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Today

Al vs. |A

Direct manipulation vs. Agents

Mixed-Inrtiative interaction

cnd-user Al design



People: where Al lives or dies
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“Don’t let your Ul write a
check that your Al can’t
cash.”

- bytan Adar



Intelligence Augmentation

Al vs. |A



A reaction to:

“Al will replace
human intelligence”

Intelligence augmentation says that replacement is the wrong
approach.
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Big Data & Society
July—December 2017: |-14

Algorithms in practice: Comparing web © The Author(s) 2017

Reprints and permissions:
- O u rn al is m an d C ri m i n al - u Sti Ce sagepub.co.uk/journalsPermissions.nav
l l DOI: 10.1177/2053951717718855
journals.sagepub.com/home/bds

®SAGE
Angele Christin

Abstract
Big Data evangelists often argue that algorithms make decision-making more informed and objective—a promise hotly
contested by critics of these technologies. Yet, to date, most of the debate has focused on the instruments themselves,
rather than on how they are used. This article addresses this lack by examining the actual practices surrounding algo-
rithmic technologies. Specifically, drawing on multi-sited ethnographic data, | compare how algorithms are used and
interpreted in two institutional contexts with markedly different characteristics: web journalism and criminal justice.
| find that there are surprising similarities in how web journalists and legal professionals use algorithms in their work. In
both cases, | document a gap between the intended and actual effects of algorithms—a process | analyze as “decoupling.”
If you try Second, | identify a gamut of buffering strategies used by both web journalists and legal professionals to minimize the
thoughtlessly... impact of algorithms in their daily work. Those include foot-dragging, gaming, and open critique. Of course, these
similarities do not exhaust the differences between the two cases, which are explored in the discussion section.
| conclude with a call for further ethnographic work on algorithms in practice as an important empirical check against
the dominant rhetoric of algorithmic power.
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Algorithms, ethnography, work practices, organizations, journalism, criminal justice
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Goal:
human+Al > human

We call this “complementarity”
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Analysis of 106 studies covering 3/0 effect sizes

P

On average, human-Al combinations perform
worse than the best of humans or Al alone

Biggest |osses for decision-making tasks and biggest
wins for content creation tasks

nature human behaviour

Explore content v  About the journal v  Publish with us v

nature > nature human behaviour > articles > article

Article | Open access | Published: 28 October 2024

When combinations of humans and Al are useful: A
systematic review and meta-analysis

Michelle Vaccaro, Abdullah Almaatoug & Thomas Malone &

Nature Human Behaviour (2024) | Cite this article

Average: g = -0.23 (-0.39 to -0.07) -e-

-6

Human-Al system versus max(human, Al)

-3 0 3
Effect sizes (Hedges’ g) with 95% confidence intervals




Goal:
human+Al > human

We call this “complementarity”



Goal:
human+Al == human

We call this "not great’
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Augmentation examples
we’ve discussed

Help me understand where I'm using water in my householc

Realize my sketched mechanical design into a rough functional system
Connect me with jobs or movies that | might want to see

Show me behavior patterns that are influencing my health

But how should human/Al interactions be structured? How much
control should we yield to the Al? This leads to a debate...
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Agents vs.
Direct Manipulation

'Shneiderman and Maes 99/



Software agents

We should delegate
to proactive artificial
intelligence systems

Pattie Maes, MIT Media Lab

Direct manipulation

Users should always have
full control, even as
automation increases

Ben Shneiderman, U. Marylana
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Agents

Al agents ask
questions about
mages on soclal
media to learn
about the world
around them

Q: Is this person
wearing a life vest?
A: Ahahah not at all !
She is wearing a big
coat

N r
Q: What is the shape of
the sink?

A: It's a square.

s tbl el ‘
Q: What kind of building
is that?

A: Is a medieval church
in Siena (Tuscany, ltaly)
dedicated from its
earliest days as a
Roman Catholic Marian
church, and now
dedicated to the
Assumption of Mary. =

v
= x::‘:—‘-;

Q: Is this a commercial
plane?

A: yes, you’re right!
Flight coming from
Amsterdam to Saint
Martin!

Q: What material is the
counter?

A: It looks as though it is
marble, however this
isn't my design so |
can't be 100%. It's
gorgeous though isn't it!

Q: Is this photo taken at
night?
A: Hi! It's at sunset :)

Q: What kind are the
pink ones?

A: Hi, it is japanese
cherry flower - Prunus
serrulata, the others:
paeonia, anemone,
ranuculus.

Q; Is the board room
carpeted?
A: we use wood floor.

Q: What is the dog's talil
resting on?
A: it’s a public restroom.

Q: What type of dessert
is that in the picture?

A: hi dear it’s coconut
cake, it tastes amazing

)
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Direct manipulation

Shneiderman: it 1s possible to maintain high levels of user control
even as automation increases

High

Control

L ow

Low High
Automation
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Mixed initiative interaction

—ric Horvitz keeps listening to the agents vs. direct manipulation debate. He decides It's
a false dichotomy...




Mixed-initiative, intuitively

You don't need to decide between full control and full automation.
Instead, the system should automate the things it can, hand control
to the user for the things it can't, and ask the user If it's unsure.

Joday, mixed-initiative interaction typically refers to the mode of
suggesting an action and letting the user confirm it.

- Edit 06:30 alarm
B Thanksgiving found in Holidays Calendar

7 ¢ 5 . -
o Slrt sSuggestion

woately 57% of their working time went tows i custorr It looks like you're

working out.
Record
Outdoor Run
Record
_ IndoorRun 29

Gmail

“"ed about the ﬁjtt.lre of the team | tab

It seems like you forgot to attach a file.

You wrote "l have attached"” in your message, but there are no files

attached. Send anyway?




Mixed-initiative as utilities

[Horvitz [999]

Horvitz envisioned mixed-initiative Numbers representing
more broadly as trading off dynamically the benefit or harm of an
between all options, using utilities: outcome

u(A,G) = (posritive) utility of taking an

automated action when the goal Is Desired Not

correctly guessed ooal desired

U(A,7G) = (negative) utility of taking the goal

same action when the goal is incorrectly | lake action | u(AG) | u(A7G)

guessec No action |u(7AG) u(-A"G)
u(7AG) and u(mAG) similarly 50




[Horvitz [999]

What's the expected value of
taking action?

P(G) -u(A,G)+ P(G) - u(A, ~G)

VWhat's the expected value of
taking no action?

P(G) - u(-A,G) + P(0G) - u(-A, ~G)

Now, take expected values

Desired
coal

Nex
desired

ooal

Take action

u(AG)

u(A,7G)

Ne¥:lailels

U(AG)

U(~AG)

3




Mixed initiative: visually

u(—-A,G) u(A, G)
-xpected
value
f1t's unlikely u(A, ~G) u(—A, G) frt's likely
that the ’ ’ that the
user has the user has the

——————0 | ———————

ojven goal P(G) olven goal



Mixed initiative: visually

u(-A, 7G)

u(A, G)

-xpected
value

u(A, °G)

P(G)



Mixed initiative: visually

u(-A, 7G)

-xpected
value

P(G)



Mixed initiative: visually

u(-A, G) u(A, G)
Higher utility Higher utility
NOT tO act 10 act
-xpected
value
u(A, G) u(—A, G)
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What if we ask the user?

Asking often carries lower risk, but also lower utility

u(-A, 7G)

u(Ask, 7G)

-xpected
value

0 P(G)
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What if we ask the user?

Asking often carries lower risk, but also lower utility

u(-A, 1G)

Inaction zone Ask zone

u(Ask, 7 G)

-xpected
value

u(A, 7G)

0 P(G)

Act zone

u(A, G)
u(Ask, G)

u(-A, G)
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S0, when does this screw up!

When the system cannot accurately assess the probability of the

user having the goal P(G)

or

VWhen the utlli

les are not correctly estimatea

e.g,, too high a utility for asking if the user doesn’t have the goal G.
“Are you writing a letter right now!”
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A problem has been detected and Windows has been shut down to prevent damage
to your computer.

The problem seems to be caused by the following file: kbdhid.sys
MANUALLY_INITIATED_CRASH

If this 1s the first time you've seen this stop error screen,
restart your computer. If this screen appears again, follow
these steps:

Check to make sure any new hardware or software 1i1s properly installed.
If this 1s a new installation, ask your hardware or software manufacturer
for any Windows updates you might need.

If problems continue, disable or remove any newly installed hardware
or software. Disable BIOS memory options such as caching or shadowing.
If you need to use safe mode to remove or disable components, restart
your computer, press F8 to select Advanced Startup Options, and then
select Safe Mode.

Technical Information:

#%% STOP: 0x000000e2 (Ox00000000, 0x00000000, Ox00000000, 0x00000000)



Unpredictable black boxes
are terrible user interfaces



The problem

Unlike traditional interfaces, introducing an Al into a system creates
an element of uncertainty

Wil 1t understand you correctly! Wil it make the correct
inferences?

How do you design a system that can be robust to these kinds of
errors!
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Crayons: camera-based interaction
[Fails and Olsen 2003]

“The one that =
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Frontier: image editing through
demonstration
“"Make this part of

Generation. Select the attributes, and find a desired reference image. b
(Image modification slider not available)

Select the attributes. Double-click on the image you want to use. re ‘ erate : ': |
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Hair

Generate

Synthesis. Brush the part you want to combine in the Reference image, adjust the position in the Source image, and click the arrow button (=). m

Type your revision request here.

Source Image Reference Image Result Image

\
~

IN

Initialize the Current Layer @ Flip : Reference Image
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Interactive training

Fogarty et al. 2008]

Allow users to keep training and re-training by drag-dropping
instances Into positive and negative classes as they go

Image Search for
“Mountain” Creating a “Scenic” Rule

Apply the “Scenic” Rule




More recently: prompting

Control remains an open problem

T | can't figure out how to cross the gulf of execution through the
brompt, how do | convey my intent!




Why Al is difficult to design

How do we know what Al can and cannot do, and how 1t will err?

How do we engage In rapid prototyping of Al-powered systems!

How do we control the unpredictable output of the Al
Addrtionally:

We are risk averse and will avoid Al-powered interactions once we
stumble into one of their imits: algorithm aversion.

T Alexa, play a reggae song by Beyonce™ returns the wrong thing, or
your text message dictation errs, you back off to simpler interactions 4



-4,  Aaron Hertzmann
© @AaronHertzmann

Writing a letter and quite happy with this phrase: Real artistic tools
should act as extensions of the artist, the way a paintbrush adds

capabilities to a painter’s hand, rather than a slot machine that may or
may not give you something useful.

8:05 AM - Sep 25, 2023 - 5,562 Views




e% PromptBase Marketplace Generate Hire Login Sell >

A Midjourney
S i ECE

Beautiful Watercolor

Illustrations
RTINS ] @imagineer

Generates beautiful watercolor illustrations with undefined figures, in a consistent style. Ideal for
illustrating stories, tales or blogs with vivid and colorful watercolor images. You can select the

proportions of each generated illustration.

1.99

After purchasing, you will gain access to the prompt file, which you can use with Midjourney. You must already have access to Midjourney
to use this prompt.




instructions on how to proceed. Consistent with

numan Iinteractions.

Gave direct instructions instead of providing in-context examples. Even when

instructed by human researcher to give examples.

Some prompters expected Al to understand Instr
(e.g. Instruction: do not use ABC, result: Al uses A

°rompters don’t know what Al can/cannot do. 50 need examples or

°rompters over-generalize from a few examples, or errors (give up early).

°rompters anthropomorphize and filter expectations based on human-

uctions the way a human would

BC verba

IM 1IN response)
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The DESIGN
of EVERY DAY
THINGS
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freezer

fresh food

Normal Settings
Colder Fresh Food

Coldest Fresh Food
Colder Freezer
Warmer Fresh Food

OFF (both)

L T
A B C D E

C and 4
C and 5-6
Band 7
D and 6-7
C and 3-1

Freezer

T T T 1
/7 6 5 4 3

Fresh Food
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Independently controlled cooling units




L

Cooling

One cooling unit controlled by combination of inputs




A good conceptual model let's users predict how
input controls affect the output

When the conceptual model is not predictive,
Jsers resort to trial-and-error

[t 1s our job as Al tool bullders to provide interfaces
that let users build predictive conceptual models






Prompt: full body, wa
spiderman wearing ful

(insanely detalled, bloom:|. 5), (highest qualr
<owski, Sally Mann, concept art, 4k),

Casagrande, Greg Rut

king pose, slow motion, female
body (light silver armour:|. 2),

(analog: . 2), (high sha

rpness), (detalled pupils:|. |),

Y, Alessandro

(painting:|. |, (digital painting: |. |), detailed face and eyes,
Masterpiece, best quality, (highly detalled photo:|. |'), 3
photorealistic, (long blonde Hair, ponytail haircut, ecstatic: |.
1), (young woman:|. |), By jeremy mann, by sandra

chevrier, by maciej kuciara, sharp, (perfect body: 1. |),
realistic, real shadow, 3d, (cold background:|. 2), (by

Michelangelo)

<




Establishing Common Ground

Input images in the Acropob,s W & doghouse  an a bucket gettang a howreut

DreamBooth: Fine Tuning Text-to-lmage Diffusion Models
for Subject-Driven Generation [Ruiz 2022]




Adding Condritional Control to Text-to-lmage Diffusion Models | Zhang 202 3]



Adding Condritional Control to Text-to-lmage Diffusion Models | Zhang 202 3]



“a man in a suit and tie”

Adding Condritional Control to Text-to-lmage Diffusion Models | Zhang 202 3]



“a man in a suit and tie” “a man in a white suit and tie”

Adding Condritional Control to Text-to-lmage Diffusion Models | Zhang 202 3]



Dealing with Ambiguity of Spatial Language
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“chef in the kitchen”

|dea: User provides conditioning image that puts spatially localized constraints on the output image

Adding Condritional Control to Text-to-lmage Diffusion Models | Zhang 202 3]




Summary

Intelligence augmentation aims to place Al In context by using it
to amplify our own abllities

Debates rage about the levels of autonomy to grant to Als: from
fully autonomous agents that act on the person’s behalf, to direct
manipulation that always leaves the user in full control

Mixed initiative interaction splits the difference by asking, acting,
or doing nothing based on Its confidence and utility

When users cannot predict how input controls affect outputs the

In

iSif

ace, the results can be frustrating and terrible
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