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ABSTRACT

Experiments in anomalous human/machine interaction wherein two operators
simultaneously attempt to shift the means of output distributions produced by a microelectronic
random event generator (REG) yield statistically significant correlations with the operators’
shared intentions. The overall results of 256,500 trials of 200 binaries each, produced by 15 co-
operator pairs in 42 independent experimental series, are consistent with those of a benchmark
database of 2,520,000 trials generated on the same device by 91 individual operators. The
patterns of achievement are characteristic of the particular operator pairs, but bear no evident
resemblance to those of either of the two individuals operating separately, or to any simple
combinations thereof. The composite performance of eight operator pairs of the same sex is
opposite to intention, while that of seven opposite-sex pairs conforms significantly to intention,
with an average effect size 3.7 times larger than that of the single operator data. Of the opposite-
sex pairs, four "bonded" couples achieve average effects more than twice the size of those of
three unbonded pairs, and nearly six times those of the single operators. These results contrast
with those of a substantial body of remote perception data, where effects produced by
agent/percipient pairs of opposite sex are smaller than those generated by pairs of the same sex,
suggesting that gender-pairing is a complex parameter in consciousness-related anomalies

research.



[. Experimental Background

Since 1979, the Princeton Engineering Anomalies Research (PEAR) laboratory has been
exploring the effects of human intention on the behavior of random physical systems and devices.
The most extensive of these investigations has involved a microelectronic random event generator
(REG) that produces a string of random binary samples, or bits, at a rate of 1000 per second, in
trials of 200 bits each, and counts the number that conform to a regular positive/negative
alternation®. A human operator, seated in front of the device and observing the sequence of
count numbers via an LED display on its face, attempts to influence the output distribation in
accordance with his or her pre-recorded intentions. The experimental protocol requires the
operator to perform equal numbers of trials under intentions to produce higher counts, lower
counts, or a baseline (that is, to allow the machine to operate without any explicit intention), with
ali-other conditions held constant. Data are generated in series of pre-specified length, and are
then exumined for correlations between those intentions and the output of the device. The results
of some 840,000 trials per intention (a total of more than 504,000,000 binary samples) generated
on this REG by 91 different individuals over a twelve year period, show statistically signiticant
correlations between operator intentions and the mean counts of these 200-sample trials.
Although the observed effects are quite small (the mean of the high efforts is 100.026, and that
of the low efforts 99.984), given the magnitude of the database, the likelihood of this large a
separation occurring by chance is less than 5x10°. Equally important is the observation that
many individual operators tend to establish characteristic patterns of achievement, as
distinguished by their effect sizes and preferred directions of effort. These can best be displayed
as cumulative deviation graphs that are sufficiently repeatable to be termed operator "signatures.”
Despite the individual disparities, when all operators’ data are concatenated into a grand
cumulation (Fig. 1), the correlations of the composite deviations with intentions remain quite

robust"®,
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Fig. 1: All Local, Single Operator, Diode REG

1. Theoretical Backeround

Evidence such as this, which is consistent with the results of many other such experiments
conducted in our laboratory and elsewhere™, indicates that human consciousness can participate
actively, albeit modestly, in the establishment of physical reality. In so doing, it would appear
to violate some basic premises of established physical theories, suggesting that these May merit
some reconsideration. In another component of the PEAR program, we have attempted such
reexamination of certain physical presumptions, and have proposed a rudimentary model that
represents reality as the product of the interpenetration of consciousness and its environment''*'?,
In this approach, all physical theory is regarded as an attempt by human consciousness to
describe its experience of its physical environment, rather than an “objective” description of an
abstract physical world, per se, and thus reflects the describing consciousness as much as the

environment being described.



Following this path, we have invoked the concepts and formalisms of quantum wave
mechanics via metaphor to describe such cooperative reality. For example, considerable use is
made of the Complementarity Principle, one form of which essentially states that atomic scale
events can be described in two different frames of reference - as particles or as waves - and that
a complete description must incorporate both perspectives. We interpret this to imply that u
wave/particle complementarity may also reasonably be invoked to describe the phenomena of
consciousness itself; indeed, it may well be as much a property of consciousness as of the
physical world"”. The prevailing models of consciousness are essentially particulate in nature,
but if these are expanded to permit it the option of functioning in a wave-like fashion as well,
4 number of otherwise anomalous phenomena, such as those observed in these human/machine
interactions, may be more parsimoniously represented in terms of such processes us diffraction,

nterference, barrier penetration, and resonance, without recourse to "paranormal” explanations.

I, Co-Operator Experiments

The operator-specific signatures found in the individual REG experiments suggest one
means of testing the consciousness wave hypothesis. If these human/machine interactions are
strictly particulate in nature, the results of two operators attempting the task in concert would be
expected to exhibit linear combinations of the individual signatures. If, on the other hand, some
wave-like processes are operating, the composite signatures could invelve more complex
superposition properties such as interference and phasing.  To explore this, a program of "co-
operator” REG experiments has been undertaken wherein two operators. each of whom has
established an individual signature, address the task together with the same intention.

The overall co-operator database as of January 1991 consists of a total of 85,500 triuls
per intention, generated by 15 different operator pairs in 42 independent experimental series, and
yields an overall effect size that is slightly larger than that of the single operator results.
Specifically, the meun of the co-operator high intention efforts is 100.033, compared with the
single operator mean of 100.026; that of the low efforts is 99.969, compared with 99.984 for the
single operator data. Figure 2 displays these results again in the form of chrenologically ordered
traces of the cumulative deviations of the means from their theoretical expectations. Like the

single operator data displayed in Fig. 1, the statistical significance of the incremental effect is
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Fig. 2: All Diode REG, Co-Operator Pairs

seen to increase steadily as the size of the database grows. Although neither of the co-operator
directional efforts independently achieves statistical significance over this smaller data base, the
probability of the high-low split in direction of intention s less than .03 (z = 1.883).

In tesponse to our particular theoretical query, however, the cumulative deviation patterns
of specific operater pairs, while again internally consistent, show no indications of simple linear
combinaticns of the signatures of the participating individuals. Indeed, some of our most
successtul individual operators produce null effects when working together, while others with
minimal or even negative individual results are able to produce strong positive yields as a paur.
The signature superposition thus would appear to be more wave-like than particle-like in

churacter.



1V. Gender Effects

Of the 15 co-operator pairs contributing to this database, eight of the same sex generated
a total of 39,500 triuls per intention in 22 independent series, while seven pairs of opposite-sex
generated 46,000 trials per intention in 20 series. The results of the same-sex pairs are non-
significant, and tend to be opposite to intention in both directions of effort, with effect sizes
nearly identical to those of the single operator data, albeit in the reverse direction (Fig. 3).
Specificully, the high efforts huve a meuan of 99.984, and the low efforts a mean of 100.025, with
4 composite z-score in the direction of intention of -0.810. The opposite-sex pairs, on the other
hand, produce results consistent with their mtentions, with effect sizes considerably larger than
those of the single operator results (Fig. 4). Their overall high efforts have a mean of 100.075,
nearly three times the single operator effect size, and the low efforts 4 mean of 99.920), an eftect
five times that of the single operators. The composite z-score for this subset is 3.317 (p<5x10*).
Despite the relativelv small sizes of these data subsets, the difference between the same-and-
opposite-sex data, computed by a t-test comparing the high-low mean differences between the
two popuiations, is statistically significant, with a two-tailed probability of chance occurrence of
004 (ty = 2.849).

Of the seven opposite-sex pairs, four consist of couples who share a bonded relationship,
while the other three pairs are simply friends or acquaintances. In 11 series, comprising 31,000
trials per intention, the three unbonded pairs show strong results in both directions of intention:
100.05% in the high efforts (2.2 times larger than the single operator efforts), and 99.946 in the
low (3.4 times the single operator effect), with a combined effect in direction of effort that is
significart at p < .025 (z = 1.968). Results of the nine series generated by the bonded pairs are
nearly twice again as strong as those of the unbonded pairs in the high intention, with a mean
of 100.111, and nearly two and a half times as strong in the low, with a mean of 99.868. The
combined effect in direction of effort has a probability of less than .002 (z = 2.980)). Compared
with the single operator results, the effects of the bonded pair high cfforts are 4.3 times larger,
and those of the low efforts 8.3 times larger. Figures 5 and 6 compare the results of the
unbonded and bonded co-operator pairs. Clearly, each of these sub-divisions of the co-operator
database substantially reduces the size of the various subsets and thereby the statistical leverage

of these small effects, but even as a pilot study they are provocative.
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data are summarizec in Table 1 and portrayed graphically in Fig. 7. In the tuble, those datz sets
that demonstrate one-tailed statistical probabilities of less than .05 (z > 1.645 in the direction of
effort) are noted by an asterisk. In the graph, one standard deviation er-or bars provide an
estimate of the reliability of the mean for euch subset as a function of database size. (Moare
comprehensive summary tables, along with details of the individual pair results and variations

of the experimental protocol, are provided in the uppendix.)

Table 1
Summury of Co-Operator REG Dazu

# Oprs.  # Trials # High Low

Meun
_Subser or Pairy per Int. Srs. Meun _Meun Diti.
Single Oprs 91 840,000 522 1H00.026% 99, 984% A472%
Co-Oprs. 15 85,500 42 100.033 99,969 L6
Suame-5Sex 3 39,500 22 99 984 106,025 -0
Opp.-Sex 7 46,000 20 10007 5% 99.920% 557
Lnbonded 3 31,000 11 100.05% 99,946 2
Bonded 4 15,000 9 10011 1* 9Y.868* 243
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Fig. 7: Effect Sizes in Co-Operator REG Experiments



While these gender-related effects seem robust and potentially important, their
terpretation is far from clear. In the theoretical model mentioned above, a consciousness

t

"exclusion principle” emerges, relating to the pairing of passive/assertive or yin/yang
charactenistics, which in some cases devolves to simple feminine/masculine propensitics in the
bonding of two consciousnesses in a given environmental context™”. Whether the same/opposite.
unbonded/bended disparities of performance illustrated above constitute evidence for such a

principle is ut this point speculative at best, but perhaps worthy of further attention.

V. Comparisons with Remote Perception Experiments

The sharp distinctions in the same- and opposite-sex co-operator REG results prompred
re-cxaminatien of our precognitive remote perception (PRP) database for indications of any
similar effects. These experiments, described in detail in Refs. 3. 11, and 12, also mvolve two
participants, one o whom, the "percipient,” attempts  to acquire information about the
geographical location of the other, the "agent,” at a specified dete and time, without recourse te
any known sensory means of communication. The main thrust of this component of the PEAR
program has been the development of analytical scoring  methodologies o codify the
impressionisiic free-response descriptions in a standardized manner. and thereby to quantity the
amount of uomalous information acquired under these protocols.

Some 336 such trials, involving 24 females and 21 males. vield & composite z-score of
6.355 (p = 10""), with un average effect size (calculated us z/rN) of 347, Of these, the 102
triads involving ageny/percipient pairs of the same sex produce an ¢ffect size of 467, and the 234
triads involving opposite-sex pairs an effect size of 302, Both subsets are independently
significant 1z = 4717 and 4.623, respectively), but are not statistically distinguishable.

Untortunately, only one of the opposite-sex pairs, who generated a total of 36 trials
together, qualifies as a "bonded” couple. Their small subset is non-signtficant (z = 0.905) and
his an effect size of only 151, Although the remaming 198 opposite sex trials produce a
combined eftect of L3206 (z = 4.590), due to the small sizes of the datasets these differences are
not statistically significant.

Table 2 and Fig. 8 summarize these PRP results:
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Table 2

Summary of Remote Perception Data

ect Size

Agent/Perc prent Puairs No. Pairs No. Trials
All duta 52 336
Same-sex 26 102
Opposite-sex 26 234
Unbonded 25 198
Bonded 1 36

FEfrect sice caleulated by z4N

Composite z-score Eft
€.335 347
4.717 <67
4.623 302
4.590 326
{1,903 151

........

All Data Same Sex Opp Sex

Unbonded

Bonded

Fig. 8° PRP Effect Sizes by Type of Agent-Percipient Pair



Although these comparisons are not statistically persuasive and could readily be
interpreted in terms of gender-specific commonalities in perceptual and communicational styles,
their lack of reinforcement of the REG results may nonetheless bear on the futter’s interpretation.
Two distinctions need to be noted:  First, in the REG experiments. the two participants are
pertorming identica. tasks, i.e. imposing a common intention or the device: in the PRP
experiments they are performing quite different roles, i.e. one is attempting to acquire information
and the other to communicate it. Second, in the REG experiment, the context is estublished by
an clectrome machine: in the PRP protocol, it is established by « geographic scene. Whether
these distinctions are sufficient grounds to inhibit, or even to reverse, the gender pairing effects

is fur from obvious, but again worth further study.

VI Summary

Three mmplications emerge from these co-operator REG experimuents:  First, raken in total,
the database constitiutes yet another replication of many previous studies demonstrating that
human mtenton can produce tangible effects on the behavior of such random physical processes.
Sccond. the patterns of effect produced by the combined efforts of two operators of common
mtention are sufficiently distinct from their individual signatures of achievement to suggest that
the phenomeron mav have some wave mechanical aspects. thus supporting a basic premise of
our theoretcal model. Finally, the superior performance of bonded opposite-sex pairs draws
attention o other specific predictions of the model, such us the relevance of a4 consciousness
exclusion priaciple to such bonded situations.  Admittedly. these last two inferences are bused
on post hoc ubservations of relatively small databases thar will require substantial rephication
betore finmer conclusions may be drawn. Nevertheless, the sharpness and scale of the effects
strongly suggests that further investigations of the role of gender pairing in both REG and PRP

experiments could prove fruitful.
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APPENDIX

Note:

The duta reperted in this paper comprise all the co-operator experiments conducted in the
PEAR faboratory between September 1983 and January 1997 using a diode-based microclectronic
random event generator. Seven other series, comprising .t total ot 7000 trials per intention, were
generated by two operator pairs on an algorithm-based pscudo-RECG computer program, and two
series 2000 trals per intention) were generated by one operator pair on the diode device
following a rermote orotocol, where the operators were situated ar a location several hundred
miles cway. Due o the small size of these databases wud the substantal differences in the
experimerital conditions, these huve not been included in this analysis, but are retained i our

compreheasive date munagement systen.

3

Fable LA summarizes the contributions of each of the same-sex co-operator pairs to the
composite databuse: Table 2.A those of the oppesite-sex pairs, where the bonded pairs are
indicated by B Over the seven and one-half year period of experimentation three distinet
protocols weie explared, all of which employed the sume basic tri-polar design, 200-sample trial
size. and T000-sampre per second counting rate, but differed n series size and run length, The
ortginal "RIEGT protecol required 2500 trials per intention generated in 50-trial runs: the "REM”
protocat required 3000 trials per intention generated in TOOU-triai runs; and the "Thou” protocol
required OO0 trials ver intention, with the options of 3¢, 100, or 100U trials per run left to the
operators discretion. provided that the run length remained constant throughout the course of any

given seres. All data were generated in the automatic counting mode, where a single button
push initiatec an autmatically sequenced run of pre-determined length.

I all but twe series, the sequence of pre-recorded intentions was volitionally chosen by
the operators, with the understanding that equal numbers of runs would be generated for each of
the three intentions. Two "instructed” series were also generated. by co-operators 277 and 295,
wherem tie intentions for each run were randomly assigned by an independently generated seed

{
&
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for a simple computer aigorithm. For these two pairs. the results for both the volitional and
mstructed series are listed separately.

Teble 3.A surimarizes the data as a function of the experimenta protocol employed, none
of which yieids resuits statistically distinguishable from the others.

In all the tables, results exceeding the .05 significance criteria in the direction of intention

are noted by un asteisk ().
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