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Abstract—The work reported here is a rigorous conceptual replication of 
the so-called “Correlation-Matrix” experiment by an independent author. 
The experiment has been built from scratch with new hardware and soft-
ware, testing 200 participants who have spent about half an hour each 
trying to ‘influence’ a physical random process visualized for feedback. 
The analysis software has been conceptualized following a strict blind 
analysis protocol. Blind analysis is a more rigid form of pre-registered 
analysis, in which the complete analysis software is written and tested 
before the data are actually analyzed for the effect under study. The un-
blinding of the analysis, also called the ‘opening of the box’, of the ex-
periment described here was performed live at the Parapsychological 
Association convention in 2019 in Paris. The main result was found not to 
be statistically significant and fell well within the expected random dis-
tribution of possible results. A second experiment, also following a blind 
analysis protocol, included questionnaires that were correlated with the 
participants’ performance to ‘influence’ the physical random process (the 
main psi task). This yielded a probability of p = .06 to have occurred by 
chance, under a null hypothesis. A post hoc analysis of the hit rate for 
the psi task across all participants, which is mathematically independent 
from the correlation analysis, yielded a probability of p = .06 as well, to 
have occurred by chance. Three unexpected anecdotal incidents that oc-
curred during the execution of the experiment and the testing and actual 
analysis of the data may add to the canon of oddities and trickster-like 
effects sometimes reported in parapsychology research.
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INTRODUCTION

Mind–matter interaction or micro-psychokinesis (PK) experiments 
have a long tradition in parapsychology and, due to inherent difficulties 
in these experiments, often have become more complex in their nature 
over the years. One of these more complex developments was to use 
correlations between psychological variables of a human agent with 
actual physical variables of a system. For example, instead of looking 
for an aggregate deviation from randomness, one would correlate the 
output of a random number generator (RNG) with psychological traits 
such as belief in parapsychological phenomena, or others. An additional 
level of complexity was introduced by Walter von Lucadou by using 
many such correlations between different psychological and different 
physical variables within one experiment. Arranging all the resulting 
correlation factors in a matrix, he called this type of experiment the 
“Correlation Matrix Method” (CMM) (von Lucadou 1986, 1991, 2006). To 
evaluate statistical significance of a potential psi effect, all correlation 
factors in the matrix have to be evaluated together, as an ensemble. 

The idea of the CMM method was created in conjunction with 
the hypothesis that psi may act in the form of correlations, rather than 
in the form of a causal signal transmission. In an analogy to physics, 
such hypothetical entanglement-like correlations could not be used to 
reliably transmit information, which would make it unpredictable where 
in a given PK-type experiment significant correlations would show 
up. Thus, the combined result of many correlations is evaluated in a 
CMM-type experiment, without predicting or expecting any particular 
correlation to show significance. In essence, this is a multiple-analysis 
technique. The idea of a CMM-type experiment has also been related 
to the theoretical backgrounds of Generalized Quantum Theory (Filk & 
Römer, 2011) and the model of pragmatic information (von Lucadou, 
1995).

Von Lucadou performed three such CMM-type experiments and 
reported statistical significance for each of these (von Lucadou 1986, 
1991, 2006), which has led lately led to a new replication involving 
von Lucadou and other researchers (Walach et al., 2020). There has 
been some debate about a statistically correct method to evaluate the 
significance of the ensemble of correlation factors in the matrix.1 At 
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present, empirical methods (based on permutations and/or simulations 
of data) to estimate the statistical background distribution, as proposed 
and applied by Grote (2015, 2017), seem to be the only viable method. 
The reason for this is that in virtually all correlation matrix experiments 
performed to date, there are strong correlations between the 
psychological variables obtained, which renders all analytical statistical 
methods, which usually rely on statistical independence, invalid. The 
work by Walach et al. (2020) has followed this empirical approach to 
estimate the statistical significance and obtained less significant results 
than were reported by von Lucadou (1986, 1991, 2006).

In his two earlier experiments (von Lucadou, 1986, 1991), von 
Lucadou used questionnaires to obtain psychological variables before 
the physical variables, derived from RNG output, were obtained. In 
his later experiment (von Lucadou, 2006), as well as in the replication 
(Walach et al., 2020), this design was changed to using the choice of 
button pushes by the participants as psychological variables. These 
variables from button pushes were obtained during individual runs 
(see details below) and correlated to physical variables from RNG 
output of earlier runs, the same run, and later runs. The correlation 
of psychological variables to physical variables (which are presented as 
feedback to the participant and thus may influence the psychological 
variables) from earlier runs and the same run has led to some con-
troversy about possible causal correlations. While there seems to be no 
hint of causal correlations in the data of the experiments described by 
von Lucadou (2006) and Walach et al. (2020), it seems more prudent 
to use only psychological variables that have been obtained before the 
physical variables, if truly non-causal correlations are to be elucidated 
and investigated. 

In the study reported here, the choice was made for a ‘button-
push’ scheme, as in the studies by von Lucadou (2006) and Walach 
et al. (2020), but to only use psychological variables obtained before 
physical ones for the main analysis. We call this ‘Experiment 1’ of 
this study, as submitted to the Bial Foundation. In addition to this 
experiment, each participant was asked to fill out a questionnaire 
before the apparatus-phase of the experiment. The questionnaires 
were planned to be correlated with the main RNG output across all 
participants, which we call ‘Experiment 2’.
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Random Event Generator

The apparatus featured a new hardware random number generator 
developed by the author. The source of randomness was based on the 
thermal noise of two electrical resistors in a differential and shielded 
configuration that minimized coupling of environmental fluctuations 
to the noise currents of the resistors. Binary integer numbers of 16-bit 
lengths (called random Words) were obtained by 16 subsequent analog-
to-digital conversions of the noise current with 10-bit resolution. Each 

While Experiment 1 described here is a close conceptual replica-
tion of a CMM experiment facilitating the basic experimental design 
as used by von Lucadou and others, some notable differences will 
be pointed out. Experiment 2 is a conceptual replication of the work 
reported in Jolij and Bierman (2019).

METHODS
Experimental Apparatus

The experimental apparatus has been designed and built by the 
author of this study. The choice was made to build a new, dedicated 
hardware device rather than using a standard computer, to give the 
experiment some feeling of uniqueness. The device consisted of a case 
made of wood and metal, with a small (7-inch) high-resolution video 
screen and four dedicated push buttons, as shown in Figure 1.

Figure 1. The experimental apparatus. The video screen shows an arrow the 
direction of motion of which was to be ‘influenced’ by the participant, 
while being driven by true random events.
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of these 16 conversions produced one bit by using only bit 7 of each 
sample, to be used as one bit of the 16-bit–long Word. To validate the 
quality of the random Words, they were scrutinized with Marsaglia’s 
‘die-hard’ suite of tests (Marsaglia, 1995). No suspicious deviation from 
randomness was found. 

To generate random events for the purpose of the experiment, 
a new random Word would be drawn when required and compared 
with the previously drawn random Word. If the new Word was larger 
than the former, a logical ‘1’ was defined as outcome. If the new Word 
was smaller than the former, a ‘0’ was defined. The procedure would 
be repeated in the unlikely event that the Words would be equal. This 
procedure is similar to a 1-step Markov chain and is the procedure that 
was used for the experiments described in von Lucadou (2006) and 
Walach et al. (2020). (Those experiments used single samples of noise 
of a Zener diode as inputs to the Markov chain.) We call the resulting 
bits ‘Markov bits’ or ‘random events’.

Two Types of Random Events

For about half of the participants of the experiment, the above 
procedure was used to generate Markov bits in real time, at the time 
they were needed to progress the experiment. We call these bits RT-bits 
(Real Time). For the other half, the above procedure was modified in 
two ways: First, the random Words from the RNG were modified with 
an XOR operation with random (16-bit–long) Words from a pseudo-
RNG algorithm (Mersenne Twister, Matsumoto & Nishimura, 1998), 
which was seeded with independently drawn random Words at the 
start of the experiment. Second, the full sequence of Markov bits was 
generated (using the XOR modified random Words) at the start of the 
experiment and then stored in the memory of the control computer. 
Data were read from this sequence when they were needed to progress 
the experiment at later times, typically over a period of 15–30 minutes 
after their generation. We call bits generated in this way XPR-bits 
(XOR’d and Pre-Recorded).

The split in these two types of random events was introduced to 
possibly test any result against these seemingly different sources of 
randomness. The XOR operation with a pseudo-RNG stream would 
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test whether effects are robust against different complexity levels of 
the RNG, while the pre-recording aspect would test if correlations 
work ‘backwards in time’, also referred to as retrocausation. Work by 
Schmidt and others has mostly led to the hypothesis that neither of 
these modifications would affect results (Schmidt, 1976, 1987).

The analysis for Experiments 1 and 2 as defined in the pre-
registered blind analysis protocols did not make use of the distinction 
between the two RNG types, but the split was used in a secondary 
analysis, which was also performed in a blind, but not publicly pre-
registered, way.

Experimental Sessions

The sequence and tasks of the experimental sessions were very 
similar to the experiments as reported by von Lucadou (2006) and 
Walach et al. (2020), but the apparatus was novel, as reported above.

For each experimental session, a participant was first instructed 
about the general goals of the study, with the opportunity to ask 
questions. The study had been approved by the ethics committee of the 
Max Planck Society in Germany, and each participant signed a consent 
form allowing the anonymous use of their data. 

In a next step, each participant was asked to fill out a 2-page 
questionnaire, comprising 50 questions to be answered on a 5-point 
Likert scale. After this was completed, the participant was guided to 
the experimental apparatus located in a separate room on a desk in the 
given localities.

The participants were then asked to press a button to start the 
experiment. Upon this button press, the control computer would 
decide randomly (using the comparison of two random words) 
whether to use RT-bits or XPR-bits for this participant. The participants 
did not know of the two different bit-generation modalities, and the 
experimenter (the author) did not know which bit type was determined 
for each participant until removal of the blind condition.

A test run was then performed in the presence of the author 
(who was the sole experimenter for all participants), with the author 
explaining the conducting of the experiment on the hardware device. 
After this procedure, each participant was left alone in the room to 
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perform the main experiment in their own time. 
The participant had the task of trying to ‘influence’ the dis-

played arrow (see Figure 1) to move more in the direction that it was 
pointing to, either to the right-hand or to left-hand side, or to keep 
it in the middle of the display, when it was pointing down. A typical 
experimental session consisted of 9 ‘runs’ for each participant. For 
each run the participant was asked to use the left and right hand to 
push a button with either hand, respectively (there was a button for the 
left hand and a button for the right hand). The possibility of pushing 
both buttons at the same time was left open and not deliberately men-
tioned. Each participant then had the task of pressing the buttons at a 
time of their choice with each button push triggering the generation 
of an RT-bit at that time, or the reading of an XPR-bit from memory. 
The obtained bit determined the direction of motion of an arrow in 
the display (right or left) by one step of fixed size. Each button push 
was accompanied by a ‘cheering’ sound when the arrow moved in 
the intended (intention according to the instruction given) direction 
(a hit), and by a less pleasant sound when it moved in the opposite 
direction (a miss). When a new record position of the arrow to the right 
or left was achieved within a run (with a minimum of 3 steps to either 
side), a longer ‘cheering’ sound from a cheering group of people was 
played back, intended as a particular reward. The auditory feedback was 
novel in this experiment, with the intent to strengthen the feedback 
experience.

The condition of the arrow to point right, down, or left was given 
in each run, thus setting the nominal intention of the participant 
deliberately for each run. Each of the three conditions (right, middle, 
left) occurred 3 times, for a total of 9 runs. A run would be finished after 
80 button presses and a new run would be started by the participant at 
will, upon the pressing of a third (yellow) button.

After each run, short feedback was given in the form of a text (as 
in von Lucadou, 2006) and in the form of the achieved hit scores (for 
the right and left conditions combined). After the 9 runs a summary 
feedback was given in form of a text as well as the total hit score and 
the information that the experiment had now finished.
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Data Recording

For each button press (80 per run), data were stored on the non-
volatile memory of the control computer, namely:

— which button was pressed (left or right or both)
— the time of the button presses, with a resolution of less than 1
     millisecond
— the raw, 16-bit–long Word from the 16 AD samples (for RT-bits)
     or the 16-bit–long Word from memory (for XPR-bits)
In addition to this, three 16-bit–long Words, and correspondingly 

three derived bits, were stored as control data that were sampled 
approximately 1 ms before (1x) and 1 ms and 2 ms after (2x) the 
experimental sample as described above. These data were not planned 
to be used in any analysis, but to be used for consistency checks, as 
reported below. 

Pre–Data-Taking Registration

The code running on the computer of the experimental apparatus, 
the feedback audio files, test random data, as well as the consent form 
and the questionnaire, have been pre-registered, prior to data-taking, 
on the open science framework platform and are publicly accessible at 
https://osf.io/cgf4k.

Participants

Participants were recruited from different pools. A total of 200 
participants, the pre-planned number, completed the experiment in the 
period from December 2017 to May 2019. Of these, 75 were recruited 
from the general population in the Santa Fe area in New Mexico, USA, 
and performed the experiment at Mountain Cloud Zen Center in Sante 
Fe. 48 participants were drawn from a student population of various 
fields of study in Freiburg im Breisgau in Germany. They performed the 
experiment at the IGPP institute in Freiburg. A further 56 participants 
were recruited and tested in Berlin and Hannover in Germany, and 
the remaining 21 participants were recruited and tested in Oxford and 
Cardiff in the UK.

The average participant age was 45.6 years with a standard deviation 
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of 17.5 years. 78 participants reported as male and 122 as female. Figure 
2 shows the age distribution of all participants.

Blind Analysis Protocol

Blind analysis is a strict form of a pre-defined analysis and 
is increasingly used in fields such as medicine and physics (Klein & 
Roodman, 2005) to prevent bias in the analysis procedure of a dataset. 
While the social sciences and psychology use blind analysis less, 
these fields may often benefit from it (MacCoun & Perlmutter, 2015). 
Potential bias in the data-analysis of parapsychological experiments 
has been discussed by Bierman et al. (2016) and Wagenmakers et al. 
(2015), among others.

In blind analysis, not only is the analysis plan pre-registered, but 
also the complete analysis algorithm, typically a computer program, 
which is written, fully debugged, and tested before the experimental 
data are analyzed for the effect under study. This ensures that detailed 
questions of the analysis that can affect the result (but that may show 
up only during the performance of the actual analysis) have to be 
decided beforehand, and any bugs associated with the analysis can be 
dealt with without introducing biases. In particular, during the ‘blind’ 
phase of the analysis development and testing, either artificial data are 
used, or the real experimental data is used, but in a disguised, i.e., 
blinded, form. The latter can be achieved conveniently in correlation-
type experiments (such as this one) by permuting the association of 

Figure 2. Age distribution across participants.
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psychological to physical variables between different participants. This 
was chosen for the development of the blind analysis codes for this 
experiment.

The analysis for this experiment had been specified and tested 
during the data acquisition phase. In particular the data had not been 
looked at or analyzed in any way before the unblinding, in agreement 
with the blind analysis protocol. The analysis of the experiment had 
been implemented in software (Matlab) as outlined below. The analysis 
code, as well as all the experimental data, have been pre-registered and 
are accessible at https://osf.io/xwhn6 for Experiment 1 and at https://
osf.io/cj8kd for Experiment 2.

For Experiment 1, the data-analysis procedure closely follows the 
way the data was analyzed for the latest experiments described in von 
Lucadou (2006), except for the evaluation of statistical significance of 
the matrix of correlation factors (which was performed as outlined 
below). The choice of variables resembles the choice of the experiment 
reported in Walach et al. (2020), with the exception that one of the 
psychological and physical variables each was replaced with new ones, 
as indicated below.

From the data recorded during the experiment (see above), the 
following five psychological and five physical variables were computed 
for each run:

Psychological variables:
—  Number of left button presses
—  Number of both button presses (simultaneous left and right)
—  Number of times button (left or right) changed (this is a new 	

	  variable not used before)
—  Mean time between button presses
—  Standard deviation of time between button presses
Physical variables:
—  Number of hits (arrow moved in the intended direction). For 	

	  the middle intention runs this was the negative number of	
	  steps away from the middle.

—  Cumulative number of steps away from target
—  Auto-correlation
—  Number of cheer sounds (this is a new variable not used before)
—  Standard deviation of the 80 raw random generator numbers
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The 5 psychological and physical variables from the nine runs 
yielded 45 psychological and 45 physical variables that were correlated 
against each other to yield 45 x 45 = 2,025 correlation factors. Each 
correlation factor was calculated across all participants. As mentioned 
above, for the main result of this study, only those correlations were 
considered that were based on time-forward correlations, i.e., only 
correlating psychological variables with physical variables from a later 
run. This resulted in 900 correlation factors remaining. While von 
Lucadou prefers to use all correlation factors, this author prefers the 
set reduced to time-forward correlations (i.e., psychological variables 
obtained before physical ones), to principally exclude the possibility of 
feedback-induced causal correlations as discussed above.

After the matrix elements (the correlation factors) were obtained, 
a single test statistic was calculated for the matrix, combining all 
individual correlation factors. For the analysis described here, the ab-
solute values of all correlation factors in the matrix were cubed and 
then the mean value of these cubed factors was computed. This way of 
analyzing the data is different from the method used by von Lucadou 
(1986, 1991, 2006) and Walach et al. (2020): They used the number of 
‘significant’ correlations in the matrix as the test statistic. That method 
has the potential disadvantage, though, that not all matrix elements 
contribute to the result. Analysis of existing matrix experiments with 
both test statistics (performed by this author) show that the mean sum 
of absolute correlation factors cubed seems to be at least ‘as good’ as 
the alternative used by von Lucadou, i.e., yields results that are at least 
as significant. This was tested on the data of the experiment reported 
in Walach et al. (2020). A similar test statistic has been used by Jolij and 
Bierman (2019), using the mean of squared correlation factors.

After determining the test statistic, in a second step the statistical 
significance of the obtained value was evaluated. This was done by 
empirically estimating the statistical background distribution (i.e., 
the expected distribution of results from an ensemble of many 
random representations of the experiment) using permutations of the 
psychological variables of participants against the physical variables of 
other participants. The test statistic for the unpermuted data (the main 
experimental result) was then compared to the distribution of test 
statistics from the permuted data. A p-value was calculated by dividing 
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the number of higher test statistics (higher correlations) by the total 
number of test statistics obtained for the background. A one-sided 
hypothesis was used that the experimental data without permutations 
would show more and/or stronger correlations than most test statistics 
of the background distribution. The background distribution can also be 
simulated using artificial data as an alternative method. If both methods 
agree in their result, this can be taken as a strong argument for the 
validity of the estimated background, as pointed out by Grote (2017).

RESULTS
Experiment 1

The above pre-registered analysis (Experiment 1) was unblinded 
live during a presentation at the PA convention in Paris on July 6, 2019.

Figure 3 shows the main result against the background distribu-
tion that has been obtained by multiple permutations of the experi-
mental dataset. The figure of merit falls well within the background 
distribution with p = 0.76. The three control datasets obtained shortly 

Figure 3.	 The main result obtained during the ‘opening of the box event’ at the 2019 
PA convention. The graph shows the statistical background distribution 
obtained with 10,000 permutations of psychological vs. physical data 
(blue columns). The x-axis denotes the mean of all absolute values of 
cubed correlation factors in the matrix. The y-axis denotes the number of 
occurrences within the 10,000 permutations. The red vertical line shows 
the unpermuted experimental data. It falls well within the background 
distribution with a statistical value with a one-sided p-value of p = .76.
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before and after the experimental data (given in this order) also fall 
within the background distribution with p-values of p = 0.22, p = 0.74, 
and p = 0.08, respectively (not shown in the graph). 

Figure 4 shows the correlation matrices for one of the control 
datasets (top graph) and for the main experimental data (bottom graph). 
Notably, there seem to be more correlations close to the diagonal in 

Figure 4.	Correlation matrix for a control condition (top graph) and for the experi-
mental results (bottom graph). The color code denotes the cubed absolute 
correlation factors (times 10,000 in units of the color code scales to the 
right of the graphs). Higher correlations can be observed close to the 
diagonal of the experimental matrix on the bottom graph. These are very 
likely causal correlations, which in any case had been excluded from the 
preplanned main statistical analysis.
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the experimental data matrix on the bottom graph. These are very likely 
due to causal correlations and are excluded from the main statistical 
analysis, which uses only the upper right part of the matrix.2

However, when including the full matrix in the analysis, including 
the diagonal elements, the figure of merit of the experimental data 
results in a probability of p = 0.17 to have occurred by chance under a null 
hypothesis. So even when including the potential causal correlations, 
the result is not significant.

When splitting the main analysis (for the upper matrix) into the 
two types of random data used, the p-values are p = 0.5876 for the 
real-time random data (RT-bits), and p = 0.4321 for the XOR’d and pre-
recorded random data (XPR-bits). This result is commented on below.

Experiment 2

The analysis for Experiment 2 (the correlation between question-
naires and psi task) was unblinded in the sole presence of the author 
on September 15, 2019. 

Figure 5 shows the result against the background distribution that 
has been obtained by multiple permutations of the experimental dataset. 

Figure 5.	 Result of Experiment 2 as obtained during the ‘opening of the box’. The 
graph shows the statistical background distribution obtained with 10,000 
permutations of psychological data of the questionnaires (50 variables) 
against physical data of the psi-task (1 variable). The x-axis denotes the 
mean of all (50) squared correlation factors. The y-axis denotes the number 
of occurrences within the 10,000 permutations. The red line shows the un-
permuted experimental data. It results in a one-sided p-value of p = .064.
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The figure of merit falls slightly to the right side of the background 
distribution with a probability of p = 0.064 to have occurred by chance 
under a null hypothesis. The three control datasets obtained shortly 
before and after the experimental data fall within the background 
distribution with p-values of p = .61, p = .53, and p = .19, respectively (not 
shown in the graph). When splitting this analysis into the two types of 
random data used, the p-values are p = .1448 for the real-time random 
data (RT-bits), and p = .1678 for the XOR’d and pre-recorded random 
data (XPR-bits). This difference apparently is insignificant.

Post Hoc Analyses

Since one emphasis of this study was to use a blind analysis 
protocol, no particular post hoc analysis was planned. However, blind 
analysis does not exclude post hoc analysis in principle, which can 
range from consistency checks to exploratory analysis in search for 
novel effects in the data. Blind analysis just helps to draw a very clear 
line of distinction between preplanned and post hoc analyses.

Triggered by the first of the additional observations as reported 
below, it was decided to calculate the simple psi-task related outcome 
of how successful the 200 participants were in ‘shifting’ the arrow in 
the display in the instructed left or right direction. It was found that 
the participants were ‘successful’ in the intended direction (hits) 
with a surplus of 138 bits out of N = 96,000 trials (200 x 6 x 80). This 
corresponds to a probability of p = 0.064 (one-sided) to have occurred 
by chance under a null hypothesis. Note that the standard deviation 
(SD) for the underlying Markov chain is SD = sqrt(N/12) and not the 
usual SD = sqrt(N/4) as for independent random bits (see von Lucadou, 
1986). Also note that the numerical value for this probability (.064) is 
the same as the above reported for the correlation analysis. This is pure 
coincidence, since the underlying degrees of freedom are completely 
independent in both cases (!).

The split analysis for the two types of random data (for the above 
analysis) yielded p = .111 for the real-time data and p = .107 for the 
XOR’d and pre-recorded data. Apparently, both of these contributed 
about equally to the combined result.

Another post hoc analysis was to run the analysis for the second 
experiment, also using the absolute value of correlation factor cubed, 
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instead of squared. The result was exactly the same, i.e., a p-value of p 
= .064. This nicely demonstrates the robustness of this figure of merit 
(at least for these data).

Further, the 50 psychological variables of the questionnaire were 
also correlated with the 5*9 physical variables as used for the analysis 
of the main experiment. This more resembles the way the data was 
analyzed for the early CMM experiments, as by von Lucadou (1986, 
1991). The result was not significant with a p-value of p = .647.

SOME ADDITIONAL OBSERVATIONS: TRICKSTER AT WORK?

I would like to report here three occurrences that happened 
around the execution of the experiment and the testing and execution 
of the analysis, that I found quite remarkable. I would not classify these 
as ‘post hoc’ analyses, but rather as observations that occurred, without 
deliberately looking for them.

The first occurrence was the experimental result of an 8-year-old 
boy, who performed the experiment as the only person other than the 
regular cohort of 200 participants. Since the experiment required the 
filling out of a questionnaire and the signing of a consent form, it was 
only suitable for adults. However, during my presence at the house of 
his parents, the boy insisted on performing the experiment. So I let him 
have his way, while deciding that his data would not enter the analysis. 
At the end of his session, the boy had reached the most extreme result 
of the main psi task (the number of hits), compared with all 200 other 
participants. His total score was –19 with a two-sided probability of 
this or a more extreme result to have occurred by chance (under a 
null hypothesis) of p = .0038. Obviously, if 200 participants do such 
an experiment, the occurrence of one such result is not surprising at 
all. The surprise lies in the fact that this result was obtained by the only 
non-regular performer of the experiment, who happened to be a child.

The second occurrence was related to the differential analysis, 
comparing the experimental results for the two cohorts of data using 
either the real-time RNG (RT-bits) data or the XOR’d and prerecorded 
RNG data (XPR-bits). This code for this analysis was tested using 
artificial pseudo-random data generated with Matlab. The first three 
tests of this analysis code yielded p = .06, p = .95, and p = .0003 for the 
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The third occurrence was related to finally performing the 
differential analysis on the unpermuted data, once the testing of the 
code for the split RNG analysis had been completed. Figure 7 shows 
the two histograms of background distribution and the results for the 
two random event groups. After I had first produced the graph on the 
top, I thought that the composition of digits of the obtained p-value of  
p = .5876 looked ‘funny’, like a sequence of numbers after the decimal 

results (or more extreme ones) to have occurred by chance. As a sort 
of memo, Figure 6 shows the last result as it was first obtained. The 
‘p = 0’ result of this test came from the limited number of permuta- 
tions of n = 1,000 used for estimating the statistical background of the 
test data. In a subsequent run using n = 10,000 permutations for the 
same test data, the more accurate estimate of p = .0003 as reported 
above was obtained. The combined p-value for the three extreme results 
is of the order p ~ .0001. Further tests with new artificial data converged 
to a uniform distribution of p-values as expected. So while this was a 
test run for the analysis code, subsequently nothing was found wrong 
with the code. Given this expected performance of the analysis code, 
I found the initial results quite surprising. Similar surprises had been 
encountered in other work reported by Grote (2017).

Figure 6.	Result of third test run for the split RNG analysis. The author was struck 
by the extreme result, with subsequent results converging to the expected 
uniform distribution.
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point, though shifted by one digit. While briefly wondering about this, I 
produced the graph on the bottom next, which, to my surprise, resulted 
in a p-value of p = .4321. Note that these two p-values are completely 
independent of each other, since they represent the data of the main 
experiment, split into two independent groups, according to which 
type of random event was used.

DISCUSSION

Figure 7.	 Result of the main experiment as split for the two types of RNG data 
used: Using the real-time data (top) and the XOR’d and prerecorded data 
(bottom). The author was struck by the ‘funny’ numbers of the estimated 
probabilities.
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Each reader may draw their own conclusions, but the experiments 
and their results reported here may merit discussion of several topics:  
1) The conceptual replication of a CMM experiment using a blind 
analysis protocol; 2) The conceptual replication of a CMM-similar ex-
periment correlating questionnaires with a single psi task, also using a 
blind analysis protocol; 3) A post hoc finding of marginal significance 
of the main psi task and its relation to the replication problem and 
the idea of the CMM experiment; 4) Trickster-like properties of the 
experimental outcomes and incidental observations; and 5) some 
thoughts about future research.

1) The conceptual replication of the CMM-type experiment of 
the type performed before (von Lucadou, 2006; Walach et al., 2020) 
(Experiment 1 as reported above) has yielded no evidence of anoma-
lous correlations. While the methodology of using blind analysis was 
slightly stricter than the methodology in von Lucadou’s and Walach et 
al.’s experiments, I do not believe that this was a decisive factor in this 
outcome. If we do not question the positive results reported by von 
Lucadou (1986, 1991, 2006) and Walach et al. (2020), I would interpret 
the null result of the experiment reported in this study as either the 
result of a decline of effects in repeated parapsychology experiments, 
or as a sign that I am not a very psi-conductive experimenter (at least 
for this experiment). The latter would pertain to the hypothesis that 
experimenters may have different levels of ‘psi-conductivity’, as has 
been observed by different researchers. Both of these interpretations 
touch upon profound problems in parapsychological research.

If experimenter-psi effects are taken into account (see Palmer & 
Millar, 2015, for a more recent overview), then in addition one may 
also consider the audience that observed the unblinding of the main 
experiment during the presentation at the PA convention in Paris.  
With some humor I would say I am a bit disappointed by the psi 
performance of this particular, select audience in ‘influencing’ the 
outcome of the main experiment. In a snap poll, about half of the 
audience expressed the opinion that the result of the study was not 
yet determined at the moment before the unblinding of the analysis, 
leaving room for the audience to ‘influence’ the imminent outcome. In 
their defense one may argue that the total person-hours of the audience 
are significantly fewer (~100) than the person hours the author invested 
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in this study (~600). This could provide a simple numerical measure of 
a psi effort, while other concepts such as ‘involvement’ and ‘motivation’ 
are harder to quantify.

While the experimenter psi hypothesis is often neglected in 
parapsychological research, perhaps to no small degree because it 
renders research even more difficult in terms of reproducibility and 
other factors, a correlation experiment seems to be particularly prone 
to experimenter-psi, if it exists. This is because in a correlation experi- 
ment, no single individual participant can be ‘successful’ on his or her 
own. The result of the experiment is always one (or many) correlation 
factor(s) obtained across an ensemble of participants. For a single 
participant the result would simply not be defined. The group of 
participants can generate the effect under study only as an ensemble.  
In this context, it’s completely unclear what the role of a ‘gifted subject’ 
may be. One can speculate that if experimenter-psi exists (and why 
would it not under a psi hypothesis?), then a correlation-type experi-
ment is particularly prone to experimenter-psi.

2) The second experiment in this study (Experiment 2), a concept-
ual replication of the work reported by Jolij and Bierman (2019), yielded 
marginal evidence (p = .064) of anomalous connectivity—of the same 
order of magnitude as found in Jolij and Bierman. It is worth noting 
that this way of performing a CMM-like experiment is closer to the 
early experiments of von Lucadou (1986, 1991) where questionnaires 
were also used. I would not claim here that a new experimental 
paradigm has been found, but rather make note that this is only the 
first replication of the work by Jolij and Bierman, and effects may 
decay in the future. Taking the marginal evidence seriously, another 
interpretation would be that of a Trickster-like result, where the effect 
went back to where it was found in the past, i.e., in the correlation 
studies using questionnaires as reported by von Lucadou (1986, 1991). 
Note though that only one physical variable was used in the planned 
analysis presented here, and the correlation with all physical variables 
was found not to be significant (as reported above).

If one is inclined to interpret the result of p = .064 as an anomaly, 
it is interesting to note that no difference between the two types of 
random source has been found, which implies that the result was 
obtained including some level of ‘retro-pk’-like phenomenon (see 
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for example Schmidt, 1976) and was also independent of the type or 
complexity of random event generator (Schmidt, 1987). 

3) The posthoc result of p = .064 (the same number as above,  
but a different result!) for the main psi task of ‘influencing’ the left– 
right direction of the observed arrow by the participants may be a 
chance result, of course. It is remarkable though that such an effect 
showed up in a place where it was not expected, since the whole CMM 
idea was developed around the notion that psi would not act in a  
‘signal-like’ fashion such as to ‘influence’ the outcome of RNGs in a 
particular direction. If one interprets the observed p = .064 deviation 
as the hint of an anomaly, then the whole history has come full circle: 
An effect in a simpler RNG-PK ‘influence’ type of experiment was 
observed, but not in the more complex CMM-type analysis. Again, this 
has more of a Trickster quality than anything else. The CMM method 
was an ingenious idea to reliably observe anomalous connections 
in data by way of multiple correlations. However, we may be facing 
Trickster qualities that will always be a bit more ingenious. This is a 
conclusion that certainly would concur with J. P. Hansen’s analysis of 
parapsychological research (Hansen, 2001), and that has also been 
exposed by Kennedy (Kennedy, 2003).

4) Further to the Trickster-like observation in 3), the three report- 
ed incidental observations can be seen as pure chance and would 
probably be dismissed and not be reported by most researchers, 
certainly in mainstream academia. In the context of a psi experiment, 
to me they had a very special quality, and I am more inclined to 
interpret them as another Trickster manifestation: While psi effects 
have been sought in a carefully planned and executed experiment, they 
have been found at the edges of this endeavor, in unexpected places. 
In addition to its Trickster quality, this sort of ‘displacement’ effect has 
also been described as the ‘capricious’ or ‘unsustainable’ nature of psi 
(see Kennedy, 2003, and references therein).

5) My main conclusion and suspicion is that the CMM idea will 
not escape the replication problem in parapsychology. Another pos-
sible interpretation could come from dominant psi-experimenter 
effects. Under a psi hypothesis, psi-experimenter effects need to be 
taken seriously. This has been pointed out by many (see again Palmer & 
Millar, 2015, p. 293, for an overview), but it still is not a theme frequently 
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adhered to across the board. In addition to psi-experimenter effects, the 
Trickster theme (which obviously would also play into psi-experimenter 
effects) may be more ubiquitous than existing scientific literature would 
make us believe.

The experiments reported here have spanned methodology from 
the extremely controlled (blind analysis) to the anecdotal (subjectively 
‘funny’ or surprising incidences), and I believe the full breadth of these 
methodologies is needed to shed light on psi in the experimental 
domain. Obviously, it would make not much sense now to propose an 
experiment where we look for a Trickster effect, such as for odd statisti-
cal results when testing analysis code. This would lead to a regression ad 
infinitum. In a sense this is what the CMM idea was trying. We may as 
well continue to do so, but I believe it will be important to pay attention 
to the more subjective qualities of such experiments as well. I strongly 
think that experimental parapsychology research should be rigorous (to 
not fool ourselves) and descriptive (in a subjective experience sense) at 
the same time. A planned experiment then also resembles something 
of a single case study in the field. This avenue has been less explored, 
but the recent work by Herb Mertz is an excellent example in this 
category (2020).

NOTES
1 	 The experiments published by Walter von Lucadou (von Lucadou 

1986, 1991, 2006) had not taken into account internal correlations 
between psychological variables and thus overestimated the statistical 
significance of the results. The method proposed and applied by this 
author, to use simulations or appropriate permutations to estimate 
the statistical significance, was deemed ‘conservative’ by other 
researchers (Walach et al., 2020), citing work by Calude and Longo 
(2017). This author thinks citing Calude and Longo in this context 
misses the point. The fact that (nearly) any correlations can be found 
in a (nearly) infinite amount of data is unrelated to the question of 
statistical significance.

2	 When observing the correlations of psychological and physical 
variables from the same run (the 9 times 5 x 5 pixels on the diagonal 
of the matrix), the physical variables tending to showing higher 
correlations are 1, 2, and 4, predominantly with psychological vari-
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ables 4 and 5. Physical variables 1, 2, and 4 are related to the ‘success’ 
of the participant, and psychological variables 4 and 5 are the mean 
and variance of the times to press buttons. A causal explanation of 
increased correlations may well be the longer time and variance 
participants may have used for pressing buttons when being 
‘successful’ and hearing more cheer sounds. (The cheering sounds 
last longer than just the ‘success in intended direction’ sound.) 
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