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Apparent Association Between Effect Sizein Free Response
Anomalous Cognition Experimentsand L ocal Sidereal Time
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Abstract — Nothing is known about the physical mechanism of anomalous
cognition (AC), or ESP. A first step towards generating focused hypotheses
would be the discovery of aphysical parameter which clearly modulated AC
performance. In this paper, an association between the local sidereal time
(LST) at which atria occurs and the resulting effect size is described. In an
existing database of 1,468 free responsetrials, the effect size increased 340%
for trialswithin 1 hour of 13.5hLST (» =0.001). Anindependent database
of 1,015 similar trials was subsequently obtained in which trials within 1
hour of 13.5 h LST showed an effect size increase of 450% (p = 0.05) provid-
ing confirmation of the effect. Possible artifacts due to the non-uniform dis-
tribution of trialsin clock time and variations of effect size with experiment
are discussed and rejected as explanations. Assuming that some unknown
systematic bias is not present in the data, it appears that AC performance is
strongly dependent upon the LST at which the trial occurs. Thisisevidence
of acausal connection between performance and the orientation of the re-
ceiver (i.e., atermfor subject or participant), the earth and the fixed stars.

Keywords: consciousness - parapsychology — anomal ous cognition - ESP -
physical correlates

I ntroduction

Over the last decade of research into anomalous cognition (AC), a new term
for extrasensory perception or ESP, considerable progress has been made to-
ward understanding the experimental factors needed to ensurethat the effect is
observed. Infact the question of existence can now reasonably be said to have
been answered positively (Utts, 1996a). In contrast, little headway has been
made in understanding the mechanism of the information transfer in physical
terms. Currently there are no known physical parameters which unambigu-
ously modify AC performance, and the discovery of such a variable would be
afirst step to elucidating the physical mechanismsinvolved.

From aphysics point of view, a puzzling feature of anomalous cognition is
that there is no evidence that performance falls off with the distance between
receiver and target over separations up to several thousand kilometers
(Puthoff and Targ, 1976; Dunne et al. 1989). More problematic still, the evi-
dence for precognitive AC is strong and performance in this situation is
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comparabletothat in real-time protocols; Dunneet al. (1989) show that effect
size in their database is independent of the interval between remote viewing
session and target definition over a range of £150 h. Recently, a theory has
been developed by May et al. (1995), which explains another classof parapsy-
chological experiments involving attempts to " influence' random systems, in
so-called micro-PK experiments. Their model proposes that the results of
these experiments are due to a weak precognitive information channel as op-
posed to aforce-likeinteraction. Thusin looking for some underlying mecha-
nism that might explain all these data, it appears that precognition is a good
possihility: the notion encompasses micro-PK effectsand precognitive AC re-
sults. Datafrom real time protocols can al so be explained by precognition if it
isassumed that the signal source isthe eventual observation of the correct an-
swer.

Given these properties of the putative physical carrier responsible for
anomalous cognition, it is not obvious where one would look amongst known
physics for a model or for an extension of fundamental theory that would
allow for these effects. It has been suggested that the non-local correlations of
guantum mechanics might be used to explain AC (Walker, 1975), but the fact
that these correlationsdo not permit causal signaling rulesthem out asamech-
anism. Insearching for amodel, knowledge of aphysical variable which mod-
ified the performance of the AC channel would be extremely useful.

It isoutside the scope of this paper to review the research on physical mod-
ulators of AC, but mention will be made of thetwo most prevalent in theliter-
ature. There is weak evidence that performance is enhanced by screening
electrical fields with Faraday cages (Tart, 1988) and that itisimproved during
periods when the geomagnetic field is relatively quiescent (Spottiswoode,
1993). Moreattention has been paid to the latter effect, but the correlation of
AC with the geomagnetic field fluctuations, if itexists at all in laboratory data,
isvery small. For instance, in the extensive collection of trials examined in
this paper the correlation between the ap geomagnetic index and AC effect
sizeissmall (Spearman's p=-0.05, n=2,483, p=0.01) though in the hypoth-
esized direction. The possibility that performanceisaffected by aglobally av-
eraged parameter |like the geomagnetic index suggeststhat it might befruitful
to broaden the search for a physical variable describing the environment of
the receiver, such aselectric or magnetic fields, to thelarger scale.

Consider how the data of anomalouscognition might have been approached
if, instead of emerging from a protocol based in the psychological sciences,
these signals had appeared as sporadic bursts of information from a complex
physical experiment. In that case, the effort to find the source of the unex-
pected signals would have progressed from local sources of noise to an exami-
nation of whether the noise was correlated with activity outside the laborato-
ry. A useful technique for achieving this would be to examine whether the
sporadic noise was correlated with local time, which might indicate that power
fluctuations, ground vibration or other human activity tied to local time were
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responsible. Failing that, it would be natural to seeif the noise were correlated
with sidereal time, indicating acosmic origin. Pulsars werein fact discovered
in just this manner. This paper asks this latter question of the AC data and
thereby takes afirst step in addressing the question of whether performance is
dependent upon the receiver's orientation relative to the fixed star back-
ground.

The Anomalous Cognition Data

Tosearch for apotential physical correlate of AC functioning requireseither
large numbers of prospective studies or the retrospective examination of exist-
ing data which were collected for other reasons. As collecting high quality
anomalouscognition trialsistime consuming and expensive, thereisamotiva-
tion for using existing data where possible. The author had already assembled
a database of free response data for another purpose and a subset of these data
were suitablefor this study; from now on, thiswill be referred to astheoriginal
data set. This original data set comprised results from 22 different studies,
which utilized either remote viewing or the ganzfeld protocol and for which
exact times, dates and locations of the trials were known. The 1,524 trialsin
these studies were collected in various laboratories by different experimenters
over the last 20 years and are shown in Table 1. Most of these studies have
been published in peer reviewed journals, conference proceedings, or laborato-
ry reports. It should be emphasi zed however, that this collection is not exhaus-
tive of remote viewing and ganzfeld experimentation. The criteriafor inclu-
sionintheoriginal data set were merely that the laboratory was ableto provide
data at the trial level with time, location and score, and that the experiment
wasof afree response design. Thecriterion of free response wasestablished in
order to collect data with the highest possible effect size and thus maximize
the efficiency of the search for aphysical correlate. It should be noted that the
division into studies was based purely upon the way the experimenter present-
ed the data. In several cases data from a single protocol was presented as a
number of experiment series, or studies, while in fact in publication they may
have been presented as a single experiment. In some casesthedivision into se-
ries may correspond to adivision by receiver, in otherstoadivision by time pe-
riod.

The contributing laboratoriesincluded most of the major centers wherefree
response AC work has occurred. One of the data sets used here, that from the
Princeton Engineering Anomalies Research (PEAR) group, has been subjected
to some methodological criticism (Hansen et al ., 1992; Dobyns, 1992). How-
ever the effect size and associated 95% confidence interval of the PEAR data
fall within the range reported by other free-response investigations (Utts,
1996b; Radin, 1997). Therefore, their data were included in the original data
set.

Thispaper examines arelationship between AC performance and the receiv-
er's orientation relative to the celestial sphere and therefore the appropriate
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TABLE1
Original Data Set

Study Start End N Effect A P

Y ear Y ear Size
PEAR 76 84 330 0.33 6.05 7.1x 101
Schlitz & Gruber 79 79 10 0.56 1.76 0.04
Schlitz & Haight 80 80 10 0.15 0.46 0.3
Carpenter 86 90 90 0.08 0.73 0.2
Edinburgh. Pilot 90 90 69 ~-0.05 -0.41 0.66
Edinburgh. Training Study 91 91 174 0.07 0.88 0.2
IfP Manual ganzfeld Series003 86 86 31 -0.28 ~1.54 0.9
IfP Manual ganzfeld Series004 89 89 37 0.12 0.74 0.23
IfP Manual ganzfeld Series 101 86 87 40 0.06 0.36 0.3
IfP Manual ganzfeld Series987 87 88 48 0.007 0.05 0.5
PRL Series 102 (partial) 89 89 20 0.68 3.02 0.001
PRL Series 302 (partial) 87 89 24 0.91 4.45 421107
SIPS GMF Study 91 91 101 0.00 0.00 0.5
SIPS PRV 83 83 19 0.66 2.89 0.002
SIPSRAB 84 84 40 0.08 0.51 0.3
SRI Tachistoscope 87 87 160 0.2 2.53 0.006
SRI Precognitive vsReal-Time 87 87 81 -0.07 -0.61 0.7
SRI Hypnosis 87 88 44 -0.07 -0.47 0.6
SRI Fax 87 90 40 0.41 2.57 0.005
Utrecht (PA 1993) 92 92 50 0.015 0.11 0.4
Utrecht (PA 1993) 92 93 50 -0.092 —-0.65 0.7

1. PEAR - Princeton Engineering Anomalies Research, Dept. of Engineering, Princeton Uni-
versity; IfP — Institute for Parapsychology, formerly Foundation for Research on the Nature of
Man; PRL - Psychophysical Research Laboratories; SRl — SRI International; SIPS - the author;
Utrecht — Parapsychological Institute, Utrecht.

2. Published study Z scores may differ from those shown here dueto alternative methods of cal-
culating overall Z.

celestial coordinate system is briefly reviewed. Directions in the sky are con-
ventionally measured with respect to a coordinate system defined by the
earth's rotational axisand equatorial plane. Thecelestial equator isthe projec-
tion of the earth's equator onto the sky and the declination of an object is de-
fined as the angle north, or south, of thisgreat circle. An object's right ascen-
sion, or RA, is defined as the angle around the celestial equator between
the great circle passing through the object and the celestial poles and a
fixed point on the celestial equator, the vernal equinox. Thus, declination and
RA comprise a coordinate system for the celestial spherein the same way that
latitude and longitude do for the earth's surface. At any given point on the
earth's surface the stars return to their same positions after one sidereal day
has elapsed, this day being approximately 3 minutes 56 seconds shorter than a
solar day." Atany location and time, the local sidereal time (LST) isdefined as
the RA of the meridian, that isthe great circle which passes through the zenith

"The ordinary 24-hour solar day is slighly longer than the sidereal day owing to the revolution of the
Earth around the Sun in the same direction asthe daily rotation of the Earth. The Earth must rotate alit-
tle more to bring the Sun back overhead from one noon to the next since the Sun has advanced slightly
with respect to the starsin the course of aday. In the course of ayear thereis oneextrarotation of the
Earth with respect to the stars compensating for the singleyearly revol ution around the Sun.

e ——
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and celestial poles. Thus at a same value of LST for any observer, the same
strip of sky will be directly overhead.

Thetrials comprising the AC database occurred at locations in North Amer-
icaand Europeat times and dates determined by the scheduling of those exper-
iments and entirely unconnected with the purpose of this study. As such they
occurred mostly during normal working hours, at various times of the year and
therefore covered the whole range of L ST values since LST advances steadily
with respect to the ordinary 24-hour day. However, the range of latitudes at
which these experiments occurred was quite limited, nearly all the data being
taken between 32 and 55 degrees North. Thus the range of declination was
similarly restricted. Thisstudy therefore sought to examine whether there was
any relationship between LST and AC performance.

M ethod

The received data werefirst filtered to eliminate cases where the local time
was omitted or location information was either absent or very approximate.
One entire experiment was removed from the original data set since reliable
time information for each trial was not available. This winnowing reduced the
datato 1,468trialsfrom 21 studiesfor the original dataset. L ST valuesfor all
trials were calculated from the longitude and given local time of each trial. It
should be noted that the time data given by the various experimentersis prob-
ably that of the start of each AC trial and may differ from the time of the actu-
al mentation by afew minutesto as much as aquarter of an hour. The mgjority
of trialsoccurred in laboratories in cities and towns and the longitudefor these
trials was taken from the valuesfor thecity givenin an atlas. Local timeswere
corrected for daylight savings time and used to calculate L ST by means of the
program Xephem version 2.9. As acheck, LST values for several randomly
chosen points were hand calculated to confirm the accuracy of the software.

The AC score datafor the trials was delivered from the various experiments
in oneof twoforms. In some cases an effect sizefor each trial had been cal cu-
lated from a quasi-continuous measure used in the experiment. These values
were used in this analysis without further processing. In other cases, the trials
had been assessed by a ranking procedure in which either the receiver, in the
ganzfeld experiments, or an analyst, in the remote viewing experiments, had
rated the receiver's description against the actual target and anumber of decoy
targets in a blind judging procedure. These trials therefore were scored as a
rank, whereavalueof 1indicated that the actual target was rated asthe closest
fit to the receiver's description, 2 as the second closest fit, and so on. These
ranks were converted to trial effect sizes by means of theformula:

rMCE

(Vv -1)/12

~ Toss
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where rycg IS the mean chance expectation rank, rqgs is the observed rank and
N isthe number of targets used in the ranking procedure. In afew experiments
the scores were reported both as quasi-continuous scores obtained from re-
ceivers estimating their preferencefor thetarget on ascale and asrankings. In
these cases the effect sizescal culated by the experimenter from the continuous
measure were used rather than computing an effect size from the rank sinceit
islikely that the continuous measure contains more information about the de-
gree of match between description and target than does the rank.

Reaultsfrom the Original Data Set

The original data set had an overall mean effect size of 0.148 (n = 1,468),
corresponding to a Stouffer’s Z=15.99, (p < 7 x 107, while individual study
effect sizes ranged from —0.28 up to 0.56. These data were collected into 1-
hour wide bins of LST and the mean and standard deviation of the effect size
datafor each bin were found. An increasein the mean effect size for trials oc-
curring between 12 and 14 h LST was observed. The data are shown boxcar
smoothed in Figure 1 where the mean effect size for data points within a 2-
hour wide window, moving in 0.1-hour steps, is plotted. When calculating
these and subsequent smoothed plots, the data set was padded with two copies
of itself where the time values were 24 h later and 24 h earlier than the actual
time. Thusthe averaging occurred over a 2-hour window also for pointsat the
ends of the plots. Thedashed linein Figure 1isthe average effect size and the
error bars correspond to+1 standard deviation (SD).

Thelocal sidereal time corresponding to maximum effect size was estimated
by computing the centroid of the subset of the data comprising the upper half
of thel2 hto 14 h peak and gave avalueof 13.47 h. To assessthesignificance
of thisdeviationfromthe average effect size of the whole dataset, variousval-
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Fig. 1. Meaneffect size versus LST for theoriginal data set.
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ues of time intervals around 13.47 h were taken and the mean effect size of
these subsets compared to that of the remainder of the data. The results are
shown in Table 2 where the gain is calculated as the ratio of the effect size
within the chosen time range to the effect size for the complete data set. Thet
values shown compare the data in the subset around the peak with the remain-
der of thedata. For instance, the trials which occurred within £1 hour of 13.47
h showed an average effect size of 0.507 (n=83) as compared to the complete
data set effect size of 0.148, an increase of effect size by afactor of 3.42.

It appears therefore that the trials occurring within = 3.0 hours, or less, of
13.47 h are significantly different from the remainder of the data, and the ob-
served effect sizeincreases thecloser thetrial timeto 13.47 h.

Validation Data: Collection and Results

After the above analysis was completed, it was hypothesized that there was
an approximately three to four times enhancement in anomal ous cognition ef-
fect sizefor trialsoccurring near 13.5 hlocal sidereal time. In order totest this
hypothesis against a new set of data, |aboratories were contacted with arequest
for any further free response data meeting the same criteria as used for the
original dataset. Table 3 shows an additional 23 experiments which were re-
ceived comprising 1,015 trials. This data set also shows evidence of AC with
an overall effect sizeof 0.085 (n=1,015), yielding a Stouffer’s Z=2.70 (p <
0.004).

These new data were processed through the same analysis as used with the
original data set and a smoothed plot of the validation data, using a 2-hour av-
eraging window as before, isshown in Figure 2 along with theoriginal data set
for comparison and + 1 SD error bars. The validation dataset also hasabroad
peak in effect size near 13 hand the L ST for maximum effect size wasfound to
be 13.47 h, identical to the value found from the original dataset. The effect
sizesas afunction of window width around 13.47 h for the validation data are
shownin Table 4.

Resultsof the Combined Data Sets

Given that the effect sizes and gains shown here for the validation data set
are close to those from the original data set and that the L ST values corre-
sponding to maximum effect size are not different, it seems reasonable to

TABLE 2
Original Data
Timeperiod Around 13.47 h  es N Gain t d p(1 - tail)
+1.0 0.507 83 342 2.83 1466 0.001
+2.0 0.388 131 2.62 2.80 1466 0.005
+3.0 0.320 194 2.16 2.49 1466 0.01

+4.0 0.248 283 1.67 1.83 1466 0.07
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TABLE 3
Validation Data Set
STUDY Start End N Effect z P
Year Y ear Size
SIPSARV 95 96 216 0.00 -0.01 0.5
Edinburgh - KD 9%5 96 128 0.48 5.38 3.78x107°®
Edinburgh Sender—No Sender 94 94 97 0.14 1.41 0.08
Amsterdam ganzfeld 1982 82 82 32 0.14 0.79 0.2
Amsterdam ganzfeld 1994 94 94 37 0.31 1.90 0.03
Amsterdam ganzfeld 1995 95 95 68 0.058 0.48 0.3
Amsterdam ganzfeld 1996 96 96 39 -0.22 -1.36 0.9
IfP Manual ganzfeld Series 201 87 87 10 -0.48 -1.51 0.9
IfP Manual ganzfeld Series 202 89 89 20  -0.088 -0.39 0.6
IfP Manual ganzfeld Series 203 90 9] 46 0.075 0.51 0.3
IfP Manual ganzfeld Series 301 90 91 20 0.018 0.081 0.5
IfP Manual ganzfeld Series 302 90 91 26 0.15 0.76 0.2
IfP Manual ganzfeld Series 400 87 92 38 -0.018 -0.11 0.5
IfP Manual ganzfeld Series 401 8 88 12 0.38 1.32 0.09
IfP Manual ganzfeld Series 989 89 92 17 0.47 1.96 0.03
IfP Auto ganzfeld SeriesCLAIR1 94 96 50 -0.064 -0.46 0.7
IfP Auto ganzfeld Series EC1 93 95 51 0.13 0.95 0.2
IfP Auto ganzfeld SeriesFT1 93 94 50  -0.26 -1.84 0.9
IfP Auto ganzfeld Series FT2 94 95 50 -~0.065 -0.46 0.7
IfP Auto ganzfeld Series GEN1 93 94 8 -0.04 -0.11 0.5

1. Edinburgh - Koestler Chair of Parapsychology, University of Edinburgh; Amsterdam - Dept.
of Psychology, University of Amsterdam.

2. Published study Z scores may differ from those shown here due to alternative methods of
calculating overal Z.
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Fig. 2. Mean effect size versusL ST for original and validation data sets.
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TABLE4
Validation Data
Time period around 13.47 h es N Gin t o p(1-tail)
+1.0 0.383 43 4.51 1.96 1013 0.05
+2.0 0.266 83 3.13 1.69 1013 0.09
+3.0 0.190 136 2.24 1.29 1013 0.20
+4.0 0.130 191 1.53 0.68 1013 0.50

conclude that the hypothesized peak in effect size has been confirmed in the
validation dataset. The datasets were therefore combined and the analysis re-
peated for al the data taken together. In this case the overall effect size is
0.122 (n = 2,483) for a Stouffer's Z=6.09 (p = 6 X 107'%). Using the same
methods as before, the LST for maximum effect size wasfound to be 13.47 h.
The complete data set is plotted with a 2-hour wide averaging window and +1
SD error bars in Figure 3, with the mean for the whole data set dashed. In a
Monte Carlo test the effect sizes were randomly permuted with respect to the
time data and the means of all 2-hour wide windows with centers spaced at
0.1-hour intervals were computed. In 10,000 such runs 14 produced a window
mean effect size at some value of L ST which was greater than or equal to that
seen in the actual data. Thus the probability of finding an effect size peak of
the magnitude observed at any value of LST was estimated to be 0.0014. The
increases in effect size observed in time windows centered on the maximum
are shown in Table 5. As can be seen from these data, it may be possibletoin-
crease effect size in AC experiments as much asfour-fold by timing them near
13.5 h. The width of the 13.5 h peak was +1.25 h, measured at half height

08

05

0.4

03

02

Effect Size

oaf XM 7 W

[eXd]

0.1

|
d
01 2 3 45 6 7 8 89 1011 1213141516 1718 192021 222324

Local Sidereal Time (h)
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-0.2




118 S. J. P Spottiswoode

TABLES
Original and Validation Data Combined
Timeperiod Around 1347 h  es N Gain t df  p(l-tal)
+1.0 0.467 124 3.82 3.85 2481 0.0001
+2.0 0.353 217 2.88 3.47 2481 0.0005
+3.0 0.263 331 2.14 2.68 2418 0.007
+4.0 0.196 472 1.61 1.75 2418 0.08

above the mean. This plot also shows a suggestion of aminimum of effect size
occurring near 18 h. Itisworth noting that although the data used here are very
disparate, both in terms of study effect size and protocol, the subset which
were accidentally taken within =1 h of 13.47 hyield an overall significance of
Z=5.20,p=1x10" (n=124).

Replication Across Studies

Tocheck whether the 13.5 h effect replicated across these studies, the effect
sizein the region of 13.5 h, and outside this time interval, was calculated for
each study. Owing to the small numbers of trialsin many of the studies, 15 of
the4l total studiesfailed to haveany datafallingin the13.5 h peak, taken here
as 13.47 + 2 h, while one experiment had all its dataon the peak and none el se-
where. This study contributed 10 trialswith amean effect size of 0.147. Of the
remaining 26 studies, with data both on and off the peak, 18 had a mean effect
size on the peak greater than mean effect size for the remainder of thedata(p =
0.02). Thereisevidence from other types of parapsychological research that
receivers at times consistently miss targets and produce significant negative
scores. Taking the bi-directional hypothesis that the magnitude of the on-peak
effect size will be greater than the off-peak, regardless of sign, it was found
that 25 out of the 26 studies with data on and off peak had a greater absolute
magnitude of effect size on the peak (p =4 X 1077).

Possible Artifacts

The trials in these studies occurred primarily during office hours, 81%
falling between 0900 and 1700 local time. Since the trials occurred through-
out the year, the conversion to LST for each trial time effectively smeared the
distribution of trial times approximately evenly across the range of LST. One
possible explanation for the peak at 13.5 h would be provided if two things
were true: that the effect sizein this data was dependent on local clock time,
and that the trials responsible for the LST peak fell at a value of local time
which maximized their effect size.

Figure 4 shows the distribution of effect size as a function of local clock
time with the mean of the whole data set dashed. It is apparent that while the
effect sizeinthis datais approximately independent of clock time over most of
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Fig. 4. Mean effect size versuslocal timefor the entiredata set.

the day, there is an increase in effect size at 6 am. However, the maximum
point of thisis dueto only 4 data points, 3 of which arefrom one experiment
(PEAR) which had a relatively high average effect size of 0.33. In fact the
whole region from 3 am. to 8 am. contains only 18 trials and with such a
small number of data points no reliable estimate of the behavior of effect size
versus clock timein this period can be made. Four trials from this period fall
inthe 13.47 £ 2 h LST peak and cannot significantly influence the statistics of
the 217 trialscomprising thisregion of LST. Apart from thisearly morning pe-
riod, the clock-timedistribution is statistically flat.

Asan alternative way of looking at theimpact of the variationsin effect size
with local time, the data was normalized to remove the variation with clock
time. Thiswas achieved by subtracting from each trial's effect size the differ-
ence between the overall mean of the data set and the mean for the datain the
1-hour clock time bin containing that point. Thisnormalized data set therefore
had a uniform effect size when plotted against clock timein 1-hour bins. When
plotted against LST it produced a plot which was virtually indistinguishable
from the un-normalized plot shown in Figure 3. Thus, any contribution to the
L ST peak from clock-time variationsin effect sizeisnegligible.

Another possible artifact could be created by an interaction between experi-
ments of differing effect size with restricted ranges of LST values. Dueto the
dow drifting of LST versussolar time at approximately four minutes aday, an
experiment which was schedul ed to collect data at the same time every day for,
say, a month would produce a data set that all fitted within a two hour slot of
LST. If this were an experiment which, for other reasons, produced a high ef-
fect size, and where the scheduled timesfell near 13 h LST, then the apparent
increase of effect size observed at that value of L ST would be explained by the
arbitrary timing of such a high effect size experiment.
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Before addressing this potential artifact, it isworthwhile clarifying some as-
sumptions implicit in this retrospective analysis. It is being assumed that the
effect sizein an anomalous cognition trial isafunction of several parameters:

es=f(LST, R, E, X)

whereR isthe typeof receiver, expert or novice, Eistheexperimenter, X repre-
sents all other unknown sources of variance andf is an unknown but fixed,
function. It is also being assumed that in any one experiment R and E were
held constant and that R, E and X are not functions of LST. Under the null hy-
pothesis of no LST effect it is presumed that the variation in effect size be-
tween studies is due solely to differing values of R, E and X. Utilizing the 26
studies with dataon and off the 13.47 + 2 h peak, the expected valuefor the av-
erage effect size on the peak can then be calculated as the weighted average of
individual study effect sizes, where the weighting factor is the number of on-
peak trials for each study. This results in a weighted effect size of 0.154,
which isnot significantly different from the effect size of 0.148 for al the data
in the 26 studies. In contrast, the observed effect size on the peak is 0.342 for
these 26 studies. Thus, the LST peak cannot be explained by afortuitous com-
bination of R, E and X, or by the happenstance timing of trialsin each study.
Since LST isalinear function of local solar time and the day of the year, there
remains the possibility that some undiscovered systematic relationship be-
tween effect size and these variables might be responsible for the observed
peak.

Discussion

Evidence has been given to support arelationship between the local sidereal
time at which an anomal ous cognition experiment occurs and the resulting ef-
fect size. The primary association isan approximately four-fold enhancement
in AC effect sizeat 13.5 h LST. Thisassociation was found in one large data
set and confirmed in another of comparable size, each set comprising AC ex-
periments with arange of free response protocols, from different laboratories
and investigators. Itislikely that the increase of effect sizefor AC trials oc-
curring at 13.5h L ST isreal, replicable across different laboratories and occurs
in the diverse protocols of the ganzfeld and remote viewing experiments.

Thediscovery of thiseffect was motivated by the search for a physical para-
meter which unambiguously modulated AC performance. What classes of
mechanism are suggested by the L ST effect found here? The prima facie im-
plication isthat acausal relationship exists between an unknown influence at a
fixed RA in the sky and AC functioning. Such an influence must originate
from outside the solar system since within the heliopause the interplanetary
space environment is dominated by solar and planetary effects which would
not be locked to afixed RA. Similarly, all known solar system objects have
varying positionsin the sky; only objects as remote as Neptune and Pluto have
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moved less than 3 h of RA during the data collection period of this analysis.
Asto the nature of the influence at fixed RA, there are a wide range of signals
potentially available to the appropriate detector at the earth's surface which
are locked to sidereal time. Most of the electromagnetic spectrum from
gammarays through low frequency radio have known cosmic sources. There
are also particle fluxesfrom discrete sources. It may be possible to single out
amongst all these emissions afactor at 13.5 h RA which is associated with the
effect described here.

A noteworthy feature of the 13.5 h effect size enhancement is the narrow-
ness of the peak, which was+ 1.25 h wide at half height. Aswas noted earlier,
the trial time data used in this paper may differ from the actual time of the re-
ceiver's mentations. Such errors would broaden the peak and the actual effect
may therefore be more time sensitive. This argues against the hypothesis that
theincrease in effect size isdue to aregion of the sky simply being above the
horizon, sinceif this were the case the peak would be much wider. If the LST
effect were dependent on the altitude of a source, then one would expect the
width of the peak to be dependent on latitude. Interestingly, when the 13.5 h
peak isexamined for data taken at high latitudesversus low latitudes thereis a
suggestion that the peak is narrower for the high latitude data, but this analysis
is confounded by the fact that particular laboratories and protocols are being
selected by the latitude division. Further work in this direction must await a
data set collected with accurate timings of the receiver's mentations, using a
consistent protocol and over awide range of latitudes.

Another implication of this LST effect is that some property of theearthis
important to AC functioning. For instance, one class of models that would be
consistent with the LST effect would posit an AC-enhancing signal from adi-
rection in space associated with RA = 13.5 h and that this signal was at least
partially blocked by theearth. An alternative class of models would postul ate
a signal from a direction opposite to 13.5 h RA acting as an AC inhibitor,
though this would result in a broader peak than observed. While it isclearly
impossible to reach any conclusions about the mechanism of this effect, it
would seem that any model must include the earth as a causal part of the
mechanism, either as an absorber or reflector. In this regard it isinteresting to
note that thereisevidencethat AC performance does not decrease with the dis-
tance between target and receiver, at least up to separations of several thou-
sand km and these long range tests demonstrate that no difference in AC per-
formance ismade by interposing the earth between receiver and target.

Assuming that this effect replicates in prospective tests, it will have some
important consequences aside from its impact on theory. Parapsychology has
struggled to establish its main effect, anomalous cognition, in part because of
the small effect size seen in these protocols. The fourfold increase in effect
size produced by timing trials at the optimal value of L ST will make aconsid-
erable difference in designing proof-oriented experiments as well as

—
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increasing the statistical power of any experiment looking for other moderat-
ing factors.

Much further work needs to be done to elucidate this effect. Prospective
tests of the relationship between AC effect size and LST need to be undertak-
en, and in designing these it would be useful to collect data at a range of times
around the 13.5 h maximum so that the exact shape of the peak can be found.
It may also be important to collect AC dataat awide range of latitudes to seeif
AC effect sizeisrelated to the declination of the zenith at thesite of thetrials.
Evidence of amaximum in effect size versus|atitude would suggest that alim-
ited region of the sky, bracketed in both RA and declination, was responsible
for modul ating anomal ous cognition performance.
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