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Abstract

Given the hard problem of consciousness, there are no brain
electrophysiological correlates of the subjective experience (the felt quality
of redness or the redness of red, the experience of dark and light, the quality
of depth in a visual field, the sound of a clarinet, the smell of mothball, bodily
sensations from pains to orgasms, mental images that are conjured up
internally, the felt quality of emotion, the experience of a stream of conscious
thought, or the phenomenology of thought).

However, there are occipital and left temporal brain
electrophysiological correlates of the subjective experience.

Notwithstanding, as an evoked signal, the change in event-related
brain potential phase (frequency is the change in phase over time) is
instantaneous, that is, the frequency will transiently be infinite: a transient
peak in frequency (positive or negative), if any, is instantaneous in
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electroencephalogram averaging or filtering that the event-related brain
potentials required and the underlying structure of the event-related brain
potentials in the frequency domain cannot be accounted for, for example, by
the Wavelet Transform or the Fast Fourier Transform analysis, because they
require that frequency be derived by convolution rather than by
differentiation.

However, as I show, one suitable method for analysing the
instantaneous change in event-related brain potential phase and accounting
for a transient peak in frequency (positive or negative), if any, in the
underlying structure of the event-related brain potentials is the Empirical
Mode Decomposition with post-processing Ensemble Empirical Mode
Decomposition.

Keywords: Consciousness; phenomenology; correlates; Empirical Mode
Decomposition with post processing Ensemble Empirical Mode Decomposition
(postEEMD); Hilbert-Huang Transform (HHT).

Statement of significance

The statistically significant contrast in the variability of intrinsic mode
functions, empirical decomposed and post processing [2] from event-related
changes [1], between the two experiments correlated with a contrast in access is
for the instantaneous amplitude within the 3 variables postIMF 4 SquareMask,
postIMF 6 SquarePseudo, postIMF 4 DiamondMask (0z) (fig. 17) and within the 2
variables postIMF 7 DiamondPseudo and postIMF 7 SquarePseudo (T5) (fig. 18).

Related to instantaneous frequency, the statistically significant contrast in
the variability of intrinsic mode functions between the two experiments correlated
with a contrast in access is within the 4 variables postIMF 5 SquarePseudo,
postIMF 5 SquareMak, postIMF 6 DiamondPseudo and postIMF 6 SquarePseudo
(Oz) (fig. 19) and within the 4 variables postIMF 4 SquarePseudo, postIMF 5
SquarePseudo, postIMF 5 DiamondMask and postIMF 5 SquareMask (T5) (fig. 20).

The statistically significant variability between the two experiments
correlated with a contrast in phenomenology is for the instantaneous amplitude

within the 1 variables postIMF 7 diamo (0z) (fig. 21).

However, none variable, empirically decomposed and post-processed [2]
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from TS5 event-related changes [1], is within selected as important for the
variability in instantaneous amplitude between the two experiments correlated
with a contrast in phenomenology, as it is selected as important for the variability
in T5 instantaneous frequency.

Remind that the trials that are the same in the second block in both
experiments for the same high degree of visibility "4" and "5" (they also, access)
and for the same correct answers (stimulus’s discrimination doesn’t contrast in
correct and incorrect responses between the two experiments) are the isolated
presentations of square or diamond and of mask or pseudo-mask.

Related to instantaneous frequency, the statistically significant contrast in
the variability of intrinsic mode functions between the two experiments correlated
with a contrast in phenomenology is within the 1 variable postIMF 7 diamo (0z)
(fig. 22) and within the 3 variables postIMF 4 diamo, postIMF 5 diamo, postIMF 7
squa (T5) (fig. 23).

These intrinsic mode functions explain the variability of the occipital and
left temporal electrical activity co-occurring with a contrast in access distinctly
from the variability of the occipital and left temporal electrical activity co-
occurring with a contrast in phenomenology [1] with the accuracy that, related to
the left temporal (T5) electrical activity co-occurring with a contrast in

phenomenology, the distinct electrophysiological signal is in the instantaneous
frequency domain but not in the T5 instantaneous amplitude domain.

Introduction

The relevant computation to the effect of the occipital and left temporal
correlates of the distinction between access and phenomenology [1] is the
computation of the high degree of visibility "4" and "5" assigned by the
participants in both experiments to the correctly identified stimuli (and what there
are more in the second experiment is more incorrect answers than in the first
experiment), because to distinguish electrophysiologically the access from
phenomenology we need that access and phenomenology will be cognitively
consciousness of something and we need that access will be the same for all

participants in the two experiments [1 : 337-339].
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To distinguish electrophysiologically the access from phenomenology we
need that access and phenomenology will be cognitively consciousness of
something because, for instance, pains are not intentional mental states in the
same sense in which cognitive mental states as beliefs and doubts are intentional:
there is nothing in sensation other than being felt. That we have a pain and then
get there and look at it to talk about it is already our cognition at work, but this
(cognitive) way of proceeding does not make the sensation itself an intentional
mental state in the same way as when we think about her. Essential to cognitive
mental states is that they are intentional without that mark, that of intentionality,
they wouldn't be the mental states that in fact they are. But pain is another thing:
what is essential to them is how we feel them, it is their phenomenology - for
without it, without phenomenology, they wouldn't be the mental states that in fact
they are. And at all, mental states as pains are not about anything, they are not
intentional - they don't represent nothing: although we may represent them
cognitively in some way, this is not them to be about something, this is us talking
about them: this is not them to be cognitions, this is them to be sensations.

That is, we compute the results only from those trials that are the same in
the second block of the two experiences.

Saying that phenomenology is not reportable is another way to define
phenomenology distinctly from access consciousness, but that we already knew:
although confusedly when, for example, it is alleged on the basis of the non
reportability the non measurability of phenomenology and thus allegedly that
there are not electrophysiological correlates of phenomenology different from the
access.

What we know now is what are these electrophysiological correlates of
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phenomenology different from the access [1: 344-350]: the electrophysiologically
correlated with the difference (statistically significant) among those trials that are
the same in the second block in both experiments for the same high degree of
visibility "4" and "5" (they also, access).

The distinct electrophysiological signal correlated with those trials that are
the same in the second block in both experiments is phenomenology to be
measured (that is, is non reportability to be measured): despite the same high
degree of visibility "4" and "5" (as despite the same correct answers).

The high degrees of visibility are the same "4" and "5" but for those trials
that are the same in the second block in both experiments, the statistical difference
between the two experiments is significant: because the phenomenology was
measured distinctively from the access (behaviorally, there is more incorrect
answers in the first trial of the first block of the second experiment, which is
distinct from the first trial of the first block of the first experiment in which the
masks are to be correctly identified but not the targets as in the case of the first
block of the second experiment. The experimental design only differs in the first
trial of the first block).

Between 300 and 800 msec, the null hypothesis of latency variability
between experiments I and II is not rejected: statistically, the variability of the
latency did not significantly differ between the experiments I and II. However the
null hypothesis of variability occipital (Oz) and left temporal (T5) amplitude
between experiments I and Il is rejected, except for the amplitude variability right
temporal (T6) between experiments I and II: statistically, the variability of Oz
amplitude and T5 differ significantly between experiments I and II, although the

variability of amplitude T6 between the experiences I and Il does not differ
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significantly (the null hypothesis of the amplitude variability T6 is accepted).

The second trial of the first block and the second block - in which the
stimuli are presented in isolation - are the same in both experiments I and II, thus,
it is expected that the discrimination of stimulus not statistically significant
contrast in correct and incorrect responses between the two experiments [1].

In isolated presentations of targets, there is no statistically significant
contrast in stimuli discrimination between the two experiment II [x(1) = 3.492,p =
.062, 0 cells (.0%) have expected count less than 5. The minimum expected count
is 17.47] and experiment I [x(1) = 3.160, p = .075, 0 cells (.0%) have expected
count less than 5. The minimum expected count is 20.38], the contrast in stimuli
discrimination between more correct responses in experiment Il (square correct
97.1%, incorrect 2.9 %; diamond correct 98.5%, incorrect 1.5 %) than in
experiment I (square correct 96.7%, incorrect 3.3 %; diamond correct 98.1 %,
incorrect 1.9 %) is not statistically significant, and so, there are not a difference
statistically significant between correct responses in experiment II than in
experiment I (the block in which the targets are presented in isolation is the same
second in both experiments I and II). The access did not significantly change
between experiment Il and experiment [; the access remains the same. [1].

The difference between the two experiments in mean rank within the
interval of degrees of visibility "4" and "5" remains statistically significant between
the two experiments in targets isolated presentations correctly identified [H(1) =
336.045, p = 0.000), with a mean rank of 1081.05 for experiment I, and a mean
rank of 1522.38 for experiment II (Kruskal-Wallis Test)]. [1] .

Targets isolated presentations correctly identified, because to distinguish

electrophysiologically the access from phenomenology we need that access and
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phenomenology will be cognitively consciousness of something and we need that
access will be the same for all participants in the two experiment.

Notwithstanding, as evoked signal, the change in event-related brain
potentials (ERPs) phase (frequency is the change in phase over time) is
instantaneous, that is, the frequency will transiently be infinite: a transient peak in
frequency (positive or negative), if any, is instantaneous in electroencephalogram
(EEG) averaging or filtering that the ERPs required and the underlying structure of
the ERPs in the frequency domain cannot be accounted, for example, by the
Wavelet Transform (WT) or the Fast Fourier Transform (FFT) analysis, because
they require that frequency is derived by convolution (frequency are pre-defined
and constant over time) rather than by differentiation (without predefining

frequency and accounted that frequency may vary over time).

Participants, Apparatus and stimuli, Procedure, EEG recording, Behavioral

data

Asin[1].

Twenty two adults with normal vision or corrected to normal, without
neurological or psychiatric history, ignoring completely the experimental purposes.

Five participants were excluded due to excessive EEG artefacts (3) or
insufficient trials (2).

The experimental protocol was approved by the doctoral programme in

Cognitive Science, University of Lisbon.
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Two types of targets: square (1.98 cm side) or diamond (for 45 ° rotation of
the square).

Two types of masks: mask or pseudo-mask.

The width of the mask is 3.05 cm, and its inner white portion (RGB 255-255
-255) is 8 mm wider than the black (RGB 0-0-0) target stimulus.

The width of the pseudo-mask is 3.10 cm, and its inner white portion is
circular (2.63 cm in diameter).

Despite the different sizes, the colour black stands in the same area, both in
mask and pseudo-mask, and its luminance is identical. This was expected to be
important to make the masks produce similar ERPs when presented alone.

All stimuli are presented on a grey background (RGB 173-175-178).

First task: to recognise which of the targets - square or diamond - is
presented.

Second task: to evaluate the visibility of targets.

The answers are given using the keyboard or the mouse.

In the first task, recognition of targets, participants respond if "they seemed
to have seen something" by pressing "8" for "yes" and "9" for "no". A negative
response completes the trial and starts the next. An affirmative answer conduces
the subjects to a screen of sixteen stimuli to signal with the mouse what seems
they have been identified. The position on the screen indicated by the participant
will be recorded informatically as coordinate system <X,Y>.

In the second task (evaluation of visibility), we used a Likert scale from "1"
to "5": "not visible at all" ("1" key), "barely visible" ("2" key), "visible but obscure"
(key" 3 "), "clear but not quite visible" (key "4 ") and "perfectly clear and visible"

("5" key).
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Experiments were held at the Faculty of Psychology in a slightly darkened,
silent room. Participants were seated in a reclining chair at 81.28 centimetres
distance from the 50.8 centimetres monitor.

It is expected that the running of the experiment will train the volunteer.
The beginning of the behavioural and EEG recordings is unknown to the volunteer.

The SuperLab programme for Windows from Cedrus, PC - compatible,
connected to a SVGA colour monitor, manages the presentation of stimuli,
randomises their sequence (the trials in each block), the exposure times, the
record of the response, and triggers the trigger to synchronise with the system
acquisition of physiological signals, MP100 and EEG amplifiers, programme
AcgKnowledge, both of Biopac.

Experiment I.

Eight volunteers (aged 18-46 years, M= 22.50, SD=9.562, 7 females).

The target and the masks will be presented for 17 msec. The mask (or
pseudo-mask) appears 1 msec after the presentation of the target (inter-stimulus
interval, IS], the interval between the termination of the target and the onset of the
mask). These ISI (1 msec) correspond to 18 msec of stimulus-onset asynchrony
(SOA, the interval between the onset of the target and the mask) (rounded values).
Answers were signalled by the mouse on a screen of sixteen stimuli, among which
are the mask and pseudo-mask. Note that the subject did not perform a forced-
choice task, for example, reading any question either “Diamond or Square?” or
“Square or Diamond?”, even if counterbalanced across participants (contrast with,
for example, [3]).

In the second trial, masks were presented for 17 msec, and answers were

signalled by the mouse on a screen of sixteen stimuli, among which were the mask
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and pseudo-mask.

Second block. Trial: targets will be presented for 17 msec, and answers will
be signalled by the mouse on a screen of sixteen stimuli, among which are the
targets.

Experiment II.

Nine volunteers (aged 20-26 years, M= 21.22, SD=2.224, 5 females).

The target will be presented for 17 msec (like experiment I), but the mask
(or pseudo-mask) will be presented for 167 msec (unlike experiment I). Note that
in all experiments, targets are always shown for 17 msec and are never replaced,
for example, by a blank screen with the same duration of 17 msec (contrast, for
example, with [4]).

Unlike experiment I, the target is intercalated between two presentations of
the mask/pseudo-mask (each, 167 msec): one earlier, paracontrast; the other after
the target, metacontrast.

The mask (or pseudo-mask) appears 0 msec before (forward masking) and
1 msec after (backward masking) the presentation of the target (inter-stimulus
interval, IS], the interval between the termination of the target and the onset of the
mask). These ISI (1 msec) correspond to 18 msec stimulus-onset asynchrony (SOA,
the interval between the onset of the target and the mask) and to 168 msec
stimulus-termination asynchrony (STA, the interval between the termination of
the target and of the mask) (rounded values).

Unlike experiment I, the answer was signalled by the mouse on a screen of
sixteen stimuli, among which were the targets.

In the second trial, like experiment I: masks were presented for 17 msec,

and answers were signalled by the mouse on a screen of sixteen stimuli, among
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which are the mask and pseudo-mask.
Second block, like experiment 1. Trial: targets will be presented for 17 msec,
and answers were signaled by mouse on screen of sixteen stimuli, among which

are the targets.

The Empirical Mode Decomposition (EMD) with post processing (Xie et al.

2014) and Hilbert-Huang Transform (HHT)

Now, we move from the features of the ERP (such as the amplitude and
latency of peaks) of [1] towards the decomposition of amplitude and to the
instantaneous frequency resulting from this decomposition: the instantaneous
amplitude and the instantaneous frequency of event-related changes correlated
with a contrast in access and with a contrast in phenomenology.

Despite the fact that the Wavelet or the Fourier Transform are the methods
most widely used for analysing the linear (proportionality or additivity) and
stationary (the signal and the time series representing it have the same mean and
variance throughout) properties of the EEG signal, the EEG signal has nonlinear
(nonproportionality or nonadditivity) and nonstationary (the signal's statistical
characteristics change with time) properties.

However, one suitable method for analysing the instantaneous change in
event-related brain potentials (ERPs) phase and accounting for a transient peak in

frequency (positive or negative), if any, in the underlying structure of the ERPs is
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the Empirical Mode Decomposition (EMD) with post-processing [2] Ensemble
Empirical Mode Decomposition (postEEMD).

The Wavelet or the Fourier Transform analyse the signal in time-frequency-
energy (Wavelet) and frequency-energy (Fourier) domains without discrete
feature extraction (Wavelet, with continuous feature extraction) or without
discrete or continuous feature extraction (Fourier).

However, the Hilbert-Huang Transform (HHT) analyses the signal in the
time-frequency-energy domain for feature extraction.

For example, either the Fourier functions or the EMD functions are
oscillations with zero mean derived from the decomposition of a signal (for
example, ERPs) that, when summed together, reconstitute the original signal.

However, whereas the Fourier functions are called harmonic functions,
meaning that their amplitude and frequency are constant over time, the EMD
functions are called Intrinsic Mode Functions (IMFs), meaning that their amplitude
and frequency may vary over time.

Once the Intrinsic Mode Functions have been extracted and post-processed
[2], the Hilbert-Huang Transform can be used to display the underlying structure
in the amplitude and frequency domain of the grand average occipital and left
temporal electrical activity characterised in [1].

These insights may prove to be a useful guide in helping us move from a
focus on the features of the ERP, such as the amplitude and latency of peaks [1],
towards a study of the amplitude, instantaneous frequency, and energy structure
of event-related changes over time in the EEG.

Given the EEG recording in [1] with a duration of 1150 msec, defined as 150

msec before the stimulus (baseline) and 1000 msec after its occurrence, there are
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16 ERPs correlated with combined target-mask presentations and with isolated
presentations of square or diamond and of mask or pseudo-mask: 8 for each of the
channels, occipital and left temporal.

The Empirical Mode Decomposition (EMD) with post-processing [2]
resulted in 56 occipital and 56 left temporal variables (7 postIMFs by each of the 8
ERPs) in amplitude domain and resulted in 56 occipital and 56 left temporal
variables in frequency domain with 460 observations each: 230 observations (the
EEG records duration of 1150 msec) by each of two experiments. In the energy
domain, the result is 8 occipital and 8 left temporal variables (ERPs) with 14

observations each (7 postIMFs by each of the two experiments).

Calculated the variance inflation factor (VIF)

To evaluate the presumed excessive correlation among variables (i.e,
colinearity), we calculated the variance inflation factor (VIF) for each variable by
vif_fun.r [5].

If the VIF calculated for each variable is more than 10 (values in the range
of 5-10 are commonly used as thresholds), colinearity is strongly suggested and
the variable is removed.

This calculations reduce the 56 variables to 32 in occipital amplitude
domain, reduce the 56 variables to 28 in left temporal amplitude domain, reduce
the 56 variables to 51 in occipital frequency domain and reduce the 56 variables to
51 in left temporal frequency domain. In energy domain, the calculated variance

inflation factor (VIF) removed 4 variables excessive correlated.
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Figures 1-2 show the underlying structure in the amplitude domain of the
grand average occipital and left temporal electrical activity correlated with a
contrast in access (characterized in [1: 340-344]), after the calculated variance
inflation factor (VIF) removed respectively 11 (0Oz combined target-mask
presentations) and 14 (T5 combined target-mask presentations) variables
excessive correlated. The 11 Oz combined target-mask variables that are
excessively correlated are postIMF 4 (SquarePseudo,DiamondPseudo), postIMF5
(SquareMask, SquarePseudo), postIMF 6 (SquareMask, DiamondMask,
DiamondPseudo), and postIMF 7 (SquareMask, SquarePseudo, DiamondMask,
DiamondPseudo). The 14 T5 combined target-mask variables that are excessively
correlated are postIMF 3 (SquareMask, DiamondMask), postIMF 4 (SquereMask,
DiamondMask,DiamondPseudo), postIMF5 (SquareMask, SquarePseudo,
DiamondMask, DiamondPseudo), postIMF 6 (SquareMask, SquarePseudo,

DiamondMask, DiamondPseudo) and postIMF 7 (DiamondMask).
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Fig. 1. Related to combined target-mask presentations, the underlying hilbert
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Fig. 2. Related to combined target-mask presentations, the underlying hilbert
structure in the amplitude domain of the grand average left temporal (T5)
electrical activity correlated with a contrast in access (characterized in [1: 340-
3441]), after the calculated variance inflation factor (VIF) removed 14 variables

excessive correlated.

Figures 3-6 show the underlying structure in the amplitude domain of the
grand average occipital and left temporal electrical activity correlated with a
contrast in phenomenology (characterized in [1: 344-350]), after the calculated
variance inflation factor (VIF) removed respectively 4 (Ozsqua), 4 (Ozdiamo), 3

(T5squa), and 5 (T5diamo) variables that are excessively correlated. The 4 Ozsqua
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isolated target variables that are excessively correlated are postIMF 4, 5, 6, and 7.
The 4 Ozdiamo isolated target variables that are excessively correlated are
postIMF 3, 4, 5, and 6. The 3 T5squa isolated target variables that are excessively
correlated are postIMF 4, 5, and 7. The 5 T5diamo isolated target variables that are

excessively correlated are postIMF 3,4, 5, 6, and 7.
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Fig. 3. Related to isolated square presentations, the underlying hilbert structure in
the amplitude domain of the grand average occipital (0Oz) electrical activity
correlated with a contrast in phenomenology (characterized in [1: 344-350]), after
the calculated variance inflation factor (VIF) removed 4 variables excessive

correlated.
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Fig. 4. Related to isolated diamond presentations, the underlying hilbert structure
in the amplitude domain of the grand average occipital (0Oz) electrical activity
correlated with a contrast in phenomenology (characterized in [1: 344-350]), after
the calculated variance inflation factor (VIF) removed 4 variables excessive

correlated.
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Fig. 5. Related to isolated square presentations, the underlying hilbert structure in
the amplitude domain of the grand average left temporal (T5) electrical activity
correlated with a contrast in phenomenology (characterized in [1: 344-350]), after
the calculated variance inflation factor (VIF) removed 3 variables excessive

correlated.
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Fig. 6. Related to isolated diamond presentations, the underlying hilbert structure
in the amplitude domain of the grand average left temporal (T5) electrical activity
correlated with a contrast in phenomenology (characterized in [1: 344-350]), after
the calculated variance inflation factor (VIF) removed 5 variables excessive

correlated.

Figures 7-8 show the underlying structure in the frequency domain of the
grand average occipital and left temporal electrical activity correlated with a
contrast in access (characterized in [1: 340-344]), after the calculated variance
inflation factor (VIF) removed respectively 4 (Oz combined target-mask

presentations) and 4 (T5 combined target-mask presentations) variables that are
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excessively correlated. The 4 Oz combined target-mask variables that are
excessively correlated are postIMF 7 (SquareMask, SquareMask, DiamondMask
and DiamondPseudo). The 4 T5 combined target-mask variables that are
excessively correlated are postIMF 6 (SquareMask), postIMF 7 (SquareMask),

postIMF 7 (DiamondMask and DiamondPseudo).
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Fig. 7. Related to combined target-mask presentations, the underlying hilbert
structure in the frequency domain of the grand average occipital (0z) electrical
activity correlated with a contrast in access (characterized in [1: 340-344]), after
the calculated variance inflation factor (VIF) removed 4 variables excessive

correlated.
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Fig. 8. Related to combined target-mask presentations, the underlying hilbert
structure in the frequency domain of the grand average left temporal (T5)
electrical activity correlated with a contrast in access (characterized in [1: 340-
344]), after the calculated variance inflation factor (VIF) removed 4 variables

excessive correlated.

Figures 9-12 show the underlying structure in the frequency domain of the
grand average occipital and left temporal electrical activity correlated with a
contrast in phenomenology (characterized in [1: 344-350]), after the calculated
variance inflation factor (VIF) removed 1 (postIMF 6 T5squa) variable that was

excessively correlated: none OzSquare, Ozdiamo, or T5diamo variables are
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removed because neither variable is excessively correlated.
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Fig. 9. Related to isolated square presentations, the underlying hilbert structure in
the frequency domain of the grand average occipital (0z) electrical activity
correlated with a contrast in phenomenology (characterized in [1: 344-350]), after
the calculated variance inflation factor (VIF): none variable is removed because

neither variable is excessive correlated.
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Fig. 10. Related to isolated diamond presentations, the underlying hilbert
structure in the frequency domain of the grand average occipital (0z) electrical
activity correlated with a contrast in phenomenology (characterized in [1: 344-
350]), after the calculated variance inflation factor (VIF): none variable is removed
because neither variable is excessive correlated.
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Fig. 11. Related to isolated square presentations, the underlying hilbert structure
in the frequency domain of the grand average left temporal (T5) electrical activity
correlated with a contrast in phenomenology (characterized in [1: 344-350]), after
the calculated variance inflation factor (VIF) removed 1 variable excessive

correlated.
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Fig. 12. Related to isolated diamond presentations, the underlying hilbert

structure in the frequency domain of the grand average left temporal (T5)

electrical activity correlated with a contrast in phenomenology (characterized in [1:

344-350]), after the calculated variance inflation factor (VIF): none variable is

removed because neither variable is excessive correlated.

Partial least squares regression (PLSR): the minimal root mean squared

error of prediction (RMSEP)

29
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If we set 59 as the seed, the partial least squares regression (PLSR) [6], [7],
[8]), cross-validated using 10 random segments, returned the postIMF 3
(combinexpOzDiamondPseudo) as the minimal root mean squared error of
prediction (RMSEP) for Oz instantaneous amplitude (23 variables) and the
postIMF 2 (combinexpT5DiamondPseudo) as the minimal root mean squared
error of prediction (RMSEP) for T5 instantaneous amplitude (19 variables).

The minimal postIMF that least erroneously explains the variability
between the two experiments in Oz instantaneous amplitude is predictably the
postIMF 3 combined Diamond Pseudo. That is, the minimal postIMF instantaneous
amplitude associated (with less error of prediction) with the variability between
the two experiments in Oz instantaneous amplitude is, after partial least squares
regression validation, postIMF 3 combined Diamond Pseudo. The postIMF 3
combined Diamond Pseudo is the Oz instantaneous amplitude minimal value that
we can use to measure with less error of prediction the propagation of the
remaining Oz instantaneous amplitude values around the variability between the

two experiments. (Fig. 13.)
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Fig. 13. The postIMF 3 combined Diamond Pseudo is the Oz instantaneous
amplitude minimal value that we can use to measure with less error of prediction
the propagation of the remaining Oz instantaneous amplitude values around the

variability between the two experiments.

An independent-sample t-test was conducted to compare postIMF 3
combined Diamond Pseudo (Ozp3cDP) between the two experiments in Oz
instantaneous amplitude. Equal variances not assumed, there was a significant
difference in the postIMF 3 combined Diamond Pseudo Oz instantaneous
amplitude for experiment II (M= 250.08, SD= 221. 24) and experiment I (M=141.85,

SD = 116. 99), t (347.796)= 6.559, p < 0.001, 95% CI [75.78, 140.69], g [ 95 % CI] =
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0.61 [ 0.42 , 0.8 ]. The Common Language Effect Size (CLES) indicates that the
chance that for a randomly selected pair of Ozp3cDP instantaneous amplitude
values, the Ozp3cDP instantaneous amplitude values from experiment II are higher
than the Ozp3cDP instantaneous amplitude values from experiment I is 66.7% [9].
The minimal postIMF that least erroneously explains the variability
between the two experiments in T5 instantaneous amplitude is predictably the
postIMF 2 combined Diamond Pseudo. That is, the minimal postIMF instantaneous
amplitude associated (with less error of prediction) with the variability between
the two experiments in T5 instantaneous amplitude is, after partial least squares
regression validation, postIMF 2 combined Diamond Pseudo. The postIMF 2
combined Diamond Pseudo is the T5 instantaneous amplitude minimal value that
we can use to measure with less error of prediction the propagation of the
remaining T5 instantaneous amplitude values around the variability between the

two experiments. (Fig. 14.)
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Fig. 14. The postIMF 2 combined Diamond Pseudo is the T5 instantaneous
amplitude minimal value that we can use to measure with less error of prediction
the propagation of the remaining T5 instantaneous amplitude values around the

variability between the two experiments.

An independent-sample t-test was conducted to compare postIMF 2
combined Diamond Pseudo (T5p2cDP) between the two experiments in T5
instantaneous amplitude. Equal variances not assumed, there was a significant
difference in the postIMF 2 combined Diamond Pseudo T5 instantaneous
amplitude for experiment II (M= 231.50 SD= 193.05) and experiment I (M=148.88,

SD = 116.23), t (375,748)= 5,561, p < 0.001, 95% CI [53.40, 111.84], g [ 95 % CI] =
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0.52 [ 0.33, 0.7 ]. The Common Language Effect Size (CLES) indicates that the
chance that for a randomly selected pair of T5p2cDP instantaneous amplitude
values, the T5p2cDP instantaneous amplitude values from experiment II are higher
than the T5p2cDP instantaneous amplitude values from experiment I is 64.28% [9].

If we set 59 as the seed, the partial least squares regression (PLSR), cross-
validated using 10 random segments, returned the postIMF 1 (OzMask) as the
minimal root mean squared error of prediction (RMSEP) for Oz instantaneous
frequency (40 variables) and the postIMF 5 (T5Mask) as the minimal root mean
squared error of prediction (RMSEP) for T5 instantaneous frequency (43
variables).

The minimal postIMF that least erroneously explains the variability
between the two experiments in Oz instantaneous frequency is predictably the
postIMF 1 Mask. That is, the minimal postIMF instantaneous frequency associated
(with less error of prediction) with the variability between the two experiments in
Oz instantaneous frequency is, after partial least squares regression validation,
postIMF 1 Mask. The postIMF 1 Mask is the Oz instantaneous frequency minimal
value that we can use to measure with less error of prediction the propagation of
the remaining Oz instantaneous frequency values around the variability between

the two experiments. (Fig. 15.)
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Fig. 15. The postIMF 1 Mask is the Oz instantaneous frequency minimal value that
we can use to measure with less error of prediction the propagation of the
remaining Oz instantaneous frequency values around the variability between the

two experiments.

An independent-sample t-test was conducted to compare postIMF 1 Mask
(Ozp1M) between the two experiments in Oz instantaneous frequency. Equal
variances not assumed, there was a significant difference in the postIMF 1 Mask Oz
instantaneous frequency for experiment II (M= 0.29, SD= 0.14) and experiment |
(M=0.23,SD = 0.15),t (457.061)=4.737, p < 0.001, 95% CI [0.03, 0.09], g [ 95 % CI]

= 0.44 [ 0.26, 0.63 ]. The Common Language Effect Size (CLES) indicates that the
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chance that for a randomly selected pair of Ozp1M instantaneous frequency values,
the Ozp1M instantaneous frequency values from experiment II are higher than the
Ozp1M instantaneous frequency values from experiment I is 62.24% [9].

The minimal postIMF that least erroneously explains the variability
between the two experiments in T5 instantaneous frequency is predictably the
postIMF 5 Mask. That is, the minimal postIMF instantaneous frequency associated
(with less error of prediction) with the variability between the two experiments in
T5 instantaneous frequency is, after partial least squares regression validation,
postIMF 5 Mask. The postIMF 5 Mask is the T5 instantaneous frequency minimal
value that we can use to measure with less error of prediction the propagation of
the remaining T5 instantaneous frequency values around the variability between

the two experiments. (Fig. 16.)
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Fig. 16. The postIMF 5 Mask is the T5 instantaneous frequency minimal value that
we can use to measure with less error of prediction the propagation of the
remaining T5 instantaneous frequency values around the variability between the

two experiments.

An independent-sample t-test was conducted to compare postIMF 5 Mask
(T5p5M) between the two experiments in T5 instantaneous frequency. Equal
variances not assumed, there was a significant difference in the postIMF 5 Mask T5
instantaneous frequency for experiment I (M=0.017, SD = 0.007) and experiment II
(M=0.0129, SD= 0.0046), t (440.573)=9.011 p < 0.001, 95% CI [ 0.0034,0.0053], g
[95% CI] =0.84 [ 0.65, 1.03 ]. The Common Language Effect Size (CLES) indicates
that the chance that for a randomly selected pair of T5p5M instantaneous
frequency values, the T5p5M instantaneous frequency values from experiment I
are higher than the T5p5M instantaneous frequency values from experiment II is
72.35% [9].

The calculated minimal value that we can use to measure with less error of
prediction the propagation of the remaining values around the variability between
the two experiments reduced the number of variables in instantaneous amplitude
from 32 (of 56, after variance inflation factor calculations) to 23 (0z) and from 28
(of 56, after variance inflation factor calculations) to 19 (T5) and reduced the
number of variables in instantaneous frequency from 51 (of 56, after variance
inflation factor calculations) to 40 (Oz) and from 51 (of 56, after variance inflation
factor calculations) to 43 (T5).

Notwithstanding, what variables are important for the variability between
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the two experiments remained to be assessed.

Partial least squares regression (PLSR): significance multivariate correlation

(sMC) statistic

Given the calculated minimal value that we can use to measure with less
error of prediction (namely, 23 variables in Oz instantaneous amplitude, 19
variables in T5 instantaneous amplitude, 40 variables in Oz instantaneous
frequency, and 43 variables in T5 instantaneous frequency), the propagation of the
remaining values around the variability between the two experiments, which
variables are important for the variability between the two experiments, is
assessed by the significance multivariate correlation (sMC) statistic ([10] and, e.g.,
[11]) of the partial least squares regression (PLSR) results (figs. 13-16), cross-
validated using 10 random segments (setting 59 as the seed).

In other words, which variables are important for the variability between
the two experiments are assessed by comparing the ratios between the variable-
wise Mean Squared Errors (MSE) and the mean squared of its residuals to an F-test
with 1 and N - 2 degrees of freedom (the cut-off is based on the F-test, because
appeared that the cut-off based on the mean was influencing negatively the
predictions): the variables that exceed the F-test threshold are selected.

If we set 59 as the seed, the significance multivariate correlation (sMC)
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statistic, with a correction of 1st order autocorrelation in the residuals, "out-of-
bag" (OOB) validation, and with 1000 cross-validation bootstrap samples, selected
the following variables as important for the variability between the two
experiments in Oz and T5 instantaneous amplitude and in Oz and T5 instantaneous
frequency.

Related to Oz instantaneous amplitude, the 4 variables postIMF 6
SquarePseudo, postIMF 7 diamo, postIMF 4 SquareMask, postIMF 4 DiamondMask,
empirically decomposed and post-processed [2] from Oz event-related changes [1],
are selected as important for the variability between the two experiments in
instantaneous amplitude.

Related to T5 instantaneous amplitude, the 2 variables postIMF 7
DiamondPseudo and postIMF 7 SquarePseudo, empirically decomposed and post-
processed [2] from T5 event-related changes [1], are selected as important for the
variability between the two experiments in instantaneous amplitude.

Related to Oz instantaneous frequency, the 6 variables postIMF 7
Pseudomask, postIMF 6 SquarePseudo, postIMF 5 SquarePseudo, postIMF 5
SquareMask, postIMF 6 DiamondPseudo, and postIMF 7 diamo, empirically
decomposed and post-processed [2] from Oz event-related changes [1], are
selected as important for the variability between the two experiments in
instantaneous frequency.

Related to T5 instantaneous frequency, the 8 variables postIMF 7 squa,
postIMF 7 Mask, postIMF 5 SquarePseudo, postIMF 5 diamo, postIMF 5
SquareMask, postIMF 4 diamo, postIMF 4 SquarePseudo, and postIMF 5
DiamondMask, empirically decomposed and post-processed [2] from T5 event-

related changes [1], are selected as important for the variability between the two
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experiments in instantaneous frequency.

The repeated measures analysis of variance (ANOVA) with the experiment |
and experiment II [1] as a between-subjects factors and the postIMF variables
selected as important by significance multivariate correlation (sMC) statistic as a
within-subject factors gave the following significant (Greenhouse-Geisser
correction for violations of the sphericity) results for Oz instantaneous amplitude
[F(1.197,548.082)= 146.612, p < 0.001, np? = 0.24249, 90% CI [0.96, 1.29], nG* =
0.14940] and for T5 instantaneous amplitude [F(1, 458)= 3710.346, p < 0.001, np?
= 0.89012, 90% CI [5.33 , 6.02], nG* = 0.51299]. For Oz and T5 instantaneous
frequencies, the repeated measures analysis of variance (ANOVA) results are
respectively [F(3.111,1424.755)= 73.586, p < 0.001, np* = 0.13843, 90% CI [0.64 ,
0.96], nG* = 0.08082] (0z) and [F(2.493,1141.681)= 441.582, p < 0.001, np? =
0.49087,90% CI [1.77 , 2.14],nG* = 0.42934] (T5) [12].

The statistically significant contrast in the variability of intrinsic mode
functions, empirical decomposed and post processing [2] from event-related
changes [1], between the two experiments correlated with a contrast in access is
for the instantaneous amplitude within the 3 variables postIMF 4 SquareMask,
postIMF 6 SquarePseudo, postIMF 4 DiamondMask (0z) (fig. 17) and within the 2

variables postIMF 7 DiamondPseudo and postIMF 7 SquarePseudo (T5) (fig. 18).
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Fig. 17. The statistically significant contrast in the variability of intrinsic mode
functions between the two experiments correlated with a contrast in access is for
the instantaneous amplitude within the 3 variables postIMF 4 SquareMask,

postIMF 6 SquarePseudo, postIMF 4 DiamondMask (0z).
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Fig. 18. The statistically significant contrast in the variability of intrinsic mode
functions between the two experiments correlated with a contrast in access is for
the instantaneous amplitude within the 2 variables postIMF 7 DiamondPseudo and

postIMF 7 SquarePseudo (T5).

Related to instantaneous frequency, the statistically significant contrast in
the variability of intrinsic mode functions between the two experiments correlated
with a contrast in access is within the 4 variables postIMF 5 SquarePseudo,
postIMF 5 SquareMak, postIMF 6 DiamondPseudo and postIMF 6 SquarePseudo
(Oz) (fig. 19) and within the 4 variables postIMF 4 SquarePseudo, postIMF 5

SquarePseudo, postIMF 5 DiamondMask and postIMF 5 SquareMask (T5) (fig. 20).
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Fig. 19. The statistically significant contrast in the variability of intrinsic mode
functions between the two experiments correlated with a contrast in access is for
instantaneous frequency within the 4 variables postIMF 5 SquarePseudo, postIMF

5 SquareMak, postIMF 6 DiamondPseudo and postIMF 6 SquarePseudo (0z).
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Fig. 20. The statistically significant contrast in the variability of intrinsic mode
functions between the two experiments correlated with a contrast in access is for
instantaneous frequency within the 4 variables postIMF 4 SquarePseudo, postIMF

5 SquarePseudo, postIMF 5 DiamondMask and postIMF 5 SquareMask (T5).

The statistically significant variability between the two experiments
correlated with a contrast in phenomenology is for the instantaneous amplitude

within the 1 variables postIMF 7 diamo (0z) (fig. 21).
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Fig. 21. The statistically significant variability between the two experiments
correlated with a contrast in phenomenology is for the instantaneous amplitude

within the 1 variables postIMF 7 diamo (0z).

However, none variable, empirically decomposed and post-processed [2]
from T5 event-related changes [1], is within selected as important for the
variability in instantaneous amplitude between the two experiments correlated
with a contrast in phenomenology, as it is selected as important for the variability
in T5 instantaneous frequency (below after the next paragraph, the 2nd next
paragraph).

Remind that the trials that are the same in the second block in both
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experiments for the same high degree of visibility "4" and "5" (they also, access)
and for the same correct answers (stimulus’s discrimination doesn’t contrast in
correct and incorrect responses between the two experiments) are the isolated
presentations of square or diamond and of mask or pseudo-mask.

Related to instantaneous frequency, the statistically significant contrast in
the variability of intrinsic mode functions between the two experiments correlated
with a contrast in phenomenology is within the 1 variable postIMF 7 diamo (0z)
(fig. 22) and within the 3 variables postIMF 4 diamo, postIMF 5 diamo, postIMF 7

squa (T5) (fig. 23).
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Fig. 22. The statistically significant variability between the two experiments
correlated with a contrast in phenomenology is for the instantaneous frequency

within the 1 variables postIMF 7 diamo (0z).
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Fig. 23. The statistically significant variability between the two experiments
correlated with a contrast in phenomenology is for the instantaneous frequency

within the 3 variables postIMF 4 diamo, postIMF 5 diamo, postIMF 7 squa (T5).

These intrinsic mode functions explain the variability of the occipital and
left temporal electrical activity co-occurring with a contrast in access distinctly
from the variability of the occipital and left temporal electrical activity co-
occurring with a contrast in phenomenology [1] with the accuracy that, related to
the left temporal (T5) electrical activity co-occurring with a contrast in

phenomenology, the distinct electrophysiological signal is in the instantaneous
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frequency domain but don’t in T5 instantaneous amplitude domain.

List of abbreviations

ANOVA, the repeated measures analysis of variance.

EEG, electroencephalogram.

EMD, Empirical Mode Decomposition.

ERPs, event-related brain potentials.

FFT, Fourier Transform.

HHT, Hilbert-Huang Transform.

IMFs, Intrinsic Mode Functions.

ISI, inter-stimulus interval (the interval between the termination of the target and
the onset of the mask).

MSE, Mean Squared Errors.

OOB, "out-of-bag" validation, and with 1000 cross-validation bootstrap samples (in
the current original research report), a method of measuring the prediction error
of random forests, boosted decision trees, and other machine learning models
utilising bootstrap aggregation (bagging). Bagging uses subsampling with
replacement to create training samples for the model to learn from. "Out-of-bag"
error is the mean prediction error on each training sample xi, using only the trees

that did not have xi in their bootstrap sample.
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Oz, the occipital lobe is one of the four major lobes of the cerebral cortex in the
brains of mammals. The name derives from its position at the back of the head,
from the Latin ob, behind, and caput, the head. The occipital lobe is divided into
several functional visual areas. Each visual area contains a full map of the visual
world. Although there are no anatomical markers distinguishing these areas
(except for the prominent striations in the striate cortex), physiologists have used
electrode recordings to divide the cortex into different functional regions.

The first functional area is the primary visual cortex. It contains a low-level
description of the local orientation, spatial frequency, and colour properties within
small receptive fields. The primary visual cortex projects to the occipital areas of
the ventral stream (visual area V2 and visual area V4) and the occipital areas of the
dorsal stream—visual area V3, visual area MT (V5), and the dorsomedial area
(DM). The occipital lobe transmits visual information to the temporal lobes, which
aid in giving meaning to visual information, storing memories, and responding to
external stimuli in the world.

PLSR, Partial least squares regression.

postEEMD, Empirical Mode Decomposition with post-processing Ensemble
Empirical Mode Decomposition.

sMC, significance multivariate correlation statistic.

SOA, the interval between the onset of the target and the mask.

STA, the interval between the terminations of the target and of the mask.

T5, the left temporal lobe, which is typically described de jure as the most
dominant in people, is associated with understanding language, learning,
memorizing, forming speech, and remembering verbal information.

T6, the right temporal lobe, which is typically described de jure as the least
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dominant in people, is associated with learning and memorising non-verbal
information (e.g., drawings and music), recognising information, and determining
facial expressions.

RMSEP, the minimal root mean squared error of prediction.

VIF, variance inflation factor.

WT, Wavelet Transform.

Declarations

Ethics approval and consent to participate

The experimental protocol was approved by the doctoral programme in Cognitive
Science, University of Lisbon.

Experiments were held at the Faculty of Psychology, University of Lisbon, in a

slightly darkened, silent room.

Consent for publication
Not applicable
Consent to participate

Each volunteer has been credited in their course credits.



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

The Author anonymized all data, namely, after measuring the amplitude and
latency of the waveforms thus collected, for each type of sequence of stimuli, the
Author added each waveform and divided by 8 (Experiment I) and added each
waveform and divided by 9 (Experiment II). By others words, the
electroencephalogram (EEG) averaging or filtering that the event-related brain
potentials (ERPs) required, for each type of sequence of stimuli, each of the ERPs
is add and divide by 8 (Experiment I) and each of the ERPs is add and divide by 9

(Experiment II).

Availability of data and materials
Data available at http://doi.org/10.5281/zenodo.4587325; data available at

Zenodo (https://zenodo.org/record/4587325).

Code availability
Code available at http://doi.org/10.5281/zenodo.4587325; code available at

Zenodo (https://zenodo.org/record/4587325).

Bergsma, Tim. https://cran.r-project.org/web/packages/csv/index.html

Bowman, D. (2014). The Hilbert-Huang Transform: Tools and Methods. R package
'hht’. R package version 2.1.0.

Harrell, F.E. (2010). Package ‘Hmisc’. R package version 3.14-6.

51



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

Kim, D. and Oh, H. S. (2009). EMD: A package for empirical mode decomposition
and Hilbert spectrum. The R Journal, 1, 40-46.

Kim, D. and Oh, H. S. (2014). EMD: Empirical mode decomposition and Hilbert
spectral analysis. Package ‘EMD’. R package version 1.5.7.

Masson, M. E. J. (2011). A Tutorial on a Practical Bayesian Alternative to
Null-Hypothesis Significance Testing. Behavior Reseach Methods, 43, 679-690.

R Core Team. (2016). R: A language and environment for statistical computing. R

Foundation for Statistical Computing. Package 'foreign’. R package version 0.8-61.

The Author R code runs the Empirical Mode Decomposition (EMD) with post-
processing [2] and the Hilbert-Huang Transform (HHT), Calculated the variance
inflation factor (VIF), the Partial least squares regression (PLSR): the minimal root
mean squared error of prediction (RMSEP), the Common Language Effect Size
(CLES), the Partial least squares regression (PLSR): significance multivariate
correlation (sMC) statistic.

Intentionally, the Author only set 59 as the seed after Calculated the variance
inflation factor (VIF).

However, statistical significance tests for the Author's main experiments are
performed using SPSS Statistics PASW 18, namely: the independent-sample t-test,
the repeated measures analysis of variance (ANOVA) (Greenhouse-Geisser
correction for violations of the sphericity), F-statistics , p values, np? values, and

confidence intervals (CI) values.



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

Competing interests

The authors declare that they have no competing interests.

Funding

Not applicable

Authors' contributions

Not applicable

Acknowledgements

In memoriam, Armando Caseiro Amado.

Thanks to some neighbours and my neighbourhood administration, they know
why.

My mother, Maria Dulce.

My aunt, Maria Ivone.

Joaquim Teixeira, not only for the fraternal theological discussions but also for
all the support in receiving me at their home and for everything else that Joaquim
Teixeira shared with me. Namely, for example, recovering in the 2020s (without
Joaquim Teixeira being aware of it) a substantial part (because my fraternal
theological discussions, for example, with Joaquim Ochda, are related to the
concept of the Purgatory, historically documented by Jacques Le Goff, La naissance
du Purgatoire, Collection Bibliothéque des Histoires, Gallimard, Parution : 06-10-
1981) of my fraternal theological discussions in the 1990s, for example, with Peter

Stilwell, and with Anténio Pinto.

W
)



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

Susana Lourenco, to whom [ owe the debt of having been successful at the
Faculty of Psychology, University of Lisbon, Portugal since 2008 until the end of
the course. We have both been students, but I learned more with Susana Lourengo
than with some other supposed teacher because some teachers are typically
skewed.

Gongalo Miguel, if he doesn't remember why, [ know very well why. Also a
student at the Faculty of Psychology, University of Lisbon, Portugal, since 2008
until the end of the course.

Adriana Gomes and Neuza Gongalves, with whom I learned Neurochemistry
more than with some other supposed teacher, at the Faculty of Science, University

of Lisbon, Portugal, in 2009.

Carlos Simdes; Diogo Branco; Joao Carneiro; Jodo Corujo; Manuel Costa; Manuel
Emidio; Sofia Khan.

Language, Mind and Cognition Research Group (LanCog), Philosophy Centre
(CFUL), Faculty of Letters, University of Lisbon: Ricardo Santos.

My research would not have been possible without their help.

Group authorship

Not applicable

Authors' information

V. P. completed his Philosophy undergrad studies at the University of Lisbon in

54



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

2003, followed by a Masters in Analytic Philosophy at the same university in 2007.
Is a Researcher at the University of Lisbon. Published 1 articles in journals. Has 3
books chapters. Has published 4 papers in conference proceedings with scientific
refereeing. Between 2011 and 2023 participated in 4 international research
projects and 4 national research projects and already participating in two another
international research projects, one allegedly to be completed by 2022, the other
international research project starting by October 3rd, the EEGManyPipelines
project https://www.eegmanypipelines.org/registratio. Works in the area(s) of
Social Sciences with emphasis on Psychology, Exact Sciences with emphasis on
Computer and Information Sciences, Humanities with emphasis on Other
Humanities, Social Sciences with emphasis on Other Social Sciences, Medical and
Health Sciences with emphasis on Other Medical Sciences, Medical and Health
Sciences with emphasis on Basic Medicine with emphasis on Pharmacology and
Pharmacy. Namely, exemplified by the review of about 1600 articles related to the
Covid-19 vaccine (the deadline for the required responses had to be less than five
working days, because it had to be!), Research Study Prediction Market for COVID-
19 Preprints in which V. P. participated for four weeks, a substantial part of which
were preprints (because some of the articles had already been published), during
uncertain times when no vaccine was available. This research is supported (in part)
by the Fetzer Franklin Fund of the John E. Fetzer Memorial Trust. It uses a platform
developed for Defense Advanced Research Projects Agency (DARPA), Pentagon.
Systematizing Confidence in Open Research and Evidence (SCORE). Works in the
area(s) of Medical and Health Sciences with emphasis on Basic Medicine with
emphasis on Neurosciences, Exact Sciences with emphasis on Physical Sciences,

Exact Sciences with emphasis on Mathematics with emphasis on Statistics and

55



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

Probability, Exact Sciences and Engineering and Technology with emphasis on
Electrotechnical Engineering, Electronics and Informatics with emphasis on
Robotics and Automatic Control. In their professional activities interacted with 51
collaborator(s) co-authorship of scientific papers. His areas of interest include
Philosophy of Language and Semantics, Metaphysics and Foundations of Cognitive
Science. In his curriculum the most frequent terms in the context of scientific,
technological and artistic-cultural output are: property, intentionality,
metacontrast, pattern recognition, neuroscience, concept, illusion, contingency,
event-related brain potentials, analogy, paracontrast, access, emotion, artificial
intelligence, sensation, cognitive science, correlates, invisibility, phenomenology,
mental states, phenomenal, consciousness, unconsciousness, attention,
electrophysiology, Total Turing test, life, Higher-order theories of consciousness,

identity.

Footnotes

Not applicable

References



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

[1] Pereira, Vitor M. D. (2015). Occipital and Left Temporal EEG Correlates of
Phenomenal Consciousness. Quoc-Nam Tran and Hamid R.Arabnia (eds.).
Emerging Trends in Computational Biology, Bioinformatics, and Systems Biology

(Elsevier/Morgan Kaufmann), 335-354.

[2] Xie, G., Guo, Y., Tong, S., and Ma, L. (2014). Calculate excess mortality during
heatwaves using Hilbert-Huang transform algorithm. BMC medical research

methodology, 14, 35.

[3] Lau, H. C. & Passingham, R. E. (2006). Relative blindsight in normal observers
and the neural correlate of visual consciousness. Proceedings of the National

Academy of Sciences of the United States of America, 103, 18763-18768.

[4] Del Cul, A, Baillet, S., Dehaene, S. (2007). Brain dynamics underlying the
nonlinear threshold for access to consciousness. PLoS Biol, 5, 2408-2423. (Late

positivity, LP, 500-600 msec.)

[5] beckmw (2013, February 5). Collinearity and stepwise VIF selection [Blog
post]. Retrieved from https://beckmw.wordpress.com/2013/02/05/collinearity-
and-stepwise-vif-selectio/ and revisions from

https://gist.github.com/fawdal123/4717702.

[6] Wold, S. (2001). Personal Memories of the Early PLS Development.

Chemometrics and Intelligent Laboratory Systems, 58(2), 83-84.

[7] Martens, H. (2001). Reliable and Relevant Modelling of Real World Data: A
Personal Account of the Development of PLS Regression. Chemometrics and
Intelligent Laboratory Systems, 58(2), 85-95.

[8] Mevik, Bjgrn-Helge and Wehrens, Ron. (2007). The pls Package: Principal
Component and Partial Least Squares Regression in R. Journal of Statistical

Software, 18(2), 1-23. R package version 2.5-0.

57



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

[9] Del Re, A. C. (2013). Compute Effect Sizes. R package ‘compute.es’. R package
version 0.2-2.

[10] Afanador, Nelson Lee, Tran, Thanh and Blanchet, Lionel (2016). Package
‘mvdalab’. R package version 1.0.

[11] Thanh, N. T. Afanador, N.L, Buydens, L. and Blanchet, L. (2014).
Interpretation of variable importance in Partial Least Squares with Significance
Multivariate Correlation (sMC). Chemometrics and Intelligent Laboratory Systems,

138, 153-160.

[12] Lakens, D. (2013). Calculating and reporting effect sizes to facilitate
cumulative science: A practical primer for t-tests and ANOVAs. Frontiers in
Psychology, 4:863. This is version 3.2. For updates, check:

http://openscienceframework.org/project/ixGed

58



This manuscript version is made available under the CC BY 4.0 license
https://creativecommons.org/licenses/by/4.0/

59



