, is often obliged to make intelligent use of
extra-linguistic knowledge which sometimes has to be of
considerable breadth and depth.”

“As soon as the aim of MT is lowered to that of high quality
translation by a machine-posteditor partnership, the decisive
problem becomes to determine the region of optimality in the
continuum of possible divisions of labor.”

Yehoshua Bar-Hillel [Advances in Computers 1960



Interactive Translation: An under-explored idea?

Source
language

Input
analysis

Proposed Interactive

Translation Workflow
Kay et al, late 1960s]

[i - i:,

Monolingual consultant

<
Alternative . . . Single
: analyses —:Disambiguohon Hanalysis
)
Quuestions
and
answers

Expert in subject matter

Target Target
Output g o 9
-, generation ~» language < () = (= = languoge
output — outpuf

Monolingual editor

Expert in subject matter

Why never built? Hypotheses:
Bias towards fully automated translation
Automatic translation was poor

Insufficient care for interface design
\Green et al. CACM 2015]


http://idl.cs.washington.edu/papers/translation-ai-hci/
http://idl.cs.washington.edu/papers/translation-ai-hci/

Predictive Translation Memory (PTM) (Creenetal 2014]

B

A équiper le centre de formation Studeo qui est accessible aux personnes a mobilité réduite et
dont nous travaillons a la réalisation dans le cadre de l'institut Jedlicka, avec I'association Tap, et

ca depuis six ans.

Des enseignants se rendent régulierement aupres des éléeves de l'institut Jedlickuv et leur
proposent des activités qui les intéressent et les amusent.

Teachers

C

Les etudiants eux-memes n'ont pas les moyens de se rendre a des cours, nous essayons de les

aider de cette maniere.

The students

Dans le cadre Ql'

projet dans un noi

]
)

t!
tl
t!
th

Wo

(=Y SO
AMC O
| - -~ —
M e
AMC
- - =

|'institut Jedlicka, nous transférerons ce

(A) Source text interleaved
with (B) target text.

(C) Shaded words show
coverage of translation.

(D) phrase auto-complete
and (E) full translation
suggestions.

Suggestions (D, E) adapt to
user input in real-time.

On-the-fly retuning enables
domain adaptation by the
machine translation system.



Interactive Machine Translation Results (Greenetal 13 114

Experiments with professional translators, across language pairs (Arabic,
French, German -> English) and text genres (software, medical, news).

Results

Post-editing of full machine translation leads to reduced time and improved
quality over purely manual translation.

Interactive translation with PTM slightly slower than post-editing, but results in
higher quality translations, over 99% of characters entered via interactive aids.

Re-tuning on interactive PTM input leads to significantly greater MT
improvements than with post-editing, leading to fine-grained corrections.

Concerns over agency: “less susceptible to be creative”; MT “distracts from my
own original translation process by putting words in [my] head.”



EXAMPLES:
Exploratory Data Visualization
Data Cleaning & Transformation

Natural Language Translation



DESIGN CHALLENGE:

Determine “regions of optimality” in
possible divisions of labor among
directed and automated actions.



Future Challenges




Future Challenges

Design Process, Tools, & Monitoring

How might we support productive prototyping,
development, deployment, and monitoring of
interactive systems using machine learning?




Future Challenges

Design Process, Tools, & Monitoring

How might we support productive prototyping,
development, deployment, and monitoring of
interactive systems using machine learning?

Mapping Machine-Learned Representations
Can ML methods suggest structural task models?
Can people help test & constrain ML models?




Predictive Interaction for Model Error Analysis

How many people are in this picture?

groundtruth:3 ( * 70)

saaa:2 vgacounting:3

vgacounting
121512 | 39% 61%

Saaa

all_instances 121512 | 43% 57%

how_many_noun 11471 62% 38% 11471 51% 49%

how_many_adj 788 66% 34% 788 63% 37%

How many brownish-peaks are there?

groundtruth:2 ( * 70)

saaa:4 vgacounting:5

DID YOU MEAN TO FILTER INSTANCES THAT ARE...
® starts_with(question, pattern="how many ADJ")

® starts_with(question, pattern="ADV ADJ ADJ")
(® attr:question_type == "how many"

See more general suggestions?

How many brownish peaks are there?

Close Now

DID YOU WANT TO GENERALIZE TO...

brownish > keep
brownish peaks > peaks keep
brownish NOUN - NOUN keep
ADJ NOUN-> NOUN keep
how many ADJ-> how many ADJ keep
how many ADJ NOUN - how many NOUN keep

Errudite: Reproducible & Testable Error Analysis of NLP Models [\Wu et al. ACL 2019]



Future Challenges

Design Process, Tools, & Monitoring

How might we support productive prototyping,
development, deployment, and monitoring of
interactive systems using machine learning?

Mapping Machine-Learned Representations
Can ML methods suggest structural task models?
Can people help test & constrain ML models?

Evaluating Trade-Offs of Agency & Automation
Must go beyond result quality and productivity.
Locus of control, agency vs. passive acceptance?
Training and skill acquisition vs. de-skilled labor?
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