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Figure S1: Root mean square of the single-participant SME values for the parent waves (a, b) and the difference waves (c,

d). For the parent waves, the SME was computed only for mean amplitude (a) and peak amplitude (b), because latency

values could not be validly measured from the parent waves in several cases. For the difference waves, the SME could be

calculated for both the amplitude scores (c) and the latency scores (d).
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Table S1: Mean (± standard error) of the average of SME values across participants, for each of the parent waves and for the

difference waves for each of the seven ERP components.

Parent wave
P3b N170 MMN N400

Rare Frequent Faces Cars Deviants Standards Unrelated Related

Mean amplitude 1.83 ± 0.17 0.85± 0.06 0.81 ±0.06 0.79 ± 0.04 0.76± 0.07 0.45± 0.04 1.32 ±0.07 1.49±0.09

Peak amplitude 2.18± 0.16 1.01± 0.06 0.91 ±0.05 0.96 ±0.05 0.93 ± 0.08 0.55± 0.05 1.56±0.07 1.74 ± 0.11

Parent wave
ERN N2pc LRP –

Incorrect Correct Contralateral Ipsilateral Contralateral Ipsilateral – –

Mean amplitude 1.88 ±0.12 0.58± 0.02 0.47±0.03 0.47± 0.03 0.59 ±0.03 0.59 ±0.03 – –

Peak amplitude 2.59 ±0.21 0.70± 0.02 0.55±0.03 0.55± 0.03 0.67 ±0.03 0.68±0.03 – –

Difference wave P3b N170 MMN N400 ERN N2pc LRP –

Mean amplitude 2.04 ± 0.19 1.15± 0.07 0.89±0.08 2.00± 0.12 1.99 ±0.12 0.49±0.03 0.43±0.03 –

Peak amplitude 2.35 ±0.17 1.32± 0.06 1.05± 0.09 2.36 ±0.12 2.70±0.19 0.58±0.03 0.51±0.03 –

50% area latency 17.85±1.37 2.30±0.30 6.09±0.44 11.04±0.94 6.00±0.78 6.82±0.70 2.68±0.20 –

Peak latency 51.46±4.26 4.83±0.54 13.24±0.95 34.75±2.53 13.04±1.15 13.56±1.00 10.42±0.71 –
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Table S2: Root mean square (RMS) of SME values across participants, for each of the parent waves and for the

difference waves for each of the seven ERP components.

Parent wave
P3b N170 MMN N400

Rare Frequent Faces Cars Deviants Standards Unrelated Related

Mean amplitude 2.13 0.93 0.90 0.83 0.88 0.53 1.38 1.6

Peak amplitude 2.40 1.08 0.97 1.01 1.05 0.63 1.62 1.86

Parent wave
ERN N2pc LRP –

Incorrect Correct Contralateral Ipsilateral Contralateral Ipsilateral – –

Mean amplitude 2.04 0.59 0.50 0.49 0.61 0.61 – –

Peak amplitude 2.89 0.71 0.57 0.57 0.69 0.70 – –

Difference wave P3b N170 MMN N400 ERN N2pc LRP –

Mean amplitude 2.35 1.23 1.02 2.13 2.13 0.52 0.46 –

Peak amplitude 2.57 1.38 1.19 2.48 2.96 0.61 0.54 –

50% area latency 19.79 2.97 6.68 12.50 7.72 8.06 2.95 –

Peak latency 57.93 5.89 14.50 38.18 14.87 14.90 11.32 –
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Table S3: Paired t tests comparing SME or SD for the peak versus mean amplitude scoring methods for each ERP component, separately

for each experimental condition (corrected for multiple comparisons across the family of 14 tests for each dependent variable). Note that the

degrees of freedom were lower for the N2pc because Subject 7 was excluded from the N2pc analyses.

Parent wave
P3b N170 MMN N400 ERN N2pc LRP

t(39) p t(39) p t(39) p t(39) p t(39) p t(38) p t(39) p

SME for condition 1 -7.13 <.001 -4.89 <.001 -12.00 <.001 -8.94 <.001 -6.41 <.001 -10.32 <.001 -12.19 <.001

SME for condition 2 -12.07 <.001 -9.35 <.001 -13.86 <.001 -7.97 <.001 -15.46 <.001 -11.08 <.001 -9.98 <.001

SD for condition 1 -3.74 0.001 -5.25 <.001 -10.60 <.001 -8.63 <.001 -7.49 <.001 -9.00 <.001 -7.66 <.001

SD for condition 2 -8.33 <.001 -8.33 <.001 -13.51 <.001 -5.70 <.001 13.60 <.001 -8.37 <.001 -7.48 <.001
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Table S4: Paired t tests comparing the variance in the single-trial amplitudes between the two experimental conditions for each ERP component,

separately for mean amplitude and peak amplitude (corrected for multiple comparisons across the family of tests for each scoring method).

Note that the degrees of freedom were lower for the N2pc because Subject 7 was excluded from the N2pc analyses.

Parent wave
P3b N170 MMN N400 ERN N2pc LRP

t(39) p t(39) p t(39) p t(39) p t(39) p t(38) p t(39) p

Variance for mean amplitude -1.64 0.382 -0.14 0.904 -0.57 0.799 -2.75 0.063 0.12 0.904 0.63 0.799 -0.91 0.799

Variance for peak amplitude -2.11 0.144 -1.27 0.371 -0.26 0.892 -1.90 0.152 2.76 0.063 0.14 0.892 -0.50 0.865
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Figure S2: Single-participant SME values for mean amplitude and peak amplitude scores, quantified from the parent waves

for each of the seven ERP components. Each bar represents one of the 40 participants. Values are provided only for mean

amplitude and peak amplitude because latency values could not be validly measured from the parent waves in several cases.
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Figure S3: Histograms of single-participant SME values for mean amplitude and peak amplitude scores obtained from

parent waves. For each component and each scoring method, the X axis was evenly divided into seven bins to reflect the

different ranges of values for each plot. Values are provided only for mean amplitude and peak amplitude because latency

values could not be validly measured from the parent waves in several cases.



39

P3 N170 MMN N400 ERN N2pc LRP
40

60

80

100

120

140

160

180
Peak amplitude scores

V
a

ri
a

n
ce

 o
f 

si
n

g
le

-t
ri

a
l 

a
m

p
li

tu
d

e
s

S
ta

n
d

a
rd

s

D
e

v
ia

n
ts

F
a

ce
s

C
a

rs

R
e

la
te

d

U
n

re
la

te
d

C
o

n
tr

a
la

te
ra

l

Ip
si

la
te

ra
l

R
a

re

F
re

q
u

e
n

t

C
o

rr
e

ct
In

co
rr

e
ct

µV

P3 N170 MMN N400 ERN N2pc LRP

V
a

ri
a

n
ce

 o
f 

si
n

g
le

-t
ri

a
l 

a
m

p
li

tu
d

e
s

Parent wave:Mean amplitude scores

40

60

80

100

120

140

160

180

F
a

ce
s

C
a

rs

S
ta

n
d

a
rd

s

D
e

v
ia

n
ts

R
e

la
te

d

U
n

re
la

te
d

C
o

n
tr

a
la

te
ra

l

Ip
si

la
te

ra
l

C
o

n
tr

a
la

te
ra

l

Ip
si

la
te

ra
l

R
a

re

F
re

q
u

e
n

t

C
o

rr
e

ct
In

co
rr

e
ct

µV

C
o

n
tr

a
la

te
ra

l
Ip

si
la

te
ra

l

Figure S4: Analysis of the effects of variations in the number of trials on estimates of the variance in single-trial amplitude

values. Panels c and d in Figure 4 of the main manuscript showed that the mean standard deviation (SD) across trials was

numerically smaller in conditions with fewer trials than in conditions with more trials in several cases (for P3b mean and

peak amplitude; for MMN mean and peak amplitude; for ERN mean amplitude). Although not statistically significant,

these small differences in SD may reflect the fact that the equation typically used to estimate the SD is biased by the

number of trials, underestimating (on average) the true SD by a progressively larger amount as the number of observations

decreases (Gurland & Tripathi, 1971). As a result, the estimated SD for a condition with fewer trials will tend to be lower

than the estimated SD for a condition with more trials, even if the true trial-to-trial variability is equivalent (all else being

equal). The bias in the estimate of SD is a result of the square root operation used to convert the variance to the SD,

and the equation for estimating the variance across trials is not biased by the number of trials. In the present figure,

we show the variance rather than the SD across trials , averaged across participants for each condition. No significant

differences between the rare and frequent conditions of the P3b, MMN, and ERP paradigms were present for the variance

(see supplementary Table S4). Error bars show the standard error of the mean across participants.
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Figure S5: Scatterplots of the relationship between each pair of components for the SME values obtained for peak amplitude

from the difference waves. Each circle represents a single participant. The p values were corrected for multiple comparisons

across this entire family of tests. Note that Subject 7 was excluded from all correlations because the number of trials for

one of conditions was zero for this participant in one condition of the N2pc paradigm.
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Figure S6: Scatterplots of the relationship between each pair of components for the SME values obtained for peak latency

from the difference waves. Each circle represents a single participant. The p values were corrected for multiple comparisons

across this entire family of tests. Note that Subject 7 was excluded from all correlations because the number of trials for

one of conditions was zero for this participant in one condition of the N2pc paradigm.
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of trials for one of conditions was zero for this participant in one condition of the N2pc paradigm.
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Figure S8: Scatterplots of the relationship between standard deviation (SD) values for mean amplitude for each pair of ERP

components. The SD was calculated by measuring the mean amplitude from the single-trial epochs for a given condition

and taking the SD of these values. We then averaged the SD across the two conditions used to define each component

(because the SD values for the two conditions were strongly correlated, as shown in Figure S10). Each circle represents

a single participant. The p values were corrected for multiple comparisons across this entire family of tests. Note that

Subject 7 was excluded from all correlations because the number of trials for one of conditions was zero for this participant

in one condition of the N2pc paradigm.
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Figure S9: Scatterplots of the relationship between standard deviation (SD) values for peak amplitude for each pair of ERP

components. The SD was calculated by measuring the mean amplitude from the single-trial epochs for a given condition

and taking the SD of these values. We then averaged the SD across the two conditions used to define each component

(because the SD values for the two conditions were strongly correlated, as shown in Figure S10). Each circle represents

a single participant. The p values were corrected for multiple comparisons across this entire family of tests. Note that

Subject 7 was excluded from all correlations because the number of trials for one of conditions was zero for this participant

in one condition of the N2pc paradigm.



45

SD for frequent

0

10

20

30

S
D

 f
o

r 
ra

re

Mean amplitude:P3b
Rho=0.84 p<0.001

Slope=0.876

0

5

10

15

S
D

 f
o

r 
fa

ce
s 

N170
Rho=0.88 p<0.001

Slope=0.982

MMN
Rho=0.94 p<0.001

Slope=1.016

5

10

15

20

S
D

 f
o

r 
u

n
re

la
te

d

N400
Rho=0.86 p<0.001

Slope=0.745

ERN
Rho=0.83 p<0.001

Slope=1.069

N2pc
Rho=0.94 p<0.001

Slope=0.949

5

10

15

20
LRP

Rho=0.99 p<0.001

Slope=0.984

Peak amplitude:P3b
Rho=0.8 p<0.001

Slope=0.759

Rho=0.79 p<0.001
Slope=0.908

Rho=0.96 p<0.001

Slope=1.011

Rho=0.83 p<0.001

Slope=0.703

Rho=0.70

Slope=0.985

Rho=0.93 p<0.001

Slope=0.928

Rho=0.98 p<0.001

Slope=0.957

200 10 30

SD for frequent
200 10 30

SD for cars
100 20

0

10

20

30

S
D

 f
o

r 
ra

re

SD for related
155 10 20

5

10

15

20

S
D

 f
o

r 
u

n
re

la
te

d

N400

5

10

15

20

S
D

 f
o

r 
in

co
rr

e
ct

5

10

15

20

S
D

 f
o

r 
in

co
rr

e
ct

SD for correct
155 10 20

SD for correct
155 10 20

p<0.001

ERN

0

10

20

S
D

 f
o

r 
co

n
tr

a
la

te
ra

l

SD for ipsilateral
0 10 20

SD for ipsilateral
0 10 20

N2pc

SD for ipsilateral
5 10 2015

SD for ipsilateral
5 10 2015

5

10

15

20
LRP

SD for cars
100 5 15

0

10

20

S
D

 f
o

r 
fa

ce
s 

N170

0

20

40

S
D

 f
o

r 
d

e
v
ia

n
ts

 

0

20

40

S
D

 f
o

r 
d

e
v
ia

n
ts

 

SD for standards
200 10 30

SD for standards
200 40

SD for related
200 10 30

MMN

0

10

20

S
D

 f
o

r 
co

n
tr

a
la

te
ra

l

S
D

 f
o

r 
co

n
tr

a
la

te
ra

l
S

D
 f

o
r 

co
n

tr
a

la
te

ra
l

µV

µV

Figure S10: Scatterplots of the relationship between the SD values in the two conditions used to define each of the seven
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amplitude (bottom row). Each circle represents a single participant. The p values were corrected for multiple comparisons

across this entire family of tests.
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