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Figure 1. Symmetric task in Experiment 1. (A) Illustration of a trial in which the participant was asked to imagine a reference on the right (the green
dotted circumference was not displayed during the experiment; in Materials and methods we described the exact message displayed on the screen).
(B) lllustration of a trial in which the participant was asked to imagine a reference on the left. (C-F) Choice behavior for four representative participants.
(G) Decisional and sensory biases. For each participant, the circles correspond to the gratings presented around the horizontal orientation (Figure TA-
B) and the triangles to the gratings presented around the vertical orientation (illustrations of the stimuli not shown). The color indicates the best model
assessed using likelihood ratio tests (see Materials and methods). (H) Across participants, the absolute value of the sensory and the decisional biases
was significantly different (t(33) = 4.8, p=3.1x107>). The crossbars display the mean and the 95% t-test confidence intervals.
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Figure 1—figure supplement 1. Choice behavior in the symmetric task for all participants in

Experiment 1.

DOI: https://doi.org/10.7554/eLife.43994.004

Linares et al. eLife 2019;8:e43994. DOI: https://doi.org/10.7554/eLife.43994

30f8


https://doi.org/10.7554/eLife.43994.004
https://doi.org/10.7554/eLife.43994

e LI F E Research article

A Best model

1
1 reference per block

No bias —®— Sensory —@— Decisional —@— Sensory + decisional

1

2
1 reference per block

2
2 references per block

Reference —— Top —e— Bottom

3
1 reference per block

3
2 references per block

T T T
-15 -1.0 -05 00 05

10 15 -15 -10 -05 00 05 10 15
Sensory bias (deg)

2 references per block
1.04 | |
+ i A=
R
- to
& 4
+
0.5 7
4
£
0.04
4 4 5 5 6 6
1 reference per block 2 references per block 1 reference per block 2 references per block 1 reference per block 2 references per block
1.04 | | |
L) ,/
0.5 for
++
o 4 /
0.0+ *
° 1 reference per block 2 references per block 1 reference per block 2 references per block 1 reference per block
2 1.0 i i
2
S Sl
o 4
S / ’
= /
o
= 0.5
=
a
(]
Qo
<
o 007 i i |
10 10 " " 12 12
1 reference per block 2 references per block 1 reference per block 2 references per block 1 reference per block 2 references per block
10d ; ; ;
+
0.5 i f'
’ o/ ! °
A ext
0.0 |
13 13 15 15 16 16
1 reference per block 2 references per block 1 reference per block 2 references per block 1 reference per block 2 references per block
1.0
-7 © 2% e
/ i / v
1
05 ! (i /_1p
[ ! ’ 7
1 7 )
l/ / s »
++(T/ +
0.0
-2 -1

Experiment 1

-2 -1 0 1 2 0 1 -2 -1 0 1 2 -2 -1 0 1 2 -2 - 0 1 2 -2 -1 0 1 2
Orientation (deg)
B 1 reference per block 2 references per block C *
—_——
1.5 —~ 2.0 n.s.

o

D *kk *k
101 Best model S ‘ ‘ ‘ ‘
e @ 15 °
) | [ ] No bias ©
= 05 ® e o
] ® © ®,
e e % ®  Sensory 3 1.0+ o

0.0 o @ ® Y 1 o] o o
5 o oo > 8 o°
S —05- ®  Decisional %) | 8 ©
- U 0 05 00 °
@ <
8 10 . o Serserys — =S
a E decisional 004 T o °
=154 Sen‘sory Deciéional Sen‘sory Deciéional
T T T T bias bias bias bias

Experiment 2

Neuroscience

Figure 1—figure supplement 2. Choice behavior in the symmetric task for all participants in Experiment 1. (A) Choice behavior for the one reference
per block and two references per block conditions for all participants in Experiment 2. (B) Decisional and sensory biases for each participant. The color

Figure 1—figure supplement 2 continued on next page
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Figure 1—figure supplement 2 continued

indicates the best model. (C) Across the participants of Experiment 2, a two-way repeated measures ANOVA for the absolute value of the biases
indicated no significant effect of number of references per block (one reference per block or two references per block; (F(1,14) = 3.7; p=0.073), a
significant effect of the type of biases (sensory or decisional; F(1,14) = 8.7, p=0.010) and no significant interaction (F(1,14) = 3.6; p=0.078). The graph
shows the biases from Experiment 1 (also shown in Figure TH) and Experiment 2 (collapsed across number of references per block). The crossbars
display the mean and the 95% t-test confidence intervals. For Experiment 2, the sensory and the decisional biases is significantly different (t(29) = 3.13,
p=0.0040). Across experiments, the sensory biases is not significantly different (t(47) = 0.92, p=0.3619), but the decisional biases is significantly different
(t(44) = 2.0, p=0.048).
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Figure 2. Asymmetric task in Experiment 1. (A) lllustration of a trial in which the participant was asked to imagine a reference on the right. (B)
lllustration of a trial in which the participant was asked to imagine a reference on the left. (C-F) Choice behavior for four representative participants. (G)
Decisional and sensory biases. (H) Across participants, the absolute value of the sensory and the decisional biases was significantly different (t(31) = 5.4,
p=6.0x107%). The crossbars display the mean and the 95% t-test confidence intervals.
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Figure 2—figure supplement 1. Choice behavior in the asymmetric task for all participants in

Experiment 1.
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Figure 3. Sensory biases across tasks and orientations. (A) Across participants, the sensory biases estimated from the symmetric task correlated with
the sensory biases estimated from the asymmetric task (r(30) = 0.81, p:2.7><1078). The color of the triangles indicates the model that best fit the data.
The black line corresponds to a simple linear regression fit. To compare the symmetric and the asymmetric task with the counterparts in the temporal
domain (see final paragraph of the Discussion), we also calculated the correlation of the biases across tasks using only one reference for each pair of
coupled references (bottom or left; r(30) = 0.77, p=2.3x1077). In this case, we estimated the bias for the symmetric task as the orientation for which the
probability of clockwise responses was 50% and for the asymmetric task as the orientation for which the probability was maximum. (B) Across
participants, the sensory biases estimated using the horizontal grating correlated with the sensory biases estimated using the vertical grating for the
symmetric (r(15) = 0.67, p=0.0030) and the asymmetric task (r(15) = 0.60, p=0.015). The lines correspond to simple linear regression fits.
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