The Attraction Effect in Information Visualization

Evanthia Dimara Anastasia Bezerianos Pierre Dragicevic
evanthia.dimara@gmail.com Anastasia.Bezerianos@lri.fr Pierre.Dragicevic@inria.fr
evanthiadimara.com https://www.lri.fr/~anab/ https://www.lri.fr/~dragice/






Bob _#

A “ N
Education €€

Crime control

(]



Education
Crime control




Education
Crime control




nI
g £
tt
an
© 0o
UC
de
w £
=
]




c

©
S
frar}
c
(@]
|9
()
£
} S
v

Educatio




dominated by

€0
C o
UC
de
w £
=
]




Attraction Effect - a biased decision
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Why study the attraction effect in InfoVis?
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Why study the attraction effect in InfoVis?

[Williamson & Shneiderman, 1992]
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Why study the attraction effect in InfoVis?
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Debate in decision making research

The Attraction Effect applies
only to

numerical tables

[Frederick et al, 2014]
[Yang and Lynn, 2014]
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Debate in decision making research

The Attraction Effect applies
only to

numerical tables VS-

[Frederick et al, 2014]
[Yang and Lynn, 2014]

The Attraction Effect
is robust

[Huber et al, 2014]
[Simonson, 2015]
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Debate in decision making research

consumer

products
[Simonson &Tversky, 1992]
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Debate in decision making research

consumer job
products candidates
[Simonson &Tversky, 1992] [Highhouse , 1996]
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Debate in decision making research

consumer job real
products candidates gambles
[Simonson &Tversky, 1992] [Highhouse , 1996] [Herne, 1999]
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Debate in decision making research

consumer job real
products candidates gambles
[Simonson &Tversky, 1992] [Highhouse , 1996] [Herne, 1999]
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animals
e.g. bees, amoebae

[Shafir et al, 2002] [Latty & Beekman, 2002]
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Can the attraction effect occur in visualizations?
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Can the attraction effect occur in\visualizations?

The attraction effect may be limited to numbers
and does not apply to "perceptual” representations.

[Frederick et al, 2014]
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1st Experiment: "Choose a gym"

cleanliness

[Malkoc et al,2013]

X,
% @

variety

22



1st Experiment: "Choose a gym"”

better in variety

A B

variety 5 2

cleanliness 2 5
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1st Experiment: "Choose a gym"”

better in cleanliness
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variety 5 2

cleanliness 2 5

24



1st Experiment: "Choose a gym"”

A
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1st Experiment: "Choose a gym"”
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1st Experiment: "Choose a gym"”
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replication of the attraction effect design in tables

[
[Malkoc et al,2013]
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1st Experiment: "Choose a gym"”

Can the attraction effect occur in visualizations?
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1st Experiment: "Choose a gym"”
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1st Experiment: "Choose a gym"”
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1st Experiment: "Choose a

cleanliness
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1st Experiment: "Choose a gym"”

A
51 [
8 47
2
= 31
S B
o 2- [}
1
T T T T T
-1 1 2 38 5
-1 variety
A
variety 5
cleanliness 2

5- oA
2 41
2
= 31
3
o 2- eB
1+ e C
L] ] 1 L] L] 1
-1 1 2 3 4 5
-11 variety
A B c
variety 5 5 2
cleanliness 1 2 5

A B .
51 e e competitor
/
2
= 31
s C
o 24 [ ]
1
T 1535 43
11 variety
A B Cc
variety 5 2 1
cleanliness 2 5




Can the attraction effect occur in visualizations?
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Can the attraction effect occur in visualizations?
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Does the; attraction effect extend to larger datasets?
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Does the attraction effect extend to larger datasets?

The attraction effect requires
asymmetric dominance relationships to be

"perceptual in nature" and "easy to access" .

The bias should be eliminated as the number
of pairwise comparisons increases.
[Bettman et al, 2014]
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2nd Experiment: "Choose a lottery ticket" [Wedel. 1991
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2nd Experiment

: "Choose a lottery ticket" [Wedel 1991]

same expected value
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2nd Experiment: "Choose a lottery ticket" [Wedel. 1991
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2nd Experiment

: "Choose a lottery ticket" [Wedel 1991]
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2nd Experiment: "Choose a lottery ticket" [Wedel. 1991
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2nd Experiment: "Choose a lottery ticket" [Wedel. 1991

Does the attraction effect extend to larger datasets?

.73 crowdsourced
participants
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2nd Experiment: "Choose a lottery ticket" [Wedel. 1991

Does the attraction effect extend to larger datasets?

° extension of a
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2nd Experiment: "Choose a lottery ticket"
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2nd Experiment: "Choose a lottery ticket"
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2nd Experiment: "Choose a lottery ticket"
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2nd Experiment: "Choose a lottery ticket"
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2nd Experiment: "Choose a lottery ticket"
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2nd Experiment: "Choose a lottery ticket"
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2nd Experiment: "Choose a lottery ticket"

O APOACA oo 3 St w e e b sty -
w 501 g “ g
wl? ofd of? i wf?
H 2 £ 3 £
H . H H H H
20 2. 20 . 0l o . . o. 20 .
: : . .
\ .
- . Lo b e .
o - O " o -
e o P P so1a
H 5 H 5 F H
off . of? wof? o ot wff
H H H H H H
= 0. = 0. s . = * 30. = B
- : . . .
. Lt Wl Lt . o w0 . 0 . w . . .
- probghiny vowin probabitny 1o win . . probasany s e . .
o o % ' = ) s w5 To 5 = % 0 i o : % Su -
e [P v - e on
Rt 018 01g 015 song s0
5 2 g = H
3 :
H H H H H
Wl off of off . off “
S 4 H H H
% . 2 P
30- ’ 30- 3. o
S m » .
. gl 2 » M
b . 10 * 10 . 10 . . . . .
. . . 10 % . o . 10 . .
% £a Yo o To |- sronbiytown . L TP, | J— oty o v
00 o5 10 00 o5 1o 00 X3 10 00 0

50




2nd Experiment: "Choose a lottery tic
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2nd Experiment: "Choose a lottery t
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2nd Experiment: "Choose a lottery ticket"
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Does the addition of decoys increase the attractiveness
of the target?
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Does the addition of decoys increase the
of the target?
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Does the addition of decoys increase the attractiveness

of the target?
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Implications of the attraction effect
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Discussion
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Discussion

- does it generalize to other visualizations?
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Discussion

- does it generalize to other visualizations?

[Bettman et al, 2014 ]

The attraction effect requires asymmetric dominance relationships to be "perceptual in
nature" and "easy to access" .
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Discussion

- how can we alleviate the attraction effect?
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Discussion

- how can we alleviate the attraction effect?
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Discussion

- how can we alleviate the attraction effect?
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Discussion

- how can we alleviate the attraction effect?
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Discussion

- how can we alleviate the attraction effect?
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Discussion

- how can we alleviate the attraction effect?
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Discussion

- visual saliency effect?
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Discussion

- visual saliency effect?
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Important observation

l

only 24 over the 1460
choices were a
dominated alternative
(3% "wrong" answers)
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Also in visualizations,
perfectly informed people
do not always make
good decisions
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replication & supplementary material: http://www.aviz.fr/decoy
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Why the participants were influenced by the decoys?

73



Why you think there are more tickets closer to A?

P 64 participants
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Why you think there are more tickets closer to A?
o participants
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Why you think there are more tickets closer to A?
Z participants

\ had the explanation in mind

during the task !
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Why you think there are more tickets closer to A?

"to tempt people to choose tickets of high prize but with low probability,
increasing the profitability of the lottery owner”

"to distract from choosing the higher chances of winning"
"customers want to win a higher prize”

"maybe more people played the same”
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