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Abstract—Analysis of the formal events listed on the Global Consciousness 
Project (GCP) website as of 9 November 2009 showed that the total Stouffer’s 
Z computed across all events was 5.81—a strong statistical effect. The over-
whelming evidence from laboratory-based random number generator studies 
demonstrates that there are no forces involved in creating the signifi cant ef-
fects. Similarly with the GCP formal events, we found that the best fi t line 
through the Z2 versus number-of-RNGs scatter plot had a slope of (−5.37 ± 
340) × 10−5 (p = 0.506) indicating there is no evidence of an asymmetric force 
to explain the deviant GCP statistic; rather, we show that it is likely that ex-
perimenter psi can account for the effect. Dr. Nelson brought 234 events to 
the attention of the GCP for a Stouffer’s Z for his contribution, alone, of 5.91, 
whereas the 66 other events yielded a Stouffer’s Z of 1.26, and the Z of the 
difference was 3.29 (p = 4.97 × 10−4). This suggests that Dr. Nelson’s psi-
mediated decision capacity drives the GCP result, and it is unlikely that their 
primary hypothesis of a putative global consciousness connection to the RNG 
devices can account for the results.

Keywords: EGG—random number generator (RNG)—Global Consciousness 
Project (GCP)—Decision Augmentation Theory (DAT)

Introduction

The Global Consciousness Project was launched in 1998 in part in anticipation 
of the then upcoming Y2K (i.e. date transition from the 20th to the 21st century). 
It is beyond the scope of this paper to describe the historical development of 
this intriguing project. Much of it can be found on the website for the project, 
http://noosphere.princeton.edu; however, we will provide some of the funda-
mentals here.
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The basic idea sprang from the random number generator (RNG)1 research 
which may have had its beginning with Helmut Schmidt’s seminal publica-
tion entitled “Precognition of a Quantum Process” (Schmidt, 1969). The RNG 
used by Schmidt in both studies that were reported had its base in the radioac-
tive decay of the isotope Strontium-90 (i.e. often written in nuclear physics as 
Sr90), which is an electron emitter mediated by the weak nuclear force. When 
an electron was detected by a Geiger-Müller tube, a repeating clock that cycled 
the integers 1, 2, 3, 4, 1, 2, 3, 4, . . ., etc., at one microsecond per integer was 
interrupted and the resulting integer between one and four, inclusive, energized 
an appropriate light on a display panel.

The participants in this study were asked to guess which of four lamps 
would light after they registered their choice with a button press. After the guess 
was recorded, the RNG chose which of the four lamps to light. Schmidt report-
ed signifi cant results in both studies: Study 1: n = 63,066, z = 6.36, p =1.01 × 
10−10, effect size = 0.0253. Study 2: n = 20,000, z = 6.55, p = 1.91 × 10−11, effect 
size = 0.0463.2 We note that the z-scores are relatively constant with respect to 
the number of trials and the effect size scales as the square root of the ratio of 
the trials. We will return to this point in the discussion section below.

The RNGs associated with the Global Consciousness Project accumulate 
200 binary bits each second and report back to a central server the number of 
binary ones accumulated within that second. Over time, the number of such 
RNGs has grown, and as reported on the website above as of August 2009 there 
are 65 of them located worldwide.

The RNG Network

May and Spottiswoode (2001) conducted a detailed analysis of the data pro-
duced by the network of RNGs. A downloadable PDF version can be found at 
http://www.lfr.org/LFR/csl/library/Sep1101.pdf

They used all of the 31 days in August and all of the 30 days in September 
2001. Each day consists of 86,400 seconds with the number of binary ones (i.e. 
hits) associated with each RNG for each second. For each second, they only 
included RNGs that were active (i.e. non-zero hits) and whose hits were in the 
range [50,150]. That is, if the number of hits were less than 50 or greater than 
150, which correspond to a z-score of ±7, they assumed that the RNG in ques-
tion was faulty. For each second, they computed a Z and Z2 for each RNG, a 
Stouffer’s Z across the valid RNGs and χ2 as:
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where n is the valid number of RNGs.3
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For completeness, they examined the Stouffer’s Z data for all 86,400 sec-
onds of 11 September 2001 in Eastern Daylight Time (EDT). For each Z, there 
is an associated p-value, which is the integral of the normal distribution from Z 
to infi nity. They computed the theoretical expectation for the p-values resulting 
from Zs in the range [−5.0, 5.0], and the observed values from the data of the 
p-value for each Z as:

#   

 #   
gof Zs Z

P Value
Total of Zs


 

where Zg is the given value of Z. 
The results of their extensive analysis confi rms that the network of RNGs 

at that time and presumably now, satisfy the accepted criteria for randomness 
and show that:

 The distribution of p-values for Stouffer’s Z meet mean chance expec-
tation even in the rare event tails of that distribution.

 The number of high-value z-scores of 4.0, 4.5, and 5.0 for the months 
of August and September, 2001, individually meet mean chance ex-
pectation and do so for the combined months as well.

Finally, in spite of the terrible events of 11 September 2001, we conclude 
from these analyses, that the network of RNGs function as an excellent source 
of random numbers both individually and collectively.4

The Global Consciousness Project Hypothesis

The overall hypothesis of the Global Consciousness Project has been diffi cult 
to understand in that the project, until recently, appeared to have been in a con-
tinuing state of exploration—something which more psi researchers should do. 
We do not put as much attention in hypothesis formulation as we think we need.

The most succinct statement of the hypothesis to date can be found in Ban-
cel & Nelson (2008):

Periods of collective emotional or attentional behavior in widely 
distributed populations will correlate with deviations from expecta-
tion in a global network of RNGs.

Even in this paper, it remains ambiguous as to what is meant by this 
hypothesis: Who and more importantly when are people emotionally or 
attentionally engaged and to what strength and for how long? Is it at the time of 
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some large tragedy/joyful event? Or when most people become aware of said 
event? Are the correlative deviations of the RNGs constrained to be in real time 
with the events. If not, what time window is acceptable?

It is not the intent of this paper to provide an in-depth critique of the GCP 
in general nor specifi cally upon the details of the analytical approach; rather, it 
is to demonstrate a potential source of the psi in the project. 

Assumptions

In order to develop the arguments presented in this paper, the following 
statements will be assumed to be true:

 The network of RNGs (a.k.a. EGGs) are sound and unbiased random 
number generators.

 The various methods of analyses to produce z-scores are sound.
 The hypothesis can change with regard to starting time and duration of 

the events that are counted as part of the formal set of trials.
 The summary results posted on the GCP website accurately represent 

a signifi cant effect.

Source of the Psi

Before we can identify the source of the psi that results in the GCP’s signifi -
cant effect, we must examine the limited number of possibilities. Although the 
title of Schmidt’s original paper (1969) referred to precognition, from that time 
onward the name accepted for the observation of deviations from mean chance 
expectation of the data stream from RNGs was micro-PK (μPK) or just PK. 
For example, Schmidt almost immediately began using the PK term (Schmidt, 
1970). This, of course, implies, by defi nition, that these devices physically 
change in some way, as a result of some PK effort, so as to affect their outputs. 
Some of our colleagues have criticized May by saying that most people at the 
time never thought of μPK in terms of a force/bit in the device. In our opinion, 
this is an Orwellian-like attempt to rewrite history.

Dean Robert Jahn, head of the former Princeton Engineering Anomalies 
Laboratory, illustrates the point:

Over this large a data base [PEAR’s RNG data], there arises some 
quantitative statistical regularity in the PK process, epitomized by 
the mean slopes of the cumulative deviations in Figs. 14 and 15 and 
by the terminal values of the average deviations in Fig. 16. Traced 
back to the elemental binary samples, these values imply directed 
inversions from chance behavior of about one or one and a half bits 
in every one thousand or, alternatively, of 0.2 or 0.3 bits per trial. 
(Jahn, 1982, emphasis added)
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Taking Jahn’s estimated hit rate of 1.5 bit/thousand or 0.5015, we compute 
an effect size of 0.003, a value which is typical in the RNG literature. That is, 
this effect size is the estimate of the degree to which RNG hardware yields to 
human-mediated μPK. This supposition is testable using Decision Augmenta-
tion Theory (May, Utts, & Spottiswoode, 1995a). In a typical laboratory RNG 
study, a participant (or experimenter) presses a button that samples n bits from 
the generator. A z-score statistic is usually computed from the total number of 
binary ones in the observed sequence. 

Decision Augmentation Review

May, Utts, and Spottiswoode (1995b) analyzed 128 RNG studies which consti-
tuted the published results up to 1989. In accordance with the DAT formalism, 
they constructed a scatter plot of n versus z2, where n is the number of bits per 
button press and z2 is the square of the z-scores that resulted. A simple weighted 
least squares regression was used to compute the intercept and slope of the best 
fi t straight line through these data. DAT predicts zero for the slope and if εPK is 
the putative PK effect size, then the best fi t line under the PK hypothesis will 
have a slope of: 2

PK . See May, Utts, & Spottiswoode (1995b) for the derivation 
of these results.

Figure 1 shows the results of the DAT analysis of that historical RNG da-
tabase.

For readability, Figure 1 displays only a portion of the problem space in 
that the minimums/maximums are [0.862, 3.86] and [16, 10000] for z2 and n, 
respectively. The thick horizontal line at z2 = 1 is the mean chance expectation 
under the null hypothesis of no psi at all, and the solid black line at z2 = 1.036 
is the best fi t line through all the data:

61.036 0.05 (1.73 10.01) 10 ( 1750).y n     

The dashed lines surrounding this line display the one standard error of the 
slope. The sloping dot-dashed lines represent what the best fi t line would be 
under two values of the PK effect size of 0.003 for the lower one and 0.01 for 
the upper one.

The elevated best fi t line is signifi cantly above the mean chance expecta-
tion for Z2 of one (z = 6.4, p = 7.77 × 10−11), and the one standard error for the 
slope encompasses zero and is not signifi cantly different from zero (t(126) = 
0.173, p = 0.432).

Clearly, any asymmetric force/bit model must be rejected in that the stan-
dard error of the slope surrounds zero, the DAT prediction, and the lines repre-
senting values of the best fi t under the PK hypothesis lie mostly outside the one 
standard error for the fi tted slope.
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It appears, then, that participants in these kinds of studies use their psi 
ability to select out locally deviant subsequences from otherwise unperturbed 
output sequences from the devices. There is a caveat to this assertion. If it turns 
out that participants’ PK ability (i.e. effect size) across time and across partici-
pants dropped off as , then this DAT analysis could not distinguish between a 
force-like and informational mechanism. Similarly, as we point out above, this 
analysis would not be able to detect interactions that leave the mean of the par-
ent distribution exactly the same as under the null hypothesis of no psi.

Returning to Schmidt’s original study (1969), we fi nd that the effect sizes 
reported in that paper scale as , just as DAT predicts.

With regard to the results from RNGs in the Global Consciousness Project 
network, there are a very limited number of possible explanations.

GCP Potential Explanations

The fi rst, most obvious, and easiest to reject is the mean chance expectation 
(MCE) null hypothesis. The analysis shown on the GCP website clearly demon-

Figure 1.  DAT Analysis of the Historical RNG Database.
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strates a sizeable effect and we have assumed their result to be correct.
The second and the most popular supposition is that the network of RNGs 

somehow responds to human and natural events. That is, the RNGs exhibit 
signifi cant deviations from MCE during or temporally near these events. This 
supposition divides cleanly into two hypotheses:

1. Human and/or natural events exert PK-like forces upon the devices, 
which account for their signifi cant deviations from MCE.

2. There is no PK-like force/bit; rather, somehow these devices are sim-
ply correlated with the human/natural events.

We might have to reject the fi rst hypothesis for a number of reasons. First 
of all, a large portion of the laboratory-based RNG studies clearly show no 
force per bit. Second, many private communications from the GCP community 
also reject the force per bit hypothesis and even go so far as to criticize May for 
even suggesting it. So we are left with hypothesis two. The GCP data will be the 
fi nal arbiter with regard to this point.

As we all have learned in our statistics courses, correlation does not neces-
sarily imply a causal relationship between the variables. Hypothesis 2 above 
also bifurcates. Either human/natural events magically happen on average only 
during times of locally deviant, but expected, excursions of the RNGs, or vice 
versa. Even though there does not have to be a causal relation for this correla-
tion to arise, we are obligated to search for a third (or more) variable(s) that 
gives rise to the correlation. In many cases, an external (to the primary correla-
tive variables) variable is diffi cult or impossible to identify.

In the case of the GCP correlations, a third variable to consider is experi-
menter psi operating by means of Decision Augmentation Theory or DAT.

Decision Augmentation Theory and the GCP

There are two aspects to identify a possible third experimenter psi variable. 
The fi rst is to determine if there is evidence for a force/bit in the GCP dataset. 
If there is no evidence, then the next step is to determine the degree to which 
the known experimenters may have contributed to the result. Thanks to the ex-
tensive, and quite laudable, reporting of the results on the GCP website, we can 
test both of these suppositions. 

The Dataset. The table in Appendix 1, which has been taken directly from 
the GCP website and added here, shows the formal events that contribute to the 
stated results. In accordance with the preamble to this table on the website, there 
were a few events, indicated by a leading red asterisk, that we have removed 
from all analyses. These 13 events number 2, 10, 18, 19, 20, 30, 33, 34, 38, 
44, 66, 81, and 116. For completeness, we have included all other events in the 
analyses that follow.
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We computed the Stouffer’s Z-score for the 300 remaining events to be 
5.81 which is consistent with the value 5.78 that appears on the site. As was 
stated in the Assumptions section above, we accept these numbers to be robust 
and evidential of some non-chance phenomenon.

Formal DAT Analysis. To determine whether there is a force/bit effect in 
these data, we created a scatter plot of the stated Z-score squared against the 
number of RNGs that were used to compute the Z-score. Most of the number 
of RNGs (i.e. column number 3 in the table in Appendix 1) were integers. One 
(row number 25) however was listed as “Var” and was removed from the DAT 
analysis. A few others scattered about the dataset showed small ranges of the 
number of RNGs used. In these cases, we used the mean of the range for the 
single number for that individual event. Figure 2 shows the DAT analysis for 
the remaining 299 events.

The axes in Figure 2 have been expanded for clarity. The Z2 range 
was [3.5 × 10−5, 10.3], and the range of the number of RNGs was [3, 72]. 

Figure 2.  DAT Analysis of the Global Consciousness Project.
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The horizontal black line at Z2 = 1 is mean chance expectation, and the error 
bar at 48 RNGs is one standard error for the intercept at 48 RNGs for the best 
fi t line through the data, which is shown as a nearly horizontal line at Z2 = 1.200 
± 0.058. The slope of this line is (−5.37 ± 340) × 10−5. One standard error in 
the slope is shown in Figure 2 as sloping dotted lines. The one standard error 
bars for the intercept are shown as the weighted mean of the number of RNGs.

An asymmetric force/bit mechanism requires a non-zero slope and the ob-
served slope is fi rst of all negative and the slope’s one standard error easily 
encompasses zero, which is required for a DAT interpretation.

A more general interpretation requires a deeper discussion. Rejecting the 
force argument on the basis of a zero slope of the regression line is valid only 
for forces that distort the parent distribution in asymmetrical ways; that is, all 
force-like interactions that leave the mean of the parent distribution exactly 
equal to zero will give rise to a zero slope in this analysis. Since it was common 
in the literature and in the psi research “culture” of the 1970s and for the next 
20 years or more that RNG micro-PK involved a force per bit (Jahn, 1982), our 
analysis was focused on this point.

Thus we conclude that the effect from the current formal dataset for the 
Global Consciousness Project appears not to include a force/bit or other kind of 
asymmetric infl uence. That is, the network of RNGs associated with the GCP 
are not physically changed asymmetrically as a result of human and or natural 
events.

The original DAT formalism accounted only for direct linear forces. That 
is under the PK hypothesis, the parent distribution mean shifted proportionally 
to the PK effect size. This approach was reasonable in that the RNG community 
collectively thought in terms of micro-PK, or a force per bit interaction. A linear 
shift in the mean predicts a non-zero slope to the best-fi t regression line in a 
number of studies with Z2 versus number of bits resulting from a single button 
push. We have come to realize that a zero slope through such data is insuffi cient 
to reject more complex PK interactions. For example, any interaction that does 
not shift the mean but changes other moments of the parent distribution would 
not be detected with this analysis.

The putative interaction claimed by the GCP community arises only in 
the variance of the parent distributions and thus would not lend itself to a DAT 
analysis. But the RNGs in the GCP are conceptually similar to the ones used 
in RNG studies (including those conducted by PEAR) in the vast literature in 
which the interaction arose as a linear mean shift of the parent distribution. Why 
would the GCP data be any different? Thus we call into question the GCP’s un-
derlying assumption of variance interaction. In addition, for the DAT analysis 
to be invalid requires the mean shift to be nearly identically equal to zero—un-
likely to be sure.
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Our earlier work showed that in the non-GCP studies, there was no mean 
shift of the parent distribution; rather, the sampling was biased by the operators’ 
precognitive ability. So we think that the DAT analysis stands for the GCP data.

Stouffer’s Z Analysis. As indicated above, the Stouffer’s Z-score for the 
total dataset was 5.81. The GCP website should be further commended for in-
dicating which individual(s) brought the formal event to the GCP for analysis. 
This allows for an unprecedented opportunity to determine the degree to which 
any differences can be observed.

Of the 300 formal events, we found that Dr. Nelson, the founder and argu-
ably the driving force of the GCP, either singularly or among others brought 
234 events to the project; whereas, all others totaled 66. The Stouffers’s Z for 
the “Nelson” events was 5.91 and for the others the Stouffers’s Z was 1.26. The 
Z-score for the difference is 3.29 (p = 4.97 × 10−4). Thus, there appears to be 
something “special” about the events that were brought to the attention of the 
GCP.

Conclusion and Discussion

The Global Consciousness Project’s array of RNGs is an impressive engineer-
ing feat. It is clear from the GCP’s own analyses and ours that the “control” out-
put of these devices, individually and collectively, meet the current standards 
for producing random bit streams. Furthermore, the raw data and the analyses 
are available to the public.

The DAT analysis of the formal events (n = 300), shows no evidence of any 
asymmetric interaction with the physical devices. Under the DAT hypothesis, 
the expected slope for a regression line through the scatter plot of Z2 versus 
number-of-RNGs is zero. The observed slope was zero to three signifi cant fi g-
ures and the one-standard error of the slope surrounded zero (slope = [−5.37 
± 340] × 10−5). Tested against a zero slope, the p-value is 0.506. Thus, these 
physical devices are not responding asymmetrically in any way to human or 
natural events. Even though the formal DAT analysis is insensitive to symmet-
ric infl uences such as affecting the variance of the parent distribution, we think 
it is unlikely that such an interaction would leave the mean unchanged given 
that most all of the published RNG PK data suggest otherwise.

Yet, there is a strongly signifi cant effect. As we indicated above, we must 
now rely on some correlation to account for these effects. It seems most unlike-
ly since the RNG devices do not “know” about human or natural events, that 
these events somehow line up in such a way as to correlate with the unperturbed 
random fl uctuations of the RNGs.

A possible third variable that may link the RNGs to the events is the experi-
menters. And among the experimenters (i.e. source), Nelson is nearly singularly 
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responsible for the effect. In private communication with Dr. Nelson, he sug-
gested that the reason this is true is that he knows, by means other than psi, what 
events are best suited for the analysis. We fi nd this argument to be spurious. To 
realize that, say earthquakes would be an effective event while sporting events 
would not, would require an independently supported model which predicted, 
and hopefully explained, why these classes of event would show differing GCP 
effects. No such model has been offered.

We are left then to conclude that Dr. Nelson’s DAT-like decision capacity 
drives the GCP result, and it is unlikely that their statistically robust result is 
due to a variation of their primary hypothesis of some global consciousness 
connections to the RNG devices.

Unfortunately, this kind of psi-mediated experimenter effect is not limited 
to Nelson alone. May, Paulinyi, and Vassy (2005) demonstrated in their skin 
conductance study that the primary, and presumably cherished, hypothesis that 
their participants’ skin conductance was reacting, in advance, to a future ran-
domly chosen startle acoustic stimulus was not supported by the data. Instead, 
the results strongly suggested that the results arose because of a psi-mediated 
experimenter effect enabled by DAT. Spottiswoode and May (2003) published 
the protocol and pilot results of their pre-stimulus response study with acoustic 
stimuli. Their still-unpublished formal results of over 5σ can be attributed di-
rectly to DAT by the experimenters.

Clearly we are not the fi rst to notice the potential of experimenter psi in 
studies. DAT just added a formal mathematical and testable method to allow 
for the possibility of determining whether force-like or informational processes 
better describe the observable. This kind of statistically robust experimenter 
effect represents a major challenge to researchers in parapsychology. If psi-en-
abled experimenters, such as Dr. Nelson and ourselves, can achieve signifi cant 
results for their favored hypotheses by the DAT process, then discovering the 
mechanism of psi through classical hypothesis testing is problematic indeed.

Notes
1 We will use this acronym for the devices rather than the popular term random event 

generator which seems to us to be contrived.
2 We have recomputed the statistics and added the effect sizes based upon the reported 

raw results. The z-scores agree with those reported by Schmidt as Critical Ratios. 
3 It is important to emphasize that the GCP analysis uses the χ2 approach derived from 

the summed Z2 scores.
4 We do not use these results to refute the signifi cant data posted on the GCP website; 

rather, we use it to show that at least in 2001 the network of RNGs appeared to func-
tion according to mean chance expectation in the aggregate. 
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APPENDIX 1

This table was taken direct from the Global Consciousness Project website 
(http://noosphere.princeton.edu) on November 9, 2009. The preamble to this 
table from the site is:

Statistical evaluations use a “normalized” database, with 
normalization based on an empirical estimate of variance 
for each egg, calculated from its full database of trials. In 
addition we exclude all “bad data” identifi ed by standardized 
rules (e.g., trial scores outside the range 55 to 145 are almost 
certainly errors). The formal database also excludes 13 
poorly defi ned or partially redundant events marked in the 
results table with a red asterisk. Cases with no normalized 
calculation are marked with a double asterisk. Statistics for 
very recent events (marked with ~) will change slightly when 
normalized calculations are done.

red = signifi cant; light red = predicted direction; 
green = opposite and signifi cant

In the hardcopy print version of this issue of the Journal:
bold = signifi cant; gray = predicted direction; 
bold italics = opposite and signifi cant

The online Journal version retains the original red, light red, and green colors. 
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