Journal of Scientific Exploration, Val. 10, No. 1, pp. 109-110, 1996 0892-331019%6
© 1996 Society for Scientific Exploration
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Thefollowing brief description of the Princeton Engineering Anomalies Re-
search (PEAR) Remote Perception program has been prepared at the invita-
tion of the Editor', in order to augment this special report section of the Jour-
nal with information about another substantial database of experiments
relevant to those of SRI and SAIC. Given Utts’ attention to the importance of
replication (Section 3.4), and Hyman’s challenge of interlaboratory consisten-
cy (Point #3 of his Introduction and Point #2 of his " Suggestions for Future
Research™), we submit that the PEAR program has obtained the largest extant
body of experimental data that meets their criteriafor interlaboratory replica-
tion. In point of fact, both the PEAR remote perception program, and the prior
studies of Dunne and Bisaha on which it was originally based, were undertak-
en asformal replications of the SRI experiments of Puthoff and Targ.

Although the PEAR program has accumulated several hundred experimen-
tal trials, its primary goal has been to develop a sophisticated analytical judg-
ing methodology to replace the human judging process, and thereby to facili-
tate more precise quantitative assessment of results and their correlation with
various experimental parameters. Inour basic procedure, the"free response™
of the percipient is encoded using alist of 30 binary descriptor questions, al-
lowing algorithmic comparison with the target, similarly encoded by the agent
at the scene. For randomly assigned targets, further comparison can be made
with an encoding by the person who prepared the target pool. The analysis
proceeds by constructing a square matrix of scores calculated by comparing
each perception against all targetsin the given dataset. The properly matched
trials (on the main diagonal of the matrix) can be assigned statistical merit by
comparison with the distribution of off-diagonal, mismatched scores, which
has sufficiently Gaussian characteristicsto alow robust parametric statistical
tests.

Beyond the primary experimental question of the degree of anomalous ac-
quisition of information, several other issues have been explored, among them
the correlation of analytical and human judge scores, the efficacy of different
scoring algorithms and descriptor sets, ex postfacto vs. participant encoded
descriptions, agent chosen versus randomly assigned targets, single vs. multi-

'Editor's Note: To befollowed by adetailed, peer-reviewed article in the future
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ple percipients, variations among individual agent and percipient pairs, and
therelationship of scores to the distance and timeinterval s separating the per-
ception and the target.

The resultsin all phases of this experimental program are quite consistent
with those of their SRI predecessors and with the more contemporary SAIC
studies. Overall they show averageeffect sizeswell within the range described
by Utts (Sections 3.4, 4.2, and 4.3). For example, for theentire 336 trialscom-
prising the formal PEAR database, the effect size (composite Z-score normal -
ized by the square root of the number of trials) is0.347 -+ 0.055. When these
are separated into randomly assigned vs. volitionally chosen target subsets,
the 125 randomly assigned targets show an effect size of 0.516 + 0.089, and
the 211 volitional targets an effect size of 0.244 + 0.069. Assessment of indi-
vidual performance indicates that the overall yield isan accumulation of small
contributions from the mgjority of the participant pairs, rather than from a
few outstanding efforts.

Among the more interesting findings is parametric evidence that the degree
of anomalousinformation transfer is unaffected by spatial and temporal sepa-
rations. Regression modeling indicates a significant mean shift, but no evi-
dence for adecline of scoring with increasing distance, up to several thousand
miles. Similarly, there isno evidence that scoring isrelated to positive or neg-
ative temporal separations of the perception effort and the target visit, uptoas
much as afew days. The precognitive subset of these data, consisting of about
75% of the independent trials, seems particularly important to the postulation
of viable theoretical models, and has been emphasized throughout.

Thus, these databases, comprising one of the largest accumulations of rele-
vant experiments performed under consistent and well controlled experimen-
tal protocols, have aready provided robust evidence that the findingsin the
SRI/SAIC Remote Viewing experiments can be replicated in independent, but
essentially similar designs. For more details, consult thefollowing references:

Dobyns, Y. H., B.J. Dunne, R. G. Jahn, R. D. Nelson (1992). Response to Hansen, Utts, and
Markwick: Statistical and methodological problems of the PEAR remote viewing experi-
ments. J. Parapsychology, 56, 2, 115.Dunne, B. J. and J. P. Bisaha (1979). Precognitive re-
mote viewing in the Chicago area: areplication of the Stanford experiment. J. Parapsychol o-

,43, 1, 17.
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Jahn, R. G. (1982). The persistent paradox of psychic phenomena: An engineering perspective.
Proceedings |EEE, 70, 2, 136.
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Abstract — Portable random event generators with software to record and
index continuous sequences of binary data in field situations are found to
produce anomalous outputs when deployed in various group environments.
These “FieldREG” systems have been operated under formal protocolsin ten
separate venues, al of which subdivide naturally into temporal segments,
such as sessions, presentations, or days. The most extreme data segments
from each of the ten applications, after appropriate correction for multiple
sampling, compound to a collective probability against chance expectation
of 2x10™*. Interpretation remains speculative at this point, but logbook notes
and anecdotal reports from participants suggest that high degrees of atten-
tion, intellectual cohesiveness, shared emotion, or other coherent qualities of
the groups tend to correlate with the statistically unusual deviationsfrom the-
oretical expectation in the FieldREG sequences. If sustained over more ex-
tensive experiments, such effects could add credence to the concept of acon-
sciousness "field" as an agency for creating order in random physical
processes.

Introduction

All of the benchmark REG experiments in the PEAR program have been per-
formed with a very sophisticated microelectronic binary generator that incor-
porates elaborate failsafes, redundancies, and controls to guarantee its nomi-
nal randomicity and protection from internal and external bias (Nelson,
Bradish, and Dobyns, 1989). With the basic character of the operator-related
anomalies well established on this elaborate device (Jahn, Dunne, and Nelson,
1987), however, it became clear that our program, as well as others, would
benefit from much simpler REG modules that could enable a broader spec-
trum of applications of the essential experimental concept. For example,
these more compact and | ess expensive devices could serve as sources for ava
riety of second and third generation experimentsin our own laboratory, facili-
tate various replication and extension experiments in other laboratories, and
enable a number of field studies outside of the laboratory settings. Such
portable REG devices have been designed, constructed, and placed into ser-
vice in numerous experimentsin our own laboratory, and several direct repli-
cations and extended applications undertaken elsewhere (Nelson, Bradish,
and Dobyns, 1992). In all of these, the basic hypothesis that human intention
is an essential factor in establishment of the digital anomalies has been re-
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tained, and this parameter has been treated as the primary correlate in the
analyses of the experimental data.

This portable technology also permits another potentially important genre
of experiment, namely the passive monitoring of environmental backgrounds
in selected sites and situations where human consciousness might conceivably
be altering or organizing a surrounding "field" of potential information, most
broadly construed, without specific intention or direct attention to the experi-
mental device by any of the participants. Examples that suggest themselves
include religious or secular ceremonies and rituals, individual or group thera-
py sessions, business meetings, sporting events, professional conferences, or
any other group convocations that might include periods of unusually cohe-
sive cognitive interaction, creative enthusiasm, or other forms of emotional
intensity.

Thispossibility — the establishment of adiscernible" consciousnessfield,"
— has been widely proposed in many contexts, by scholars from various dis-
ciplines (Basham, 1959; Durkheim, 1961; James, 1977; Sheldrake, 1981). It
gains some credencefrom theinformal testimony of our laboratory operators,
who frequently speak of achieving a state of ' resonance™ with the device dur-
ing successful operation, and from some of the details of their experimental
performance. For example, hints of the possibleimportance of subconscious,
collective, and environmental aspects of the anomalous phenomena, wherein
explicit intention isrelegated to a secondary or subtler role, arise in the ubig-
uitous series position effects, in the observed deviations of non-intentional
baseline data from chance behavior, in an assortment of gender differencesin
performance (Dunne and Jahn, 1995), in the superior performance of some op-
erators when not directly addressing the machines, and in the unusually large
effect sizes of co-operator bonded-pairs (Dunne and Jahn, 1993).

In a systematic attempt to explore this regime, we have deployed Fiel d(REG
systems, comprising a portable REG and a notebook computer with appropri-
ate software, as passive background monitors in a variety of group assembly
situations where unusual collective dynamics might ensue. In these applica-
tions, data are taken in continuous segments, with atime-stamped index iden-
tifying scheduled or unscheduled periods of particular interest. The behavior
of the system overnight or during extra-session intervals in the meeting sched-
ules provides a form of on-line control data. All data are subsequently
searched for prolonged segments of unusual behavior, asindicated by extreme
shifts in the output means or protracted periods of steady deviation. These
anomalies are hypothesized to be indicative of some change in the prevailing
information environment associated with the collective consciousness of the
assembled group. Inasense, thename' FieldREG" thusacquiresadouble en-
tendre: i. e., the device has been deployed in a"field" situation, to monitor
changesin a consciousness' field."
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Equipment

The portable REG which is the heart of the FieldREG system consists of a
printed circuit board and precision components mounted ina5X 7 X 2inch cast
aluminum box. The random event sequence is based on a low level micro-
€l ectronic white noise source whichisamplified, limited, and ultimately com-
pared with a precisely adjusted DC reference level. At any instant of time the
probability of the analog signal equaling or exceeding the reference threshold
is precisely 0.5. Thiswhite noisesignal is sampled 1000 times per second, and
the output of a comparator stage is clocked into a digital flip-flop, yielding a
stream of binary events, 1 or 0, each with probability 0.5. This unpredictable,
continuous sequence of bits is then compared with an alternating template
using alogical XOR in hardware, and the matches are counted, thus precluding
first-order bias of the mean due to short or long-term drift in any analog com-
ponent values by inverting every second bit. Theresulting sequence isthen ac-
cumulated as bytes that are transmitted to a serial port of the computer, where
they are read and converted to REG data by dedicated software. The digital
and analog circuits are isolated from each other spatially and electrically, and
the geometry is fixed by the printed circuitry. To avoid electrical cross-talk,
digital transmissions are not performed during the analog sampling. Power to
thecircuits is supplied by an external DC adapter to minimize effects of asso-
ciated time-varying magnetic fields. In applications where no line voltage is
available, power is provided by a battery pack, with the entire system con-
tained in asmall carrying case.

Extensive calibrations of alarge number of these portable REG devices in-
dicate that all perform as nominal random sources, with distribution parame-
ters that are indistinguishable from theoretical expectations, or from those of
the more el aborate benchmark REG.

Computer Software

The FieldREG data acquisition program runs on a DOS-based compulter,
usually alaptop portable, and employs many featuresof thelaboratory experi-
ments in order to maintain analytical compatibility with them. For example
the software reads the serial port and assembles 25 consecutive bytes as a 200-
sampletrial, from which data are recorded as a sums of 200 bits, with expecta-
tion 100, variance 50. The program then generates a data file of consecutive
trials, and a corresponding index that contains a new line printed every hour.
Interstitial lines record the time, trial humber, and other information corre-
sponding to any preset or concurrent marks made using defined function keys
toindicate events such as the beginning and end of sessions. A custom analy-
sisprogram allows specification of the beginning and end of the data sequence
to be analyzed, and generates afull statistical analysis of its distribution. A
corresponding graph shows the cumulative deviation of the specified data se-
guence from expectation, marked with a vertical line at each point where a
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function-key code wasentered (see Figure 1). Each such mark isaccompanied
by a5 percent confidence parabolathat starts at the current height of the cumu-
lative trace, allowingavisual assessment of trends corresponding to the identi-
fied events or time periods.

Protocol

The two essential requirements for acredible protocol are standardized pro-
ceduresfor specification of potentially interesting periods or events, and well-
defined statistical criteria for establishing any non-chance characteristics of
the corresponding data. Theformer necessarily dependsto some degree on the
particular application, but at a minimum must specify the criteria that objec-
tively identify sessions or events, and the means by which these criteria are
implemented, e.g., concurrent notes or marked index lines. For example, pre-
set event markers in the index may be keyed to logbook descriptions of the
events; prescheduled events, such as conference talks, field observation peri-
ods, or meeting sessions, with or without markersin the index, may be identi-
fied from comprehensive, time-stamped notes.

Given an objective identification protocol, the analysis of any apparently
unusual or deviant data subset within a given application can be handled by
common statistical tests applied to the interval of interest, appropriately cor-
rected viaBonferroni adjustments for the prevailing multipleopportunities. In
general, to obtain an estimate of thelikelihood that a particular segment isevi-
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dencefor an anomalousinteraction, aBonferroni adjustment to the individual
event probability, p, of the form py = 1-(1-p}¥ may be applied, where N de-
notes the appropriate number of similar opportunities or events.

In most applications, it is also possible to apply a canonical test for in-
creased variance across al of the subsets within the application, using a sum
of sguared Z-scores, to compare with the x?2 distribution (Snedecor and
Cochran, 1980). This latter test accurately summarizes the accumulation of
evidence for anomalous deviations acrossall of the data subsets within the ap-
plication, whereas the Bonferroni adjustment treats a selected segment as a
stand-aloneanomaly. Thus, in any application where an unusual deviation is
exhibited in more than one segment, the Bonferroni procedure will yield arel-
atively conservative estimate of the degree of anomaly, compared with the x?
test.

ExampleApplications

Formal FieldREG experiments have so far been performed in 10 varied situ-
ations, including large and small professional meetings, group gatherings for
religiousrituals, and certain investigations of unusual sites. The selected data
subsets within these databases were chosen on the basis of evidently strong
and consistent trends, and their analysis thus requires consideration of the
number of similarly defined datasets (e.g., sessions or presentations) that
might al so have been selected. In all cases, this has been done by adjusting the
intrinsic probability of the mean-shift using the Bonferroni calculation de-
scribed above. In afew examplesthe 2 calculation is also given for compari-
son.

Thefirst exploration of the Fiel dREG approach was undertaken at a meeting
of the International Consciousness Research Laboratories (ICRL) in April,
1993, albeit without the current FieldREG software. Although this dataset
cannot beincluded in theformal analysis because the recording format and the
concurrent documentation do not contain adequate information, it served to
suggest the potential value of a carefully implemented protocol. The ICRL
group comprises several senior scholars from various scientific disciplines
who meet semi-annually to exchange research progress, plan collaborative
projects, and discuss therole of consciousnessin physical processes. Thefirst
of two recorded segments was an afternoon session that consisted primarily of
presentations of ongoing research, much of which was deeply engaging for the
group, and the Fiel dREG data showed a steady trend culminating in asignifi-
cant deviation during the first three hours of this period. The second day's
segment, recorded during pragmatic business discussions in the afternoon ses-
sion, showed essentially random behavior throughout. Figure 1 displays the
total database of approximately nine hours, with two of the vertical lines em-
phasized to mark particular points; thefirst is near the end of the three-hour
period described above, and the second segregates thetwo days. (Inall of the
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subsequent examples all the vertical lines have been removed with the excep-
tion of those marking the data segments chosen for further analysis.)

ICRL |

A continuous FieldREG recording using the fully developed protocol and
software was made at athree-day | CRL meeting in March 1994. Figure 2adis-
plays the entire data sequence, which includes not only meeting times, but
breaks and overnight periods. A vertical line marksthe beginning of the third
day, anecdotally described as distinctly productive and satisfying. For most of
thisday, the trend was strongly positive (Figure 2b), and achieved a Z-score of
2.187, corresponding to a Bonferroni-corrected p-value of p= 0.084 for the
selected day's excursion, suggesting a modestly unusual deviation, even after
compensation for multiple sampling opportunities.

ICRL II

A FieldREG recording of oneday of an | CRL meeting in December, 1994, is
shown initsentirety in Figure 3awith the segment chosen for further analysis
marked. Interspersed with variousinformal discussions and group exchanges,
there were three planned, formal presentations of about an hour's duration,
and the last of these (Figure 3b) showed arather steady trend culminating in a
meanshift with two-tailed p-value of 0.061. The Bonferroni-corrected value
in this case is 0.172, indicating that, given the multiple opportunities for
chance fluctuations to produce suggestive excursions, it is not highly deviant.
Further examination of Figure 3a shows other segments that exhibit strong
trends, but these do not correspond to prespecified or objectively identifiable
periods, according to the FieldREG protocol. Thus, although they ook unusu-
al, they cannot be distinguished from chance fluctuations and hence cannot
contribute to our understanding.

DMHI |

A group of about a dozen researchersin a working group on Direct Mental
and Healing Interactions (DMHI) met for several days in December, 1993.
The Fiel dREG equipment operated for about 35 hours throughout most of the
meeting, primarily during the active meeting times but with several unattend-
ed periods between sessions when all participants were el sewhere (Figure 4a).
In the aggregate, these data look like calibrations of a well-behaved random
event generator, asistypically the casefor the Fiel dREG applications. How-
ever, there appear to beisolated segments with unusually strong trends that are
associated with particular presentation sessions. The most striking of theseis
shown in Figure 4b, recorded while one researcher spoke for over two hours
describing three promising high priority projects. Thissteady high-goingtrend
has aterminal Z-score of 3.05, corresponding to atwo-tailedp-valueof 0.002.
Over the course of the four days, FieldREG recorded 12 presentations of

—




Thousands of Bits

Thousands of Bits

FieldREG Anomalies

4 /‘,.-"'4
2
VA
B \\\
3/17/94, 9:05 319/ 94,18:00
Fig.2a. ICRL I: Three-day meeting; last day marked.
2

9:07

18:00
Fig.2b. ICRL I: Marked day.

117




118 R.D. Nelson et al.

Thousands of Bits

-4t

i N\
9:14 15:25
Fig.3a. ICRL II: Oneday; selected session marked.
400
0
L
-
[
14:35 15:21

Fig. 3b. ICRL II:

Marked session.




Thousands of Bits

Thousands of Bits

FieldREG Anomalies 119

4
"‘_,_o-""'
2%
i\, o
N h
[ ('
2
]
1 \
12/6/93, 10:10 12/19/93, 22:18

Fig.4a. DMHI |: Four-day meeting; selected session marked.

-2

10:04 12:28
Fig.4b. DMHI I: Marked session.




120 R.D. Nelson et al.

roughly equivalent length, leading to a Bonferroni correction that increases
the selected session's probability to 0.027.

DMHL 1

Figure 5a shows a four-day, continuous FieldREG recording made of the
December, 1994, DMHI working group meeting, including breaks and
overnight periods. This meeting was not broken into defined sessions, but in-
stead was a free ranging discussion focused on research programs. Following
an overnight period at the start, the Fiel dREG trace shows a consistent upward
trend during all of the first 12-hour day, culminating in ap-value of 0.014 for
the meanshift (Figure 5b). The Bonferroni correction to compensate for se-
lecting one particular day from the four leads to an estimate of pz= 0.055 for
this trend to have occurred by chance.

CUUPS |

A FieldREG system with battery pack was provided to a chapter of the
Covenant of Unitarian Universalist Pagans (CUUPS) to be used at their ritual
gatherings, beginning in December 1993. Under PEAR guidance, the pro-
gram wasintroduced to agroup of about 35 participants who weretold that the
FieldREG recordings are intended to explore more systematically the occa-
sional occurrence of anomaloustrends in random data that appear to be corre-
lated with group coherence, excitement, enthusiasm, etc. This database in-
cludes FieldREG records for six of their ritual gatherings, each nominally an
hour long, but with moderate variations in actual length (Figure 6a). Some
sessions appear to have unusual, strong trends with reversals during the ritual
periods. The example shown in Figure 6b was afull moon ritual, attended by
the core members who comprise about a third of thefull group. It showsasig-
nificant negative trend (Z = -2.557), which, when corrected for the multiple
opportunities, yields ap-value of 0.062.

The x> procedure, mentioned earlier, that evaluates the statistical variance
from expectation across all the sessions may be particularly appropriate for
this CUUPS example, since all the gatherings are designed rituals with the
common purpose of celebrating specific occasions, and may be considered
equivalent samples from a particular statistical population. Summing the
squared Z-scores yieldsy*= 12.604, with 6 df, and ap-valuefor thex? of 0.050.
Another estimate for the combined probability can be obtained from

x2 = Z—2lnpi

where p; denotes the individual ritual session probabilities, with degrees of
freedom equal to two timesthe number of cases (Rosenthal, 1991). Thisyields
x*=21.823, 0n 12 df, and an estimated p-val ue of 0.039.

R
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CUUPS I1

Data were collected in the same manner in a second group of nine CUUPS
sessions over the period from June, 1994, to January, 1995 (Figure 7a). The
most extreme excursion (Figure 7b) achieved a Z-score of —2.962, and the
Bonferroni-corrected p-value is0.027. In the alternative calculation based on
contributions from the full database, the sum of squared Z-scores for all nine
sessions resultsin = 20.901, with 9 df, p =0.013.

Academy

The Academy of Consciousness Studies, a two-week multi-disciplinary
workshop for some 50 scholarsinvolved in consciousness studies, was held in
Princeton during June and July, 1994. The ten days of presentations and dis-
cussion offered about 60 sessions from which FieldREG sequences could be
selected. Onefull day isshown in Figure 8a; it includes the most extreme de-
viation of any session in the 10-day record. This hour-long data sequence is
presented in Figure 8b, and corresponds to a discussion, described by several
participants as deeply engaging, of the pervasive presence of ritual in human
activitiesranging from everyday habits, to religion, to science. The calculated
intrinsic p-value for this segment is 0.00005, yielding a Bonferroni corrected
value of 0.0028.

Humor Conference

Based on an informal hypothesis that humor may have a strong tendency to
establish coherent group consciousness, the FieldREG system was used to
record the 10th annual Conference on Humor and Creativity, in April, 1995.
There were approximately 1000 participants, and over the three day period
(Figure 9a), there were five "Keynote" presentations attended by the whole
group. Among these, the most extreme deviation was generated during a par-
ticularly engaging evening session that ended with astanding ovation followed
by an encore. Thisfull session, shown in Figure 9b, had a Z-score of 2.276,
and atwo-tailedp-valueof 0.022, which yields pz=0.105.

The conference also included a number of concurrent sessions, thematic
break periods, and other pre-defined segments, attended by smaller numbers
of participantsin separated parts of the convention center. For the 20 defined
events, including the Keynote presentations, the x?* is 38.995, with 20 degrees
of freedom and pz= 0.007, indicating that the Fiel dREG recorded significantly
more extreme deviations during these scheduled periods than expected for a
random sequence, and that the effect of the group environment was not limited
to the selected K eynote session.

SSE Council
The FieldREG system was taken to a meeting of the governing Council of
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the Society for Scientific Exploration (SSE) in December, 1994, whereits pur-
pose was described in a short introduction, and it was deployed in a demon-
stration application. The seven-hour meeting (Figure 10a) had no formal ses-
sion structure, but the agenda, together with notes of times allotted to major
issues, allowed the definition of 12 topical segmentsvarying in length from 15
to 50 minutes. The most extreme deviation exhibited among these was during
a 20 minute discussion on the development of a World Wide Web homepage
for SSE and its journal (Figure 10b). The associated probability was 0.052,
but the Bonferroni adjustment raises thistop,= 0.473, indicating the deviation
was not unusual given the number of opportunities present in the database.
Computing the x* for the 12 segments further confirms the random character
of thesedata, yielding x*= 10.175, with 12 df, and p =0.601.

Marfa Lights

In addition to group applications like those just shown, the FieldREG sys-
tem may be useful as a background monitor in other environments of interest.
In one such example, three ICRL researchers included a Fiel dREG system as
part of the instrumentation taken to the Big Bend area of western Texas to
record a variety of physical parameters that might correspond to the appear-
ance or activity of the anomalous “Marfa lights" reported in that area. On six
successive nights, recordings of approximately two hours duration were taken
(Figure 1la), one of which showed aconsistent trend (Figure 11b) with an as-
sociated Z-score of 2.031. Although there were no corresponding anomal ous
light phenomena, the logbook notes describe a** deep and occasionally humor-
ous conversation™ that took place while the researchers sheltered from in-
clement weather. The Bonferroni correction yields a probability for this ses-
sion of pz=0.228.

Combined Results

In attempting any concatenation of the individual experimentslisted above
into an overall statistical likelihood, it isfirst necessary to acknowledge that
two categories of selection have been invoked in several of the applications,
i.e., the session or presentation, and the day. Again, aform of Bonferroni cor-
rection may be applied, yielding a scale-corrected p-value of 1-(1-pg)* for
those applications where both scales of analysis were available. The results
for all 10 applications aresummarized in Table 1. The composite value across
all these applications, calculated from

2
X =X-2lnpg,

with 2N degrees of freedom (Rosenthal, 1991) yields %= 50.008, with 20 df,
and acorresponding compositep-value of 2 X 107
The accumulation of modest but consistent correlations with group dynam-
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ics seen in the FieldREG data should be compared with appropriate control
data, as well as with the theoretical chance expectation. Ideally these should
be generated in the same or similar circumstances to those of the active data.
However, the full databases for only about half of the applications presented
hereinclude extensive subsets from break periods and overnight recording; the
othersconsist primarily of activedata, e.g., many of the CUUPS sessions have
only afew minutes before and after the rituals, and the Council example has
no extra-session data that can be invoked for control purposes. Thus, we are
forced to a hyper-conservative approach for creating controls, based on ran-
dom resampling of thefull databases, a procedure which islikely to include by
chance some portions of the active, deviant subsequences. Specifically, the
full database in each example is resampled using a single set of random incur-
sionsinto the actual data sequence to generate the appropriate number of con-
trol "'sessions," each of the same length as the active FieldREG segment se-
lected from that application. Thus, the randomly extracted control data
correspond to no particular events or time periods, whereas the Fiel H(REG data
are delineated by the start and endpoints of specific sessions. The most ex-
treme deviation found among the several control segments generated for each
of the ten applications was identified, and p, was calculated, using the same
procedures as for the actual data. Table 2 shows the results, to compare with
those in Table 1. (Parentheses around the application names denote calibra-
tion data.)

Although several of the randomly drawn control subsets have low intrinsic
p-values, as might be expected given the selection of the most deviant seg-
ments from a large number of random sequences, the Bonferroni adjustment
renders most of these cases unimpressive. They?* for the composite of the con-
trol applicationsis 19.950, with 20 df, corresponding to ap-value of 0.461.

In aless conservative alternative control procedure, the same resampling
process was applied to data generated by a portable REG device undergoing
calibrations in the laboratory. Table 3 shows these calibration-based control
results in the same format as the active data and the random resampling con-
trols. Again, the selected segments show small p-values, but after correction,
most of these are moderate, and the %2 for the composite of the control exam-
plesis 26.476, with 20 df, corresponding to ap-valueof 0.151.

InFigure 12, the* valuesfor theindividual applications(solid line) as well
as the random controls extracted from the field data and from the laboratory
calibrations (dashed lines) are plotted as cumulative sums over the ten inde-
pendent examples. Thefigure alsoincludes smooth dotted linesthat represent
the chance expectation for this sum as well asthelocus of a significant depar-
ture (p = 0.05) from that expectation. While both sets of control data deviate
only by small amounts across the accumulation of the ten datasets, the actual
data show aclear trend that culminates in a highly significant deviation, with
p=2x10"
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TABLE1
Active FieldREG Data
Application Trials Cases Extremep Bonf.p, Scae-Corr.p,

1. ICRLI 36745 3 0.029 0.084 0.161
2. ICRLII 2401 3 0.061 0.172 0.315
3. DMHI | 9922 12 0.002 0.027 0.054
4. DMHI I 49629 4 0.014 0.055 0.055
5. CUUPSI 4136 6 0.011 0.062 0.062
6. CUUPSII 3905 9 0.003 0.027 0.027
7. Academy 3674 60 0.00005 0.003 0.006
8. Humor Conf. 4825 5 0.022 0.105 0.105
9. SSE Council 1378 12 0.052 0.382 0.382
10. MarfaLights 12194 6 0.042 0.228 0.228

TABLE2

Control Datafrom Random Resampling
Application Trials Cases Extreme p Bonf. pp Scale-Corr.pp

1. (ICRLI) 36745 3 0.352 0.728 0.926
2. (ICRLID 2401 3 0.060 0.121 0.227
3. (DMHII) 9922 12 0.152 0.862 0.981
4. (DMHI II) 49629 4 0.042 0.219 0.219
5. (CUUPSl) 4136 6 0.002 0.012 0.012
6. (CuuPs1) 3905 9 0.094 0.589 0.589
7. (Academy) 3674 60 0.004 0.214 0.382
8.  (HumorConf.) 4825 5 0.158 0.577 0.577
9. (SSECouncil) 1378 12 0.090 0.678 0.678
10. (Marfa Lights) 12194 6 0.464 0.976 0.976

TABLE3

Control Datafrom Laboratory Calibrations
Application Trials Cases Extremep Bonf.p, Scale-Corr.py

1. (ICRL1) 36745 3 0.004 0.011 0.022
2. (ICRLID) 2401 3 0.002 0.007 0.014
3. (DMHI 1) 9922 12 0.023 0.248 0.434
4. (DMHI II) 49629 4 0.168 0.521 0.521
5. (CUUPSI) 4136 6 0.541 0.991 0.991
6. (CUUPS1Y) 3905 9 0.074 0.500 0.500
7. (Academy) 3674 60 0.007 0.359 0.590
8. (Humor Conf.) 4825 5 0.448 0.949 0.949
9. (SSE Council) 1378 12 0.016 0.177 0.177
10. (Marfa Lights) 12194 6 0.123 0.544 0.544
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Effect Size

For the composite database, the normal deviate, or 2-score, corresponding
to the final p-value is Z = 3.540. The striking Academy example (after the
Bonferroni and scale corrections) has a normalized deviation of Z = 2.512.
Beyond such basic statistical figuresof merit, itisilluminating to examine var-
ious other indicators of absolute effect size. The simplest of these is the frac-
tion of bits that have been altered from the chance expectation of equiparti-
tion, most conveniently expressed as Z per bit equals Z/N,” or equivaently,
2x ApwhereN, is the number of bits processed, and Ap isthe difference of the
observed p from theoretical expectation. In the laboratory REG experiments
thiseffect sizeison the order of 0.0002for the full database of 2.6 million tri-
als, and aslarge as0.002for certain subsets. A conservative approximation of
corresponding valuesfor the FieldREG database of 0.8 million trials, calculat-
ed from the 2-score associated with the Bonferroni adjusted p-value and the
total number of bits across all sessions, yields effect sizes of 0.0003for the
combined result, and 0.0004for the Academy example. The CUUPS exam-
plesboth havelarger Z per bit effect sizes of 0.0007.

We may also cal culate a somewhat different effect size that enables compar-
ison across a variety of different laboratory experiments, by normalizing the
size of theanomalous effect in termsof the amount of time spent attempting to
achieveit (Nelson, 1994). For example, an effect size per hour iscalculated as
E,=Z/N,? where Z isthe normal deviate corresponding to thep-value, and N,
isthe number of hoursin the selected session. These time-based effect sizesin
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the REG experiments, and indeed in most of our human/machine interaction
experiments, average about 0.2, and range up to about 0.8 for bonded co-oper-
ator pairs. Inthe FieldREG applications, the average time-based effect sizeis
about 0.3, with the largest effect size 0.7 (CUUPS | or II). Thus, these effect
sizesfor thegroup applicationsappear to be similar to those seen in thelabora-
tory REG experiments. We should note that because the Bonferroni adjust-
ment is highly conservative, both the Z per bit and time-based effect size esti-
mates err on the small side, by about 10 percent to 30 percent, with larger error
as the database sizeincreases.

Discusson

These Fiel dREG data comprise a consistent empirical indication of anom-
alous behavior of arandom physical system located in the presence of groups
of peopleengaged in shared cognitive or emotional activity. All but oneof the
ten applications (the SSE Council meeting) make positivecontributions to the
highly significant overall deviation from expectation. Five of the ten applica-
tions independently achieve deviations approaching or exceeding the conven-
tional p < 0.05 criterion for statistical significance, despite the conservative
Bonferroni adjustment. Because this research protocol is new and the data
sparse, any mechanistic interpretation isrisky at this point, but some implica-
tions for more incisive future research are evident. In particular, a number of
technical, phenomenological, and philosophical questions merit further con-
sideration, among them:

1. What is the relationship of these non-intentional group effects to those
observed in the standard laboratory-based REG experiments, where
specified individuals deliberately endeavor to influence machine out-
putsin accordance with pre-stated intentions?

2. Does thedirection of an anomalous response trend have any physical or
psychological implications?

3. Are the anomal ous segments attributable to the experimenter, or to spe-
cific individuals in the group, or is the effect intrinsically collective in
nature?

4, What emotional, intellectual, or physical characteristics of thegroup en-

vironment contribute to the effect?

Istheconcept of a" consciousness field" viable and testable?

Can an effectivetheoretical model be developed?

What other applications of FieldREG might be productive?

. What arethebroader scientific and cultural implications of the phenom-

enarepresented by the Fiel dREG results?

©~No o

Clearly our present FieldREG database isfar too limited in scope and scale to
allow any definitive response to these questions at this time. Replication of
these and similar experiments by other investigatorsis needed and has indeed
begun (Radin, 1996; Blasband, 1995), but much more data covering a broader
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range of group situations will be required before the fundamental character of
these effects is likely to emerge. Nonetheless, alittle modest speculation on
these issues even at this early stage may help to define more illuminating ex-
periments and models, and may encourage othersto join in study of the prob-
lem:

Comparison with Laboratory REG Studies

By far thelargest body of REG data acquired in our laboratory has been gen-
erated by individual operators located proximate to a sophisticated microelec-
tronic REG, attempting to influence the mean of its binary output distribution
toward higher or lower values than the baseline, calibration, or theoretical val-
ues, in accordance with pre-recorded conscious intentions. The scale of these
results, their operator-specific character, their dependenceon secondary para-
meters, and their internal structure have been thoroughly established, replicat-
ed, and documented (Jahn, et al ., 1987; Nelson, et al., 1991). But the technol-
ogy, protocol, and analysis of the FieldREG experiments differ from these
benchmark experiments in a number of potentially important aspects. First,
the portable REGs employed here are much simpler devices, unencumbered by
many of the redundancies and failsafes of the benchmark machine. Although
these units have been thoroughly calibrated and routinely employed for many
experiments within the laboratory and invariably found to be competent ran-
dom sources for such studies, indistinguishable in their performance from the
much more elaborate machine, their simplicity and small size endow their ex-
perimental applications with a considerably less explicit technological ambi-
ence. Second, the number of human participants involved in the FieldREG
studies usually is much greater than in the laboratory experiments. Although
we have some prior experience with "' co-operator” pairsin the laboratory, and
indeed have found some intriguing results from these (Dunne, 1991), we have
only afew viabledatabases encompassing larger groups. Perhaps most impor-
tant, however, is the absence of any explicit, or evenimplicit intention on the
part of the group members with respect to the FieldREG output. In most cases
the participants are only peripherally aware of the machine, and havelittle un-
derstanding of itstechnical operation or purpose.

Two experimental excursionsthat might illuminate these distinguishingfac-
tors suggest themselves: 1) A more substantial program of larger group exper-
iments performed within the standard laboratory REG protocols; and 2) Field-
REG experiments wherein explicit pre-stated intentions are deliberately
imposed by or on the group. Comparison of the results of such studies with
those reported above and with the benchmark datacould help focusinterpreta-
tion of the phenomenaonto its most salient aspects.

Direction d the Anomalous Response
Although most of the laboratory -based protocols are explicitly directional

—
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inatripolar form, e.g. “high/low/baseline,” afew more recent experiments are,
by their nature or by experimental choice, bipolar, e.g., “effect/no effect."
Thislatter form of "intention™ isinherently more permissive and relaxed in not
requiring a given direction of response. Rather, in these studies we search for
any extraordinary excursions of the distribution mean, without regard for di-
rection. Such protocols are probably more amenable to comparison with the
FieldREG situations, and will be pursued in ongoing experiments and analy-
ses. Also possibly instructive are the observed distinctions in polarity of re-
sponse between male and female operators (Dunne, 1996). Complementary
studiescould attempt empirical correlation of the polarity of anomal ous Field-
REG excursions with the gender mix of the group, as well as with other tech-
nical and subjectiveindices. In all of this, it should be borne in mind that the
portable REG used inthe FieldREG work, likeitsbenchmark predecessor, in-
cludes a hardware algorithm that eliminates any direct correspondence be-
tween the electrical polarity of the sampled noise and the ultimate binary
events. That is, the output polarities relate only to the information produced
by the composite machine, not to the response of its physical noise source, per
se.

Individual vs. Collective Sourcesof the Effects

Animportant factor to discriminate viafurther studiesisthe relative impor-
tance of the group dynamic, vis-a-vis a dominating influence of one or more
individual participants. For example, should an anomalous trace acquired
during the course of a stimulating lecture be attributed to the lecturer, to the
topic, to the collective involvement of the audience, or even to the experi-
menter, who clearly has an interest in the acquisition of interesting data? Sim-
ilarly, is the response to a communal ritual driven by itsformat, by the inter-
personal resonances it engenders, or by one or more particularly strong
individual responses to the situation? In an extreme view, one might even re-
gard the REG system itself asa participant in such exercises, capable of react-
ing to diverse stimuli in some characteristicfashion of itsown. Empirical dis-
crimination among these conceptual models will be difficult at best, and
perhaps fundamentally impossible if the processes are intrinsically holistic.
Short of elaborate permutations of participants among many otherwise similar
sessions in an attempt to isolate individual drivers of the effects, few incisive
experiments suggest themselves, and this issue may have to beleft unexplored
in deference to more readily testable hypotheses. With regard to the experi-
menter as source, our design allows individuals not associated with the PEAR
laboratory (and not experimenters in the strict sense) to install and operate the
FieldREG equipment. For example, the CUUPS applications are managed by
amember of that group, with no direct oversight on the part of PEAR lab staff
beyond an initial tutorial. Their results are among the strongest in the data-
base, and this suggests, at |east tentatively, that the nominal experimenter is
not a necessary source of influence.
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Emotional, Intellectual, and Physical Corrrelates

In contrast to the previousitem, correlations of the FieldREG effects with
independently specifiable characteristics of the group composition, agenda,
purpose, tone, context, success, etc., could more readily serve to identify the
effective factorsstimulating the observed response anomalies. Although many
of thesediscriminators may be unavoidably subjective, and some of them may
not be specifiable until the sessions are complete, all could be noted in some
self-consistent format prior to examination of the data.

While it is difficult to use anecdotal observations in a rigorous way, these
may help to formulate specific questions and hypotheses for further experi-
ments. For example, in the Academy session shown in Figure 8b, the steeply
inclined central portion is associated with an intense, twenty-minute discus-
sion of the ubiquitous presence of ritual in everyday life, by two individuals
giving examples that were personally important but easily acknowledged by
other participants. Logbook notes and concurrent tape recordings indepen-
dently confirm that there was a perceived special quality of shared and coher-
ent attention during this session, summarized in a spontaneous remark by one
participant: "I don't know if others had the same experience, but there was a
very noticeable change in the energy here. It feels like an affirmation of the
importance of what's going on."

In the examplesfrom the CUUPS group, there are an number of similarities
in the two independent batches of data. Both of the extreme sessions were
recorded during full moon rituals, the trend in both cases is toward lower
scores, and the magnitudes of the deviations are quite similar and considerably
larger than those in the other sessions. The CUUPS group member whois re-
sponsible for the FieldREG project expresses no surprise at finding the full
moon sessions stronger because, " On the whole, our sabbats are not very per-
sonal or intense, whereas the moons sometimes are."

Some insight also may be gained from applications in other contexts. For
example, Blasband (1995) reports that an REG system present during psychi-
atric therapy sessions shows consistent, significant trends of opposite polarity
when the data are segregated into categories corresponding to the emotional
responses of anxiety or anger, whereas segments associated with “just talking"
show no notable or consistent deviation. Similarly, the relatively bland busi-
ness meeting of the SSE Council is the only application thus far that has not
yielded a positive contribution to the aggregate evidence for an effect of the
group situation on the REG.

All of these examples suggest a testable hypothesis regarding the depen-
dence of the FieldREG response on its venue of application, namely: an envi-
ronment fostering relatively intense and general cognitive or emotional en-
gagement will yield more vigorous responses than relatively mundane or
pragmatic assemblies.
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ConsciousnessField

One conceptual hypothesis for the group-related anomalies indicated by
FieldREGisthat the emotional/intellectual dynamics of the interacting partic-
ipants somehow generate a coherent "' consciousness field," to which the REG
responds via an anomalous decrease in the entropy of its nominally random
output. In principle, one might attempt to strengthen this premise by mapping
the spatial and temporal dependence of the response amplitude and character
throughout the immediate convocation area and possibly beyond, but here we
encounter certain empirical and theoretical complications. Namely, the well-
established remote database from our laboratory REG experiments shows no
statistically significant dependence of effect size on the physical separation of
the operator from the machine, up to global distances, and likewise no depen-
dence on the temporal interval between operator effort and actual operation of
the target machine, up to several days, plus and minus (Dunne and Jahn,
1992). Therefore, if the group FieldREG effects draw from the same basic
phenomena as the laboratory experiments, no conceptual models based on
currently known physical fields with their usual 1/7* dependencies and very
limited advanced and retarded signal capabilities arelikely to suffice.

However, the concept of a consciousness field need not be completely
bound by traditional physical constraints. The results of our benchmark ex-
periments suggest that the basic effects are analytically tantamount to small
changesin theelemental binary probabilities underlying the otherwise random
distributions (Jahn, Dobyns, and Dunne, 1991) and the nonlocal effects
demonstrated in the remote REG data further indicate that these anomalies
may be more informational than dynamical in their physical character. Asde-
veloped in several other references, generalization of the inherent human con-
cepts of "distance” and "time" to encompass subjective as well as objective
aspects can be a profitable, indeed powerful, strategy for representation of
many forms of conscious experience, both normal and anomalous (Jahn and
Dunne, 1986). In such ageneralized perspective, simple physical separationis
replaced by some form of attentional or emotional proximity to the device in
the mind of the operator, and the locus and extent of physical time are replaced
by some specification of attentional focus and intensity of subjective invest-
ment. Thus, any group consciousnessfield would more likely be conditioned
by such subjective parameters relative to the participants and their agenda,
rather than by their physical configuration or by physical time.

One test of this radical hypothesis would be to remove the FieldREG unit
from the assembly areato some remote location while still dedicating its oper-
ation tothegroup event. Therecipefor thisdedication isfar fromclear, but the
protocol invoked in thelaboratory remote REG experiments would seem area-
sonablefirst format (Dunne and Jahn, 1992). The goal again would beto seek
correlations of the anomalous responses of the remote machine with specifi-
cally indexed events in the convocation. Extension of the tests to " off-time"
protocolsinvoking temporal aswell as spatial displacement could also becon-
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sidered, but here the problem of indexing the output traces for correlations
with sequential features of the meeting could become very difficult.

Theoretical Models

The invocation of aconsciousness "field" isbut one aspect of the composi-
tion of acomprehensive theoretical model of the FieldREG phenomena. Even
for the laboratory based experiments, the inescapabl e need to specify a host of
potentially relevant subjective parameters and incorporate them into viable
analytical formalisms severely strains the usual scientific requisites of stan-
dardization and quantification, well before any apt conceptual framework can
be specified. At this point in our understanding, only frankly metaphoric,
semiquantitative models have been assembled, but a few of these have had
some utility in cataloguing data sets, verbalizing conceptual distinctions, and
guiding subsequent experiments. One such model (Jahn and Dunne, 1986), al-
though primarily addressed to binary human/machine or human/human inter-
actions, also lends itself to situations like those addressed in this paper. This
model actually proposes group consciousness properties, defined by analogy
to various statistical physical effects, among them certain natural group ' reso-
nances." Whether such subjective specifications of given assemblies will be
useful indicators for interpreting or generating FieldREG effects, or for de-
signing future experiments and interpreting data from them, remains to be
seen.

Technical Applications

If FieldREG isindeed functioning as a monitor of the subjective character
of the group interactions to which it has been applied, a broad range of exten-
sions suggest themselves, some of which could be instructivefor better under-
standing of the phenomenon, others of which could hold pragmatic benefits.
In theformer category, deployment within a variety of formal and informal re-
ligious services, large sporting events, and political rallies are obvious candi-
dates for situations with a tendency toward group coherence. Placement in
complex socia environments that have more chaotic group dynamics, e.g.,
shopping mall crowds or subway stations, could provide an instructive con-
trast. Among the potential pragmatic benefits, monitoring of counseling or
healing sessions could conceivably correlate with the efficacy of the treat-
ments (Blasband, 1995); applicationsin business or industrial settings might
forewarn of counterproductive personnel interactions and suggest improved
configurations; in educational contexts, the more effective pedagogical tech-
niques could be indicated; in military or emergency service arenas, stress re-
duction in crisis situations might be facilitated. Realization of any of these
possibilitieswill clearly require much better basic comprehension of the fun-
damental process.
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Scientific and Cultural Implications

Some attempts have been made to assess the broader implications of the
anomalous phenomena evidenced in our laboratory-based experiments and
suggested by concomitant theoretical models, within the three overlapping
contexts of physical science, applied technology, and personal and public af-
fairs (Jahn and Dunne, 1987). The FieldREG results and potentialities dis-
cussed above prompt some extension and refinement of each category of these
speculations:

In the domain of basic science, the inescapable need to include conscious-
ness as a proactive ingredient in any comprehensive model of physical reality
isfurther underscored by the group results that, on the one hand, relax the reg-
uisite of directed intentionality and, on the other, suggest somefield-like char-
acter for the phenomena. Thesetwo aspects, coupled with numerous technical
and subjective indications from our laboratory-based experiments, suggest
that this capacity of consciousness is not so much associated with cognitive
functionsor other higher brain activities, as with more primitive limbicdrivers
of our behavior. If thisiscorrect, the implications for its understanding and
utilization may differ profoundly from those for more commonly recognized
cortically-based capabilitiesof consciousness.

With respect to the arenas of modern technology, the same concerns for the
vulnerability of delicate information processing equipment to disruptive
humanlmachine anomalies that originally motivated establishment of our re-
search program must now be extended to encompass larger group effects and
less deliberate intentions. Conversely, the opportunitiesfor positive exploita-
tion of constructive humanlmachine interactions for more effective engineer-
ing systems may be enhanced by the group possibilities.

Finally, and perhaps most importantly, beyond any scientific impact or tech-
nological application, clear establishment of a salient role for group con-
sciousnessin theestablishment of reality could hold sweeping implicationsfor
our collective and individual views of ourselves, our relationships to others,
and to the world in which we exist. These, in turn, could impact our values,
our priorities, our sense of opportunity and responsibility, and our entire style
of life.

Concluson

Torecapitulate our present position, it appearsthat sufficient early datahave
been accumulated from FieldREG deployments in a variety of group situa-
tionsto establish that these rudimentary, binary electronic information proces-
sors are responding with anomal ous outputs to some aspects of the prevailing
interpersonal environments. Any attempt to specify the group/machine dy-
namics that manifest in these anomalies clearly should await much more ex-
tensive and incisive empirical data, but the absence of directed intentionality
in these applications would seem to complicate further the formulation of vi-



140 R.D. Nelson et al.

able theoretical models of anomalous humanimachine phenomena. Beyond
this, the ultimate implications for scientific epistemology, for technological
applications, and for personal and collective cultural affairs may need to be
broadened. Perhaps most consequential isthe possibility that the concept of a
consciousness "field," heretofore postulated in various abstract forms by
scholars of many disciplines, may now be on thethreshold of rigorous scientif-
ic demonstration asadriver of physical reality.
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