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EDITORIAL

Does Telepathy Threaten Mental Privacy?
Stephen E. Braude

https://doi.org/10.31275/20201829
Creative Commons License CC-BY-NC

A long-standing concern (or at least a belief ) 
about ESP, held by both skeptics and believers 

in the paranormal, is that if telepathy really occurs, 
then it might pose a threat to mental privacy. And 
it’s easy enough to see what motivates that view. 
Presumably we like to think that we enjoy privileged 
access to our own mental states. But if others 
could come to know telepathically what we’re thinking or feeling, then 
(among other disquieting prospects) that would mean that our sins of 
the heart and most embarrassing or repulsive fleeting thoughts would 
potentially be available for public inspection.

But how well-founded is that belief or concern? To get a grip on 
the issues, we should begin by considering the valuable distinction 
(perhaps first mentioned by C. D. Broad [Broad, 1953, 1962] between 
telepathic (or clairvoyant) cognition and telepathic (or clairvoyant) 
interaction. As you would expect, every instance of the former would be 
an instance of the latter, but the converse doesn’t hold—that is, ESP 
interaction may occur without ESP cognition. To see why this matters, 
we must take a closer look.

 If telepathic cognition occurs at all,  it would presumably be a 
form of non-sensorial knowledge about another individual’s state of 
mind. More specifically, it would be a state of affairs in which so-called 
ìp ercipientî  A comes to know something about a telepathic interaction 
A has with another individual B.  And what kind of things might A 
telepathically come to know? Well, presumably, in its most robust (and 
most intrusively intimidating) form, A would learn what’s going on in 
B’s mind—that is, that B is having certain thoughts, perceptions, or 
emotions. But it would still be an instance of telepathic cognition —
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admittedly, less intimidating or threatening to one’s mental privacy—if 
A learned merely that B was the telepathic cause of A’s current thought 
or experience—that is, that B was directly influencing or interfering 
with A’s stream of consciousness, whether or not A’s resulting thoughts 
or experiences were those of B  or known by A to be those of B. 

 However, Broad shrewdly recognized that the evidence for 
telepathy was seldom (if ever) evidence of these kinds of knowledge. 
On the contrary, what we usually find is evidence suggesting only 
telepathic interaction. In what is probably telepathy’s most commonly 
reported form, person B’s mental state merely influences that of A, and A 
learns nothing from the process about B’s causal role, much less details 
of what B is thinking or feeling. For example, it would be telepathic 
interaction (not cognition) if my thought of the Eiffel Tower directly  (that 
is, without sensory mediation) caused a remote person simply to think 
about the Eiffel Tower (or about towers generally, or about the Tower of 
London)—that is, without that person realizing  that I played a causal 
role in that event, much less that I was thinking about the Eiffel Tower. 
Similarly, it would be a case of clairvoyant interaction (not cognition) if 
a burning house was the direct cause of someone at a remote location 
simply thinking about fire (or heat), or feeling a need to apply aloe 
to one’s skin, or having the urge to watch Blazing Inferno. There’s no 
need (and arguably not even a temptation) in these cases to insist 
that the percipient knows (presumably subconsciously) what caused 
the experience in question. The telepathic and clairvoyant scenarios 
would simply be paranormal analogues to the way our bombardment 
with environmental information can trigger various thoughts and 
associations, and perhaps distant or idiosyncratic associations at that. 
In both the paranormal and normal cases, we may be oblivious to the 
causal processes that led to our thoughts.

As it happens, when we look closely at the evidence for apparent 
telepathy, it does indeed seem as if it’s largely (though perhaps not 
entirely) evidence merely of telepathic interaction. But we must make 
an important admission even before we look at the evidence—namely, 
that as far as we know, telepathy could occur between strangers or 
only very casual acquaintances, with the percipients never learning 
why, or even that, they had experienced telepathically influenced (or 
tainted) mental states. We have no grounds at present for denying this 
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possibility, and, if that sort of telepathy occurs, we have no idea whether 
those moments of telepathic interaction are frequent or rare.

Granted, percipients in spontaneous cases (such as crisis cases) 
sometimes seem to know (or at least infer or suspect) who caused 
the surprising or anomalous thought they just had. And that’s to be 
expected. After all, if I have an intrusive thought that my friend Jones 
had an accident and is in pain, it’s a natural (though rationally risky) next 
move to infer that I’d been  in touch psychically and momentarily with 
Jones. Nevertheless, it’s often (if not usually) the case that percipients 
only learn some time after their experience, and through normal channels 
of information, that their anomalous mental states corresponded to 
the roughly contemporaneous thoughts or experiences of a remote 
individual in crisis. So  in those cases at least, knowledge of that 
correspondence doesn’t seem to be telepathic cognition. 

In the interest of full disclosure, I must report that one could attempt 
here a theoretical maneuver that perhaps only a philosopher could love. 
 The point of the maneuver is to argue that even in cases where there 
seems to be only mere telepathic interaction, what we find instead is a 
cornucopia of cognition. One could argue that the percipient’s original 
telepathically caused mental state was indeed telepathic cognition—
presumably subconscious. And then one could claim that the percipient’s 
subsequent knowledge of the correspondence between the earlier 
telepathic experience and the agent’s crisis is a form of second­ order 
knowledge—that is, non-telepathic knowledge that the earlier mental 
state was an instance of telepathic knowledge. So one could claim that at 
the time of the original telepathic interaction, the percipient knows that 
Jones is (or was) in crisis but doesn’t know that (s)he knows this.1 

 However, if the appeal to second-order knowledge is viable at all, it 
may be applicable only to crisis cases. More typically, correspondences 
between the thoughts of agent and percipient are less clear-cut, and 
don’t seem at all to refer or point to a presumptive agent. So they don’t 
require positing any telepathic awareness or cognition of the agent’s 
causal role, much less what the agent’s mental state is. For example, in 
one well-known experiment in ostensible dream telepathy, the agent 
was concentrating on a target-print of Bichitir’s Man with Arrows and 
Companion, which portrays three men in India sitting outdoors. One 
holds a musical stringed instrument; the most prominent of the three 
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holds a bow and arrows. The third man has a stick over his shoulder 
that looks like a rifle muzzle. One minor detail of the painting is a stake 
with a rope tied around it, and the percipient seemed to pick up on 
that small detail and incorporate images of rope prominently in his 
dreams. He had five dreams that night, and three of them contained 
rope (or coiled rope) as a prominent feature. Moreover, in another 
dream the percipient saw a ìhammo ck in which there was an awful lot 
of suspended stringsî  (Ullman, Krippner, & Vaughan, 2002, p. 125).  

In another study, the agent (an orthodox Jew) concentrated on 
a print of Chagall’s The Yellow Rabbi, in which an old rabbi sits at a 
table with a book in front of him. The subject of the experiment was 
a Protestant. In one dream, he saw a man in his 60s riding in a car. 
In another he reported ì a feeling of older people. The name of Saint 
Paul came into my mind.î  In another, he dreamt of a professor of 
humanities and philosophy reading a book. In the summary of his 
dreams the next morning, the subject reported, ì So far, all I can say is 
that there is a feeling of older people. . . . The professor is an old man. 
He smoked a pipe, taught humanities as well as philosophy. He was 
Anglican minister or priestî  (Ullman et al., 2002, pp. 91ff ).

So when percipients are participating in informal experiments with 
friends or in more formal experiments (like the Ganzfeld), it may not 
be outrageous to say that they can know whose mental state affected 
their own. But if so, it’s only because the percipients understand from 
the start, and through normal channels of information, that there’s a 
designated agent (or ì senderî) and that the goal of the experiment 
is to find significant correspondences between the mental states of 
the agent and percipient. There doesn’t seem to be even a superficial 
basis for saying that percipients had telepathic knowledge all along, but 
didn’t know that they know.

 In any case, there’s another reason to question whether the 
percipients’ conjectures in these situations are types of knowledge. 
Perhaps the following analogy will make this clear. Suppose  an 
unidentified person surreptitiously deposits a message with my 
signature or photo on your doorstep. Obviously, the deposited object 
doesn’t indicate unambiguously who put it there. After all, it could be 
left there mischievously by someone other than me. Knowledge of 
the object’s source can’t be derived simply from the object’s presence 
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on your doorstep. Similarly, a percipient’s telepathically induced state 
won’t point unambiguously to its source, even if it contains features 
that seem to ìr eferî  or point to a source. 

Besides , and as the dream-telepathy examples illustrate, a 
telepathically induced state needn’t contain any such clues or pointers, 
and the vast majority of ostensible telepathic interactions lack those 
features. So there’s no reason to think that paranormal experiences 
must include (or be preceded by) a warning or marker—something 
analogous to a flourish of trumpets, announcing that the experience is 
paranormal. Therefore, as long as percipients lack additional, normally 
acquired contextual information about the presumed origin of their 
ESP-induced mental state, that state might seem to be a merely 
random intrusive thought—that is, one of the occasional incongruous 
or unexpected, and easily ignored, mental states probably all of us have 
during the course of the day.

 We should now see clearly one reason why the ESP cognition/
interaction distinction matters. If (as it seems) most ostensible telepathy 
cases are examples of telepathic interaction but not telepathic cognition, 
then we may have no grounds for worrying about an ongoing (or at least 
significant) loss of mental privacy. And that may be enough for us to feel 
we’re at least generally off the hook, and that we’ll be able to shield our 
most reprehensible or embarrassing thoughts from prying minds. 

Incidentally, this is one reason why the lamentably trendy practice 
of replacing the venerable terms ì ESP,î  ì telepathy,î  and ì clairvoyanceî  
with the catch-all term ì anomalous cognitionî  (AC) is egregiously 
wrong-headed. (See, e.g., May, Spottiswoode, Utts, & James, 1995; 
May, Utts, & Spottiswoode, 1995a, 1995b.) I criticized that practice some 
time ago (Braude, 1998), and I’ve refined and expanded that critique in 
a forthcoming book (Braude, 2020).  The same may be said about the 
even more recently trendy (and arguably incoherent) terms ì nonlocal 
awarenessî  or ì nonlocal consciousness.î  But what I hope the preceding 
has shown is that by ignoring the useful cognition/interaction 
distinction, those terminological reduction strategies fail to supply the 
taxonomic resources even for beginning to describe adequately the 
relevant, interesting, and empirically unresolved issues discussed above.

Let’s pursue the matter a bit, because it should shed further light 
on the feasibility of positing telepathic cognition. Perhaps the clearest 
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examples of mere telepathic interaction are those in which a person’s 
mental states seem to be the direct cause of a remote individual’s 
actions. As Jule Eisenbud noted,

That a person can mentally influence not just the thoughts 
of other persons extrasensorially at a distance but also their 
decisions and actions must be one of the oldest facts of nature 
known to man. It has been woven into the core of every primitive 
culture described by anthropologists. (Eisenbud, 1992, p. 87)

But the evidence for this isn’t simply anecdotal. In relatively 
modern times, the phenomenon has been investigated systematically 
and experimentally, and the best-documented cases concern the
induction of hypnotic states at a distance. For example, hypnosis at a 
distance was reported in the eighteenth century by the early mesmerists, 
including PuysÈ gur, and then, in the mid to late nineteenth century, in 
studies by Janet and Richet (Janet, 1885, 1886; Richet, 1885, 1888; for 
more details, see Eisenbud, 1992). Perhaps defenders of the use of the 
term ì anomalous cognitionî  forgot about this body of evidence, or 
more likely didn’t know about it at all. Too often, psi researchers enter 
the field with—at best—only a very superficial knowledge of the rich 
history of relevant empirical and theoretical work that preceded them.2

Nevertheless, it seems indefensible for partisans of the new terminology 
to exclude the phenomenon from their terminological considerations.

Interestingly, though, when it comes to the studies of apparent 
telepathic mind-control, even those familiar with the evidence do their 
best to avoid the subject. For example—and despite their successes— 
Janet and Richet abandoned the study of hypnosis shortly after completing 
their experiments and retreated to less momentously intriguing lines 
of investigation. Moreover, when Vasiliev demonstrated hypnosis at a 
distance once again in the mid twentieth century, the community of 
psi researchers (and of course the rest of the academy) failed to pursue 
the matter further.3 In fact, and contrary to what usually happens when 
parapsychologists report much less dramatic and noteworthy effects, 
there was no flurry of replication attempts—actually, no attempts at all. 
It’s not that Vasiliev’s work (or that of his precursors) was poorly done. 
Rather, it seems clear that the phenomenon was simply terrifying in its 
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implications and thus too easily ignored.
Partisans of the term ì anomalous cognitionî  might be tempted 

to argue that the expression ì cognitionî  was merely a terminological 
infelicity, suggesting (admittedly misleadingly) that every instance of 
AC is a kind of knowing or cognition. What matters, they might say, 
is that AC is merely a kind of anomalous ì information transferî  or 
ì acquisition of information.î  So they might suggest that some sort 
of information is acquired or transferred even when a thought about 
the Eiffel Tower causes someone to think about the Tower of London, 
or when a burning house causes someone to think about matches, 
or when someone remotely responds to my hypnotic command to 
fall asleep. But even if that terminological maneuver works for some 
instances of ESP interaction, other ostensibly telepathic and clairvoyant 
interactions more clearly resist definition or analysis in terms of 
information transfer.

At stake here is another intimidating issue, a modest extension 
of what we considered in connection with hypnosis at a distance—
namely, that telepathic influence could—at least theoretically—
be used for total control of another person’s mind and body. Now 
presumably we wouldn’t want to say that telepathic dominion over 
my thoughts and actions can be understood in terms of transfer or 
acquisition of information.  After all, we wouldn’t invoke information 
transfer to explain extreme, but normal, forms of forcing another to 
act. Whatever exactly the process might be, it’s not analogous (say) to 
understanding and responding to a command. The clearest examples 
are probably ordinary cases of behavioral coercion. It’s not information 
transfer, in any helpful epistemic sense of the term ìi nformation,î  if 
I physically overpower you and compel you to pull the trigger of a 
gun, and we similarly wouldn’t consider it to be information transfer 
if my willing alone both prevented you from exercising your volition 
and also compelled you to  fire the gun. Perhaps we should describe 
that telepathic version of coercion as a form of possession. But what 
matters is that the degree of control posited in these coercion scenarios 
resembles the control of a puppet, and it’s thoroughly unilluminating 
to describe the puppeteer as transferring information to the puppet. 
Likewise, we wouldn’t consider it to be information transfer if I 
telepathically seized control of your mental life, blocking your access to 
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your own stream of consciousness, and forcing you to have thoughts 
that are not your own.  Victims of such telepathic influence would have 
no awareness at all—much less knowledge—of the interaction. And 
that’s one reason why we wouldn’t hold them morally responsible for 
their thoughts and actions at the time.

Before you dismiss these proposed scenarios as mere fantasy, 
we should note that there’s actually an empirical basis for concern 
about this issue. It’s not simply an abstract, theoretical matter we can 
acknowledge and then conveniently put out of mind. Total telepathic 
control of a human organism is ostensibly what happens during 
mediumistic trance­ impersonation, in which the medium’s body (and 
presumably, brain) are controlled by a deceased communicator who 
also apparently displaces the medium’s waking consciousness. This is 
the process F. W. H. Myers called ìt elergy,î  and it remains an open 
question whether discarnate telepathic control is what really happens 
during mediumistic trance impersonations, or whether (say) it’s the 
medium’s dissociative dramatic personation instead, with occasional 
verifiable mediumistic ESP thrown in for good measure.4  At any rate, 
if there’s a bright side to the possibility of telergy, it’s that the process 
doesn’t seem to require or involve some dreaded form of ìm ind-
readingî  on the part of either agent or percipient. Rather, it would be 
a situation in which one individual’s mental states displace another 
individual’s ordinary stream of consciousness.

Partisans of ì anomalous cognitionî  might be tempted to reply 
that telergy should properly be called ì anomalous perturbationî  (AP), or 
(in more virtuous language) ì PKî . But that would blur the admittedly 
somewhat fuzzy, but at least apparently useful, distinction between 
telepathic influence and PK. For all we know at our still preliminary 
level of understanding, the paradigmatic PK events of levitating a table, 
materializing a human figure, or biasing a random event generator, may 
be significantly different processes, not only from each other but also from 
directly influencing a person’s thoughts or actions. So until we have good 
reason for claiming that all these phenomena can be similarly explained, 
it seems unwise at the very least to embrace terminology that prevents us 
from tentatively classifying the latter only as a distinct, telepathic process.

Actually, conflating telepathic influence and PK will probably 
appeal only to physicalists who would interpret the latter as a purely 
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physical process and the former as a kind of physical influence on the 
percipient’s brain. But if (as it seems) reductive physicalism is generally 
untenable, it again seems wise (for now at least) to entertain the 
possibility that telepathic influence and PK are distinct phenomena.

We’re fortunate to have developed the linguistic resources 
for making fine distinctions between classes of phenomena whose 
differences certainly make sense in theory, and which also seem to 
have empirical warrant. If later empirical or theoretical advances 
show that our distinctions have no basis in fact and only apparent 
theoretical utility, we can then comfortably simplify our arsenal of 
parapsychological categories. But we’re a long way from that point. In 
the meantime, then, the proposed taxonomical reform of replacing 
ìES P,î  ìt elepathy,î  and ì clairvoyanceî  with ì anomalous cognitionî  is 
unacceptably coarse, quite apart from the other serious shortcomings I 
enumerate elsewhere (Braude, 1998, 2020).

Now we can return to the issue of mental privacy. We’ve seen that 
there are quite diverse, and even unsettling, forms of apparent telepathic 
interaction without cognition. However, it remains an open question 
whether we have decent evidence of any form of telepathic cognition—
especially of a kind that would justify fearing the loss of privileged access 
to our own mental states. If this Editorial has helped at all to clarify the 
issues, then perhaps we now have a better idea what sort of ostensibly 
telepathic evidence to look for. In the meantime, we can probably and 
comfortably continue living our unsavory private inner lives.

NOTES
1 We also can’t rule out that the percipient’s telepathically influenced 

experience occurs simultaneously with clairvoyant awareness of the 
crisis occurring to the agent. In that case, we should be reluctant to 
consider the incident a case purely of telepathic cognition—perhaps 
GESP [general ESP] cognition instead.

2 This is not entirely their fault. Parapsychology, unlike mainstream 
disciplines, offers few opportunities to undertake systematic and 
comprehensive study of psi before embarking on one’s own research.

3 Vasiliev (1976). For a good discussion of telepathy at a distance, see 
Eisenbud (1970, Chapter 5; 1992, Chapter 6). 

4 See Braude (2003) for a discussion of these ideas. 
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Abstract—In a previous study of more than two hundred ancient sites, 
the alignments of almost half of the sites could not be explained. These 
sites are distributed throughout the world and include the majority of 
Mesoamerican pyramids and temples that are misaligned with respect to 
true north, megalithic structures at several sites in Peru’s Sacred Valley, 
some pyramids in Lower Egypt, and numerous temples in Upper Egypt. 
A new model is proposed to account for the alignment of certain unex-
plained sites based on an application of Charles Hapgood’s hypothesis 
that global patterns of climate change over the past 100,000 years could 
be the result of displacements of the Earth’s crust and corresponding 
shifts of the geographic poles. It is shown that more than 80% of the un-
explained sites reference four locations within 30°  of the North Pole that 
are correlated with Hapgood’s hypothesized pole locations. The align-
ments of these sites are consistent with the hypothesis that if they were 
built in alignment with one of these former poles they would be mis-
aligned to north as they are now as the result of subsequent geographic 
pole shifts.
Keywords: ancient sites; pyramid alignment; pole shifts

INTRODUCTION
In a previous study of ancient sites, the alignments of almost half of the 
sites could not be explained (Carlotto, 2020). These sites, which are dis-
tributed throughout the world, include the majority of Mesoamerican 
pyramids and temples that are misaligned with respect to true north, 
megalithic structures at several sites in Peru’s Sacred Valley, some pyra-
mids in Lower Egypt, and numerous temples in Upper Egypt. From a 
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review of the archaeological and archaeoastronomical literature, eight 
basic reasons were identified that typically account for the orientation of 
an archaeological site: 1) to cardinal directions (i.e. facing north, south, 
east, and west), 2) to solstice sunrise or sunset directions, 3) to sunrise 
or sunset directions on days when the sun passes directly overhead, 
4) to directions of major and minor lunar standstills, 5) to a planet, 6) 
to a star or constellation, 7) to magnetic north, and 8) in the direction 
of a site of religious or spiritual importance. We also considered other 
explanations such as landscape and topography that have been used in 
some cases to account for the alignment of certain sites. For example, 
Shaltout and Belmonte (2005) analyzed the orientation of more than 
one hundred temples in Upper Egypt and Lower Nubia to discover that 
they face many different directions. Their principal conclusion is that 
local topography (the course of the Nile), not astronomy, was the most 
important factor in aligning the foundations of the temples. 

This paper proposes a new model to explain the alignment of 
certain sites throughout the world based on an application of Charles 
Hapgood’s hypothesis that patterns of climate change over the past 
100,000 years could be the result of displacements of the Earth’s 
crust and corresponding shifts of the geographic poles. The next 
section discusses the origin of the idea of geographic pole shifts, how 
information about the motion of the geo-magnetic poles over time 
suggests that large shifts of geographic poles have occurred in the past, 
and possible relationships between geographic pole shifts and climate 
change. The following section describes a new model to explain the 
alignment of sites to previous pole locations based on an application 
and refinement of Hapgood’s original pole shift hypothesis. Results are 
organized into eight geographic regions. It is shown that more than 
80% of the unexplained sites in our previous study (Carlotto, 2020) 
reference at least one of these previous pole locations.

GEOGRAPHIC POLE SHIFTS AND CLIMATE CHANGE
Early in the 20th century, Alfred Wegener and others theorized that the 
continents were once a single large landmass that broke up and slowly 
drifted apart. Wegener’s theory of continental drift explained the com-
plementary shape of coastlines—how the west coast of Africa seems to 
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fit the east coast of the Americas—and the similarity in rock formations 
and fossils along matching coastlines. This theory, now known as plate 
tectonics, divides the outer layer of the crust, called the lithosphere, 
into a number of plates that move independently of one another over a 
less rigid layer called the asthenosphere (Kious & Tilling, 1996). Holmes 
(1944) proposed that the Earth’s mantle contains convection cells that 
dissipate interior heat and move the crust at the surface, thus provid-
ing a physical mechanism to drive plate motion. Inspired by Wegener’s 
work, Milanković (1932) investigated the movement of the poles that he 
believed worked together with plate motion so that ìt he displacement 
of the pole takes place in such a way that . . . Earth’s axis maintains its 
orientation in space, but the Earth’s crust is displaced on its substra-
tum.î  

The earth’s axis of rotation intersects the surface at the north and 
south geographic poles, which are currently located in the Arctic and 
Antarctic. The flow of liquid metal in the outer core generates elec-
tric currents. The rotation of earth on its axis causes these electric cur-
rents to induce a magnetic field. The location of the magnetic poles 
slowly wanders in a seemingly random manner around the geographic 
poles. Rocks, sediment, and archaeological artifacts that contain mag-
netic minerals such as magnetite record the direction and intensity of 
Earth’s magnetic field when they are heated above the Curie tempera-
ture. When a paleomagnetic material cools, magnetic information is 
retained by the mineral grains. By collecting and analyzing samples 
at different times and in different places, it is possible to estimate the 
location of the magnetic poles (paleopoles) as a function of time.

Kirschvink et al. (1997) determined from paleomagnetic data 
collected in Australia and North America that a massive crustal shift 
occurred between 534 million and 505 million years ago, which caused 
Australia to rotate a quarter of the way around the globe. This shift 
occurred around the time of the Cambrian Explosion, when most 
groups of animals first appear in the fossil record, and is thought to 
have been a major factor in the evolutionary changes that later took 
place. Woodworth and Gordon (2018) used paleomagnetic and ocean 
sediment data to show that Greenland was much closer to the North 
Pole 12ñ 48 million years ago than it is today. Daradich et al. (2017) 
estimate a steady shift of Earth’s poles by ~8°  over the last 40 million 



                     212                                                                                                                                                      M a r k  J .  C a r l o t t o       

years toward Greenland has brought North America to increasingly 
higher latitudes and caused its climate to gradually cool over this 
period of time. 

If polar motion affects climate, the converse may also be true. Prior 
to the year 2000, the North Pole was slowly moving toward Hudson 
Bay, at which time it changed direction and began to drift toward 
Greenland. Chen at al. (2013) claim that the change in direction was 
caused by the accelerated melting of the Greenland Ice Sheet. Adhikari 
and Ivins (2016) argue that polar motion is influenced by changes in 
the amount of water held within the continents. Although these factors 
appear to control the direction of polar motion, they do not appear 
sufficient to account for its magnitude. Adhikari et al. (2018) have come 
to the conclusion that mantle convection, which drives plate tectonics, 
also seems to be a significant factor affecting polar motion.

It is generally assumed that climate patterns are driven to a large 
extent by the amount of solar radiation reaching the Earth. The amount 
of radiation depends on a combination of factors including changes in 
the eccentricity in our orbit around the sun, axial tilt (obliquity), axial 
and apsidal precession, and orbital inclination. The combination of 
these effects gives rise to what are called Milanković cycles. Although 
there is extensive evidence that the variation in solar radiation is an 
important factor, there are certain problems with Milanković’s model 
as it relates to the timing and magnitude of the cycles and their 
correlation with climate events. Muller and MacDonald (1997) suggest 
the possibility that an external factor such as extraterrestrial accretion 
of dust or meteoroids could affect climate. It has been hypothesized 
that the Younger Dryas period of rapid cooling in the late Pleistocene, 
12,800 to 11,500 years ago, could have had an extraterrestrial cause 
such as the Taurid meteor swarm (Napier, 2010). Woelfli et al. (2002) 
propose that an encounter with a Mars-sized object at around this time 
moved the North Pole from Greenland to its present position.

SHIFTED GEOGRAPHIC POLE SITE ALIGNMENT MODEL
Hapgood (1958) hypothesized that climate changes and ice ages could 
be explained by large sudden shifts of the geographic pole. He cites 
extensive evidence suggesting that during the last ice age the North 
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Pole was located at around 60°  N, 83°  W, near Hudson Bay in Canada. 
Using climate data from a variety of sources, Hapgood reasoned that 
North America, which was then covered by a massive layer of ice and 
snow, was colder because it had been shifted closer to the pole, while 
places on the opposite side of the earth, such as Europe, were warmer 
because they had been shifted away from the pole and south toward the 
equator. By examining patterns of climate change, he estimated that 
three geographic pole shifts had taken place during the past 100,000 
years: 1) from Hudson Bay (60˚ N 73˚ W) to the current pole, 12,000 
to 17,000 years ago, 2) from the Atlantic Ocean between Iceland and 
Norway (72˚ N 10˚ E) to Hudson Bay, 50,000 to 55,000 years ago, and 3) 
from the Yukon (63˚ N 135˚ W) to between Iceland and Norway, 75,000 
to 80,000 years ago.

Rand Flem-Ath noted that if the North Pole were in Hudson Bay, 
the major axis of Teotihuacan, an ancient Mesoamerican city 25 miles 
northeast of modern-day Mexico City, which is currently oriented 15.4°  
east of north, would be aligned to within a few degrees of due north 
(Wilson & Flem-Ath, 2000). Motivated by this observation, more than 
fifty sites not aligned to north were identified that could have once 
been aligned to one of Hapgood’s hypothesized pole locations. An al-
gorithm was developed that used the orientation (azimuth) angle and 
geographic coordinates of these sites measured in Google Earth to es-
timate a set of hypothetical ìb est-fitî  pole locations (Carlotto, 2019). 
Table 1 lists the four hypothetical locations of the North Pole computed 
by this algorithm. The estimated Hudson Bay pole location is less than 
200 miles from Hapgood’s original Hudson Bay pole. If the North Pole 

 TABLE 1 
Estimated Locations of the North Pole

Name         Latitude               Longitude

Hudson Bay   59.75° ñ7 8.0°
Greenland  79.5°  ñ6 3.75°
Norwegian Sea   70.0° ñ  0°
Bering Sea    56.25° ñ 176.75°
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were at that location, Teotihuacan would be aligned to the cardinal di-
rections. The estimated pole in northern Greenland is 1,250 miles west 
of Hapgood’s original Iceland/Norway pole, and the estimated pole in 
the Norwegian Sea is about 300 miles south of it. A fourth computed 
pole location is in the Bering Sea north of the Aleutian Islands, about 
1,500 miles from Hapgood’s original Yukon pole.

With reference to Figure 1, let A be the location of a site, B the cur-
rent location of the North Pole, and C the location of the North Pole at 
the time the site was first established. The angle A is the current align-
ment of the site with respect to north. A shift in the geographic pole 
causes both the latitude as well as the orientation of a site to change. 
If               and             are the latitudes and longitudes of the site and 
past pole in the current geographic reference frame, the orientation 
(rotation) angle of the site is            

            

Figure 1.  The locations of a site A, North Pole B, and previous pole C are the 
vertices of a spherical triangle. Segments of spherical triangles are 
great circles. The angle A is the azimuth of the previous pole location 
measured at the site. 
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where     

Its latitude prior to the pole shift would have been 90° –       where

                        = cos−1 (cos a cos c + sin a sin c cos B)  

By comparing the orientation angle of a site measured using Google 
Earth to Equation 1, it is possible to determine if the site could have 
once faced north. In addition, by substituting previous pole values from 
Equation 1 and Equation 3 into the solar and lunar alignment equa-
tions (Carlotto, 2020), it is possible to determine if the site was aligned 
to solstices, zenith passages, or lunar standstills relative to those poles.

RESULTS: SITES ALIGNED TO PREVIOUS POLE LOCATIONS 
Tables 2–9 indicate the alignments for more than two hundred ancient 
sites to the current (Arctic Ocean) pole, and former estimated Hudson 
Bay, Greenland, the Norwegian Sea, and Bering Sea pole locations. The 
sites are organized into eight geographic regions. The key to the align-
ments is as follows:

Cardinal directions, i.e., geographic poles, and equinoxes (E)
Magnetic pole at the time of construction (X)
Zenith passage (Z)
Solstices (S)
Major and minor lunar standstills (M,m)
Stellar alignments (st)
Alignments to “Sacred Directions” (D)

Only six of the eight alignment hypotheses were examined for the 
shifted poles, as there is insufficient information to evaluate “st”, and 
“D” would not be affected by a crustal displacement.
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TABLE 2
Alignments of Sites in Africa

E = cardinal directions, i.e. geographic poles and equinoxes. M, m = major and minor 
lunar standstills. S = solstices. st = stellar alignments. If no alignment is given, the 
reason is unknown. In some cases, there may be more than one explanation for an 
alignment.
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TABLE 3
 Alignments of Sites in Asia

D = “sacred directions”. E = cardinal directions, i.e. geographic poles and equinoxes.  
M,m = major and minor lunar standstills. S = solstices. st = stellar alignments. X = 
magnetic pole at the time of construction. Z = zenith passage. If no alignment is given, 
the reason is unknown. In some cases, there may be more than one explanation for an 
alignment.
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TABLE 4
 Alignments of Sites in Europe 

D = “sacred directions”. E = cardinal directions, i.e. geographic poles and equinoxes. M,m 
= major and minor lunar standstills. S = solstices. If no alignment is given, the reason 
is unknown. In some cases, there may be more than one explanation for an alignment.

E = cardinal directions, i.e. geographic poles and equinoxes. M = major lunar standstills. 
S = solstices. In some cases, there may be more than one explanation for an alignment.

TABLE 5
Alignments of Sites in North America

TABLE 6
Alignments of Sites in the Pacific Ocean

E = cardinal directions, i.e. geographic poles and equinoxes. M,m = major and minor 
lunar standstills. S = solstices. Z = zenith passage. If no alignment is given, the reason 
is unknown. In some cases, there may be more than one explanation for an alignment.
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TABLE 7 
Alignments of Sites in the Middle East

  

TABLE 8
Alignments of Sites in South America

D = “sacred directions.” E = cardinal directions, i.e. geographic poles and equinoxes. 
M,m = major and minor lunar standstills. S = solstices. Z = zenith passage. In some 
cases, there may be more than one explanation for an alignment.

Of the 95 unexplained sites identified in our initial study, the 
shifted pole model is able to explain all but 17 of the alignments. 62 
sites face one of the previous pole locations, 21 to solstices, and 21 to 
lunar standstills that reference previous pole locations. In some cases 
a site had more than one alignment; e.g., Knossos appears to be both 
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cases, there may be more than one explanation for an alignment.
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TABLE 9
Alignments of Sites in Mesoamerica

  

D = “sacred directions.” E = cardinal directions, i.e. geographic poles and equinoxes. 
M,m = major and minor lunar standstills. S = solstices. st = stellar alignments. Z = 
zenith passage. If no alignment is given, the reason is unknown. In some cases, there 
may be more than one explanation for an alignment.

cardinally aligned to the Bering Sea pole and aligned to minor lunar 
standstills relative to the Greenland pole.

Figure 2 shows 4 of the 18 sites found that face the Hudson Bay 
pole. All of Teotihuacan is aligned to the Hudson Bay pole, as are 
structures in Tikalí s North Acropolis. The Sri Martand Sun Temple in 
India does not currently face the sun, but if it were originally built when 
the North Pole was in Hudson Bay it would have been aligned as many 
sun temples are to the cardinal directions at that time. An extended area 
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on the island of Tonga surrounding the Haʻamonga ދ! Maui Trilithon 
also is oriented in the direction of the Hudson Bay pole. 

Twenty sites were found that face the Greenland pole. Four of the 
sites are shown in Figure 3. The Temple of Jupiter at Baalbek was built 
by the Romans over an earlier pre-Roman structure (Lohmann, 2010). 
Similarly, the Parthenon atop the Acropolis in Athens was built over 
an earlier Parthenon (Beard, 2010). Hannah (2013) reviews Dinsmoorí s 
analysis of the Parthenon and concludes that on August 31, 488 bce, 
Athenaí s “birthday,” the sun would have risen north of east along the 
main axis of the temple. But how do we know when Athena, a goddess, 

Figure 2. Examples of sites aligned to the Hudson Bay pole. Photo credit: Apple 
Maps.

A)  Teotihuacan, Mexico          B) Tikal, Guatemala

C)  Sri Martand Sun Temple, India                D) Haí amonga ë a Maui
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the daughter of Zeus, was born? Was the Parthenon aligned with the 
sunrise on Athenaí s birthday, or was the date of Athenaí s birthday 
established based on the preexisting orientation of the Parthenon? 
And was this orientation, along with other structures on the Acropolis, 
originally directed toward an ancient pole in Greenland?

Chichen Itza and El Tepozteco in Mexico, Caral Supe in Peru, and 
the Brihadisvara Temple in India are 4 of the 12 sites found that face the 
Norwegian Sea pole (Figure 4). Southwest of the Temple of Quetzalcoatl 

Figure 3.  Examples of sites aligned to the Greenland pole. Photo credit: Apple 
Maps.

A)  Tower of Babel, Babylon          B) Temple of Jupiter, Baalbek, Lebanon

C)  The Parthenon, Athens          D) Tenochtitlan, Mexico City
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at Chichen Itza, the Caracol is a dome-shaped structure thought to have 
been an observatory aligned to celestial events, including the summer 
and winter solstice sunrises and sunsets and the setting of the planet 
Venus. If this were its intended purpose, why are the Caracol, as well as 
the Temple of Quetzalcoatl and numerous other structures at Chichen 
Itza, all oriented in a decidedly non-solar direction, approximately 21.5° 
east of north, in the direction of the Norway pole?

Figure 5 shows 4 of the 12 sites that have been found to be 

Figure 4. Examples of sites aligned to the Norwegian Sea pole. Photo credit: 
Apple Maps.

A)  Chichen Itza, Mexico          B) El Tepozteco, Mexico

C)  Caral­S upe, Peru          D) Brihadisvara Temple, India
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aligned to the Bering Sea pole. One of the major Nazca lines is in the 
direction of the pole (another is in line with the Norwegian Sea pole). 
The Temple of the Sun at Ollantaytambo in Peru and the Temple of the 
Three Windows at Machu Picchu are aligned to the Bering Sea pole 
as are Knossos in Crete and the Temple of the Winged Lions in Petra, 
Jordan. The direction of the Bering Sea pole is also closely aligned with 
a pattern of lines called ceques emanating out from the City of Cuzco.

In addition to sites aligned to the cardinal directions, the shifted 
pole alignment model accounts for 42 previously unexplained sites that 
could once have been aligned to solstices and to lunar standstills. Four 

Figure 5.  Examples of sites aligned to the Bering Sea pole. Photo credit: Apple 
Maps.

A)  Nazca line, Peru         B) Temple of the Sun, Ollantaytambo, Peru

C)  Knossos, Crete                       D) Temple of the Winged Lions, Petra, Jordan
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of the sites are shown Figure 6. The Osireon in Abydos is thought to 
have been an integral part of Seti Ií s funerary temple yet it was originally 
built at a considerably lower level than the foundations of the temple 
(Petrie & Murray, 1903). It is not currently aligned in any direction 

Figure 6. Examples of other sites that reference previous pole locations. Pairs 
of solid lines are the summer and winter solstice alignments. Dotted 
lines are lunar standstill directions. A) is aligned to the summer solstice 
sunrise/winter solstice sunset relative to the Hudson Bay pole. B) is 
aligned to the winter solstice sunrise/summer solstice sunset relative to 
the Hudson Bay pole. C) shows solar and lunar alignments relative to the 
Hudson Bay pole. D) is aligned to cardinal directions and major lunar 
standstills relative to the Bering Sea pole. Photo credit: Apple Maps.

A)  Osireon, Abydos, Egypt         B) Shore Temple, Mahabalipuram, India

C)  Plaza below Pyramid of the Moon,         D) Two structures, Chimalacatlan, Mexico
      Teotihuacan, Mexico
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of astronomical significance. According to our proposed model, the 
Osireon would be aligned to solstices if the North Pole were in Hudson 
Bay. This is also the case for the Shore Temple in Mahabalipuram, India. 
At Teotihuacan, the Pyramid of the Moon, the Pyramid of the Sun, the 
Temple of Quetzalcoatl, and the Avenue of the Dead all are aligned in 
the direction of the Hudson Bay pole. Numerous other structures in 
the plaza south of the Pyramid of the Moon that do not now reference 
any obvious astronomical events would have been aligned to solstices 
and lunar standstills at that time. Structures at Chimalacatlan in Mexico 
(Vigato, 2015) also appear to reference the Bering Sea pole.

Figure 7 plots the distribution of site alignments within the eight 
geographic regions versus pole location. Although the sample size is 
somewhat limited, certain patterns are evident. There are far more sites 
in Africa and Asia that are currently aligned to the cardinal directions 
than to any other direction at any other time. Over time, the number of 
sites appears to have increased in Mesoamerica and decreased in South 
America. Most of the sites in these regions were aligned to the cardinal 
directions. On the other hand, most sites in Europe and the Middle 
East were aligned to the moon. Where sites exist from the time of the 
Bering Sea pole to the present in six of the eight regions, there are no 
sites in the Pacific before the Greenland pole or in North America be-
fore the Hudson Bay pole. 

DISCUSSION 
Aveni (1980) states that modern cities tend to be built over the sites 
of earlier settlements, often preserving the original alignments for 
convenience of construction, and notes that the alignments of churches 
and planted fields in certain regions of Mexico follow the directions of 
alignments that had already been established in pre-Columbian times. 
Our hypothesis is that, over time, as certain sites fell into ruin, they 
were rebuilt and expanded, and new structures were added above and/
or around them consistent with the original site plan. What remains 
today thus indicates the original alignment of the site. In sites that 
contain both cardinally aligned and non-aligned structures there might 
not be obvious differences between the two if the older non-aligned 
structures were rebuilt or built over at the same time new cardinally 
aligned structures were added. Perhaps deeper excavations at these 
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Figure 7.  Distributions of alignments within all eight geographic regions. Each 
graph plots the number of equinox (E), solstice (S), and lunar standstill 
(M) alignments relative to the current geographic pole (C), and the four 
hypothesized prior pole locations in Hudson Bay (HB), Greenland (G), 
the Norwegian Sea (NS), and the Bering Sea (BS).

sites would provide further evidence of the antiquity of the non-aligned 
structures.

The proposed shifted geographic pole alignment model explains 
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many archeoastronomical enigmas including the distributions of 
temple and pyramid alignments in Mesoamerica and previously unex-
plained alignments of certain megalithic structures at Baalbek, Abydos, 
Machu Picchu, Ollantaytambo, and in other places. In analyzing the 
alignment of archaeological sites in Mexico, Aveni and Hartung con-
clude that an eastern skew was a standard architectural practice over 
a wide area in Mexico (Aveni, 2001). By accounting for the alignment 
of all but four of the Mesoamerican sites examined, the shifted pole 
model explains the reason for the skew. 

The geographic pole shift hypothesis also provides a plausible ex-
planation for the apparent lack of astronomical alignments of temples 
in Upper Egypt (Shaltout & Belmonte, 2005) that is in stark contrast 
to the precise alignment of numerous pyramids in Lower Egypt to the 
cardinal directions. As shown in Figure 8, there are more structures in 
Lower Egypt that are aligned to the current geographic pole than in 
Upper Egypt. Conversely there are more structures in Upper Egypt that 
are aligned to previous geographic pole locations than in Lower Egypt. 
A geographic pole shift from Hudson Bay to the Arctic would have ro-
tated this part of the world approximately 30° (Figure 9) and displaced 
a considerable amount of water likely inundating low-lying areas along 
the Mediterranean Sea including Lower Egypt. A sudden shift of the 
crust would likely have triggered numerous earthquakes along fault 
lines. The temples in Upper Egypt lie in the Nile River valley far from 
large open bodies of water and several hundred miles west of the near-
est tectonic plate. Perhaps by virtue of their more protected location, 
structures aligned to previous poles in Upper Egypt survived the crustal 
displacement and are therefore more numerous than those in Lower 
Egypt that were likely destroyed at the time.

That a model capable of explaining the alignment of so many ar-
chaeological sites that cannot otherwise be explained is itself predicted 
on Hapgoodí s unproven hypothesis, is problematic. It is possible that 
one day Hapgoodí s hypothesis may be verified by new discoveries in 
the earth sciences much like Wegnerí s theory of continental drift was. 
Although the idea that pole shifts were caused by an asymmetrical 
buildup of polar ice was rejected at the time, Hapgoodí s collaborator, J. 
H. Campbell, developed a model that showed how materials rising out 
of / sinking into the lithosphere create imbalances in the mass distribu-
tion of the crust such that an area of increasing mass has the effect of 
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Figure 8.  Comparison of the number of sites in Lower Egypt (top of each map) 
and Upper Egypt (bottom of each map) aligned to the current geo­
graphic pole A) and previous hypothesized pole locations B). 

 A) There are 4 sites aligned to the current geographic pole in Upper 
Egypt and 20 sites in Lower Egypt. 

 B) There are 3 sites aligned to previous geographic poles in Lower Egypt 
and 13 sites in Upper Egypt. Photo credit: Google Maps.

A)  Alignments to current geographic pole  B) Alignments to previous geographic poles

Figure 9.  If the North Pole were in Hudson Bay (left), Europe and Africa would be 
rotated approximately 30°  clockwise relative to their current position 
(right). Photo credit: Google Earth.
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rotating the crust toward the equator and an area of decreasing mass 
has the opposite effect of rotating the crust toward the pole (Hapgood, 
1958). The Tharsis formation on Mars is an example of how a large mass 
imbalance is thought to have shifted the Martian poles 20° approxi-
mately 3.5 billion years ago (Bouley et al., 2016). Kirschvink et al. (1997) 
hypothesized that the movement of continental landmasses about a 
half billion years ago shifted Earthí s North Pole by 90°. 

As noted earlier, Chen at al. (2013) showed that small changes in 
the weight distribution of the crust caused by climate change induce 
small changes in the movement of the geographic pole. The current 
sizes of the Antarctic and Greenland ice sheets are approximately 1.3 x 
1019 kg and 2.7 x 1018 kg, respectively, which are two or more orders of 
magnitude smaller than Tharsis (1021 kg). Twenty thousand years ago 
the Greenland Ice Sheet is estimated to have been almost ten times 
larger (Blue Marble, 2017) and could have been much thicker. When 
the mass of the Greenland Ice Sheet was comparable to that of Tharsis, 
large changes in it could have resulted in large changes in the move-
ment of the Earthí s geographic pole.

In his dismissal of theories of ancient civilizations, Brass (2002) 
states that there is no paleomagnetic evidence for Earth crustal dis-
placements having occurred. As noted earlier, Kirschvink et al. (1997) 
concluded from paleomagnetic data collected in Australia and North 
America that a massive crustal shift did occur between 534 million and 
505 million years ago. Paleomagnetic dating methods are intended to 
measure geological processes that occur over timescales of millions of 
years. Although it is beyond the scope of the present article to elaborate 
on this point, the absence of paleomagnetic evidence of Hapgood pole 
shifts may not be evidence of absence but could be due to the inability 
of paleomagnetic dating methods to temporally resolve and thus de-
tect climate-induced events occurring over timescales that are two or 
more orders of magnitude faster than tectonic processes. 
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Abstractó This study was aimed at verifying the possibility of mentally 
in) uencing from a distance an electronic device based on a True Random 
Number Generator (TRNG). Thirteen adult participants contributed to 
100 trials, each comprised three samples of data each of 15 minutesí  du-
ration: one for pre-mental interaction, one for mental interaction, and 
one for post-mental interaction. For each of these three samples, at the 
end of each minute, the data sequence generated by the random num-
ber generator was analyzed with the Frequency and Runs tests in order 
to determine if there were any changes in the randomness of the se-
quence. A further 100 trials of three samples each of the same duration 
were collected during normal functioning of the device, as a control. The 
only evidence of an e- ect of distant mental interaction is an increase 
of approximately 50%, with respect to control data, of the number of 
samples within which the pre-determined statistical threshold for the 
detection of a reduction of the randomness was surpassed in both tests. 
Although the e- ect of distant mental interaction is still weak, we believe 
that the results of this study represent a proof-of-concept for the con-
struction of electronic devices susceptible to distant mental in) uence. 
Keywords: mind–matter interaction; random number generators; mind-
           controlled devices 
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INTRODUCTION
In this study, we present the . ndings of a new distant mind–matter 
(or PK) interaction study aimed not only as a further contribution to 
this classical line of research, but mainly as a proof-of-concept for a 
practical application of this phenomenon.

Distant mental activation of electronic equipment, that being 
without direct contact or electromagnetic means, seems impossible, 
but it becomes possible if we consider the ability to mentally alter from 
a distance the activity of random number generators, for example, the 
0 and 1 sequences produced by a True Random Number Generator 
(TRNG). 

Testing the possibility of mentally altering the function of random 
event generators began in the 1970s with the work of Helmut Schmidt, 
and later became one of the main lines of research within the Princeton 
Engineering Anomalies Research (PEAR) laboratory, directed by Robert 
Jahn and Brenda Dunne (Duggan, 2017; Jahn et al., 2007) employing 
four di- erent categories of random devices and several distinctive 
protocols. They show comparable magnitudes of anomalous mean 
shi( s from chance expectation, with similar distribution structures. 
Although the absolute e- ect sizes are quite small, of the order of 10−4 

bits deviation per bit processed, over the huge databases accumulated, 
the composite e- ect exceeds 7m (p ≈ 3.5 × 10−13).

Even though a meta-analysis of 380 studies up to 2004, related to 
this phenomenon, showed a small e- ect and a large heterogeneity in 
the studies (Bˆ sch et al., 2006; Radin et al., 2006) and was the object 
of criticism (Varvoglis & Bancel, 2016; Kugel, 2011), by modifying the 
interaction procedure and the type of data analysis we believe that it 
is possible to exploit this small e- ect for practical applications and, 
speci. cally, to activate from a distance an electronic device interfaced 
with a TRNG. 

This device, which we have called MindSwitch2, is described in 
detail in The Electronic Device section of this paper. In contrast to 
almost all previous experiments, which required participants to mentally 
generate an increase in 0 or 1 states and then to compare them to a 
baseline, we simpli. ed the procedure by asking participants to alter the 
normal random ) ow of 0 and 1 toward an excess of either 0 or 1. We 
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thought this procedure more e+  cient with respect to the classical one 
since the possible e- ect of the mental interaction was not bound to a 
speci. c in) uence to the random ) ow of only the zeros or ones.

In fact, the e+  cacy of this procedure was con. rmed in a study 
by Tressoldi et al. (2016), and a possible explanation for it was posited 
in the study by Pederzoli et al. (2017). In an initial pilot experiment, 
and later in a pre-registered experiment, the participants were asked 
to alter from a distance the function of a TRNG to reach the threshold 
level, . xed at ±1.65 z-score with respect to the theoretical average value. 
The number of mentally altered samples in the con. rmatory study was 
82.3%, versus 13.7% with no mental interaction. 

To verify a reduction in randomness, in this study we applied the 
Frequency Test and the Runs Test present in the suite of tests provided 
by the National Institute of Standards and Technology (Bassham et al., 
2010), as well as a calculation of the mean of the absolute di- erence 
between the ones and zer0s in each sample (see Methods section). 

The Frequency Test calculates the proportion of ones and zeros 
in a sequence and determines the probability of the calculated valueí s 
deviation from what would be expected if the sequence itself were 
totally random. The purpose of the Runs Test is to determine whether 
the number of runs of ones and zeros of various lengths is as expected 
for a random sequence. In particular, this test determines whether the 
oscillation between such  zeros and ones is too fast or too slow. 

The mean of the absolute value of the di- erence between the zeros 
and ones of each sample is a rough measure of entropy, indicating 
the extent of deviation from control conditions. The smaller the mean 
value, the smaller the absolute value of the di- erence between the 
zeros and ones. 

The decision to implement these measurements derives from the 
theory that distant mental interaction may favor order where there is 
disorder, and therefore be able to reduce the randomness of data by 
increasing the number of zeros and ones, increasing the sequences of 
identical values (Burns, 2012), or both.

As a control, for each trial three sets of data were gathered, all for 
the same duration of time, one before, one during, and one a( er the 
mental interaction. In this way it is possible to minimize environmental 
interferences such as temperature or electromagnetic emissions, even 
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though in normal conditions these factors appear to have no e- ect on 
the TRNGí s activity. 

As a further control of experimental conditions, another 100 trials 
were recorded mainly on the same days as the experimental data, at least 
one hour before and a( er with respect to the latter, each comprising 
three 15-minute samples of data. 

Lacking su+  cient information regarding both the ideal interaction 
duration and the most e- ective mental interaction strategy to use, we 
le(  the participants to decide on the most suitable mental strategy for 
themselves and to choose the duration of in) uence as either 5, 10, or 
15 minutes. 

The main con. rmatory hypotheses of this study are that:
     a) the samples obtained during distant mental interaction 

contain a higher number of data that exceed the probability cuto-  of 
the Frequency or Runs tests of non-randomness and/or 

     b) that the means of the absolute di- erences between the 
zeros and ones is greater during the mental interaction than in the pre-
interaction and the control phases.

Among the data collected immediately a( er the mental interaction 
phase, there is some evidence in the literature suggesting that the 
e- ect of mental interaction itself may continue for a certain period of 
time even a( er the termination of the voluntary interaction (Stanford 
& Fox, 1975; Tressoldi et al., 2016). The con. rmatory hypothesis is that 
during the post-in) uence phase the same e- ects observed during the 
voluntary mental in) uence phase will be obtained.

There are no con. rmatory hypotheses regarding the di- erences 
between these two conditions.

METHODS
Study Pre­ Registration 
Before any data were collected, the methods on which this study is 
based as well as statistical analyses of con. rmatory hypotheses were 
pre-registered at https://osf.io/3g95p and at http://www.koestler-
parapsychology.psy.ed.ac.uk/Documents/KPU_Registry_1049.pdf
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Participants 
Experienced and non-experienced participants were recruited among 
subjects known to the authors. Only those whose previous experience 
with this type of experiment was known to the authors were considered 
as experienced. 

The participants were . ve men (average age 48 years; SD = 15) 
and eight women (average age 46 years; SD = 13), of whom three were 
experienced and ten were non-experienced. 

As speci. ed in the pre-registration, 100 trials were carried out in 
blocks of 5. Seven participants chose to contribute with 10 trials each, 
and the remaining 6 each made 5 trials. 

The Electronic Device
The device named MindSwitch2, including its so( ware, is described 
at https://github.com/tressoldi/MindSwitch so that it can be easily 
reproduced. In a nutshell, it comprises a single-board Raspberry PI 
mini-computer, a power bank, a TrueRNG, and a USB stick. 

During the study, parameters for analysis of the TrueRNG remained 
. xed: 100 bits/sec for one minute, for a total of 6,000 bits, collected 15 
consecutive times for each of the three phases: pre-mental interaction 
(PreMI), mental interaction (MI), and post-mental interaction (PostMI). 

A( er each minute, the so( ware analyzed the data using the 
Frequency Monobit Test and the Runs Test from the National Institute 
of Standards and Technology (Bassham et al., 2010), and, if the statistical 
analysis gave a p-value ≤ 0.05, a visual and auditory signal was  activated 
(an LED was lit for 5 seconds and a 1-sec acoustic signal was emitted). 

The results of each of the 15 measurements were recorded on the 
USB to be exported and analyzed o3  ine. A copy of the raw data1 is 
available at https://. gshare.com/articles/MindSwitch/8160269.

These parameters were decided a( er a series of pilot tasks. 
Before data collection, the preregistered parameter of 200 bits/sec was 
changed to 100 bits/sec in order to reduce the Raspberry PI processing 
time.
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Procedure 
The dates and times of each trial were agreed upon between the 
participant on duty and the . rst author. On the agreed day and time, 
the . rst author contacted the participant via Skype. A( er at least one 
practice attempt to acquire con. dence with the procedure, the formal 
series of trials began at one or at most two per day (e.g., morning and 
evening), so as to ensure the participantí s best mind–body e+  ciency. 
The shortest distance from the MindSwitch was approximately 15 km, 
the longest distance approximately 4,000 km.

Each trial consisted of three successive 15-minute phases: before 
(PreMI), during (MI), and a( er mental interaction (PostMI). 

 The . rst author activated MindSwitch2, located at least 5 meters 
from himself in a room with a constant temperature of about 20 °C and 
far from any electromagnetic energy sources, including the PC used for 
the Skype connection. During the mental interaction, the . rst author, 
a( er having given the participant the go-ahead to begin the distant 
interaction, moved away from the monitor for the entire duration of 
the session and returned to it a( er the elapsed time to terminate the 
session. 

All participants were given the following instructions: 

Your task is to in$ uence the output of the $ ux of 0í s and 1í s 
generated by the TrueRNG connected with our apparatus [they are 
shown MindSwitch2], reducing or increasing either the 0í s or the 
1í s. If you are able to alter this $ ux of data up to a given threshold, 
you will activate a red LED and hear an acoustic signal. Do you 
prefer to directly look at the MindSwitch2 or not?

In the case of an a+  rmative response, they were able to see the 
MindSwitch2 via the Skype camera. When the response was negative, 
for example if the participant believed it to be a distraction during the 
interaction, the camera was switched o- .

Furthermore, they were asked if they wanted to receive the results 
a( er each trial or at the end of their participation. The results were 
summarized to show them the number of MindSwitch2 activations 
before, during, and a( er their mental interaction, and a . nal evaluation 
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as follows: positive (more activations  during the mental interaction with 
respect to the pre- and post- conditions), negative (fewer  activations 
during the mental interaction with respect to the pre- and post- 
conditions), or neutral (identical number of activations during the 
mental interaction and the pre- and post- conditions).

In order to not contribute direct in) uence on the MindSwitch 
during this interaction, the experimenter moved out of the place where 
the MindSwitch was located for the entire duration of the session.

Scoring 
As described in the pre-registration, the dependent variables were 
the number of samples reaching a p-value of ≤0.05 for the Frequency 
Monobit or Runs Tests, and therefore a minimum value of 0 and 
maximum of 15 for each trial, as well as the average of the deviations of 
the absolute di- erences between the zeros and ones.

RESULTS
The number of trials with the higher number of MindSwitch2 activations 
in the comparison between MI vs PreMI, PostMI vs PreMI, and MI vs 
PostMI conditions, detected by the Frequency Test, the Runs Test, and 
both tests together, are presented in Table 1. These are raw values, but 
given that the total number of trials is 100, they may also be considered 
as percentages.

TABLE 1
Number of Trials with a Higher Number of MIndSwitch2 Activations in 

Comparisons of MI vs PreMI, PostMI vs PreMI, and PostMI vs MI Conditions, 
Detected by the Frequency Test, the Runs Test, and Both Tests Together

MI vs Pre­M I PostMI vs Pre­M I MI vs Post­M I

Frequency Test 29 – 34 [33 – 28] 34 – 31 [33 ñ  26] 30 – 41 [29 ñ  31]

Runs Test 24 – 35 [29 – 36] 30 – 36 [29 – 37] 30 – 30 [34 ñ  28]

Frequency & Runs Tests 9 ñ  3 [4 – 4] 5 – 3 [2 ñ  4] 9 ñ  5 [4 ñ  2]

MI = mental interaction. Pre-MI = pre-mental interaction. Post -MI = post-mental inter-
action. [  ] = the same data related to the three samples of the control trials, 2nd vs 1st, 
3rd vs 1st, 2nd vs 3rd. Differences from 100 are ties. Bold numbers = the main differences. 
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Means of the Absolute Di2 erences between Zeros and Ones 
The number of samples with a higher mean of the absolute di- erences 
between 0s and 1s is presented in Table 2.

TABLE 2
Number of Trials with Higher Mean 

of Absolute Differences between Zeros and Ones

MI vs Pre­M I Post­M I vs Pre­M I MI vs Post­M I

48 – 51 [50 – 50] 45 – 55 [58 – 42] 49 – 51 [40 – 60]

MI = mental interaction. Pre -MI = pre-mental interaction. Post-MI = post-mental 
interaction. [  ] = the same data related to the three samples of the control trials. 

Comment
With respect to the con. rmatory hypotheses, the only dependent 
variable that seems in) uenced by the MI is the detection of non-
randomness by both the Frequency Test and the Runs Test within the 
same sample of data (see Figure 1). 

In short, in favor of the MI e- ect we see a di- erence of 6 trials with 
respect to the PreMI phase; a di- erence of 4 with respect to the Post-MI 
phase, of 5 with respect to the . rst and second control series, and of 7 
with respect to the third control series.

Even if, as described in the pre-registration, these di- erences can 
be analyzed from a statistical point of view, we believe that applying 
inferential statistics to these data is inappropriate in that it is not 
possible to generalize our results to include other participants and 
experimenters. 

In every case the results of a statistical comparison between the 
9% of observed events in MI and the 3% of observed events in PreMI, 
gives a Z value = 1.78, p = 0.036 (one-tailed); the comparison of the 9% 
observed events in MI and the 4% observed in the control conditions, 
gives a Z value = 1.43, p = 0.07 (one-tailed).
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Exploratory Analyses
We wanted to analyze the trend of the absolute di- erences between 
zeros and ones recorded in all sample data in the control PreMI, MI, 
and PostMI phases. Remember that the greater this value, the lower the 
entropy (randomness) of the sequences of zeros and ones generated by 
the TRNG. 

We therefore counted the number of samples in which these 
di- erences exceeded the threshold value of 150, which corresponds to 
a p-value = 0.05 in the Frequency Test, a( er which we also did it for 
those above threshold values of 160, 170, 180, 190, and 200. The results 
are illustrated in Figure 2.

As shown clearly in Figure 2, the number of samples indicating 
less entropy, and therefore a larger di- erence between zeros and ones, 
is greater in the PostMI condition, followed by PreMI, but the variation 
disappears when the di- erences are >190. Furthermore, the number of 
samples observed in the MI phase is comparable with what is seen in 
the three control phases. 

While for the PostMI phase this result was expected by positing 

Figure 1. Number of samples where the reduction of randomness was detected 
by both the Frequency and the Runs tests.
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a type of “tail or wave e- ect” of the MI phase, what was observed in 
the MI and PreMI phases was unexpected and will be dealt with in the 
Discussion section. 

DISCUSSION
For the time being, mentally in) uencing MindSwitch2 from a distance 
does not seem as easy as manually ) ipping a switch on any type of 
electronic equipment. 

In this experiment the only parameter that appears to be in) uenced 
by distant mental interaction is the reduction of randomness detected 
by the Frequency and Runs tests within the same sample of data. Even 
though the absolute value is not highó9  samples out of 100ó it is 
however almost twice as much as the PreMI, PostMI, and control 
phases, as shown in Figure 1. 

Do the results of this experiment represent a proof-of-concept 
of the possibility of creating electronic devices that can be mentally 
controlled from a distance? We believe so, because our results suggest 
that it is possible to start to improve the mental-signal/noise ratio of 
the random number generator ratio. 

Figure 2.  Trend of the number of times that the di2 erences between zeros and 
ones di2 ered by >150 to >200 in the samples of data of the PreMI, MI, 
PostMI, and three control phases.
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To reduce the random number generatorí s noise, apart from 
seeking those with more stable entropy, new more e+  cient algorithms 
to detect reduced randomness could be tested. Furthermore, we still 
doní t know the ideal length of string bits that can maximize the mental 
signalí s e- ect. 

Moreover, how can the mental signal be strengthened? The 
answer to this question is unfortunately still vague. For example, is 
there a “dose-e- ect”ó in other words, will the signal improve as the 
interactioní s duration is extended? Of the eight participants who altered 
the data ) ow in the MI condition (1) by simultaneously exceeding the 
statistical thresholds of the two statistical tests, 4 of them had an 
interaction of 10 or 15 minutes and the other 4 for only 5 minutes. 
Therefore, this experiment does not seem to highlight a “dose-e- ect” 
linked to the duration of the mental interaction. 

We wonder if there is evidence of some sort that will allow us to 
determine whether direct mental in) uence strategies are more e+  cient 
than non-direct mental strategies, such as:

Direct Mental Strategies: 
I mentally created a $ ash of light forming a connection cable to 
MindSwitch. (Participant #11) 

I ë askedí  and ë hopedí  for it to turn on and mentally repeated the 
request. (Participant #5) 

Indirect Mental Strategies:
I attempted, with the aid of spiritual music, to create a ! eld of 
positive emotion surrounding MindSwitch. (Participant #8) 

I cleared my mind of random thoughts. (Participant #1) 

For now, we have no answer to this question either. 
Furthermore, if we look at the information in Figure 2, which 

shows that lower entropy events are more common during the PreMI 
phase than in the MI phase, still more doubts arise as to the ideal 
strategy for distant mental in) uence. 

We remind readers that the PreMI phase occurred in the 15 
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minutes preceding the MI phase, therefore during a time when the 
participants were certainly not attempting any voluntary in) uence of 
MindSwitch2, but they were indeed preparing to do so by planning the 
mental strategy to be used a( er forming a cle ar image of the end goal. 

To summarize, even if we are convinced we have o- ered a proof-
of-concept of the feasibility of a practical application of the mind–
matter interaction at a distance with electronic devices, this experiment 
underscores the many unknowns remaining, before we can improve 
the “mental signal/noise ratio.”

Obviously, these comments are applicable only to what was 
observed in this experiment.  More precise answers will come forth 
only from further data collection using other participants, other 
experimenters, other types of random number generators, and 
analytical algorithms to assess the reduction in entropy of the bits 
sequences.

NOTE
1  See the per-participant results in the . le "MindSwitch Experiment 

Summary.xlsx" at https://. gshare.com/articles/MindSwitch/8160269

ACKNOWLEDGMENTS
This study was made possible thanks to grant 29/18 from the Bial 
Foundation and to the voluntary contribution of our 13 participants. 
We also thank Jim Kennedy for his pre-registration supervision, and the 
English revision by Cinzia Evangelista in Melbourne, Australia.

REFERENCES
Bassham, L. E., III, Rukhin, A. L., Soto, J., Nechvatal, J. R., Smid, M. E., Barker, E. 

B., Leigh, S., Levenson, M., Vangel, M., Banks, D. Heckert, A., Dray, J., & 
Vo, S. (2010). A statistical test suite for random and pseudorandom number 
generators for cryptographic applications. National Institute of Standards and 
Technology. U.S. Department of Commerce. https://doi.org/10.6028/NIST.
SP.800-22r1a

Bˆ sch, H., Steinkamp, F., & Boller, E. (2006). Examining psychokinesis: The 
interaction of human intention with random number generatorsó A meta-
analysis. Psychological Bulletin, 132(4), 497–523. 

 https://doi.org/10.1037/0033-2909.132.4.497



M i n d  C o n t r o l  o f  a  D i s t a n t  E l e c t r o n i c  D e v i c e       245

Burns, J. E. (2012). The action of consciousness and the Uncertainty Principle. 
Journal of Nonlocality, 1(1), 1–9.

Duggan, M. (2017). Psychokinesis research. In Psi Encyclopedia.  Society for Psychical 
Research. http://tinyurl.com/y6l9zznz

Jahn, R. G., Dunne, B. J., Nelson, R. G., Dobyns, Y. H., & Bradish, G. J. (2007). 
Correlations of random binary sequences with pre-stated operator 
intention: A review of a 12-year program. EXPLORE, 3(3), 244–253. https://
doi.org/10.1016/J.EXPLORE.2007.03.009

Kugel, W. (2011). A faulty PK meta-analysis. Journal of Scienti! c Exploration, 25(1), 
47–62. https://www.scienti. cexploration.org/docs/25/jse_25_1_Kugel.pdf

Pederzoli, L., Giroldini, W., Prati, E., & Tressoldi, P. E. (2017). The physics of mind–
matter interaction at a distance. NeuroQuantology, 15(3), 114–119. https://doi.
org/10.14704/nq.2017.15.3.1063

Radin, D., Nelson, R., Dobyns, Y., & Houtkooper, J. (2006). Reexamining 
psychokinesis: Comment on Bˆ sch, Steinkamp, and Boller (2006). 
Psychological Bulletin, 132(4), 529–532. https://doi.org/10.1037/0033-
2909.132.4.529

Stanford, R. C., & Fox, C. (1975). An e- ect of release of e- ort in a psychokinetic task. 
In J. D. Morris, W. G. Roll, & R. L. Morris (Eds.), Research in Parapsychology 
(pp. 61–63). Scarecrow Press.

Tressoldi, P., Pederzoli, L., Matteoli, M., Prati, E., & Kruth, J. G. (2016). Can our minds 
emit light at 7300 km distance? A pre-registered con. rmatory experiment 
of mental entanglement with a photomultiplier. NeuroQuantology, 14(3). 
https://doi.org/10.14704/nq.2016.14.3.906

Varvoglis, M. P., & Bancel, P. A. (2016). Micro-psychokinesis: Exceptional or 
universal? Journal of Parapsychology, 80(1), 37–44. https://www.researchgate.
net/publication/294675351_Micro-psychokinesis_Exceptional_or_universal

 



RESEARCH ARTICLE

The Global Consciousness Project's 
Event­R elated Responses 

Look Like Brain EEG Event­R elated Potentials
Roger D. Nelson

Global Consciousness Project
http://global-mind.org

Submitted February 19, 2019; Accepted January 20, 2020; Published June 15, 2020
https://doi.org/10.31275/20201475
Creative Commons License CC-BY-NC

AbstractóS ignal averaging can reveal patterns in noisy data from 
repeated-measures experimental designs. A widely known example is 
mapping brain activity in response to either endogenous or exogenous 
stimuli such as decisions, visual patterns, or auditory bursts of sound. 
A common technology is EEG (electroencephalography) or other 
monitoring of brain potentials using scalp or embedded electrodes. 
Evoked potentials (EP) are measured in time-locked synchronization with 
repetitions of the same stimulus. The electrical measure in raw form is 
extremely noisy, reflecting not only responses to the imposed stimulus 
but also a large amount of normal, but unrelated activity. In the raw data 
no structure related to the stimulus is apparent, so the process is repeated 
many times, yielding multiple epochs that can be averaged. Such “signal 
averaging” reduces or washes out random fluctuations while structured 
variation linked to the stimulus builds up over multiple samples. The 
resulting pattern usually shows a large excursion preceded and followed 
by smaller deviations with a typical time-course relative to the stimulus.
Keywords: evoked potentials; Global Consciousness Project; time-series,  
          evoked response 

The Global Consciousness Project (GCP) maintains a network of 
random number generators (RNG) running constantly at about 60 
locations around the world, sending streams of 200-bit trials generated 
each second to be archived as parallel random sequences. Standard 
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processing for most analyses computes a network variance measure for 
each second across the parallel data streams. This is the raw data used 
to calculate a figure of merit for each formal test of the GCP hypothesis, 
which predicts non-random structure in data taken during “global 
events” that engage the attention and emotions of large numbers 
of people. The data are combined across all seconds of the event to 
give a representative Z-score, and typically displayed graphically as a 
cumulative deviation from expectation showing the history of the data 
sequence. 

For the present work, we treat the raw data in the same way 
measured electrical potentials from the brain are processed to reveal 
temporal patterns. In both cases the signal-to-noise ratio is very small, 
requiring signal averaging and smoothing to reveal structure in what 
otherwise appears to be random data. Applying this model to analyze 
GCP data from events that show significant departures from expectation, 
we find patterns that look like those found in evoked potential (EP) 
work. While this assessment is limited to graphical comparisons, the 
degree of similarity is striking. It suggests that human brain activity in 
response to stimuli may be a useful model to guide further research 
addressing the question whether we can observe manifestations of a 
world-scale consciousness analogue.

INTRODUCTION
The surest and best characteristic of a well­ founded and extensive 
induction . . . is when verifications of it spring up, as it were, 
spontaneously, into notice, from quarters where they might be 
least expected, or even among instances of that very kind which 
were at first considered hostile to them. Evidence of this kind is 
irresistible, and compels assent with a weight which scarcely any 
other possesses.

     óJ ohn Herschel (1880/1830)

Since the middle of last century, brain science has been developing 
sophisticated ways of tapping into neurological activity to learn 
more about how the brain accomplishes the remarkably complex 
manifestations of human consciousness. The work is specialized 
because there are so many kinds of questions, and most answers raise 



248 R o g e r  D.  N e l s o n

more questions. A major area of research uses measures of electrical 
potentials as they vary during activity of the brain. One of the most 
familiar technologies is electroencephalography (EEG) research, with 
multiple electrodes arrayed over the scalp to capture brain activity 
corresponding to experiences and activities of the human subject. A 
sharply focused subset of that technology uses fewer electrodes (an 
active and reference pair at minimum) to record neural responses 
from a limited region. Examples are visual evoked responses to a flash 
of light or an alternating checkerboard pattern, and auditory evoked 
responses to sound bursts or patterns. The electrical data recording is 
synchronized to the stimulus onset or pattern, so analysis of the data 
can identify the onset of the stimulus and track the evoked response 
over time. Because the data are very noisy, signal averaging is used to 
compound the data over many epochs. This washes out the unstructured 
background noise while gradually building up an averaged response to 
the repeated stimulus. Results are typically presented as a graphical 
display where variations of the sequential data can be seen in relation 
to the time of the stimulus. 

In this paper we ask a similar question of event-related segments 
within the database recorded by the GCP over the past two decades. 
The data are parallel random sequences produced by a world-spanning 
network of RNGs that record a trial each second comprising 200 
random bits. The result is a continuous data history that parallels the 
history of events in the world over the same 20 years. The GCP was 
created to ask whether big events that bring large numbers of people to 
a common focus of thought and emotion might correspond to changes 
or structure in the random data. Specifically, the hypothesis to be tested 
states that we will find deviations in random data corresponding to 
major events in the world. This general hypothesis is instantiated in a 
series of formal tests applied to events that may engage the attention 
and emotions of millions of people around the world. For each selected 
event, analysis parameters including the beginning time, end time, 
and the statistic to be used are registered before any examination of 
the data. Over the period from 1998 to 2016, 500 individual tests were 
accumulated in a formal series whose meta-analysis constitutes the 
test of the general hypothesis. The bottom line result shows a small 
but persistent effect with a Z-score averaging about 1/3 of a standard 
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deviation. Though small, the accumulated result over the full database 
is a 7-sigma departure from expectation, with trillion-to-one odds 
against it being chance fluctuation. This robust bottom line indicating 
there is structure in the data supports deeper examination that may 
illuminate the sources and implications of the anomalies.  

Data Characterization
The analysis used for most GCP events is straightforward. For each 
second, the standardized Z-scores for each RNG in the network are 
composed as a Stoufferí s Z, which is an average across roughly 60 
RNGs expressed as a proper Z-score. This is squared, to yield a chi-
square with 1 degree of freedom that represents the network variance 
(net-var) for that second. These are summed across all seconds in the 
event and normalized to yield a final score. Algebraically, the net-var 
calculation is closely approximated by the excess pairwise correlation 
among the RNGs for each second. With 60 or 65 RNGs reporting, there 
are approximately 2,000 pairs, so this estimate of deviation is robust. 
Additionally, the pairwise calculation carries more information and 
allows examination of questions that the simpler measure of composite 
network variance caní t accommodate. For our purposes here, however, 
the net-var measure is sufficient. We use all the dataót he second-by-
second scoresó representing the longitudinal development during 
each specified event. In other words, we will be examining the time-
series character of the data sequences that define the events. 

Data Display
The GCP frequently uses a “cumulative deviation” graph to show the 
data corresponding to an event selected because it engages mass 
attention. This type of display was developed for use in process 
engineering to facilitate detection of small but persistent deviations 
from the norms specified in manufacturing parameters. It plots 
the sequence of positive and negative deviations from the expected 
value as an accumulating sum that shows a positive trend if there 
are consistent positive deviations, and a negative trend for negative 
deviations. It looks somewhat like a time series, but because each point 
includes the previous points, it is autocorrelated (which emphasizes 
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Figure 1.  GCP network response to a terrorist bombing in Iraq, October 25, 2009. 

persistent departures). Cumulative deviation graphs are well-suited to 
showing the typically tiny differences from expectation in our data and 
emphasizing any signal that may be present. The technique mitigates 
random variation while summing consistent patterns of deviation, thus 
raising signals out of the noise background. 

It will be helpful to look at an example of an event shown graphically 
in this format. Figure 1 represents the GCP network response to a 
terrorist bombing in Iraq. It was a global event in the sense that people 
all around the world were brought to attention and shared emotional 
reactions. To an unusual degree the thoughts and emotions of millions 
of people were synchronized. It was a moment in time when we were 
recruited into a common condition by a major event on the world 
stage. The event was specified with a duration of 6 hours. This is the 
most commonly defined event period, which is typically used when 
something happens that has a well-defined moment of occurrence. 
The initiating event, in this case a bomb explosion, can be regarded as 
a “stimulus” to which mass consciousnessóan d the GCP networkó
responds. 
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Reading the graph may benefit from a little instruction. The 
jagged line is the cumulative deviation of the data sequence, which 
can be compared against the smooth curve representing the locus of 
“significant” deviation at the p = 0.05 level. The terminal value of the 
cumulative curve represents the final test statistic, and the curve shows 
its developing history; it displays, for example, the degree of consistency 
of the effect over the event period. You can readily see that for much of 
the period, the data deviations tend to be consistently positive.  

Early explorations indicated that any effects we might see in the 
data take some time, half an hour or more, to develop, followed by two 
or three hours or more of persisting deviations. Experience brought 
us to a specification of 6 hours as a period that would usually be long 
enough to capture any event-correlated deviations, and short enough 
to distinguish the particular case from the background of ongoing 
activity in our complex world. It is enough time for most events to 
affect people local to the event, but also the mass of people around the 
globe with access to electronic media, radio and television, the Internet, 
and mobile networks. This example shows a quite steady trend for 3 
or 4 hours, after which it levels out, meaning the average deviation is 
near zero. The endpoint is near the level of statistical significance and 
the event as a whole contributes positively to the GCP bottom line. 
It can be thought of as the response of the RNG network during a 
moment when our hypothesized global consciousness came together 
in a synchronous reaction to a powerful event. 

Though useful, this cumulative deviation presentation obscures 
the time-course of variations in the raw data, for good cause, as 
explained above. But our present interest will require starting with raw 
data to look at structure of a different kind. 

Evoked Potentials
An evoked potential (EP) or event-related potential (ERP) is an electrical 
potential recorded from the nervous system, usually the brain, during 
and following the presentation of a stimulus. Visual EP are elicited by 
a ) ashing light or changing pattern on a computer display; auditory 
EP are stimulated by a click or tone presented through earphones; 
somatosensory EP are evoked by electrical stimulation of a peripheral 
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nerve. Such potentials are useful for diagnosis and monitoring 
in various medical procedures. EP amplitudes tend to be low, and 
to resolve them against the background of ongoing EEG or other 
biological signals and ambient noise, signal averaging is required. The 
recorded signal is time-locked to the stimulus, and, because most of 
the noise occurs randomly relative to that synchronization point, the 
noise can largely be canceled by averaging repeated responses to the 
stimulus. 

In Figure 2, positive potentials are up, though graphic displays 
of EP o( en use a convention of negative potentials up. This image 
shows a normal somatosensory EP and is structurally similar to EP in 
other sensory modalities, with a central peak preceded and followed 
by a smaller peak with opposite sign. The smooth continuous curve is 
the result of signal averaging over hundreds of epochs, typically each 
generated using the same stimulus with locked synchronization of the 
recording. High frequency noise is reduced by additional smoothing.

Comparison
In the GCP database, each of the 500 formal events can be thought of 
as analogous to an epoch like those recorded in EP research on human 
sensory and neurophysiological systems. There is a stimulus in the form 
of an event that engages the attention of huge numbers of people. It 

Figure 2.  A normal somatosensory evoked potential (EP). 
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may be a terrorist attack or an earthquake or a mass meditation, but it 
serves to recruit attention and stimulate synchronous activity in millions 
of minds. Speculatively, but consistent with the data deviations that 
correspond to the event, it acts as a stimulus to a global consciousness. 
This is obviously a model that di- ers little from poetryó unless we . nd 
in the data substantial reason to believe the model is apt and worth 
exploring. We already have some other indicators that support this 
kind of model. For example, an examination of the 500 GCP events 
aggregated in categories such as type of event, size, importance, 
emotional intensity, and speci. c emotions such as fear and compassion, 
shows that “global consciousness” responds much as an individual 
human does in analogous situations. Another correspondence is that 
deviations linked with the identi. ed global events are larger when 
people are awake than at night when they are more likely sleeping. On 
one level this isní t a big surprise, yet considering that we arení t talking 
about individual behavior, but an interaction on a global scale, it is 
thought-provoking.

Yet another indicator of consonance between ordinary human 
consciousness and hypothesized global consciousness is structure in 
the event data that is similar in form to what is seen when a sensory 
stimulus impinges on the human brain. The scale is very di- erent, 
by a factor of 10,000 or more. The human nervous system typically 
begins to respond within tens of milliseconds, and the full response 
to a single visual or auditory stimulus takes half a second or more. 
Our estimates of GC responses suggest a time period of a few hours. 
To take a particular example, comparing a half-second brain event to a 
3-hour global event gives a ratio of a little over 1 to 20,000. Yet, when 
we compare responses of these systems with their wildly di- erent 
scales, we see remarkable similarity in the de. ning structures.

First, we return to the discussion of raw data versus the cumulative 
deviation data we ordinarily show in graphical presentations. To process 
GCP data in a way that is directly analogous to EP data, we must begin 
with the unprocessed chi-square sequence representing the network-
variance response to global events. In Figure 3, the upper le(  panel 
shows the usual cumulative deviation plot of data for a composite of 
nine formal events that showed a signi. cant deviation of the net-var 
measure. These all are 6-hour events like the example above, but we 
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are now signal-averaging the events as described for evoked potentials. 
The other panels in Figure 3 show the raw chi square data and two 
levels or stages of smoothing, to visualize how the process works.

The data from both research categories, EP and GCP, are noisy and 
require statistical . nesse for analysis (Figure 4). To extract and display 
signals from the noise background, we use signal or epoch averaging. 
In brain research, hundreds of measures are taken with data recordings 
synchronized to the stimulus onset. When these are “stacked” on top of 
each other and averaged, the random noise tends to cancel and wash 
out, while any pattern that is linked to the stimulus will gradually build 
up to show the signaló the time-course of the brain response. Even with 
a large number of repetitions, the averaged data usually retain high-
frequency noise, but this can be mitigated by smoothing. A window 
encompassing several sequential data points is averaged, then moved 
to the next point, progressively along the whole sequence. The result is a 
relatively smooth curve that represents the patterning of amplitude and 
direction of deviations from the background or baseline activity. 

Figure 3.  Upper le4  panel: Cumulative deviation graph for a composite of 9 
signi5 cant formal events. Upper right panel: Raw data for the composite. 
Lower panels: Two levels or stages of smoothing the raw data.  
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Figure 4A and Figure 4B allow a visual comparison of an EP 
graph with a GCP graph. The EP example, Figure 4A, shows the evoked 
potential from an auditory stimulus. It is an example of data gathered 
in clinical research (Anbarasi, 2019). Figure 4A is described as a normal 
electrocochleaogram (OCoG), and it displays signal-averaged data 
from electrodes placed trans-tympanically into the cochlea. It uses the 
convention found in much of the evoked potential literature showing 
negative potentials upward. It is typical in displaying a large primary 
spike with smaller variations before and a( er, some of which are 
su+  ciently distinct and regular as to be labeled.

Figure 4.  Comparison of an EP graph with a GCP graph.
 A) EP from an auditory stimulus.
 B) Composite of GCP data from nine 6­ hour events. 

A) Signal­ave raged auditory EP

B) Signal­ave raged GCP event response
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Figure 4B is an example of GCP data treated in the same way. This 
is a signal-averaged composite of data from nine of the 6-hour events 
described earlier. These were chosen because they show a clear e- ect as 
indicated by a signi. cant terminal deviation. The whole dataset for each 
event includes 12 hours before and a( er the event period, for a total of 
30 hours. As described earlier and shown in the four-panel Figure 3, 
we use the raw data (net-var measure at 1 per second) rather than the 
cumulative deviation of the net-var, in order to parallel what is done in 
EP research. (You may recognize Figure 4B as an inverted version of 
the lower right panel of Figure 3.) Following the analysis procedures 
for EP, the signal-averaged raw GCP data are smoothed with a moving 
(sliding) window long enough to reveal the major structure. For the 
6-hour events, an appropriate window is 3,600 seconds. High-frequency 
noise is then mitigated by a second pass. The result is a smooth curve 
representing the major (low band-pass) variations of the data during 
the events. The structure represents the common features across 
repeated measures of data deviations during major events. 

The signal-averaging process was also applied to a sample of 24-
hour events in the GCP database (Figure 5). There are 12 such events 
meeting the signi. cance criterion, making them likely cases of a real 
e- ect correlated with the speci. ed events. The 24-hour event data are 
surrounded on both sides by 24 hours of non-event data. The same kind 
of smoothing with a coarse and . ne pass was used as for the 6-hour 
events, so the smooth curve represents a low band-pass . ltering of the 
raw data. For the EP comparison, we show a positive up-trace of an 
auditory evoked potential. 

The visual matching in this case is as compelling as the 6-hour event 
example, but the variability of data in both domains is large even with 
statistical smoothing. EP research shows a wide variety of detailed graph 
shapes, but there is a common theme: small shi( s in one direction, 
followed by a larger, primary shi(  in the opposite direction, then a return 
to baseline and o( en a small opposite peak or damping oscillation. 

Interpretation
Many interesting questions are brought into view by the comparison 
of EP versus net-var structure. There are di- erences, of course, beyond 
those relating to scale and to physical versus statistical measurement. 
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Yet it is worthwhile to think further about some of the questions. 
It seems important, given the fundamental character of the 

EP model, to consider what constitutes the “stimulus” to which the 
subsequent response is linked. In EP research thatí s unambiguousó it 
is literally imposed by the experimental technology. In the GCP case, 
the stimulus isní t quite so clear, though we can make a case that, at 
least for the 6-hour events, it is the point event to which the world 

Figure 5. Comparison of A) positive up­tr ace auditory EP, with
 B) GCP composite of 12 24­ hr events.  

A) Signal­ave raged sensory EP

B) Signal­ave raged GCP event response
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responds. That, by de. nition, occurs near the beginning of the event. 
But, is there a post-stimulus delayót he equivalent of the 10 to 50 ms 
in EP measures between the stimulus and the . rst big spike in voltage? 
In the examples shown here, such a delay isní t easy to identify, though 
there is some structure that might qualify. 

The GCP epochs averaged in the . rst comparison are 6 hours in 
duration, surrounded by 12 hours preceding and following the formal 
event, with the “stimulus” roughly at the beginning of the event period. 
The stimulus in the 24-hour . gure might be posited at the 24-hour 
point marked by the vertical line, but in most of these cases the e- ective 
stimulus is episodic or distributed over the 24-hour period. 

There are speculative suggestions worth considering. Many events 
in the GCP experiment are in a strong sense internally de. ned. That 
is, the event exists only when it happens, so it is its own stimulus. 
This is most obviously the case for 24-hour events such as organized 
meditations and demonstrations. It may also be of value to think of 
endogenous stimuli. For example, a decision to act, say move a . nger, 
may appear in the EP data before it appears in consciousness. We 
note that the 24-hour subset does show a building response before 
the event period begins. A moving average incorporates later data 
into the present calculated point, but only about 30 minutes of the 
apparent 3–4-hour early buildup can be attributed to the mathematical 
smoothing process.

The primary research question is how any stimulus translates into 
a structured response in the random data from the GCP network. Why 
do our physical random devices become correlated at times when the 
thoughts and emotions of many humans become synchronized and 
coherent? The data say this is no accident or coincidence, and the 
experimental design ensures these correlations are meaningful. Could 
that widespread coherence generate an information . eld with the 
capacity to produce correlations in the random data? Do the intentions 
and expectations of researchers enter into the de. nition and execution 
of an experiment with results showing structure in what should be 
random data? There are multiple “explanations” for the small but 
highly signi. cant data deviations, but thus far none is fully satisfying. 
Probably we need to look for explanations that recognize and integrate 
multiple sources. 
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Global Consciousness versus Goal Orientation
It seems appropriate to look at the material that stimulated this 
excursion into analogues for the GCP event data. Peter Bancel spent 
many years doing careful post hoc analysis on the GCP database looking 
for information and parameters to de. ne a global consciousness 
(GC) model. He worked progressively toward demonstrations that 
generalized . eld models were a good . t to the data, and showed 
they were signi. cantly better than another major contender, DAT-like 
selection models that posit precognitive information about future 
results driving present choices (e.g., when to start the experiment) 
(Bancel & Nelson, 2008; Bancel, 2011; Nelson & Bancel, 2011). His 
most direct presentation of the case for . eld-like models was a 2013 
paper submitted for presentation to the Parapsychological Association 
annual meeting (Bancel, 2013). Not long therea( er, Bancel reversed his 
position and began describing and promoting a goal orientation model 
(GO) that is essentially the DAT approach he had earlier rejected (Bancel, 
2015). 

The GO model postulates psi-based experimenter selection of 
parameters, in particular the starting and ending points of the events. 
This model addresses only the primary measure, and is incapable of 
dealing with other structural elements of the GCP data, but Peter 
argues that GC caní t work, for technical and philosophical reasons. He 
supports his argument by a graphical analysis, shown in Figure 6A. It 
is from a paper summarizing Peterí s views on the most suitable model 
for GCP . ndings (Bancel, 2017).

The Figure 6A graph shows reversals at event boundaries that 
justify a preference for GO by conforming to an idealized selection 
model. Figure 6A is a composite of all short GCP events, which 
nominally allow the experimenter to select start/end times. (This is 
in fact not the case for a large proporton of the events. For example, 
many events are repetitions that use the prior speci. cations, or use 
timing drawn from media reports.) The proposal is that experimenter 
psi can achieve a desired future result by selecting from the naturally 
varying data sequence an appropriate deviant segment. Further, Bancel 
argues that selecting points in the data sequence that de. ne a positive 
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segment will cause the preceding and following segments to show a 
de. cit or a negative tendency (Personal communication, July 8, 2016): 

If there is a choice of how to partition a null dataset, so that 
the chosen segment has a mean >0, then the remaining 
segment will necessarily (on average) have a mean <0. 
Choosing a start time is like this because the choices all are 
relatively proximate: You realistically might choose a time a 
minute earlier or later; or 15 minutes earlier or later; but not 
12 hours or 12 days earlier or later.  

Figure 6. A) Cumulative deviation, short GCP events (from Bancel, 2017).
 B) Smoothed raw data, short GCP events (derived from Figure 6A). 

A) Cumulative deviation, short GCP events

B) Smoothed raw data, short GCP events
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I think this argument is fallaciousó not least because it sounds 
like the gamblerí s fallacy (Bennet, 2019), given that the “null dataset” 
is by de. nition random and is continuous over years. The “balancing” 
seen in the composite . gure clearly needs a better explanation. 

Something about this graphical presentation tugged at my 
unconscious for monthsó rooting around in old memories looking 
for images akin to this oscillating picture. Finally, it bubbled 
up to the surface. The graphic was reminiscent of event-related 
neurophysiological measures, which also show an oscillating response, 
albeit with a di- erent shape. To see the connection more clearly it was 
necessary to revert to raw data, as described earlier. In order to process 
these data using the EP procedures, I decomposed Bancelí s original 
cumulative deviation . gure to produce a . le of equivalent raw data and 
proceeded with smoothing. The result is shown in Figure 6B. It bears 
out my intuition that it should look like EP data.         

The cumulative deviation graph of the GCP “short” events shows 
sharply delineated in) ections at the event boundaries, even though 
it includes a large proportion of null and negative outcome events, 
and still more events with previously determined, . xed parameters 
(there is no selection). The precision of the . t to the idealized model 
is surprising, given the large proportion of events that do not conform 
to the required conditions. Perhaps the shape of the curve has another 
source than the proposed, goal-oriented psi data selection. The 
smoothed raw data graph, mimicking physiological EP measures, 
suggests a viable candidate.

Bancel made a similar . gure for all the GCP formal data, . rst 
normalizing all the various event lengths to a 24-hour standard (Figure 
7A). A context of 24 hours before and a( er was included in the plot, 
and as in the case of the short event example, there are in) ections at 
the event boundaries, and negative-going trends before and a( er. He 
argues that this supports the GO psi-selection model, but, as in the 
previous case, there are many exceptionsó events that explicitly do not 
conform to the required model criteria where selection is allowed. And 
again, there is an alternative “explanation” for the shape of the curve, 
namely an event-related potential model. The graph of smoothed 
raw data, Figure 7B, derived from the “all events” . gure is practically 
indistinguishable from typical EP graphs.
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An Independent Look
Dean Radin in the course of his peer review of this paper (personal 
communication, October 16, 2019) performed simulations that directly 
compared the two models and found no support for the GO perspective: 

I havení t done any more simulations recently, but from what I 
did look at I see why positive trends would appear before and 
a( er an event. Thatí s due to the dependencies introduced 
by smoothing. But I doní t see how those trends would end 

Figure 7.   A) 72­ hour context, all GCP events (from Bancel, 2017).  
 B) Smoothed raw data, all GCP events (derived from Figure 7A).

A) Cumulative deviation, all GCP events (normalized to 24 hrs)

B) Smoothed raw data, all GCP events (derived from Fig 7A) 
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up being negative. That doesní t make sense logically nor is 
it what the simulations show. . . . [M]y sense is that Peterí s 
[Bancel]argument doesní t stand up. 

These observations support my contention that some other 
explanation is needed for the shape of the cumulative deviation curves 
than that proposed by Bancel. His assertion that a selection model 
would produce negative deviations before and a( er the positive trend 
of the event data segment is not only logically dubious but is speci. cally 
not supported in appropriate simulations. 

A Single Event
While the comparisons described above depend on signal averaging 
across multiple events meeting a criterion of signi. cance, we can ask 
if a su+  ciently powerful individual event might show the same kind 
of structure. One that stands out in the GCP database is the terrorist 
attacks on September 11, 2001. The GCP network had been in place 
for three years and the number of Eggs (Electrogaiagram) had grown 
to 37, so the data recorded on September 11 were statistically robust. 
Because it was such a clear instance of an event that should instantiate 
the GCP hypothesis, we paid close attention. In addition to the a priori 
speci. ed hypothesis test, we looked at other aspects of the event and 
did other analyses, including one extending the time period to include 
a context of 9 days around the event. The standard net-var calculation 
was applied to data from September 7th to September 15th. The slope 
of the cumulative deviation graph beginning when the . rst World Trade 
Center tower was hit and continuing for nearly three days is extreme. 
An informal estimate for the probability lies between 0.003 and 0.0003 
(this means an odds ratio on the order of 1 in 1,000). Visual inspection 
(Figure 8) suggests the trend begins as much as a day before the planes 
crashed into the World Trade Towers and continues for more than two 
days a( er the towers fell.

Though the time-scale di- ers, the cumulative deviation graph for 
this singular event presents a picture that is much like that seen for the 
signal-averaged events shown above, leading us to ask what structure 
the corresponding raw data might show when processed using the EP 
protocol and low band-pass . ltering.
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In Figure 9A, we see an answer to that question. The graph of 
smoothed raw data from the 9/11 context analysis does look like EP 
data, as can be seen here. It has the general form we have seen before, 
with a large deviation bracketed by smaller deviations of opposite sign. 
For a comparison, Figure 9B shows an example of evoked potentials 
recorded during tests of four cognitive processes: action-e- ect binding, 
stimulus-response linkage, action–e- ect feedback control, and e- ect–
action retrieval. While I chose this picture because it is a good match, it 
is representative of a broad class of event-related potentials.

DISCUSSION
We have seen multiple examples of striking similarity between event-
related brain potentials and event-related correlations in random data. 
Is the GCP network of widely distributed random number generators 
picking up something like the evoked responses of an earth-scale 
consciousness to powerful stimuli? If that idea is to be given serious 
consideration, how can the timing of the 9/11 “response” be explained? 
It caní t be regarded as an immediate response to the terrorist attacks 

Figure 8. Cumulative deviation graph of the September 11, 2001, terrorist event. 
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because the apparent changes begin more than a day earlier. Could 
the small group of 50 or 100 terrorists planning and working toward 
the attack be responsible? That would be counter to the experience and 
. ndings of the Field REG studies of group consciousness. And it would 
be inconsistent with . ndings in the GCP database, where coherence 
among small numbers of people is associated with small e- ects. It is 
arguably just as likely that a global consciousness, whatever its nature, 
might manifest presentiments of the future, given an emotionally 

Figure 9.  A) Smoothed raw data from 9/11 context analysis looks like EP data. 
B) Brain evoked potentials during tests of four cognitive processes.

B) Contingent negative variation EP

A)  Smoothed raw data for 9 days around 9/11
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powerful stimulus, just as humans do (Radin, 2004). We can even 
calculate roughly the dimension of the former. The ratio of global-
scale response times to the time-course of human perception is on the 
order of 20,000 to 1 (Nelson, 2019). The presentiment response shows 
up in physiological data on the order of 3 to 10 seconds before the 
stimulus. This corresponds in the GCP data to 0.7 to 2.3 daysó in the 
same ballpark with the examples presented here. 

These analyses are interesting on multiple levels, and they raise 
good questions. It is premature to claim that the visual comparisons 
make a rigorous case akin to direct measures like recordings from the 
brain in EEG and EP work. We have only correlations and concordance. 
On the other hand, the conformance of event-related GCP responses to 
the general patterns of stimulus-related brain potentials is noteworthy. 
All the examples we have seen support the idea that the GCP network 
reacts to the stimulus of global events with temporal variation that 
practically duplicates the response of neural networks to relevant 
sensory stimuli. This explanation for the shape of the GCP data curves 
is arguably better than the experimenter psi-selection model proposed 
by Bancel. It is considerably more “down to earth” in that it requires 
no precognition of future system states to guide present choices. And 
there is no conundrum regarding events with . xed parameters or null 
and negative results. It is comfortably compatible with some temporally 
local, . eld-like model. While we caní t formally describe a mechanism 
that can connect a mass consciousness response to the RNG network 
deviations, there is a clear, well-established correlation. Notably, if we 
take a serious look, that is all we have in the evoked potential case as 
welló just established correlations. Yet, neurophysiologists use EPs for 
diagnosis and treatment with no further ado.

Almost all psi research depends on statistical rather than direct 
measures. But it can be argued that correlation is a thing, “ein Ding 
an sich,” and it is worth some e- ort to ) esh out that proposition 
(Atmanspacher, 2018). Can we draw an equivalence between statistical 
and physical measures? It is, at base, the same question as the more 
general one about information. Is it possible to formulate a relationship 
of information and energy that is like the one established early in 
the last century for energy and matter? If that happens, it will clarify 
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important issues, not only in psi research but more broadly in science 
and philosophy.

We will need a lot more data and much deeper thought to resolve 
such questions. 
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Abstractó The Dedication of Shakespeare's Sonnets has long been a 
mystery that orthodox (Stratfordian) scholars have been unable to resolve, 
the reason being that the true message is not evidentó it is concealed in 
cryptograms. We here address the Authorship Issue (Who was the true 
author of the monumental literature we attribute to "Shakespeare"?) 
from a scientific perspective. We follow the initiatives of John Rollett, 
Jonathan Bond, and David Roper, who brought their mathematical 
expertise to the challenge of identifying and deciphering cryptograms 
embodied in the Dedication of the Sonnets and in the Inscription on 
the “Shakespeare” Monument. We show that the combined statistical 
significance of the cryptograms is overwhelming, so that the messages 
must be accepted as the intended creations of the authorsóEd ward 
de Vere for the Dedication and Ben Jonson for the Inscription. The 
cryptograms confirm that Shakespeare was the mask adopted by de Vere, 
17th Earl of Oxford, as proposed by J. Thomas Looney in 1920, and that 
the intended recipient of the Sonnets was Henry Wriothesley, 3rd Earl of 
Southampton. In combination, the cryptograms denote a loving, possibly 
intimate, relationship between de Vere and Wriothesley. 
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Everything seemed to point to his being but a mask, behind which some great 
genius, for inscrutable reasons, had elected to work out his own destiny.

                                                                           óJ . Thomas Looney (1920, p. 3)

1. INTRODUCTION
The plays, Sonnets, and other poems we attribute to William Shakespeare 
(or Shake-Speare) are widely and justifiably recognized as the greatest 
contribution to the literature of the English language.

This being the case, one would imagine that all scholars who have 
an interest in the work of Shakespeare would wish to know as much 
as possible about his identity: What was there about his parentage, 
schooling, and life experiences that can begin to explain his knowledge 
of the worldó his highly detailed knowledge of France and Italy 
(including their languages), his knowledge of English history and court 
life (including court protocol and the pastimes of the nobility), his 
knowledge of botany, medicine, and many other fields (especially his 
highly detailed and accurate knowledge of the law), his knowledge of 
the classics (especially his familiarity with the works of Ovid), etc., etc.? 

Scholars have no persuasive answers to any of these questions 
since the orthodox doctrine identifies Shakespeare the great author 
with a man who was baptized as, and typically used the name of, William 
Shakspere, born and raised in the small town of Stratford-upon-Avon in 
the West-Midlands county of Warwickshire. The usual suggestion of an 
answer is “He was a genius.” But the greatest genius can process and 
build upon only the information he (“or she” understood throughout as 
appropriate) has acquired and assimilated as part of his life experiences.

We have some understanding of the origin of this doctrine, but 
we have no understanding of its persistence, except to note tható
as Shakespeare wroteóo ne can sometimes become “tongue-tied by 
authority.” If this is so, progress may require the efforts of one or more 
scholars who are not subject to “authority”ó more specifically, scholars 
who are not members of the English-Literature Establishmentó for 
instance, mathematicians or engineers.

How could mathematicians possibly contribute to the resolution 
of a question of literature? This is, admittedly, an unlikely eventó
unless the literary problem happens to involve cryptograms, in which 
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case a mathematician has a big advantage 
over any non-mathematician. This claim is 
the subject of this article.

Even a non-mathematician can make 
important progress if he thinks along 
scientific lines. So it was with J. Thomas 
Looney (see Figure 1), who initiated the 
current insurrection against the orthodox 
doctrine in 1920 with the publication of 
ì Shakepeareî  Identified in Edward de Vere, 
the Seventeenth Earl of Oxford (Looney, 
1920). Although not a scientist (he was a 

schoolteacher), Looney proceeded in a way that any scientist would 
recognize and appreciate: He began by identifying and then reviewing 
the relevant facts. This is the crucial distinction between the work to be 
described in this article and the work of Establishment scholars who 
typically try to fit the facts to the received theory. 

The current orthodox doctrine is based on the assumption or 
the theory that William Shakespeare, the great author, was William 
Shakspere, an otherwise unremarkableóand  possibly illiterateó person 
baptized on April 26, 1564, in Stratford-upon-Avon. Orthodox scholars 
then face the challenge of reconciling the few facts we have about 
Shakspere with the extraordinaryóan d so far unequalledó literary 
output that we attribute to Shakespeare. Scholars have attempted to 
make this problem somewhat more tractableóo r to appear somewhat 
more tractableó by replacing the actual name of William Shakspere, or 
variants thereof, with the name William Shakespeare, which Shakspere 
never used.

Looneyí s great contribution was to show that a careful analysis of 
the facts leads to the conclusion that “William Shakespeare” was not 
the name of a resident of Stratford-upon-Avon or of London, and was 
not the name of any known poet or playwright, but the nom de plume 
adopted by a nobleman, Edward de Vere, 17th Earl of Oxford.

The suspicion that “William Shakespeare” might be a nom de plume 
has a long history. Many names have been suggested for the identity 
of the great author. In the early 20th Century, a prime candidate for 
authorship was the erudite Sir Francis Bacon, the author of memorable 

Figure 1.  J. Thomas Looney
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but somewhat ponderous prose. (Think of ìë What is Truth?í  asked Jesting 
Pilate, and would not stay for an answer . . . î )

 The case for Sir Francis Bacon was advocated in the early 19th 
Century by Delia Bacon, an American woman who, she pointed out, was 
unrelated to Sir Francis. In 1856, she published an article in Putnamí s 
Monthly on "Shakespeare and His Plays: An Inquiry Concerning Them" 
(Bacon, 1856). She followed this up in 1857 with a 543-page volume 
entitled The Philosophy of the Plays of Shakespeare Unfolded. Elizabeth 
Wells Gallup, also an American woman, also spent years searching for 
cryptograms in the Shakespeare plays (Gallup, 1910). Delia Bacon and 
Elizabeth Wells Gallup both claimed to find evidence for Sir Francis 
secreted in some of the Shakespeare plays.

It appears that the Folger Shakespeare Library sought the 
opinion of two professional cryptographers, William F. and Elizebeth 
S. Friedman, who were world-renowned for their critical role in 
breaking Japanese codes in the tense years leading up to Pearl Harbor. 
The Friedmans carried out a highly detailed analysis of the Bacon–
Gallup proposals for cryptographic content of the Shakepeare oeuvre, 
and concluded that they could find no evidence of hidden messages 
such as had been proposed by Delia Bacon (Friedman & Friedman, 
1957). However, the Friedmansó presumably following the Folger 
initiativeó restricted their attention to the type of cryptogram used 
by Delia Baconót he biliteral cipher. Had the Friedmans carried out a 
more general investigation, they might have discovered cryptograms 
of a type not envisaged by Delia Bacon. The Friedmans subsequently 
received an award from the Folger Library.

The next serious investigation of possible cryptograms in the 
works of Shakespeare was carried out not by an academic Shakespeare 
scholar, nor by a professional cryptographer, but by an electrical 
engineer. John M. Rollett discovered three cryptograms in the 
Dedication of Shakespeareí s Sonnets. Rollett (who passed away in 2015) 
and his discoveries are the subjects of Sections 5 and 6.

It is relevant to note that Rollett, as an engineer responsible for 
advanced projects in the main telecommunications laboratory in Britain, 
had a more-than-adequate knowledge of the kind of mathematics 
necessary for determining the significanceóo r insignificanceóo f any 
patterns one might find secreted in apparently innocent text. 
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Later contributions by Jonathan Bond and David Roper will be 
discussed in the Sections 7, 8, 9, and 10. (Bond, Roper, and Sturrock 
were all trained as mathematicians. Bond and Roper are also Latin 
scholars.) 

The independent scholar Diana Price has carried out research on 
the life of William Shakspere (Price, 2012). As part of this research, Price 
has drawn up a chart that compares what is known of Shakspere with 
what is known of 24 writers in England whose lives overlapped with the 
life of Shakspere. It proves possible to analyze this chart mathematically 
in order to evaluate the probability that Shakspere was a writer like 
the 24 comparison authors (Sturrock, 2008). This analysis is discussed 
briefly in Section 4. 

The work of Bond, Looney, Price, Rollett, and Roper has been in 
the open literature for decades, yet it is still possible for a student to 
spend six to nine years at a major university in Britain or the United 
States, studying English literature and acquiring a BA, an MA, and 
a PhD along the way, and not even learn that there is a significant 
Shakespeare Authorship Question. (In some universities they might 
only learn that an American lady named Delia Bacon (1856) had the 
unsubstantiated idea that the works of Shakespeare were written by Sir 
Francis Bacon, and that she died in an asylum.)

Why do we care? Why should we care? Not everyone does care. 
We have heard a good friend remark Why does it matter who wrote the 
plays? We have the textó knowing the name of the author is not going to 
change the text!

To which we replyó When we listen to Beethoven, we also think 
of Beethoven. When we read The Life of Samuel Johnson, we think of 
Samuel Johnson and James Boswell. When we look at a Picasso, we think 
of Picasso. Our perception of the music or text or painting is influenced by 
our knowledge ofó and our feelings foró the composer or the writer or the 
artist. There is no real separation. What we hear or read or see informs our 
knowledge ofó and our appreciation ofó the man and his life and the event 
of this creationó and vice versa.

Suppose that, in all the libraries and conservatories of the world, 
all references to Ludwig Van Beethoven were removed and replaced by 
the name Josef Schmidt, a man who could not even play the fiddle or 
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whistle a tune. Would we not consider that not only a dereliction of 
scholarship but also a catastrophic injustice?

What would be the difference between erasing the identity of the 
great composer we know as Beethoven, and erasing the true identity of 
the great poet and playwright we know as Shakespeare?

Some scholars do care about the potential injusticeóan d 
dereliction of scholarshipóo f possibly attributing the poems and plays 
of Shakespeare to the wrong person. Regrettably, they tend not to be 
taken seriously. 

Furthermore, there is oftenó perhaps typicallyóa subplot, or 
hidden agenda, to Shakespeare plays, as has been explained in some 
detail by Eva Lee Turner Clark (Clark, 1931). 

The conventional attribution of the authorship to William 
Shakspere of Stratford-upon-Avon has become a doctrine that it is 
inexpedient and unwise to question. Resistance to the study of the 
Shakespeare Authorship Question seems to be more a political issue 
than a scholastic one.

We discuss some of the basic facts about Willliam Shakspere and 
Edward de Vere in Sections 2 and 3, respectively. More of their life 
events are noted in Table 1, which is located at the end of this article. 

2. WILLIAM SHAKSPERE—THE ORTHODOX CANDIDATE
According to the orthodox “Stratfordian” doctrine, the great author 
whom we know as Shakespeare was born, lived much of his life, and 
died and was buried in the small town of Stratford-upon-Avon in the 
county of Warwickshire in the West of England.

What records do we have of such a man? Noneó but we do have a 
few records of someone with a similar, but not identical, name.

A man who went by the name of William Shakspere or variants 
thereof (all with a short “a” as in “cat”, not a long “a” as in “bake”) was 
born in Stratford-upon-Avon in 1564. His baptismal record, dated 26 
April 1564, reads Guilielmus filius Johannes Shakspere. His burial record, 
dated 25 April 1616, reads Will. Shakspere gent. 

On November 27, 1582, a certificate issued at the nearby city of 
Worcester provided for William Shaxper to marry Anne Whateley of 
Temple Grafton. Whether a man of that name actually married a lady 
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of that name, we do not know, and is the subject of some intriguing 
speculation.

However, we do know that the very next day (November 28, 
1582), a certificate was issued in Worcester that gave William Shagspere 
permission to marry Anne Hathaway of Shottery, and that this marriage 
did take place, Anne Hathaway becoming Anne Shakspere. At the time of 
their marriage, William was eighteen years old and Anne was twenty-
six. Their first child, Susanna Shakspere, was baptised on May 26, 1583, 
according to the Holy Trinity Church parish register. Their next children 
were twins, baptized as Hamnet Shakspere and Judith Shakspere on 
February 2, 1584 (named after neighbors, see Table 1).

Scholars have found a few legal recordsó related to non-payment 
of taxes, purchases of grain, suits to recover unpaid loans, etc.óall in 
the name Shakspere or a similar version with the short “a.” Shakspere 
was a successful businessman who acquired considerable property and 
was one of the wealthest citizens of Stratford-upon-Avon when he died. 
The salient known facts about Shakspereí s life are listed, by date, in the 
Table 1.

There are no legal records that tie William Shakspere to any literary 
or related activities, as we shall see in Section 4. There are in fact reasons 
to suspect that William Shakspere was illiterateó which was the norm 
rather than the exception for low or middle-class citizens in England in 
the Sixteenth Century. 

It is surely significant that the death of Shakspere was a non-event 
(no eulogy, no state funeral, no move to have him buried in Westminster 
Abbey). By comparison, the playwright Francis Beaumont (who died in 
1616, the same year as Shakspere) was buried in Westminster Abbey.

The six signatures that scholars attribute to “Shakespeare” 
are shown in Figure 2. The first signature in Figure 2, dated May 11, 
1612, was on a  deposition in what is known as the “Mountjoy case.” 
Shakspere was called to be a witness in a case concerning a dowry that 
was promised and (according to the petitioner) reneged on. (Shakspere 
was said to have been the broker of the marriage transaction, but he 
claimed to have no recollection of the agreement.) Signatures 2 and 
3, dated March 11, 1613, appear on documents related to the purchase 
of the “Blackfriars Gatehouse.” Signatures 4, 5, and 6 all appear on 
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his will, which was dated March 25, 1616, but which may have been in 
preparation for some months.

These six signatures hardly give the impression of someone who 
lived by the pen, creating poems and plays for a total of more than 
880,000 words. Jane Cox, who was Custodian of the Wills at the Public 
Records Office in London, wrote:

Figure 2.  The six known signatures of William Shakspere of Stratford. 

Signature on the Mountjoy Deposition, May 11, 1612

Signatures on the Blackfriars Documents, March 11, 1613

Signatures on the the Will, March 25, 1616
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It is obvious at a glance that these signatures, with the 
exception of the last two [the Blackfriars signature, Nos. 2 
and 3] are not the signatures of the same man. Almost every 
letter is formed in a different way in each. Literate men in the 
sixteenth and seventeenth centuries developed personalized 
signatures much as people do today . . . (Michell, 1996, p. 100)

Anyone who has not been indoctrinated with the orthodox beliefs 
concerning Shakespeare may be rather puzzled by the fact that this man, 
who is credited with writing almost a million words, never developed a 
recognizable signature. Some independent scholars point out that, in 
the 16th and 17th centuries, it was normal practice for a law clerk to sign 
on behalf of a client who was illiterate. The client had merely to touch 
the signature and attest that that was indeed his name. 

The proposed portraits of “Shakespeare” are a major puzzle. An 
early image of William Shakspere is based on a sketch of a monument 
to “Shakspeare,” erected in Holy Trinity Church at an unknown date. 
This sketch was made by the antiquarian Sir William Dugdale in July 
1634. An engraving, based on Dugdaleí s drawing, was prepared by 
Wenceslaus Hollar and included in Dugdaleí s Antiquities of Warwickshire 
published in London in 1656. 

The earliest purported image we have of the great author is that 
prepared by Martin Droeshout for inclusion in the publication, in 
1623, of Mr William Shakespeareí s Histories Comedies and Tragedies, now 
referred to as the First Folio. This image, which is shown in Figure 3, 
obviously bears little or no relationship to the Dugdale portrait shown 
in Figure 4. There is no record of what modeló if anyóD roeshout used 
in preparing his engraving. 

A number of scholars have listed a number of problems with 
the Droeshout portrait. See, for instance, David Roper (2008, p. 408 
et seq.). For instance, the head of the figure is too large for the body. 
Another cause for concern is the thick line that extends from beneath the 
chin, upwards to the lobe of the left ear, which looks suspiciously like the 
outline of a mask.

The image of Shakespeare that one can see today (Chiljan, 2011) is 
shown in Figure 5. This image appears to be that of a well-fed and self-
satisfied man whose hands rest on a cushion, the right hand holding 
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Figure 3. Martin Droeshoutí s portrait 
engraving of Shakespeare on the title 
page of the First Folio (1623). 

Figure 4. Hollarí s engraving of Sir William 
Dugdaleí s portrayal of the Shakespeare 
monument ( July 1634).

a quill and the left hand resting 
on a small sheet of paper. This 
version of “Shakespeare” obviously 
bears little or no resemblance to 
either the portrait sketched by Sir 
William Dugdale in 1634, or to the 
Droeshout portrait featured in the 
First Folio. Bianchi (2018) claims 
to find evidence that this bust was 
installed in Holy Trinity Church 
in 1746, in the course of repairs 
(replacing an older bust by Gerard 
Johnson), and that the new bust 
is actually that of Carlo Vizziani 
(died 1661), an Italian attorney who 
was Rector of La Sapienza, of the 
University of Rome.

Figure 5. Shakespeare monument as it 
appears today in The Holy Trinity Church, 
by Gerard Johnson (but see Bianchi, 2018).
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Quite recently, what is now 
known as the “Sanders portrait,” 
shown in Figure 6 (Sanders portrait, 
Wikipedia, 2020; Nolen, 2010), 
has been proposed as a portrait of 
“William Shakespere.” This portrait 
is currently owned by Lloyd Sullivan, 
who is believed to be a distant relative 
of John Sanders, who is believed to 
have been an early (perhaps the first) 
owner of the portrait, and who may 
have been the painter. The painting 
has been in the same family for 400 
years. However, the clothing includes 
silver threads, which were worn only 
by noblemen at that time. A rag-paper 

label, that was attached to the back of the portrait at an unknown date, 
carries text that is now illegible but was transcribed in 1909 as follows:

Shakespere
Born April 23ñ 1564
Died April 23ñ 1616
Aged 52
This likeness taken 1603 
Age at that time 39 ys.

The quoted date of birth is consistent with the recorded date of baptism 
(April 26, 1564), and the quoted date of death is consistent with the 
recorded date of burial (April 25, 1616). The portrait, painted in oil on an 
oak panel, has been subjected to many tests none of whichót o dateó
invalidates the proposed credentials of the portrait. 

To sum up, there is no accepted portrait of William Shakspere, and 
the images we do have are grossly inconsistent. The Sanders portrait 
has the merit that it could be a real portrait of a real person that was 
prepared while the subject was alive in the 16th Century.

In scientific research, it is always good to have more than one 
hypothesis in mind. The legal system would not work very well if the judge 
were required to listen to the attorney for the prosecution, and to ignore 
the attorney for the defense. So if we are to consideró or reconsideró

Figure 6. The ì John Sandersî  portrait, 
ostensibly of William Shaksper (1603). 
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the case for William Shakspere as the great author, we should pay some 
attention to one or more alternative candidates. If all alternatives fare 
worse than Shakspere, then the case for the orthodox candidate will be 
strengthened. If, on the other hand, one of the alternatives is found 
to have a stronger case to present, that would be a good reason to 
reconsider oneí s support of William Shakspere. For this reason, we now 
turn our attention to the current leading alternative candidate for the 
title of Author. He is Edward de Vere, 17th Earl of Oxford.

3. EDWARD DE VERE, 17TH EARL OF OXFORD, 
THE LEADING CHALLENGER

For at least three hundred years, various scholars haveó for various 
reasonsóso ught an alternative identity for the great author we know 
as Shakespeare. This search obviously reflects a dissatisfaction with 
the orthodox candidate, William Shakspere. Some of the reasons for 
this dissatisfaction were evident in the preceding section. We shall 
find further reasons in subsequent sections. A few of the alternative 
candidates were listed in the Introduction, where we named Edward de 
Vere, 17th Earl of Oxford, as the current favorite.

Since de Vere was a nobleman, there is of course a great deal of 
information about him in the public record. Yetóo ddly enoughó
there is also a good deal of information that is conspicuously missing. 
For instance, the circumstances of his death are uncertain. There was 
an uncanny silence about it. There was no grand funeral. There was 
no public mourning. No one wrote a eulogy concerning a premier 
nobleman (who may have been the most famous poet and playwright 
of the timeóo r perhaps of all time).

Edward de Vere was born on April 2, 1550, at the de Vere ancestral 
home, Hedingham Castle, in Essex. During his fatherí s lifetime, Edward 
had the courtesy title (not an official title) of Viscount Bolebec. He began 
his remarkable education very early, first with tutors, then becoming a 
student at Queení s College, Cambridge, at the tender age of eight. The 
principal known facts about Oxfordí s life are listed in Table 1, which is 
shown at the end of the article.

The 16th Earl died in 1562, whereupon de Vere became the 17th 
Earl, inheriting the earldomí s estates and the title of Great Lord 
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Chamberlain, becoming the premier earl in the country and the 
richest. Since Oxford was underage (12), he became a royal ward and 
was assigned to the care of Sir William Cecil (later Lord Burleigh) whose 
estate was on the Strand. It is significant that the Cecil home had one 
of the most extensive libraries in Europe.

Oxford had excellent tutors (Thomas Fowler, Lawrence Nowell, and 
Sir Thomas Smith), and would have had an association with the great 
scholar Arthur Golding (his uncle), who was in the employ of Burleigh. 
Golding is known as a translator of Ovidí s Metamorphoses which had a 
great influence on young Oxford. (Some suspect that Oxford actually 
prepared the translation.) Oxford became fluent in Latin and French, 
and probably competent in one or two other European languages such 
as Spanish and Italian. After a brief widowhood, de Vereí s mother was 
remarried (to Sir Charles Tyrell), an event that has a strong echo in 
Hamlet, which some scholars suspect to be autobiographical.

At the age of fourteen, Oxford was registered as a student at 
St Johní s College, Cambridge. At the age of seventeen, Oxford was 
admitted to Grayí s Inn for legal studies which, some scholars suspect, 
led to the extensive and remarkably accurate knowledge of the law 
in the works of Shakespeare. At about that time, Oxford by accident 
killed Thomas Brincknell, a servant in the home of William Cecil, while 
practicing fencing maneuvers with another employee, Edward Baynom. 
Brincknell was considered to have been drunk at the time, and the jury 
returned a verdict of felo de se (death by his own fault).

Oxford was a skilled dancer and very witty. Not everyone at court 
appreciated his wit, but he had overriding protection since he became 
a favorite of the Queen, who called him her “Turk.” Oxford was keen 
to engage in military service, which was the normal ambition of a 
nobleman. The Queen routinely refused his petitions, but he did serve 
briefly under the Earl of Sussex in putting down the rebellion of the 
Northern English Catholic nobles, and was part of the fleet that sailed 
out to confront (and defeat) the Spanish Armada.

Oxford was highly athletic and distinguished himself in several 
tournaments, which further raised his status in the eyes of the Queen.

In 1571, Oxford married Anne Cecil, the fifteen-year-old daughter 
of William Cecil. To make this marriage possible, the Queen raised Cecil 
to the peerage with the title Lord Burleigh. Most marriages among the 
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nobility were not love-matches, and this marriage proved to be rocky 
on the part of Oxford, although Anne was loyal and loving throughout.

In 1574, still anxious to distinguish himself with military service, 
Oxford went (without leave) to Flanders with the goal of taking part 
in the military campaign against Spain, but the Queen soon had him 
escorted back to England.

In 1575, the Queen finally gave Oxford leave to travel, which he 
did con brio. He traveled to Paris, where he was received with honor 
at court, then went on to Strasbourg, where he met the great scholar 
Sturmius. Then began his year-long travels in Italy, with which Oxford 
became enthralled. He set up home for some months in Venice, but 
also visited Florence, Genoa, Mantua, Milan, Padua, Siena, Verona, and 
possibly Messina and Palermo in Sicily. He adopted Italian manners 
and dressóso  much so that on his return to England he was referred 
to as the Italianate Englishman.

The word economy never entered into Oxfordí s lexicon, and he in-
structed Burleigh to sell his estates whenever necessary to cover his 
expenses. So began his descent into penury.

While he was in Italy, his wife gave birth to a daughter, Elizabeth. 
However, Oxford learned of rumors that he was not the father of this 
child. Hot-headedly, he refused to meet with her or her relatives who 
were waiting to greet him on his return to England. Oxford distanced 
himself from Anne who continued to live with their daughter at the 
home of Burleigh (Anneí s father).

In 1580 Oxford purchased a mansion known as Fisherí s Folly in 
Bishopsgate, where he is reputed to have set up a “college” for aspiring 
poets and playwrights, including Thomas Churchyard, Thomas Lodge, 
John Lyly, Anthony Mundy, Thomas Nashe, and Thomas Watson.

In 1581, Oxford confessed to the Queen his involvement with a 
Catholic party and was sent briefly to the Tower of London. He was later 
reconciled with his wife who subsequently bore him a son (born and 
died in 1583) and three daughters, one of whom died in infancy.

Not surprisingly, Oxford had a mistress (reputedly a dark-com-
plexioned beauty) named Anne Vavasour. Anne had a miscarriage in 
1580, and gave birth to a son on March 21, 1581. However, Anne was 
a lady-in-waiting to the Queen, who was not amused and sent Anne, 
Oxford, and their son, to the Tower. They were released on June 8.
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        Oxford remained out of favor with the Queen until June 1, 1583, 
when he was finally allowed to return to court. This would have been 
a period of disgrace, such as one may find as a feature of the Sonnets. 
Anneí s uncle, Thomas Knivet, took umbrage at Oxfordí s dishonoring 
his family, and there began a feud between the two families, sometimes 
acted out in a manner reminiscent of the feud between the Montagues 
and the Capulets. In one of the encounters, Knivet succeeded in 
wounding Oxford (which may be related to references to the lameness 
of the author in the Sonnets).

Oxfordí s financial situation went from bad to worse. For instance, 
he had invested (and lost) £3,000 in Frobisherí s third attempt to find 
a Northwest Passage. To everyoneí s surprise, the Queen (usually very 
tight-fisted) granted Oxford a lifetime annuity of £1,000, payable quar-
terly, with no accounting required. This atypical act of generosity re-
mains unexplained.

Oxfordí s wife Anne died in 1588. With the Queení s blessingóand  
perhaps at her instigationó he married one of the Queení s maids of 
honor in 1591. Fortunately, Oxfordí s new wife, Elizabeth Trentham, was 
wealthy. She bore him a son and heir, Henry, in 1593. (Surprisingly, 
Oxford seemed to show little interest in his son.) Oxfordí s daughter 
Elizabeth married the sixth Earl of Derby in 1594. Oxfordí s daughter 
Susan married Philip Herbert, later 4th Earl of Pembroke and 1st Earl of 
Montgomery, one of the “incomparable pair of brethren” to whom the 
First Folio was later dedicated. The "incomparable pair" were brothers 
Philip and William Herbert, sons of Countess Mary Sidney Herbert, 
thought to be the most educated woman in England at the time, 
comparable to the Queen.

From 1591 on, apart from his participation in state trials, etc., 
little is known of Oxfordí s life except that he patronized literature and 
supported a company of actors. He was acclaimed by his contemporaries 
as the “best playwright” of the time but writing under an alias (Table 1).

In 1596, Oxfordí s wife purchased a house known as Kingí s Place 
in Hackney, then a village near to the capital. It is believed that Oxford 
died at Hackney on June 24, 1604, and was buried at St. Augustineí s 
Church. An entry in the church register has the annotation “plague.” 
However, scholars find it curious that there was no memorial, and (as 
far as we can tell) Oxford left no will.
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For comparison with the purported signatures of William 
Shakspere shown in Figure 2, we show in Figure 7 a typical signature of 
de Vere. The symbol just above the gap between Edward and Oxenford is 
thought to indicate a coronet, indicative of his status as Earl. A sample 
of de Vere's penmanship is shown in Figure 8. This is a letter written (in 
French) when he was in his teens.

Figure 7. A typical signature of Lord Oxford.

Figure 8.  A sample of Lord de Vereí s penmanship in a signed letter written in French 
when he was in his teens.
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We show, in Figures 9 and 10, two portraits of Oxford that are 
believed to have been painted when he was twenty-five years old.

4. THE SHAKESPEARE AUTHORSHIP QUESTION 
FROM A SCIENTIFIC PERSPECTIVE

Our goal is to address the Shakespeare Authorship Question as if it 
were a problem of science rather than literature (Sturrock, 2013), and in 
that way specifically to understand the implications for the Authorship 
Question of discovering one or more cryptograms.

However, before discussing cryptograms, we should note that 
there are other significant forms of evidence. For example, we may 
consider the question of whether or not William Shakspere from 
Stratford-upon-Avon was a writer. 

The independent scholar Diana Price (see Figure 11) has compiled 
evidence relevant to this question in the form of a Chart of Literary 
Paper Trails (Price, 2012). Price compares what is known about William 
Shakspere with what is known about twenty-four writers who lived in 
England at the same time as Shakspere. For each of these writers, and 

Figure 10. Portrait of Edward de Vere 
by Marcus Gheeraedts, known as the 
St. Albans portrait. Date unknown.

Figure 9. Edward de Vere, circa 1575. The 
Welbeck portrait, painted while Oxford was 
in Paris. National Portrait Gallery, London. 
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for Shakspere, we may follow Price in considering 
whether or not there exists evidence in each of 
ten categories relevant to the literary profession 
(Sturrock, 2008). We find that there is evidence 
conforming to at least three categories for each 
comparison author, but none for Shakspere. Our 
analysis of this evidence leads to the conclusion 
that there is only one chance in 100,000 that 
Shakspere was a writer (obviously implying that the 
Great Author was someone other than Shakspere).

In order to pursue the Authorship Question according to the 
guidelines of scientific inference, we adopt the terminology and 
methodology of an article entitled "Applied Scientfic Inference" 
(Sturrock, 1994), which is based on Bayesian principles. We may start 
by identifying a set of hypotheses that is complete in the sense that one 
and only one of the hypotheses must be true. We may then update our 
assessments of those hypotheses in response to the available relevant 
information. 

One possible set of hypotheses would be 

H1: Shakespeare was Shakspere, and
H2: Shakespeare was not Shakspere,

where Shakespeare denotes the Great Author.
We would need to update our assessments of these hypotheses in 

response to the results of the cryptogram analyses that we shall carry 
out in later sections. This would require us to decide how likely we are 
to find a cryptogram on the basis of each of these hypotheses. In order 
to relate our analysis to cryptograms, it is more helpful to adopt the 
following hypotheses:

H1: The Authorship Issue involved secrecy, and
H2: The Authorship Issue did not involve secrecy.

To find a cryptogram would obviously support H1. The whole purpose 
of a cryptogram is to send a message secretly. If there is no secrecy, 
there is no point in creating a cryptogram.

However, according to the orthodox Stratfordian theory, there was 

Figure 11. Diana Price
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nothing secret about the identity of the author. There was no Conspiracy 
of Silence to hide the identity of the Great Author. Hence finding a 
cryptogram would support hypothesis H1. But since H1 is incompatible 
with the orthodox Stratfordian theory, finding a cryptogram comprises 
evidence against the orthodox Stratfordian theory.

When we come to analyze cryptograms, we shall be able to 
calculate the probability that the relevant text occurred by chance. 
Disproving chance (or showing that chance was unlikely) leads to the 
probability that the text had been created intentionally, which would 
rule out the orthodox Stratfordian theory. Hence the probability that 
a cryptogram has not occurred by chance can be interpreted as the 
probability that secrecy was involved, which may in turn be interpreted 
as the probability that the Stratfordian theory is false. Hence if we 
choose to limit our choices to the two hypotheses

Shakespeare was William Shakspere, and
Shakespeare was Edward de Vere,

then finding a cryptogram will represent evidence in support of the 
Oxfordian hypothesis.

If we were considering a standard laboratory experiment, for 
which the possible outcomes are expected to be well-known and for 
which the relevant theory is well-established, we could set probabilities 
(known as the “prior probabilities”) on the possible results of the 
experiment before the experiment is undertaken. If the actual results 
are found to conform to the expectation, that would of course support 
the theoryóo therwise not. However, the study of cryptograms is not 
the same as a standard laboratory experiment: One does not know all the 
possible outcomes in advance. This means that one cannot treat the study 
of cryptograms in exactly the same way that one would treat the analysis of 
a laboratory experiment.

In order to clarify the difference, it is helpful to revise our 
terminology. In the study of a laboratory experiment, one may expect 
to have enough information to assess the probability of finding each of 
the possible outcomes of the experiment. These are expressed as the 
prior probabilities. However, anyone looking for hidden messages has 
at best only a vague idea of what they might find, and may therefore 
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have only a vague interpretation of whatever text he might find more-
or-less hidden in the material under investigation. One must expect 
that different analysts are likely to have different interpretations of 
whatever hidden messages they might findóo r think they have found. 
To recognize this intrinsicó necessarily subjectiveóc haracteristic of 
cryptology, it seems helpul to introduce the term degree of belief, for 
which we use the notation DOB (Sturrock, 2013). 

This concept (degree of belief) plays the same role in the analysis 
of cryptogams, etc., as the concept of probability does in the analysis 
of laboratory experiments. So we would start with a prior degree of 
belief that the Authorship Issue involved secrecy, and a prior degree of 
belief that it did not, etc. Then we need to adjust that degree of belief 
in reponse to whatever evidence we find concerning cryptograms, etc.

As we shall see, some of these degrees of belief can be very small. 
In the usual notation for a probability, one might be encountering and 
combining numbers like 0.001 and 5 10–6. Besides being a little awkard 
to deal with, it is not too easy to “get a feel” for such numbers.

In an article on Applied Scientfic Inference in this journal (Sturrock, 
1994), we have adopted a suggestion of Edwin Jaynes (2003), who 
pointed out that a concept that originated in electrical engineering can 
be very useful in the present context. We can measure a probability (or 
a degree of belief) in decibels, which has the abbrevation db. If we start by 
assigning a probability P to a proposition, this may be converted to an 
Odds by 

         
         (1)

The analyst can then express his degree of belief in the proposition as 
follows:

        (2)

The following Table 2 gives a few examples of this conversion.
Since this notation may not appeal to every reader, we shall normally 

express a degree of belief both as a probability and as measured in db.

!!!!
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5. AN INTRODUCTION TO THE DEDICATION 
OF THE SONNETS AND ITS MESSAGES

Shake­S peareí s Sonnettes was registered for publication by the Stationersí  
Company on May 20, 1609. The entry in the Stationersí  Register reads

Entred for his copie under thandes of master
Wilson and master Lowndes Warden a Booke
called SHAKESPEARES sonnettes.

The publisher was Thomas Thorpe, and the book was to be sold by 
two booksellers: William Aspley at the sign of The Parrot in St Paulí s 
churchyard, and William Wright at Christí s Church Gate near Newgate. 
As Jonathan Bond (2009) has commented: Of the birth in print of what 
would come to be the most celebrated poems in the English language, not 
another word was said. The SONNETS disappeared.

The title page is shown as Figure 12 and the Dedication as Figure 
13. The space between parallel lines on the title page would normally 
have contained the name of the author. For Shake­S peareí s Sonnettes, 
the location is blank. 

The Dedication receives little attention from orthodox Shakespeare 
scholars, perhaps because a dedication would normally be composed by 
the publisher. Most scholars infer from the initials “T.T.”, in the bottom 

TABLE 2 
Relating Probability, Odds, and Degree of Belief

Probability Odds Degree of Belief in db

0.001 0.001 –30
0.01 0.01 –20
0.1 0.11 –9.5
0.5 1 0
0.9 9 9.5
0.99 99 20
0.999 999 30
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right corner, that the Dedication was composed by Thomas Thorpe. 
However, this dedication is unlike any other dedication of that era, and 
unlike any dedication 
composed by Thomas 
Thorpe, as we see from 
an example of a Thorpe 
dedication shown as 
Figure 14.

In a book of 490
pages entitled Shakes­
peareí s Sonnets, editor 
Katherine Duncan-
Jones (1997) reproduces 
the Dedication, 
remarks that the over­
rhetorical wording is 
evidently Thorpeí s, and 

Figure 12. The title page of Shake­
speareí s Sonnets.

Figure 13. The Dedication in Shake­
speareí s Sonnets.

Figure 14.  Thomas Thorpeí s (typical) dedication of a 
book, to his colleague Thomas Blount.
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comments on what she assumed was Thorpeí s description of himself 
as THE WELL­ WISHING ADVENTURER. 

In a book of 493 pages, also entitled Shakespeareí s Sonnets, Stephen 
Booth (2000) refers to Thorpeí s dedication (p. 547) but neither reproduces 
nor discusses it. 

In a book of 671 pages entitled The Art of Shakespeareí s Sonnets, 
Helen Vendler (1997) does not even mention the Dedication.

These orthodox scholars, who naturally believed the poems to be 
the work of William Shakspere, never suspected that the Dedication 
might contain one or more hidden messages. 

What attention the Dedication has received from orthodox scholars 
has been speculation about the identity of “Mr. W.H.” According to 
Stanley Wells (1970, p. 6), ìM r W.H.î  provides the biggest puzzle of all. 
According to Samuel Schoenbaum (1970), the identity of ì Mr. W.H.î  is a 
riddle that to this day remains unsolved.

The fact that the Dedication actually contains hidden messages 
was discovered not by a Shakespeare scholar but by a physicist and 
electrical engineeró John Rollett (see Figure 15).

John M. Rollett studied physics at Trinity College, Cambridge, and 
received a PhD degree from London University. He was for many years 
an engineer at the British Post Office Research Station at Dollis Hill in 
northwest London, and was author of about fifty articles and patents. 
Dollis Hill was the principal research station in Britain for telephones 
and related technology. Rollett was closely involved in the major Post 

Office project at that timeót he design and 
installation of a new transatlantic telephone 
cable. He was known to his colleagues as 
highly intelligent and highly inquisitive, and 
was known for his persistence in sticking with 
a difficult problem until it was solved. Rollett 
had wide interests, including Elgarí s Enigma 
Variations on which he wrote a short book, 
and he would discuss these interests at length 
with his Dollis Hill colleagues.

As we shall see, Rollett was responsible 
for a breakthrough in Shakespeare Authorship 
research, which contributed to the current Figure 15. John M. Rollett
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pre-eminence of the candidacy of Edward de Vere, Earl of Oxford. 
However, ever an independent scholar, Rollett later advocated William 
Stanley, Earl of Derby, as the great writer we know as Shakespeare 
(Rollett, 2015).

There is no better introduction to the mystery of the Dedication of 
the Shakespeare Sonnets than the one written by Rollett himself (Rollett, 
1999, 2004, pp. 253–266), which followed his seminal articles in 1997 
(Rollett, 1997a, 1997b).

There it is, so familiar, and so obscure: what an amazing 
production! Thereí s nothing like it anywhere else in Elizabethan 
or Jacobean literature. What does it mean, for a start? What is 
it trying to tell us? The opening phrase is so well known, ì To the 
onlie begetter,î  but how many people know that the spelling of 
ì onlieî  is very rare indeed? It could have been, in its tiny way, 
a clue to something quite unexpected until very recently. Surely 
there is rather more to the Dedication than first meets the eye.

It is interesting to see how Rollett was led to his discovery. In 
1964, “the 400th anniversary of a certain gentleman from Stratford,” 
more than 400 books dealing with Shakespeare were published. The 
Shakespeare scholar Leslie Hotson published a book entitled “Mr. W.H.,” 
in which Hotson claimed to have determined the identity of “Mr. W.H.” 
(Hotson, 1964). Rollett initially found the book “completely convincing.” 
Hotsoní s proposal was that “W.H.” referred to William Hatcliffe, who 
was admitted as a law pupil to Grayí s Inn in 1586. The next year, Hatcliffe 
was elected Prince of Purpoole, “a kind of temporary Lord of Misrule or 
Lord of Liberty,” to preside over the festivities of the Christmas Season. 
In that position, Hatcliffe would have been expected to act like a prince 
of royal blood. Had the festivities included an induction ceremony in 
which Hatcliffe was carried on a throne covered by a canopy, it might 
have explained the opening lines of Sonnet No. 125, “Were it ought to 
me I bore the canopy . . . ” However, Rollett learned (and Hotson should 
have known) that no canopy was ever carried over a Prince of Purpoole.

Hotson declared that the Dedication was a cryptogram composed 
by Thorpe. His interpretation involved a complex procedureóH e starts 
with “Mr. W.H.” in line 3, moves down to pick up the H in the next line, 
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chooses HAT from this word, then drops down to line 7, and picks up 
EVER-LIV-ING. In this way, Hotson picked up “HATLIV”, which seemed 
to be a reasonably good shot at ìH atcliffe.î  Rollett initially in 1964 accepted 
this argument, but by 1967 he decided that it was “utter nonsense.” For 
Rollett, there were too many arbitrary steps in the proposed solution. 

Rollett remarked: It [was] obvious that Hotson was very strongly 
biased towards the result he claimed to find. He added, It is not a good 
idea to have preconceptions in this kind of endeavor.

However, the time that Rollett had spent in following Hotsoní s 
trail led him to suspect that, although Hotsoní s proposed cryptogram 
was nonsense, the Dedication seemed to be strange enough that it 
might be concealing some kind of message. Rollett noted that one of 
the oddest features of the Dedication is the full-stop after every word. 
It occurred to Rollett that this suggested that one should count words 
. . . for instance, every 3rd word, or every 5th word, etc. That idea led 
nowhere, so Rollett then tried alternating numbersóe .g., every 3rd 
word, then every 5th word, etc. That also led nowhere.

Rollett then focused on another peculiarity of the Dedication: The 
text is laid out in three inverted pyramids, of lengths 6 lines, 2 lines, 
and 4 lines. Perhaps the message (if there was one) could be found 
by taking the 6th word, then the 2nd word, then the 4th word, and 
repeating. This led Rollett to the sequence

 THESE SONNETS ALL BY EVER

Actually, the complete cryptogram reads

 THESE SONNETS ALL BY EVER THE FORTH

We examine this discovery in the next section and in Section 10. 

6. ì THESE SONNETS ALL BY EVER THE FORTHî
Rollett was intrigued with the discovery of

 THESE  SONNETS ALL BY EVER THE FORTH

in the Dedication. However, Rollett had never heard of an Elizabethan 
poet named EVER, leading him to dismiss the idea that the Dedication 
might contain a cryptogram.
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Two or three years later, Rollett was in a library and on an impulse 
decided to look up the article on Shakespeare in the Encyclopedia 
Britannica. Towards the end of the article, he found a section headed 
“Questions of Authorship.” He read the general arguments, including a 
paragraph on Francis Bacon, then came to the following two sentences:

A theory that the author of the plays was Edward de Vere, 17th 
earl of Oxford, receives some circumstantial support from the 
coincidence that Oxfordí s known poems apparently ceased just 
before Shakespeareí s works began to appear. It is argued that 
Oxford assumed a pseudonym in order to protect his family from 
the social stigma then attached to the stage, and also because 
extravagance had brought him into disrepute at Court.

Rollett immediately recalled the word EVER, and realized that it could 
be read as E VER for Edward Vere.

However, this discovery also made no great impression on Rollett. 
He was still looking for the identity of “Mr. W.H.”, and still did not 
doubt that the gentleman from Stratford-upon-Avon was the author 
of the Sonnets and everything else. It was, as he remarked (Rollett, 
1999), A strange coincidence, not to say a thought­ provoking one, but I 
still remained very skeptical, and was sure that chance was the most likely 
explanation of this odd result.

Rollett noted that there was a possible connection between de 
Vere and the Dedication in that the sequence 6 – 2 – 4 matches the 
number of letters in the name Edward de Vere. Nevertheless, Rollett 
was disappointed that this sentence still did not seem to make sense. 
He could find no way in which de Vere was the “fourth” in anything. 

The true meaning of “the forth” or “the fourth” may never be 
known, but Jonathan Bond, whom we shall meet in the next section, 
has offered the following suggestion:

de Vere, on reaching his majority, was keen to undertake military 
service, but the Queen for some time refused that request. Had 
she given approval, Oxfordí s military service would most likely 
have been in the Netherlands, where the Protestant population 
was waging war against the occupying power, Spain. England 
was not officially involved in that struggle until Antwerp was 
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captured by Spanish forces in 1585. This led Elizabeth to sign the 
Treaty of Nonsuch, which brought England into the war against 
Spain in support of The Netherlands. De Vere was then allowed 
to engage in military serviceó but only briefly. 

Bond has pointed out that that the Dutch for “the fourth” is “de 
vierde,” which is phonetically close to “de Vere.” This suggestion is 
intriguing. There may be no persuasive interpretation of “The Fourth” 
that we can identify four centuries after the Dedication was composed. 
It is possible that “the fourth” was part of an in-joke between the author 
of the Dedication and the intended recipient. de Vere may have been 
the fourth “something” that had some special significance for de Vere 
and the dedicatee. There is some indication that de Vere was the fourth-
ranking member of the Queení s Privy Council, which may have given 
him some leverage in negotiations with the Queen and Robert Cecil.

We return to our discussion of the possible significance of “The 
Forth” in Section 10.

This discussion hinges on the question of whether or not the 
sentence THESE SONNETS ALL BY EVER THE FORTH was intentionally 
built into the Dedication, or appeared purely by chance. We can address 
this question by supposing that the author went through many versions, 
using the same words but in many different arrangements of those 
words. For instance, we can leave the words in their actual order, but 
change the rule for selecting words. Rather than select the 6th word, 
then the 8th word, then the 12th word, etc., we suppose that we can 
select any seven words. Then, keeping them in the order in which they 
actually occur, we can examine the sequence for a sensible message. 
None of them looks like a sensible message. 

We have actually carried out one thousand simulations, and the 
four that seem nearest to a sensible message are the following:

OF THESE SONNETS W H HAPPINESSE PROMISED
THE INSUING Mr EVER WELL WISHING ADVENTURER
ONLIE W HAPPINESSE OUR POET WELL WISHING
ONLIE W PROMISED THE ADVENTURER SETTING FORTH

We give a list of 50 such “sentences”, obtained by this random 
procedure, in Figure 16. 
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Figure 16.  Fifty of the random sentence simulations of the message ì THESE 
SONNETS ALL BY EVER THE FORTH.î   

THE THESE INSUING H ETERNITIE BY POET
 THE HAPPINESSE THAT ETERNITIE BY POET WISHING
 ONLIE OF W HAPPINESSE AND THAT POET
 ONLIE H AND THAT OUR WISHING FORTH
 BEGETTER H HAPPINESSE BY EVER WISHETH THE
 OF INSUING SONNETS W AND WELL FORTH
 PROMISED BY OUR EVER POET WISHING FORTH
 THE THESE ALL THAT BY POET FORTH
 OF THESE ETERNITIE PROMISED EVER THE WELL
 ONLIE OF THAT ETERNITIE OUR EVER POET
 THE OF INSUING Mr H BY WISHETH
 Mr HAPPINESSE AND PROMISED POET WISHING SETTING
 ONLIE THESE HAPPINESSE LIVING ADVENTURER IN SETTING
 THE INSUING SONNETS H ETERNITIE EVER WISHETH
 BEGETTER OF ALL ETERNITIE BY EVER LIVING
 TO THESE THAT ETERNITIE LIVING THE ADVENTURER
 OF INSUING ETERNITIE WISHETH THE WISHING FORTH
 BEGETTER AND PROMISED LIVING WISHETH THE FORTH
 THE Mr W ETERNITIE THE WELL WISHING
 TO H ALL EVER WISHETH ADVENTURER FORTH
 TO OF Mr OUR THE WISHING FORTH
 SONNETS W ALL THAT EVER ADVENTURER IN
 ONLIE SONNETS AND THAT THE WELL WISHING
 INSUING HAPPINESSE ETERNITIE LIVING WISHETH THE WISHING
 INSUING Mr AND THAT WISHETH WISHING IN
 HAPPINESSE AND PROMISED BY WISHETH THE ADVENTURER
 THE H THAT ETERNITIE LIVING WELL SETTING
 W ALL PROMISED BY LIVING WISHETH IN
 TO ONLIE INSUING ETERNITIE WELL WISHING FORTH
 TO INSUING Mr ETERNITIE THE WELL IN
 OF Mr H POET THE IN SETTING
 TO INSUING Mr ALL ETERNITIE BY EVER
 THE THESE Mr HAPPINESSE THAT ETERNITIE WISHETH
 TO SONNETS ETERNITIE PROMISED OUR THE FORTH
 ONLIE BEGETTER THESE INSUING SONNETS ALL LIVING
 TO BEGETTER SONNETS Mr H LIVING FORTH
 TO ETERNITIE PROMISED OUR EVER POET ADVENTURER
 INSUING THAT ETERNITIE LIVING WELL WISHING SETTING
 TO ONLIE W ALL ETERNITIE OUR EVER
 TO THAT BY OUR THE WELL SETTING
 THE W AND ETERNITIE THE WISHING SETTING
 TO THE ONLIE PROMISED WISHING IN SETTING
 ONLIE BEGETTER SONNETS Mr ETERNITIE BY POET
 BEGETTER H THAT OUR POET WELL WISHING
 TO BEGETTER INSUING THAT ETERNITIE EVER FORTH
 ONLIE OF INSUING HAPPINESSE WISHING IN SETTING
 TO OF INSUING SONNETS HAPPINESSE WELL IN
 TO Mr OUR LIVING POET WISHING ADVENTURER
 TO THE BEGETTER THAT OUR WISHETH SETTING
 BEGETTER INSUING Mr HAPPINESSE POET SETTING FORTH
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However, none of these is both grammatical and meaningful. The 
implication of this experiment seems to be that there is less (probably 
very much less) than one chance in a thousand (DOB less than –30) that 
the sentence THESE SONNETS ALL BY EVER THE FORTH occurred 
in the Dedication by chance. It would appear that THESE SONNETS 
ALL BY EVER THE FORTH was built into the Dedication by intent, the 
author first deciding on this sentence as one he would like to include 
(and conceal), then building text around it.

Who was the author of the Dedication? Since the letters T. T. appear in 
the bottom-right-hand corner of the page, scholars instinctively assume 
that the author was the publisher Thomas Thorpe, and the Dedication is 
generally referred to as “Thorpeí s Dedication.” However, once we realize 
that the Dedication contains a secret message, we obviously need to 
reconsider that assumption. Why should the publisher want to inform us 
that These sonnets [are] all by EVER the Fourth (or the Forth)?

If the Dedication was not composed by Thomas Thorpe, then who 
did compose it? The obvious answer is EveróEd ward de Vere. Although 
it may be normal practice for a dedication to be composed by the 
publisher, there is nothing normal about this Dedicationóas we shall 
see in subsequent sections.

7. FINDING ìHEN RY WRIOTHESLEYî
The objective of the innocent letter code, Rollett found, is 

to distribute the words of the secret message systematically 
throughout the words of what seems a normal letter. . . . It was 
used . . . by prisoners of war in World War II, notably those in 
Colditz Castle sending information about the German war effort 
back to the UK.

There has to be a “key” to unlock the message, and various 
schemes have been devised. As an example, “Dear George” contains 
ten letters, and the key might be to select every tenth word. One way 
to read the hidden message would be to prepare a grid in which the 
first row comprises letters 1 to 10, the second row comprises letters 11 
to 20, and so on. Then the hidden message would be found by reading 
the columns so formed. One (or more) of the columns would reveal the 
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message. It might be necessary to read the column from top to bottom 
or vice versa.

This is an example of what is known as Equidistant Letter Sequencing 
(ELS) in which the text is rearranged into a rectangle or “grid”, and the 
hidden message is revealed by reading the contents of the columns.

This chain of thought led Rollett to count the number of letters 
in the Dedication. He found that the Dedication contains 144 letters. 
This caught his attention, since it is possible to arrange 144 letters in a 
number of rectangles: 8 × 18, 9 × 16, 12 × 12, etc. 

As he writes (Rollett, 1999, p. 68), 

The first thing I noticed was in the array with 15 letters in each 
row, HENRY! [see Figure 17]. It is evident that the letters of the 
name are all equally spaced ñ  every 15th letter starting from the 
H spells out the name. This is sufficiently unusual to suggest that 
it might have been deliberately arranged by the cryptographer. 
But Henry who? . . . . Perhaps his name was ì Henry Oliver,î  the 
surname being indicated by the letters OLVR which follow on 
down from HENRY, and I did look in various books to see if such 
a person flourished at the time, without success.

Figure 17. Choosing every 15th letter of the Dedication spells the word HENRY. 

T O T H E O N L I E B E G E T
T E R O F T H E S E I N S U I
N G S O N N E T S M R W H A L
L H A P P I N E S S E A N D T
H A T E T E R N I T I E P R O
M I S E D B Y O U R E V E R L
I V I N G P O E T W I S H W T
H T H E W E L L W I S H I N G
A D V E N T V R E R I N S E T
T I N G F O R T H

Rollett continued to examine the various grids and, as he wrote (Rollett, 
1999, p. 69),

Eventually the penny dropped. In the array with 18 letters in each 
row, I had repeatedly overlooked something. There, split up into 
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three bits, is the name WR­I OTH­E SLEY, spelt perfectly, just as it 
was always spelt officially [see Figure 18]. I first noticed the letters 
ESLEY in the middle column, and almost immediately the letters 
IOTH in the one next to it. At that moment I knew with absolute 
certainty that I would find the letters WR somewhere, and there 
they are, at the bottom of the second column. Moreover, this is a 
perfect rectangle, where the cryptographer would naturally try to 
hide the most important information, since perfect rectangles are 
where a cryptanalyst would look first of all for something hidden. 
And if ì onlieî  had been spelt with an e between the n and the l, 
as was usual, the number of letters would have been 145, with the 
wrong factors, so that particular e had to be omitted.

Rollett went on to calculate the probability that the name HENRY had 
occurred by chance, and that the combination WR-IOTH-ESLEY had 
also occurred by chance. We carry out these calculations in Appendices 
A and B. Our methodology is a little different from the one adopted by 
Rollett, but we arrive at a similar result. The probability that the name 
HENRY might have occurred by chance in one of the rectangular arrays 
is found to be 0.002, and the probability that the name WRIOTHESLEY 
might have occurred by chance, broken up in either two or three 
pieces, in one of the rectangular arrays, is found to be 7 10−6. Hence the 
probability that the name HENRY WRIOTHESLEY might turn up by 
chance is approximately 10−8óo ne chance in 100 million (DOB = –80).

Why Henry Wriothesley? That is the family name of the only real 
person mentioned by name in all of Shakespeareí s plays and poems. 
His two somewhat erotic poems, Venus and Adonis, and Rape of 

Figure 18.  The 18 x 8 grid of the letters in the Dedication to the Sonnets shows the 
name WRIOTHESLEY in three pieces: WR in column 2, IOTH in column 11, 
and ESLEY in column 10.

T O T H E O N L I E B E G E T T E R
O F T H E S E I N S U I N G S O N N
E T S M R W H A L L H A P P I N E S
S E A N D T H A T E T E R N I T I E
P R O M I S E D B Y O U R E V E R L
I V I N G P O E T W I S H E T H T H
E W E L L W I S H I N G A D V E N T
U R E R I N S E T T I N G F O R T H
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Lucrece, are both dedicated to the Third Earl of Southampton, whose  
name was Henry Wriothesley. It is also significant that Wriothesley is 
widely believed to be the “Fair Youth” of the Sonnets. This discovery 
suggests that the enigmatic initials WH were originally HW for Henry 
Wriothesley. Whoever provided the Sonnets and Dedication to Thorpe 
may have considered it discreet to reverse the initials.

In pursuing our investigation of Shakespeareí s Sonnets, we now 
meet another investigatoróJ onathan Bond (Figure 19). There were two 
themes in Bondí s life that gave him the skills and interests that led to 
his seminal contributions to Shakespearian cryptologyó mathematics 
and the theater.

Bond was born (in 1966) and raised in the North East of Englandó
the same part of the country that produced the Shakespearian and 
Oxfordian scholar John Thomas Looney and 
the creative, and controversial, scientist (and 
author PSí s one-time mentor) Fred Hoyle. In 
1985, Bond became a student in the philosophy 
department of University College London, 
specializing in mathematical logic. Anyone 
who is willing to grapple with the intricacies 
of Gˆ delí s theorem on incompleteness and 
undecidability in mathematics has more 
than adequate intellectual fortitude for 
investigations in cryptology.

Bond continued his mathematical 
studies at Cambridge University in 1991, where he also acquired an 
interest in acting, once playing the lead role in a Marlowe Society 
production of Peer Gynt. This experience sparked his decision to train 
as a professional actor at the Guildhall School of Music and Drama, 
which led to a twenty-year career in the theater. In 1997, Bond joined the 
Shakespeare Globe Theatre, where he played parts in a Beaumont and 
Fletcher play (The Maidí s Tragedy) and (as Oliver) in As You Like It. This 
was the first of three seasons at the Globe, during which he appeared 
in As You Like It, Midsummer Nightí s Dream, and Timon of Athens. He 
has also appeared in Romeo and Juliet and Twelfth Night on the British 
stage. During his two years at the Globe, Bond worked alongside 
Mark Rylance. It was Rylanceí s inquiring spirit and fascination with 

Figure 19. Jonathan Bond
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the Authorship Question that sparked Bondí s interest in the issues 
surrounding the composition of the “Shakespeare” plays.

With his mathematical background, Bond was drawn to the 
investigation of the Dedication of the Sonnets. There had been a 
number of suggestions concerning the Dedication in the literature, but 
no one had considered these suggestions all together. Bond thought 
that would be a useful undertaking.

One of the first things that Bond noticed is that the phrase “our 
ever-living” is very close to an anagram of the de Vere family motto 
vero nil verius (nothing truer than truth). It becomes an exact anagram if 
one replaces the final letter “g” with an “s”. As Bond point out in The de 
Vere Code (Bond, 2009, p. 57), the capital letters S and G are very similar 
when written in “secretary hand,” which was a standard script used in 
the 16th Century.

It is often the case in creative activity that it helps to step back for a 
while. This is when new insights may bubble up from the unconscious. 
So it was with Bond when, reviewing the literature once more in 2008 
and 2009, he uncovered new evidence of encryptions in the Dedication, 
which he describes in The de Vere Code (2009): The 18 by 8 perfect 
rectangle grid has much more to reveal than Rollett had supposed.

What Bond noticed, as shown in Figure 20, is the sentence: TO 
ESPIE OFT WR-IOTH-ESLEY WIT NEED NOT HERE TRIE, or, in modern 
English, To see Wriothesley often in these sonnets is easy if you use your wits. 
This nine-word sentence appears in a perfect rectangle, reads left to 
right, is grammaticalóand  grammatically complexóan d is spelled 
correctly. The forms of “espie,” “oft,” and “trie” are the appropriate 
spellings for an early 17th-century text.

As Bond writes,

The ramifications of the full WRIOTHESLEY cipher are significant. 
The extent of the message takes it beyond conjecture into the 
realm of being . . . documentary proof that, unless the author of 
the Dedication was lying, Wriothesley was the primary subject of 
the sonnets. This in itself is a remarkable discovery, as important 
to Stratfordians as to their opponents. . . . The WRIOTHESLEY 
cypher is so clearly not a coincidence as to be tantamount to 
proof that the author is encrypting messages in the Dedication. 
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. . . The author . . . is playing a fantastically clever word game. 
And witty, too. . . . The encypherer loves word puzzles, and expects 
his reader to like them too. . . . If any doubts do remain as to his 
extraordinary skill in providing the recipient of the SONNETS 
with ever­ more ingenious riddles to unravel, what follows puts 
the matter conclusively beyond doubt. Because, like any showman 
worth his salt, the author saved his best tricks for last.

8. ìP RO PARE VOTIS EMERITERî
John Rollett had examined the 12 by 12 grid and concluded that there 
was no message hidden there. Jonathan Bond for some time accepted 
Rollettí s conclusion as a fact, but not without some hesitation.

The Dedication was rich in hidden messages, and the Author 
seemed to take great pleasure in giving the Recipient one treat after 
another. A recipient who suspectsóo r hopesót here is something 
hidden in a cryptogram from a friend or lover would be inclined first 
of all to examine the central grid. Rollett and Bond had, between them, 
discovered so much hidden in the Dedication, that it seemed to Bond 
very odd that there should be nothing hidden in the central grid.

Bond eventually decided to check it out. As Bond remarks,

I had taken Rollettí s opinion at face value that there was nothing 
resembling a message in the most obvious perfect rectangle of alló
the 12 by 12 square. I had always felt some unease about this. . . . Why 
did he leave this one out? The answeró dare I say ì  unsurprisinglyî ó
was that he didní t. On closer inspection, the reason why the message 
had not immediately been apparent became clear. It is in Latin.

Figure 20. The 18 by 8 (perfect) grid reveals the complete sentence TO ESPIE OFT 
WR­I OTH­ES LEY WIT NEED NOT HERE TRIE. 

T O T H E O N L I E B E G E T T E R
O F T H E S E I N S U I N G S O N N
E T S M R W H A L L H A P P I N E S

S E A N D T H A T E T E R N I T I E
P R O M I S E D B Y O U R E V E R L
I V I N G P O E T W I S H E T H T H
E W E L L W I S H I N G A D V E N T
U R E R I N S E T T I N G F O R T H
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The 12 by 12 grid, shown in Figure 21, contains the phrase PRO PARE 
VOTIS EMERITER all conjoined with that pivotal word EVER. What does 
it mean? There is a lot of flexibility in interpreting these words. Bond 
gives these guidelines:

PRO: Means for or on behalf of and their usual connotations in 
English.

PARE: Relates to the verb “pareo” with its primary sense of “to come 
forth, appear, be visible, show oneself, to be present.” A second 
related form is “parens” meaning parent, or procreator. There 
is also a third form, used by Ovid [where] the word “pare” 
specifically means companion, mate or consort.

VOTIS: Means to vow, promise solemnly, engage religiously, pledge, 
devote, dedicate, or consecrate.

EMERITER: Relates to “emeritus” meaning to obtain by service, gain, 
earn, merit, or deserve.

These rather flexible definitions lead to a variety of possible translations, 
such as the following:

For my dear companion, vowing to be well­d eserving, E. Ver.
As here revealed, praying to earn your friendship, E. Ver.
Devoutly promising to be a well­d eserving father, E. Ver.

Figure 21. The Dedication set out as a 12 x 12 grid. 

T O T H E O N L I E B E
G E T T E R O F T H E S
E I N S V I N G S O N N
E T S M R W H A L L H A
P P I N E S S E A N D T
H A T E T E R N I T I E
P R O M I S E D B Y O V
R E V E R L I V I N G P
O E T W I S H E T H T H
E W E L L W I S H I N G
A D V E N T V R E R I N
S E T T I N G F O R T H
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Bond concludes that regardless of how the translation is specified, one 
conclusion seems unavoidable . . . de Vere is giving his personal signature 
to the Dedication. In other words, he wrote the Dedication himself.

This conclusion is of course consistent with the first message 
we found in the Dedication: THESE SONNETS ALL BY EVER (with its 
possible qualifier THE FORTH).

It is certainly surprising to find a Latin sentence embedded in 
the Dedication, but can we somehow estimate just how surprising? 
We address this question in Appendix C. Ignoring the meanings of 
the words, and ignoring the word EMERITER (which is broken into 
two parts), we find that the probability of finding by chance a cluster 
of three Latin words of any meanings whatever, of lengths 3 letters, 
4 letters, and 5 letters, comprising the letters we actually find in the 
Dedication, to be 4 10−7 (DOB = –64).

If we allow for the possibility that the words might have been in a 
different order, this estimate would be increased by a factor of 20. If we 
were to consider that the cluster might have been located somewhere 
else in the grid, or in a different grid, the probability would again be 
increased. However, as Bond points out, the 12 × 12 grid is special, and 
the location of the cluster in that grid (on the left-hand edge and mid-
height) also seems special, so it is not clear that one should consider 
arbitrary grid sizes and arbitrary possible locations in the grid. The 
tests that we carry out in Appendix C seem to confirm that this Latin 
sentence was intentionally built into the Dedication.

Th is of course leads to the questionó who might have conceived of 
this sentence, in Latin, concealed as a cryptogram in the Dedication? Who 
had the motive, and who had the means? Thorpe may have had the means 
(knowledge of Latin), but did he have a motive? Did William Shakspere 
of Stratford-upon-Avon have either the motive or the means? These are 
some of the new questions that are posed by these investigations.

9. THE SHAKESPEARE MONUMENT AND INSCRIPTION
Figure 5 shows a picture of the monument to Shakespeare as it appears 
today in the Holy Trinity Church at Stratford-upon-Avon. Below the 
effigy is an inscription on a black background, as shown in Figure 22. 
It reads 
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IVDICIO PYLIVM, GENIO SOCRATEM, ARTE MARONEM, 
   TERRA TEGIT, POPVLVS MAERET, OLYMPVS HABET 

STAY PASSENGER, WHY GOEST THOV BY SO FAST, 
READ IF THOV CANST, WHOM ENVIOVS DEATH HATH PLAST, 
WITH IN THIS MONVMENT SHAKSPEARE: WITH WHOME, 
QVICK NATVRE DIDE. WHOSE NAME DOTH DECK Ys TOMBE. 
FAR MORE, THEN COST: SIEH ALL YT HE HATH WRITT, 
LEAVES LIVING ART, BVT PAGE, TO SERVE HIS WITT. 

OBIT ANO DO 1616 
AETATIS 53 DIE 23 AP

The following discussion of the inscription is based on the analysis 
of David Roper (2008, 2010). Roper (see Figure 23), born in London 
in 1938, lived with his grandparents in Lambeth, in London, following 
the death of his parents during the Blitz. Roper studied mathematics, 
statistics, and philosophy at the newly created Open University. After 
studying education for his postgraduate qualifications at Kingston 
University, he joined the staff at Reigate Grammar School, and later 
was Head of the Mathematics Department at Northwood College. 

Roperí s doubts about the Shakespeare Authorship began very early 
when, at the age of ten, on seeing one of the “Shakspeare” signatures, 
he recognized its similarity to the attempts made by young children 
when first practicing their name in cursive ( joined-up) handwriting.

In 1988, following the publication of Charlton Ogburní s book 
(1988), Roper saw a television program in which Ogburn drew attention 
to the puzzle of the Shakespeare monument in the Holy Trinity Church, 
which is the subject of this section. 

Figure 22. The inscription below the Shakespeare effigy monument in Holy Trinity 
Church (monument shown in Figure 5). 
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Roperí s attention was drawn to the curious 
phrase QUICK NATURE DIED. His knowledge of 
Latin led him to read quick nature as velocium 
rerum. This led Roper to consider this word-
combination after all syllables after the first 
syllable in each word has “died” (a procedure 
familiar in crossword puzzles today). This train 
of thought led to VElocium RErum, i.e. VE RE, 
which got his attention. An elaboration of this 
theme led him to consider the Latin sentence 
summa de velocium rerum which, after it has “died,” leads to SUM-ma 
DE VElocium RErum. Sum De Vere is Latin for I am de Vere. 

Roper communicated this discovery to Lord Vere, who had written 
the Foreword to Ogburní s book. Lord Vere, in his response, invited 
Roper to join the De Vere Society, where Roper met John Rollett. Roper 
and Rollett carried out a lively correspondence for many years.

In this section, we review Roperí s analysis of the inscription on 
the Shakespeare monument. Roper noted a number of peculiarities in 
this inscription, which strengthened his suspicion that the inscription 
contains something in code. He noted, specifically, the following seven 
peculiarities (Roper, 2008, 2017):

WHOM In line 2 is spelled differently from WHOME in line 3.
THIS in line 3 is written in full, but in line 4 it is abbreviated to Ys.
THAT is abbreviated to Yt in line 5.
The words, SHAKSPEARE MONVMENT, have been inverted in 

line 3 to read, MONVMENT SHAKSPEARE.
The name SHAKESPEARE has been spelled SHAKSPEARE.
The German word SIEH has been used in line 5 instead of SEE.
As WRITT, the word WRIT appears with an additional ë Tí .

So many peculiarities led Roper to strongly suspect that the text conceals 
an encrypted message. This suspicion was reinforced by the fact that, 
as pointed out by Ogburn (1988, p. 157), "The Stratford monument, 
though wordy, cites no biographical fact about the deceased whatever."

Roper found that there is indeed a hidden message in the 
inscription on the monument. As was the case for the cryptograms in 

Figure 23. David Roper
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the Dedication of the Sonnets, the message has been encrypted by the 
ELS (equidistant letter sequencing) procedureó not a simple procedure 
to use. As the distinguished cryptographer David Kahn points out, The 
methodí s chief defect, of course, is that awkwardness of phrasing may betray 
the very secret that that phrasing should guard: the existence of a hidden 
message (Kahn, 1996, p. 144). Words that conceal a hidden meaning 
need to be chosen to accommodate the encrypted phrase or sentence 
without attracting suspicion. 

One procedure for finding a hidden message involves guessing 
a probable word or name, which is referred to by cryptographers 
as a “crib,” and examining its consequences. Roper considered 
the possible names “Bacon” and “Marlowe”, but these proved not 
to be fruitful. He then considered the name “Edward de Vere,” 
which proved to be the key to cracking the code. It led to an ELS 
sequencing of 34, which leads (as shown in Figure 24), to the message 
SO TEST HIM, I VOW HE IS E DE VERE AS HE, SHAKSPEARE: ME I. 
B. The letters I B are the initials of Ben Jonson (in reverse order, and 
using the letter I in place of J, which was not used in the Latin alphabet). 
A cryptographer would find it significant that the decrypted sentence 
occurs in three clusters.

Bruce Spittle, a New-Zealander and another Shakespeare scholar, 
noted that the second row of the inscription is indented. That row has 
34 cells, suggesting that the author of the inscription was offering that 
number as a helpful hint (a “crib”) to anyone searching the inscription 
for a possible hidden message.

Following Roper and Spittle, it seems reasonable to conclude that 
the message highlighted in Figure 24 was deliberately encoded in the 
220 letters of the statement on the monument. If we paraphrase the 
message to clarify its significance, we might rewrite it as I, Ben Jonson, 
vow that the works of Shakespeare were written by E de Vere.

The two lines of Latin look impressive to anyone who is not a Latin 
scholar. However, as Roper explains, they make little sense to anyone 
who is familiar with the language and with the personages referred to 
in the inscription.

We examine this cryptogram from a statistical viewpoint in 
Appendix D. That analysis leads to the conclusion that there is a 
probability of only 0.0002 (DOB = –37) of finding by chance a message 
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containing the sequence EVERE in the inscription, when it is organized 
in a grid with a spacing of 34 cells.

10. DISCUSSION AND SUMMARY
We began by considering just two candidates for the role of the Great 
Author known as Shakespeare: the orthodox candidate, William Shakspere 
of Stratford-upon-Avon, and the strongest alternative candidate, Edward 
de Vere, 17th Earl of Oxford. A consequence of restricting the options 
in this way is that evidence for one candidate is evidence against the 
otheróand vi ce versa. 

A few of the basic concerns are listed in Table 3, where we 
compare skills and knowledge that we might expect to have been in 
the possession of the Great Author with what we learn about the two 
principal contenders, Shakspere and Oxford. We see that Oxford fares 
well, but Shakspere fares poorly.

In Section 4, we summarized an analysis of Diana Priceí s Chart 
of Literary Paper Trails (Price, 2012), which compares what we know of 
Shakspere related to the profession of writer with what is known of 24 
known writers who lived in England at the same time as Shakspere. We 
found a significant mismatch that could have occurred by chance with 
an estimated probability of only 1 chance in 100,000 (DOB = –50). 

In Sections 5 and 6, we turned to an investigation of the Dedication 
of Shake­sp eareí s Sonnets, reviewing analyses previously carried out by 
John Rollett and Jonathan Bond. We found that the Dedication contains 
several hidden messages. The first, in The Dedication of the Sonnets 
. . ., was a simple, unequivocal statement: THESE SONNETS ALL BY 
EVER THE FORTH. This message was obtained by selecting the 6th 

Figure 24. This is the Cardano Grid constructed by ELS (equidistant letter sequencing) 
for a spacing of 34, from the inscription on the Shakespeare Monument, 
using the crib ìEdwar d de Vere.î

S T A Y P A S S E N G E R W H Y G O E S T T H O V B Y S O F A S T R

E A D I F T H O U C A N S T W H O M E N V I O V S D E A T H H A T H
P L A S T W I T H I N T H I S M O N V M E N T S H A K S P E A R E W
I T H W H O M E Q V I C K N A T V R E D I D E W H O S E N A M E D O

T H D E C K Y S T O M B E F A R M O R E T H E N C O S T S I E H A L
L Y T H E H A T H W R I T T L E A V E S L I V I N G A R T B V T P A
G E T O S E R V E H I S W I T T
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word, then the 2nd word of the remainder, then the 4th work of the 
remainder, and so on. We noted that the sequence 6 – 2 – 4 matches 
the number of letters in the name Edward de Vere. This message must 
have been deliberately built into the Dedication. EVER may obviously be 
read as a short representation of Edward de Vere (E VERE). According to 
Rush (2016), de Vere often used EVER as his “signature.” 

However, the significance of THE FORTH remains obscure. Its 
interpretation as THE FOURTH remains unconvincing: It may have 
had special significance only for the intended recipient of the Sonnets 
and Dedication, most likely the Fair Youth (who is widely believed to 
have been Southampton). Hence the true significance of THE FORTH
may become clear only when we have a complete understanding of the 
relationship between Oxford and Southampton. 

In Section 8, in our analysis of the hidden Latin message PRO PARE 
VOTIS EMERITER that was discovered by Jonathan Bond, we noted the 
possible interpretations proposed by Bond. One of these is Devoutly 
promising to be a well­ deserving father. We may note that Bond's proposal 
receives some support from a possible reinterpretation of the word FORTH 
in the decryption THESE SONNETS ALL BY EVER THE FORTH, which we 
discussed in Section 6. As we mentioned in that section, the word FORTH 
has to have some significance but that significance continues to elude 
Shakespeare scholars. 

TABLE 3
Properties Expected of the Author of the Works of Shakespeare, 

Compared with Known Properties of William Shakspere and the 17th Earl of Oxford

Evidence of:

Shakespeare Shakspere Oxford

Extensive education Yes No Yes
Superior handwriting Yes No Yes
Extensive legal knowledge Yes No Yes
Books, possession of Yes No Yes
Travel, experience of Yes No Yes
Foreign languages, knowledge of Yes No Yes
Familiarity with nobility Yes No Yes

Yes = evidence present; No = no evidence.d d
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Bond's suggestion was that the Dutch for "the fourth" is "de vierde," 
which is phonetically close to "de Vere." However, if we move one letter by 
just two places, we arrive at the anagram THESE SONNETS ALL BY EVER 
THE FOTHR, which when read aloud is very close to THESE SONNETS 
ALL BY EVER THE FOTHER. Since FOTHER was an alternative spelling 
of FATHER in Elizabethan writing, this offers some tenuous support to 
Bond's conjecture that the Latin message might be interpreted as Devoutly 
promising to be a well­ deserving father.  

As we mentioned in Section 6, it is possible tható 400 years 
later ó the true significance of THE FORTH, if there is one, may never 
be known. If it was a reference to an in-joke between the author and the 
dedicatee, its significance will remain forever a matter of conjecture. 

From Section 7 on, we concentrated on a search for messages 
that had been encrypted by the ELS (Equidistant Letter Sequencing) 
procedure. The first discovery (by Rollett) was found in a grid with 15 
letters in each rowót he name HENRY. We estimated the probability 
that the name HENRY might have occurred by chance in one of a wide 
range of possible grids to be 0.002 (DOB = –27). This discovery led 
Rollett to carry out a close examination of a wide range of possible grids. 
In the grid with 8 letters in each row, Rollett found the letter-groups 
WR, IOTH, and ESLEY which, when combined, spell WRIOTHESLEY, 
the surname of Henry Wriothesley, the Third Earl of Southampton. As 
we have noted earlier, Southampton is the only person whose name 
appears in any of the Shakespeare oeuvres (namely in the dedications of 
the long poems Venus and Adonis and Rape of Lucrece). He is recognized 
as the leading candidate for the identity of the Fair Youth of the Sonnets.

We estimated the probability of finding the name WRIOTHESLEY, 
broken up into either 2 or 3 parts, anywhere in a wide range of grids, to 
be 7 10–6 (DOB = –52). Hence the probability that the full name HENRY 
WRIOTHESLEY might have appeared by chance, in a combination of 3 
or 4 grids, is approximately 10–8, i.e. one part in one hundred million 
(DOB = –80). Combining this estimate with the conservative estimate 
(in Section 8) of 7 10–8 of the appearance of the (Latin) cluster PRO PARE 
VOTIS EMERITER, we arrive at an estimate of about 10–15 (DOB = –150) 
of finding in the Dedication the above two sequences. How can we 
visualize the significance of such a small number? We can follow the 
example of John Rollett (1997a, 1997b). 
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Rollett estimated that one ton of sugar contains approximately 
one billion (109) grains. Hence the probability of finding the above two 
sequences by chance is approximately the same as extracting, by chance, 
a specific grain (say one that had been colored red) out of one million 
tons of sugar! It would take a cubic container with a side dimension of 
order 100 meters to hold one million tons of sugar. 

The statistical evidence is overwhelming that the Dedication is intended 
to inform us that the great writer we know as Shakespeare was not William 
Shakspere of Stratford­ upon­ Avon, but Edward de Vere, Earl of Oxford. The 
Dedication is rather like a message inserted in a bottle thrown into 
the ocean 400 years ago, and retrieved only in the last centuryó not 
by accident but by the brilliance and perseverance of Rollett and Bond.

To the discoveries of Rollett and Bond, we must add the discovery 
of Roper (also a mathematician), which we discussed in Section 9. The 
strange inscription on the Shakespeare Monument itself contains 
a hidden message from the pen of Ben Jonson, confirming the true 
authorship of the works of “Shakespeare.” His composition does not 
have the impressive elegance that we found in the Dedication of the 
Sonnets. However, to be fair, Jonson may have had only a few days in 
which to compose his cryptogram, whereas de Vere may have spent 
months on his incredible composition.

As often happens in solving one problem, we now face many new 
ones, among them:

Why and when did Oxford begin using the pen name Shakespeare?
Why and when did Oxford stop using the pen name Shakespeare?
Who decided that the identity of the Great Author should be fastened 

upon William Shakspere of Stratford-Upon-Avon?
Was Shakspere paid to be a party to that deception?
Was Ben Jonson a party to that deception?
What were the relationships among Oxford, Southampton, and the 

Queen?
Why did the normally tight-fisted Queen grant Oxford an annuity of 

£1,000?
Why did King James I continue the annuity after the Queení s death? 
Who promoted and who financed the First Folio?
What was Ben Jonsoní s role in the production of the First Folio? 



D e d i c a t i o n  o f  S h a k e s p e a r e í s  S o n n e t s :  I m p l i c a t i o n s  f o r  Au t h o r s h i p        3 1 1   

Why did the First Folio not include Shakespeareí s poems?
What were the goals of Essex and Southampton in their disastrous 

“rebellion”?
Who would have become king, had they succeeded?
Why was Southampton not executed, as was Essex?
Why did James restore to Southampton all of his titles and 

possessions?

Finally, we comment very briefly on the possible origin of the 
Dedication. We have noted that Duncan-Jones (1997), Booth (2000), and 
Vendler (1997), who all comment extensively on the Sonnets, attributed 
the Dedication to the publisher Thomas Thorpe. In view of our analyses 
of the hidden content of the Dedication, this option must be abandoned. 
Apart from the highly significant content of the Dedication that has 
nothing to do with the interests of Thorpe, we must recognize that it 
would take weeksóat  leastóo f concentrated effort to generate such 
an intricate array of cryptograms. Whoever generated the Dedication 
had extraordinary facility with both English and Latin, knowledge of 
cryptography, probably weeks or more that could be devoted to the 
task, and a consuming incentive to share highly sensitive information 
with whomever might have the time, skill, and motivation to devote to 
a searching but tedious study of the Dedication. That would be a lot to 
ask of Thomas Thorpe.  

Bond has considered this question as part of his analysis of the 
hidden content of the Dedication, and concluded (Bond, 2009, p. 81) 
that de Vere gave his personal signature to the Dedicationó in other words, 
he wrote the Dedication himself. We see no reason to disagree.

There is one consideration that might give one pause ó the Dedication 
refers to Our Ever­ Living Poet. The term ever­ living was used only in relation 
to someone who was dead. How can we resolve this paradox?

First, we can note that in the Sonnets (see Sonnet 17, for instance) 
de Vere was writing not just for his immediate contemporaries but for 
readers yet to come. Second, to reveal his identity, he had to find a way 
to include in the Dedication the word EVER. 

In view of the extraordinary goal that de Vere had set himself, surely 
we can cut him some slack and allow him to use a termó ever­ livingó
that may not have been 100 percent appropriate.  
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APPENDICES

Appendix A. Concerning the Name HENRY
We here assess the significance of finding the word HENRY.

TABLE A-1
Analyzing the Word HENRY

H 10 144 0.0694
E 23 143 0.1608
N 13 142 0.0915
R 9 141 0.0638
Y 1 140 0.0071

Column 1: Letter. Column 2: Number of such letters available. 
 Column 3: Number of letters left to choose from. Column 4: 
 Probability of finding that letter in that cell.

We begin by considering the letter H. We see from column 2 that there are 10 
letter Hí s in the text. We see from column 3 that there are 144 cells in the array. Hence, 
as shown in Column 4, the probability of finding a letter H in a cell chosen at random 
is 10/144, i.e. 0.0694.

When we come to letter E, we find that there are 23 letter Eí s in the remaining 
text, which is now reduced to 143 letters. Hence, as shown in Column 4, there is a 
probability of 23/143, i.e. 0.1608 of finding an E in a cell chosen at random from the 
143 available cells.

We proceed similarly for the letters N, R, and Y, using the remaining 3 rows of 
the table. 

We can now calculate the probability of finding the letters H,E,N,R,Y in a set of 5 
cells chosen at random by forming the product of these 5 probabilities, which is found 
to be 4.63 10–7. 

 However, we now need to take account of all the ways that the author could have 
selected a sequence of 5 cells. There are 10 rows in that grid, so one can fit 5 letters as a 
sequence in a given column in 6 waysóst arting with the top cell, the second cell, etc., 
down to the sixth cell. Hence the probability of finding HENRY in any given column of 
10 cells is 6*4.63*10–7, which is 2.8 10–6. But remember that we are willing to have this 
word read from top to bottom or from bottom to top, which increases the probability 
by a factor of 2, giving us a probability of 5.6 10–5.

We next take account of the fact that the grid we are considering has 15 columns, 
so the probability of finding HENRY (either up or down) somewhere in that grid is 
15*5.6*10–5, which is 8.4 10–5.

This is the estimate for a single grid with 10 rows (the one that shows the name 
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HENRY). However, we could fit the name HENRY into a grid with only 5 rows. If we 
look for grids with 5 rows or more and 5 columns or more, we find that there are 21 
such grids.

Taking this factor into account, we find that the probability of finding the name 
HENRY by chance somewhere in one of the possible grids is 21*8.4*10–5, which is 
approximately 1.9 10–4 (DOB = –27).

Appendix B. Concerning the Name WRIOTHESLEY
We now assess the significance of finding the word WRIOTHESLEY.

TABLE B-1
Analyzing the Word WRIOTHESLEY

W 4 144 0.0278
R 9 143 0.0629
I 14 142 0.0986
O 8 141 0.0567
T 17 140 0.1214
H 10 139 0.0719
E 23 138 0.1667
S 10 137 0.0730
L 6 136 0.0441
E 22 135 0.1630
Y 1 134 0.0075

      We first count the number of times each letter occurs in the text. 
 Column 1: Letter. Column 2: Number of such letters available. 
 Column 3: Number of letters left to choose from. Column 4: 
 Probability of finding that letter in that cell.

The product of those probabilities is found to be 5.58 10–14. This is the probability 
of finding the sequence WRIOTHESLEY in 11 cells by chance.

We next consider the possibility that the letters WRIOTHESLEY might have been 
organized in just two columns, with results shown in Table B-2. The columns contain 
the following: column 1: the number of letters in one column; column 2: the number 
of letters in the other column (these two numbers must sum to 11); column 3: the 
number of ways one can arrange the letters in column 1 in a column with just 8 cells 
(this is 9 minus the number); column 4: the number of ways one can arrange the letters 
in column 2 in a column with just 8 cells (this is 9 minus the number); column 5: the 
product of the numbers in columns 3 and 4.
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TABLE B-2

3 8 6 1 6
4 7 5 2 10
5 6 4 3 12
6 5 3 4 12
7 4 2 5 10
8 3 1 6 6

The number of ways that one can arrange the 9 letters in 2 columns is the sum of the 
numbers in column 5. This is found to be 56. However, since one may need to read 
a sequence either from top to bottom or from bottom to top, we must multiply this 
number by 4, to obtain 224. There are 18C2, i.e. 153, ways of selecting two columns out of 
18. With this factor, we find that there are 34,272 ways of entering 11 letters in the grid, 
using only 2 columns of the grid.

We now repeat these calculations on the assumption that the letters are 
distributed in 3 columns. Now, restricting the options to 2 or more letters per column, 
the possible arrangements are found to be (Table B-3):

                                   TABLE B-3

2 2 7
2 3 6
2 4 5
2 5 4
2 6 3
2 7 2
3 2 6
3 3 5
3 4 4
3 5 3
3 6 2
4 2 5
4 3 4
4 4 3
4 5 2
5 2 4
5 3 3
5 4 2
6 2 3
6 3 2
7 2 2

We now proceed as before, calculating the number of ways of entering 11 letters in 3 
columns of 8 cells each as follows (Table B-4):
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TABLE B-4

2 2 7 7 7 2 98
2 3 6 7 6 3 126
2 4 5 7 5 4 140
2 5 4 7 4 5 140
2 6 3 7 3 6 126
2 7 2 7 2 7 98
3 2 6 6 7 3 126
3 3 5 6 6 4 144
3 4 4 6 5 5 150
3 5 3 6 4 6 144
3 6 2 6 3 7 126
4 2 5 5 7 4 140
4 3 4 5 6 5 150
4 4 3 5 5 6 150
4 5 2 5 4 7 140
5 2 4 4 7 5 140
5 3 3 4 6 6 144
5 4 2 4 5 7 140
6 2 3 3 7 6 126
6 3 2 3 6 7 126
7 2 2 2 7 7 98

In Table B-4, columns 1 to 3 list the number of cells occupied by letters. Column 4 lists 
the number of ways of arranging the number of letters listed in column 1 in 8 lines, 
etc. Column 7 lists the products of the numbers in columns 4 to 6. The total number of 
ways of arranging 11 letters in 3 columns is the sum of the numbers listed in column 
7, which is found to be 2,772. 

Allowing for the up–down ambiguities (a factor of 8), this becomes 22,176. The 
number of ways of selecting 3 columns out of 18 is 18C3, i.e. 816. With this factor, the 
number of options becomes 18,095,616. If we add the number for the two-column case, 
we get 18,129,888. Combining this with the basic factor of 5.58 10–14, we estimate the 
probability of finding the name WRIOTHESLEY by chance in the 18 x 8 grid to be 1 10–6. 

However, there are six other “perfect grids” that have 6 or more columns and 6 
or more lines: 24 x 6; 16 x 9; 12 x 12; 9 x 16; 8 x 18; and 6 x 24. Assuming that analyses 
of these grids give similar results, we estimate the probability of finding the 
name WRIOTHESLEY in one of the 7 grids to be 7 10–6 (DOB = –52).

Appendix C. Concerning the Phrase ì Pro Pare Votis Emeriterî
We here assess the significance of finding the phrase PRO PARE VOTIS EMERITER. 
Since the word EMERITER is broken up into three pieces, we shall ignore that word. 
Table C-1 shows the number of times each of these letters occurs in the text. The 
columns show: 1: Letter; 2: Number of times each letter occurs in the text.
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TABLE C-1
Concerning the Phrase PRO PARE VOTIS EMERITER

A 5
E 23
I 14

M 2
O 8
P 4
R 9
S 10
T 17
V 6

We first consider the word PRO. The probability of finding the letters P, R, O by chance 
in a specified group of 3 cells is:

P(PRO) = (4/144) x (9/143) x (8/142) = 9.85 10–5

However, from examination of a Latin dictionary, I have estimated that there are 92 
3-letter words in Latin, so I estimate that the probability of finding the word PRO or any 
other 3-letter word in the Dedication is

P(word like PRO) = 92 x 9.85 10–5 = 0.0091
We next consider the word PARE. Noting that we have already used the letters P,R,O, 
we find the probability of finding by chance the letters P,A,R,E in a specified group of 
4 cells is:

P(PARE) = (3/141) x (5/140) x (7/139) x (23/138) = 6.4 10–6

But we estimate that there are 410 4-letter words in Latin, from which we estimate that
P(word like PARE) = 2.6 x 10–3

We now consider the word VOTIS. Proceeding as before, we estimate
P(VOTIS) = (6/137) x (7/136) x (17/135) x (14/134) x (10/133) = 2.2 10–6

However, we estimate that there are 1,150 5-letter words in Latin, from which we 
estimate that 

P(word like VOTIS) = 0.0026
Hence the probability of finding by chance, in specified locations, one word like PRO, 
one word like PARE, and one word like VOTIS is

P(words like PRO PARE VOTIS) = 6.2 10–8

We may now consider the possible locations of this group of 3 words. As we see from 
Figure 21, PRO, PARE, and VOTIS are found in the first three columns, so it is reasonable 
to leave them in those columns. The vertical spacing is so arranged that one can read 
the words PRO and EVER in rows 7 and 8, respectively. Hence it seems reasonable to 
leave the relative vertical locations unchanged. 
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With these stipulations, we find that there are 6 possible vertical locations that 
leave unchanged the relative locations of PRO, PARE, and VOTIS. Hence we finally 
arrive at our estimate of the probability that three words of the same lengths as PRO, 
PARE, and VOTIS could have appeared by chance in a group similar to the actual 
location is given by

P(final) = 6 x 6.2 x 10–8 = 4 10–7 (DOB = –64)
Taking account of the word EMERITER would reduce this probability.

Appendix D. Concerning the Inscription on the Monument
We can obtain a conservative estimate of the significance of the sentence 

SO TEST HIM, I VOW HE IS E DE VERE AS HE, SHAKESPEARE: ME I.B.
by estimating the probability of finding the letter sequence EVERE in the inscription, 
given the letter count (shown in Table D-1).

TABLE D-1
Word Breakdown of the Inscription on the Monument

    E     25
    R      9
    V     11
TOTAL   220

We first find the probability of finding the sequence EVERE in a sequence of five 
cells. The number of occurrences of E, R, and V and the total number of letters in the 
inscription are shown in Table D-1.

The probability of finding the first letter E in a given cell is 25/220.
The probability of finding the letter V in a remaining cell is 11/219.
The probability of finding the second letter E in a remaining cell is 24/218.
The probability of finding the letter R in a remaining cell is 9/217.
The probability of finding the third letter E in a remaining cell is 23/216.

Hence the probability of finding the sequence EVERE in a given sequence of 5 cells is 
2.8 10−6.

We see from Figure 24 that, when the text is arranged in a grid with 34 columns, 
there are 16 columns of length 7 and 18 of length 6.

A column of length 6 has 2 possible sequences of 5 cells.
A column of length 7 has 3 possible sequences of 5 cells.

Hence the number of possible sequences of 5 cells is 16 × 3 + 18 × 2, i.e. 84. Hence the 
probability of finding the sequence EVERE in a grid of the shape shown in Figure 24, if 
the 220 letters are distributed at random in the 220 cells, is given by 84 × 2.8 × 10−6, i.e. 
approximately 2 10−4 (DOB = –36).
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TABLE 1
A Timeline of Relevant Events and Publications

The purpose of this Timeline table is to summarize, very briefly, relevant events for 
which the dates are known, and to display them in a chart that enables one to see at 
a glance what is known to have been happening in the life of Shakspere, etc., and the 
relationship  óo r lack of relationshipóo f these events to the publications of the plays 
and poems that are attributed to "Shakespeare." 

Column 1 Date 
Column 2 Publications
Column 3 Events in the life of William Shakspere
Column 4  Events in the life of Edward de Vere
Column 5 Other relevant events 

Reference Key: A = Anderson, 2005. Ch = Chiljan, 2011. C = Clark, 1931. L = Looney, 1920. 
N = Nelson, 2003. P = Pointon, 2011. Pr = Price, 2012. R = Roper, 2018. S = Story, 2016.

Summary of events before the births of Shakspere and Oxford:
1215 June 15: Edward de Vereí s 12th great grandfather, Robert de Vere, the 3rd Earl of Oxford, was 

one of a group of barons who forced King John I to sign the Magna Carta (C328).
1256  Fullerí s Worthies said Aubrey de Vere was the greatest scholar of the age.
1386  The 9th Earl of Oxford was Duke of Ireland and a consort of King Richard II (A1). 
1415  The 11th Earl of Oxford was a commander in the Agincourt battle serving Henry V (A1).
1516  February: Henry VIII and first wife Catherine of Aragon, after 5 miscarriages and infant 

deaths, produced a daughter, Mary Tudor (S14).
1519  June: Henry VIII has a bastard son with Elizabeth Blount and names him Henry FitzRoy (S14).
1521  September: William Cecil (later Lord Burleigh) is born to an innkeeper (S21).
1525  June: Henry FitzRoy made Duke of Richmond and Knight of the Garter (S14).
1533  September: Wanting a legitimate son, Henry VIII makes England Protestant in order to 

divorce Catherine and marry Anne Boleyn, who bears the future Queen Elizabeth I (S14).) 
1535  William Cecil enters Cambridge University, a hotbed of Protestant thinking (S21).
1536  May: Still with no son, Henry VIII executes Anne Boleyn and marries Jane Seymour (S14).  

July: Henry VIIIí s 2nd Act of Succession gives him the right to decide his successor and 
delegitimizes Mary and Elizabeth (S15). July: Henry FitzRoy dies (S15).

1537  October: Edward VI born to Henry VIII and Jane Seymour, and he is next in line for the 
throne (S15). Jane dies shortly after the birth (S15).

1540  Henry VIII married Ann of Cleves but annulled it after 6 months (S15). Henry VIII married 
Catherine Howard whom he beheaded for being unfaithful (S15).

1541  January: William Cecil married Mary Cheke, daughter of a Cambridge professor (S21) who 
later is tutor to King Edward VI (S23). Mary bears him a son, Thomas, in 1542 and then dies 
in 1543 (S21).

1543  Henry VIII married Catherine Parr, who survived him (S15). July: Henry VIIIí s 3rd Act of 
Succession returns Mary and Elizabeth to the line of succession (they remain technically 
bastards) behind Edward (he is sickly) (S15).

1546  William Cecil married Mildred Cooke whose father was a leading supporter of the 
Reformation (S21).

1547  January: Henry VIII died and Edward VI became King at age 10 (S15).
1548  Edward VI became child king, his uncle the Duke of Somerset became his Protector, and 

William Cecil became the Protectorí s Secretary (S21).
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     TABLE 1 (continued)
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!"#$ !"#$%&!"#$%&'#$()$*"#$
+#,(-.$/#0#-&'(")*+&
,()-./#&/0&10023$4#00$!"&*$
5-.3$4#001&2()0/)3(4&"5&
6/7)5$&1$6(77&00$()$*"#$
6&778&9#$()$6:-.#$&-.$
6#&3:7#&'!"#$!&;<-9$
()$*"#$+"7#=1&'6891&
:"-&/#(&/0&5;(&2*"+-&
-(5&.#&<5"*+&'68=1>&"#4&1&
>(:?0#$6&3@#A1$6&3@#$
()$1;&3(-#3$&-.$&-$
B*"#7$6&3@#$()$C-<9"*#3&
'D(E#23$D&?(:723$D(3*1&
:"-&2()0/)3(4$
?")$%&!"#$/<3*(78$()$
6:7.#7(:3$68,"&#00&
'(")*+&,()-./#&/0&17.#-$
()$F#E#73"&;&:.5;&
@A0/)4&"B5.#C&.#&5;(&
2*"+&'6DDE11&;"4&-/3(&
7#.F7(&G;"H(-2(")"#&
5()3-&-7B;&"-&IJ(5-K&'"&
:"+&/0&:"*H.#C1>&:;.B;&
"*-/&"22(")(4&.#&L&/5;()&
G;"H(-2(")(&2*"+-&M75&
#/:;()(&(*-(&'6DND1$&
17.#-$()$F#E#73"&;$
"#4&!"#$F&;(:3$
G<,*(7<#3&M/5;&.#B*74(4&
)(0()(#B(-&5/&"&5;(05&/#&
?"+&NO&/#&P"4Q-&R.**>&
5;(&)("*S*.0(&2*"B(&:;()(&
@A0/)4Q-&3(#&"55"BH(4&
3(--(#C()-&/0&5;(&
6/7)5&'6DT1$&U(B$%&1-$
/<3*(78$()$*"#$H7:#0*<#3$
()$&$+*#';(*"#7&'(")*+&
,()-./#&/0&H8;?#0<-#1&
':;()(&5;(&B;")"B5()&
V/-5;73/7-&-((3-&5/&
M(&5;(&)("*S*.0(&@A0/)41&
"#4&5;(&-7MJ(B5&:"-&5;(&
3"))."C(&#(C/5."5./#-&
/0&W7((#&X*.Y"M(5;&"#4&
47B&4QZ*(# Á /#&'6DEN1[&&
2()0/)3(4&"5&\.B;3/#4&
6/7)5&M+&];(&^/)4&
6;"3M()*".#-&?(#&'G981$&
Z**74(4&5/&.#&*.5()"57)(%&
!&;<-9$()$*"#$+"7#=>&
6#&3:7#$)(7$6#&3:7#&
'"M/75&5;(&)(,.,"*&/0&M*7(&
*":-&4(0.#.#C&-5).B5&B/4(-&
/0&4)(--&0/)&5;(&B*"--(-&
"#4&#/&(AB(--&-7B;&"-&
0/)(.C#&0"M).B-1&'6N91$

!/;#&3/)5C"C(4&;.-&
:.0(Q-&;/7-(&"5&_.*3(B/5(&
5/&)(*"5.,(&X437#4&
^"3M()5&'VNE81$&!/;#&
:"-&(AB7-(4&5;(&2//)&5"A&
'VNE81$&!/;#&-/*4&2")5&/0&
;.-&2)/2()5+&'VNE81$&!/;#&
:"-&-7(4&0/)&LO&2/7#4-&
"#4&#/5(4&"-&"&:;.5(#()&
/0&-H.#-&'VNE81$&];()(&
.-&#/&(,.4(#B(&5;"5&;.-&
-/#&_.**."3&(,()&:(#5&5/&
-B;//*$&

!"#$%&^(55()&5/&`7)*(.C;&
B/32*".#(4&"M/75&`7)*(.C;Q-&
"4,.B(&#/5&5/&-(**&*"#4->&
"#4&-".4&@A0/)4&37-5&-(**&
5;(3&-.#B(&5;(&W7((#&
:/7*4&#/5&C.,(&;.3&"&3.*.5")+&
B/33.--./#&#/)&"#+&/5;()&
'2".41&2/-.5./#&.#&C/,()#3(#5&
'69Ta1$&];.-&*(55()&.#B*74(4&
-/3(&/0&5;(&-"3(&:/)4-&
0)/3&/&;0#*&"M/75&2)/3.-(-&
"#4&:".5.#C&I:;.*(&5;(&
C)"--&C)/:->K&"#4&I-5"),(&
:;.*(&5;(&C)"--&4/-5&C)/:K&
"#4&I<&("5&5;(&".)[&2)/3.-(S
B)"33(4>&+/7&B"##/5&0((4&
B"2/#-&-/>K&"#4&IG.)>&<&*"BH&
"4,"#B(3(#5K&'69Ta1$&G(25$%&
b)/M.-;()Q-&5;.)4&,/+"C(&5/&
0.#4&C/*4&.#&5;(&c(:&_/)*4&
)(57)#(4&:.5;&:/)5;*(--&/)(>&
"#4&.#,(-5/)&@A0/)4&*/-5&;.-&
.#,(-53(#5&/0&L>OOO&2/7#4-&
'6D8D>&G9a1$&R(&"BB7-(4&
?.B;"(*&^/H&/0&-:.#4*.#C&
;.3&'cDaT1>&"#4&5;(&6/7)5&
"C)((4&"#4&-(#5&^/H&5/&b*((5&
V).-/#&'G981$&dZ#5/#./&5//H&
/75&"&L>OOO&47B"5&M/#4&.#&
!"#$6#7,"&-*$()$G#-<,#Ie$
@A0/)4&B"3(&.#5/&B/#5)/*&/0&
"#/5;()&NN&2)/2()5.(-&0)/3&
;.-&.#;().5"#B($&^+*+&-5")5(4&
:/)H.#C&"-&;.-&G(B)(5")+>&
"#4&M/5;&/0&5;(3&*.,(4&"5&5;(&
G",/+&'^>&cDaL1$&

];(&.4("&/0&5;(&
f.)C.#&W7((#&:"-&
0.)-5&3(#5./#(4&.#&"#&
(#5()5".#3(#5&M+&];/3"-&
6;7)B;+")4$&?"+%&47B&
4QZ*(#Á /#&:)/5(&5/&W7((#&
X*.Y"M(5;&/0&;.-&"00(B5./#&
0/)&;()&'6DEL1$&
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!"#$%
!"#&

!"#$%&'()*+,%*-.%!"#$%&'#$
()$*"#$+#,(-.$/#0#-%
/$0+1,%2$+('*3%*-%10023$
4#00$!"&*$5-.3$4#00%034%
*-%6(7#23$6&8(923$4(-5%
6$+-*+7$4%0)%8*9+)%/:;<=>%
?@A5%B')#%6(7#23$6&8(:923$
4(-%/-'+()%6$+-*+7$4%
0(%0%1$;(:80#$<&3=:#5%
-*+%)#$%$32*,%*-%)#$%498%
4CD1$3Á *3%/:;EF5G%

HI-*+4%B0(%0%-*934'3J%
7$7K$+%034%60)+*3%*-%)#$%
L96#9'()%(8#**1%*-%6*$)(G

M03GN%"#$%O9$$3%B+*)$%
)*%498%4CD1$3 Á *3%0K*9)%
#'(%6*(('K1$%2'(')>%034%
$3)$+)0'3$4%#'(%70++'0J$%
6+*6*(01%/:;E=5%-*+%
($2$+01%,$0+(G%"#$%
P9$()'*3%*-%)#$%O9$$3C(%
70++'0J$%B0(%044+$(($4%
'3%;=%*-%?#0Q$(6$0+$C(%
610,(%/:@RR5G

!"#& S$KGN%!"#$/>3*(9?$()$
+#9'#.(-%!7'()+03(8+'K$4%
-*+%@0#('&*9&.%/1-*(-?$
&-.$@0#('&*9&5%/:=<=5>%
034%!"#$/>3*(9?$()$A(9*>($
&-.$;#B(9&-*#3%/$0+1,%
2$+('*3%*-%!"#$<#9,"&-*$
()$C#->,#5%/:;A;5%B0(%
(#*B3%0)%T#')$#011%*3%
:0341$70(%U0,%3'J#)%K,%
)#$%V*+4%:#07K$+10'3C(%
W$3%/:;A;>%?@A5G%
W0+GN%!"#$/>3*(9?$()$
<:9.#9(:3$<>,"&#0%K,%
HI-*+4%/$0+1,%2$+('*3%*-%
19.#-$()$D#7#93"&B%034%
$0+1,%2$+('*3%*-%E$/#-9?$
CF5%6$+-*+7$4%0)%:*9+)%
K,%"#$%:#07K$+10'3C(%
W$3%/?@A5G%?)$6#$3%
X*(($3%B+*)$%'3%Y?8#**1%
*-%DK9($Z%)#0)%#$%(0B%
!"#$G#H%/03*)#$+%$0+1,%
2$+('*3%*-%<#9,"&-*$
()$C#->,#5%'3%M91,%034%
A*(0(B#%/$0+1,%2$+('*3%
*-%1-*(-?$I$@0#('&*9&5%
6$+-*+7$4%0)%)#$%[911%
"#$0)+$%/:;A;>%?@A5G%
U$8GN%1$/>3*(9?$()$*"#$
;:J#$()$<>00&?-$&-.$
*"#$<&9=:#3$()$<&-*:&%
/$0+1,%2$+('*3%*-%!"#$!H($
K#-*0#B#-$()$C#9(-&5%
6$+-*+7$4%0)%:*9+)%K,%
:#07K$+10'3C(%W$3%
/:;E=>?\<5%*3%)#$%)*6'8%
*-%70++'0J$%3$J*)'0)'*3(%
K$)B$$3%O9$$3%L1']0K$)#%
034%498%4CD1$3 Á *3G%!"#$
<#9,"&-*$()$C#->,#$
B0($4$(8+'K$4%'3%
8*3)$76*+0+,%1')$+0)9+$G%

M*#3%B0(%'3%-'3038'01%
4'--'891),%034%7*+)J0J$4%
#'(%B'-$C(%$()0)$%D(K'$(%
034%)**Q%'3%0%60,'3J%
)$303)%/?F\5G%&$%01(*%
7*+)J0J$4%*)#$+%
6+*6$+)'$(%/^=EA5G

O90++$1$4%B')#%^#'1'6%?'43$,%
0)%0%+*,01%)$33'(%8*9+)G%
!"#$/>3*(9?$()$<:9.#9(:3$
<>,"&#0%K,%HI-*+4>%B#'8#%
($$7(%)*%K$%03%$0+1,%2$+('*3%
*-%19.#-$()$D#->3"&BL$
>-$*:9-$&-$#&90?%2$+('*3%
*-%)#$%($8*34%/#-9?$CF5>%
B0(%6$+-*+7$4%0)%:*9+)%K,%
:#07K$+10'3C(%W$3G%HI-*+4%
8*3)'39$4%)*%B$0+%_)01'03%
81*)#$(%034%B0(%+'4'891$4%0)%
:*9+)%/)#$%K19$%10B(%B$+$%
'3%$--$8)%034%*9)10B$4%(98#%
81*)#'3J5G%&$%704$%0%+$P9$()%
)*%+$810'7%)#$%?)$B0+4(#'6%
*-%T01)#07>%03%038$()+01%
+'J#)%-+*7%"#*70(%:1$+$%
'3%)#$%;R)#%8$3)9+,G%"#'(%
+$P9$()>%07*3J%703,%*)#$+(%
-*+%6*(')'*3(%'3%J*2$+37$3)>%
B0(%*3$%#$%8*3)'39$4%93)'1%
#$%B0(%(988$((-91%'3%;E<R%
/`@=\5G

S$KGN%498%4CD1$3 Á *3C(%
$32*,%0++'2$4%'3%V*34*3%
/:;EA5G%W0+GN%?603'(#%
D7K0((04*+%W$34*]0%
+$8$'2$4%K,%)#$%O9$$3%
/:;EA5G%D9JGN%S+$38#%
U9Q$%0++'2$4%'3%L3J1034%
034%6+$(($4%#'(%80($%
-*+%70++'0J$%)*%)#$%
O9$$3%/:;EA5G%?6$3($+%
69K1'(#$4%+"#'"#9.23$@&M%
69+6*+)$41,%8*3)0'3'3J%
+$-$+$38$(%)*%HI-*+4%034%
?'43$,%0(%YT'11'$%034%
^$+'J*)Z%/V5>%B#'8#%B0(%
8*33$8)$4%)*%7$3)'*3(%*-%
T'11'$%'3%#'(%$0+1'$+%6*$7(%
/V5G%a%610,(%6$+-*+7$4%0)%
:*9+)%)#0)%B$+$%B+'))$3%K,%
03*3,7*9(%0+'()*8+0)(G
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!"#$ !"#$%&!"#$"%&'"(&
)*+$,'#-'&'"()*(+",&
-.&/*0(.&1/2345$&67-89&
-770,",&.*&:;&7:."(-.0("%&
.'/0"1&$2&#3+&43-+5<&
.0/$"&$2&!#3+"67&!"#3$"%&
8&)*+$,'#-'7&90"1&:$3"7&
.5+*2#3&;013#7&<=>3&
!($&!?$=#&;$#30"17&@&
90"1&A+"-%&BC$&=;.>*;8&
?0;,-8<&'7-8@(:A>.&-;,&
.>"-.("&+-;-A"(<&9-:,&
>"&@-9&.>"&9"(B-;.&*)&
.>"&C-(7&*)&DE)*(,&1F5<&
-;,&>:;.",&.>-.&;*.&-77&
>:9&1?0;,-85&'7-89&
@"("&@(:..";&#8&>:+9"7)&
-7*;"&1F5<&-;,&.>-.&.>"8&
G*;.-:;",&'-99-A"9&
.>-.&H+:A>.&>-B"&("9.",&
:;&.>"&+:;,&*)&I>-J"K
9'"-("L&1F5$&M"G$%&D&
A+"-%&CB&'"()*(+",&-.&
/*0(.<&@:.>&DE)*(,N9&
-;G"9.*(&.>"&34.>&C-(7&
*)&DE)*(,&-''"-(:;A&-9&
-&G>-(-G."(&90''*(.:;A&
O:;A&P";(8<&@>:G>&@-9&
.(0"&:;&>:9.*(8&1/24Q5$&
)$-0$*'"=6&@-9&@(:..";&
-#*0.&I:(&R-7."(&S-7":A>&
@>*&@-9&J;:A>.",&.>-.&
8"-(&)*(&>:9&9>:'&.(-B"79&
-;,&)*(&#(:;A:;A&(:G>"9&.*&
.>"&T0"";&1/2UV5$&M"-;&
/>0(G>&:;&>:9&E02+&$2&
4,+"6+-&9-:,&3WUXY3WZX&
@-9&.>"&'"(:*,&*)&
)7*0(:9>:;A&)*(&I>-J"KK
9'"-("<&#0.&I>-J9'"("&*)&
I.(-.)*(,&@-9&.**&8*0;A&
.*&#"&.>:9&'"(9*;&-.&3V&
8"-(9&*7,&1F5$&3WUXY3WZ2&
F878&'(*,0G",&'7-89&
G*;.-:;:;A&,:-7*A0"&
-;,&"E'"(:+";.9&7-."(&
-''"-(:;A&:;&-;,&
)*("9>-,*@:;A&HI>-J"K
9'"-("L&'7-89&1F5$

[*>;&):;",&QX&'*0;,9&
)*(&+:99:;A&-&G*0(.&,-."<&
-;,&):;",&2X&'*0;,9&-9&
-&'7",A"&)*(&>:9&G*;,0G.&
162VZ5$&[*>;&9*0A>.&
H90(".:"9&*)&'"-G"L&
-A-:;9.&>:9&G(",:.*(9&)*(&
)"-(&*)&,"-.>&162VZ5$&

[-;$%&60(G>-9",&!:9>"(N9&
!*778&+-;9:*;&)*(&-9':(:;A&
'*".9&-;,&'7-8@(:A>.9<&-&
J:;,&*)&@(:.:;A&-G-,"+8&-;,&
@*(J9>*'&1IWX5$&DB"(&.>"&
):("'7-G"<&>"&'7-G",&.>"&G*-.&
*)&-(+9&*)&I*0.>-+'.*;&
1IWX5$&P-,&-&7*B"&-))-:(&@:.>&
G*0(.&7-,8&=;;"&\-B-9*0($&
HDE)*(,N9&]*89L&'7-8"(9&
.*0(",&.>"&'(*B:;G"9&
1F5&-;,&:;G70,",&:;&.>":(&
("'"(.*:("&DE)*(,N9&'7-89&
-;,&'7-89&@(:..";&:;&'-(.&#8&
DE)*(,&1F5$&F878&+-;-A",&
.>"&'7-8&.*0(9&3WUXY3WUQ$&
3WUXY3WUW<&DE)*(,&9*7,&*))&
+-;8&'(*'"(.:"9&.*&'-8&)*(&
.>"&7:."(-(8&-G-,"+8&1IWX5$&
^>"&>"-,9&*)&/-+#(:,A"&
_;:B"(9:.8&@(*."&.*&]0(7":A>&
*#`"G.:;A&.*&DE)*(,N9&
9"(B-;.9&H9>*@:;A&.>":(&
G0;;:;AL&:;&G"(.-:;&'7-89&
.>"8&'"()*(+",&#")*("&.>"&
T0"";&1F5$&DE)*(,&.0(;",&
:;&/-.>*7:G&.(-:.*(9&-;,&
G*+(-,"9&P*@-(,<&=(0;,"77<&
-;,&I*0.>@"77&1/2445$&
D(A-;:a",&DE)*(,N9&?";&
'7-8"(9&*0.&*)&.>"&C-(7&*)&
R-(@:GJN9&?";&1b24Z5&-;,&
.>"8&@";.&*;&.>"&(*-,&.*&
b*(@:G><&/*B";.(8<&](:9.*7<&
-;,&6**7"&1IWX5$&/*;B"(.",&
9'-G"&:;&]7-GJ)(:-(9&
/*;B";.&:;.*&-&'0#7:G&
.>"-.("&)"-.0(:;A&G>*:(#*8&
'7-8"(9&1IWX5$&3WUXY3WZX%&
DE)*(,N9&]*>"+:-;&6"(:*,&
1F5$&/*;;"G.",&.*&.>"-.(:G-7&
+-;-A"(&=;.>*;8&?0;,-8<&
-GG*(,:;A&.*&C;A7-;,N9&
A+*0>$"&:;&3VXX<&-;,&.*&.>"&
43+,3+-(F6&:$%&'*"+9&#8&
?0;,-8&1-7.>*0A>&c0-7:.8&
@-9&G*;9:,"(",&.**&>:A>&
.*&#"&?0;,-8d9&@*(J5&1F5$&
DE)*(,N9&@*(J&("'("9";.",&
.>"&;"@&("-7:9+&:;&C;A7:9>&
'*".(8&@>:7"&I:,;"8&
("'("9";.",&.>"&"-(7:"(&+*("&
-))"G.",&-;,&)*(+-7&9.87"<&
-GG*(,:;A&.*&M"-;&/>0(G>N9&
E02+&$2&4,+"6+-&13UeZ5&1F5$&

[-;$%&2;,&C-(7&*)&
I*0.>-+'.*;&#-;:9>",&
>:9&@:)"&)(*+&>:9&
>*09">*7,&1IQX5&.*&
-;*.>"(&>*09"&>"&*@;",<&
-;,&9>"&@(*."&.*&>"(&
)-.>"(&.>-.&9>"&@-9&:77K
.("-.",&-;,&.>-.&^>*+-9&
M8+*GJ&@-9&(0;;:;A&.>"&
>*09">*7,&1IQX5$&='($%&
^>"&!(";G>&=+#-99-,*(&
-,,("99",&T0"";&
C7:a-#".>&@:.>&-&+"99-A"&
)(*+&/-.>"(:;"&,"&?",:G:&
@>:G>&'(*'*9",&-&`*:;.&
"))*(.&.*&'("B";.&6>:7:'&*)&
I'-:;&)(*+&,*+:;-.:;A&
6*(.0A-7&1/23Q5$&I"'.$%&
=+#-99-,*(&?";,*a-&
*)&I'-:;&("'*(.",&.>-.&
.>"&M0J"&*)&f0:9"&
("G*A;:a",&[-+"9&\g&
-9&O:;A&*)&IG*.7-;,&
-;,&.>-.&("7-.:*;9&@"("&
9.(*;A&#".@"";&!(-;G"&
-;,&IG*.7-;,&1/23Q5$&
=((:B-7&*)&G*B"(.&/-.>*7:G&
+:99:*;-(:"9&:;&C;A7-;,$&
='(:7%&C-(.>c0-J"&:;&
F*;,*;&-;,&.>(*0A>*0.&
C;A7-;,<&-&(-("&
*GG0((";G"&1/23W5$&
I"'.$%&I:(&!(-;G:9&M(-J"N9&
G+*0>'"&(".0(;",&.*&
C;A7-;,&-)."(&4&8"-(9<&)077&
*)&(:G>"9&1/23W5$&g;&.>"&
!-77<&.>"&,0G&,N=7"; Á *;&
-GG"'.",&.>"&9*B"(":A;.8&
*)&!7-;,"(9&1/23Q5$&
^>"&):(9.&",:.:*;&*)&
?*;.-:A;"N9&H66'%6&@-9&
'0#7:9>",&1/4Ze5$
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!"#! !"#$%&'()&*+#,-&
")#*.#/012)&.*&!"
#$%&'(()*"+$,-./&"
0*)1(&0-&3.4#-&
)1-)#-0+1)5&-()&6#)12(&
!/70,,05.#&839:;<$&
=)"-$%&23()3"14%"5'6$).&
2./".,)5>&#)*)#)12+1?&
01&)0#-(@40A)&-(0-&
.224##)5&BB&C)0#,&)0#D+)#&
+1&E)#.10$&F1&#)0D+-C>&0&
,)G)#)&)0#-(@40A)&5+5&
.224#&+1&E)#.10&+1&B;HI>&
J(+2(&(05&/.#)&-(01&
K>III&0*-)#,(.2A,&.G)#&
0&")#+.5&.*&/.#)&-(01&:&
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;91'8$01')$,2-'>fKEAB4'

\00+00/,+1/$,'$#'M91:F'
Q%$1201+,1'82+&2%'g/88/+)'
$#'!%+,S24'!:14H'=9%82/SF'
+,&'Q%/.-'($9,:/8':%2+12&'
V=$,&'$#'\00$:/+1/$,X'
1$'S9+%+,122'8$-+81-'
;-'062+%/,S'2.2%-$,2'
1$'+,'$+1F'$#'8$-+81-'1$'
+.2,S2'+,-'1F%2+1'1$'1F2'
C922,'>3?EB4'N$;2%1'
(2:/8'+1'@K'-2+%0'$8&'
1%+.282&'1$'5%+,:2'6/1F'+'
8/01'$#'*%2:2*10'#%$)'F/0'
#+1F2%'O$%&'=9%82/SF7'+0''
Q$8$,/90'S/.20'1$'O+2%120'
/,'.'-#"/'>3?@B4'N$;2%1'
(2:/8'0+1'Q+%8/+)2,1'
#$%'g201)/,012%'>3?TB4'
C922,',+)2&'1F2',26'
:$8$,-'e`/%S/,/+e'+#12%'
F2%028#7'1F2'e`/%S/,'
C922,e'>\@UUB4'g+812%'
N+82/SF'/,12%:2&2&'6/1F'
1F2'C922,'+,&'6/1F'
82112%0'1$'=9%82/SF'1$'R22*'
!"#$%&'/,'S$$&'#+.$%'
>f@AUZ@AKB4

     TABLE 1 (continued)
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!"#" !"#"$%&'#("&!"#$%&'"&
)*+,(-+./&%*0.&#"1-)%&
(#0*%,&-/.+,-)(#&,*&#"1-)%&
-+&,2.&()**$+,&-).+'/+
,&"#.'*0&'34#-%2./&-+&
5678&9!:;&<(+;=&>3..+$%&
?.+&'1.@-.A./&1)2&3+4"#+
56&2'%)"4&9.(1#"&@.1%-*+&
*B&78'+9)":2)%)"+'/+
;)*'"4:&B*1&,2.&>3..+&
9C6D:;&

E.4;=&F-##-(0$%&,A-+%&(1.&
4(',-G./&(%&C2(H%'.1.&
9CIJKL8MN:&(+/&+(0./&
O(0+.,&(+/&<3/-,2&(B,.1&
2-%&C(/#.1&+.-P24*1%;

Q-@.+&(&0-#-,(1"&)*00-%%-*+&
(+/&%.+,&,*&,2.&!*A#(+/%&
9R.,2.1#(+/%:&-+&)2(1P.&*B&
SKNNN&0.+&9R8D6:;&T.)(##./&
(B,.1&S&0*+,2%&9R8DD:;&
5JINU5JIJ=&C*#/&78&*B&J6&
'1*'.1,-.%&9MM&*1-P-+(##":&,*&
'("&B*1&2-%&,1*3'.&*B&(),*1%&
(+/&A1-,.1%&9VSM7:;&<3+.=&
F1*,.&,*&W31#.-P2&(4*3,&,2.&
#*+PX1.Y3.%,./&(+/&#*+PX
(A(-,./&B3+/%&B*1&'3,,-+P&
*+&'#("%&-+&%3''*1,&*B&,2.&
>3..+&9VSMJ:;&&

Z(1#&*B&!.-).%,.1&9[3/#.":&
4.)(0.&,2.&+.A&B(@*1-,.&
*B&,2.&>3..+;&\),;=&
C*3,2(0',*+&.+,.1./&
C,;&<*2+$%&V*##.P.&(,&(P.&
55;J&".(1%&B*1&S&".(1%&
9CJ6K68:;&Z%%.]&(,&(P.&
8N&A(%&1.#.(%./&.(1#"&
B1*0&2-%&A(1/%2-'K&A-,2&
2.#'&B1*0&2-%&%,.'B(,2.1&
,2.&Z(1#&*B&!.-).%,.1K&(+/&
,2.+&.+,.1./&L(1#-(0.+,&
9C68:;&

!"#$ 76)+56')"&3+4"#+:6)+
7<*:2)&A(%&A1-,,.+;&76)+
,&":)*=.+742)+A(%&A1-,,.+K&
(+/&-+)#3/./&1.(#&.@.+,%&
B1*0&F(#,.1&T(#.-P2$%&
#-B.&/31-+P&5JI8U5JI6&
9VJS5:&%3)2&(%&2-%&%2*1,X
#-@./&%.,,#.0.+,&*B&,2.&
^-1P-+-(&)*#*+"K&(+/&-,%&
1.%)3.&4"&[1(H.&9VJ8J:;&
>*#)"+'/+1)-)*.64%&
A(%&'.1B*10./&4.,A..+&
5JI6&(+/&5JD8&9V58N:;&
L.1B*10(+).%&(,&V*31,&
*B&76)+14%'<.+;&?:'*&).+
'/+@)"*$+;K&.(1#"&@.1%-*+&
*B&@)"*$+A;&(+/&@)"*$+
;K&(+/&76)+7*'<B2).'%)+
C)&D"+'/+E&"D+F'6"K&.(1#"&
@.1%-*+&*B&E&"D+F'6"&
9CM5:;

<*2+&1.0*@./&B1*0&
,2.&C,1(,B*1/&W*(1/&*B&
_#/.10(+&9CIJ:&B*1&5N&
".(1%&*B&+*+X(,,.+/(+).&
9L8MN:;&<*2+&-%%3./&A-,2&
*1/.1&B*1&/.4,&43,&2(%&+*&
P**/%&,*&/-%,1(-+&9L8MN:;

C(,&*+&`31"&,1-(#&*B&?(1"&
>3..+&*B&C)*,%&9!:;&<3+.=&
W31#.-P2&A1*,.&,*&E1(+)-%&
F(#%-+P2(0&(%H-+P&2-0&,*&
%'.(H&,*&,2.&>3..+&(4*3,&
\]B*1/$%&B-+(+).%a2-%&
/(3P2,.1&9\]B*1/$%&A-B.:&
4.-+P&A*11-./;&<3+.=&>3..+&
Z#-G(4.,2&%-P+./&L1-@"&
C.(#&F(11(+,&[*10(+K&
(3,2*1-G-+P&B*1&/.&^.1.&,*&
1.).-@.&5KNNN&'*3+/%&(&".(1&
B*1&#-B.&9-,&1(+&5I&".(1%&3+,-#&
/.&^.1.&/-./:K&1.,1*(),-@.&
,*&?(1)2&9R7N5:K&(+/&,(H.+&
B1*0&F(#%-+P2(0$%&%'"&
43/P.,&9C6D:;&b2-%&(++3-,"&
)*+,-+3./&.@.+&(B,.1&,2.&
>3..+$%&/.(,2;&R*&*+.&
.#%.&1.).-@./&%3)2&(&#(1P.&
*3,1-P2,&%30&B1*0&,2.&
>3..+;

>3..+&?(1"&(11.%,./&B*1&
,2.&W(44-+P,*+&L#*,&,*&
(%%(%%-+(,.&Z#-G(4.,2&9!:;&
>3..+&?(1"&%.+,.+)./&
,*&/.(,2&B*1&,1.(%*+&9!:;&
[-'#*0(,-)&1.#(,-*+%&)3,&
*BB&A-,2&C'(-+&9'(1(##.#./&
-+&@)"*$+;:&9V8S:;&L2-#-'&
C-/+."&/-./&9!:;&T*4.1,&
V.)-#&%(,&L(1#-(0.+,&B*1&
F.%,0-+%,.1&9C67:;

!"#% 78'+9)":2)%)"+'/+;)*'"4&
A1-,,.+&9!:;&&C2(H.%'.(1.&
H+*A+&,*&4.&-+&!*+/*+;&G&
@)"*$+;A+A1-,,.+K&3'/(,-+P&
,2.&O.+1"&^c&%,*1"&A-,2&
'(1(##.#%&,*&?(1"&>3..+&
*B&C)*,%&d<*(+&*B&_1)e;&H+
@)"*$+A;+A1-,,.++9(4*3,&
,2.&1.).+,&)(0'(-P+&
-+&,2.&!*A&V*3+,1-.%&
(+/&,2.&W(4-+P,*+&
L#*,:&9VJ8J:;&@)"*$+;&
9-+)#3/-+P&,2.&W(4-+P,*+&
L#*,:&'.1B*10./&4"&,2.&
fg+-@.1%-,"&F-,%Kh&A1-,.1%&
(+/&(),*1%&/-1.),./&4"&
!*1/&\]B*1/&9VJIM:;&
L#("%&(##3/./&,*&-+&
#-,.1(,31.=&G&@)"*$+;A0+
C&?64*#+AAA0+F<2&<.+I4).4*0+
()**$+,&-).+'/+,&"#.'*;

F2-#.&2-%&B(,2.1&A(%&
4.-+P&'1*%.)3,./K&F-##-(0&
,**H&)(1.&*B&2-%&0*,2.1&
9T56:;&!.P(#&(),-*+&A-,2&
2-%&%-4#-+P%&(P(-+%,&2-%&
0*,2.1$%&.%,(,.;&b2.&*+#"&
H+*A+&#.,,.1&A1-,,.+&,*&
C2(H%'.1.&A(%&-+&,2-%&
".(1K&(%H-+P&B*1&(&#*(+&
*B&7N&'*3+/%K&A2-)2&
A.+,&3+(+%A.1./&9!:K&*1&
'.12('%&A(%&+.@.1&%.+,;

\]B*1/$%&L#(".1%&9(H(&
\]B*1/$%&?.+:K&*+.&*B&,2.&S&
#.(/-+P&,2.(,1.&)*0'(+-.%&
-+&!*+/*+K&A(%&(),-@.&B*1&
,2.&+.],&5J&".(1%&9R7D5:;&
\]B*1/i%&/1(0(,-)&A1-,-+P&
(),-@-,"&(''.(1./&,*&%,*'&-+&
,2-%&".(1&9!:;&<(+;=&E1(+)-%&
F(#%-+P2(0$%&%'"&1.'*1,./&
,2(,&\]B*1/$%&)*0'(+"&A(%&
*+.&,2(,&'3,&3'&'#("4-##%&-+&
,2.&)-,"&.@.1"&/("&*B&,2.&
A..H&9V68D:;&[(3P2,.1&
C3%(+&A(%&4*1+;

b2.&>3..+&0(/.&,2.&
Z(1#&*B&Z%%.]&?(%,.1&*B&
,2.&O*1%.&(+/&2.1&+.A&
B(@*1-,.K&(%&!.-).%,.1&
A(%&(-#-+P&967:;&>3..+&
?(1"&A(%&.].)3,./&9!:;&
L2-#-'&C-/+."&/-./;&_&
#(1P.K&.]'.+%-@.&B3+.1(#&
A(%&2.#/&B*1&C-/+."&4"&
2-%&B(,2.1X-+X#(A&E1(+)-%&
F(#%-+P2(0&9!:;&

     TABLE 1 (continued)
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!"## !"#$%&'!()"*+'!"&,!"#$!
"%&''()*!+,#-$!#,,./(/!
'0!&)!10)'(230%#%-!
,&'(%#'.%(4!-+"./*&'(01'
2+$&&.1(3'4.56(+1'773'
4.56(+1'7773'8.09'!$(+5!
8.09':"60!'"&1(5!;(</$,5!
602(0!#)/!7.,&('5!89(!
=$+56(0,'">'?$0.5$5!-.,*&'
@01+"0.5*&*!;(</$,!"#$!
"%&''()!&)!:;<<=:;<>*

709)!#)/!?#%-!@A&,,&#2B$!
3#%()'$C!D(E#)!#)!
.)$.11($$F.,!$.&'!#E#&)$'!
709)!G#2D(%'!F0%!%('.%)!0F!
?#%-H$!3%03(%'-I!A&,,&#2!
"#$!#//(/!#$!#!3,#&)'&FF!
@+JKLC*

+#%'&1&3#'(/!&)!'9(!(#%,-!
&)'(%1(3'!F0%1(!#E#&)$'!'9(!
M3#)&$9!N%2#/#!@G5OP:PC*!
7.)(4!A&F(!N))(!/&(/!@#!
%.20%(/!$.&1&/(C!@G5MQPC!
#'!#E(!P:!@GC!&)!R%(()"&19!
+#,#1(!#)/!"#$!D.%&(/!&)!
A($'2&)$'(%!NDD(-!@MQPC*!
STF0%/!#)/!'9(!U.(()!/&/!
)0'!#''()/!9(%!F.)(%#,!@MQPC*!
STF0%/!%('&%(/!&)'0!3%&V#'(!,&F(!
@GC!#)/!$0,/!W&$9(%H$!W0,,-*!!

?#%*4!G(&1($'(%5!/($3&'(!
9&$!300%!9(#,'95!"#$!3.'!
&)!19#%E(!0F!'9(!,#)/!
#%2-!&)!3%(3#%#'&0)!F0%!
'9(!M3#)&$9!&)V#$&0)!
@MQPC*!N3%*4!X$$(T!2#/(!
Y)&E9'!0F!'9(!R#%'(%!
@MQPC*!M3#)&$9!N%2#/#!
,#.)19(/!F%02!G&$D0)*!
S1'*4!X)E,&$9!)#V#,!F0%1($!
/(F(#'(/!'9(!M3#)&$9!
N%2#/#!@MQPC*!STF0%/!
"#$!&)Z.%(/!&)!9&$!$9&3!
/.%&)E!'9(!D#'',(!@MQPC*!
A#%!/%#EE(/!0)!'9%0.E9!
:QLP!@MQPC*!+.%&'#)5!
#)'&[N)E,&1#)!3#239,('$!
1&%1.,#'(/!@NJ\LC*!X#%,!
0F!G(&1($'(%!@]60D&)^C!
/&(/!#)/!'9(!U.(()!
"#$!/(V#$'#'(/!D-!
'9(!/(#'9!0F!'9&$!F%&()/!
$&)1(!19&,/900/!@MQPC*!
?#%*4!M0.'9#23'0)!"#$!
#/2&''(/!'0!R%#-H$!_))!
F0%!,#"!$'./&($!@M;QC*!
`.a(!0F!R.&$(!"#$!
#$$#$$&)#'(/!D-!W%()19!
Y&)E!b()%-!___5!"9&19!"#$!
3#%#,,(,(/!&)!=(5)$,6!
@cJ\C*!

!"#$ M02(!M9#a($3(#%(!
"0%a$!/#'(/!'0!D(!D(F0%(!
:;<>!D-!b0'$0)!#)/!
D-!d%0")!&)!:>\>!#)/!
D-!N,(T#)/(%!&)!:>;L*!
M9#a$3(%(!'00!-0.)E!
#'!:P!'0!D(!'9(!#.'90%!
0F!'90$(!M9#a($3(#%(!
"0%a$!@GC*!8902#$!O#$9(!
2()'&0)(/!'9(!;(</$,!
3,#-*!-6$'-(<.09'">',6$'
A6+$B!"%&''()*!+,#-$!
#,,./(/!'0!&)!,&'(%#'.%(4!
;(</$,5!-6$'=$+56(0,'
">'?$0.5$5!4"<$"'(01'
:*/.$,3'C,6$//"3'D';$0+E'
?73'F';$0+E'?73'-+"./*&'
(01'2+$&&.1(3':*/.*&'
2($&(+3'G';$0+E'73'=$++E'
H.#$&'">'H.01&"+*!
M3()$(%!"%0'(!0F!A&,,&(!
]F%02!"90$(!3()!,#%E(!
$'%(#2$!0F!90)(-!#)/!
$"(('!)(1'#%!F,0"^!"9&19!
9#%a$!D#1a!'0!9&$!:;K>!
30(2!#D0.'!A&,,&(!@GC*!

@+,$'">'I09/.&6'J"$&.$!
,&$'(/!/(!e(%(!#$!#!10.%'!
#.'90%!"90$(!"0%a$!"0.,/!
D(!"&/(,-!,#./(/!&F!9&$!
]/0&)E$!10.,/!D(!F0.)/!0.'!
#)/!2#/(!3.D,&1!"&'9!'9(!
%($'^*!A%&'(%!+.''()9#2!
1,#$$(/!STF0%/!"&'9!6&19#%/!
X/"#%/$!#$!]/($(%V&)E!
9&E9($'!3%#&$(!F0%!102(/&($!
#)/!&)'(%,./($^!@GC*

?.%/(%!0F!W%()19!Y&)E!
b()%&!___*!b()%&!0F!O#V#%%(!
D(1#2(!Y&)E!b()%&!_e*!
N3%*4!X$$(T!"()'!"&'9!
M&%!W%#)1&$!`%#a(!%#&/&)E!
'9(!10#$'$!0F!M3#&)!#)/!
+0%'.E#,!"&'90.'!'9(!
U.(()B$!a)0",(/E(!0%!
3(%2&$$&0)!@MQP=Q\C*!
7.)(4!M0.'9#23'0)!
%(1(&V(/!?#$'(%H$!/(E%((!
#'!c#2D%&/E(!f)&V(%$&'-!
@M;QC*!7.,-4!X$$(T!2#/(!
0V(%'.%($!'0!7#2($!0F!
M10',#)/!#$!#!)#'.%#,!
$.11($$0%!'0!'9(!U.(()!
@MQ\C*!7#2($!e_!0F!
M10',#)/!2#%%&(/!N))(!
0F!`()2#%a!()$.%&)E!
9(!"0.,/!%(2#&)!#!
+%0'($'#)'!@cQLLC*!60D(%'!
c(1&,!$#'!+#%,&#2()'!F0%!
b(%'F0%/$9&%(!@MQPC*
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!"#$ !"#$%!&$$'()*+,-.'
+,/012/310'4.2)*05'
51262/,42++7'80423-0'
9:';.2<0-=0210>-'=+27-'
2)5'/.0'3-0'9:'/.0'?/2+,2)'
-9))0/':916@'!"#$%&'"
()'2)5'*"#$%&'"()'A010'
A1,//0)@'B1/.959C'52/0'
:91'/.0'A1,/,)*'9:'/.0'
:,1-/';9))0/-'DEFG'9/.01'
23/.91-'-2,5'/.07'A010'
A1,//0)'80/A00)'!"HI'2)5''
!"H#@'+,%-"./0%'A1,//0)'
80:910'!"#$%!"#!@'J+27-'
2++3505'/9',)'+,/012/310K'
#123$45"6,478"9%:&/%,;78@'

;/12/:915'/9A)'A2-',)'
-01,93-':,)2)4,2+'5,-/10--L'
2)5'/.0'82,+,::'2)5'
831*0--0-'9:';/12/:915'
=0/,/,9)05'E915'M31+0,*.'
:91'10+,0:'D;H&F@'N9.)>-'
9)+7'2--0/'A2-'.,-'.93-0'
9)'O0)+07';/@'D;H&F@'P.,-'
7021'A2-'/.0'80*,)),)*'9:'
Q,++,26';.2<-=010>-'-9R
42++05'/.02/10'421001'2-'2'
-960/,60'24/91'DEF@

;=0)-01'A19/0'6$1&$8"/<"
40$"=78$8'A,/.'=19828+0'
10:010)40'/9'BC:915'2-'
SQ,++,0T'S-,//,)*',)'2)',5+0'40++T'
DEF'2)5'2-'S931'=+02-2)/'
Q,++,0'A.9',-'5025'9:'+2/0T'DEF'
10:011,)*'/9'/.0'+24<'9:'4931/'
=01:9162)40-'2:/01'BC:915'
.25'=3/'9)'62)7'=+27-',)'
/.0'!"U$-'2)5'!"H$-@'O,-'
*193='9:'A1,/01-'A010')9A'
-42//01,)*'80423-0'9:'.,-'
+24<'9:':,)2)4,2+'10-93140-@'
BC:915'A19/0'!U'-9))0/-'
/9';93/.26=/9)':91'.,-'
!U/.'8,1/.527L'0)49312*,)*'
.,6'/9'.2V0'2'-9)'D;UWF@'X'
=19=9-05'6211,2*0'80/A00)'
BC:915>-'523*./01'(+,Y280/.'
DZ04,+>-'*12)5523*./01F'2)5'
;93/.26=/9)'A2-'=1969/05'
87'E915'M31+0,*.'DZ04,+F'
2)5'50'[010'DEF@'M31+0,*.'
/9+5';93/.26=/9)'.0'A2-'2'
=1,)40'D-9)'9:'/.0'\300)F@'
J1969/,9)'9:'/.,-'=19=9-05'
6211,2*0'A0)/'9)':91']'
7021-@

^9801/'Z04,+'804260'
;0410/217'9:';/2/0@'
J1,)4,=2+';0410/217'
_12)4,-'Q2+-,)*.26'
5,05@'O,-'*12)5523*./01'
A19/0'2'=906'A,/.'2'
.,550)'2419-/,4',)'.,-'
606917'D^&]$F@'`9V@K'
(+,Y280/.>-'X-40)-,9)'
a27'D;#$F'40+0812/05'
/.0'S[,1*,)'\300)T',502L'
A.,4.'50,:,05'/.0'\300)'
2-'b+91,2)2'D;#$F@'B4/@K'
B)';93/.26=/9)>-'!U/.'
8,1/.527L'M31+0,*.'*2V0'
.,6'2'7021'/9'62<0'3='
.,-'6,)5'2893/'62117,)*'
.,-'*12)5523*./01L'
BC:915>-'523*./01'D;UWF@'
;=0)-01'=38+,-.05'>1$&,$"
?7$$%"A,/."505,42/,9)-L'
,)4+35,)*'9)0'/9'BC:915L'
2)5'/.0)'1040,V05'2'@'O0'
1040,V05'2'=906':196'
2)'2)9)7693-'c?*)9/9c'
2893/'*,V,)*'=12,-0'A.010'
,/',-'530L'A,/.'2'.,550)'
4,=.01'9:'('[010'D^&&UF@'

!"#! X3*@K'@/A$B8"@1C/7&8"
@/84'A2-'=01:91605'
87'BC:915>-'M97-'2/'
;93/.26=/9)>-'0-/2/0'
D;UWF@'9"D/2$:'"/<"
E&&/&8'49)/2,)05'/.0'
+,)0'S?'837'2'/.93-2)5'
2'7021d'?'837'2'19=0T@'F"
#$%&'"()"2)5"G,;01&:"
)))'A1,//0)@'J+27-'2++3505'
/9',)'+,/012/310K'6,478"
9%:&/%,;785"+,%-"./0%5"
6,2/%"/<"940$%8@'60$"
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<"."12(=%."&-4&("*3&,12&
".,1:+&:)&,12&-:2<(&
'"(&TB"/2:9U&"#3&!:1#&
C"+(,:#&'+:,2&,12&("<2&
,1*#A&*#&;2>+%,"51?4(
)+%2-$&B"/2:&*#&I:<"#&
,*<2(&'"(&,12&)"?2&#"<2&
:)&"&'+*,2+&,:&1*32&,12&
,+.2&".,1:+N(&"+*(,:@+",*@&
-23*A+22$&P12&\+@1/*(1:-&
:)&M"#,2+/.+;&+2@"0023&
,12&/::?(&"#3&1"3&,12&
C"+(,:#&/::?&/.+#23$&

I2-:+,23&0*H*#A&*#&5,$&
5"H*:.+N(&="+*(1&B:#3:#$&
B2A"0&@*,",*:#&"(&"&,"K&
32)".0,2+&4B8$&!"#$%&
I*@1"+3&_.*#2;&"(?23&
1*<&"/:.,&*#H2(,*#A&*#&
5,+",):+3&0"#3$&^2/$%&
I2@:+323&:'#*#A&@:+#&
"#3&<"0,&",&"&,*<2&:)&
(1:+,"A2&456G8$&B*H23&
",&D2'&=0"@2&5,+",):+3&
456G8$&I2@2*H23&VE&3&
):+&"&0:"3&:)&(,:#2&",&
5,+",):+3$&I2@2*H23&
FE&3&):+&'*#2&,:&1:(,&"&
H*(*,*#A&-+2"@12+$&X@,$%&
I2@:+323&"(&"&32)".0,2+&
:#&B:#3:#&,"K2($&X@,$%&I$&
_.*#2;&02,,2+&4#:,&(2#,8&,:&
51"?(-2+2&"(?*#A&1*<&):+&
"&RE&-:.#3&0:"#9&,12&:#0;&
?#:'#&02,,2+&"33+2((23&
,:&51"?(-2+2&4B8$&D:H$%&\$&
5,.+02;&'+:,2&,:&I$&_.*#2&
.+A*#A&-.+(.*,&:)&"&0:"#&
)+:<&51"?(-2+2$&D:,23&
"(&1:"+3*#A&YE&/.(120(&:)&
<"0,&",&"&02"#&,*<2$&

^2/$%&XK):+3&'"(&-+2(2#,23&
,:&,12&^+2#@1&`*#A&/;&I:/2+,&
M2@*0&:#&"#&:))*@*"0&H*(*,&,:&
,12&^+2#@1&M:.+,$&52-,$%&
^+"#@*(&C2+2(&4'1:(2&
/+:,12+a*#a0"'&'"(&"&,.,:+&
:)&5:.,1"<-,:#8&#"<23&
XK):+3&"(&bV&:)&VG&@:<23;&
-0";'+*A1,(9&*#&1*(&;%,,%'"4(
8%+"%&4@".?4(8&-%49&>89&"&
@","0:A&:)&@:#,2<-:+"+;&
'+*,*#A&"#3&"+,$&]2&("*3&TP12&
/2(,&):+&@:<23;&"<:#A&.(&
/2&c3'"+3&c"+0&:)&XK):+3U&
4M7RY8$&51"?2(-2"+2&"0(:&
'"(&<2#,*:#23&*#&,1*(&@$5?4(
@$5&H:0.<2&"#3&@:<-"+23&
'*,1&XH*3&45VEE8$&XK):+3N(&
(:#a*#a0"'&,12&c"+0&:)&d2+/;&
'"(&+2-:+,23&,:&/2&'+*,*#A&
@:<23*2($

\.A$%&d2",1&:)&O*00*"<&
M2@*09&B:+3&>.+02*A1&",&
GG&;2"+(&:03&4DRGV956Y8Q&
1*(&(:#&I:/2+,&,::?&
:H2+&"(&"3H*(:+&,:&,12&
_.22#&456Y8$&]*(,:+*"#&
O"+3&@:<<2#,23&,1",&
>.+02*A1&1"3&T"&@"+22+&
"(&"&C*#*(,2+&,:&,12&
M+:'#&'1*@1&1"(&#2H2+&
/22#&2L."0023&*#&c#A0*(1&
1*(,:+;$&$&$&B:+3&>.+02*A1N(&
.#)"*0*#A&?*#3#2((&,:&
XK):+3$&$&$&B:+3&XK):+3&
'"(&1:-202((&"(&"&
)"<*0;&<"#$&$&$&P12&+.0*#A&
-"((*:#&:)&1*(&0*)2&'"(&
-:2,+;9&0*,2+",.+29&"#3&,12&
3+"<"U&4M77J8$&I:/2+,&
M2@*0&:))*@*"00;&-+2(2#,23&
5:.,1"<-,:#&,:&,12&
^+2#@1&`*#A&*#&^+"#@2&
456Y8$&D:H$%&5:.,1"<-,:#&
*<-+*(:#23&:#&1*(&+2,.+#&
,:&c#A0"#3&"),2+&<"++;*#A&
*002A"00;&4\RVE8$&

     TABLE 1 (continued)
   YEAR    SHAKESPEARE           SHAKSPERE                    OXFORD             OTHER 
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!"## !"#$%&!"#$%&'&"'#()#*'+&
,-&./#-,01&23',-#'4,&&
-'*")#,#5&6'1/'&7308'&
-3'&98):'&7,;&:'01<&
:/08-&70-3&7))+&(#)*&-3'&
-)#1=+)71&>23'&23',-#'>&
?@#ABC&DAEF$&()*"++,&
,88/+'+&-)&01&80-'#,-/#'$&
G,5%&23'&98):'&23',-#'&
7,;&H)*"8'-'+&?DABF&,1+&
)71'+&IJIK&',H3&:5&L*$&
D3,M';"',#'C&!/</;-01'&
@30880";C&N'*01<';C&@,<'C&
O'*"'C&,1+&PKQ&:5&
-3'&R/#:,<'&R#)-3'#;$&
D)*'&;)/#H';&,++'+&
01&S0H3)8,;&R#'1+&,;&,&
98):'&)71'#$&D)11'-;&
ITB&U&IVV&"/:80;3'+&01&
-.//0,#.)"&-0+1$02C&730H3&
;,0+&-3'&,/-3)#W;&:';-&
+,5;&7'#'&",;-&?XY()#+&
7,;&VAZ&D3,M;"'#'&TVF$&
!/-3)#&+7'88'+&)1&30;&
,<01<&01&D)11'-;&[\&,1+&
[TC&,1+&0*"'1+01<&+',-3&
01&D)11'-;&[[C&EI]EVC&BI$&
.)*"8,01-;&)(&8,*'1';;&
01&D)11'-;&TEC&[[C&BA$&
D'"-$%&^0#;-&"'#()#*,1H'&
)(&34+04/&5."/.$&,-&23'&
98):'&?DIKVF$&67"+8)*&
901*)&,""',#'+&01&,&
;)1<:))M$&D)11'-&[T%&
>73'1&*5&<8,;;&;3)7;&
*'&*5;'8(&01+''+CJ
R',-'+&,1+&H3)""_+&70-3&
-,11_+&,1-0`/0-5>&?@#\EVF$

a'H)#+'+&,;&)701<&
-,Y';&01&R08801<;<,-'&
?@\EIF$&^':$%&L088'8*/*&
D3,M';"',#'&70-3&)-3'#;&
:'H,*'&,&;3,#'3)8+'#&
01&23'&98):'&?@\EIF$&
a'(/;'+&-3'&#0<3-&-)&b)01&
30;&,#*;&70-3&-3'&@,#M&
N,88&!#+'1&,#*;&?@\EIF$&
a'H)#+'+&,;&)701<&-,Y';&
01&D-$&N'8'1W;&@,#0;3C&
c)1+)1&?@\EIF$&a'H)#+'+&
,;&)701<&-,Y';&01&.801M&
01&D)/-37,#M&?@\EIF$&
a'H)#+'+&3),#+01<&H)#1&
,1+&*,8-&,-&,&8',1&-0*'&
?@\EIF$&

XY()#+W;&;)1=01=8,7&-3'&
d,#8&)(&e'#:5&?e,#:5F&
7,;&#'")#-'+&-)&:'&7#0-01<&
H)*'+0';&"#)(';;0)1,885&
?STATF$&!"#$%&XY()#+&7#)-'&,&
;"''H3&"#,0;01<&d;;'Y&730H3&
7,;&01;'#-'+&01-)&!"#$%&'C&
H/##'1-85&:'01<&"'#()#*'+&,-&
-3'&./#-,01&23',-#'&?DABF$&

f,1$%&R'1&f)1;)1W;&
:;"$%&<.#&(4)&,8&!0/&
!42,$&H)1-,01'+&-3'&
H3,#,H-'#&D)<08,#+)&73)&
7,;&#0+0H/8'+&()#&<'--01<&
,&H),-&)(&,#*;&)(&,&:),#&
70-3)/-&0-;&3',+&g23'&
XY()#+&H#';-&0;&,&:),#h&
?DIK\]IKTF$&G,5%&d,#8&
)(&d;;'Y&;'1-&-)&i#'8,1+&
-)&+'(',-&25#)1'&,1+&
(,08'+&?DIKVF$&d;;'Y&
:#)/<3-&D)/-3,*"-)1&-)&
i#'8,1+&,;&-3'&G,;-'#&)(&
-3'&N)#;'C&,<,01;-&-3'&
j/''1W;&70;3';&?DIKVF$&
d;;'Y&,--'*"-'+&,&-#/H'&
70-3&25#)1'&)(&i#'8,1+&
?1)-&,<#''+&-)&:5&-3'&
j/''1F&,1+&7,;&,##';-'+&
)1&30;&#'-/#1&-)&d1<8,1+$&
!/<$%&^',#;&)(&D",10;3&
016,;0)1C&H3,01;&+#,71&
,H#);;&c)1+)1&;-#''-;$&
j/''1&7,;&+,1<'#)/;85&
088&?DIKVF$&D'"-$%&^0#;-&
"'#()#*,1H'&)(&34+04/&
5."/.$&,-&23'&98):'&
?,:)/-&H)1;"0#,H5&,1+&
H0608&7,#F$&!&f';/0-&;"5&
#'")#-'+&-3,-&-3'&d,#8&)(&
e'#:5&7,;&:/;5&7#0-01<&
H)*'+0';$&S)6$%&@#065&
.)/1H08&"#)H8,0*'+&
)((0H0,8&+'1/1H0,-0)1&)(&
d;;'Y&?DIKVF$&e'H$%&
d;;'Y&-))M&088&,1+&-3'&
j/''1&;'1-&[&)(&3'#&
"35;0H0,1;&?DIKPF$

!$%% <.=>")*&,88/+'+&-)&01&
80-'#,-/#'$&f)31&e,60';&
)(&N'#'()#+&7#)-'&,1&
'"0<#,*&-3,-&H,88'+&
L0880,*&D3,M';"',#'&
k)/#&d1<80;3&2'#'1H'l%&
2'#'1H'&7,;&,&a)*,1&
;8,6'&/;'+&-)&H)6'#&-3'&
0+'1-0-5&)(&,#-0;-)H#,-0H&
7#0-'#;&;/H3&,;&DH0"0)&
,1+&c,'80/;$&N'&,8;)&;,0+&
D3,M';"',#'&+0+&1)-&<'-&
30;&"#)"'#&3)1)#$&[&"8,5;&
:5&D3,M';"',#'&7'#'&
"/:80;3'+&?cF$

a'H)#+'+&,;&3),#+01<&
H)#1&,1+&*,8-&,-&,&
8',1&-0*'$&L088'8*/;&
D3,HM;"'#'&;/'+&f)31&
.8,5-)1&01&j/''1W;&R'1H3&
()#&IPA\&8),1&)(&E&")/1+;&
?@\EIF$&XH-&[%&.3,#<'+&
-,Y&,##',#;&)(&I&*,#M&01&
c)1+)1&?@\EIF$&

D)/<3-&-3'&9)6'#1)#;30"&
)(&-3'&i;8'&)(&f'#;'5&,<,01&
?STAVFC&-)&1)&,6,08$

!/<$%&d;;'Y&;'-&(#''&:/-&
1'6'#&,<,01&,88)7'+&01&
.)/#-&?DIKPF&,1+&/1+'#&
3)/;'&,##';-&,-&3)*'&
70-3&a):'#-&R'#M'8'5$&
N0;&(,*085&7,;&1)-&
,88)7'+&-)&806'&70-3&30*&
?DIKPF$&e'H$%&d;;'Y&,1+&
D)/-3,*"-)1&;'1-&;'H#'-&
8'--'#&-)&f,*';&,:)/-&
.'H08&?DIKPF$&d;;'Y&
7,;&;-#0""'+&)(&)((0H';&
,1+&"8,H'+&/1+'#&3)/;'&
,##';-$&

     TABLE 1 (continued)
   YEAR    SHAKESPEARE           SHAKSPERE                    OXFORD             OTHER 
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!"#! !"#$%&'(")*+,&
("-./-0+1)"&/.&!"#$%&'())&
+2&23"&4,/#"&53"+2-"&(+*6&
./-&#7&8&9::";&:<((/-2"-:&
='>?@AB&("-./-0"6&#7&23"&
C3+0#"-,+*1D:&E"1&F*23&
+1&+66"6&:)"1"&:3/F*1G&
23"&(+::*1G&/.&23"&)-/F1&
2/&H/,*1G#-/I"&JF3*)3&
3+6&(-"K*/<:,7&3+(("1"6&
/..L:2+G"&='>?MN>?OA$&
P,+7:&+,,<6"6&2/&*1&
,*2"-+2<-"%&*+&"#,+-.(
/0$+,,1.(2$+(2+34+-056(
2&1",7-(%8'(9&+--"'%&
("-./-0"6$&2:+,;0$(<"=$0&
("-./-0"6&*1&E*66,"&
5"0(,"&/.&23"&Q11:&/.&
C/<-2$&R<G$%&>-(?17(
@"A+()0&"12"-"6&*12/&23"&
'2+2*/1"-D:&S"G*:2"-&
=C8M@A$&TU<-&.",,/F&
V*,,*+0&'3+I":("+-"W&
,+0(//1"6&*1&+&
C+0#-*6G"&X1*K"-:*27&
(,+7$

Y&,"G+,&6/)<0"12:&1+0"6&
S*)3+-6&H<-#+6G"&+16&
V*,,*+0&'3+)I:("+-"&G"12&
+:&/))<(7*1G&23"&4,/#"$&
E+-$%&53/0+:&V*22*1G2/1D:&
F*,,&#"Z<"+23"6&2/&23"&
(//-&23"&[?&:3*,,*1G:&3"&
F+:&/F"6&#7&'3+I:("-"\:&
F*."&=PYO>A$&S"1"F"6&
3*:&.+23"-D:&+((,*)+2*/1&
./-&+&)/+2&/.&+-0:&=PYO>AB&
+16&-")"*K"6&23"&)/+2&
/.&+-0:&.-/0&V*,,*+0&
C+06"1&=+<23/-&/.&
B&"0%88"#%&+16&!+3%"8-(
1;(%(C&+%0+&(D1&A(
918#+&8"8=(B&"0%"8B&F3*)3&
F/-I:&6*6&1/2&0"12*/1&
3*0A$&'"(2$%&!+23"-&6*"6&
+:&'3+I:("+-"&F*23&1/&
)/+2&/.&+-0:&=PYO>A$&
Q1&3*:&0/1<0"12&=+:&+&
./-0"-&C3*".&H+*,*..&3"&F+:&
",*G*#,"&./-&/1"AB&3*:&"..*G7&
F+:&3/,6*1G&+&F//,:+)IB&
+16&23*:&0/1<0"12&F/<,6&
,+2"-&#"&-"L<:"6&./-&3*:&
:/1&V*,,*+0$

U;./-6&"0"-G"6&.-/0&
T-"2*-"0"12W&2/&2+I"&(+-2&
*1&23"&2-*+,:&/.&9::";&+16&
'/<23+0(2/1&=]A$&^"&
F-/2"&2/&C")*,&/.&3*:&(//-&
3"+,23&+16&23"&F"+I1"::&
/.&3*:&,+0"&3+16&0+I*1G&*2&
3+-6&2/&F-*2"B&+,23/<G3&3*:&
3+16F-*2*1G&+(("+-"6&2/&#"&
),"+-&+16&)/1.*6"12&*1&23"&
,"22"-&=_[?>A$&^"&F-/2"&2/&
C")*,&:""I*1G&:<((/-2&*1&3*:&
#*6&./-&23"&P-":*6"1)7&/.&
V+,":&=_8`MA$

!"#$%&9::";&+16&
'/<23+0(2/1&-"#",,"6&
+G+*1:2&9,*a+#"23&
=+16&C")*,A&+16&,/:2&
=]BCMM`B'>?@A$&!"#$%&
b<-7&3"+6"6&#7&U;./-6&
)/16"01"6&9::";&
+16&'/<23+0(2/1&./-&
2-"+:/1&='>?`AB&+16&
9::";&F+:&#"3"+6"6&
/1&!"#$&Y@&='>?`A$&E+-$&
>`%&'/<23+0(2/1D:&,*."&
F+:&:(+-"6&='>>?A&F*23&
1/&-")/-6"6&";(,+1+2*/1&
='>?`AB&#<2&3"&-"0+*1"6&
*1&23"&5/F"-&='>?`A$&
'3+I":("+-"&'/11"2:&
F-*22"1&2/&'/<23+0(2/1B&
(/::#*,7&F3*,"&3"&F+:&*1&
(-*:/1&='>>?A$

!"#$ c+2"&+::*G1"6&2/&E%3,+0&
=]A$&F+&&G(D"H+-(1;(
D"8'-1&((-*12"6$&P*-+2"6&
"6*2*/1&/.&F+&&G(D"H+-(1;(
D"8'-1&&(<#,*:3"6&=]A$&
>,,I-(D+,,(2$%0(J8'-(D+,,&
("-./-0"6$

C/0(,+*12:&0+6"&
+G+*1:2&23"&^"-+,6&
=V*,,*+0&C+06"1A&./-&
0*:+((-/K*1G&Y8&)/+2:&
/.&+-0:B&*1),<6*1G&23"&
/1"&./-&b/31&'3+G:("-"&
/.&'2-+2./-6$&P<-)3+:"6&
>?O&+)-":&+16&#/<G32&
+&)/22+G"$&E+11*1G3+0&
-")/-6"6&d/I"&+#/<2&
V*,,*+0&+16&H<-#+G"&+:&
+)2/-:&=PYO>A$&_+0"6&+&
T(,+7"-W&*1&6-+.2&)/+2&/.&
+-0:&=PYO>A$&E+7%&H/<G32&
,+16&*1&'2-+2./-6&./-&8Y?&
(/<16:B&F*23&#-/23"-&
4*,#"-2&:2+16*1G&*1&+2&
)/12-+)2&:*G1*1G&=PYO>A$&
]"G+,&(-/)""6*1G:&/K"-&
_"F&P,+)"&*1&'2-+2./-6&
6""6:&=PYO>A$&53/0+:&
+16&]"22*)"&4-""1"&2//I&
+1&+(+-20"12&*1&_"F&
P,+)"&=PYO>A$&'"(2$%&
H/<G32&)/22+G"&+16&,+16&
*1&'2-+2./-6&./-&e?&(/<16:&
=PYO>A$

^*:&0/-*#<16&2-/<("&/.&
+)2/-:&0"-G"6&F*23&23"&9+-,&
/.&V/-)":2"-D:&E"1B&F3/&
F"-"&,*:2"6&+:&("-./-0*1G&
+2&H/+-D:&^"+6&5+K"-1&
=]A$&U;./-6D:&:"-K+12:&+,:/&
(,+7"6&+2&23"&H/+-D:&^"+6&
5+K"-1$

'/<23+0(2/1&F+:&:2*,,&
*1&23"&5/F"-&/.&]/16/1&
(-*:/1&=]A$&53"-"&*:&+&
#,+1I&*1&23"&+))/<12:&
/.&23"&T5-"+:<-"-&/.&
23"&C3+0#"-W&=]A&./-&
23"&5/F"-&./-&23+2&2*0"&
("-*/6$

     TABLE 1 (continued)
   YEAR    SHAKESPEARE           SHAKSPERE                    OXFORD             OTHER 
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!"#$ !"#$%&!"#$"%&'#%()$**+!
,"-*(.&'/!0123!!"#$%&!
,4(#%'/3!56&#!7$#/'4.!
,64%4$(%!68!7&$9'.,'$4'!
:$.!,$(#%'/!0*669.!
#6%&(#;!*(9'!%&'!
7&$9'.,'$4'!-".%.!$#/!
/4$:(#;.23!1$.%!68!%&'!
7&$9'.,'$4'!76##'%.!
:'4'!:4(%%'#!0123!<.*'!
68!=(;&%!4'8'4'#)'/!(#!
76##'%!>?@!0123!'()*+
,%"-!$**"/'/!%6!(#!%&'!
)6#%'A,64$4+!*(%'4$%"4'3!
!%)-.+/000!:4(%%'#!(#!$#!
"#B7&$9'.,'$4'$#!.%+*'C!
>D!+'$4.!$8%'4!'()*+,%"-!
0E@FD23!

1(.%'/!(#!,$,'4.!)4'$%(#;!
%&'!G(#;H.!I'#!%46",'!
68!$)%64.3!JA,*6+'/!
$.!$!A$44($;'!-469'43!
K$A'/!-+!5$A'.!<!$.!
L466A!68!%&'!E&$A-'4!
0MFN>23!I$43O!K$A'/!$.!
$!A'A-'4!68!%&'!#':*+!
864A'/!PG(#;H.!I'#Q!
0MFN>23!

G(#;!5$A'.!4'#':'/!%&'!
>C???!,6"#/!$##"(%+!864!
RS864/3

76"%&$A,%6#!$44$#;'/!
$!,'4864A$#)'!68!
,12%34+,"516-+,14&!
864!%&'!T"''#!0123!
I$43O!U'$%&!68!T"''#!
J*(V$-'%&!01C7>>F23!W&'4'!
:$.!#6!%4(-"%'!846A!
7&$9'.,'$4'!64!RS864/3!
RS864/!:46%'!$!,4(X$%'!
)6#/6*'#)'!*'%%'4!%6!
Y"4*'(;&3!W&'!Z))'..(6#!
68!G(#;!5$A'.![<!68!
7)6%*$#/3!E646#$%(6#!68!
G(#;!5$A'.![<C!:&'4'!
RS864/!,'4864A'/!$!
)'4'A6#($*!46*'!0123!
Z,43O!5$A'.H.!8(4.%!$)%!
$.!G(#;!:$.!%6!*(-'4$%'!
76"%&$A,%6#!846A!%&'!
W6:'4!01C7>>FCZD\@23!
G(#;!5$A'.!;$X'!&(A!$#!
688()($*!,$4/6#!(#!I$+C!
$#/!:46%'!(#!$!*'%%'4!%&$%!
P%&'!T"''#!:$.!A6X'/!
%6!'S'A,%!]&(A^!846A!
%&'!.%469'!68!_".%()'Q3!
Z,43O!W&'!T"''#H.!
8"#'4$*!:$.!&'*/C!$#/!
%&'!W"/64!4'(;#!'#/'/!
07>>F23!76"%&$A,%6#!
:$.!)6#.(/'4'/!864!%&'!
G#(;&%!68!%&'!L$4%'4!
-"%!:$.!(#.%'$/!A$/'!
$!E$,%$(#!68!%&'!<.*'!
68!=(;&%!07>>F23!5"*+O!
76"%&$A,%6#!:$.!
A$/'!$!G#(;&%!68!%&'!
L$4%'4!07>>F23!5"*+O!
76"%&$A,%6#!:$.!A$/'!
$#!J$4*!$;$(#!$#/!&(.!
,46,'4%('.!:'4'!4'.%64'/!
07>>F23!E')(*!4')'(X'/!$!
,'#.(6#!846A!%&'!7,$#(.&!
;6X'4#A'#%!.6A'%(A'!
/"4(#;!5$A'.H!4'(;#3!
Y'#!56#.6#!.%$4%'/!
:4(%(#;!A$.`"'.!864!G(#;!
5$A'.H.!)6"4%3

     TABLE 1 (continued)
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!"#$ !"#$%&"'()&'!"#$%&"!
"#$!%&'$(!)*'%+',*-!./01!
23*!4+567!+%%&8&#4!9*'$&+5!
+%!*#+,"-!"#$!):;4&$3*-!
+%%&8&#44<!#5-!$+,*!
;*4&*9*-!&(!(+!;*!=>%+'-?$!
#:(+;&+6'#)3<!.@AAB01!
ACDE!-#(*!"#$!#$$&65*-!
(+!.-/",,)!./01!/#$(!+%!
#:(3*5(&8!@3#F*$)*#'*!
"+'F$!(+!;*!):;4&$3*-!
%+'!AG!<*#'$!./01!
@+:(3#,)(+5!8+55*8(&+5!
(+!@3#F*$)*#'*!8*#$*-!
./01!H+91!(3':!I*;1J!G!
@3#F*$)*#'*!)4#<$!
)*'%+',*-!#(!K+:'(!
.KCLG01

M*5(&+5*-!#$!+5*!+%!(3*!
N&56?$!M*5!#8(+'$1!@+4-!
,#4(!&5!M#'83OP:5*1!
/+#5*-!Q!$3&44&56$!(+!
R3&44&)!S+6*'$1!S*(&'*-!(+!
@('#(%+'-1!S*5(*-!4+-6&56$!
%'+,!(3*!M+:5(T+<$!&5!
K'&))4*6#(*1!U#$!&$$:*-!
3&$!V'*-!84+(3W!%+'!#!'+<#4!
)'+8*$$&+5!+%!P#,*$!X!&5(+!
/+5-+5!.RQYA01!@+4-!,#4(!
(+!R3&44&)!S+6*'$1!Z*!$:*-!
(+!'*8+9*'!(3*!4+#5!%'+,!
S+6*'$!)4:$!-#,#6*$!
+%!A!)+:5-!AL!$!.R'AG01!
[!5*&63;+'3++-!$:'9*<!
'*8+'-*-!3&$!6'+"&56!'*#4!
*$(#(*!*,)&'*1!Z*!(++F!
4*6#4!#8(&+5!./0!(+!%+'8*!
)#<,*5(!%+'!,#4(!3*!3#-!
;**5!$:))4<&561!/+-6*-!
"&(3!(3*!M+:5(T+<$!&5!
@&49*'!@('**(!/+5-+5!#5-!
5*6+(&#(*-!#!,#''&#6*!
$*((4*,*5(!%+'!(3*&'!
-#:63(*'!.RQYA01!=8(1J!
/*#$*-!#!8+((#6*!#(!
S+"&56(+5!/+5-+5!%+'!Q!
$!C!-!)*'!"**F!.RQYA01!
P:4<J!@:*-!M'1!S+6*'$!+%!
@('#(%+'-!%+'!-*;(!+%!BL!$!
%+'!QD!;:$3*4$!+%!,#4(1!

P:5*J!\-"#'-!-*!]*'*!-&*-!
#(!N&56?$!R4#8*!./0!+%!)4#6:*1!
H+!,*,+'&#47!5+!"&441!Z&$!
"&-+"!(++F!+:(!5+!/*((*'$!+%!
[-,&5&$('#(&+5!.HA^E7EBA07!
)*'3#)$!;*8#:$*!(3*'*!"*'*!
5+!#$$*($!#5-!+54<!-*;($1!
[44!YY!)'+)*'(&*$!3*!3#-!
&53*'&(*-!"*'*!6+5*!.HA^A01!
Z&$!$+5!Z*5'<!;*8#,*!(3*!
AG(3!\#'4!+%!=>%+'-1

N&56!P#,*$!)'+8*$$&+5!
(3'+:63!/+5-+57!"3*'*!
@+:(3#,)(+5!"#$!
)'+,&5*5(4<!-&$)4#<*-!
"&(3!3&$!,+(3*'!.@AAB01!
P:5*J![%(*'!=>%+'-?$!
-*#(37!@+:(3#,)(+5!"#$!
#''*$(*-!#5-!(3'+"5!&5(+!
(3*!2+"*'!#5-!3&$!)#)*'$!
"*'*!$*#'83*-!.@AAB01

!"#% U&44&#,!K#,-*5?$!;++F!
#;+:(!\564&$3!3&$(+'<7!
8:4(:'*7!#5-!4#56:#6*7!
0"+#12$')('#'3&"#-"&'
4)&5'6)27"&2128'9&1-#127!
&5!(3*!83#)(*'!VR+*,$W!
4&$(*-!AA!,+-*'5!\564&$3!
)+*($!V"3+,!$:88**-&56!
#6*$!,#<!T:$(4<!#-,&'*W7!
&584:-&56!@3#F*$)*#'*1

P:4<J!X59*$(*-!EED!)+:5-$!
&5!&5(*'*$(_;*#'&56!(&(3*$!
&5!8+'57!3#<7!"++47!#5-!
6'#&5!(&(3*$!&5!@('#(%+'-!
.RQYA7@AAG!07!(3#(!
*5(&(4*-!3&,!(+!;:'&#4!&5!
(3*!83:'83!83#58*41!23*!
#8(+'![:6:$(&5*!R3&44&))$!
;*`:*#(3*-!3&,!#!BD!
$3&44&56!6+4-!8+&5!.RQYA07!
(3*!$#,*!#,+:5(!"*5(!
(+!K+5-*447!#5-!4#'6*'!
#,+:5($!(+!Z*,&56*$!
#5-!a:';#6*!.RQYA01

b#:63(*'!@:$#5!,#''&*-!
(3*!\#'4!+%!M+5(6+,*'<!
R3&4&)!Z*';*'(!.HEQ^0!#5-!
)*'%+',*-!&5!P+5$+5?$!
!#$:%"')('9,#752"$$!#(!
K+:'(!.@AAY01!/#(*'!(3*!
I&'$(!I+4&+!"#$!-*-&8#(*-!(+!
Z*';*'(!#5-!M+5(6+,*'<1

c:5)+"-*'!R4+(!(+!
+9*'(3'+"!N&56!P#,*$!
#5-!'*)4#8*!3&,!"&(3!3&$!
-#:63(*'!\4&d#;*(3!"3+!
"#$!^!<'$!+4-7!"#$!%+&4*-!
;<!K*8&4!#5-!P+5$+51!

!"#%&
!"#'

@:$)*5$&+5!+%!
@3#F*$)*#'*#5!
):;4&8#(&+5$!./01

!"#" ;/"';<)'=)>,"'?12$+#2!
#44:-*-!(+!&5!(3*!
8+5(*,)+'#'<!4&(*'#(:'*1

P#51!QAJ!@3+"5!+"&56!M'1!
Z:;#:-!+%!@('#(%+'-!QD!
)+:5-$!.RQYA01

     TABLE 1 (continued)
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!"#$ !"##"$%&'$%()*+,&
!"#$%&&#'%&"*&-$."*&
(),/0"1)(&2*3#",4&
/56*."),&$*(&.57*,&
$*(&.4)"0&*5.$1#)&
"*4$1".$*.,8&7".4&*5&
%)*."5*&.4$.&9.0$.:50(&
7$,&94$;),<)$0)+,&
45%).57*&='4>?@A8&16.&
4)&("(&%)*."5*&.4$.&B4"#"<&
9"(*)C&4$(&$&45%)&.4)0)D&
E*&'$%()*+,&("$0C8&4)&
("(&*5.&*5.)&94$;,<)0)F,&
()$.48&$#.45634&4)&("(&
*5.)&G"/4$0(&H601$3),+&
$*(&<5).I<#$C70"34.&
9$%6)#&J$*")#+,&()$.4,D&&

K6*)L&($634.)0&96,$**$&
%$00")(&B60".$*&J0D&K5*&
M$##&$,&94$N,<)0)&=B?O?A8&
$*(&4)0&:$.4)0&3$P)&4)0&$&
(570C&5:&#$*(D&Q05%&>RSO&
5*&J0D&M$##&%$()&<)0,5*$#&
*5.),&"*&4",&.0)$.%)*.&
0)/50(,L&M)&(),/0"1)(&
T"/4$)#&J0$C.5*&$,&
U$*&)N/)##)*.&<5).V&$*(&
,$"(&W45%$,&M5#C5$;&
/5%<"#)(&$&-$."*I2*3#",4&
("/."5*$0C8&$*(&.4$.&#5/$#&
,/455#%$,.)0&K54*&J))<&
7$,&0)%$0;$1#C&<"56,&
$*(&#)$0*)(&=B0?XRAY
*5.4"*3&&$156.&94$;,<)0)&
='4>X>AD&

Z$.60$#&,5*&M)*0C&()&[)0)&
7$,&;*"34.)(&="*&.4",&C)$0&50&
"*&>R>SAD&

956.4$%<.5*&#)(&$&
<$0#"$%)*.$0C&3056<&.5&
():)$.&.4)&\"*3+,&<#$*,&
:50&6*"5*&7".4&9/5.#$*(&
=9>>]AD&

!"#% ^6$0.5&)("."5*&5:&
(#&)*+,%"D&Q"0,.&."%)&
94$;),<)$0)+,&*$%)&
$<<)$0)(&5*&$&.".#)&<$3)D

K$*DL&W4)&_0))*)+,&,5*&
7$,&1$<."`)(&$*(&*$%)(&
$:.)0&4"%&=B?O?AD&a63DL&
W55;&$&?>IC)$0&#)$,)&
5*&H#$/;:0"$0,&W4)$.0)&
=B?O?A8&7".4&.4)&H601$3)&
105.4)0,8&M)%"*3),8&
'5*()##8&$*(&'5$.),D&
96)(&T0D&a(()*1055;)&
5:&9.0$.:50(&:50&RI<56*(&
()1.&=B?O?AD&9)<.DL&9.55(&
_5(:$.4)0&.5&!"##"$%&
!$#;)0&5:&9.0$.:50(D&&

G51)0.&')/"#&1)/$%)&
-50(&W0)$,60)0&:50&
2*3#$*(&=9>>]AD

!"#%&
!"#'

9#"34.&0)P"P$#&5:&
"*$6.4)*."/$##C&<61#",4)(&
750;,L&(#&)*+,%"-*
.,"#'/,0-*1"2#/30*%&4*
5",00#4%-*62&&,$0&=-AD

!"#' 95**).,&<61#",4)(&:50&
.4)&:"0,.&."%)&"*&*6%1)0)(&
50()0&=9>>]AD&95**).,&
J)("/$."5*&,$"(&Ub
).)0*".C&<05%",)(&1C&
560&)P)0I#"P"*3&<5).bV8&
U)P)0I#"P"*3V&%)$*,&
()$(YcN:50(&",&()$(&$.&
.4",&."%)8&$*(&94$;,<)0)&
",&$#"P)D

B60,6)(&a(()*1055;)+,&
,60).C8&T0D&M50*)1C8&
:50&R&<56*(,&=B?O?AD&
a<0DL&T$()&<$C%)*.&.5&
<550&0)#"):&"*&956.47$0;&
=B?O?AD&W45%$,&_0))*)&
#"P)(&"*&94$;,<)0)+,&
456,)&:50&$&:)7&%5*.4,D&
M)&%)*."5*)(&4",&/56,"*&
94$;),<)$0)&"*&4",&("$0C&
16.&*5.&"*&.4)&/5*.)N.&
5:&#".)0$.60)&50&.4)$.0)&&
='4>XSAD&_0))*)&7$,&
$&<61#",4)(&<5).&$*(&
/5*.0"16.)(&$&U94$;),I
<)$0)$*&,5**).V&.5&
T"/4$)#&J0$C.5*+,&17,*
!%"2&08*9%"0&=>RSXAD

M",&7"(57&7$,&3"P)*&
<)0%",,"5*&.5&,)##&\"*3+,&
B#$/)8&M$/;*)CD

     TABLE 1 (continued)
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!"!# !"#$%&'()*""+,-#.&
*)-/,(0,-#&)1-"(.2,'&
)/&3"1&4%$*"&5467689&
:)0'%";"+&'<(*2$."&
)/&6=&$*(".&,-&>;($;/)(+&
.;$(;"+&,-&?@=6&5467689&
!"#$%&'()*""+,-#.&)A"(&
2,.&;,;2"&2)%+,-#.&5467689

B"-&C)-.)-&.;)''"+&
"D2,E,;,-#&2,.&:$;2)%,*,.0&
$-+&E"*$0"&$&4();".;$-;&
$#$,-&5>??F89&

!"!! 3)A9G&!"#$%&'(#)*+$,&-"(*+$
!./#&/,(.;&'()+<*"+&$;&
:)<(;&$**)(+,-#&;)&;2"&
012)($3#4#/+&5:HI?89&
C)2-&J$A,".K&'$0'2%";&
+".*(,E"+&>2$L".'"$("&
$.&)<(&M-#%,.2&N"("-*"&
5ODDD,89&N"("-*"&1$.&
$-&$*;)(&12)&."(A"+&$.&
$&/()-;&0$-&/)(&2,++"-&
$(,.;)*($;,*&'%$P1(,#2;.&,-&
Q)0$-&;,0".9&

:)-;(,E<;"+&;)&*).;&)/&
>;($;/)(+&4$(%,$0"-;$(P&
B,%%&5467689&!"$."+&
>;($;/)(+&E$(-&;)&Q)E"(;&
C)2-.)-&/)(&66&')<-+.&
5467689&R..<"+&E,%%&;)&
("*)A"(&;2"&:)0E"&
/$0,%PK.&+"/$<%;&)-&("-;&
5467689&R-;"(".;&/()0&2,.&
%)*$%&;,;2".&,-*)0"&1$.&
@=&')<-+.&5467689&S$PG&
T(""-"&%"/;&3"1&4%$*"9&

!"!$ U,(.;&'()+<*;,)-&)/&
5.67#("&$;&;2"&T%)E"&
5OI==89&R-$<;2"-;,*&
'<E%,*$;,)-&)/&V&'%$P.&
$-+&;2"&>)--";.9&
S,*2$"%&J($P;)-&1();"&
$&E))L&,-*%<+,-#&
2,.;)(,".&)/&M-#%,.2&
*)<-;,".WJ($P;)-&1$.&
$&'$;,"-;&)/&J(9&C)."'2&
X$%%&5>2$L.'"("Y.&.)-Z
,-Z%$18WE<;&+,+&-);&
0"-;,)-&>2$L".'"$("&$.&
$&[$(1,*L.2,("&0$-\&)-%P&
$.&$&]#))+&*)0"+,$-^&
5:2?V=89&X"-(P&
4"$*2$0Y.&E))L&5&'#)4.$
8)&(.''.&,0'%,"+&$&2,++"-&
1(,;"(&/)(&>2$L".'"$("9

S$PG&[,;-"..&,-&B"%);;Z
S)<-;_)P&*$."&546768\&
-$0"&)-&;".;,0)-P&1$.&
[,%%0&>2$L'&5467689&
:)0'%";"%P&(";,("+&/()0&
!)-+)-&;)&>;($;/)(+&5!89&
U"E9G&B();2"(&T,%E"(;&
E<(,"+&$.&>2$L.'"("&
5467689&

[,/"&M%,`$E";2&N("-;2$0&
+,"+&5!89

Q)E"(;&:"*,%&+,"+&5>??F89&
X"-(P&>;<$(;\&4(,-*"&
)/&[$%".\&+,"+&5>??F8\&
%"$A,-#&;2"&<-')'<%$(&
4(,-*"&:2$(%".&,-&%,-"&/)(&
;2"&;2()-"9&

!"!% C<-"G&T%)E"&N2"$;("&
E<(-"+&+)1-&+<(,-#&
;2"&/,(.;&'"(/)(0$-*"&)/&
9#'):$;<<<$5OI=?89&O%%&;2"&
'%$P&0$-<.*(,';.&;2"(",-&
1"("&+".;()P"+&5:@7@89

C$-9G&C)2-&:)0E"&)/&
>;($;/)(+&%"/;&2,0&H&
')<-+.9&U"E9G&B();2"(&
Q,*2$(+&E<(,"+9&S$(9G&
B)<#2;&B%$*L/(,$(.&
T$;"2)<."&/)(&?I=&
')<-+.&5467689&S$(9G&
N))L&@=Z')<-+&0)(;#$#"&
)-&B%$*L/(,$(.&T$;"2)<."&
5467689&Q"*",A"+&II&
.&5$.&+,+&B<(E$#"8&/)(&
,0'(".$&/)(&@;2&M$(%&)/&
Q<;%$-+9&C<-"G&T%)E"&
E<(-"+&+)1-9&a*;9G&N))L&$&
.2$("&)/&;2"&%"$."&)-&;2"&
T%)E"K.&-"1&.,;"&5467689

     TABLE 1 (continued)
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!"!# !"#$%&'()*&"(+,*-.&/0#&
"00#&#*12*/&2-&304.56(#7$&
850,(9&:#**-*&12;*)&
2-&35(79"*#*<9&5049*&
(-)&-(,*)&529&=521)#*-&
(/.*#&>2112(,&(-)&529&
62/*$&?*&,*-.20-*)&529&
=0492-&35(7*9"*(#*&2-&
(&1*..*#$&3*".$%&@0.*)&(9&
06-2-A&BCD&(=#*9&0/&1(-)&
2-&3.#(./0#)&EFCDCG$&H=.$%&
:2;*-&94#*.+&(A(2-9.&
1092-A&.2.5*&2-=0,*&
EFCDCG$&@0;$%&I-&J0-)0-&
62.5&90-K2-K1(6&L05-&?(11&
.0&,**.&3.#(./0#)&806-&
M1*#7&850,(9&:#**-*&
0;*#&*-=1094#*9&EFCDCG$&

N*-&L0-90-&6#0.*&.5*&
,(9O4*&!"#$%&'(#)$*+#$
,#-.&/#(&EP12Q(R*.5<9&
!A*G&E3BBSG$

!"!$ 349(-&)*&T*#*&?*#R*#.<9&
R#0.5*#K2-K1(6&.5*&P(#1&
0/&F*,R#07*&60-&
(""02-.,*-.&(9&J0#)&
M5(,R*#1(2-&.0&U2-A&
L(,*9$&

!"#$%&J(4-=5*)&
"#0=**)2-A9&.0&0R.(2-&
)**)9&.0&N1(=7/#2(#9&
:(.*5049*&EFCDVG$&'(+%&
F#*,(.4#*1+&,*-.20-*)&
(9&R*2-A&)*()&2-&.5*&1*A(1&
=(9*&0-.'#/$1$2#34)+#-&
EFCDVG$&

349(-&)*&T*#*&?*#R*#.<9&
R#0.5*#K2-K1(6&.5*&P(#1&0/&
F*,R#07*&6(9&(""02-.*)&
J0#)&M5(,R*#1(2-&.0&U2-A&
L(,*9$

N*-&L0-90-<9&=0,"1*.*&
60#79&"4R1295*)&E3BBSG$&
349(-&)*&T*#*&?*#R*#.<9&
R#0.5*#K2-K1(6&.5*&P(#1&0/&
F*,R#07*&6(9&(""02-.*)&
J0#)&M5(,R*#1(2-&.0&U2-A&
L(,*9$

!"!" '(#%&92A-*)&6211$&!"#%&)2*)$ L0-90-&#*=*2;*)&(&
"*-920-&0/&WW&"04-)9&(&
+*(#&(-)&R*=(,*&.5*&/2#9.&
F0*.&J(4#*(.*$&

!"!% P"2.("5&R007&R+&X2=5(#)&
N#(.56(2.&-0.*)&L05-&
M0,R*<9&,0-4,*-.&(.&
8#2-2.+&M54#=5&R4.&-0.&
35(7*9"*(#*<9$&

!"!& >2112(,&L(AA(#)&
"4R1295*)&BY&35(7*K
9"*(#*&#*"#2-.9Z&C&0/&
652=5&6*#*&/(19*1+&
(..#2R4.*)Z&)*)2=(.*)&
.5*&R007&.0&)*&T*#*[9&
)(4A5.*#&349(-&(-)&5*#&
549R(-)Z&(-)&#*O4*9.*)&
(==*99&.0&4-"#2-.*)&
35(7*93"*(#*&.*\.9$

>2112(,&L(AA(#)&"4R1295*)&
BY&35(7*9"*(#*&#*"#2-.9Z&
C&0/&652=5&6*#*&/(19*1+&
(..#2R4.*)$&?*&)*)2=(.*)&
.5*&R007&.0&349(-&)*&T*#*Z&
(-)&#*O4*9.*)&(==*99&.0&
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Abstractó The take-away from this discussion is that research on nuclear 
reactions occurring at ordinary temperatures in certain metals with 
electrolysis in heavy water (“cold fusion”), which has been widely denigrated 
for three decades as “pathological science,” has now been recognized by 
mainstream sources as a respectable topic for further research.
Keywords: cold fusion; low-energy nuclear reactions (LENR); condensed 

matter

BACKGROUND
In many quarters, in most of the mass media, “cold fusion” has remained 
among the class of pseudo-scienti. c topics, analogous to perpetual-
motion machines: mistakes fueled by sloppiness or wishful thinking, or 
perhaps deliberate hoaxes; at any rate, not to be taken seriously.

Cold fusion had made its debut in 1989 at a press conference at the 
University of Utah when Stanley Pons and Martin Fleischmann revealed 
that they had observed, in electrochemical cells with palladium (Pd) 
electrodes and heavy water (D2O), the generation of heat so great that 
it could be attributed only to nuclear rather than chemical reactions.

A spate of hurried attempts at replication followed all over the 
world, o( en by groups with no experience in electrochemistry. They 
failed to con. rm the claim, which was quickly labeled as “pathological 
science,” primarily by the physics community.

Nevertheless, quite a large number of researchers, chie) y 
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electrochemists, continued to work in the belief that Fleischmann and 
Pons were on to something; Fleischmann in particular was a highly 
respected scientist. As a result, the . eld came to be described not 
as cold fusion but as Condensed Matter Nuclear Science (CMNS) or 
Low-Energy Nuclear Reactions (LENR); and by 2019 the International 
Society of CMNS was publishing the 29th volume of its journal (iscmns.
org); LENR-CANR.org boasts a library of 4,500 journal articles on the 
subject; and there have been more than 20 international conferences 
on the matter.

Nevertheless, the subject remained anathema in mainstream 
circles, so it was a surprise when an acknowledged mainstream 
source widely regarded as authoritative, Nature magazine, published 
“Revisiting the cold case of cold fusion” (Berlinguette et al., 2019) 
together with an Editorial preview (Nature Editorial, 2019) of the article.

Unsurprisingly, Natureí s Editorial was snarky and misleading, 
in asserting that "The phenomenonó even if realó seemed 
ephemeral and had little to no theoretical basis.” In fact, 
Fleischmann had long been intrigued by widely acknowledged 
oddities in the electrolysis of aqueous solutions at Pd electrodes, 
and he had pointed out that su+  ciently high overvoltage 
(away-from-equilibrium electrode-potential) would correspond 
to pressures of D in Pd comparable to what “hot” fusion 
research is aiming to achieve (Bauer, 1990). "The  team found 
no evidence whatsoever of cold fusionî  [emphases added].
Yet it was acknowledged that “The group was unable to attain the 
material conditions speculated to be most conducive to cold fusion.” 
So the lack of evidence means nothing beyond the experimentersí  
failure to achieve the conditions that McKubreí s group (see below) 
had achieved.

It is worth bearing in mind always that Nature (as also Science) 
su- ers the self-in) icted dilemma of aiming to be both authoritative 
and also . rst with news of important advances (Bauer, 2012, pp. 67–
69; Bauer, 2017, pp. 110, 162). In practice, rarely will Nature publish 
anything counter to the conventional wisdom, no matter how many 
well-quali. ed but maverick experts support the unorthodoxy (Bauer, 
2017, pp. 193–194).

 By contrast to Natureí s Editorial comment, Berlinguette et 
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al. (2019) regarded their 4-year project as yielding useful knowledge 
and urged other researchers to “produce and contribute data in this 
intriguing parameter space. . . . the search for a reference experiment for 
cold fusion remains a worthy pursuit because the quest to understand 
and control unusual states of matter is both interesting and important.” 
That positive conclusion may explain why it took Nature a year to publish 
the article (“Received 25 May 2018; Accepted 11 March 2019; Published 
online 27 May 2019”). Another inducement to publish may have been 
that the new research on cold fusion had been instigated by Google.

MCKUBREí S COMMENTARY
McKubre is an electrochemist, now retired from Stanford Research 
Institute (SRI), who has worked on “cold fusion” almost from the 
beginning and has participated prominently in the associated 
conferences and organizations. Moreover, he had been in touch 
with Google and the prospective researchers when the Berlinguette 
project was initiated . ve years ago. In a Commentary in In! nite Energy 
(McKubre, 2019), McKubre points out the bene. ts accruing from 
the publication of Berlinguette et al. (2019) in Nature. First, that the 
work was stimulated by Googleí s recognition that the existing known 
sources cannot satisfy the future energy needs of Earthí s growing and 
developing population. Second, the article con. rmed one of the points 
McKubreí s own work had established, namely that the phenomenon 
could be observed only when the ratio of absorbed D atoms to metal-
lattice Pd atoms exceeds 0.875. Third, the very fact of publication in 
Nature, which up to now had deliberately and studiously treated the 
subject as beyond the pale, represents an inestimably signi. cant 
breakthrough that can serve to open doors for venturesome young 
researchers to carry the work forward.

McKubre also makes two serious criticisms: First, the article gives 
a misleading view of what “cold fusion” researchers have ventured 
as possible mechanisms. Soon abandoned was the simplistic notion 
that what occurs is essentially the same in terms of fusion products as 
in hot fusion. Rather, its occurrence in the solid stateó inside the Pd 
electrodeó means that the palladium-metal lattice plays a crucial role. 
That is why the research community adopted the name Condensed 
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Matter Nuclear Science (see iscmns.org) to replace “cold fusion.” 
Second, the article ignores previous work that had shown the need 
not only for high loading of gas into Pd but also for su+  ciently high 
current-density applied for periods as long as several weeks, before the 
heat observed by Pons and Fleischmann would manifest.

The takeaway moral is that research on nuclear reactions occurring 
in the solid state in certain metals at ordinary temperatures, generally 
classed as pathological science for three decades, has been recognized 
as respectable for mainstream researchers, which should bring 
resources and general support that has been lacking up to now.
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For your consideration, two fragments of Twilight history (as Rod 
Serling might have put it): a dimension as time-strung as eternity, 
unnerving as a grating laugh at three a.m. on a dark, chilly morning.

One: In 1946, a would-be suicide named George B. J. Stewart 
attracted the interest of a beefy, bearded, wingless angel named Santa 
Claus, and discovered how to shift into mirror universes. The post-
Second World War US Congress quickly established a research center 
to contact other angels, especially those with working wings, and 
subsidized the program until 1974, when President Nixoní s resignation 
caused funding to dry up. Despite top-secret classification masking the 
CLARENCE program, Stewart is rumored to be alive and still active at 
the North Pole at the age of 111.

Two: In 1972, three Scientologists and the brother-in law of the 
third best chess grandmaster in history were invited by the US military 
to launch what would become a $19.933 million program devoted to 
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research into psychic powers. The initial 
emphasis was operational, with trained 
clairvoyants casting their attention into 
far lands and even the future. Many 
branches of the intelligence community 
sought specific double- or triple-blind 
tasking, alarmed by rumors that the 
Soviets were making advances in this 
domain. Despite popular rumors, the 
CIA was not heavily involved; the major 
funder was DIA (Defense Intelligence 
Agency). Along with NASA, DARPA, 
US Army Medical Research and 

Development Command, Foreign Technology Division, and others, 
DIA repeatedly contracted for this espionage methodology. 

Which, if either, of these ludicrous accounts is true? Well, it turns 
out that CLARENCE is merely a tall story (one I just concocted). By 
contrast, military research programs into psychic phenomena became 
public after long-hidden secret documents surfaced. Most recently, 
four immense volumes have been published by McFarlandód ubbed 
collectively The Star Gate Archivesó providing an opportunity to track 
government-funded scientific research into psi (purported mental 
abilities able to reach beyond limits established by canonical sciences). 
Despite those limits, for two decades the science edge of the program 
was situated on the West Coast at Stanford Research Institute (SRI) 
and then Science Applications International Corporation (SAIC). A 2017 
summary paper states: 

In July 1972, Russell Targ, as principal investigator, submitted 
a grant application on Research on Techniques to Enhance 
Extraordinary Human Perception to the Jet Propulsion 
Laboratory, NASA, with Dr. Harold Putho-  as co-investigator. 
This started the SRI program in psi research, which eventually 
closed in 1995 at SAIC. (Marwaha & May, 2017) 

Its two most e- ective founding viewers were Ingo Swann and Pat 
Price, now deceased, both devotees of L. Ron Hubbardí s Scientology cult.
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For internal security reasons, the success or failure of individual 
e- orts were rarely revealed. But since the psi operatives were sometimes 
called back for further clandestine tasking, it seems evident that the 
results were o( en su+  ciently e- ective and accurate in support of more 
conventional intelligence activities. Thereí s ample evidence for this in 
the various volumes. One 1984 letter of appreciation from the Deputy 
Director for Communications Security at the National Security Agency 
is displayed in Volume 4.

To: Commander U.S. Army Intelligence and Security 
Command
ATTN: Chief, Security Systems Planning Division [. . .]

1. We wish to express our thanks and appreciation for your 
outstanding support to [REDACTED] At our SG1A request, 
you were able to provide immediate, speci. c information, 
some of which was later con. rmed or complemented by 
information from other sources. Overall, your support 
considerably enhanced the scope of the project and resulted 
in tangible success and genuine impact on U.S. national 
security.
2. [REDACTED] has received attention at the highest levels 
of the U.S. government. Your contribution is considered 
signi. cant, and will be used for future considerations as it 
has been in the past. [. . .]

Despite such cagey testimonials, the program was formally closed 
down in 1995 when, a( er a rudimentary examination, the CIA deemed 
the results insu+  ciently reliable. See de(  individual summaries of 
these four volumes by M̂ rck (2018, 2019, 2020a, 2020b). 

Most of the operational applications (or, more candidly, psychic 
spying) were conducted in a rather shabby building on the grounds of 
Fort Meade, Maryland. These e- orts were scrutinized, approved, and 
improved by authorized and usually disinterested specialists including 
a Scienti. c Oversight Committee (1986–1995), an Institutional Review 
Board, and a Department of Defense Policy Oversight Committee. 
A notable advocate of the project was Dr. Jack Vorona, then Deputy 
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Director Science and Technology, Defense Intelligence Agency. Here is 
a startling summary from the fourth volume:

Between the SRI and the remote viewing (RV) operations 
group at Ft. Meade, a total of 504 separate missions were 
tasked by a variety of agencies that required 2,865 individual 
remote viewings to accomplish the stated missions. Of the 19 
client agencies from 1973–1995, 17 were returning customers.

So how is this seeming craziness possible? Is it more believable than 
imagining a military research study of Santa Claus building toys with his 
elves in an icy workshop? Ití s a matter of credibility, but of a special kind. 
Many established scientists do not . nd psi believable because ití s, well, 
darn it, just too gosh-heck unbelievable. No need to look at the data, 
at the purported empirical evidence. Do you need to test the claims of 
) at-earthers and foil-hat schizophrenics? Psi has to be just as fraudulent, 
critics assert, or carelessly gathered and incorrectly analyzed.

Regard the standard skeptical reasoning in action. Recently, a 
notable academic journal published “The Experimental Evidence for 
Parapsychological Phenomena: A Review” by Lund Universityí s Etzel 
CardeÒa, Thorsen Professor of Psychology (CardeÒa, 2018). In June 
2019, two US psychologists rebuked CardeÒ a, explaining how they just 
know in their rigorous bones that such psi capacities are non-existent. 
A. S. Reber and J. E. Alcock published “Searching for the Impossible: 
Parapsychologyí s Elusive Quest” in the same journal (Reber & Alcock, 
2019a). Several months later, a slightly revised version appeared in the 
Skeptical Inquirer, where Alcock and Reber stated their approach even 
more . rmly: 

Recently, American Psychologist published a review of the 
evidence for parapsychology that supported the general claims of 
psi (the umbrella term o( en used for anomalous or paranormal 
phenomena). We present an opposing perspective and a broad-
based critique of the entire parapsychology enterprise. Our 
position is straightforward. Claims made by parapsychologists 
cannot be true. The e- ects reported can have no ontological 
status; the data have no existential value. (Reber & Alcock, 2019b)
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Do they know this because of their scrupulous study of those claims 
and experimental data? No, it turns out. In their revision, they state 
baldly: 

We did not examine the data for psi, to the consternation of the 
parapsychologist who was one of the reviewers. Our reason 
was simple: the data are irrelevant. We used a classic rhetorical 
device . . . a form of hyperbole so extreme that it is, in e- ect, 
impossible. Ours was ë pigs cannot ) y'ó hence data that show 
they can are the result of ) awed methodology, weak controls, 
inappropriate data analysis, or fraud. [Italics added] (Reber & 
Alcock, 2019b)

They were hardly the . rst to make this eyes-tight-closed confession. 
Famous science writer Isaac Asimov rejected psi, saying “If you came 
to me . . . and demonstrated [psychic phenomena] I would probably 
proceed to disbelieve my eyes. Sorry . . . ” Ití s a common assessment, so 
it seems hard to believe that psi (although not Santa Claus) should be 
put to the test with government approval and funding. When it was shut 
down a( er 23 years, though, the justi. cation was not “Ití s impossible!” 
Rather, former US Senator William S. Cohenó for ten years the ranking 
member of the Senate Intelligence Oversight Committeeó notes that 
his initial “high bar of doubt began to descend as I listened to and 
observed the participants in the Star Gate program” (Foreword, in all 4 
volumes). He concludes: “I believe it was a mistake for us to abandon 
the e- ort . . . ” Insiders have told me that the closure was driven not by 
failures of the program but by its frightening degree of success. Certain 
in) uential military and political . gures were convinced that such 
remote viewing successes had to be due to . . . the in$ uence of Satan. 
But in general it was post-Cold War budget cuts and downsizingót he 
“peace dividend”ót hat really spelled its doom.

So how successful was remote viewing, done right? The Intro-
duction to Volume 1 notes: 

On 5 October 1983, Secretary of the Army John O. Marsh, 
Jr., was briefed by LTC [Lieutenant colonel] Brian Buzby, 
project manager, INSCOM Center Lane. Buzby reported 
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that about 350 missions out of 700 (50%) were deemed to 
possess intelligence value, and 85% showed positive evidence 
for remote viewing . . . a CL [Center Lane] 1990 analysis of 
forty-one evaluated operational remote viewings indicates 
that 41.5% of the remote viewings had intelligence value. . . 
. Considering the nature of remote viewing these numbers 
are truly remarkable.

Similarly, a 1983 Grill Flame report states:

evaluation by appropriate intelligence community specialists 
indicates that a remote viewer is able by this process to 
generate useful data corroborated by other intelligence data. 
As is generally true with other human sources, the information 
is fragmentary and imperfect, and therefore should not be 
relied on alone but is best utilized in conjunction with other 
resources.

When the documentation of the two decades of research and 
practical remote viewing was opened up by the CIA at the start of the 
21st century, the declassi. ed material was indigestible, unordered, 
impossible for any but the most deeply embedded to comprehend. 
Edwin May, long-term director of the program, with his associate 
Sonali Bhatt Marwaha (who did most of the document sorting and 
scanning scutwork over . ve years), organized this hoard into a genuine 
archive preserving the history of this unlikely program, providing notes, 
bibliographies, appendices, glossary, and indexes. Here is the bottom 
line, spelled out by Dr. Richard Broughton in a second Foreword: 

the most dramatic realization to emerge from Star Gate is 
that psi could be useful. . . . When intelligence agencies need 
information about a situation . . . they will deploy all the tools 
at their disposal. . . . Psi does not enter the picture as some 
sort of magic power that will give them the answer. It is just 
one more of the tools that can be deployed. . . . The take-
home message is that psi isní t magic.
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Not only is psi not magic nor diabolic intervention, as the Editors 
note, 

Right from its inception, the SRI–SAIC program has taken a 
physicalist position [that is, based on known sensory aspects of 
perception] in the exploration of precognition, clairvoyance, 
and psychokinesisó primarily a physics, engineering, and 
cognitive science approach. Although the SRI team explored 
psychological correlates such as personality (which did not 
lead them far), there is absolutely no mention of terms such 
as consciousness (except stray references to consciousness 
as a general term), non-local consciousness, spirituality, 
dualism, or religion in the SRI–SAIC reports. (Marwaha & 
May, 2017) 

Little wonder that not only hard-shell scientists repudiate its . ndings 
(almost always without reading them); so too do many of the die-hard 
mystics, reincarnation mediums, prosperity gospel touters, and other 
devotees of superstition. 

Here is a small irony of history that added to the disapproval of 
those who . nd the programí s last codename cheap, derivative, and 
comic-bookish. In reality, the science . ction movie Stargate came 
out in 1994 and the TV series in 1997. Both had been preceded by the 
renaming of the US psi program to Star Gate in 1991. But luckily, these 
volumes are of more than antiquarian interest. A( er the multiply-
named program was defunded and shuttered, May and some of his 
colleagues continued developing a theoretical attack on the puzzles 
of psi at the Laboratories for Fundamental Research in Palo Alto, 
California, summarized here as well.

Their prime model is DATóde cision augmentation theoryó in 
which an unconscious awareness of future events can bias choices in 
the present. If a drunken driver is on a ragged course to smash into you 
from a side street, a psi warning might provide an urgent prompt to 
slow down or change lanes. Part of that informational schema predicts 
constraints mapped by entropy gradients, where a future “target” 
becomes, so to speak, more or less vividly detectable according to 
how much its elements change. Ití s easier to detect a nuclear weapon 
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explosion or a deadly car crash than a cute snoozing bunny or a restful 
lake.

Crammed with o+  cial and long-classi. ed reports on the program, 
some illustrated, some with handy charts, these four books range from 
466 to 715 big pages. Two volumes focus on remote viewing, a third 
on causal psi, aka psychokinesisó for which they found no strong 
evidenceóand  a . nal, portly, behind-the-scenes collection draws 
upon 11,067 o+  cial reports on studies and operations. The . rst three 
are he( y, data-choked, double-columned, while the fourth . lls each 
broad page with o( en name-redacted scans of memoranda, reports, 
and customer evaluations (yes, hundreds of tables, . gures, and 
equationsóa m anagerí s dream.)

In short, they are not meant for light gym or beach reading. But 
they might change some skeptical minds, and o- er hints of paths to 
a genuine science and technology of these apparently informational 
but rare abilities. However, it is all too likely that if a major theoretical 
breakthrough incorporates precognition, the work of long-ridiculed psi 
researchers, not least those from the Star Gate program, will be entirely 
ignored by the new Nobel Prize candidates.

If there is one drawback to these useful compendiums, it is the 
tightly crammed spines of their large, heavy paperbacks. Without 
powerful psychokinetic assistance (which, remember, the Star Gate 
scientists say does not actually exist), you caní t leave the book open on 
the page without it springing shut. Even holding it down in a muscular 
wrestling deathlock does not bring it into submission, because on many 
pages the text at the right or le(  inner margin vanishes into the spine. 
You can break the back of the books in numerous places, but that is not 
recommended. Luckily, McFarland also o- ers an e-book option, where 
the small print can be expanded to improve readability, and the spinal 
crushing is no more. I recommend the e-book editions (which are also 
about half the price) for home or o+  ce reading, and leave the heavy-
duty paper volumes for librariesó which should certainly accession this 
remarkable quartet.
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The Introduction is spot on: “Science can be a force for good, and it has 
enhanced our lives in countless ways, but even a cursory look at the 20th

century shows that what passes for science can be detrimental” (p. 1).
Ten of the eleven chapters of this book are comprehensively 

documented case studies demonstrating in each instance that the 
pertinent public policies were based on or justi. ed by supposedly 
scienti. c understanding when in reality the so-called science was quite 
inadequate to support those policies; and moreover was severely biased 
by con) icts of interest and vested interests of the panels and advisory 
committees given the responsibility for assessing the actual state of the 
relevant scienti. c knowledge. These case studies are valuable, including 
as resources for other scholars, and it is regrettable that much of the 
book would have bene. ted from better copyediting; for instance, on 
page 55, “life expectancies . . . have continued to rise . . . by three 
months for every year lived”ó what does that mean? The reference 
(#48) given as source doesní t help because its URL link doesní t work. 
And it is also not helpful to learn that “Western diet had the dual e- ect 
of both stimulating and damaging our health” (p. 55), particularly since 
the cited reference (#49) says nothing about “Western diet”. It is also 

Journal of Scientifi  c Exploration, Vol. 34, No. 2, pp. 364ñ372, 2020 0892­ 3310/20
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annoying that the . gures are too small, and that the colors relied on 
for making distinctions are too faint and indistinct in several . gures.

The book does illustrate quite convincingly that the nature 
of contemporary scienti. c activity is nothing like the traditional, 
conventional view of science as a disinterested activity delivering public 
goods. As discussed in comprehensive detail in Science Is Not What 
You Think (Bauer, 2017a), among the salient factors for this di- erence 
are the rat race for obtaining funds for research and the fact that peer 
review serves only to entrench whatever the consensus is among the 
dominant cliques in each scienti. c specialty.

 Chapter 1 of the book is colored by the Cato Instituteí s libertarian 
ideology, seeking to make government funding of research the culprit 
for the dysfunctional state of a- airs; and that view is parroted to some 
extent in various ways in later chapters. The argument is made by data 
indicating that governmental funding of research did not increase 
national GNP per capita (p. 26). But that is not an appropriate measure 
of what is good for the population as a whole. GNP in the US, for 
example, would be lower if the healthcare system cost less while 
delivering better health outcomes, as is the case in Canada, Australia, 
and many European countries where government manages healthcare 
more directly and . rmly.

Although it is certainly true that the corruption of scienti. c activity 
began to increase when government funding for research increased 
enormously, namely a( er the end of World War II, government funding 
is not uniquely or primarily responsible for what is wrong with science 
nowadays. The fundamental problem is that so many areas of research 
now require more funding than individual universities are able or 
willing to supply. Researchers must therefore obtain resources through 
their own e- orts, and the old saying is perfectly applicable: “Those who 
pay the piper, call the tunes.” That is certainly true for industrial funding 
of academic research as much as it is for industrial funding of in-house 
research and as it is for funding by government agencies; indeed, it 
is true for much of the funding from private charitable foundations, 
which naturally and quite properly support research that is likely to 
promote the causes the foundations are set up to advance.

Chapter 1 is unusually good, however, in describing how science 
and technology are related (or not; see also pp. 161–162); and it is also 
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unusually good in describing the many mis- and ab-uses of statistical 
analysis, one consequence being that . elds relying on statistical 
analysis su- er pervasively from the currently deplored “crisis of (ir)
reproducibility” (pp. 28–29).

Chapter 2 documents the sad story of misleading advice about 
risks allegedly associated with various forms of dietary fat. There 
is actually no convincing evidence that saturated fat in the diet is 
harmful, and it is simply wrong to claim that high blood levels of 
cholesterol (or one of its forms) cause cardiovascular problems (e.g., 
Ravnskov, 2000; Kendrick, 2008, 2014). It took 60 years for misguided 
o+  cial warnings against cholesterol-rich foods to cease, illustrating 
a common dysfunction (p. 45): Once o+  cial advice has been issued, 
even when based on inadequate evidence, it is a Herculean task to 
have it modi. ed even as convincing evidence mounts; many practicing 
doctors continue to believe these falsehoods (p. 46). Figure 2.1 (p. 40) 
indicates that mortality from strokes is not caused by atherosclerotic 
heart disease since the incidences changed di- erently over the years 
(pp. 52, 53).

It irritates me greatly when a book gets simple arithmetic wrong. 
Chapter 2 states (p. 54) that the change from 2.6% to 6% is “more 
marked” than that from 13.4% to 30.9%, yet in both cases the ratio is 
the same, 2.3076 and 2.3060, to be pedantically accurate. Such careless 
innumeracy makes questionable everything in this chapter wherein 
data matter.

Chapter 3 demolishes the still-prevalent myth that public health 
would be served by restricting the intake of salt; and it describes how the 
system of committees and o+  cial agencies kept the myth hegemonic, 
with facts ignored or distorted; it was necessary only “to convince 
key government o+  cials and the public” (p. 97). Blood pressure is a 
biomarker for salt intake, but that does not make it a valid measure 
of overall health outcomes (p. 107). Harmful misuse of biomarkers is 
widespread (Institute of Medicine, 2010, 2011).

Chapter 4 points out that hysteria over drug abuse has had the 
very harmful consequence of denying pain-alleviating medication to 
some who genuinely need such relief: There was no correlation between 
number of prescriptions written in a given region and the number of 
addicts there (p. 132 f.); indeed, all the popular beliefs about the opioid 
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epidemic are wrong (p. 138). Data on 
potency (p. 117) may be of general 
interest: heroin and methadone, 
2.5 times as potent as morphine, 
hydromorphone about 6 times as 
potent as morphine, fentanyl 50 
times as potent as morphine; while 
oral codeine is only 1/6 as potent as 
morphine.

Chapter 5 describes how bureau-
cratic entrenchment of beliefs about 
the great dangers of marijuana, 
psilocybin, LSD, and similar drugs 
has dysfunctionally prevented 
research that could well establish 
useful medical applications for these 
and related substances. “Ecstasy” (MDMA) had been patented in 1914 
and used for a long time in psychotherapy (p. 153 - .), with particular 
success in cases of PTSD (p. 159). Prohibition is no substitute for 
sensible regulation (p. 160).

Chapter 6 is a largely well-founded tirade deploring how bureau-
cracy, owing chie) y to government actions, works against useful 
medical innovation. But the libertarian bias for private as opposed to 
government funding is pervasively overt in this chapter, and contrary 
to actual experience with respect to academic research (p. 165); the 
bias goes so far as to describe as “reliable medical information” what 
drug representatives convey to doctors (pp. 179–180). The chapter 
is also seriously wrong on one very important point: in welcoming, 
as an example of desirable non-government–in) uenced medical 
innovation, the introduction of statin drugs (p. 168), which in reality 
cause demonstrable harm by weakening the bodyí s energy-producing 
mechanisms (e.g., Langsjoen & Langsjoen, 2008; Langsjoen et al., 
2008; Hansen et al., 2005; Anonymous, 2010; de Lorgeril & Rabaeus, 
2015; Rabaeus et al., 2017) and whose supposed bene. t is based on 
the mistaken view (Ravnskov, 2000; Kendrick, 2008, 2014) that high 
cholesterol levels in the blood constitute cardiovascular disease. The 
building up of plaque in the arteries is initiated by in) ammation 
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or physical damage, and some of the occasional bene. t attributed 
to statins can be explained by their somewhat anti-in) ammatory 
properties. That “80 percent of . . . drug approvals arose solely from 
. . . private industry” (p. 167) re) ects not service to public health but 
rather the marketing of me-too modi. cations and substances, like 
statins, of at-best–doubtful public bene. t (Moore, 1995, 1998; Angell, 
2004; Goozner, 2004; Moynihan & Cassels, 2005; Brownlee, 2007; 
Greene, 2007; Petersen, 2009; Healy, 2012; Goldacre, 2013; G¯ tzsche, 
2013).

Chapter 7 demonstrates that o+  cial regulation of carcinogens and 
other chemicals is based on a fallacy, namely that the risk of harm is 
linearly proportional to the exposure dose. Amply documented is how 
this came about, in part through deliberate distortion of evidence by 
self-interested people and groups; and it illustrates once more how such 
a fallacy can persist for a long timeóse veral generations of researchers 
and practitioners (p. 189). In reality, the pertinent data and evidence 
show beyond doubt that there is no harm below a certain threshold, 
or in many cases and even more strikingly that substances harmful 
at high doses may actually be bene. cial at very low exposures. That 
phenomenon, hormesis, though perhaps surprising at . rst mention,  
has an entirely conventional and logical basis: The immune system 
detects potential harm and is activated beyond its normal resting 
state, with bene. cial side e- ects. The author of this chapter, Edward 
Calabrese, is also the scientist whose work established hormesis as a 
general phenomenon, and his work has been supported by government 
funding (p. 207). This chapter alone is worth the price of the whole 
book.

Chapter 8 builds on the knowledge conveyed by chapter 7 to show 
how ignorance of hormesis with respect to exposure to radiation has 
been harmful in the long-drawn-out battle over whether to permit the 
mining of uranium in Virginia. Illustrated is that the National Research 
Council cannot be relied on for an accurate, impartial assessment.

Chapter 9 relates the continuing battle over potential mining 
of mineral deposits in Alaska. Here the salient factor is not so much 
bureaucratic reliance on faulty science as bureaucratic arrogance in 
abusing current legislation by even preempting scienti. c assessments. 

Chapter 10 focuses on some aspects of the mistaken view that 
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carbon dioxide is the primary and harmful cause of global warming; 
and it shows that the computer models on which all climate-change 
hysteria is based are simply wrong; they are “tuned” subjectively (p. 
250), in other words rely on fudge factors. Focusing on highly technical 
details, this chapter could have been more readily accessible to most 
readers if it had also emphasized the actual historical data of periodic 
ice ages separated by much warmer periods, as well as the data 
comparing historical temperatures with contemporaneous levels of 
atmospheric carbon dioxide (Bauer, 2017b). Nevertheless, this is a clear 
demonstration that existing courts cannot deliver properly informed 
judgments when questions of disputed scienti. c understanding are at 
issue (p. 240).

Finally, chapter 11 details the excruciatingly bad statistics applied 
in the regulation of . ne particulate matter in the atmosphere. This 
willfully ignorant and shockingly incompetent resort supposedly to 
statistical science applies also to earlier chapters. Almost all or perhaps 
even all of the dysfunctional o+  cial advice about nutrition in particular 
and health in general transgresses perhaps the most important single 
thing about statistical analysis; namely, that correlation or association 
is no proof of causation. Beyond that, the attempt to detect single 
causes for the e- ects of diet or of the environment seems wrong-
headed a priori: Essentially innumerable possible in) uences exist and 
there is no satisfactory way to control for the possible in) uences of 
factors other than the one of speci. c interest in any given research. 
Given that the statistical analyses do not hold water, I wondered about 
animal studies of harm from inhalation of . ne particulate matter and 
was disappointed to . nd no discussion of the host of existing studies. 

This book demonstrates beyond any reasonable doubt that 
policymakers and regulating agencies cannot obtain impartial, 
disinterested, objective assessments of the state of scienti. c knowledge 
from existing sources. The National Academy of Sciences, the National 
Research Council, and all other scienti. c and academic organizations, 
be they national or international, private or public or governmental, 
inevitably re) ect the prevailing scienti. c consensus, the conventional 
wisdom within the scienti. c community; and that is simply the 
opinions within the currently dominant clique. It is quite obviously 
impossible to obtain impartial, disinterested assessments from the 
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putative experts in any given . eld since the conventional wisdom in 
that . eld is synonymous with the views of those experts.

Law-makers and policy-makers and regulators do, however, sorely 
need impartial, disinterested, objective assessments of the state of 
scienti. c knowledge on any matter pertinent to public policies. The 
suggestion (p. 59) that investigative journalists can deliver these goods 
is whistling in the wind, since their published . ndings have no power to 
force compliance with impartial fact. To deliver impartial, disinterested 
judgments and to enforce appropriate compliance on controversial 
matters, society developed the system in which courts supervised by 
disinterested judges allow opposing points of view to be presented and 
argued, under cross-examination and with the assistance of pertinent 
witnesses. The necessary decision is arrived at either by a single judge, 
or by a panel of judges, or by a jury of people selected without vested 
interest in the result. The same sort of arrangement, in the form of 
a speci. cally Science Court, seems to be the only conceivable way in 
which society could have the bene. t of truly impartial assessments of 
contemporary scienti. c understanding.

The concept of a speci. cally Science Court dates back at least half 
a century. Kantrowitz (1967) suggested that an “Institute for Scienti. c 
Judgment” was needed as policymakers were being exposed to sharply 
di- ering scienti. c opinions about the potential safety of atomic 
reactors for generating power for general civilian use. Over the years, a 
number of discussions ensued about the concept, soon described as a 
Science Court. A further justi. cation for such an Institution lies in the 
di+  culties that the civil court system faces when matters of scienti. c 
knowledge and understanding are at issue, which the courts are 
simply not equipped to handle (Jurs, 2010); for instance, courts need 
to determine whether witnesses called as experts by opposing parties 
genuinely deserve to be regarded as expert, which implies impartial. 
Moreover, federal regulators and o+  cials can ignore . ndings by a civil 
court on matters of scienti. c understanding, as happened with keeping 
marijuana as a Schedule 1 drug (pp. 144–145). The many points to be 
considered in the possible establishment of a Science Court have been 
discussed in the previously cited book by Bauer (2017a, Chapter 12).
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Far from a dispassionate survey of the intersection between ecology 
and parapsychology, Jack Hunterí s recent anthology Greening the Para­
normal is a collection of the deeply personal insights and discipline-
defying questions that have arisen from the contributorsí  lived contact 
with some of the strangest aspects of the natural world.

From the very . rst page of Paul Devereuxí s Foreword, we are 
confronted with the inexplicably extraordinary: Devereuxí s sighting of 
a “green man” at the fork of a road in the Irish countryside. “Suddenly, 
standing on the grass, there was a . gure, between two and three feet 
tall,” writes Devereux. 

It was anthropomorphic and fully three-dimensional. . . . It 
had sprung into appearance out of nowhere, and it caught 
my wifeí s and my own trans. xed attentions simultaneously. 
The . gure was comprised of a jumble of very dark green 
tones, as if composed of a tight, dense tangle of foliage. 
. . . It presented a distinctly forbidding appearance. As we 
crawled past in our car, the . gure started to turn its head in 
our direction, but then vanished. (pp. xi–xii)
 
Devereux, it happens, was well acquainted with ancient folkloreí s 

references to the “green man,” but he admits that, until that moment, he 
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had always considered those stories to be the product of gullibility and 
superstition. Not so a( erward! “[G]rasping the ecological dimensions 
of what our culture calls the ë paranormal,í ” he says, “. . . will require us 
to re-acquaint ourselves with some aspects of the worldviews of earlier 
and indigenous peoples” (p. xii).  

This sentence serves as a fairly accurate summary of the thrust of 
the entire anthology, if re-acquaintance is understood in the sense of 
. rsthand experience. As Hunter points out in his introductory chapter, 
the paranormal is actually normal within the context of the natural 
world, and if modern, industrialized society so rarely experiences the 
paranormal, it is because we also so rarely experience natureót hat is, 
a world unmanipulated by human design. In fact, Hunter suggests 
that our societyí s rejection of the “paranormal” stems from the same 
faulty ontological assumptions that have caused the ecological crisis 
in which we . nd ourselves: the assumptions that only what is material 
is real, and that only what is human is valuable. Rejection of nature 
and rejection of the paranormal apparently go hand in hand. And so, it 
comes to seem in this anthology, may their recovery. 

Winding through several of the essays, we . nd the theme that 
humanity has experienced its separation from the natural world as a 
“primordial spiritual trauma” (p. 50). We carry within us a deep wound 
that comes from having been torn away from our true home and our 
true selves. Contributor Maya Ward suggests that the depth of this 
primordial trauma has caused us to push away our ability to feel, 
leaving us with a huge backlog of unprocessed grief. 

[A]nthropocentrism could be seen as a trauma response 
developed over millennia but originating during the 
profound rupture of people from place that happened . . . 
when we moved from hunter–gatherer communities, where 
humans were just one creature among a society of equally 
sentient creatures, to farmers, where plants and animals 
were ë cultivatedí . (p. 156)  

Contributor Nancy Wissers points out that what remaining con-
tacts we do feel coming from the wider earth community are now 
di+  cult for us to recognize. Wissers writes that many people, including 
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herself, have experienced communication with the earth, but they have 
rarely understood it in these terms. She writes, 

Since we have little context for something from the outside 
touching the self without words, other than those provided 
by religion and culture, someone knowing only the Western 
worldview is likely to conceive of these golden moments as 
internal events of the self, or perhaps even as the presence 
of God. (p. 75) 

Nevertheless, she argues, these are the kinds of experiences that 
indigenous people are talking about when they refer to being contacted 
by spirits (p. 74), and we still have access to these experiences, if we can 
recognize them for what they are.

At the same time, contributor Lance M. Foster suggests that, if 
our psychic connection to the natural world has been largely severed, 
this may have been a protective move on the part of that world, 
desiring to shield itself from manipulations by humankindó especially 
in its modern, scienti. c incarnation. Foster points out that, while 
science demands proof of unusual phenomena, it never actually stops 
with proof, instead always barreling ahead to develop technical (i.e. 
manipulative) applications of its knowledge. In fact, I would add that 
the quintessential way to “prove” things scienti. cally is to have already 
established some measure of control over them, which allows one to 
make them appear at will in the environment of the laboratory. 

Foster notes that the indigenous have a very di- erent way of 
responding to strange encounters, such as those with “[g]iants, little 
people, animals from ancient times, underwater beings, ghosts, 
bigfoot, sentient plants and places, things without names” (p. 91). Their 
response is to acknowledge these beings and respectfully leave them 
alone, something it seems “near impossible” for the nonindigenous 
to do (p. 96). In fact, contributor Cody Meyocks argues that scienceóa 
discipline based on abstracting away from anything individual or 
particularó has become the ultimate tool for justifying structures of 
political and economic domination. The deepest elements of nature can 
hardly be faulted if they shield themselves against its depersonalizing 
grasp. 
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Contributor Jacob W. Glazier expands on Fosterí s theme by using 
the archetype of the trickster to personify the hiding and “tricky” quality 
of psi. As parapsychologists well know, psi seems to ) ee the laboratory 
and to routinely frustrate, even in the . eld, any systematic investigation 
of its properties. This is one reason that contributors Elorah Fangrad, 
Rick Fehr, and Christopher Laursen argue for becoming psychic 
naturalistsóst udying psychic phenomena in the wild, in a participatory 
rather than a manipulative fashion. (They provide a detailed proposal 
for how they plan to pursue their study of the strange phenomena 
that frequently occur in a certain Ontario . shing lodge, phenomena 
that include anomalous . gures, sounds, icy air, and poltergeist-like 
movements of objects.) “[M]anipulation causes the trickster to rebel,” 
writes Glazier (p. 107), and this rebellion may be an attempt to pass 
on an essential message. Glazier quotes parapsychologist James E. 
Kennedy, who said, “The message from the trickster is that converting 
psi to technology is not going to happen” (p. 103). 

So, given its apparent concern not to be manipulated, where 
does psi manifest itself most unguardedly? In “[c]ultures that are less 
hierarchical and more egalitarian,” says Glazier, “less technological and 
more animistic, less ordered and more chaotic.” That is, psi manifests 
most plainly in cultures that mirror the qualities of the trickster by 
“playing” with psi rather than attempting to enslave it to their purposes 
(p. 107).

Contributor Amba J. Sepie seconds this observation. She writes 
that the explanations for how indigenous people come to know the 
things they do about the natural world 

rely on an understanding of indigenous and traditional 
metaphysics and the practices which extend from these, 
as concretely linked to the realization that Earth and other 
beings are kin [meant literally], that relationships are not 
abstract but personal, and that consciousness is not limited 
to a single human mind, but rather is something all life is 
internal to. (p. 64)

In other words, “civilized” humans have been cut o-  from 
knowledge of much of nature by their unwillingness to view other 



B o o k  R e v i e w  377

beings as mental and moral equals, 
deservingóan d rewardingóo ur 
respect and consideration.

Much of Greening the Para­
normal is concerned with the 
question of how this estrangement 
can be repaired. Contributor 
ViktÛ ria Duda optimistically pro-
poses that our technological out-
sourcing of the processes of our 
own bodies and minds has built 
into it its own remedy. She suggests 
that, when virtual reality comes to be 
indistinguishable from “real” reality, 
we may realize that everything was 
ultimately consciousness all along. 
I confess, however, that I doní t see 
how viewing the natural world as just another simulation will increase 
our desire to interact with it, or to acknowledge that it has its own 
objectively valid concerns.

A more likely remedy seems to me to lie in the fact that, as 
evidenced by the experiences of several contributors to this volume, 
our e- orts to heal the ri(  that exists between us and the natural world 
are o( en aided by non-human minds. For instance, contributor David 
Luke describes his experience on a plant psychedelic, where he felt 
himself transformed into a thorn bush and heard all the plants around 
him begin laughing riotously. “[S]ince then,” he says, “I have never 
considered ecology in quite the same way as before” (p. 182). Luke also 
cites two mycologists who take seriously the idea that mushrooms 
actually have the intention of helping us communicate with other 
species. And he himself has published surveys showing that encounters 
with plant consciousness are the most widely reported transpersonal 
aspect of experiences provoked by psilocybin mushrooms, ayahuasca, 
and the Amanita muscaria mushroom. In fact, 80% of psychedelic 
users report an increase in their subsequent interaction with nature, 
and more than 60% report increased concern with regard to nature. 
These results, Luke notes, mirror the increased ecological concern 
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reported by near-death experiencers and those whoí ve had UFO or 
alien encounters.

Moving from plants into the realm of animals, contributor Brian 
Taylor discusses “soul birds”: the “widespread and ancient body of lore 
associating birds with survival beyond death and the ) ight of human 
souls” (p. 191). Taylor cites the prevalence of bird sightings around 
dying humans and describes his own powerful dreams and waking 
encounters with king. shers, which he has come to realize have been 
strongly correlated with his grief over a lost loved one. 

Contributor Silvia Mutterle discusses another avenue by which 
animal consciousness may interact with ours, describing the Wild Earth 
Animal Essences created by Daniel Mapel 20 years ago. In this process, 
the energetic vibration of the animal is apparently ceremonially “imbued” 
into water, carrying the speciesí  “most outstanding characteristics and 
gi( s” (p. 204) and allowing them to be conveyed to those exposed to 
this water.

I admit it was a bit di+  cult for me to keep an open mind about 
the possible e+  cacy of the animal essences Mutterle describes, as they 
are completely foreign to anything in my own experience. But I tried 
to keep in mind what Hunter emphasizes in his opening chapter: that 
we must be willing to contemplate the “weirder” kinds of paranormal 
phenomena, not just the “(relatively) scienti. cally acceptable 
phenomena associated with psi” (p. 13). Hunter mentions, among other 
things, UFOs, alien encounters, cryptids, and fairies. He notes that 
ecological themes crop up over and over again in relationship to these 
weirder phenomena, and it seems that we cannot study one without 
the other. He writes, 

I would argue that it is precisely the most unusual (and so least 
respectable)ót he Highly Strangeóac counts of paranormal 
experiences that we should be investigating, because they 
raise the most questions and challenge our established 
worldviews most strongly. (p. 15) 

I agree with this, though I still would have liked to see a little 
more evidence that the Wild Earth Animal Essences are truly e- ective 
in doing what they purport to.
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Speaking of weird phenomena, though, we havení t come to the 
end of what this book has to o- er. In addition to bene. ting from the 
contacts of animal and plant consciousnesses, it appears that our 
rapprochement with the natural psychic world may be aided by certain 
physical locations, which Hunter calls “window areas” (p. 29) and 
Devereux refers to as “thin” and “liminal” places. Devereux says these 
are “sites where ë breaking throughí  to otherworld realms or altered 
mind states . . . were felt to be more easily accomplished than other 
places” (p. xvii). 

Contributor Mark Schroll builds on this thought by citing evidence 
that sacred places a- ect our dreams, and he proposes that rituals 
conducted in such places may help to heal our consciousness from its 
divisiveness and manipulativeness. Contributor Christine Simmonds-
Moore also focuses on aspects of physical spaces and places that draw 
out exceptional experiences. She argues for an expanded de. nition of 
exceptional experiences that allows for experiences that “emerge as 
conversations between liminal people and locations that have liminal 
properties” (p. 126).

But no excursion into ecology would be complete without some 
acknowledgment that the natural world is not all fellow feeling and 
kumbaya. Animals and plants feed on one another, a( er all. How do we 
understand the predatory relationships that feature so prominently in 
nature, and is there any connection to parapsychology there? 

Contributor Timothy Grieve-Carlson tackles this question in his 
essay on Whitley Strieber, an author who has explored the predator–
prey relationship both in his . ction and his non. ction, the latter 
focusing on his experiences of alien abduction. Grieve-Carlson says,

Strieber himself has suggested that his earlier written corpus 
is actually the result of a lifetime of visitor experiences, 
sublimated and expressed through the form of the horror 
novel, with the visitors themselves appearing in the culturally 
mediated halloween fashions of the werewolf and the 
vampire. (p. 227) 

As Grieve-Carlson brings out, Strieberí s work investigates both the 
terrifying and mesmerizing qualities of the predator–prey relationship, 
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as well as its potential sacredness. “This compassionate love between 
predator and prey in Strieberí s writing is always somehow reciprocal,” 
writes Grieve-Carlson (pp. 229–230). Despite Strieberí s utter terror, he 
. nds himself drawn to the visitors, wanting further contact, wanting 
“communion.”

In a related vein, contributor Simon Wilson examines Paul 
Devereuxí s 1982 book Earth Lights: Toward an Explanation of the UFO 
Enigma. Wilson takes Devereux to be showing how Jungí s hypothesis 
that ) ying saucers are physical manifestations of mental forces might 
work, and might be related to shi( s in the earthí s crust. But shi( s in 
the earthí s crust are not just mechanical geological happenings in 
Devereuxí s view, since the earth is a living system and these movements 
are actually profound changes in the earthí s body, linked to many other 
changes and inextricably bound up with whatí s going on in the rest 
of the cosmos. In a UFO or Earth Lights experience, “consciousness 
resonates with the whole cosmos,” he says (p. 173). 

Might UFOs, then, be dreams of the earthóo f which we are part? 
Our relationship to these experiences and the entities that appear to 
reveal themselves within these experiences is an ambiguous, almost 
paradoxical, one. They seem to be other than us and yet at the same 
time inseparable from us. Are they trying to control us? Is it our destiny 
to become one with them? Wilson concludes that the most inspiring 
picture is one in which we are meant to continue in an interactive 
relationship.

The relationship between the physical and mental aspects of 
strange phenomena also is explored in this anthology as it relates to 
cryptid s. Hunter mentions in his opening chapter a suggestion made 
elsewhere by Joshua Cutchin: that cryptids are “wilderness poltergeists” 
(wildnisgeistin). Hunter also notes that the Loch Ness monster seems to 
. t aspects of a particular Hindu/Buddhist serpent deity or spirit. This 
raises the question of whether such “magical animals” might embody 
the consciousness of the places where they are found, or perhaps 
humansí  repressed desire for interaction with them. At the same time, 
contributor Susan Marsh presents evidence that some cryptids appear 
to react to human settlement patterns in the way that ) esh-and-blood 
animals would. I would ask: and what if they are ) esh and blood? Does 
that make it impossible for these animals to also be the embodiment 
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of place consciousness? Mightní t the consciousness of a place react to 
human settlement patterns as well?

So many invigorating questions arise from the observations 
contained in this volume. Ultimately, however, all of the experiences 
and perspectives explored in this anthology agree on at least one 
unequivocal point: the necessity of a model of the universe “as a living 
system imbued with intelligence and agency” (p. 7). Hunter reminds 
us in his opening chapter that “by enhancing biodiversity we are also 
enhancing psychodiversity” (p. 39). That is, we are enhancing the variety 
of minds working and playing together, and thus promoting the 
likelihood of intelligent and creative solutions to the myriad spiritual 
and material dilemmas that come our way. 

One day, perhaps, extraordinary experiences will no longer be 
so extraordinary. But only, it seems, if we are willing to remember a 
di- erent way of being in the world, if we are willing to open our psychic 
eyes and ears and be welcomed home by the many other minds who 
share our planet. 



BOOK REVIEW

Demons on the Couch: Spirit Possession, Exorcisms, and the 
DSM-5 by Michael J. Sersch. Cambridge Scholars Publishing, 
2019. 95 pp. $119.95 (hardcover). ISBN 978-1527521940.

Reviewed by Todd Hayen 

https://doi.org/10.31275/20201751
Creative Commons License CC-BY-NC

Michael J. Serschí s (2019) Demons on the Couch: Spirit Possession, Exor­
cisms, and the DSM­5  is an immaculately researched and referenced 
treatise on possession and exorcism presented through the lens of 
modern psychotherapy and the DSM­ 5 (the diagnostic bible of the 
mental health field). Sersch states in his Introduction:

in writing this book, I hope to answer why demonic possession 
has held a cultural fascination for over two millennia as 
well as how clinicians can successfully and ethically deal 
with patients who legitimately believe they are possessed 
by a spiritual force. There is also mounting evidence that 
integrating a patient/clientí s worldview into clinical practice, 
including their spirituality and faith practices, increases their 
likelihood of getting better (Lund, 2014) which is a position I 
am overtly advocating. (p. 5)

He also claims that he has no desire to attempt to prove or disprove 
spirit or demonic possession (p. 5). His approach is largely clinical and 
pedagogical: What does a clinician do with a patient who claims they 
are possessed?

Sersch divides his thesis into three sections, each dealing with a 
different aspect of possession and exorcism. Section 1, appropriately 
enough, deals with the history of spirit possession, demon possession, 
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and different forms of exorcism. Section 2 is more clinical in its 
approach, going into detail on such topics as the different designations 
for diagnoses found in the various editions of the Diagnostic Statistical 
Manual (DSM) such as Multiple Personality Disorder (an older label 
having been replaced with Dissociate Identity Disorder in the fourth 
edition of the DSM [American Psychiatric Association, 1994]). Section 3 
focuses on suggestions for the clinician: AgainóH ow does the clinician 
handle patients claiming to be possessed?

Serschí s book is an excellent resource. It is quite academically 
robust and includes a solid reference for nearly every sentence. It has 
close to 20 pages of references. For a book of only 141 pages of text, 
that is quite an accomplishment. Sersch claims this book was originally 
a thesis for his Masterí s degree and was subsequently expanded into 
a more accessible readóalt hough at times this reader still got the 
impression he was reading a doctoral dissertation literature review. 
That being said, however, the author has made it a point to interject 
his own personal insights from time to time in the first person, and, 
although a bit jarring after reading pages of academic text, it allows 
for a more intimate approach. I found myself wanting to hear more of 
Serschí s personal insights. 

HISTORY
Sersch begins Section 1 on the history of possession and exorcism 
with a basic definition: “Possession is defined as a trance state that 
includes the loss of the individualí s persona and social identity, which 
is replaced by an alien entity, usually spiritual or at least non-human” 
(p. 10). He also makes it clear that possessions can be found in objects 
as well as in living things. Through careful referencing of other studies 
and literature, Sersch makes the argument that possession, as defined 
by the above definition, is to be found in nearly every culture, and is 
personally believed, even today, by a large number of people (see the 
text for quantifications of these statements, they vary depending on the 
study and when the study was conducted).

Sersch brings up an important tenet that follows the narrative 
throughout the bookót he practitioner working with a patient who 
believes in possession, and believes he or she to be possessed, does 
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not have to believe in the same manner as the patient does. They only 
need to understand “that it is meaningful for the patient” (p. 16). At 
another point in the book Sersch says: “ . . . a patientí s belief in spirit 
or demonic possession does not necessitate that the therapist holds 
the same belief, only that the practitioner respects such a belief as valid 
from the worldview of the patient” (p. 22).

Sersch takes time to examine many different cultures and 
how those cultures view possession, what they each bring to the 
phenomenon, and the differing ways they approach exorcism. He 
also describes the primary signs of possession, first citing the Roman 
Catholic definition, which requires three basic criteria: 1. The possessed 
must speak in foreign languages or tongues, 2. They must have 
superhuman strength, and 3. They must know things (usually about 
the exorcist) that they could not possibly know. Other cultures have 
different criteria, some have added to these basic Roman Catholic ones. 
For example, in some Islamic cultures, an indication of possession 
includes mental and physical illness, including the hearing of voices. 
Sersch is also careful to differentiate between modern medical scienceí s 
definitions of objective mental illness (or even physical illness) and 
cultural definitions. Although historically mental illness and physical 
illness were often considered to be caused by a possessing demon, in 
contemporary times exorcists are careful to rule out what the medical 
establishment would define as diagnosable mental illness. However, 
this careful scrutiny does not always find its way into an exorcism 
procedure, and indeed there are practitioners who still believe that the 
primary causal element of mental illness is possession of some external 
force or entity. 

Sersch also speaks at length about multiple personalities (p. 11, pp. 
96–101), and how individuals diagnosed with multiple personalities can 
be interpreted as possessed if the alternative personality is considered 
to be a spirit or a demon. These can be complicated distinctions and 
although the definition of possession, at least as defined by the Roman 
Catholic church, must include attributes that are not typically found 
in MPD (Multiple Personality Disorder) or DID (Dissociative Identity 
Disorder) diagnoses, they have often been included in possession 
research and considered in the treatment protocols (exorcism). 

As mentioned earlier, a large part of Section 1 of the book deals 
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with the history of possession 
throughout the world. This is a 
thoroughly exhaustive survey, and 
again quite scholarly and well-
cited. Sersch points out some very 
interesting facts about historic 
possession, most notable to this 
reader was the view that Jesus was 
possessed by the Holy Spirit or the 
Spirit of God, in the same manner 
as the earlier Hebrew prophets were, 
an idea that was later abandoned 
due to its heretical nature. Enemies 
of Jesus believed he was demonic 
(pp. 30–31). I thought it was quite 
interesting as well that Chinese Daoism (300 ce) used exorcism typically 
as a last resort to treating a person they believed was possessed. Instead, 
they prescribed a healthy diet, proper behavior, and spiritual practice (p. 
44). That seems like good advice for treating any disease.

Sersch covers such topics as Mass Hysteria, Understanding the 
Witch Craze, The Standardization of Demonology, and The Faust 
Story. He continues with a chapter titled Modernity and Exorcism 
where he addresses modern ideas such as materialism: “ . . . one way 
of understanding modernity is the shift to a material world view as a 
majority view, away from an enchanted world influenced by spirits and 
spiritual forces. This definition is especially accurate for later modernity” 
(p. 64). He goes on to say, “Many modern thinkers automatically 
dismiss all reports of possession, especially in ancient literature, as an 
inadequate diagnosis that can better be explained now by psychological 
insights” (p. 65). As mentioned earlier, even recent church-sanctioned 
exorcisms performed though the Roman Ritual (using the Roman 
Catholic churchí s manual of exorcising spirits) require a differential 
diagnosis: Is this a true possession, or a conventionally treated mental 
illness?

Spiro (1998) calls the scientific fallacy the belief that every phe-
nomenon can be explained away in the mechanical–medical 
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model. “There are dangers in reducing the experience of de-
monic possession to some supposedly more fundamental psy-
chopathological condition, to neurosis, hysteria, psychosomat-
ic disorder, and so forth” (Midelfort, 2005, p. 83). Increasingly, 
scholars are questioning the tendency to dismiss everything 
that is outside of our mechanical worldview. (p. 65)

In this chapter, much of Serschí s focus is on this materialistic 
paradigm of modern times. Possession simply falls outside of the 
boundaries of the material natural world; therefore, at best it is to 
be ignored, at worst ridiculed, or dismissed as some other form of 
psychotic mental illness. Sersch meticulously visits every area pertinent 
to his thesisó modernity and psychology, various faithsí  exorcisms of 
the 20th century, popular contemporary music, and cinema. He then 
comments on the uprising of contemporary exorcisms, due mostly 
to what he calls the cultureí s fear of the occult (p. 81). The popularity 
of Blattyí s book The Exorcist (Blatty, 1971) and the 1973 movie The 
Exorcist (Friedkin, 1972) undoubtedly adds to this fear, or maybe their 
popularization was due to the fear. 

Sersch then comments on exorcisms gone bad, ones where 
the subjects were exposed to terribly abusive interventions, such as 
extreme restraint, or having crosses forced into their mouths (p. 82,  
referring to the particular case of Michael Taylor, see Ruickbie [2015]). 
These are primarily cases wherein a differential diagnosis was ignored 
or never sought, which could have concluded that the proper treatment 
should be more conventional (the medical treatment of a diagnosed 
mental illness). There have been many such “exorcisms gone bad,” 
concentrating on physical and emotional abuse to forcibly chase 
out the offending demon or spirit. “Unfortunately, in many places it 
appears that the ancient approach of beating a person believed to be 
possessed in order to make the demon leave continues to be standard 
practice” (p. 83).

When is exorcism the right choice? As mentioned before, a patient 
may be a candidate for an exorcism ritual if the patient believes they 
are possessed and they exhibit behavior that does not fit into a more 
conventional diagnosis. There are many elements of the practice of 
exorcism that hark back to a time where formal ritual was a mainstay of 
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human experience. Again, much of this ritualistic practice in our modern 
materialist culture is considered passÈ , old-fashioned, or superstitious. 
However, ritual is often considered one highly effective way to practice 
psychotherapy. Just sitting with a client, in a sacred space, and carefully 
listening, and becoming empathically tuned in to their suffering is a 
kind of informal ritual. Sersch suggests that finding a good exorcist to 
perform the ritual of exorcism is a task that requires much attention. 
Monsignor Andrea Gemma is interviewed by Wilkinson (2007), and in 
the interview Gemma says: 

So, finding someone who listens and prays is important, even 
psychologically. Sometimes just the fact of being listened to, or 
being invited into prayer and into a relationship of trust, this is 
a great remedy of those who are suffering. (p. 83)

Sersch continues in this chapter to explore modern exorcism 
covering such topics as women and possession and Catholic exorcism 
in the 21st century. 

DIAGNOSES
The first chapter (Chapter Four) of Section 2 of the book is devoted 
entirely to Multiple Personality Disorder and Dissociative Identity 
Disorder. Here the author explains both of these disorders and their 
history, noting how MPD was first introduced into the Third Edition 
of the DSM in 1980 and was replaced by DID in the Fourth Edition. He 
cites one of the authors of the new text who was reported as saying 
“the reason for the change was that patients were not suffering from 
multiple personalities, rather they had less than one full personality” 
(Loftus & Ketcham, 1994). In the revised version of the DSM­ 4, 
variants were added to the DID diagnosisóD issociative Disorder Not 
Otherwise Specified (or NOS) was a person who experienced DID but 
the alter was a demon or spirit. DTD, Dissociative Trance Disorder, 
and PTD, Possession Trance Disorder, also were added to the manual. 
These specifications opened up several therapeutic modalities as being 
acceptable methods to deal with the new designations. 

By this point in the book it becomes numbingly clear that this 
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topic is exceptionally dense and complex and covers such a multitude 
of topics, diversities, histories, and anecdotal experiences that it is 
nearly unmanageable. Again, Sersch approaches this difficulty with 
aplomb and confidence and thus the reader just continues to glide 
relatively effortlessly through it. Personally, I find the topic of exceeding 
importance as it touches on some very fundamental truths that I 
believe the culture has, since the age of materialism as mentioned 
before, all but obliterated from the collective consciousness. We have 
not yet found an effective way to define, treat, or otherwise integrate, 
any phenomena that do not fit neatly into the materialist paradigm. 
Psychology and the treatment of psychological issues are supposed to 
be “scientific,” and that term requires adherence to laws of material 
cause and effect. Nowhere in psychology do we see this dichotomy of 
material and non-material more evident than in MPD, DID, and the 
now accepted variants DTD and PTD. Sersch is careful not to fall into 
the trap of describing these conditions in a non-scientific manner, yet 
he makes it clear that as practitioners we have to “act” as if what our 
patient is describing to us is “real.” If anyone reading this has ever 
experienced an actual possession case and has seen, and heard, what 
comes from the person suffering the alleged possession, they will 
probably find it much easier to perceive the possession as real. 

The life experience of a human being is intricately complex. The 
traumas a person experiences through life, both large and small, active 
and passive, are many and varied. If the practitioner, or patient, believes 
in a collective unconscious, as Carl Jung did, then the metaphysical 
idea is that those experiences expand beyond a post-natal life. Sersch 
makes great effort to explore various experiences that could be a key 
to a person who believes they have become possessed (see Chapter 
Six, Social Dynamics, p. 107). Life experiences, unconscious forces and 
agendas, and cultural influences that mold a particular belief system all 
seem to be scientific evidence for the phenomenon of possessionóat  
least they seem to be viable explanations. 

Sersch cites Bourguignon (1976) who promoted a theory that those 
possessed, or who claimed to be, did so as a form of role-play and that 
they still held a certain degree of autonomy in their execution of the 
possession. Sersch goes on to describe a time during his school years 
where he pretended to be possessed by an evil spirit. He succeeded in 
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persuading some of his schoolmates that he was indeed possessed, but 
never was fully convinced himself. This story reminded me of a time in 
my own life when I was 13 years old and was home alone roughhousing 
with my dog. For whatever reason, I was inspired to take a paper grocery 
bag, cut holes in it for eyes, and draw on it, with crayons, a demonic 
face. I put the bag over my head and proceeded to growl, emit every 
horrible sound I could, while “attacking my dog.” After a while I felt 
as if something was taking me over, and I became more and more 
aggressive, which seemed to be out of my control. The dog became 
terrified and ran off before any harm could be inflicted on it, leaving 
me in the room writhing around on the floor in my newfound demon-
state. I finally got a hold of myself and pulled the bag off of my head and 
sat on the floor exhausted for quite some time wondering what had just 
happened. To this day I still wonder about it all; it was an experience I 
had never had, nor have had since. It does make me contemplate, and 
this thought is in support of some of Serschí s commentary, that my 
possessed state was self-induced. Possibly with the right setting, the 
right ritual, and the right props, anyone can call forth an evil spirit, 
possibly the evil shadow that resides in all of us, only waiting for the 
ideal moment to be known.

SUGGESTIONS FOR CLINICIANS
Section 3 begins with several interviews with exorcists. Albeit of some 
interest, it seemed to be a bit out of place. Chapter Ten is where the 
nitty-gritty beginsóC ontemporary Treatment. I have to admit I was a 
bit disappointed. I expected here an outline of an actual methodology 
in the treatment of a possessed patient. Sersch continues with citing 
the literature and further explanations of the placebo effect, how it is 
important the clinician be empathic to their particular worldview, and 
so on. The information is sound, and useful, and of course interesting. 
Again, I felt a strong desire to hear what Sersch himself believed, 
or what his conclusions were, or if he had developed some sort of 
methodology. 

The final chapter, Conclusion, states in the first sentences that 
the new designations and their explanations in the DSM­ 5 (American 
Psychiatric Association, 2013) give practitioners the ethical, and legal, 
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green light to treat possession. He goes on to say that any sort of 
exorcism, or treatment with the same intentions as exorcism, should 
be performed by a qualified, ethical, and experienced practitioneróa 
Catholic priest, a shaman, or whoever else is considered the “expert” in 
the particular culture or religion or belief system. Sersch goes on to say 
that a person should only be referred to this treatment

1. if the client believes themselves to be possessed and in need 
of an exorcism without coercion from the therapist or others,

2. if they have a belief system that is consistent with belief in 
possession states (versus clear forms of psychosis), and most 
importantly

3. if the ritual is performed in a safe and respectful manner, 
causing no harm to the person involved. (p. 139)

This is a very well-thought-out and thorough set of criteria. 
In conclusion, Demons on the Couch is an excellent book. It is 

very well-written, incredibly well-cited and referenced, and contains 
just about everything a reader would want to know about possession 
through the lens of a practicing psychologist or psychotherapist. It 
would be accessible and useful for anyone without ruffling any feathers 
regarding belief or superstition, as Sersch makes it evident, as he 
states at the beginning of the book, that his intention is not to prove or 
disprove the reality of possession, demons, spirits, or the like. 

As I stated earlier, I would have liked to have heard a bit more 
from Sersch himself regarding his own experiences. He tantalizes us a 
bit with a few anecdotal references, but it is not enough in my opinion. 
I also would have liked to have seen some sort of discussion about 
working with a possessed client without having to perform an actual 
exorcism, but I can understand if Sersch was intentionally avoiding that 
possible pit.
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The mediumship of Jonathan Koons is much less well-known than that 
of the Fox sisters, though during the 1850s his Spirit Room at Athens, 
Ohio, became a desirable destination for Spiritualists keen to seek 
contact with the spirit world. There they experienced a wide variety of 
phenomena that would shortly become staples of the movement. Local 
resident and nonfiction author Sharon Hatfield has made a painstaking 
examination of Koonsí s life and career based on the available evidence, 
setting it in the context of the developing religion of Spiritualism.

Koons was born in Pennsylvania in 1811. He moved to Mount 
Nebo–actually a large hill in Athens County, southeastern Ohio, in the 
foothills of the Appalachians–in 1835, where he farmed and became 
patriarch to a sizeable family. In his youth he had h ad a mystical 
experience involving a ë visit to the realm of lightí  which led him to 
believe he had met an angel. Originally Presbyterian, he abandoned 
the religion as he found its Calvinism uncongenial, becoming as he put 
it an ë infidel.í  He lacked a formal education but read widely.

In early 1852 he encountered reports of the Fox sistersí  mediumship 
and decided to investigate the subject. He attended sÈ ances and, 
initially skeptical, was told he himself had a gift. Trying it, he found 
a new religious faith. He also discovered that other members of his 
family, particularly his eldest son Nahum, had mediumistic abilities. 
After a while, they were told by Spirit to build a dedicated room to 
hold about 20–25 people, indicating that sÈ ances were to include more 
than his immediate friends and family. Koons duly built a log cabin 
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on the farm to the given specifications 
and furnished it, including with musical 
instruments, as instructed. The stage was 
then set for public sÈ ances.

These soon attracted the attention of 
both truth seekers and the curious from 
a widening geographical area. It was an 
isolated spot and not easy to reach, despite 
which many made the journey; the bookí s 
title comes from the account of a visitor in 
1855 who described traveling ë towards the 
enchanted ground.í  Koons did not charge 
admission, and while those who stayed 
were expected to pay something toward bed and board, this generated 
very little income, and it seems likely that the family subsidized the 
operation of the Spirit Room.

SÈ ances were conducted in total darkness and were lively. Koons 
played his fiddle, and soon there would be an accompaniment from 
a spirit band that moved around the crowded room playing loudly. 
A trumpet allowed spirits to speak directly to the sitters. Spirit 
hands, feeling cold to the touch, appeared, either self-illuminating 
or illuminated by sheets of phosphorous-covered paper. Lengthy 
messages, written very quickly, were conveyed to sitters.

As a result, Koons gained a prominent and generally respected 
position in the movement, with his activities widely reported in the 
Spiritualist press, though he had detractors as well as enthusiastic 
champions. He was a prolifically polemical writer, further raising his 
profile. The Spirit Room was in existence for a relatively short period 
and had closed by November 1855, though the family continued to hold 
sÈ ances elsewhere for a time. In 1858 Koons and his family moved to 
Illinois, where he died in 1893.

In foregrounding Koonsí s career in Spiritualism, Hatfield has 
provided a fascinating snapshot of the movement in its infancy. She 
does not reach a conclusion on his claim of contact with the spirit 
world, focusing instead on ritual and belief and the transformative 
effect of Koonsí s sÈ ances, but the issue of fraud always hovers in the 
background despite the many testimonies from eyewitnesses who 
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claimed fraud had been precluded by the physical difficulties such a 
confined space presented.

Other attendees were less impressed, noting Koonsí s resistance to 
the imposition of thorough controls and the darkness within which the 
family operated. It was not unusual for mediums producing seemingly 
impeccable phenomena to be unmasked as cheats, and Koonsí s 
reputation was damaged by an event in Cleveland in 1856: The family was 
holding a s!ance at the home of the editor of the Spiritual Universe when 
a suddenly struck match showed his daughter Quintilla on her feet.

Despite his criticsí  negative views, Hatfield, following Brandon 
Hodgeí s (2015) similar conclusion, demonstrates that Koons was a 
significant force in early Spiritualism rather than the peripheral figure 
he had previously been considered. This is a welcome corrective 
because, notwithstanding his inclusion in Emma Hardinge Brittení s 
Modern American Spiritualism, for someone who played a seminal role 
in formulating the repertoire of the dark s!ance and was an influence 
on later mediums such as the Davenport brothers, he has been largely 
neglected in more recent scholarship. Even Bret E. Carrollí s Spiritualism 
in Antebellum America, a detailed examination of the period during 
which the Spirit Room flourished, devotes only two pages to Koons.

To some extent this neglect may have been because commentators 
shared Sir Arthur Conan Doyleí s prejudice when he dismissed Koons as 
"a case of true physical mediumship of a crude quality, as might be 
expected where a rude uncultured farmer was the physical centre of it" 
(1926). Hatfield has redressed the balance with this valuable addition 
to the literature, and she amply justifies her claim, referring to the 
Spiritualist movement, that Koons was "one of its most charismatic 
figures–a backwoods seer whose legacy would rival even that of the 
famous Fox sisters for a place in its history."
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SSE ASPIRING EXPLORERS PROGRAM 

The SSE has established Aspiring Explorers Awards for meritorious student 
research projects judged to be the most original and well-executed submissions 
in subject areas of interest to the SSE.  A committee is in place to review all 
entries and determine the winners, who will receive awards of $500 each. 
One award winner will have the opportunity to present a talk describing the 
project at the SSE Annual Meeting, for which the Society will cover his/her 
registration fee. The other award winner will have the opportunity to present a 
talk describing their project at the SSE Euro Meeting, for which the Society will 
cover her/his registration fee. Submissions must be made per the guidelines 
and deadline as stated on the SSE website “Call for Papers” for the conference 
you are considering attending in order to be eligible for that yearí s prize for 
that conference.

If your paper is selected for the Aspiring Explorer Award, you will be either 
invited to present your talk at the meeting or able to submit your paper as a 
poster session. We are very excited about the recent poster sessions at annual 
SSE meeting, so please let your fellow student colleagues and professors know 
about this. https://societyforscienti. cexploration.org/conferences/2021

In addition, the SSE is also o- ering a 50% discount on future meeting 
registrations for any student member who brings one  student friend to our 
conferences (one discount per student). We are eager  to see student clubs or 
SSE discussion groups established at various academic institutions or in local 
communities. Contact us at education@scienti. cexploration.org to start your 
own group! 

                                   C. M. Chantal Toporow, Ph.D.,  SSE Education O+  cer
education@scienti. cexploration.org
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