




EDITORIAL COMMENT

On learning that an extensive report of his tel­
epathic experiments was to be published by W. hhately 
Carington in the Proceedings of the Society for Psychi­
cal Research, we asked whether he and the Editor of the 
proceedtngs would be so good as to allow us to bring out 
the same article in the United States approximately sim­
ultaneously. He and the Editor very generously agreed. 
The methodological importance of the paper is very con­
siderable, especially in view of the apparent probabil­
ity that the method can be repeated in full.

A brief study by Bugelski is published for the 
light it throws on an hypothesis of Leuba published in 
this Journal. *

A reply is offered by Stuart to a paper by Ken­
nedy published in our last issue. It is hoped that Ken­
nedy, or another competent scholar interested in the 
issue, will continue the discussion till everything that 
can be done by exchange of analytical comments has been 
done,

A brief note by Hoffmann is offered in comment 
on the Reiser article in our last issue.

Papers by Rhine, and by Martin and Stribic of 
the University of Colorado, are in hand for the December 
issue.

As we feared at the time of going to press on 
the last issue, our publication funds are reduced almost 
to nothing. The extreme economies which we are practic­
ing are forced.

As always, we are deeply grateful to the Board 
of Review, whose comments on the Carington article will 
b*  of great value to the reader and to the investigator 
who first repeats the procedure.

Gardner Murphy
Bernard F. Riess

1. Leuba, C., An experiment to test the role of chance in ESP re­
search, Jour. Parapsychol.. 193«. 2, 217-221.
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experiments on the paranormal cognition of drawings
W. Whately Carington

Section 1

INTRODUCTORY

1. GanÊsiâ o£ Lb.fi. The experiments
described below arose almost inevitably out of my re­
examination of various earlier researches, which I de­
scribed in a paper read to the Society for Psychical Re­
search in June, 1938, and were summarised in the Journal 
for December of that year. These studies convinced me 
that, despite the machinations of the malevolent hoodoo 
which apparently dominates the subject, the case for 
supposing that significant and genuine positive results 
had been obtained in the past from experiments of this 
kind was very strong. On the other hand, there seemed
to be a general rule that the more carefully experiments 
were carried out, the less 'successful’ they were likely 
to be. Still, if the main conclusion were correct, there 
should be no reason inherent in the nature of the phenom­
ena why, given a modicum of good fortune, results satis­
fying the necessary criteria should not be obtained again

I accordingly decided to undertake as soon as 
practicable a new series of experiments which should at 
least be free from the weaknesses noted by myself and 
others in earlier work, and to press the attack home to 
a point at. which it would be possible to give a definite 
answer one way or the other.

2. Objects of the Experiments and Choice of 
lí£hniaue: There are four criteria to which any success­
ful experiment in this field must conform. In approximat 
r- *5  °f importance these are: (1) The conditions must be 
rigld’ (2> The scoring must be unbiased, (3) The results 
■ust be statistically significant, (4) The experiment 
■ust be repeatable.1

It might well be argued that, since the repeatable experiment 
is the very foundation of science, the last criterion is the
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Id all cases the general situation is essentially 
the sane. That is to say, someone or other is required 
to display knowledge of some object or event, which he 
could not’have obtained by normal sensory means or by 
rational inference from normally perceived facts; the ac­
curacy or frequency of the knowledge is then assessed by 
some method of marking, scoring, judging or the like; ш 
finally an estimate is made, by one means or another, of 
whether the extent of the knowledge shown is greater thu 
can reasonably be attributed to chance or luck.

It is evident that if the knowledge displayed 
could, by any reasonable stretch of imagination, have 
been obtained by the normal processes of perception and 
inference, the experiment has been just so much waste of 
time, at least so far as establishing the reality of the 
phenomena is concerned; for those who are unwilling to 
accept them will, not unnaturally, maintain that a known 
cause, even if intrinsically unlikely, is to be preferred 
to an unknown. And it is difficult to say at what point 
this attitude becomes unreasonable.

Similarly, if the process of assessment is in 
any way subject to the prepossessions of the assessor, 
the results, though not necessarily invalid, are bound 
to be suspect; indeed, a very conscientious judge might 
well bias the outcome against his own views, just as a 
wishful enthusiast might bias it in favour of them. It 
is in fact essential that the judge should be as incap­
able of influencing the outcome in either direction, how­
ever strong his prejudices, as the percipients of obtain­
ing knowledge of the material by normal means.

Consequently, although it would be an overstate­
ment to say that watertightness of conditions was the 
primary object of the experiments, it was certainly my 
chief preoccupation, in the sense that I was completely 
determined from the start that, whatever else might

(footnote continued) most important of all; but the question of 
repeatability does not arise till the other criteria have been 
satisfied, so J make no excuse for putting it last.

2. In absolute strictness, this ideal is not necessarily possible 
of attainment in all cases; for it is often possible for a 
judge to 'sabotage' an experiment by a suitable display of 
irrationality. Such extremes need not be considered here; for 
the remedy is simple - discard the judge - while, under a proper 
procedure, it is never possible for a judge to generate a false­
ly significant effect.
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happen, there should be no room for argument as to wheth­
er the percipients could have obtained by normal weans 
any knowledge of the material they wight display. It 
has all too often happened that someone has carried out 
experiments with an enthusiasm and diligence amounting 
to devotion, and has obtained results which he reason­
ably believed to be convincing, only to have some critic 
point out that there might have been a leakage of infor- 
aation through some normal, if unlikely, channel which 
be had omitted to block. 1 viewed with great distaste 
the prospect of having months of work nullified in some 
such way as this, and with not less the alternative of 
being dragged into interminable and inconclusive argu­
ments as to whether the observed results might or might 
not be due to involuntary whispering, olfactory hyper- 
aesthesia, the subconscious interpretation of subaudible 
pencil scratchings, the purloining of cards by corrupted 
housemaids, and all the rest of it.

I accordingly laid it down as a first principle 
that, until after a percipient had done his work and bad 
duly handed in his efforts, he should in no case be in 
the same room as the material he was required to 'guess'. 
In the experiments here discussed this condition has 
been rigidly adhered to throughout. With the exception 
of the second experiment, q.v., no percipient, to the 
best of my knowledge and belief, has so much as been in 
the same building during the preparation or use of any of 
the material; and even in the 'Individual Experiments', 
which are not discussed here but will be repeated later, 
percipients never entered the experimenter's room, or 
even that adjoining it, until after the experiment was 
over.

I was well aware that, in insisting on this ex­
treme rigidity of conditions, I would be, in the opinion 
of sone students, running the risk of inhibiting alto­
gether the effects I was interested in establishing. 
But against this two considerations weighed. In the 
first place, the whole contextual evidence of the subject 
suggests that such factors as distance and brick walls 
ere no impediment to the occurrence of the phenomena in 
question, if they are to occur at all; in the second, I 
think I would much prefer to do a null-resulting exper­
iment uuder rigid conditions than one which yielded ex­
citing results under conditions which were sloppy - one 
would not merely have the satisfaction of knowing that 
one had done the job properly, but would be spared the 
indignities of controversial disputation.
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Having settled this point, two further decisions 
had to be made, namely as to the type of percipient and 
the kind of material to be used.

As regards the first, beggars cannot be choosers 
but there is always the question of whether to attempt 
to find and concentrate on a few specially gifted per­
formers, or to rely on the 'random samples' likely to be 
met with in the course of mass experiments. The first 
plan has obvious labour-saving potentialities and may 
well prove the best when it comes to examining the effect 
of particular changes of conditions, etc., after the re­
ality of the phenomena has been established, provided 
always that specially gifted performers exist; but at 
the present stage, when that reality is still gravely in 
question, I have no doubt at all that the second is not 
only preferable but almost obligatory. Certainly from 
the point of view of repeatability there can be no two 
opinions about it; for history indicates that so soon as 
an investigator has obtained magnificently successful 
results from some specially gifted sensitive, she either 
develops moral scruples or some similarly fell disease, 
or 'disappears into the Middle West', or gets married, 
or just loses her powers, and we are left to speculate 
as to whether the results were genuine or whether, after 
all, the experimenter had left some loophole unguarded. 
It seemed to me, therefore, that if 1 could get signifi­
cant results from more or less randomly selected people 
under rigid conditions, 1 should be putting the phenom­
ena on a very much wider and firmer basis than by obtain­
ing perhaps more spectacular performances from one or tw 
special sensitives who might easily become inaccessible 
for future work. It will be seen from what follows that 
at the time of writing (Dec., 1939) about 250 different 
percipients have taken part in the experiments, none of 
them having, so far as I am aware, any special antecedent 
claims to being abnormally 'psychic*.

As regards the second question, the decision is 
not so easy to make. Broadly, the choice is between 
'restricted' and 'free' types of material. In the first 
case the percipient knows in advance that the object he 
is required to 'guess' will be one of a limited range, 
such as a two figure number, or a card from a particular 
sort of pack; in the second, the problem is more in the 
nature of 'What?' than of ’Which?', for he may be asked 
to record his impressions of what is in the experimenter's 
mind, or what is the subject matter of a book or a draw­
ing, which leaves a field of almost boundless extent open 
to him.
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It goes without saying that the restricted type 
of material is, on the face of it, very much the easier 
to deal with from the point of view of assessment; in 
fact relatively few attempts have been made to treat 
free material in a quantitative manner at all. ' But 
this seems to be in reality something of a delusion, for 
the method of assessment described below appears to be, 
in some respects, actually easier to apply than the very 
error-liable scoring of successes with cards or the like.

As a matter of fact, my first intention was to 
use standard 5 * 5 packs of Zener cards. I had the idea 
of placing ten such shuffled packs face downwards on some 
suitable shelf in my study every evening, asking my per­
cipients to guess all ten 'down through' at a distance 
for, say, ten successive evenings in each case, and to 
go on doing this until either a statistically significant 
over-all result emerged or we all gave up in despair.

Fortunately, however, it was strongly represented 
to me las, indeed, I had realised for myself) that this 
would be a procedure singularly lacking in human inter­
est - in fact, about as tedious as could be devised; 
while it is not unreasonable to suppose that, if para- 
cognitive phenomena occur at all, they may well be to 
some considerable extent influenced by the degree of in­
terest, emotion or the like associated with the material 
used. I was accordingly very ready to adopt the view 
that it would be better to use a type of material a tri­
fle livelier than the somewhat arid austerity of Dr. 
Zener's symbols.

The use of drawings in one form or another at 
once suggested itself, partly on account of the consid­
erable degree of success which, by inspection and as­
suming conditions to have been as rigid as described, 
appears to have attended many attempts on these lines'*;  
partly because I felt that, in any event, a good deal 
■ore fun would be had by all than with the dreary task 
of guessing and scoring cards; while, if the worst were 
to come to the very worst, I should at least salvage 
from failure a good collection of free drawings which 
could hardly fail to be of some general psychological 
interest.

Moreover, this sort of material promised to al­
low subjects a degree of latitude impossible with the

But see such contributions as J. G. Pratt, Jour. Parapsychol. ,1937
1, 248 ff., or Saltmarsh and Soal, Proc. S.P.fí., XXXIX, 266 ff.

Mr. and Mrs. Upton Sinclair, Warcollier, and others. 
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restricted type, which might, it seemed to me, prove of 
decisive importance in enabling any real effect there 
might be to show itself. It might well happen, I re­
flected, that, with many people if not with all, an im­
pression might have difficulty in reaching consciousness 
in its original and undistorted form but might readily 
appear in a disguised or symbolic shape. If this were 
so, it would presumably lead to null results in the case 
of cards, particularly perhaps Zener cards with which 
guesses cannot be partially right, whereas with drawings 
some element might be recognizable, or the reproduction 
might represent something more or less closely associat­
ed with the original; thus, given a method of assessment 
which could take account of such modifications without 
abandoning impartiality, it might be possible to detect 
genuine cognitions which would otherwise escape notice.

Finally, the decision to insist on the utmost 
severity of conditions as regards the possibility of 
’leakage', by not having the percipients on the premises 
at all, in most cases, enabled me to introduce what I 
believe may have been a valuable relaxation by allowing 
them to make their attempts in the familiar surroundings 
of their homes, instead of coming to a laboratory or to 
a strauger's house, and to do so, within fairly wide 
limits^, whenever they felt most inclined.

Thus the final plan, which was followed in all 
experiments except the second (q. у.), may be summarized 
as follows:

Each experiment lasted ten nights; on each night 
a fresh drawing, made by either myself or my wife, was 
put up at ?:UU p.m. in my suitably curtained, etc., 
study, and left there till 9:3U a.m. the next morning; 
the subjects of the drawings were determined immediately 
before their production by a substantially random method; 
the percipients were allowed to make their attempts at 
'reproduction' wherever they happened to be and at any 
convenient time within the indicated limits.

This procedure, which appears to combine the max­
imum of freedom for the percipient with the utmost rigid­
ity of experimental conditions has yielded resuLts which 
I cannot regard as other than extremely satisfactory.

3*  Arraagfetfiit o£ Discussion: In dealing with 
these experiments, I shall first give, in the next main 

5. Viz: between 7:00 p.m» and 9:30 a.m. Cf. below. 
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Section, a detailed account of the experimental procedure 
with especial reference to the precautions taken to en­
sure that no knowledge of the drawings could be obtained 
bv normal means. In Section 111, I shall discuss the 
question of assessment generally, and shall describe the 
three methods,of which the first two were abandoned af­
ter trial, which were actually used. In Section IV, 1 
shall first present the results of the Main Calculations, 
by which the success or otherwise of the experiments 
■ust be chiefly judged; and shall then go on to discuss 
such other points of interest and importance as have 
been investigated at the time of writing (Dec. 1939)• 
In Section V, I shall give some account of a kind of 
duimy experiment intended to act as a control to the out­
come of the experiments proper. Next, 1 propose to try 
to save time and trouble all round by anticipating some 
of the more obvious criticisms; and I shall conclude by 
discussing in a tentative manner the conclusions which 
it seems legitimate to draw from the results so far ob­
tained.

la<L Categorical Statqmepts: Remembering how 
often 1 have been distressed by the omission of other 
workers to give essential facts, and the allegations of 
improper selection that have not infrequently been made 
against them, I wish to make the two categorical affirma­
tions following;

(Al The whole of the work of all the percipients 
who took part in Experiments I to IVB here discussed has 
been included, except (a) two sets eliminated by Dr. 
Thouless from Experiment I, because they contain clues 
likely to give guidance to the judge, and (bl the master­
pieces of two persons who sent in ten completely blank 
sheets each in Experiment IV, As none of my original 
drawings was intended to represent the Bellman's Chart, 
1 had no scruples about consigning these, unhonoured and 
unsung, to my wastepaper basket. The Private Experiments 
not reported here, consisted of eight ten-drawing tests, 
each conducted in a single evening, with five percipients 
selected on account of their success in one or other of 
the main experiments. My wife (six times) and I (twice) 
also acted as percipients in these, as a matter of inter­
est, and the results will be discussed in due course. 
In addition, a fortuitous visitor was on one occasion 
‘Dvited to participate; but his results will oot be count 
ed. Thus we have a maximum of 170 drawings not here dis­
cussed, as compared with 2,194 which are. This is a neg­
ligible proportion anyway; but as a matter of fact, the
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IVO are, by inspection**,  quite up to the general standard, 
if not better.

(B) To the best of my knowledge and belief (and, 
as will be seen, it would be very strange if 1 were in 
error) only two persons other than my wife and myself 
ever entered by study while an original drawing was dis­
played. One was the occupant of the flat below; he w&s 
present for a few seconds and declares (I have no doubt 
correctly) that he did not notice the drawing at all. 
The other was the lady who attends to our domestic needs; 
she, on two occasions during Experiment IV, came into 
the room before I had taken the drawing down in the morn­
ing. It is not, of course, mathematically excluded froe 
possibility that she may represent an extensive system 
of espionage, and Dr. Goebbels would have us believe 
scarcely less fantastic propositions; hut I do not think 
the suggestion need be taken very seriously.

5. Ac.k.I12Jíl£.íte£íl£ülã: The reader will soon see 
for himself how deep and extensive is my indebtedness to 
others. I believe that I have duly acknowledged in the 
appropriate passages of the text the many particular acts 
of help received; if anywhere I have inadvertently omit­
ted to do so, 1 can only extend here my regretful apol­
ogies to whoever may have been so neglected.

But in addition to these specific acknowledge­
ments, I must express my more general though not lese 
sincere gratitude to the members of the Cambridge Commit­
tee, Professor Broad, Dr. Thouless and Mr. Oliver Gatty, 
who have aided, abetted and supervised my labours; to the 
first named in particular I am especially indebted, not 
merely for the several long and tedious tasks he has 
undertaken, but for much personal as well as official en­
couragement and support, I am also very deeply obliged 
to Dr. J. 0. Irwin, who kindly consented to join the Com­
mittee in October, 1939» for invaluable guidance and 
help, which it has been impossible adequately to acknow­
ledge in the text, in the matter of statistical treatment 
I am also much indebted to Dr. E. J. Dingwall not only 
for constant and stimulating criticism but for moral sup­
port and practical help at many stages of the work. To 
Мг. M. T. Hindson, whose perspicacious judging has been 
a factor of prime importance in the success of the work, 
1 must pay a very special tribute; and similar acknow­
ledgements are due to Mr. H. F. Saltmarsh who undertook

6. I.e., without applying formal tests of significance. The words 
'by inspection' are used in this sense throughout. 
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the equally laborious 'control narking'.

Last, but scarcely least, my thanks are due to 
the percipients, without whose disinterested cooperation 
nothing could have been done at all. Theirs has been 
the somewhat thankless task of doing a not very interest 
ing job for the benefit of someone whom they usually had 
never so much as heard of, and without even having, in 
■ost cases, the trifling satisfaction of knowing what 
degree of success had attended their efforts. I hope 
that any of them who may read this will realize that it 
has been quite impracticable to render individual report 
or even thanks, except in a very few special cases, but 
that their good offices have been none the less appreci­
ated.



Section II

EXPERIMENTAL PROCEDURE

PRELIMINARY• I have found it a good deal more 
difficult to write this Section in anything like a co­
herent form than might be expected. It is of course ему 
enough to describe factually what I did, and what pre­
cautions 1 took to avoid this pitfall or that; but it is 
not nearly so easy to make clear why I did it, without 
entering upon a variety of digressions which are not ir­
relevant and out of date.

The trouble is that, in order to keep things mov­
ing at a reasonable speed, it has usually been necessary 
to plan experiments in advance before the outcome of 
those already performed was fully known or adequately 
digested. If I had not done this, which involved a cer­
tain amount of would-be intelligent anticipation, I 
should probably still he trying to squeeze the last drop 
of juice from Expt, I, and still not quite sure that 
there was any juice to squeeze.

On the other hand, the procedure had the draw­
back that probably no experiment would have been planned 
quite as 1 did plan it, if I bad known at the time what 
I knew later. Consequently, although certain features, 
notably that of preserving completely watertight con­
ditions, are common to all, the policy behind them has 
had to be to some extent modified as the work progressed 
and as the nature of what appeared to be happening was 
more fully appreciated.

In particular, I originally intended to assess sy 
results by the method of matching the drawings made by 
the percipients in any experiment against the originals 
used in that experiment. This method, which is discuss­
ed at some length below, is based on the assumption that 
if a percipient, as the result of a 'paranormal1 cogni­
tive process obtains a correct impression of an origins! 
which he cannot see, he will do so (or at least is most 
likely to do so) on the same occasion as that on which 
the said original is displayed. This assumption is now 
known to be untrue, at any rate so far as the material 
and percipients involved in these experiments are con­
cerned; but realisation of this was delayed by the fact 

10
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that the first ten sets of drawings examined wege excep­
tional in showing a significant positive result*  when 
this method was used. Naturally enough, therefore, the 
second and third experiments were designed primarily with 
& view to continuing with this technique; and both parts 
of the fourth were arranged so as to permit of it, though 
the experiment as a whole was intended to be baeed on a 
comparison between the two parts, each taken en bloc, 
rather than on the matching of drawings against originals 
within the parts,

In these circumstances, I have decided that the 
best plan will be as follows: In the present Section I 
shall describe the experiments, mainly from the point of 
view of procedure and precautions against leakage, add­
ing only a few notes on the outcome by way of a kind of 
running commentary. In Section III I shall deal with the 
three methods of assessment which were tried out at dif­
ferent stages, giving fairly full results for the first 
two, as a matter of interest. Only after this shall 1 
embark on a discussion of the results obtained by the 
third method, which alone are submitted as offering pos­
itive evidence for the occurrence of paranormal cognition.

EXPERIMENT 1; 1. General: So far as the points 
of procedure and technique here considered are concerned, 
this first experiment is so much the prototype of all 
others except the second that it will be necessary and 
sufficient to describe it in detail, indicating only 
where necessary the details in which Expts. Ill, IVA and 
IVB di ffer from it.

The general procedure has already been outlined 
sod may be summarised as follows:

On each of ten successive evenings, beginning on 
lhat of Feb. 1st, 1939, a different simple drawing, made 
by either my wife or myself, was exposed at 7:00 p.m. in 
my study at 5 Fitzwilliam Road, Cambridge, England, and 
was left in position till 9* ’B0 a.m. the next morning. 
Percipients were asked to draw, in books provided for the 
purpose and at any time within the period of exposure 
convenient to themselves, the best 'reproduction' they 
could manage of what they thought each drawing represent­
ed, or (which probably came to much the same thing) what­
ever came into their minds when they made the attempts.

7« Cf. p. 18 below.
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Inasmuch as it was at this tine intended to as­
sess the degree of success achieved by the method of 
Direct Matching^, it was vitally important that the 
judge, in this case myself, should have no normal know­
ledge of which drawing by any percipient was intended 
to represent which original. Accordingly, the books 
were handed in by the percipients at the end of the ex­
perimental period to Dr. Tbouless, who detached the 
sheets from them, assigned to each sheet a suitable 
’code' number, and shuffled them before passing them to 
me.

The results of the matching, which started by 
appearing very promising but ended by giving no signifi­
cant result, will be discussed in the next section. At 
present we are concerned only with those points of ex­
perimental technique which are of fundamental importance 
irrespective of what method of assessing the results is 
finally used. The following details should be carefully 
noted and should serve to make all clear.

EartlPÁfiAlLs IteulíS. aad LaaÍDlfitiíUlâ: Each per­
cipient was provided with a specially printed book con­
sisting of a cover and ten pages measuring 13" by about 
83". These pages were perforated about 8" from the left 
margin, so that when they were torn off at the perfor­
ation they were just foolscap size, viz, 13" x 8". Suit­
able spaces were provided at the top of each sheet for 
the percipient's name, the hour of making the attempt, 
tbe code number to be inserted by Dr. Thouless, and for 
notes by the percipient as to his degree of confidence 
and the occurrence of visual imagery. Another space for 
general notes and impressions was ruled off at the bot­
tom, leaving an area of about 7" x 8" for the actual 
drawing. The ordinal number of each sheet was printed 
on it to the left of the perforations. Full instructions 
for the percipient were printed on the cover; these are 
reproduced in Appendix I. To guard against the possi­
bility that some percipients might press so heavily on 
tbe paper as to indent the sheet below, and thus give 
some clue to tbe order in which tbe attempts were made 
which would vitiate the process of matching, a sheet of 
stiff card, about . 5B® thick, was provided with each book 
and percipients were instructed to insert this between 
tbe sheet they were using and the next. No such inden­
tations were in fact noted, but I think the precaution 
was worth taking.

8. Cf. Section III, 2.
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3. Photograph я£ the. Isâlliagl: lb order to give 
the percipients some idea of the setting of the exper­
iment, and to fora sone kind of a link between thea and 
the location of the drawing to be reproduced, photographs 
were also distributed showing the relevant parts of ay 
study with a blank sheet of paper pinned in the position 
to be occupied by the drawings in the course of the ex­
periment. 1 am much indebted to ay friend Mrs, Raasey, 
of Raasey and Muspratt, for the trouble she took in this 
■atter. In the later experiments, it was not always 
possible, owing to irregularities of supply, to ensure 
that every percipient had a photograph all to himself; 
but most had, and I think there were very few, if any, 
who had no opportunity of looking at one.

Percipients: A total of 37 percipients took
part in this experiment, and the Dumber was made up as 
follows:

• a. The bulk of the group was formed by 27 
students from Dr. Thouless’ lecture class, all of 
whom were training for the teaching profession. Of 
these 19 were women and b were men, and their ages 
ranged from about 22 to 25, though no exact data 
were sought; the other participants were appreciably 
older than this.

I am particularly obliged to Dr. Thouless for 
setting the ball rolling by obtaining the co-opera­
tion of these percipients, as well as for undertak­
ing the work of randomization already mentioned.

1>. The S.P.R. was represented by Mr. and Mrs. 
Salter, Dr. and Mrs. Thouless, Mr. and Mrs. Tyrrell, 
Professor Broad, and Dr. E. J. Dingwall.

£. In addition, two ladies resident in Cam­
bridge, friends of my own, were induced to take part,

5. Production sl£ Ihi Originals: To determine 
’.be subject matter of each drawing I opened a copy of 
Chambers' Mathematical Tables at random, noted the last 
digits of tbe first three or four entries encountered?, 
turned to the corresponding page of Webster's Dictionary, 
and took as the subject for the drawing the first reason­
ably drawable word found on or after that page.

9» Three or four' because the terminal digits of the first four
entries net with might form a number greater than the number of
pages in Webster.
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This method was by no means perfect; in parti­
cular, it led to the use of certain originals which 1 
later came to regard as unsuitable for the purpose, on 
account of their vagueness or unfamiliarity. But it 
served the purpose for which it was intended, namely that 
of ensuring that no percipient could possibly forecast 
by rational beans what the nature of the drawing would 
be, and of guarding against the effects of possible co­
incidental thinking prompted by contemporary events.

In general, the drawings were made between 6:30 
p.m. and 7:00 p.m. on the evening each was to be used; 
but on one occasion (9-1X•39) the necessary absence of 
both my wife and myself10 during the afternoon and even­
ing led to the drawing being prepared at about 1:30 p.m, 
The room concerned was, of course, carefully curtained 
and locked (see below) from that time onward.

10. Hereinafter referred to as H.S.C. and N.W.C., respectively, 
when convenient.

of khfi. iligiaals: The pages in Webster 
found by the above described procedure and the words se­
lected for illustration, together with notes on the 
choosing, are given below:

1. p. 323: 'Bracken sickness*  was rejected, a BRACKET, 
illustrated in the dictionary, was drawn.

2. p. 2йЬб: The first word on the page is Water Ox or 
Water Buffalo; a picture of a homed bovine animal (not conspic­
uously of the genus Bubalus) was drawn and labelled BUFFALO (etc).

3. P« 3B5: Various words such as Embalm, Enbark, Embank, 
Embarrass, and Embassy were rejected, and an illustration of an 
EMBATTLED FESS (heraldic) was drawn.

4. p. 1496: A considerable number of words such as Maniu, 
and others beginning with Mani- were rejected; but Manicure sug­
gested hands, and a left HAND was drawn with fingers spread.

5« p. 632: A great number of compound words beginning 
with Cross was passed over, and an illustration of CROSS STITCH was 
copied.

6. p. 2bll: Vacillator, vacillatory, vacoa, and a number 
of words beginning with Vacu- were rejected; the illustration 
given of a Vacuum Bottle was judged too complicated for the purpose, 
and an ordinary BOTTLE was drawn, with a label marked VINO, by wsy 
of preserving the V.

7. p. 969: Flite (Miss) and various words in Flit- were 
passed over. FLITTERMOUSE was illustrated by a Bat with out­
stretched wings.
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8. p. 1644: The first word was het Blotch. H.S.C. de­
cided to illustrate a NET and, to make it more interesting, drew a 
sketch of a man pulling a net «nth fish in it out of water.

(This subsequently proved to be a somewhat unfortunate 
original, for opinion was considerably divided as to whether the 
«an, the fish, the waves, the net or the beach should be regarded 
as the principal feature.)

9. p. I5I9: Two earlier pages were rejected as providing 
nothing suitable. On this page, the illustration of a Meal Moth 
was rejected as being too like the Bat already drawn, and finally 
an illustration of a Meal Worm BEETLE was approximately copied.

10. p. 97: The word ANCHOR was the first suitable for re­
presentation, and a picture of an Anchor was drawn.

The drawings illustrating these words were drawn 
by W.W.C. and H.S.C. alternately, the former starting 
with No. 1. They were done on sheets of white paper sub­
stantially identical with those issued to the percipients 
and were of a size to fill the 7" x 8" space more or less 
completely. AIL except the last were line drawings in 
Indian ink made with a broad nib; in the case of the 
Anchor, the outlines were filled in with ink, thus pro­
ducing the effect of a silhouette with shaft and limbs 
about 10 mm broad.

Whatever objections may be made either to the ob­
jects finally selected or to the method of selecting them 
and I have already said that 1 do not consider either to 
have been ideal, I trust that all will agree that there 
was no possible means whereby the percipients could poss­
ibly have inferred what the originals were, or even what 
class of object they were most likely to represent. This 
is all that matters from the evidential point of view, 
and such questions as whether the process of selection 
was truly ’random' in a strict mathematical sense are 
irrelevant from this point of view.

Personally, I do not now consider the method 10 
be a very good one. I think it would be much better to 
use an artificial dictionary consisting of words special­
ly picked for their suitability, and to apply, perhaps, 
& more convenient and more truly random method in select­
ing from it. In Experiment Fl, for Example, which will 
be reported later, 1 have used a list of 216 'suitable' 
nords, arranged in six blocks, six rows and six columns, 
so that the selection can be made by throwing three dice.

As regards 'suitability': Speaking quite pro­
visionally and by inspection only, I am now fairly sure 
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that there is usually no question at all of percipients 
in any sense copying the original; and it seems as if it i 
is the 'idea' rather than the form of the drawing that 
is cogniaed - though admittedly the word ’idea' is un­
pleasantly vague. If this is so, then the first criter­
ion of suitability is that the idea should be reasonably 
familiar, for otherwise it will not be recognised and 
cannot be reproduced; while the second, I think, is that I 
it should be unambiguous. Uut this is a digression.

2- laiâlLSlQ.. ol QtUUilU: The room in
which the originals were exposed is a kind of study-bed- 
sitting-room on the first floor of a house looking south 
over a relatively unfrequented road. There are no houses 
immediately opposite, and the nearest that could be said 
to ’overlook' the room is at a distance, I suppose, of 
about half a mile. In addition to the ordinary defences 
of the house, the outer door of which is always locked 
in winter, a Yale type lock was specially fitted to the 
door of the study at the beginning of the experimental 
period, and the keys did not leave the possession of my 
wife and myself. The precaution was highly supereroga­
tory, but I made a practice of always locking the door 
whenever 1 left the room for more than a very few min­
utes, and even after retiring for the night. The chance 
of anyone making an unauthorised entry during any period 
of exposure may be regarded as completely negligible.

The curtains with which the room is normally pro­
vided are sufficiently opaque, as I have tested by care­
ful observation, to prevent anyone seeing from the road 
outside so much as whether there is a sheet of paper in 
the position where the originals were placed - let alone 
distinguishing any design there might be on it. As a 
further precaution, however, an additional thickness of 
fairly heavy rep was drawing-pinned over the lower half 
of the window, through which alone a glimpse of the draw­
ing might be supposed to be obtained, during the exposure 
periods. This was always put in position, and the ordin­
ary curtains drawn and secured over it, before the orig­
inal was displayed.

Each original was pinned in turn to the centre 
of the top shelf of a bookcase which stood against the 
wall to the west of the window; this brought the upper 
edge of the paper to a height of about 5' 8” above the 
floor. The room was not prepared in any way, except by 
taking down two or three portraits from the wall near tbe 
bookcase and removing (subject to the one exception noted 
below) a calendar which normally hung just below the 
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position selected^*:  The portraits were not removed for 
the later experiments, though the calendar was. In the 
case of this experiment only, intending percipients from 
Dr. Thouless' class were invited to visit the room before 
the experiment started; but only two did so.

11. It is not uninteresting to note that on one occasion I rehung 
this calendar for reference during the day and inadvertently 
omitted to remove it in the evening. On Lhe night in question, 
and on no other, an excellent picture of a calendar of the 
same general type and proportions as mine was drawn by one of 
the percipients.

12, The slight reservation implied in the last sentence is necessi­
tated by the fact that three sets of drawings came in very late, 
and a few people, not in touch with the percipients concerned
so far as 1 am aware, were shown the originals before these 
sets arrived. I mention the point only for the sake of meti­
culousness, for it certainly has no bearing on the results.

At the end of each exposure period, namely at 
9:30 a.a. on the morning after exposure, or a little 
later, 1 was careful to remove the drawing and lock it 
in a steel box before any 'outsider1 had access to the 
room or the curtains were drawn back. With the trivial 
exceptions noted in the Introduction above, I can say 
with complete confidence that no one except my wife and 
■yself saw, or could have seen, any of the originals 
during the course of the experiment or before the great 
bulk of the books had been received by Dr. Thouless* 2.

Finally it may be just worth noting that the 
lights were not left on in the study if no one was in it.

I need hardly say that both my wife and I were 
scrupulously careful not to mention or hint at the nature 
of the originals to anyone at all during the course of 
the experiment, or to make any remark that might give a 
clue to their nature. This was easy enough, for we were 
not at that time acquainted with any of Dr. Thouless*  
students, while our contacts with the other percipients 
were very slight.

Ü’ io л, gig; No special effort was
■ade by us to 'concentrate*  on the originals during ex­
posure, nor were any instructions to this effect given to 
the percipients. But the original for each evening 
would naturally be more or less in the minds of my wife 
and myself, while the position selected ensured that 1 
at least would be fairly often reminded of it. 11
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While on this topic, I may record the wholly 
provisional and personal impression that attempts at 
'concentration’ by percipients are likely to do йоге bin 
than good, except in so far as they denote no more than 
trying to free the mind from thoughts of which the or­
igin can be identified, In the fourth experiment, for 
example, more than one percipient reported in such teres 
as "Complete blank, even after fifteen minutes Intense 
Concentration", Such prodigies, I feel, are better 
qualified for Cabinet Rank, or at least as Ministers of 
Information, than as participants in experiments of this 
kind,

Л. EfeSUlkS.: Às I have already indicated, and 
shall be obliged to emphasise almost ad nauseam later, 
significant positive results have only been obtained by 
inter- as opposed to intra- experiment comparisons. 
These will be fully described and discussed in due courst, 
while some account of the results of the matching tech­
nique will be given in the next Section, There is ac­
cordingly not very much to be said here, particularly as 
we cannot say whether an experiment of this type is suc­
cessful or not, taken as a whole, until we have some­
thing to compare it with. But a few first impressions 
may be worth recording, if only as a matter of histori­
cal interest.

Speaking personally, I shall not easily forget 
the thrill 1 received when I opened the very first set 
of the first batch of randomised drawings passed to me 
by Dr. Thouless and found a fine sketch of a Hand (or­
iginal No. 4.) backed up by an unmistakeable Fisherman 
and a kind of slender Jug,’which were pretty good shots, 
in the circumstances, at Net and Bottle respectively; 
and the next set contained a battlemented archway, which 
was by no means bad for Embattled Fess. Nor were these 
mere isolated examples, for throughout the 37 sets of 
the experiment H.S.C. and 1 kept on finding unmistake- 
able 'winners' of one kind and another, which soon made 
us feel that there was something going on which 'mere 
chance' would be unlikely to account for. Of course we 
knew very well that these impressions were purely sub­
jective, quite likely to be due to wishful thinking, and 
in no sense evidential. It was only a matter of person­
al judgement that made us think it unlikely that people 
would have drawn as many Hands, Cows (for Buffalo) and 
so forth as we found, if there had been no Band or Buf­
falo among the originals; but it is perhaps just worth 
recording the fact that our immediate reaction to the 
drawings, before we in any way 'knew the answer’ was that 
the experiment bad been very definitely a success. This 
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feeling was confirmed and enhanced when we learned the 
result of our eatching of the first ten sets; it dwin­
dled to little more than a conviction based on a belief 
in the soundness of our own judgement as that result was 
gradually whittled away to nullity by the outcome of 
subsequent matchings; but it has been more than justified 
by the application of the method of 'palpable hits' and 
inter-experiment comparison.

EXEERLttESLI U; 1- Lilial: At a very early stage 
of tbe investigation it had been suggested that percipi­
ents might be able to match their drawings for themsel­
ves against the originals they were intended to represent, 
or which had in some measure influenced their production, 
a good deal better than any outsider could do. This 
seemed reasonable enough, for it might very well happen 
that the person who produced the drawing might recognise 
some element in the original which had formed part of 
his impression, but had been imperfectly portrayed; or 
he might have personal associations, unknown to the ex­
perimenter, which would lead him to connect one of his 
drawings with an original in a way which no one else 
could do. Since at this time (Feb. 1939) I was still 
proposing to rely on the method of matching for the as­
sessment of results, 1 was naturally anxious to see 
whether this was the case.

It was accordingly arranged, by the courtesy of 
Professor Bartlett, to carry out an experiment on Feb, 
11th, in the Cambridge Psychological Laboratory, with 
tbe contemporary 'Part II' Psychology class. I am very 
particularly indebted to Mr. Grindley for organising 
this experiment, as well as to others mentioned below 
for the parts they played.

2. Although, in this experiment, the
percipients were in the same building as the experiment­
er during the production and 'exposure*  of the drawings, 
the conditions were not less rigid than those for the 
other experiments. The class, numbering seven women and 
thirteen теп^З, was assembled in the practical class 
room on the second floor of the building, and Professor 
Broad and Dr. Banister kindly consented to invigilate it. 
The originals were produced by me in a small room on the 
ground floor and tbe opposite side of the building (which, 
it nay be noted, is unusually well insulated acoustical­
ly) and were done under the supervision of Dr, Rawdon 
Smith and Mr. R. C. Oldfield. Communication between the

IS. This included one percipient who had taken part in the first 
experiment.
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two rooms was maintained by Mr. Grindley with the aid of 
a buzzer and telephone, and the relevant corridors were 
patrolled by two of the laboratory assistants. When the 
time came for the originals to be taken upstairs to be 
matched by the percipients, as explained below, this was 
done by Mr. J. C. W. Craik, who had not been in either 
room during the progress of the experiment. Even Mr. 
Grindley, who informed the invigilators, and through the> 
the percipients, when to start and stop attempts to re­
produce each original, was not actually in the same roo» 
as myself, but in a partitioned recess, and could not 
see what 1 drew. So the possibility of leakage from ex­
perimenter to the percipients may be regarded as com­
pletely excluded.

Each percipient was supplied with a pad of ten 
6" X 4" cards, numbered 1 to 10. Each card had spaces 
in which the percipient was to enter his name, the iden­
tifying letter of the original to which he would eventu­
ally match his drawing, and the degree of confidence of 
the matching.

I began by briefly explaining the nature of the 
experiment to the class, and at once retired to the rooi 
downstairs in which the originals were to be produced. 
Since at this time I had no idea what these originals 
would represent, it was impossible for me to indicate 
their nature to the percipients, even inadvertently.

The subjects for the originals were determined 
as follows: A set of cards, numbered 1 to 10, was ran­
domised by Mr. Oldfield and Dr. Rawdon Smith, using log 
tables, and was then inserted by Mr. Grindley, face 
downwards and in a haphazard manner, between the pages of 
a copy of the Concise Oxford Dictionary, which was also 
held face downwards. Care was taken to ensure that Mr. 
Grindley did not see between what pages the cards were 
inserted, and, as already mentioned, be was not in a po­
sition to see what I was drawing or had drawn until af­
ter I had finished all drawings. Moreover, to make as­
surance doubly sure, I was careful not to mention the 
subject of any original aloud or to make any remarks con­
cerning it, though 1 occasionally wrote down some ex­
planatory comment and showed it silently to Dr. Rawdon 
bmith.

To select the subject for the various originals, 
I turned the dictionary right way up, opened it succes­
sively at the cards numbered 1, 2, 3 • • etc, and took 
the first reasonably drawable or 'illustrable’ word that 
came in each case.
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The words found and drawings made to illustrate 
them were as follows:

1. SPINNING: I drew a spinning top.

2. PARNASSUS: Illustrated by a roughly outlined mountain 
at the foot of which was drawn a Greek temple with pillars, 
steps and pediment.

3. -JENNET or small Spanish horse: A horse was drawn.

4. EXFOLIATE: I drew some leaves.

5. BRIM: Illustrated by a sort of Goblet or chalice with 
a heavy brim or lip.

6. SHOOTING: I thought of drawing a field gun on wheels, 
and made a note to this effect on the bottom of the sheet; but 
finally drew a sporting gun with indications of a puff of smoke.

7. ANCESTOR: Illustrated by an old man, with a bald head 
and long beard, leaning on a stick.

8. PRAWN: I drew as good a prawn as I could, but it might 
equally well have been a shrimp.

9. STANDARD: I tried to draw the Royal Standard, and pro­
duced an unmistakeable flag; but the lion rampant was more 
suggestive of a demented monkey.

10. THRONE: I drew a kind of wooden апл-chair with upright 
back and a very bad indication of a crown on the top.

These originals were then randomised by Mr. Grind 
ley and Dr. Rawdon Smith, were lettered A to I for pur­
poses of identification, and were taken up to the class­
room by Mr. Craik. They were there pinned up in view of 
the percipients, who were asked to write on each of their 
cards the letter of the original which they thought it 
most closely resembled and to grade this assignment , , 
or , according to the degree of confidence they felt in 
it. When they had done this, they noted their matchings 
on a separate slip of paper and handed in their pads to 
Professor Broad. Meanwhile, Dr. Rawdon Smith, Mr. Old­
field, Mr. Grindley, and I remained lnconmuntcados in 
the downstairs room; but so soon as we had been informed, 
by telephone, that all pads had been duly handed in, we 
went up and the true order in which the originals bad 
been produced was disclosed.

3« Ве£ц.11£: From the point of view of assess­
ment by matching, and particularly as regards the ques­
tion of whether the percipients could match their own 
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drawings better than an outsider could, this experiment 
was a most discouraging failure; for the percipients 
only contrived to make 17 correct matchings between the», 
which is three below expectation.

On the other hand, when I come to view this ex­
periment in retrospect, it is clear to me that it was of 
vital importance, and marked the turning point of the 
whole investigation.

To start with, of course, 1 consoled myself for 
the apparent failure by reflecting that the conditions 
under which the percipients - and, indeed, the experi­
menter - worked were so different from those of the first 
experiment as amply to account for any deterioration of 
results. In the first place, the elaborate precautions 
taken to exclude leakage, admirable and necessary as 
they were, inevitably produced an atmosphere of bustle 
and strain likely to be much more inimical to success 
than that prevailing in percipients' own homes; in the 
second, a number of persons forming a group might not be­
have in the same way as they would if they were function­
ing independently; in the third, there might be a big 
difference between producing a drawing at one's own tiae 
and inclination, and doing it to order whether one felt 
like it or not; finally, whereas the trials of the first 
experiment were spaced at intervals of a day, those of 
the second were separated by no more than some five min­
utes. Any of these factors, or perhaps others not enum­
erated, might easily be held to have militated against 
success.

But as soon as I began to examine the drawings 
themselves at all closely, I received the impression that 
the appearance of failure was illusory and due to the 
breakdown of the matching technique rather than to the 
percipients not receiving satisfactory impressions. So 
far as superficial indications went, indeed, they seemed 
to have done rather better than those of the first exper­
iment. As a rough and ready test, we find that they 
themselves assessed thirty-one drawings as 'alpha' grade 
resemblances to originals - an average of 1.5 per set - 
which was confirmed by H.S.C. working independently, who 
gave 30; whereas, in the first experiment, H.S.C. and 1

14. For slightly greater detail, see Appendix II, p. lib.
15. As it happened, the first ten sets of experiment I, which gave 

a significant result, were matched and the outcome was known, 
before the second experiment was carried out; thus the drop to 
a null result appeared a sad contrast to what had gone before
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working together gave thirty-nine ’alphas’ in thirty­
seven sets, an average of only just over 1.0 per set. 
Since the assignment of 'alphas' depends solely on the 
personal opinion of the judge, this is far from being 
conclusive; but there is certainly a strong suggestion 
that, so far as intrinsic resemblance to the originals 
was concerned, the percipients of the second experiment 
were not inferior to those of the first.

But there was very much more io it than that, for 
inspection left little doubt that the drawings which 
'caught the eye' as manifest successes in the second ex­
periment were not of objects commonly drawn in the first, 
and vice versa. Among the second experiment drawings, 
for example, was a really beautiful spinning top - almost 
a point to point replica of my original - but there was 
nothing of the kind in those of Experiment I. Again, 
there were some five or six guns of sorts, or mention 
thereof, in the second experiment drawings, but nothing 
at all definite in the first. Again, whereas the first 
experiment drawings showed about as many hands and cows 
as there were guns in those of the second, the latter 
produced no more than a glove and a finger-nail in the 
one case and two cows in the other.

I am deliberately using indefinite language here, 
corresponding to the qualitative impressions obtained 
from inspection; but the conclusion was very strongly in­
dicated that, if the order of the drawtnfs were Ignored 
and the various sets considered as wholes retardless of 
the positions of their constituents, the drawings of the 
second experiment resembled the ort£lnals of the second 
experiment, which they were intended to resemble, much 
•ore closely than they resembled the originals of the 
first, experiment, which they were NOT intended to resem­
ble; and that the drawings of the ftrst experiment re­
sembled their own ortétnals much more closely than they 
did those of the second.

This was an enormous and vital step forward, 
though it took me some little time to realise its full 
implications; for it involved jettisoning altogether 
the natural assumption that success would necessarily 
take the form of good resemblances being produced syn­
chronously^ with the originals which they resemble.

lb. That is to say, within the same period of time as that during 
which the original concerned was displayed; or alternatively, 
showing a one to one correspondence as to order with the orig­
inal concerned.
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If I had not performed this experiment and been 
impressed by the spinning top and the relative profusion 
of 'Shootings', coupled with the paucity of hands, and 
similar observations, I might well have gone on for an 
indefinite period vainly trying to repeat the remarkable 
'flash in the pan' matching success obtained with the 
first ten sets of the first experiment.' But as soon 
as I realised that the basis of enquiry had to be shifted 
from comparisons within an individual experiment to con- 
parisons between different experiments, progress became 
possible; and as soon as 1 began to study seriously the 
displacement of drawings from their expected positions, 
results of major importance began to emerge.

EXPERIMENT HL: 1, GSLUâtâl: This was the small­
est of the 'mass' experiments so far conducted and, as 
will be seen later, conspicuously the least successful. 
Only eleven percipients (four women, seven men) took 
part. These were members of Mr. 0. L. Zangwill's Workers 
Educational Association psychology class, to whom he was 
so kind as to introduce me. 1 was glad to take an oppor­
tunity of having a few minutes talk with this class on 
the evening before the experiment started, for I thought 
that the personal contact so obtained might increase the 
chances of success; the results suggest, however, that 
its effects, if any, were in the opposite sense.

2*  Procedure; The procedure adopted was precise­
ly that of the first experiment, with the trifling ex­
ception that H.S.C. did the odd-numbered drawings in this 
case, and I the even, instead of the other way round. 
That is to say, ten originals were exposed in my study, 
in the same position as before, on each of ten successive 
evenings from 7:00 p.m. till 9:30 the next morning, 
starting with that of Wednesday, March 8th. Exactly 
the same precautions as regards curtains and door-locking 
were taken as before. The books used were some that had 
been left over from the first experiment, so that I need 
not describe them again; and they carried, of course, 
the same instructions of which only the dates needed al­
teration. At the end of the experiment they were handed 
in to Mr. Zangwill, who very kindly carried out the nec­
essary randomisation and numbering of the sheets before

17. Cf. p. 18.
18. In the interests of strict accuracy it may be noted that these 

periods of exposure were twice interrupted for an hour or so 
while I carried out two 'individual' experiments. Percipients 
were warned not to make attempts during the periods of these 
interruptions.
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passing thee on to ше.

Originals: The originals were selected by
precisely the same process, using Chambers Tables and 
Webster's Dictionary, as was used in experiment I, The 
subjects thus chosen and illustrated were:

1. VIOLIN;

2. A BIRD (supposed to be a. 'Corn Bunting', but actually 
of a non-specific passerine appearance);

3. A FISH;

4. CLEOPATRA'S NEEDLE;

5. A SKULL;

6. The Planet SATURN;

7. A FROG;

b. FLEUR-de-LYS;

9. COTTON APHID (this was blacked in by H.S.C.);

10. A pair of SPECTACLES.

1*  The Batching was done by H.S.C. and
■yself, jointly, as before. I had hoped that we might 
be able to repeat the success of the early sets of the 
first experiment; but, as will be seen on reference to 
p.32, this hope was sharply disappointed.

None the less, the drawings sent in were far 
from lacking in interest. For example, there was one 
out and out success for the spectacles, whereas I had 
found only one pair of spectacles in the fifty-seven sets 
of the first and second experiments and the twelve sets 
which, up to this time had been produced in the indivi­
dual experiments not reported here. Again, the associ­
ation between Saturn and rings is, in my mind at least, 
extraordinarily close; and in these eleven sets there 
were three instances of rings being drawn, though not on 
the right days, two being of the jeweler's variety and 
one a very solid-looking annulus, as compared with only 
one - and that as a quite secondary ornament on one of 
the hands - in all other sets; that is to say, rings were 
about nineteen times as frequent in these sets as in 
those among the originals for which Saturn did not figure. 
Further, there were three pyramids, which may be regard­
ed as pretty close associations to Cleopatra's Needle, 
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as compared with one rather doubtful example in the other 
sixty-nine sets mentioned. No one knows better than 1 
that this sort of thing is not coercive evidence; but it 
served to support to some extent the view to which the 
outcome of the second experiment was driving me.

In view of this, and of the fact that three of 
these percipients showed great promise (one was of out­
standing interest) when subsequently tried out under the 
conditions of the Individual Experiments, it is not at 
all easy to understand why this experiment should have 
been so very unsuccessful, not only absolutely but rela­
tively, as will be seen in due course. So far as I caa 
judge, the percipients were above rather than below the 
average in intelligence and good will, while my personal 
contact with them, if this be supposed potentially dele­
terious, was scarcely greater than that with the class 
of experiment 11. On the whole, while content to leave 
the point for the present as a minor mystery, I am in­
clined to suspect over-conscientiousness operating by 
way of a kind of 'reversed effort*.

ЕШЕ11Ш II, А най fi: 1- ifilLâlâl: The results 
of these first three experiments left certain quite clear 
and definite impressions on my mind. These were, first, 
that although I was not yet in a position to prove it 
formally, successes were being obtained which could not 
plausibly be attributed to chance; second, that the 
matching technique was no good for the purpose, because 
most of the best ’hits' were made on the wrong occasion; 
third, that the only way to bring out the effect I was 
sure was there was to adopt some quantitative plan for 
comparing experiments as wholes, so as to see whether 
there was, as seemed plainly visible to me, a signifi­
cant tendency for drawings to resemble their own rather 
than other originals, when sets of the one and series of 
the other were considered as wholes.

I also had to face the difficulty, which is like­
ly always to be embarrassing, that I could not decently 
rely to an indefinite extent on the good offices of 
other people for scoring results. I accordingly plaoned 
a large scale experiment in two parts, A and H, each 
forming as it were an experiment in itself, and arranged 
it in such a way that, after suitable randomisation, I 
could score each set of drawings sent in against both 
series of originals used, without knowing to which it was 
supposed to correspond. The plan did not work very well, 
because, although I used different percipients in the two 
parts (only one worked in both), which I imagined would 
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keep them satisfactorily distinct, displacement took 
place between the two parts just about as freely as it 
had previously done ыtthtn the previous separate experi­
ments, though the double experiment as a whole was high­
ly successful. But we shall consider all this at a 
later stage and need say no more about it here.

2*  Percipients: This experiment was on a very 
auch bigger scale than any that had preceded it. About 
37О books were sent out to various people whom 1 thought 
light be willing to participate, and 163 came back.1'' 
These 183 percipients were made up as shown in the fol­
lowing table:

lâbls 1
Part A

Group Women Men Total

1. Cambridge Students 0 8 8
2, Cambridge S. P, R. 7 3 10
3. Cambridge Residents 0 2 2
4. Edinburgh Residents 3 2 5
5. Dutch S. P. R. 34 34 68
6. Duke University Group 6 6 12

Totals 50 55 105

Part в

1. Cambridge Students 4 9 13
2. Cambridge S. P. R. 1 3 4
З. S. P. R. Members 13 4 17
4. Edinburgh Students 12 14 26
5< Edinburgh Residents 2 2 4
6. Dutch Spiritualists 2 12 14

Totals 34 44 78

GRAND TOTALS 84 99 183

This table is probably somewhat inaccurate as 
regards the distribution between women and men. This is 
because a considerable number of percipients, despite 
explicit instructions, omitted to write their full names 
on the cover of the book; consequently, as I had not 
asked them to state their sex in so many words, I was

19. This is not counting the two books of ten blank sheets already 
referred to.
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often left in doubt on this point. Provisionally, I have 
counted all such delinquents as men, on the assumption - 
which has at least the merit of gallantry - that no wout 
would be so negligent as not to read the instructions,

My thanks are due to Dr. Thouless in the matter 
of coopting most of the Cambridge students, to Mr. Fraser 
Nicol for the Edinburgh residents, and especially to Dr, 
Mary Collins for the handsome contribution of twenty-six 
Edinburgh students.

The outstanding features are, of course, the 
splendid effort of the Dutch participants and the Duke 
University Group mobilised by Dr. Rhine. I am particular» 
ly grateful to Mr. J. J. Poortman for the immense amount 
of trouble he took over the Dutch S. P< R. percipients, 
not merely in circularising his members and in translat­
ing my instructions into Dutch, but in translating all 
the key words in the 'Notes and Impressions' subjoined 
to the various drawings, so that there should be the min­
imum of difficulty in judging. I am also much indebted 
to Mr. Nout, of the Nederlandsch Spiritualistisch Gen- 
ootschap, for analogous good offices in respect to his 
Associ ation.

3» The drawing books used in this
experiment were substantially identical in form and ar­
rangement with those used in experiment I. A few trivial 
alterations were made in the instructions with a view to 
extra clarity, but the only important difference lay in 
shifting the spaces for Name and Age to the outer cover 
instead of the inner sheets, so that I should have no 
clues from these sources as to whether the book I was 
scoring was an 'A' or a 'B'. For the same reason 1 re­
sisted the temptation to use two different colours for 
the covers, for 1 feared that in the process of trimming 
or the like particles of cover might be transferred to 
the pages -and thus give an indication of which kind of 
book it was.

A*  Originals: The subjects for the originals 
were selected by the same substantially random method as 
was used in the first and third experiments. They were:

Ear EatLJL:
1. DODO.

2, FLAG (This was drawn as a black Flag with a conspicu­
ous white Latin Cross)



_________ PARANORMAL .COGNITION Of DRAWINGS____________ 23

3. CASTLE (very 'schematic''and toyshop-like).

4. MOUSTACHE.

5. STOP-COCK or water tap.

6. BUTTERFLY.

7. DOOT (The dictionary word was shoe, but this was il­
lustrated by what is coraonly known as a boot in England, so 
a boot was drawn.)

8. FAN.

9. BALANCE (A chemical balance was drawn).

10. SCISSORS.

EatL B:
1. TREE (Illustrated by a solitary tree of indeterminate 

species).

2. FISH-SPEAR (Commonly known and thought of as TRIDENT).
3. BENCH (A kind of garden seat was drawn).

4. GEISSLER POTASH BULBS (Commonly known as BULBS, tout 
court).

5. HAMMER.

6. EWER, (Illustrated by a single-handled jug with a con­
stricted neck).

7. Boat (The dictionary word was SilP, illustrated by a 
drawing of a full-rigged ship; but H.S.C.,, whose turn it was, 
thought this was too difficult to draw and drew a fore-and-aft 
rigged sailing boat instead, This was shown in silhouette).

8. WINDMILL.

9. ARROW.

10. SHELL (A more or less Whelk-like Shell was drawn),

These originals were drawn, as before, by W. W. C. 
and H. S. C. in turn, the former starting, except that 
external circumstances aade it impossible for H. S. C. to 
lake her turn on the sixth occasion; W. W. C. according­
ly drew both STOP-COCK and BUTTERFLY, and H. S. C. did 
BOOT and FAN.

These twenty originals were drawn and put up 
(from 7:00 p.a. till 9:30 a.a. as before) in two sequences 
of ten consecutive evenings each, from Wednesday, April
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26th to Friday, May 5th, and Wednesday, May 10th to Fri­
day, May 19th, 1939» inclusive, respectively. 1 hope 1 
need hardly say, except as a matter of form, that the 
sane precautions were maintained, as regards locking of 
doors and curtaining of windows, as were used in the 
previous experiments.

i» Kaülü51Í.ãaLÍ2.Q.’ Despite the failure of the 
Method of Direct Matching used in experiments I, II, «d 
III, it was decided to persevere with this, in the hope 
that H. S. C. or 1 might recapture her or my initial 
virtuosity. It was accordingly necessary to effect a 
double randomisation, first of the books themselves, so 
that I should not be able to tell which was intended for 
A and which for B: and second of the sheets in each book, 
as was done for the books of experiments I and III.

This very considerable labour was most kindly 
undertaken by Professor Broad, to whom I am greatly in­
debted for carrying out the work. Each book was identi­
fied by means of a pair of letters, such as Am or Pt, 
taken from a suitable key table, in which the A or В 
character of the book was entered. These letters were 
written on the original cover of the book, which was de­
tached, and on a temporary paper folder in which the 
torn out sheets were placed. Another key table, giving 
a large choice of random sequences of the numerals 1 to 
10, suitably prepared from logarithm tables, was also 
supplied, and the sheets of each book were numbered in 
accordance with one of these sequences before they were 
torn out; they were then re-arranged in the order 1, 2,
3. • • • 10, which constitutes effective randomisation 
for this purpose. Identification was ensured by writ­
ing the appropriate two letters in the margin of the 
table, and the serial number of the sequence used on the 
cover of the book. As a final precaution against the 
matching judge being able to draw any rational inferences 
as to the most probable true order of the sheets from a 
study of the distribution of digits in the logarithm 
tables, approximately half the books were numbered back­
wards instead of forwards, suitable indications being 
given in the key table.

Since none of this is relevant to the results 
later presented as evidence, though some of the matchinf 
work may be usefully informative, I shall not go into 
further detail here.

fc. Kaaulla: It seems worth recording that durlo| 
the period of this large double experiment, extending 
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over more than three weeks, both H.S.C. and I were ex­
tremely 'stale*  and - not to put too fine a point on it 
•ore than a little bored with experimenting in general 
and with the necessity of being on the spot to produce 
an original every evening in particular. Several times 
we nearly forgot; once we were twenty minutes late (WIND­
MILL), and I fear that our thoughts throughout were йоге 
on an approaching trip abroad than on paranormal cogni­
tion. I accordingly half expected that the experiment 
would be a failure, or at least comparatively so; and if 
success or failure depended on the conscious mind of the 
experimenter, 1 do not see how it could have failed to 
be affected, even though I was no less anxious than be­
fore that it should succeed. Rut, as will be seen, it 
was at least as successful as the others, at any rate 
io the sense that it played its full share in producing 
the high significant result obtained from the work as a 
whole.

Probably the most notable features by inspection 
were: A fine crop of scissors (nine in the whole exper­
iment, and none previously); five balances (including 
scales and steelyards) also unprecedented; five boots 
(only two or three slippers before this); eleven shells 
(counting snails) as compared with two in earlier exper­
iments; and a relatively great number of trees, boats 
and jugs (ewers), though all these had been fairly com­
mon.

These features will, of course, be incorporated 
in the calculation of the main over-all results and there 
is nothing to be added by gloating over them here, strik­
ing as they were when first observed. Go the other hand, 
there was another feature, of a different kind, which 
appears to me of such outstanding general interest as to 
deserve a section to itself.

Z*  ttals. q.u Di*  Rkinfilâ Gi&ulq.; Id due
course I hope to make a complete comparative study of 
the various groups who have engaged in these experiments, 
bat I have not been able to undertake this as yet. I 
feel it incumbent on me, however, to put on record here 
the extremely striking results obtained by the group of 
twelve percipients from Duke University.

By inspection this group is outstandingly good; 
in fact I have no doubt at all that it will be found to 
be easily the best of all which have taken part. At the 
■oment I can say definitely:
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1. When tested in a 2x2 table against all percip. 
iexits who did not take part in experiment IVA, utx, the 
percipients of experiments 1, 11, III, and IVB, it yields 
an tntrtnstcally st gnl flcant positive result, for w’e 
have

explanatory, the reader must wait for full enlightenment 
till we have discussed Methods of Assessment and the cal­
culation of results; they may, however, be taken 
rect pending explanation of these matters.)

Duke Group Others Totals
Hits on Originals of IVA 18 94 111
Hits on other Originals 60 729 789

Totals 78 823 901

whence x^ is found to be 7.853 with P less than . 01.

2. When tested against all other percipients who
did take part in experinent IVA, it yields a 8t tnt ftcant-
ly better result, for we here have

Duke Group Others Totals
Hits on Originals of IVA 18 40 58
Hits on other Originals 60 268 328

Totals 78 308 386

giving 4,204 with P less than .05.

(N.B. In so far as the above calculations are not self-

as cor-

3. It is better, though not significantly better 
(P~.O9) than the other percipients of experiment IVA at 
discriminating between the Part A and Part В originals.

In view of the great amount and intensity of 
criticism to which Dr. Rhine’s work has been subjected, 
I think it is only fair that these very remarkable facts 
should be noted at the earliest practicable moment. They 
in no way invalidate, of course, the considerable legi­
timate criticisms which might be, but usually have not 
been, brought against the work in question; still less 
do they guarantee that all the results reported by Dr, 
Rhine and his colleagues or followers, or even any parti­
cular examples thereof, are veridical. But they do go a 
very long way towards substantiating Dr, Rhine's main 
contentions in a general fashion. It will be seen later 
that the results of my experiments taken as a whole are 
very significantly positive; and in so far as they may 
accepted they indicate the occurrence of a 'paranormal1 
node of cognition. But this night perfectly well be true 
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and Dr. Rhine's results still due to a mixture of care­
lessness, practical joking and so forth. On the other 
band, the fact that members of the Duke Group did so well 
io this experiment suggests to the point of demonstration 
that they possess in good measure the ability revealed 
by the investigation as a whole; and if this is so it 
seems to provide circumstantial evidence for supposing 
that they may also possess the presumably closely allied 
abilities claimed for some of them by Dr. Rhine.

SUMMARY: The important points to note in this
section are not the trivial details, which I record only 
for the sake of completeness, but the following:

1. In all experiments, the possibility of any 
percipient seeing any original, or of his hearing any­
thing, such as pencil scratchings, involuntary whisper­
ings or the like, was completely excluded.

2. In no experiment was it possible for any per­
cipient to infer or forecast the nature of any original 
by any process of rational inference,

3» The process of random selection which assures 
the second point also assures the elimination of coinci­
dental thinking prompted by contemporary events.

4. If anyone can show that, despite the precau­
tions described, there was, in fact, scope for the oper­
ation of sensory clues, rational inference, or coinci­
dental thinking, to any appreciable extent, the experi­
ments are invalidated, but, If not, then not; and, in 
such circumstances, critics must transfer their atten­
tions either to the Method of Assessment employed or to 
the statistical treatment.



Section III

METHODS OF ASSESSMENT

1*  From various comments I have made
in the preceding pages it will haee been gathered that I 
had substantially no difficulty in obtaining what appear*  
ed to be genuine positive results when judged by inspec­
tion and assessed by the persuasive if intangible cri­
teria of common sense. Fortunately or unfortunately, 
however, the findings of 'common sense', like the say­
ings of the immortal parrot, are not evidence; and I 
found it by no means so easy to devise a satisfactory 
method of assessment which should not only be completely 
free from any suspicion of bias and proof against all 
manner of wish-thinking, but also sufficiently sensitive 
and capable of doing justice to the material.

Somewhat correspondingly, I find that whereas 
most people with whom 1 have discussed the matter have 
little difficulty in understanding the necessity for the 
precautions taken against leakage, and their efficacy, 
they tend to go astray so soon as questions of judging 
and scoring arise. I shall deal faithfully with some of 
the commoner pitfalls and fallacies at a later stage, 
but it will be desirable here as a preliminary to what 
follows in this section, to consider the problem in 
general terms.

The difficulty arises both technically and in 
the mind of enquirers, with the transition from the re­
stricted to the free type of material. Almost anyone cit 
understand that there is just one chance in fifty-two of 
guessing correctly a playing card drawn from a normal 
shuffled pack; or that, if a pack of twenty-five Zener 
cards contains five specimens of each of five varieties, 
the chance of any guess being right is one fifth, and 
five the most probable number of successes in twenty-five 
trials. And most people can at least grasp the idea 
that it is possible to calculate the probability of any 
given number of successes arising, in these circumstances, 
by 'chance alone' or 'pure guesswork', even though they 
may be incapable of performing or even following the re­
quisite calculations themselves. But so soon as we be­
gin to deal with drawings, which may be of anything un­
der the sun, where there are no such convenient antecedeii 

34
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probabilities to guide us, and where opinions вау very 
well differ widely as to what constitutes a 'success', 
they seen to imagine that the whole business Bust neces­
sarily degenerate into a mere matter of opinion to which 
the application of precise methods is impossible.

This is very far from being the case, and the 
various methods described below, though of widely differ­
ing practical value, are all as logically impeccable as 
any that have been used in the assessment of restricted 
aaterial. Indeed, the boot is, if anything, rather on 
the other leg; for the antecedent probabilities mention­
ed above are not, as is commonly but erroneously supposed, 
god-given a prior! certainties: they are hypotheses 
based on assuaptions (usually justifiable in the circum­
stances) to the effect that tbe packs of cards, etc., 
which are used approximate very closely to ideal packs 
and suffer negligibly from defects, such as differences 
of stickiness, which might cause their behaviour to di­
verge from the ideal pattern. I think I am right in 
saying that all cases where these facts do not, in prin­
ciple, need to be taken into account are special cases - 
e.g, that of guessing all the cards in a pack of known 
composi tion.

In practice, however, scoring situations are 
pretty sharply divided into two types, in the first of 
which there can be no doubt as to what constitutes a 
success, while in the second there nay be. In the first, 
the scoring is truly objective, so that it does not mat­
ter whether the judge or scorer ’knows tbe answer', pro­
vided he is accurate and honest; whereas in the second it 
is imperative, as a rule, that he should not know, lest 
bis persona] prepossessions should bias the outcoae. All 
experiments with playing cards or Zener cards fall into 
the first class, and all experiaents with free drawings 
into the second. There can, for exaaple, be no doubt 
that a success has been scored if the Queen of hearts is 
guessed when the Queen of Hearts is drawn, or that a 
guess is a failure if the percipient says "square” when 
the card in question showed a star. Even if we take 
partial successes into account, giving so aany points 
for rightness of suit, colour, number, and so forth, tbe 
procedure remains perfectly objective, for there can be 
co reasonable doubt that a percipient who guesses Nine 
of Diaaonds is thinking of a red card, so that there can 
be no question, once the system of scoring has been set­
tled, as to how many marks should be given in any par­
ticular case.
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But the moment we turn to unrestricted material, 
such as drawings where the percipient is not asked to 
say which of a number of known things the object to be 
cognised is, but ь/bat it is, the situation becomes very 
different, and is still more so if the percipient is re­
quired to draw what he thinks it is instead of stating 
its uature in a word or two. For in these circumstances 
the question of whether a success has been scored or not 
may easily be n matter of opinion or even of acute con­
troversy. Is it to be counted a success, for example, 
if the original is an arch bridge and the drawing is a 
suspension bridge; or if the original is a monkey and the 
drawing a gorilla, or a lemur or a baboon? Sceptical 
purists might say No, wishful enthusiasts would say Yes; 
and the only thing certain is that, regardless of which 
might be the more reasonable view, no assured conclusion 
could be reached.

It is accordingly clear that, unless our efforts 
are to be stultified before we start, we must base our 
enquiry on a somewhat wider conception that that of the 
simple 'right or wrong’ antithesis applicable to re­
stricted material. This, of course, most emphatically 
does not mean that we are to allow any one-sided relaxa­
tion of standards such as would allow the wishful to 
claim mediocre resemblances as successes and to discard 
others as failures, just as it suited their purpose, On 
the other hand, it would evidently be absurd to demand 
an exact point to point correspondence between original 
and drawing before conceding a ’hit’, for this would 
merely ensure that we should never record a 'hit’ at all, 
either in the right place or the wrong.

Clearly, our proper plan will be to allow what­
ever latitude we see fit as regards what shall consti­
tute a resemblance, or 'hit', but to arrange our proce­
dure in such a manner that this will cut equally both 
ways and be as likely, if chance alone is operative, to 
increase the number of hits in the wrong places as in 
the right. The first is necessary in order to secure 
any material to work on; the second is not only necessary 
but also sufficient to guard against warping the outcoae 
in one direction or the other.

It is important to get this last point clear, 
for one of the commonest delusions in the subject is that 
lowering the standard of acceptance (i.e, the closeness 
of resemblance demanded before a bit is scored) must 
toso facto favour the production of spurious positive 
results. I do not know what the origin of this belief 
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•ay be, but I suspect that it is based partly on a false 
analogy with experiments using restricted material, and 
partly on a failure to realise that hits in the wrong 
place as well as in the right are, and must be, taken 
into account in the assessment of any material of the 
type we are discussing. Obviously, for example, in an 
experiment with playing cards, we should soon generate 
spurious results if we counted a guess of knave or queen 
аз a full success when the card drawn was a king, on the 
ground that there were court cards and ’very like' the 
king. No sane person would do this, of course, without 
taking into account the fact that the antecedent proba­
bility of success has been materially increased; though 
it would be perfectly legitimate to do so if appropriate 
adjustment were made*  I suspect that some people cannot 
get away from the idea that analogous antecedent proba­
bilities must be used in assessing free material and that 
lowering the standard must be equivalent to the kind of 
thing just indicated without the possibility of applying 
the corresponding correction; but this, as will be seen, 
is not the case. Alternatively or additionally, persons 
unfamiliar with this class of work are apt to think only 
of one side of the situation and to forget that although 
lowering the standard is likely to increase the number 
of hits in the right places, it is likely corresponding­
ly to increase the number in the wrong, just as raising 
it will diminish the number io the wrong as well as in 
the right.

Perhaps the point at issue may best be clarified 
by reflecting that the relation between the original and 
the drawing, or the card and the guess, etc., is always 
of a two-fold character; there is not only a relation of 
likeness but also a relation of position. That is to say, 
we not only demand of a 'successful' guess or drawing 
that it shall be 'like*  some card or original used by 
the experimenter; we require also that it shall occur io 
& position related in some definite way to that in which 
its prototype occurs. This nay, at first sight, appear 
too vague; actually it is no more than stating our se­
cond requirement in accurate if general terms. Usually, 
of course, we require that the positional relationship 
shall be one of identity; that is to say, just as we de­
mand that the percipient shall guess square and not cir­
cle when a square is concerned, so we insist that he 
shall do so on the tenth occasion, say if that is the 
occasion on which a square is drawn, and not on the elev­
enth or the ninth or any other. But there is no kind of 
theoretical necessity for doing this, as regards either 
part of the relationship. In practice we usually do it
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because it seems to us sore likely on common sense 
grounds (not always an infallible guide) that if para­
normal cognition occurs at all it is most likely to do 
so in a certain particular form, namely that which will 
produce a strong positive relation of likeness and an 
identity of ordinal position between the ’prototype' 
(original, card, etc.) and the 'reproduction' (drawing, 
guess, etc.). But this is based on a judgement, not 
necessarily correct, as to what is likely to happen, and 
we are perfectly entitled to nodify either part of the 
relationship, or both, in any way that seems good to us, 
as by enquiring whether there is a significant tendency 
to guess black cards when red are drawn, and ulce nerea, 
or whether correct guesses tend to occur seven places 
later than, or within a range of three places before or 
after, the prototype. I am not suggesting that it would 
often be wise or profitable to go out of our way to hunt 
for peculiar 'configurations’, to adopt a convenient 
term, such as these or others more fantastic; but it 
would, in principle, be perfectly legitimate to investi­
gate the frequency of their occurrence, if there seemed 
any object in doing so, provided always that we make the 
necessary allowances and apply the appropriate safeguards 
in estimating the probability of their happening by 
chance.

My purpose in the preceding remarks was to intro­
duce and eaphasise the notion that there are more places 
(position) than one in which a 'hit' may occur. Collo­
quially speaking, there are 'right' places and 'wrong' 
places; the right places are those specified by the posi­
tional part of the compound relationship defining the 
configuration we are considering, such as 'the заве or­
dinal position*,  or 'within the same experiment', and 
all other places are wrong. Once this idea is grasped, 
it is easy to see that what interests us in the general 
case is not the absolute number of hits scored, which 
may vary greatly according to the intrinsic popularity, 
so to say, of the prototype and the strictness or other­
wise of the scoring, but the question of whether rela­
tively ^«ore hits are scored in the ’right’ places than 
in the ’wrong’. Further, it should be clear that, pro­
vided the process of scoring or marking is applied

20. The word 'relatively' is necessary*  because, as a rule, there 
will be more wrong places available than right; so that if 
chance only is at work, the absolute number of hits in the wrong 
places will be greater than that in the right. What we want to 
know is whether the right places get more than their chance in­
dicated share of the bits recorded.
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impartially, that is to say without any systematic bias 
in one sense or the other, any increase or diminution in 
the total number of hits scored, as produced by lowering 
or raising the standard, will correspondingly inflate or 
diminish the number of hits in the right and wrong places 
indiscriminately. 21

21. In what follows, I shall frequently use the term 'winners' for 
hits in the 'right' places, and 'losers' for hits in the 'wrong', 
the wrds 'right* and 'wrong* having the meaning given above;
1 shall reserve the word 'success' for the particular case in 
«èich the ordinal position of the reproduction in the series 
considered is the same as that of its prototype.

In dealing with restricted material there is, of 
course, no difficulty about ensuring impartiality, be­
cause there can be no difference of opinion about whether 
a hit has been scored or not; but as soon as we begin to 
consider drawings, where acute and perfectly legitimate 
differences may easily arise, the position is quite other 
wise. Cases about which there can really be no two opin­
ions are the exception rather than the rule, and it 
would be no more than a time-wasting engenderment of con­
troversy if we were to conduct our process of assessment 
in such a way that any position results which might 
emerge, could legitimately be attributed to bias on the 
part of the j udge.

There is only one way of ensuring absolute im­
partiality in these circumstances, and that is by arrang­
ing that the judge is wholly ignorant of which places are 
'right' and which are 'wrong' so that he cannot possibly 
favour the one category at the expense of the other in 
bis allocation of hits. Under these conditions, the most 
that wickedness or stupidity can achieve is a voluntary 
or involuntary sabotaging of the experiment, either by 
recording so many hits as to swamp any real effects there 
may be, or so few as to prevent its emergence.

For this reason, no less care has been taken 
throughout this work to prevent leakage of sensory and 
inferential clues to the percipients.

In the following sections 1 describe three meth­
ods of assessment which have been tried. Only the third 
has proved satisfactory, but I have thought it worth 
while to give some account of the other two, partly for 
the sake of completeness, and partly in order to empha­
sise the importance of not deciding too rigidly in ad­
vance the form which a real effect, if any, 'must' take.
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The third method is neither more nor less theoretically 
valid than the first, but it revealed the significance 
of previously unsuspected facts indicated by inspection 
of the material; the first was just as good a way of 
tackling the job in the light of antecedent ignorance, 
but since the effect it was designed to bring out was 
not detectably present, it led to null results.

IÜ.Ê. ÜÊlhfcd qX Esuxsl Halthittg: The matching 
technique discussed below is not new to psychological 
practice, for it has been fairly freely used in cases 
such as the connection of character with hand-writing 
where ordinary quantitative methods cannot readily be 
applied. The principles involved are likely to be more 
easily grasped by some readers if we begin by consider­
ing an illustrative example of this kind.

We will suppose that we want to know whether a 
graphologist can form, from specimens of handwriting, 
estimates of the writers’ characters which cannot plaus­
ibly be discounted as no more than lucky shots; and we 
will suppose that we are rightly anxious to eliminate 
any bias due to our own preconceptions as to the possi­
bility of doing so. We select, say, ten subjects, A, B, 
C . . . 1, J, for experiment and obtain from each a 
specimen of handwriting which we submit to the grapho­
logist, asking him to make out the best character sketch 
he can of each person concerned and to give us the ten 
sketches shuffled up so that we cannot tell which is 
meant for which person but so numbered that they can 
later be identified. At our end, we either rely on our 
personal knowledge of Messrs А, В, C, etc, or we induce 
some competent observer acquainted with them all to pre­
pare ten other character sketches based on ordinary ex­
perience; these may either be randomised or not, but we 
will suppose they are not. When the graphologist’s ver­
sions arrive, we will compare them with those of the 
competent observer or with our own knowledge, and try to 
pair the two sets off - graphologist’s A against observ­
er's A, graphologist's В against observer's B, and so 
forth; but of course, as I have just said, we do not 
know which of the graphologist’s sketches is meant for 
A and which for B, so that we are forced to rely ex­
clusively on the resemblances, if any, between bis ver­
sion and that of the other observer. When we have 
paired off the two sets to the best of our ability, we 
ask the graphologist for the key to his numbering, and 
thus ascertain how many correct pairings we have madet 
We might find this sort of thing for example:
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Graphologist's estimate of:- J CH D E A G R I F 
is paired with

Observer's estimate of:- ABCDEFGHIJ

Here there are four correct pairings, namely those of 1), 
E, G and I, which is a good deal more impressive than it 
looks, for we should obtain four or more coincidences 
only once in fifty such trials, on the average, if chance 
alone were operative - if, for example, we had simply 
drawn the two sets of sketches at random out of two hats.

The point to grasp here is that, if character 
and handwriting (strictly speaking as estimated by the 
particular observer and graphologist concerned) have no 
systematic connection with each other, and the grapho­
logist has no other source of information than the spec­
imens submitted to him, then the matching procedure is 
precisely equivalent to the hat drawing ritual so far as 
the chances and expectations of finding coincidences are 
concerned. For, ex hypothese, there is no more than a 
random relation between the graphologist's only guide and 
the characters he is trying to assess; and even if the 
observer's estimates were perfect, the relation of the 
graphologist's versions to these could still be no more 
than random.

It is very important to note here that wo are not 
concerned in a situation of this type with the question 
of how good the graphologist's estimates are, in any ab­
solute sense, but only with whether they are good enough 
to enable us to identify each as more like some other one 
than it is like the rest.

Now let us replace the known estimates of char­
acter, as made by the observer or ourselves, by the or­
iginals in one of our experiments, and the graphologist's 
efforts by the drawings of one of the percipients suit­
ably shuffled and code numbered so that we do not know 
which is which. Then the situation as regards matching 
the drawings to the originals is formally the same as 
that of matching the graphologist's character sketches 
to the observer's estimates. Most people seem to have no 
difficulty in understanding the graphological parallel, 
but many come to grief when they try to think of the 
drawing-original situation. This appears to be mainly 
due to an insistent confusion between the probability of 
the judge correctly matching the nth drawing to the nth 
original by chance alone, when he has nothing but the in­
trinsic resemblance to rely on, and the probability of 
the percipient drawing an 'X', or an ‘X-like’ object, on
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the saie occasion as an 'X' is represented by the orig­
inal .

However, since the method is well established, 
and I an not relying on its results for evidential pur­
poses here, there is no need to spend more time on den- 
onstrating its validity.

The procedure itself is simple enough. The judge 
(in these cases usually H.S.C. or W.W.C.), with the or­
iginals of the experiment concerned before him and know­
ing, as a rule, the order in which they were used, re­
ceives the drawings of each percipient arranged in a 
random order by some third party (vide supra1* and code­
numbered for subsequent identification. He accordingly 
has no external clue to guide him in deciding which draw­
ing was intended for which original and must rely solely 
on such intrinsic resemblances as he can detect. His 
task, of course, in respect of every percipient, is to 
assign each of the (normally) ten drawings to whichever 
of the originals he considers it most closely resembles, 
or is least unlike. Sometimes this is easy enough, as 
with the hands and cows of experiment I, which could be 
assigned to hand and buffalo without hesitation, or with 
the tops and guns of experiment II and scissors and bal­
ances of IVA; but more often it is necessary to look for 
some more or less recondite similarity of form, or for 
associations of greater or less remoteness, in order to 
come to a decision; for example, in experiment I we fre­
quently assigned drawings of boats to the original an­
chor, on the grounds that both were 'nautical', or vases 
etc,, to bottle, as being 'containers'. The judge is o- 
bliged, it will be understood, to assign every drawing 
to some original (hence the name 'Forced' Matching) and 
it not infrequently happens that the utmost ingenuity 
fails to discern any plausible resemblance at all, so 
that one or more drawings are finally placed by elimina­
tion or simply at random. After all the assignments 
have been made, on one basis or another, and duly noted, 
the occasion oo which each drawing was actually produced 
is ascertained by reference to the key held by the third 
party aforesaid, and the number of correct matchings 
made in the case of each percipient is counted. It is 
then only a matter of some not very advanced mathematics 
to deteemine the probability of the observed number in 
each case being due to chance alone. I need not inflict 
these on the reader here, but the following table, for 
which I am indebted to Dr. Thouless, shows the probabil­
ities of making the various possible numbers of correct 
matchings for series of ten originals and ten drawings,
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sacb as we are concerned with here. The column headed 
r gives the number correct, which nay have any value Iron 
0 to ID inclusive, except 9« Under S is shown the num­
ber of ways in which lp drawings can be arranged so that 
r are rightly matched*-;  column P gives the probability 
of getting exactly R right by chance alone, while P*  
shows that of obtaining R or ноге right by chance, which 
is what interests us here.

Ш1е И
R N P P’

0 1,334,961 «367,9 1.0
1 1,334,960 «367,9 .632.1
2 667,485 .183.9 .264,2
3 222,480 .061,31 .080,3
4 55,650 .015,34 .019,0
5 11,088 «003,056 .003.66
6 1,890 .000,520,8 .000,600
7 240 .000,066,1 .000,079
8 45 .000,012,4 .000,013
9 0 0.00

10 1 .000,000,276 .000,000,3
Total: 3.62b,b00

These figures apply to any single set of ten 
latchings; when, as in any of these experiments, we wish 
to combine the results froa a plurality of percipients, 
it is йоге convenient to apply the Stevens matching for- 
■ala (Cf. p. 57 below), from which it is easily seen 
that the expected number of correct matchings is equal 
to the number of percipients, with variance the same; 
for in each case the expectation is 1 with variance 1; 
and the expectation and variance for the whole group are 
equal respectively to the sum of the expectations and 
the sum of the variances for each constituent.

The actual results of matching in the first three 
experiments in this way arp summarised in Appendix II, 
from which it will be seen that, when all the results 
are taken together, no conclusion of serious evidential 
value in favour of a cognitive effect can be drawn. 
There are, however, ooe or two points of interest which 
are worth mentioning.

22. Ihese necessarily add up to 3.628,800, or ’factorial ten’, 
which is the total number of different ways in which ten things 
can be arranged.
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Chief of these is the very remarkable score of 
no fewer than six correct matchings obtained with one of 
the percipients of the first experiment, Reference to 
the table just given will show that such a result, or 
better, could be expected, on the average, only about 
six times in 1Ü,OOU such trials, or once in about 1,600 
attempts. This, of course, is highly significant, and 
the probability of its occuring by chance even as the 
best among the sixty-eight sets of the first three ex­
periments is no more than 1 in 25, which would itself be 
tolerably significant in normal contexts.

But the attendant circumstances render this re­
sult even more remarkable than it appears at first sight. 
The percipient was the fourth whose drawings were matched 
by H.S.C. and myself, and it so happened that we com­
pleted a batch of ten and ascertained the number of 
matchings made correctly before going on to deal with 
the remaining sets. In this first batch of ten, we 
scored as many as twenty successes, which is an excess 
of ten over expectation with standard error 3*162.  Such 
an excess or greater would occur only once in about 660 
such groups of ten by chance alone, and no more than 
once in aLmost exactly 100 times as the best of b.8 such 
groups (i.e., in the whole of the material so far dealt 
with by matching). It is quite legitimate to single out 
this group for special consideration, because it is, so 
to say,isolated from the rest by considerations other 
than its high score: it was the first we matched; we 
stopped when we had done it; and we did not resume the 
work till after we were aware of the success of our ef­
forts; thus the group is sharply distinguished from all 
others on both chronological and psychological grounds. 
The success achieved nay, of course, have been no more 
than a fluke, either in its entirety or as regards the 
six-success set only, and if anyone wishes to write it 
off as such on the ground that we failed to repeat it, 
I cannot reasonably object; but it will be his loss, 
not mine. I might have felt constrained to do so myself 
if the Method of Palpable Hits had not yielded tbe very 
much more significant results reported below. As it is, 
1 think it much more probable that it is genuine, and 
represents an unrepeated (though I hope not unrepeatable 
display of what I can only call "insight” by H.S,C., who 
was almost wholly responsible for the matching at this 
stage. Certainly it was not due to these ten percipients 
having drawn things more clearly like the originals thea 
others did; in particular, the hero of the six successes 
produced no unmistakeable resemblance at all, and H.S.C's 
assignments in this case appeared to me (I must confess! 
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to border on the far-fetched and unconvincing. This, 
however, does not alter the facts or the probabilities, 
which clearly suggest that the achievement was more in 
the nature of a tour de force than a stroke of luck. If 
this is so, the implications are of very great psycholog­
ical interest from two points of view: in the first 
place it is suggested that a genuine cognitive process 
■ay be subject to such distortion as leads to expression 
in almost unrecognisable form; in the second, it would 
appear that to detect the relation between drawing and 
original in such cases calls for something more, or 
other, than rational perspicacity can provide; presumably 
it involves a kind of intuitional process at the same 
■ental level as that at which the distortion or transfor- 
aation took place.

As a matter of fact, we shall find evidence for 
supposing (p. 70) that drawings having no more than a 
very feeble resemblance to their originals are yet to 
soie extent determined by them, which tends to support 
this view; and it is greatly to be hoped that H.S.C. 
вау succeed in recapturing her initial virtuosity, the 
loss of which (if real) is probably accounted for by the 
feeling that the success achieved settled the question 
it issue beyond need of further effort.

The other point that requires mentioning is the 
remarkable tendency we noticed for the best and most con­
vincing resemblances to occur on the wrong occasions. 
We eade it a practice to grade our matchings as a, 3 or 
у according to the degree of confidence we felt in them, 
which very approximately corresponded to the degree of 
resemblance discernible, and the table below shows the 
numbers of a's given in each of the first three experi­
ments and how many cf them were displaced early, late, 
or not at all.

Iablt ш

Di splacement

ont of eighty-nine awards if chance only were operative, 
bud the difference is not significant. On the other hand

Early Zero Late Total

Experiment I 9 2 28 39
Experiment II 11 3 17 31
Experiment III 9 1 9 19

Total 29 6 54 89

be should of course expect about ni ne zero displacements
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the excess of Late over Early displacements is quite def. 
initely so, both for the first experiment (P <.D1) and 
for the Totals (P *.02).  This might be due, on the 
chance-only hypothesis, to the more popular originals 
(i.e., those more commonly drawn under truly random con­
ditions) happening to have come early in the series. 1 
did a considerable amount of work, by control matching 
and otherwise, to investigate this possibility; but con­
cluded that though the effect was probably a real one, 
it was to some extent due to this cause, while the data 
available were insufficient to settle the matter deci­
sively. But we shall be dealing with the whole question 
of Displacement, which is extremely important, at a later 
stage and by rigid methods, so that I need not go into 
details of these early explorations here, beyond remark­
ing that these observations went far to support the be­
lief engendered by the success of the first batch of 
matchings that something other than chance was at work.

For similar reasons I need not describe here the 
investigations I undertook to test sundry hypotheses, of 
varying degrees of far-fetchedness, advanced by assorted 
critics to account for our initial success on normal 
grounds; for example, the suggestion that percipients 
might tend to do their drawings later and later as the 
experiment progressed, and that we might have been un­
wittingly guided in our assignments by the time data re­
corded on the sheets. All these yielded null results.

On the whole, I think there is very little to be 
said for the Method of Forced Matching for this purpose, 
or probably for any other. Apart from the fart that it 
is liable to be completely wrecked by the phenomenon of 
displacement, it does not seem to yield any information 
that would not be given by a suitable system of marking, 
while it automatically precludes the possibility of 
giving recognition to the influence of more than one o­
riginal on the same drawing, and it is hopeless for deal­
ing with multiple or composite drawings. The chief ad­
vantage gained is that the assessment of each experiment, 
and indeed of each percipient, is self-contained, and 
does not require reference to any other drawings; and it 
would be of outstanding value for cases, if ever they 
occur, in which very faint resemblances, such as would 
probably be ignored in any ordinary system of marking, 
preponderantly appear on the correct occasions.

3*  Ikfi. Mfilhfcd &£ D&ciul Stülíüg: The results 
of the first experiment suggested, and those of the se­
cond and third confirmed, that the Method of Forced 
Matching was not likely to be successful.
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This was not because tbe drawings produced by the per­
cipients bore no discernible resemblance to the originals 
at which the set as a whole was aimed, or resemblances 
so infrequent or so feeble as to be of insignificant im­
portance: on the contrary, so far as common sense in­
spection and estimation of probabilities could tell, 
they seemed to be due to chance alone - for example, by 
the’appearance of hands and cows in experiment I and of 
shootings and tops in experiment 11. The trouble, as * 
already indicated was that the most successful reproduc­
tions tended to come in the wrong place, so that the hand 
shown as an original on Saturday, say, would appear as a 
percipient’s drawing on Sunday or Monday instead of on 
its proper day. Since the whole Method of Matching 
depends on the assumption that there will be preponder­
antly a one to one correspondence of occasion between an 
original and the drawing most closely resembling it, it 
is pretty well bound to be defeated by displacements of 
this kind; at the very least, its utility is likely to 
be seriously impaired. On the other hand, it is far 
from unreasonable to suppose that an impression subcon­
sciously received might remain latent for some little 
time until either an internal process of gestation, or 
the incidence of some extraneous stimulus, brought, it 
ioto the conscious field; alternatively, a process of 
gestation in the mind of the agent might be necessary 
prior to transmission, if the cognition were dependent 
on telepathic factors.

I accordingly sought for a method which should 
enable us to answer the broader question of whether the 
sets of drawings produced by the percipients, taking 
each set as a whole, significantly tended to resemble 
the series of originals at which they were aimed (i.e., 
the series of originals used in the experiment in which 
those percipients were concerned) more closely than they 
resembled series of originals at which they were not 
aimed. The idea, in other words, was to match each set 
of drawings, as a whole, against two or more series of 
originals, as wholes (one of them being that at which 
the drawings were aimed) instead of matching individual 
drawings against individual originals.

There is, of course, no theoretical reason why 
this should not be done in the literal manner suggested 
by the works used above, he might, that is to say, pre­
sent the judge with the originals of perhaps half a 
dozen experiments, divided into the six series in which 
they were actually used, together with all the sets of 
drawings produced in those experiments, suitably
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randomised and coded, and ask him to assign each set to 
the series which, on the whole, he thinks it most close­
ly resembles, working by inspection and quality of judge­
ment alone. But the practical difficulties of such a 
procedure are great, as was discovered when Prof, Broad 
kindly attempted to apply this plan to six sets of draw­
ings and originals produced in the course of the Private 
or Individual experiments. Apart from the difficulty of 
bearing a large number of originals in mind at a time, 
there is that presented by the conflicting claims of 
drawings in the same set, of which some may resemble an 
original in one series, while others resemble originals 
in other series; it may become necessary to decide wheth­
er the strong resemblance of a certain drawing to origin­
als in series A should or should not outweigh the faint­
er resemblances of two or more other drawings to origin­
als in series B. Considerations of this kind necessi­
tated the introduction of some quantitative method of ex­
pressing estimated degrees of resemblance, as opposed to 
making a purely qualitative decision to the effect that 
one drawing, or set, was more like one original, or ser­
ies, than the others with which it was compared.

The plan I thought most promising was as follows: 
Judges were to be given a collection of shuffled and 
coded sets of drawings taken from two (or possibly more) 
experiments together with the originals, also shuffled, 
belonging to those experiments, and were to be asked to 
assign to each drawing as many points, from 0 to 10^3 
inclusive, as they thought it deserved for its resem-. 
blance to any original or originals. In cases where two 
or more objects appeared in the same drawing the marks 
which would have been given to any of them if shown sing­
ly were to be reduced to an extent corresponding to the 
relative importance of the object in question in the 
drawing in which it appeared: To quote from the instruc­
tions "If the relevant object shares the drawing more or 
less equally with one, two, three, etc., other objects 
of apparently equal importance, it should be given a 
half, a third, a quarter, etc., of the points it would 
have been given if it had appeared alone". This regula­
tion was probably unwise» and was discarded in the Meth­
od of Palpable Hits finally adopted; for further reflec­
tion suggested that the important point is not likely to 
be that of whether the idea depicted in the original is 
the only impression received by or present to the mind 
of the percipient, but of whether the drawing provides 
good evidence for supposing that the idea was prominently 

23. Hence the name given to the method. 
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present in his mind at all. If we add up the points al­
lotted in this way to the originals of each series con­
cerned, for each set so scored, we shall obtain totals 
which will, in general, be unequal; and if the total for 
the series at which any particular set was aimed is 
greater than for that or those at which it was not aimed, 
we may say that the set has been correctly matched to its 
own series.

Thus, to take an imaginary example, a particular 
set from experiment I, say, scored against the originals 
of experiments I and 11, might yield results like this:

Drawing No. Original Points

1. Parnassus 3
2. hand 10
3- Horse 5
4. Bu ffal о 8
5. Net 6
6. , ,
7. Throne 7
8. Bottle 10
9. • w •

10. Bat 3

Noting that hand, buffalo, net, bottle and bat, scoring 
thirty-seven between them, are originals of experiment I, 
while Parnassus, horse, and throne, scoring only fifteen 
between them, belong to experiment II, we conclude that 
in the opinion of the judge the set, taken as a whole, 
resembles the originals of experiment I, at which it was 
aimed, more closely than it resembles those of experiment 
II, at which it was not aimed. It is clear that the pro­
cess of allotting points to the originals of the various 
series concerned according to the degree of resemblance, 
if any, that each drawing of a set is judged to show to 
them, and then adding the scores so obtained by each 
series, is only a roundabout way of 'matching' sets as 
wholes, which is what we set out to do.

A rough and ready trial of the method yielded 
promising results; but exploration soon showed that it 
had serious disadvantages. The chief of these may be sum- 
■arised by saying that it proved extremely difficult to 
frame instructions elastic enough to give room for the 
exercise of common sense and at the same time sufficient­
ly precise to avoid leaving the result too much at the 
■ercy of the individual caprices of the judge. Such idi- 
osyncracies could not, of course, systematically falsify 
the outcome, nor would they be likely altogether to 



50 ■JOURNAL OF PARAPSYCHOLOGY

obscure a genuine positive result in the long run; but 
by introducing factors other than the straightforward 
resemblance or close association of drawing to original) 
they in effect increase the variance, and may thus in­
ordinately lengthen the ’run’ necessary to secure a def­
inite answer to the questions studied. As an example of 
the kind of thing 1 have in mind, one potential judge of 
whom I had great hopes, insisted, in flagrant violation 
of the instructions, on giving the maximum of ten marks 
to hand for a drawing expressly described by the percipi­
ent as representing a fingernail; two others seemed to 
think that they were engaged in a puzzle picture competi­
tion, on the lines of ’In this drawing of a bird's nest 
find five hidden pirates'; while in another instance it 
was seriously contended that a drawing of a girl on a 
surfboard should be given points for incubator, on the 
ground that the words 'poule' in French and 'chicken' in 
American are colloquially used to refer to the female 
young of the human species. This kind of thing might be 
of interest in pursuing the more abstruse ramifications 
of the subject, but so long as we are in doubt as to 
whether any paranormal cognition takes place at aLl it 
can only obscure the issue.

Another, and sometimes more serious, trouble is 
that if the objects depicted in one series of originals 
are appreciably more popular, in the sense of being йоге 
frequently drawn under chance conditions, than those of 
the other series they will tend to attract, as it were, 
an undue proportion of points, so that only sets resem­
bling the other series strongly as to outweigh this dif­
ference will escape the attraction and have a chance of 
being allocated to the less popular series. This effect 
is very marked in the case of experiment IVB, which con­
tains some highly popular originals, notably tree and 
boat; reference to Appendix Ill will show how it ruins 
my scoring of eighty sets from experiment IV.

Finally, if the method is applied, as I applied 
it, to drawings and originals taken from only two experi­
ments at a time, it is liable to be extremely insensitive, 
because so high a proportion as fifty per cent correct 
assignments might be expected to result from guesswork 
alone; while, on the other hand, the task of attempting 
to decide what fraction of a maximum of ten points should 
he allotted to which, or perhaps each of several, of more 
than twenty originals is too difficult to expect any or­
dinary person to attempt with success.
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In vie*  of these handicaps it is hardly surpris­
ing that application of the Bethod was next door to being 
a failure. Mr. and Mrs, Oliver Catty, to whom I n.m very 
■uch indebted in this matter, working on the suitably 
grouped, randomised and camouflaged drawings of the first 
three experiments, obtained a result slightly beyond the 
.0? level of significance, which looked reasonably prom­
ising, though hardly a rich reward for the examination of 
over 650 drawings. But even this was reduced to no bet­
ter than .12 when my own scoring of eighty set3 from ex­
periment IV, A and B, were included, and was only raised 
to a level a little better than .03 by the incorporation 
of the sixteen sets of the Individual experiments. De­
tails are given in Appendix III.

These results were disappointing, especially in 
view of the amount of labour involved, and by contrast 
with the degree of success apparently visible to the 
naked eye. It seemed clear to me that the method was 
at once too delicate and too cumbrous, too elaborate and 
too insensitive, to be of permanent utility, and that 
something considerably better would have to be devised.

£• Iks. StelLad al EaUaiils. Kila-
This, the third and (so far) last meth­

od adopted was designed to overcome the difficulty of 
Displacement which stultified the first, while avoiding 
the defects of vagueness and insensitivity which, so far 
as 1 could judge, were chiefly responsible for the poor 
results obtained from the second.

It must be realised that all the time the collec­
tion of material and attempts at assessment described a- 
hove were going on I was continually impressed by the 
plain, commonsense evidence that the experiments seemed 
to thrust upon my notice. For example: The originals of 
the first experiment contained a hand, and the thirty­
seven sets of the first experiment showed at least six 
obvious drawings of hands, apart from several with plaus­
ible claims as partial successes; in contrast, the thir­
ty-one sets of exper ^ents II and III produced no more 
than one glove and one finger-nail, which might perhaps 
count as one success for hand between them. For buffalo, 
I found five obvious cows in the first experiment, but 
only two in the second and third together. Similarly, 1 
found five unmistakeable guns, cannon, etc., for shoot­
jug among the drawings of the twenty sets of experiment 
II, and only one very doubtful candidate in the forty­
eight sets of experiments I and III. Again, when 1 
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began to examine the drawings of experiment IV, I found 
a very satisfactory number of scissors aud balances, 
neither of which had appeared at all in the drawings of 
the first three experiments, together with an apparent­
ly undue proportion of ewers (or similar vessels) and 
isolated trees. It seemed to me almost incredible, on 
common sense grounds,that these effects were solely due 
either to chance or to the wishful selectivity of my own 
mind, or that, if they were genuine, it should be imprac­
ticable to demonstrate them significantly by some toler­
ably simple method.

I accordingly determined to abandon, for the time 
being at any rate, my ideas on giving full scope to poss­
ible associations, distortions of form, symbolisms, etc., 
and to concentrate on the simplest and most straight-for­
ward method of assessment possible, 1 similarly resolved 
to discard the niceties of gradation afforded by giving 
anything from 0 to 10 points to a resemblance, together 
with the system of scoring in proportion to the impor­
tance of the object in the drawing, and to base the as­
sessment as nearly as possible on the simple principle 
"Do this drawing and that original plainly and unmis- 
takeably portray the same thing? If they’do, give one 
mark; if they do not, give nothing." In other words, 
only 'palpable hits' were to be counted.

This sounds simple enough on paper, but in prac­
tice it is not nearly so easy as might be supposed, and 
I found it quite impracticable (somewhat fortunately, as 
it proved) to induce others concerned to adopt and main­
tain the high standard I originally envisaged, and ex­
tremely difficult to adhere to it myself.

In the first place, I realised that it would be 
necessary, even before 1 started, to modify the basic 
rule, so as to cover composite drawings containing more 
than one object, by adding "or does the drawing provide 
plain and unmistakeable evidence that the object por­
trayed in the original was prominently in the mind of 
the percipient when he made the drawing", or words to 
that effect; and the introduction of the word 'prominent­
ly' at once opens the door to a certain amount of differ­
ence of opinion and ambiguity; yet without this modifica­
tion a number of drawings which common sense would in­
dicate as clearly 'hits', such as horses in carts, or 
cows standing under trees, might be rejected by too lit­
eral a follower of instructions.
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In the second place, even the words ’’the same 
object" cannot be wholly unambiguous; for example, a 
drawing of a child might be held to represent ancestor 
just as well as the old man I actually drew, for very 
uany children have descendants and all ancestors were 
young once. In cases such as this it seems necessary to 
keep pretty closely to the actual drawing; whereas with 
an original like net ^experiment 1,8) it is more impor­
tant to consider what was in the agent's mind (namely, 
illustrating a net) rather than all of what was drawn 
(namely, a wan pulling a net with little ftsh in it out 
of the sea) for it would be obviously absurd, or so I 
think, to give a mark to every drawing which shows a 
■an, a fish or the sea, without any indication of the 
net. On points such as these opinions may well differ, 
and it does not very much matter what we decide to do, 
provided our decision is not manifestly nonsensical and 
that we hold to it with reasonable consistency; indeed, 
failure to conform to even these conditions would not 
necessarily prove fatal. It will be understood, or so 
I hope, that no convention of a general kind can possibly 
produce a spurious positive result; this could only be 
done by forcing upon the marker some arbitrary specific 
convention based on a preliminary study of the material. 
For example, I might notice that there was a large num­
ber of keys drawn among the sets of experiment IV as was 
the case, and then suggest or insist that keys should be 
given a point for, let us say, castle; this, if followed 
would lead to a number of unjustifiable winning hits be­
ing recorded; but a general instruction such as 'clear­
ly identifiable parts of objects should be treated as if 
the whole object were drawn' could do no harm; for there 
is evidently no reason why such a rule should increase 
the proportion of hits registered on originals in the 
series at which percipients were aiming (i.e., 'winning 
hits' or 'winners') compared with those on series at 
which they were not aiming ('losing hits' or 'losers'), 
and it is by the relative frequencies of these, not by 
the total number of hits of all kinds, that the issue’ 
■ust be judged..

On the other hand, it behooves us to frame our 
rules with intelligence, because, if we made them too lax, 
we shall tend to blur whatever pattern the data might 
otherwise reveal, while, if we make them too stringent, 
we shall risk having no pattern to blur. Thus, if we 
fave a mark to arrow for every drawing with a straight 
ine in it ('straight as an arrow'), and one to shell 

for every drawing with a curly line in it, we should be 
likely so to over-weight these two originals with marks 
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as completely to swamp out the kind of thing *e  are look­
ing for; while if we insisted on a drawing being an exact 
point to point counterpart of the original before giving 
it a mark, we should ensure a perfectly null result by 
being unable to award any marks at all.

Our business, clearly, is to steer between the 
two extremes by framing the simplest set of common-sense 
rules we can, and to leave the doubtful cases to the dis­
cretion of the marker aided by whatever suggestion of a 
general and non-tendentious character we can supply, I 
shall refer again shortly to the instructions and guid­
ance actually used, but the underlying principle re­
mained substantially that given above, namely: 'Stick to 
the obvious; avoid the recondite; give one mark for a 
palpable hit, nothing for a miss, and half a point if 
there is real doubt', Thus three degrees of resemblance 
were recognised - hit, miss and doubtful - compared with 
the eleven permitted in the method of decimal scoring,

In the interests of sensitivity I also decided 
that all drawings must be marked against all originals, 
within any self-contained group of experiments-**,  as op­
posed to working by pairs of series of originals as I 
did with the preceding method, This involved trying to 
bear fifty originals in mind at once, or else adopting 
the terribly tedious procedure of comparing each drawing 
with each original in turn; but on the credit side there 
was no longer any need to think about exact gradings or 
to look for associations and the like, so that, it was oot 
quite so formidable as it sounds, and the experience 
showed that it could be done without undue difficulty.

I have already emphasised the necessity for bas­
ing our enquiry on an empirical study of the frequency 
with which people do in fact draw the objects depicted 
in the originals, on occasions when these originals are 
not exposed, but a few remarks in amplification may not 
be out of place here. It is no use congratulating our­
selves on the fact that hands and cows, guns and spinning 
tops, scissors and balances turn up where they should ana 
not where they shouldn't, if at the same time, unremarked 
by us, other originals are scoring a profusion of hits in 
winning and losing positions indiscriminately. If our

24. I shall discuss elsewhere the question of what is to be done 
when we are dealing with isolated experiments, or small groups; 
one cannot go on marking all drawings against all originals in­
definitely, nor can one be sure of alwavs having a suitably 
sized group within which to work.
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original5 consisted preponderantly of objects which, like 
trees and boats, are very commonly drawn, it night quite 
well happen that a few lucky hits on tbe less popular 
originals, in the right place and not repeated elsewhere, 
would look extremely impressive to the expectant eye, 
whereas they would really be no more than some of those 
insignificant aberrations with which any large collection 
of random data is almost certain to be embellished, We 
have no right to pick out the plums, however conspicuous 
they may be, and to use them alone in a test of signifi­
cance; though we may quite Legitimately test them mental­
ly, so to speak, in the light of our general experience 
and common sense, with a view to forming a qualitative 
judgement as to what is going on. For a statistical test 
we must take account of all hits, whether 'winners' or 
'losers', within the group concerned, before we can de­
cide on the likelihood of the observed proportion of 
winners being the result of chance alone.

Mathematical IlfialfiâllL*  The statistical treat- 
aent necessitated by the method does not, fortunately, 
involve any very recondite process; indeed, the first 
stage is a matter of no more than common sense arithmetic. 
Ke will suppose that an unbiassed judge has given us the 
number of hits scored by all the percipients of each ex- 
periaent on the originals of that experiment and of all 
others in the group considered; that is to say, tbe num­
ber of hits scored by all drawings on all originals suit­
ably subdivided under experiments. A certain number of 
these will be 'winners', namely those scored by the per­
cipients of any particular experiment or the originals 
used in that experiment, and the remainder will be ’los­
ers'. Our task is first to calculate, from the empirical 
data provided, how many winners we should expect, and 
then to apply a test of significance to show how likely 
it is that the observed number differs from the expected 
number as much as it actually does (or more) if this dif­
ference were the result of chance alone.

In dealing with the first of these stages we ig­
nore 'misses' altogether; for these are of no more inter­
est to us than would be calls of ’spade' or ’club' by a 
percipient trying to guess cards in a pack consisting 
(unknown to him) solely of hearts and diamonds. All we 
are interested in is the question of whether percipients 
tend to draw hands, horses, violins, scissors, trees, 
etc., significantly more often when these objects are 
represented among the originals used in the course of an 
experiment than when they are not, and the frequency 
with which they draw armadillos, razors, kite-balloons,
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or other objects which have not begn presented at all, 
can throw no light on the problem.

Now suppose, for the sake of illustration, that 
our judge has recorded a grand total of 1,000 hits by 
all drawings on all originals, and that these include 
twenty-five boats; and suppose also that 400 hits of on*  
kind or another were made by the percipients aiming at 
the series of originals in which boat appeared. It ia 
now no логе than a simple proportion sun to ascertain hot 
■any of those 400 hits nay be expected to be boats, if 
chance alone is operative. For we have just found that 
boats make up twenty-five thousandths of all hits, or 
2.5%, and on the chance hypothesis there is no reason for 
supposing that this proportion will he greater or less ii 
any particular saaple we may happen to choose; so we 
should expect to find 2.5% of 400, i.e., ten boats, ap­
pearing among the drawings of the percipients in question 
We may repeat, the process for all the originals in turn, 
or, Bore simply, вау write aj for the total number of 
hits scored by the drawings of the Jth experiment on all 
originals, bj for the total number of hits scored on the 
originals or the Jth experiment by all drawings, and N 
for the total number of hits, when oybj/N gives us the 
expected number of hits by the drawings of the Jth ex­
periment on the originals of that experiment; that is to 
say, the expected number of winners for the experiment 
considered. Then the total expectation of winners will 
be S(a,bj)/N, where S denotes the process of summation 
over all experiments of the group. If we find that the 
observed number of winners is considerably in excess of 
the expected number thus calculated, we shall have 
grounds for suspecting that the chance hypothesis is in­
sufficient to account for the facts observed, and that 
the frequency with which drawings representing the var­
ious originals appear is not independent of whether 
those originals occurred in the series at which the per­
cipients were aiming. But we cannot form an accurate 
judgement until we have determined the 'variance*  of the 
expected number, that is to say, a quantity which serves 
as a measure of the extent to which the theoretically

25« Readers who prefer a логе mathematical form of argument on this 
point may consult Mr. W. L. Stevens’ paper on Tests of Signifi­
cance for Extra Sensory Perception Data: Psychological Review, 
Vol. 46, No. 2, March, 1939*  A few moments study will show 
that the situation in which we are interested is formally equiv­
alent to that of card matching there discussed, and that to ig­
nore the misses is merely to say that certain types of card in 
the target pack have zero frequency.
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calculated expectation is likely to vary under chance 
conditions and accordingly affords a means of judging 
whether any actually observed deviation therefrom is 
likely to be due to chance alone.

This is not such a simple matter as that of de­
termining the expectation, and the interested reader 
should refer to Mr. Stevens' paper, Teets of Stfnt fl- 
eance for Extra Sensory Perception Data; Psychological 
Review, Vol. 46, No, 2, March, 19^9» where it is shown 
that the value of the variance, ог, is given by 

j|2(n2'Í) {s2<ajbj) + N2’s<ajbj> - N-S(ajbj)(aj+bj’) 

which is not, in practice, nearly so formidable to deal 
with as it appears. From this quantity we derive the 
Standard Error (a) of the expectation, by taking the 
square root; dividing this into the observed excess of 
wieners we obtain the value of the 'normal deviate', 
whence, by reference to the appropriate tables in the 
usual way, we find the probability of such an excess, or 
a greater, arising as a result of chance alone. An ex­
ample will be shown worked in full when I come to discuss 
the outcome of the experiments as a whole. A discussion 
of the applicability of Mr. Stevens' method to the pres­
ent problem, by Dr. Irwin and Mr. Gatty, together with a 
physical analogy due to Professor Broad, will be found 
in Appendix V.

Marking the Diawiugs. Meanwhile we must consider 
the very important matter of how the drawings were in 
fact marked, and the precautions taken to ensure that 
the data to be used in subsequent calculations were whol­
ly or substantially unbiassed.

To start with, all drawings were marked against 
all fifty originals by myself. This was done partly as 
a natter of exploration, in order to see whether the 
method seemed promising, and partly to find out at first 
hand what sort of difficulties or ambiguities were like­
ly to be encountered. 1 did this work as carefully and 
conscientiously as I could; but, since I knew which draw­
ings were aimed at which originals, the highly signifi­
cant result I obtained cannot be accepted as reliable 
evidence. 1 do not think I erred in the direction of 
living winning points where none were deserved - that, 
1 found, was fairly easy to avoid; but it was only nat­
ural that, knowing a given batch of drawings to have 
been aimed at a particular series of originals, I should 
have other series less prominently in mind than this,
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and should thus tend to miss a certain number of 'losers 
which a wholly uninformed judge might find. On the othti 
hand, since I had drawn thirty of the fifty originals 
myself, and had assisted H.S.C, in the preparation of the 
remainder, it is reasonable to suppose that 1 was in & 
better position than any outsider to know what the agent 
actually had in mind at the time, and thus whether any 
particular drawing successfully reproduced it; and this 
wight well be of importance from certain points of view, 
Be this as it may, however, my own markings must evident­
ly be ruled hors concours: they are given below as a 
matter of comparative interest only and no conclusions 
are based on them.

For the next, and all-important, stage I was so 
exceptionally fortunate as to secure the help of Mr. N. 
Т» Hindson, the value of whose contribution to the work 
cannot be overestimated. Mr. Hindson not only had the 
leisure and critical interest necessary for undertaking 
the task of marking, but had pursued until recently the 
career of Bank Inspector - a vocation well calculated, 
one may suppose to promote just those qualities of ob­
jective judgement and indifference to tedium which are 
most necessary here. To say that 1 am very deeply in­
debted to him is seriously to understate the case; for 
without his aid the work might well have come virtually 
to a standstill for lack of a suitable judge. As it was 
his marking, carried out under carefully planned and 
maintained conditions of ignorance, yielded a highly sig­
nificant result of the highest importance.

The fifty originals weFe given to Mr. Hindson 
arranged in alphabetical order, that is to say randoeleei 
or shuffled from the point of view of deciding which be­
longed to which experiment; and 1 was careful to remove 
completely, by cutting off the tops of the sheets, sucb 
numbers or letters as had been used at earlier stages, 
which might possibly have identified certain originals 
as belonging to the заме experiment.

Instructions were contained in a 'Guide to Scor­
ing Hits', which seems of sufficient importance, in the 
circumstances, to be worth reproducing as Appendix IV. 
This 'Guide' was supplemented by a number of 'Notes on 
Originals', which was intended to draw attention to 
various points I had noticed in the course of my own 
marking. The idea, which Mr. Hindson adopted, was that 
the judge should go through the Notes first, before 
tackling the work of marking, and make up his mind what 
policy he would adopt with regard to each of the points
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indicated, before actually meeting with them, so as to 
reduce the risk of varying his standard in the course of 
the work.

In eparing these notes, 1 was careful always 
to use either an interrogative or an imperative form, in 
drawing attention to the points raised, in order to 
avoid giving any suggestion as to how I thought they 
ought to be dealt with. Examples are:

"BOTTLE: This was based on the dictionary word VACITM 
BOTTLE, which was rejected as too difficult. What will 
you givp to carefes, medicine bottles, rubber hot-water 
bottles, jars, vases, etc.?'1

I must, add that Mr. Hindson specifically author­
ises me to say, which is important, that he had no clue, 
at any time during the marking, as to which originals 
corresponded to the various batches of drawings submit­
ted to him, and that neither my written instructions nor 
■У verbal comments influenced him in any way towards 
assigning marks to drawings in respect of one original 
rather than another.

"EWER: In the agent’s mind the distinguishing features 
were the handle and the constricted neck. Should full or 
half hits be given for two-handled vases? For watering 
cans, teapots, etc., with handles but also spouts? For 
teacups, etc., with handles but no constriction? For 
saucepans, etc., with a different sort of handle? For 
vases, etc., with constriction but no handle?"

"FLAG: It will be necessarv to distinguish this from 
Royal STANDARD. The flag drawn is a black flag with a 
strongly marked White Latin Cross. Consider black flags 
(without crosses), plain flags, striped flags, Union 
Jacks; Latin crosses without flags: other sorts of 
cross; also pennants, burgees, etc."

It will presumnblv be agreed that notes such as 
these, while they may serve u useful purpose in direct­
ing the attention of the judge to the kind of problems he 
will have to solve, contain no suggestion as to which 
solution he should adopt in any instance, and still less 
(if possible) as to which solution would be favourable 
to the experiment. The notes are given in full in Ap­
pendix IV.

1 hope I need hardly add that, when I discussed 
the matter with Mr. Hindson, 1 was most scrupulously 
careful not to say anything that could possibly be in­
terpreted as a specific recommendation, in respect of 
any original or type of drawing, one way or the other.
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in other words, he did the marking completely 
’blind’ in every relevant sense, so that his results aq 
be accepted as wholly without bias, and 1 venture to 
assert without much fear of contradiction that data ob­
tained under these conditions cannot plausibly be as­
sailed even by the most exacting criticism. I accord­
ingly take Mr. llindson's figures*- 4* as fundamental in the 
whole of the investigation of this group of experiments 
that follows. Only these figures, be it noted, and such 
others as may be derived from them by rigidly objective 
processes, are eligible for consideration from the 
strictly evidential point of view; and only results ob­
tained from them will be claimed as evidence: though, 
as we shall see later, figures derived from other judge­
ments, into which subjective factors might theoretically 
be supposed to have entered to some extent, if in prac­
tice they probably or apparently did not, may be of con­
siderable interest from the standpoint of information м 
opposed to evidence.

26- Hereinafter known for short as the 'M. T. H. ’ figures.

Ai.tecaati.vfi, Harkiags: The next points 1 wish t« 
discuss will be best understood if I describe the cir­
cumstances which gave rise to them.

When the drawings of the first experiment with 
their assigned points, were returned to me by Mr. Hind- 
son, 1 found that he was marking on a very much more 
generous scale than 1 myself had done; for on these 
thirty-seven sets he had given a total of 272.5 points 
where I had given only - a ratio of almost exactly
three to one, This meant that he had been using a very 
much lower standard, or ’level of acceptance', than 1 
had used; but it did not, of course, mean that his mark­
ing was necessarily in any sense ’worse’ (or 'better') 
than mine, for the optimum standard to adopt for detect­
a real effect, if there is one, can clearly only be 
found by experiment. It might quite well happen, in­
deed - and apparently does - that many resemblances mncb 
less noticeable than those which I myself would reckon 
as ’paLpable hits' are yet to some extent inspired, so 
to say, by the originals and, if this were so, a stand­
ard of marking which counted them would be preferable 
to one that did not. But at the time in question I was 
full, to the point of obsession, with the idea that it 
was very important to keep the standard as high as poss­
ible; this was partly in reaction from the disappointing 
results of the Method of Decimal Scoring, in which marks 
so low as one tenth of the maximum could be given for 
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faint resemblances and associations, and partis because 
J knew from ray own marking that the usg_of a high stand­
ard would lead to significant results.It was not un­
natural, therefore, that 1 became apprehensive lest the 
adoption of so much lower a standard might result in a 
serious and possibly fatal dilution of the effect 1 hud 
good reason to suppose was there.

I accordingly asked Mr. Hindson to raise his 
standard somewhat in future, and at the same time I cast 
about in tny mind for some method of eliminating the feeb­
ler resemblances, if need be, on as objective a basis as 
possible.

As regards the first, 1 may say that Mr. Hindsoo 
adjusted himself to my demands with great success; in 
marking experiments II to IVB, he gave 576.0 points as 
compared with my 46b.0, which is a ratio of only about 
1.25 to 1.

As for the second, I finally decided on the plan 
of picking out all the drawings on the parking of which 
Mr. Hindson and 1 did not exactly agree“4 and submitting 
them to independent arbitration. This seemed to be the 
best practicable expedient in the circumstances, which 
were intrinsically somewhat difficult lAugust, 1939), 
even though it was not absolutely rigid evidentially, 
for reasons which I shall discuss in a moment. I wanted, 
first of all, to be quite satisfied in my own mind that 
the results of the marking 1 had done were not due to 
pathological aberrations on my part; so that in the event 
of Mr. Hindson’s marking yielding null results 1 could be 
reasonably sure that this was due to his employing too 
generous a standard and not to there being nothing to 
detect. If, on the other hand, Mr. Hindson’s unarbitrat­
ed narking were to lead to a significant positive result 
fas it did) no harm would be done; on the contrary, a 
very approximately rigid alternative assessment of this

2?. I suppose I must point out here that tbe fact of my own marking 
being inadmissible as strict evidence in favour of the occur­
rence of a real effect does not render it useless as a guide; 
on the contrary, the fact that it was v*»ry  carefully and con­
scientiously done by the person who knew more than anyone else 
about the originals might well compensate for the possibilities 
of unwilting bias already mentioned. I knew very well that 
though I could not claim it as evidentially rigid, there was 
uncommonly little wrong with it, b.N.C,
I.e., including those to which one of us gave a full mark and 
the other a half, as well as those to which one gave a full or 
half mark and the other nothing.

results.It
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kind, using an appreciably higher standard than Mr. Hj06. 
son’s, could hardly fail to be of ç^nsiderable interest 
from the comparative point of view“°. ,

There are two reasons why these arbitrated fig­
ures may not be perfectly rigid. First: It might be 
suggested that I myself, wittingly or unwittingly, had 
marked potential winners with generosity and potential 
losers with meanness. If this were so and if, as was th 
case, M.T.H. marked much more generously all round, the 
result would be that relatively few potential winners 
would come up for arbitration, because he would have 
passed most of my selections; but there would be many 
potential losers, because I should have disagreed in ad*  
vance with his losing selections. If theD, as was also 
the case, the arbitrators were urged to adopt a high 
standard, these losers would be extensively rejected, h 
a result, the proportion of winners would be unfairly ib 
flated. This supposition is contra-indicated by the 
evidence. M.T.H's original entries contain 280 or 23*161  
potential winners, while the 934 entries submitted for 
arbitration contain 213. or 22.81; the difference is 
trivial by inspection.

Second: Professor C. D» Broad and Professor H.
H. Price very kindly consented to do the arbitrating. 
Of these, the former had considerable knowledge of the 
originals, though the latter had not, and it is not al­
together impossible that this knowledge might have intro­
duced some slight measure of unconscious bias into sone 
of the judgements. But this also lacks material support 
If such a tendency were appreciably operative, we should 
expect to find Professor Broad giving considerably mote 
points to winners and fewer to losers as compared with 
Professor Price. There is a very slight tendency to 
this effect to be observed in the 5&6 cases in which in­
dependent judgements from both are available- , but when 
the figures are tested for significance by the ordinary 
2x2 method, we find that a discrepancy as large as 
that observed, or larger, would occur a shade more oftea 
than not by the operation of chance alone.

29» External circumstances, I may remark, made it impracticable to 
postpone action until after all 1r. Ihndson's figures had been 
received, collated and computed.

30. Professor Price was unfortunately unable to complete the whole 
of the work. For the latter part of experiment IVA and the 
whole of JVB, the onus of arbitration fell on Professor Broad 
alone.
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We nay accordingly conclude that, although the 
arbitrated figures are not evidentially impeccable, they 
are none the less entirely satisfactory for all practical 
purposes, and nay be safely used wherever information 
rather than the highest grade of evidence is in question; 
for the latter, we may rely on the unarbitrated M.T.H. 
figures and their derivatives.

Derived Figures; 1 have already pointed out that 
a genuine effect, if present, night be obscured by either 
too generous or too strict a standard of narking, and a 
■oaent's reflection will show that there must be some 
optimum standard which will bring out to the best advan­
tage whatever effect there may be. It is clearly of 
considerable practical interest to ascertain, if we can, 
whether we are approximating to this optimum, or whether, 
in future work, we should do better to employ appreci­
ably higher or lower standards.

This can, of course, only be done by varying the 
standard in both directions and seeing whether the best 
result (after making due allowance for differences in 
the size of the sample) lies between these limits. It 
is fortunately possible to do this very easily, and per­
fectly objectively, in the case of any set of*  data scor­
ed on the full mark, half mark, or zero method; for 
changing all half marks into full marks will give us the 
effect of using a lower standard, while changing them 
into zeros will be equivalent to raising the standard. 
In the one case we treat all doubtful assessments as 
full-fledged winners, which may well be over-generous; 
in the other we treat them all as misses, which is likely 
to err on the side of strictness.*  These figures, which 
will be discussed in due course, were easily obtained 
iron the original M.T.H. data, but to obtain the arbi­
trated figures and their derivatives called for consider­
able care and labour in tabulation and checking.

lãlllÜJitioíL, 1 began, as already implied,
by preparing lists of all drawings about which M.T.H. 
and I did not exactly agree; but to these I added a 
considerable number about which we did agree, either be­
cause 1 was not altogether confident that even our agreed 
judgement was sound, or because it seemed to me that our 
policy had not been wholly consistent. From these lists, 
after the arbitrators had recorded their judgements on 
them, I prepared 'Summaries of Arbitration*  for the draw­
ings of each experiment in turn. Each such summary

31« Kutatls »utandls, a similar procedure may be applied to all 
data obtained from a graduated system of marking. 
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showed, for the drawings of the experiment concerned as 
compared with each of the fifty originals, (a) the num­
ber of hits on the original as agreed by M.T.H. and my­
self and not submitted to arbitration, (b) the number 
of drawings submitted which were unanimously discarded 
by the arbitrators, (c) in detail, the mark given by 
each arbitrator to those drawings they did not unanimous­
ly discard, and (d) the lower of these two marks, if 
different. This last was because it was agreed at the 
time that, 'in the interests of conservatism’ nod to 
maintain a high standard, the lower of the two arbitra­
tions should be taken; but there was, of course, nothing 
binding or sacrosanct about this decision, and I shall 
also give the results obtained by taking the higher of 
the two: note that, since there was only one arbitrator 
for the latter part of IVA and the whole of IVB, the 
'high' and 'low' arbitrations are identical in this re­
gion. From these Summaries it was easy to extract the 
requisite information, namely the number of hits scored 
by the drawings of each experiment on the originaLs of 
their own and of the other experiments.

When I had done this, 1 retabulated the whole of 
the data de novo, on a larger and more elaborate scale, 
in a kind of Master Table arranged by originals in al­
phabetical order instead of by experiments in chronologi­
cal order, and showing every entry made by M.T.H. or my­
self and the judgments of both arbitrators whether unan­
imous or not. By collecting the same figures from this 
table as from the summaries and comparing the two, I w&s 
able to detect any discrepancies there might be and to 
track them to their origin. At the same time I checked 
through all the arbitrators's decisions (and a great 
many of M.T.H’s and my own) with a view to detecting in­
consistencies of marking. A few instances were found, 
and submitted to Professor Broad for a ruling, which was 
then applied to all relevant cases. A few more drawings 
were discovered which had somehow managed to slip through 
the net, e.g., had inadvertently been omitted from ar­
bitration; there were not more than ten or a dozen of 
these, and nearly all could be confidently marked by an­
alogy with others of the same kind on which the arbitra­
tors had given decisions; in only some three or four 
cases was I obliged to rely on my own judgment, and in 
these I was careful, so far as was compatible with com­
mon sense, to weight the marking against rather than in 
favour of the effect looked for.

Thus the arbitrated figures, while lacking the 
perfect evidential rigidity of the M.T.H. unarbitrated, 
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represent the product of rd extremely careful and con­
scientious attempt to form considered composite judgment^ 
using a somewhat higher standard than M.T.H., on the 
P&rt of judges who, where they had knowledge that might 
bias the result, did their best to discount it. For 
certain purposes, such as determining the magnitude of 
the effect at the level of acceptance adopted, despite 
their lack of complete rigidity, are preferable to any 
single judgment however 'blind' it may have been.

Ig bUE. LrJ The method is based on the very sim­
ple plan of marking all drawings against all originals, 
giving a full mark if a drawing plainly resembles any 
original, nothing if it does not, and a half mark if 
there is real doubt. Mr. Hindson had no kind of clue as 
to which drawings were aimed at which originals, so that 
bis figures and their derivatives may be taken as com­
pletely rigid. The arbitrated figures, though theoreti­
cally less perfect, are practically reliable and amply 
good enough for informative purposes.



Section IV

RESULTS

A. Main Results

lift. L&lculftiioQ. Ql Ihg. Ílaiíl KesulLã fm Ik 
■lxljdlt Figures: We are now in a position to approach 
the central and crucial point of the whole enquiry, naie- 
ly the question of whether or not percipients tend, to a 
significant extent to score relatively more 'hits' on 
the originals of the experiment in which they are engages 
than they do on those of experiments in which they are 
not engaged.

The simple mathematical technique necessary for 
this purpose has been discussed above, and we will start 
by applying i t to Mr. Hindson’s unarbitrated and unmodi­
fied figures. These are shown tabulated in the appro­
priate manner at the top of Example I, where the whole 
calculation is given in full.

This table should be interpreted as follows; 
When the originals were removed from the alphabetical 
sequence in which they had been given to Mr. Hindson and 
were regrouped according to the experiments in which 
they were used, it was found that the drawings done by 
the percipients of experiment I had been credited with
51.5 hits on the originals used in experiment I, with 
77*5  on those used in experiment II, with 3b.5 on those 
of experiment III, with 25.0 on those of experiment IVA, 
and with 82.0 on those of experiment IVB, making a total 
of 272.5 assorted hits by these percipients. Similarly 
the percipients of experiment II scored 7.0 hits on the 
originals of experiment I, 18.0 on those of their own 
experiment. 12.5 on the originals of experiment III, and 
so on throughout the table, which shows a grand total of
848.5 hits scored on all originals by all percipients 
put together. Alternatively, we may read along the lines 
instead of down the columns to the effect that the orig­
inals of experiment I had 51*5  hits scored on them by 
the percipients of experiment 1, 7*0  by the percipients 
of experiment II, 5»5 by those of experiment III, and so 
forth, showing a total of 127*5  scored on them altogether. 
Either way, it is clear that the figures in the diagonal­
ly placed cells, set in heavy type, are the 'winners' i» 

66
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which we are interested, while all the others are 'los­
ers’. Summing the figures in the diagonal cells, we 
find 201.5 as the total number of winners scored; but 
this is of no use to us unless we also know (a) how many 
winners we should expect to find, given the known number 
of hits by each group of percipients and on each series 
of originals, if chance alone were operative, and (b) 
the extent to which this expected number is likely to 
vary under these conditions.

Recapitulating an earlier passage, we know that
I27.5 hits out of a grand total of 848.5 are scored on 
the originals of experiment I; that is to say, the frac­

tion of all hits. Since, on the null hypothesis,
there is no reason to suppose that one group of percip­
ients would score relatively more or less on these orig­
inals than any other, we should expect this fraction of 
the total hits scored by any group of percipients to be 
hits on the originals of experiment I. In particular, 

127. 5we should expect 548*6  of 272.5 to be the number of hits 
scored on the originals of experiment I by the percipi­
ents of experiment 1. This comes to about forty-one 
hits expected, so it is clear that, in this case, expect­
ation has been handsomely exceeded. Thus, to find the 
expected number of winners in any case, we multiply the 
appropriate column total by the corresponding row total 
and divide the product by the grand total.3- But since 
we are only interested here in the total expected number 
of winners, and not in the expectation in each experi- 
aent separately, it is quicker to multiply the column 
and row totals in pairs, sum the products, and divide the 
sna by 848.5*  This is shown in the first step of the ex- 
aaple, where it will be seen that the sum of the products 
concerned amounts to 138,545*25;  dividing this by 848.5 
we find the total expected number of winners, Ew, to be 
1Ó3.28. Subtracting this from 0w, the observed number, 
which we have already found to be 201.50, we obtain for 
?» the difference between them, a value of 38.22. That 
is to say, according to Mr. Hindson's marking, the per­
cipients have succeeded in obtaining between them some

32» It should be noted that this procedure automatically allows 
for the varying 'popularity' of the originals of the different 
experiments; for this is measured empirically by the total num­
ber of hits scored on the originals concerned by all the per­
cipients taken together, i.e., by the marginal totals 127.5, 
181.0, etc., and the expected numbers calculated are propor­
tional to these. Nutatts mutandis, the same is true of the 
differing numbers, or activity, of the percipients in the 
various experiments
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thirty-eight йоге hits, or 23)6, on the originals at whici 
they were aiming than we should expect them to do if 
chance alone were responsible. This sounds very fairly 
impressive, but whether it really is so, or whether it 
is the kind of fluctuation we might reasonably expect 
under chance conditions, cannot be decided until we have 
found the appropriate measure of chance fluctuation, 
namely the variance, in the manner already indicated.

he start by summing the corresponding column and 
row totals in pairs and then multiplying each of these 
sums, a ♦ b, by the previously determined product ab, 
thus obtaining a new series of products abfa*b},  which 
are listed in the example and have a total value of 
57,863>437»0ÜÜ. The work of calculating the variance is 
then more or less self-explanatory, We write down the 
square of the sum of the ab products and add to it the 
result of multiplying the sum of those products by the 
square of the total number of hits; from this we sub­
tract the sum of the compound products ab(a*b)  multiplied 
by the total number of hits. Dividing this by N-(N-l) 
gives us the variance, a2, which we find comes to 114.46S. 
Taking the square root of this gives the standard error, 
a, of 1Ü.699, and when we divide this into the value of 
38.22 already determined for D, we obtain a 'normal de­
viate', D/о, of 3*572;  that is to say, the observed de­
viation of 38.22 hits in excess of expectation is more 
than three and a half times its standard error. Refer­
ence to the appropriate tables, and interpolation, shows 
that a deviation of thia magnitude or treater nay be ex­
pected leas than once in a thousand such cases, or about 
once In 2,944, as the result of chance alone.

The result Is hlthly stént flcant, and the chance 
hypothest s uould be retarded as disproved In any normal 
context.

lib*.  Maia Resuilâ f£om MxIjJL. 'l££ived' figu££i: 
We may next apply precisely the same method to the fig­

cures derived from Mr. Hindson’s original data (a) by 
turning all his half points into full points, that is, 
by treating all his entries as of equal value, (b) by 
counting all his half points as zeros (i.e., ’misses') 
and using only those entries to which he gave a full 
point in the first instance. As already observed, these 
figures are every whit as rigid evidentially as the un­
modified version, but correspond to a lowering and rail­
ing of the standard in the two cases respectively. For 
comparison, we will also work two results of some inter­
est from the half points taken by themselves and treated 
simply as 'entries'. There is no need to tabulate these
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Table IV

Example I, Main Result for M.T.H. Figures

lablfc o£ P^LQls Award^:

On the Hits by the Drawings of Experiments
Original s

0 f I II III IVA IVB Total
I 5I.5 7.0 5.5 40.5 23.О I27.5

II 77.5 18.0 7.5 51.О 27.O 181.0
111 36.5 12.5 6.5 45.O 36.5 I37.O

IVA 25.O 7.0 4.0 41.0 24.5 IOI.5
IVB 82.0 19.O 10.0 106.0 84.5 ЗО1.5

Total: 272.5 63.5 ЗЗ.5 283*5 I95.5 848.5

Let a • > a a® , b . « • bebe the row and col-
ubd totals, taken in order, 1respectively (or vice

Sil»! 34.743.75; aj+bj 400.0; a i b I (a 1 +b j) 13,897,500.000
a,b, 11,493-50 as+b, 244.5; a3b 2 (a2*b t) 2,810,160.750
aebt 4,589.50 a,*b,  I7O.5; aebe<a,*b,) 782,509.750
a4b4 28,775.25 a<*b 4 385.0; a4b4(a4*b 4) 11,078,471.250
4bB 58,943.25 ae*b e 497.0; aBb„(aB*b e) 29,294,795.250

Subs: 138,545-25 1,697.0; 57,863,437.000

Ew 163.28 0w 2

N 848.50 N2 719,952.2

Whence S2(ab)
N2.S(ab)

Sub 
N.S(ab)(a+b)

Subtracting
Dividing by N2(N-

Whence

D/o

1.50; D 38.22

; N2(N-1) 610,159.531.875

19,194,786,297.5625
99,745,904,464.3125

118,940,750,761.8750
49,097.126,294.5000

69,643,624,467.3750
) gives o2 114.468

a 10.699

3.572

P .001 or 1/2,944 v.n. 



70 •JOURNAL OF PARAPSYCHOLOGY

data in full, or to reproduce the calculations, which 
exactly follow the procedure of Example I.

The results are of considerable interest, par­
ticularly when compared with that already obtained, which 
is included in table V below for ease of reference. The 
successive lines of the table show: The total number of 
points given, the expected number of 'winners', the ob­
served number, the difference between these, the value of 
the normal deviate, the probability of such a difference 
(or a greater) arising by chance alone, and the differ­
ence expressed as a percentage of the total number of 
points, the use of which 1 shall explain later»

It will he seen that all the first four results 
are handsomely significant, and that the effect of lower­
ing the standard is to push the value of P beyond the 
one in ten thousand point. No one can reasonably ask 
more from a test of significance than this, and the sup­
position that the observed excess of winning over losing 
hits is due to chance may be dismissed with considerable 
assurance.

lahle Y
Half and Pull Points Half Points Only

Halves 
as

Wholes
as

Marked

Halves 
as

Mi sses
All 

Halves
Rej ected 
Halves

N 1209 848.5 488 721 54b
Ew 227.01 163-28 100.62 128.90 93*76
Ow 280 201.5 I23 157 110
D 52.99 38.22 22.38 28.10 16.24

D/o 4.166 3.572 2.772 2.924 2.043
P< .000, 1 .001 .01 .01 .05

100D/N 4.383 4. 504 4.586 3.897 2.974

I hope no one will imagine that the foregoing 
treatment of the material is no more than an illegitimate 
monkeying with the data undertaken with a view to ex­
tracting a more impressive significance from them than 
they properly contain. My object is, rather, to throw 
light on the method of assessment adopted, both intrinsi­
cally and as handled by Mr. Hindson; and this, I think, 
the figures given succeed in doing with some success.

It is at once evident from an inspection of the 
table that 1 maligned Mr. Hindson in suspecting that be 
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was using too low a standard, and that I was wrong in 
supposing that a very high standard was necessary or 
even desirable; on the contrary, it will be seen, the 
improbability of the result being due to chance alone is 
raised wore than ten-fold by ignoring the difference be­
tween half and whole points and treating all entries as 
of equal importance, as is done in the first column of 
the table. If, on the other hand, we throw the half 
points out altogether, as under 'Halves as Misses', the 
significance is greatly diminished. So it is clear that 
the halves make a very useful contribution to the result 
instead of being, as I had feared, a dangerous diluent. 
Moreover, if we separate out the half points and treat 
then simply as 'entries', by themselves, as is done under 
'Half Points Only: All Halves', we find that they yield 
a strongly significant result. Finally, even those half 
points which were rejected by myself and at least one 
arbitrator as not up to so much as 'doubtful' by our 
standard ('Rejected Halves' in the table) give a result 
just better than the conventional level of significance.

We are accordingly led towards the very interest­
ing conclusion that the process of cognition involved is 
not an all or none affair, but that, on the contrary, 
the more remote resemblances may often represent just as 
genuine an effect as the closer, even if it be more dif­
ficult to detect. But before accepting this conclusion, 
even provisionally, there are two possibilities which 
must be considered.

First: May it be that the drawings receiving 
half points are largely those which are badly drawn? I 
a» fairly sure that this is not the case, though I do 
not see how 1 could easily justify my belief. But it is 
scarcely more than a matter of common sense to realise 
that the veriest scrawl of a tree, a boat, a jug, an an­
chor, a balance, a cow, a butterfly, and so forth, will 
be unmistakeably recognisable, which is all that is nec­
essary to gain a full point. Moreover, the instructions, 

were explicit ns to disregarding lack of skill in 
draughtsmanship and, I am confident, were duly followed. 
The situations which led to the giving of half points 
were rather those in which it was necessary to decide 
whether the clearly depicted object was near enough to 
the original in nature to justify a point being given, 
for examples: Is the outline of a Latin Cross to be 
given anything for flag, in which a cross is the most 
conspicuous feature? Should a snail have a point for 
shell ? Should a steamer, or a rowing boat, or a gondola, 
nave one for boat? What sort of leaves are like enough
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to those io exfoliate to justify a point? In very aany 
cases such as these the judge would end by giving a half 
point; and it is they together with a certain number of 
vague, as opposed to ill-executed, drawings which are 
■ainly responsible for the large number of half-point 
entries.

Second, there is the possibility that Mr. Hiod- 
son may have been exceptionally chary of giving full 
points at all, and may have diffidently given half points 
where a less cautious marker would have given wholes. I 
think I am prepared to do so far as to say this is quite 
definitely not the case. Mr. Hindson gives a total of 
488 full points; 1 appear to have given 453, so that be 
is slightly more lavish than I am - not less - though 
only by about 7iS. On the other hand, only 175 of his 
721 half points survive arbitration at all, and only 
five are converted by the arbitrators into full points; 
so he clearly has not marked a large number of ’palpable 
bits’ too low. khat he has done is to be appreciably 
more generous in the matter of full points than I, and 
to give no fewer than 721 half points to my 212. This h 
in no sense a reflection on his marking, which, in my 
opinion, would be difficult to improve upon. On the con­
trary, because he was quite free from bias, as no one 
who 'knew the answer' could possibly be, and could ap­
proach the work with a free and open mind devoid of 
guess-founded obsessions, he was able to recognise a 
larger number of resemblances which I was afraid to ad­
mit for fear of 'dilution', though they were in fact to 
an important extent non-fortuitous.

On the other hand, his half-point entries are of 
a lower quality, as is to be expected, than his full­
point; and it will be well to devote a few paragraphs to 
this question of 'quality' before we go on to discuss 
the arbitrated data.

MfiaSUZtS 2Í ÜUaLÜX’- At the beginning of an 
investigation of this kind we are, very properly, chief­
ly interested in deciding whether any real effect occurs 
at all.*  but as soon as our basic experiments have gives 
a sufficiently significant result to satisfy us, even 
provisionally, that this is the case and that there is 
something worth studying in our material - and we cer­
tainly claim to have achieved this here - we shall want 
to answer questions of a much less simple character. 
For example, we shall want to know whether one group of 
percipients is relatively more successful than another, 
whether women do better than men, and so forth. In all 
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such cases it will often be necessary to use sone measure 
of success which is independent of the total number of 
hits recorded, for in general this will merely be pro­
portional to the number of percipients concerned. At 
the aoaent, it would be of interest to know whether soae 
standards, or methods of judging, are more efficient 
than others, in the sense of enabling us to select from 
the raw material a group of drawings containing a higher 
ratio of genuinely cognised specimens to fortuitous re­
semblances, as opposed to being merely more effective, 
in the sense of yielding a higher level of significance.

For it is not to be imagined that all 'winner' 
resemblances, however close, in a sample showing a sig­
nificant result, however high, are necessarily the re­
sult of genuine cognition; some are, we may be sure, for 
otherwise the significant result would not be obtained, 
but others will be purely fortuitous, and I see no means 
st present of telling which are which with any kind of 
assurance. And it might well be of importance, for some 
purposes, to employ material having the highest possible 
ratio of genuine to fortuitous hits.

Now it is easy to see that if there is a real 
effect, then of two samples of different sizes but iden­
tical constitution the larger will show the higher sig­
nificance, simply because it is larger; indeed, a large 
sample of low quality may even prove more significant 
than a small sample of higher quality. To a close ap­
proximation, if there is a real effect and N is larger, 
the result of multiplying the size of the sample by n, 
will be to multiply the value of the normal deviate n; 
thus, two samples of different sizes may reduce to level 
terms by dividing the normal deviate in each case by /N. 
But this gives a result approximately proportional to 
D/N. It is for this reason that I have here adopted the 
percentage of excess winners, 100D/N, as the most appro­
priate criterion of quality to use here.

Referring now to Table V, let us see what light 
this throws on what has been going on. In the first 
place, we see that, although the significance falls as 
the standard is raised, the quality rises; but the rise 
over the first three columns is very small, and some way 
from significance, though in the expected sense. This 
would appear to imply that the full points given are not 
worth very much more than the half points, and to a cer­
tain extent I think this is true; for I have the impres­
sion that sone of Mr. Hindson's fulJ-point markings were 
a trifle optimistic, and we shall see later that a 
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considerably higher value of Q (as I may conveniently 
call all such measures of quality) is obtained from these 
full-point eotries of which no one concerned had any 
doubts. On the other hand, we find a noticeable drop ii 
quality, as we should expect, when the half points are 
isolated and treated by themselves, and this is still 
more marked when we consider only the halves rejected by 
the arbitrators.

From these facts we may fairly confidently draw 
the following conclusions, which are not without impor­
tance:

1.. The cognitive process involved is not of an 
all or none character. That is to say, it may manifest 
itself in the production of drawings which are by no 
means unmistakeable likenesses of the originals (witness: 
’All Halves') and even in such as bear what many people 
would consider no more than faint resemblances to then 
(witness: 'Rejected Halves').

2. The lower limit of useful resemblance, if I 
may put it so, is probably being approached by Mr. Hind- 
son's more optimistic half-point markings; for the Re­
jected Halves, of which we have the very considerable 
number of 546, only just creep over the conventional sig­
nificance level. If the standard were*to  be made much 
lower, it seems probable that either there would be no 
effect at all, or at best that serious 'dilution' would 
begin to set in. I may easily be wrong here, and further 
work alone can show where, if anywhere the ultimate ef­
fective limit lies; but at present it looks as if the 
mesh of Mr. Hindson’s net had been cunningly chosen so ns 
to bring in pretty well all the worth-while*  fish.

3. The fact that the values of Q vary just about 
as we should expect them to goes some way towards assur­
ing us that the effect is a well behaved citizen of the 
scientific world; it would have been very disconcerting 
if we had found, for example, that the fainter resem­
blances were of higher quality than the strongerl

Saia Е&эдХи Arbi-LEaUi Ешш: As I
have emphasized above, results obtained from the M.T.H. 
unarbitrated figures are alone to be regarded as com­
pletely rigid from the strictest point of view; but, for 
reasons explained, the arbitrated figures have merits of 
their own. Since the process of arbitration has already 
been fully described, we may proceed at once to the re­
sults, which are given in Table VI below. To the 
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arbitrated results proper I have added, as a natter of 
interest, those obtained fron my own narking and by 
treating all entries, whether by M.T.H. or myself, on the 
sane lines as in the first column of table 1: There nust 
be treated as suspect, and no conclusions are based on 
then. The calculations were, of course, as shown in 
exanple I.

_______________________ Iftkle VI_______________________
W.W.C. W.W.C. Arbitrated Full

and High Low Points
M.T.H.

N 559 1329 558.5 486 314
Ew 128.88 260.53 122.24 113.46 71.41
Ow 166.5 323 160.5 140.5 90
D 37.62 62.47 38.26 27.04 18.59

D/o 4.052 4.564 4.054 3.158 2.770
P .000,1 10-5 .000,1 .01 .01
Q 6.730 4.701 6.850 5-564 5.920

Henn P • 001 (1/3, 588)
Mean Q 6. 252

The first two columns are self-explanatory; the 
third gives the results obtained by taking the higher of 
the two arbitranents where there is a choice; the fourth, 
those of taking the lower: the fifth is obtained by 
discarding all entries about which anyone concerned had 
indicated a doubt by giving a half point or less, even 
if others had given a full point.

Note first the high values reached as regards 
both significance and quality by ny own narking; it is 
fairly clear thae either my knowledge was too much for 
■y efforts to discount it, or that the quite legitinate 
factor of my understanding of what had been in the 
agents' minds proved valuable; unfortunately we cannot 
distinguish with certainty betweeo the two hypotheses. 
But note also that these values are fractionally exceed­
ed by the ’Uigh ’ arbitrated figures; as there is no real 
reason for suspecting these at all seriously, it looks 
as if my efforts to discount my own bias had been reason­
ably successful and that the second alternative exerted 
las I personally believe) an appreciable influence on 
the outcoue.

Since there is nothing to choose, so far as I 
can see. between the High and the Low versions of the 
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arbitrated figures, except that the latter is the «ore 
’conservative' - which is not necessarily a virtue - 1 
have given, at the bottom of the table, values of P and 
Q obtained from the means of the two sets of figures, 
It will be noticed that they closely agree with the 
M.T.H. unmodified figures as regards significance, but 
achieve this resuLt with the use of only 522 points 
(mean) instead of 848.51 that is to say, the quality of 
the sample obtained by the exercise of collective judg­
ment is better than that from a single marker. This is 
only what one would expect, on the general ground that 
two heads are better than one; but it may he of sone 
practical importance. It suggests the possibility that 
the best way to extract the most significant results 
from a given number of drawings may be to employ a plur­
ality of judges working to a low standard rather than a 
single judge working to a high standard, and to test 
successively the data on which they all, all but one, 
all but two, etc., agree - thus finding empirically tbe 
optimum cut-off point, which is presumably that at which 
real resemblances begin to pass into fanciful.

Summary: The results just discussed, above
all those of table 1, are of fundamental importance to 
the whole enquiry. They show clearly that it is in a 
very high degree improbable that the observed excesses 
of winning over losing hits are due to chance alone. If 
chance alone were operative, we should expect to find 
such a result as that of the M.T.H. ’All Entries' occur­
ring on the average only once in some thirty-three thou­
sand similar groups of experiments. It is accordingly 
very unlikely that we are being led astray by fortuitous 
resemblances. Sceptics must either find a flaw in the 
experimental procedure or conditions of marking, or show 
(which seems to me an impossible task) that the anteced­
ent improbability of such a phenomenon is at least com­
parable with the figure just given, or take refuge in 
avowed intransigeance. Meanwhile, we may regard the oc­
currence of a genuine cognitive process under the condi­
tions described as provisionally demonstrated, to a point 
which amply justifies continued study and repetition by 
others of experiments of the kind described.

he also conclude that the cognitive process is 
not of an all or none character, so that comparatively 
remote resemblances may be genuine in the sense of being 
non-fortuitous; and that, consequently, the use of a very 
high standard is not necessarily the best way of separat­
ing the wheat from the chaff.
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Ü. ULSELACEtU&I

1*  ÜÊÜÊ£ôl: The apparent tendency for an origin­
al to be reproduced by the percipient on some occasion 
other than that on which it was exposed was noted in the 
first experiment and has already been mentioned. If this 
apparent tendency is real (as we shall see that it is) 
there can be no doubt that it is a matter of the first 
iiportance. If it occurs in one direction only, namely 
that of making the reproduction appear after the occasion 
of exposure of the original, there would be a suggestion 
that the impression received may require some period of 
gestation in the subconscious before it can emerge into 
consciousness and be recorded, or perhaps that it only 
eaerges when some relevant extraneous stimulus gives it 
the necessary fillip; and either of these or similar con­
clusions would be of appreciable psychological interest. 
But if it occurs in the opposite sense, so that repro­
ductions tend to appear before the exposure of the orig­
inals which they resemble we should be confronted (in so 
far as the effect was significant) with empirical evi­
dence of a new type for the occurrence of a phenomenon of 
a precognitive character; and this would be of the very 
greatest interest from all manner of viewpoints beside 
the purely psychological.

The matter is accordingly one which must be in­
vestigated with the utmost care and rigour, and it will 
be well to begin by clearing the air of one or two poten­
tial misconceptions.

The one thiog we must not do, o£ course, is to 
claim as precognitive every resemblance^*  that occurs be­
fore its original and as retrocognitive every one that 
occurs after it; for this would be merely begging the 
question. In other words, we must decide before we start 
on what the words precognitive and retrocognitive may 
reasonably and usefully be supposed to mean.

It is, as usual, a matter of observed as compared 
with expected occurrences. be can usefully and validly 
speak of retrocognitions only i f we find a significantly 
greater number of resemblances than the hypothesis of 
chance would lead us to expect on some date or dates 
later than the relevant event; and nice versa for

33« The words 'resemblance', 'reproduction' and 'hit' may be regard­
ed as interchangeable and as denoting a drawing sufficiently 
like an original to have been scored by the judge. The degree 
of resemblance does not concern us at this stage. 
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precognitions. Beyond this we cannot safely go before 
we have studied the facts, though our general experience 
eight lead us to expect a continuous falling off in the 
frequency of the resemblances as the remoteness from the 
event increases. But we should have no right to coaplait 
if some to be surprised, i f it were found that the fall­
ing off vere of a periodic or fluctuating character. But 
our general knowledge of the way in which all kinds of 
phenomena occur suggests that, if pre- and retro- cogni­
tion be both phenomena of nature, the relative frequency 
of hits on a given original is likely to increase as the 
occasion on which a drawing was made approaches that oo 
which the original was exposed, to reach a maximum at or 
near the coincidence of the two, and to fall off again 
as the former recedes from the latter.

Our business therefore is to calculate from the 
observed data the number of hits expected to occur on 
occasions one, two, three, etc., places before, and one, 
two, three, etc., places after, the event concerned, 
namely the exposure of an original, and to compare these 
calculated values with the numbers actually found.

i.’ ILlU-Stialiaa eX To illustrate the
procedure, which becomes laborious when large numbers of 
occasions and originals are involved, we will take tbe 
relatively simple case, of no special importance intrin­
sically, of the originals and occasions of the first ex­
periment.

The tabulated data and the results of tbe calcu­
lations are shown in Example IV, the first part of which 
should be read as follows: On tbe first occasion one 
hit was scored ou the first original (Bracket), on the 
second and third occasions no hits, on tbe fourth occa­
sion one hit, ou the fifth two hits, etc., ... a total 
of seven ’hits’ or resemblances to the original bracket 
being found among the drawings of tbe first experiment 
percipients. Or alternatively: Among the drawings done 
on the first occasion there were found one resembling 
bracket, one resembling buffalo, none resembling fess or 
hand, two resembling cross-stitch, etc., etc., ... a 
total of five hits on one or other of the originals of 
experiment I being found among the drawings done on tbe 
fi rst occasion.

It will at once be realised that the figures in 
the 'leading diagonal', shown in heavy type, represent

34. 1 again use lhe 'M.T.H. All Entries' data, and shall do so 
henceforward unless otherwise expressly stated.
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the number of hits scored on the several originals on 
the occasions on which they were exposed; that is to say, 
hits not displaced in either direction but coinciding 
with the event - or, wore accurately, occuring within 
the period of exposure, which constitutes coincidence 
for our purpose. It is also easy to see that the next 
diagonal upwards and to the right, parallel to the lead­
ing diagonal, contains the numbers of bits scored on the 
occasion immediately after the event, of which there were 
one for buffalo, one for hand, two for cross-stitch, two 
for bottle, etc.; whereas the diagonal below and to the 
left of the leading diagonal shows the numbers of hits 
scored on the occasion immediately before the event, of 
which there were only one for buffalo, one for bat and 
two for net. Similarly, as we proceed outward from the 
leading diagonal, we find diagonals containing the num­
bers of hits scored on the second, third, fourth, etc., 
occasions before or after, as the case may be, that on 
which the original they resemble was exposed. Our task 
is to determine whether there is any significant tendency 
for the observed numbers in these diagonals to exceed 
their expected values as we approach the leading diagon­
al from either direction, or both.

The procedure is simple enough in principle, and 
is basically the sane as tbat which we adopted for ob­
taining the expected number of bits on the originals of 
a particular experiment by the drawings of that experi­
ment when we were calculating the main results q.u.. 
The number of hits to be expected in any 'cell*  or com­
partment of the 10 X 10 table of Example IV ia obtained 
by multiplying together the two marginal totals concern­
ed and dividing the product by the total number of bits. 
Taking tbe extreme bottom left hand corner as an example, 
we note that only one bit was scored by these percipients 
on the original anchor, being 1/81 of the total; alto­
gether, five hits were scored on these ten originals on 
the first occasion; so, if no cause other than chance is 
operative, we should expect the sane proportion of an­
chors among these first hits as in the total, vtz, 1/81, 
from which it follows that tbe actual expected number of 
hits will be 5/Ы, or .062. In practice, of course, one 
cannot have .062 of a hit, and the expectations in in­
dividual cells are far too small to be useful or inter­
esting, but this does not affect the principle involved, 
for the next diagonal nearer the centre, the expectation 
will be (3 X 5)/81 for the beetle cell, and (1 x 7)/81 
for the anchor cell, making a total of 22/81, or .272. 
In short, to determine the expected number of hits in 
nny diagonal we sum the products of tbe successive pairs
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of marginal totals concerned and divide by the total nu», 
ber of hits in the table. When we do this, we obtain the 
figures given under E in the lower part of the example, 
where 'Diagonal - 9‘ means the diagonal containing the' 
hits made nine places before the original to which they 
refer, and so forth. 0 is the observed number of hits 
in these diagonals, as mav be verified from the table, 
while the quantity (0-E) / gives a measure of the de­
viation from expectation, reduced to a standard level, 
on the hypothesis that chance alone is responsible for 
the distribution in the various diagonals.

The Example, as I have said, is only illustrative 
of procedure and 1 do not propose to discuss the not very 
interesting results in detail here. The only points 
worth noting are, first, that the observed number of hits 
of zero displacement, i.e., made on the same occasion as 
that on which the original was exposed, is fractionally 
below expectation, instead of being handsomely above аз 
we might perhaps have expected from the fact that the 
experiment as a whole scores 16.54 hits above the expect­
ed value; second, that, although the quantities (0-Е1//Г 
are distressingly ragged and not very informative as they 
stand, they do contrive to show an intrinsically (but 
not contextually) significant ’peak' at diagonal 2, while 
the observed numbers are greater than expectation in lhe 
positive (retrocognitive) part of the table and less is 
the negative (precognitive part); these last two facts 
accord, though somewhat feebly, with the qualitative ii- 
pression first formed to the effect that hits tended to 
be deferred. The difference may be attributed to the 
fact that the impression was formed on the basis of the 
stronger resemblances only, whereas the data of Example 
IV include the feebler.

2Í Iks 50. x 511 table: As a matteT 
of historical fact, I first satisfied myself that there 
was a displacement effect worth investigating by a study, 
on the lines indicated above, of the inter-experiment 
data given in Table 1, but it will be more convenient to 
defer consideration of these for the present and to pro­
ceed at once to the crucial large-scale investigation of 
all occasions and all originals taken together.

This involves the preparation of a 50 x 50 table, 
a task which was complicated by the fact that in all 
cases except experiment II it was necessary first to'de- 
code' the random numbers which had been giveo to the 
1,209 drawings involved for use in connection with the 
matching technique. In this table the cross-headings of 
the rows from top to bottom were the fifty originals in 
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the order in which they were exposed in the five succes­
sive experiments, and the headings of the columns from 
left to right were the fifty successive occasions on 
which drawings were made in these experiments. In each 
cell, formed by the intersection of a row with a column, 
•as entered the number of drawings, made on a certain 
occasion, which the judge had assigned to a certain orig­
inal. Nothing would he gained by presenting the full 
table here, particularly as we are not interested in in­
dividual cells, the expectations for which 1 have not 
calculated, but only in the total numbers expected and 
observed in the diagonals. Nor do I think it would be 
worth while to give full details for all the ninety-nine 
diagonals; but in Table II I give an illustrative sample 
consisting of three groups (the second, central and last 
but one, counting from the extreme bottom left hand cor­
ner of the 50 X 50 table) of nine diagonals each, and 
lhe sub-totals for the remaining eight groups of nine 
into which the ninety-nine diagonals may conveniently be 
divided. This will be sufficient to show the procedure 
adopted and the kind of results obtained. .It should he 
noted that the values of (0-Е)/ТЁ~and of x‘: given in the 
lines for Sub-totals are obtained from the sub-total 
v&lues of 0 and E, and not by summing the results for in­
dividual diagonals; that is to say, in computing these 
quantities, the data are pooled for each group of diago-

It will be seen that the individual values of 
(0-E)/vF, in which we are chiefly interested, are dis­
tinctly irregular; but the sub-totals leave little doubt 
as to what is going on.

Note, however, before we pass on to discuss these, 
the very remarkable 'dip' at the centre (diagonal 0), 
with 'twin peaks' either side of it at -2 and 2. We will

35*  The quantity E is, of course, only an approximation to the stand­
ard error of (0-E). For the extreme case of a diagonal contain­
ing only a simple cell, it is clearly very nearly true since 
the probability of a bit falling in them is so small; for the 
leading diagonal of the whole jD x 50 table it is 4.883, while 
the exact value of the standard error, calculated by Mr. Stev­
ens' formula is 4.704. The discrepancy is negligible, but on 
the safe side in the sense of tending to make the values of 
(0-Е)/ЛГ, and consequently of x » somewhat too small. On the 
other hand, it should be noted that the values of are not 
necessarily strictly additive, since the distributions in the 
various diagonals may not be independent. This, however, will 
not affect the implications of the highly systematic arrange­
ment of the points in Fig. I.
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discuss the significance and interpretation of this at i 
later stage, but we nay note here that the peak at diago. 
nal 2, where there is an excess of no fewer than 19• 384 
hits over expectation, is very definitely significant 
even in the context of ninety-eight other diagonals, for 
the value 4.269 gives P less than .000,02, and even the 
symmetrically placed peak at -2 passes the 1 in 4,000 
nark.

To bring out the salient features to better ad­
vantage, I retabulate the Group Sub-totals in table VII 
below, and show the values of (0-Е)Л/E plotted in Fig­
ure I.

Table VII

Group

-5
-4
-3
-2
-1

0
1
2
3
4
5

(0-Е1//Г

-1.031
-1.973
-1.678 f

Precognitive 
Group

.524
1.186
3.873
.760'

- .922
-1.262 ‘Retrocognitive
-2,083 Group
- .542

The null hypothesis is, of course, to the effect 
that no diagonal or gioup of diagonals is more likely 
than another to show an excess or deficit of hits as com­
pared with expectation. According to this, the values 
of (0-E)/vE should be randomly distributed about a mean 
of zero with unit standard deviation. This, by inspec­
tion, they quite evidently are not, so that we hardly 
need the value of 32.09 for S(^^), which gives P just be­
yond the .001 level of significance, to tell us that the 
hypothesis is untenable. Moreover, deviations from ex­
pectation are very fairly symmetrical, as may be seen at 
a glance from Figure I, so we may conclude that the pre- 
cognitive effect is just about as strongly indicated as 
the retrocognitive.

If we wish to satisfy ourselves as to the sig­
nificance of the two sides separately, we may convenient*  
ly group the diagonals in seven groups of seven on sack 
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side of the leading diagonal and find the value of S(^) 
with seven degrees of freedom in each case. This gives: 

six2) P
Precognitive side 20.979 «01

Retrocognitive side 14.481 .05

Curiously enough, the precognitive effect, which 
lost people would consider the less probable antecedently, 
appears to be the more strongly marked, or at least some­
what the better substantiated.

tity (О-Е)Л
reduction of the Quantity тгт ; The quan­

, is admirable for testing significance, but
has’certain disadvantages from other points of view. 
Since, from the nature of the calculations, the total 
observed and expected frequencies must be equal, it fol­
lows that any excess of the first over the second in one 
region must be balanced by a deficiency in another. Thus 
the fact that the line in Fig. I goes up to a peak in the 
■iddle necessitates a depression or depressions at one 
end or both ends; consequently the line is unlikely to 
represent to the best advantage the true relation between 
displacement and incidence of hits.

FIGURE I

dashed line shows the corresponding values for 
Control Marking, q.v.
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làhlfi УШ
Example IV, Distribution of Hits on Originals

of Experiment

Original

1 Made on Occasions of Experiment I

1 2
Occ

3
asions

6 7 8 9 10 Total4 5
1. Bracket 1 e 1 2 1 2 7
2. Buffalo 1 1 1 4 2 1 1 2 2 153» Embattled • 1 • 2 1 4
4. Hand Fess 1 1 1 1 2 2 1 9
5. Cross-stitch 2 2 3 3 2 1 i 2 16
6. Bottle ♦ 2 2 2 3 9
7. Bat 1 2 • 1 1 3 i 9
8. Net • • 2 2 2 2 8
9. Beetle • • • • • 1 1 1 3

10. Anchor • 1 1
Totals 5 7 5 10 10 7 10 6 9 12 81

Then we have
Di agonal 0 E (0-E) (0-Е//Г

-9 * .062 - .062 - .249
-8 1 .272 .728 1.396
-7 • .815 - .815 - .903
-6 1 1.556 - .556 - .446
-5 • 2.321 -2.321 -1.523
-4 4 3.763 .237 .122
-3 4 4.975 - .975 - .437
-2 9 5.371 3.629 I.9O5
-1 4 7.013 -3.013 -I.I37

0 8 8.025 - .025 - .088
1 10 7.630 2.370 .858
2 16 8.383 7.617 2.b30
3 6 7.692 -1.692 - .010
4 6 6.432 - .432 - .170
5 3 6.124 -3.124 -1.262
6 2 З.75З -1.753 - .905
7 3 2.778 .222 .133
8 2 3.000 -1.000 - .577
9 2 1.037 • 963 .946

Totals: 81 81.002 - .002

Totals for
- ve half: 23 26.148 -3.148 - .616
+ ve half: 50 46.829 З.171 .463
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Iibl£ LÀ
Samples and Group Sub-totals of the 99 Diagonals 

of the 50 * 50 Table
(Groups of Nine Diagonals)

Diagonals 0 E (Qz£) (0-EJ//T x!
43 50.312 - 7.312 - I.O31 1.06

-40 11 12.900 / 1.900 - .529
-39 9 14.084 - 5.084 - 1.З55
-3b 14 13.474 .526 .143
-37 14 I4.37I - .371 - .098
-36 12 11.778 - .222 .065
-35 6 8.556 - 2.366 - .877
-34 4 9.143 - 5.143 - 1.701
-33 3 8.933 - 5.933 - 1.985
-32 10 9.776 .224 .072

Sub-trials. 83 103.025 -20.025 - 1.973 3.89
-31 to -23
Sub-totals 63 77.801 -14.801 - 1.678 2.82
-22 to -14
Sub-totals 121 115.370 5.630 .524 .27
-13 to -5

220 2O3.IOO 1Ó.900 . 1.186 1.41
-4 30 24.298 5.702 I.I56
-3 19 23.995 -4.995 -1.020
-2 40 22.544 17.456 3.676
-1 33 24.288 8.712 1.767

0 2b 23.848 4. I52 .850
1 31 21.460 9.540 2.059
2 40 20.616 19.384 4.269
3 18' 20.555 -2.555 - *563
4 15 17.721 -2.721 - .646

Sub-totals 254 199.325 54.675 3.873 15.00
5 to 13

SlÀ-tfilalâ 139 I3O.325 8.675 .760 .58
14 to 22

Sub-totals 113 123.239 -10.239 - .922 .85
23 to 31

bab-talala ЮЗ 116.631 -13.631 -1.262 1.59
32 8 11.278 - 3-278 - .976
33 10 10.448 - .448 - .139
34 10 10.088 - .088 - .028
35 5 9.422 - 4.422 -1.441
36 ó 8.001 - 2.001 - .708
37 3 6.641 - 3.641 -1.413
38 3 5.596 - 2.596 -1.098
39 6 4.840 1.160 .527
40 2 4.173 - 2.173 -1.064

Sab-trials 53 70.487 -17.487 -2.083 4.33
41 to 49

Sub-totals 17 19.386 - 2.386 - .542 .29
TOTALS 1, 209 1,209.001 - .001 32.09
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lahlfi X

Ч.Т.Н. 'All Entries' Data, 
Showing Expectations and Differences

Hits by the Drawings о f Experiment
On the

Originals
0 f

1 11 III IVA IVB Total

0 81 10 9 53 33 186
I E 64.46 13.23 7.69 59.38 41.23 185.99

(t-E 16.54 - 3.23 1.31 - 638 - 8.23

0 125 2b 11 76 44 282
II E 97.73 20.06 11.66 90.03 62.51 281.99

0-E 27.27 5.94 - .bb -14.03 -18.51

0 61 15 9 66 52 203
III E 70.35 14.44 8.40 64.81 45.00 203.00

0-E - 9.35 .56 .60 1.19 7-00

0 43 11 7 58 33 152
IVA E 52.68 10.81 6.29 48.53 33.69 152.00

0-E - 9.68 .19 .71 9.47 - .69

0 109 24 14 133 106 396
IVB E 133-78 27.4b 15.96 123.24 85-56 386.00

0-E -24.78 - 3-46 - 1.96 9.76 20.44

Total 0 419 86 50 386 268 1,209
Total E 419.00 86.00 50.00 385.99 267.99 2.208.9b

NOTE: The expectation in any cell is given by
the product of the appropriate marginal totals divided 
by the total number of hits (1,209'»

The total expectation for the leading diagonal 
is 227*01;  the total number of hits observed is 280; the 
difference is 52.99» Thus the value of x2 for the leai> 
ing diagonal is very nearly

532/227 • 532/982 - 15.23, with P less than . 000.1.
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It would clearly be & matter of the greatest gen­
eral interest if we could establish this relation defi­
nitely; if» that is to say, we could determine the ’law' 
connecting the magnitude of the real effect with dis­
placement. This might well throw light on the nature of 
the process involved, or at least enable us to say that 
the facts are incompatible with certain hypotheses. But 
before we make even the most tentative steps in this di­
rection we must be clear in our minds as to the senses 
in which we are using the terms 'magnitude of effect' 
aod 'displacement'.

If we were dealing, let us say, with magnetic 
phenomena, there would be little room for ambiguity; the 
'magnitude of effect*  would be measured by the pull in 
dynes exerted by one magnetic pole on another or on a 
piece of iron, and 'displacement' would be the distance 
in centimeters between the two, and we should have little 
difficulty in ascertaining that the one varied inversely 
as the square of the other. In this case there is no 
'magnitude' of this nature that we can measure; the phe­
nomenon is a matter of the relative frequencies with 
which hits occur in different positions with respect to 
the originals on which they are made, and it is in terms 
of such frequencies, therefore, that we must conduct our 
study. The question of 'displacement' is not quite so 
simple, for we may either consider order alone, without 
reference to time, as we have done hitherto; or we might 
transform the horizontal scale of Fig. 1 into a true 
time scale (e.g., astronomical time) and work in terms 
of that. For the present, I shall continue to use the 
bare order, mainly because it is simplest and has yield­
ed a reasonable looking arrangement of points; but it 
will be necessary, sooner or later, to substitute the 
mean values of the astronomical time intervals as ab­
scissae, and to try to determine whether these, or order 
alone, are most relevant to the facts.

In these circumstances, the ideal would be an 
empirically determined measure of the probability of a 
hit occuring on an occasion at any given distance (meas­
ured in terms of order) from the original concerned; we 
could then test various hypotheses regarding the nature 
of the phenomenon, leading to correspondingly different 
theoretical relations between probability and

36» At a guess, and as a matter of rash prophecy, 1 have little 
doubt that it will not be astronomical time that will be found 
most relevant; but 1 do not wish to embark on an examination 
of this point at the present stage.
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displacement, and see whether sone were significantly 
■ore compatible with the facts than others.4

Another way of approaching the point is to sup­
pose that, in general, it is easier for the percipient 
to score hits on originals nearer to the occasion on 
which he is working than on those more renote, and to c*.  
quire how 'easiness*  varies with ’remoteness’; from tbii 
point of view it should at once be clear that the only 
possible measure of 'easiness' is the relative frequency 
with which percipients do in fact, on the average, score 
hits at different remotenesses, other things being eqnil.

The sting of this is found in its tail, for our 
chief difficulty lies in the fact that other things are 
very far from being equal. In the first place, of courn 
the numbers of occasions of different type vary greatly; 
that is to say, with fifty originals, there are fifty 
occasions of zero displacenent, forty-nine each with dis­
placement plus one or minus one, forty-eight of displace­
ment plus or minus two, and so on down to only one each 
with a displacement of plus or minus forty-nine position 
This would not particularly matter if equal numbers of 
hits were scored on all occasions and on all originals; 
all we should have to do would be to divide the number 
of hits occuring on each class of occasion by the number 
of occasions in that class (i.e., by the number of cells 
in the appropriate diagonal of the 50 x 50 table), and 
this would give us a series of numbers representing the 
relative frequencies of hits with respect to displaceseit, 
which is what we want.

Unfortunately, from this point of view, originals 
differ very widely in popularity, in the empirical sense 
that some are drawn very much more often than others, 
moreover, the number of percipients working on different 
occasions may also vary between wide limits while neith­
er the 'markability' of their attempts nor the genero­
sity of the judge can be assumed constant. Clearly, we 
shall have to make allowance for all these factors in 
attempting to estimate the quantity in which we are in­
terested.

Note before we go on that any diagonal, e.g., of 
the 50 X 50 table, or of Example IV, is built up, so to 
say, of the hits scored on a number of different occa­
sions and on an equal number of different originals; the 
common feature is that all the occasions are displaced 
to the same extent from the original on which the hits 
are scored. Consider in Example IV, for instance, the 
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'plus 2' diagonal, which is that starting in the top line 
and the third column, running downward and to the right, 
terminating opposite net, and reading . 4 2 1 1 3 3 2*  
Each of these entries represents the number of hits 
scored two occasions later than the original concerned; 
but both the occasion and the original necessarily vary 
fron entry to entry. Thus, no hits are scored on brack­
et on the third occasion, which is two occasions later 
than that on which bracket was used as an original, while 
four were scored on buffalo on the fourth occasion, which 
is two occasions after that on which buffalo was used. 
But buffalo was much more popular than bracket (15 hits 
altogether as compared with 7), while the percipients of 
the experiment scored altogether 10 hits of sorts, on 
the originals of the experiment, on the fourth occasion 
as compared with five on the third. This should serve 
to nake it clear why, in considering the relative merits 
of different positions considered qua displacement, we 
must correct the observed absolute number of hits, not 
only for the number of occasions of each type considered 
bnt also for the 'popularity*  of the originals and the 
'activity*  of the percipients concerned. The first of 
these terms is self-explanatory, and is measured by the 
total number of bits made on the relevant original; by 
the second I refer to the combined effect of all those 
factors mentioned above which tend to increase or dimin­
ish the total number of hits scored by the percipients 
of that occasion on all originals, and is measured by 
that number.

Now it is evident that any increase in tnese num­
bers is likely to result in a proportionate increase of 
hits in the ’cell*  or diagonal concerned, quite apart 
from its displacement; hence, as we are here only inter­
ested in the last named variable, the sensible thing to 
do is clearly to divide the observed number of hits in 
any cell by the appropriate ’activity' and 'popularity', 
or the number of hits in any diagonal or group of diago­
nals by the mean values of these, as well as by the num­
ber of cells. This will give us an estimate of what the 
number of hits per cell would have been if all the orig­
inals concerned had been of equal popularity and all the 
occasions productive of equal activity. For any diagonal 
then, our estimate will be
__________________ Observed number of hits___________________
(Number of cells) x (Mean Activity) x (Mean Popularity) 

ond since Mean Activity and Mean Popularity are found by 
dividing Total Activity and Total Popularity by the num­
ber of relevant occasions and originals respectively,
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each of which is equal to the number of cells, this 
duces to

(Observed number of hits) x (Number of cells)

re-

in
(Total Activity) X (Total Popularity)

The terms in the numerator need no expansion; those 
the denominator are obtained by summing the relevant 
marginal totals of the table concerned, for relevant oc­
casions and originals respectively. Thus for the +2 di­
agonal of Example IV, we have eight cells and sixteen 
hits; the relevant occasion totals are 5. 10, 10, 7, 10. 
6. 9. 12, giving a Total Activity of sixty-nine; and the 
relevant original totals are 7, 15, 4. 9. 16, 9, 9, 8, 
showing a Total Popularity of seventy-seven. Hence the 
value of our estimate, Ш, is (8 x 16)/(69 x 77) or .024,

The values so obtained are not probabilities; 
but they may be regarded without much risk of being mis­
led as measures of or indices to them, so that we may 
conveniently regard Trfr as proportional to the frequency 
of hits that would have occurred on an occasion r placei 
distant from that on which the original concerned was 
used, if all originals had been equally popular and all 
occasions equally active.

In Figure II, I show the values of тп correspond­
ing to those of (0-Е)/7ТГ in Figure 1, for the groups of 
nine diagonals each. It will be seen that, as we should 
expect, the general tendencies are very similar to thost 
of Fig. I; but we can now say definitely that, ignoring 
for the moment the upward twists at the ends, the proba­
bility of scoring в hit on any original, other things 
being equal, increases as the occasion of display ap­
proaches, reaches a maximum in the near neighbourhood of 
that occasion, and diminishes as it recedes. The actual 
values ofTrf multiplied by 10,000 for convenience are

Ык XL

Precognitive Groups

Group
-5 7.027
-4 6.484
-3 5.290
-2 8.480
-1 10.148 J

0 10.276
1 8.271]
2 7.812
3 7.359 f
4 6.125
5 7.2b6

Retrocognitive Groups
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It may be thought that I have devoted an undue 
Mount of space to the introduction of this quantity, 
which tells us but little йоге, now that we have evolved 
it, than we could infer by looking at Fig. 1. My reason 
is that, although the quantity (0-E//E is perfectly sat­
isfactory mathematically, it is too much of an abstrac­
tion to be a useful aid to thought; whereas the concepts 
of the differing proportions of hits occurring at dif­
fering remotenesses from the occasion of display, or of 
their relative frequencies, or of the probabilities of 
their occurrence (which are virtually interchangeable) 
are relatively intelligible and should enable us to form 
sone idea of the kind of thing that is going on.

Summary and : 1 fear I cannot claim
that the foregoing has done more than scratch the sur­
face of the enormously important subject of Displacement. 
Ne have, to be sure, established beyond any doubt (if 
the authenticity of the data be accepted) that displace­
ment does occur in both the precognitive and retrocogni- 
tive senses, and this is a far from trivial conclusion. 
Not only is it likely to have interesting repercussions 
in the cosmological field and for psychology generally, 
but it affords a basis for a plausible explanation (oth­
er than fraud, mal-observation, etc.) of why there has 
been such difficulty in securing reliable repetition of 
card-guessing experiments. Displacement is easy enough 
to detect by inspection when we are dealing with draw­
ings of buffalos, hands, guns or windmills, which cannot 
veil be intended for anything else; but the successes of 
& percipient guessing Zener cards, for example, who con­
sistently scored high but a place or two early or late, 
aigh^„easily escape notice unless specially searched

On the other hand, the number of questions we 
are not yet able to answer is legion. For example: Is 
the 'central dip’ genuine or chance determined? (Prob­
ably genuine.) Are the upward twists at the ends of 
tbe (0-E)//E and tn curves genuine, and do they

37. It is very gratifying to find that a scrutiny of some of Mr, 
Soal's results from this point of view shows clearly that such 
an effect was very significantly present in some of his sub- 
I'ects. Such confirmation of the effect, coming from a complete- 

y independent worker, using entirely different material, a 
different method, and different percipients, constitutes as 
strong supporting evidence as could well be desired; and, of 
course, reciprocally. For these results, see Mr. Soal’s paper 
in this number of Proceedings.



92 JOURNAL OF PARAPSYCHOLOGY

foreshadow lateral maxima? (hith less assurance I think 
they probably are and do.) Is the asymmetry of these 
curves genuine? Does the retrocognitive side decline tc 
a higher 'fixed value' than the precognitive? t Probably 
'Yes' to both these) Is the peak for the whole curve, 
neglecting any local disturbance due to the general dip. 
significantly displaced in either direction? (Probably 
not.) Have the curves substantially the same shapes for 
strong and weak resemblances? And for near and distant 
percipients? Is bare order, or astronomical time, or 
something that we might describe as 'relevant psycholog­
ical time' the proper basis for the horizontal scale?

Probably in all these cases, and undoubtedly in 
some, we could obtain a certain amount of information by 
an intensive analysis of the existing data; but 1 think 
it will be better to defer the investigation of these 
questions until more are available, or until further con­
sideration of other points has suggested the most profit­
able lines of attack.

II

51_____ ._____ ______ ,_____ ______ ______._____ ._____ .--------- -------- 1
-5 -4 -3 -2 -I О I 2 3 4 i

FIGURE II



Section V

RESULTS OF CONTROL MARKING

1*  General: When the results described in the 
preceding Section began to emerge - particularly, of 
course, the Main Results of Table X and those for Dis­
placement embodied in Fig. 1 - it was suggested that it 
light be of considerable interest, as a matter of com­
parison, if a 'control*  marking of the same drawings 
against different originals could be arranged, and ibis 
suggestion was approved by those most closely associated 
with the work. This was not because any of those con­
cerned had detected, or thought he had detected, any flaw 
in the procedure adopted, which is, indeed, logically 
iipeccable. But it was felt that logical impeccability 
is not the only means, or even always the best means, of 
commanding assent and allaying doubts; and there was 
also, of course, the theoretical possibility that the 
combined intelligences of Professor Broad, Dr. Thouless, 
Dr. Irwin, Mr. Gatty and myself, not to mention others 
who had considered the problem, had failed to notice some 
serious methodological fallacy. This did not seem very 
probable; on the other hand many people would consider 
the results obtained to be also not very probable, and 
1 think we were all agreed that we should feel easier in 
our minds - even though we might not be able to give log­
ical justification for it - if a control marking were to 
be carried out and were to yield null results.

For this purpose we were so fortunate as to se­
cure the co-operation of Mr. H. F. Saltmarsh, to whom I 
an very much indebted for his labours in this connection.

Procedure: For the purpose of this control a
fresh series of fifty originals (or perhaps I should say 
pseudo-originals') was used. These were drawn by my 

friend Mrs. Aletta Lewis, to whom I am very much obliged 
for undertaking the work, and were primarily intended 
for use in the next experiment of the series, which lies 
outside the scope of this report. Inasmuch as some of 
them have been and others may be used for experimental 
purposes it would be undesirable to mention their nature 
here; it is sufficient to say that they were drawn in 
India ink on white paper in the same general style as the 
true originals, that they did not duplicate any of these 
used in experiments 1 to IYB, that their subjects were 
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selected by a strictly random method from a list of 2Ц 
possibilities submitted by me to the artist, and that 
they represented, on the whole, rather more everyday ob. 
jects than did those already described. The following 
are the points relevant to the present issue.

As received from the artist, each original was 
enclosed, in accordance with my instructions, in a sepij. 
ate envelope and further protected by a sheet of paper», 
gainst its nature being inadvertently ascertained in the 
course of ordinary handling. The envelopes were shuffled 
by Dr. Dingwall and myself, and ten of them were drawn 
at random for use in the further experiment mentioned 
above, These were later returned to the pack, so to saj 
and the whole fifty were re-shuffled by Dr. Dingwall, 
who then opened them one by one, calling out the title of 
each to me as he did so. It was agreed that the first 
ten thus arbitrarily selected should be deemed io be th 
originals of the first experiment for the purpose of th 
control marking; similarly, the second ten were allocate 
to the second experiment, the third ten to the third, ui 
so forth. The allocations thus determined were listed by 
me at the time of selection under the heads of experiment 
1, experiment II, etc., in Dr. Dingwall's presence, and 
initialled by us both. All this was to guard against th 
possibility that, in the event of the control yielding» 
null result, as I confidently and rightly expected that 
it would, someone might suggest that 1 had arranged tbe 
pseudo-originals so as to secure it. As a matter of fee’, 
it would be extraordinarily difficult to devise a better 
method of arrangement from this point of view than the 
shuffling procedure actually adopted, as a moment's re­
flection should show, but there seemed no harm in adopt­
ing a full precautionary ritual.

The pseudo-originals were then re-arranged in tbt 
alphabetical order of their titles, just as had been doi*  
with the true originals submitted to Mr. Hindson, and 
were sent to Mr. Saltmarsh in this order. 1 also sent 
him, by instalments, the same 2,194 drawings which Nr. 
Hindson had marked against the real originals; that is 
to say all the drawings of experiments I to IVB.

As regards instructions, these were substantial­
ly identical with those given to Mr. Hindson; and the 
reservation ’substantially' is made only because, as re­
ference to Appendix IV will show, it was necessary to 
alter or delete a few words here and there, in the lGui« 
to Scoring Hits', which would otherwise have indicated 
that it referred to originals other than those submitted
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Apart from these trifling alterations, which were made 
in consultation with Dr. Dingwall, the Instructions is­
sued were identically similar in the two cases; but the 
'Notes on Originals' were naturally not sent, nor was 
it thought necessary to fabricate a corresponding docn- 
■ent.

Needless to say, Mr. Saltmarsh was not told that 
he was engaged on a control or dummy experiment; on the 
contrary, by a piece of innocently ambiguous verbiage 
such as is frequently necessary in this class of work, I 
was at pains to Sonvey the impression that he was repeat­
ing rather than paralleling the work of an earlier mark­
er.

The scoring sheets, showing half and whole points 
awarded to the various originals in respect of the draw­
ings, were sent directly to Dr. Dingwall, and the 
data necessary for working the 'All Entries' figures, 
corresponding to the most important main result obtained 
iron Mr. Hindson's marking, were extracted by us togeth­
er. The remainder of the work was done by myself alone; 
hot the original scoring sheets and the relevant cal­
culations are, of course, available for inspection if 
desired.

Results: As was expected, the results were,
if not quite 'icily regular', at any rate 'splendidly 
anil’. In Table Ш below I give the values of D/о and 
of P for what I may term the four main modes of scoring, 
together with the corresponding figures for Mr. Hindson's 
■arking against the true originals, taken from Table 4 
for ease of comparison.

Ш

itial- 
tbe 
as re­
to 
' Guide 

ated 
littet

H • F • S ■ 
(Control)

Full points only 
Half points only 
All Entries 
Score3k

M.T.H. 
(Experiments)

D/o P D/о P
2.772 <.01 - .613- -54
2.924 <.01 -1.699- .09
4.166 <.000,1 -I.3I8- .19
3.572 <.001 - .984-.33

There is evidently nothing at all significant 
about the control figures. Even the modest value of .09

38. This merely means that in this case the ftill and half points 
have been allowed their due relative weights, instead of one 
or other or both being treated merely as 'entries', as in the 
first three linee of the Table.
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must be to some extent discounted as being one of sever, 
al, even though not fully independent, results; convem 
ly, the interdependence robs the fact of all four resell 
showing the sane sign of whatever slight interest it 
■ight otherwise possess. In ordinary language, the pep. 
cipients have scored on these pseudo-originals fraction 
ally fewer hits in the right places, as compared to the 
wrong, than we should expect, but only to a quite non­
significant extent entirely compatible with the hypoth*  
sis that no factor other than chance was involved.

In spite of this, I thought it worth while to 
make a job of it by repeating the calculations of tbe 
50 X 50 Table, at 
tain the analogue 
of Figure 1. The

least so far as was necessary to ob- 
to the eleven point Displacement grep 
values obtained are shown below:

lahlfi SILL
Group (o-e)//F

Experiment Control
-5 -I.03I .834
-4 -1.973 .152
-3 -1.678 .530
-2 .524 .606
-1 1.186 - .502

0 3.873 - .476
1 .760 - .274
2 - .922 -1.089
3 -1.262 -1.288
4 -2.083 1.197
5 - .542 1.427

se values are shown by the brol line in Pif 
the full line, weLl in­

Th 
ure I, which, by contrast with 
dicates the relatively random nature of the result. In­
spection of the Table suggests a fairly strong central 
depression followed by an upward twist at the positive 
end; but the effect is not significant. Testing in the 
usual way, 1 find an initial variance of 8.1210; reduc­
tion of variance associated with the first two parameter! 
of the regression line, 3.8610 with mean 1.9305; reside»! 
variance 6.1905 with mean 0.7738; variance ratio 2.495 
(nj • 2, «2 " 8); P^.05 or about .14.

That is to say, the Displacement results, like 
the Main results, show nothing at all that is not quite 
easily explicable on the hypothesis of chance.

4*.  Some readers may be inclined to
think that this process of control marking was no more
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than a gratuitous waste of Mr. Saltmarsh's time and my 
own; that it did no more than exemplify the obvious by 
showing that if you carry out a random process properly 
you will obtain a random result; and that it no more il­
lumines the questions at issue than making ten thousand 
throws with a substantially true die would illumine the 
question of whether another was loaded. With such crit­
ics I have the liveliest sympathy, for these were pre­
cisely my own reactions when the project was first moot­
ed. But I am now inclined to think that these reactions, 
though natural, were wrong, and that the procedure, 
though emphatically a psychological luxury rather than a 
■ethodo1 оeical necessity, has a rational justification 
and a positive value greater than meet the superficial 
eye. Here are my reasons.

1 implied just now thav it would be waste of time 
to do a long series of throws with a substantially true 
die as a check on one which had shown significant bias. 
That is true, but it is only true because we know a great 
deal from practical experience about the behaviour of 
dice; it would emphatically not be true if no one had 
ever thrown a die before, and if all we had to go upon 
were an 'intuitive' conviction that because the thing 
was a cube it 'must*,  Idso facto, behave in a particular 
way; this would be just as rash, in principle, as to 
conclude that because a steel needle is symmetrically 
suspended in a mechanical sense it 'must' be indifferent 
to its orientation, which is false if it happens to be 
magnetised.

Now the application of statistical methods (i.e., 
of probability theory) to any experimental data is no 
■ore and no less than the transference to one type of em­
pirical situation of systematized knowledge gained orig­
inally from experience of other empirical situations; 
for there are no such things, as was once erroneously 
supposed, as god-given a priori probabilities. And if 
the situation to which the methods are applied is not 
strictly analogous in its relevant features to those on 
which our theory was based, the transfer may be illegi­
timate, things may go wrong, and invalid conclusions be 
drawn. In most cases we are on reasonably safe ground, 
for common experience tells us *hat  the behaviour of, 
for example, properly made cards or dice, approximates 
sufficiently closely for all practical purposes to that 
of the idealised versions usually postulated by theory. 
But it is not the less important to realise, as a matter 
of principle, that the assumptions we may then, quite 
legitimately, proceed to make are ultimately based on 
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practical experience and reasoning therefrom by analogy, 
not on any kind of divine right. Usually, of course, our 
’intuitive*  judgments, to the effect that in the absence 
of some systematic cause one thing is as likely to happei 
as another, will be reliable; at any rate in so far as 
they are expressions of properly assimilated if previous­
ly unformulated experience. But it would clearly be in- 
prudent to rely on them too implicitly, or to pursue the 
chain of analogical reasoning too far; consequently, 
there is nothing to be lost and a certain assurance 
rightly to be gained by making fresh contact every now 
and then with the real world of empirically observable 
facts.

In this particular case, I have no doubt at all 
that we were completely within our logical rights in as­
suming that, in the absence of any systematic cause, the 
distribution of marks by an unbiassed judge would be in 
accordance with the terms of the postulates underlying 
the statistical treatment, or that it would be possible 
to justify this assumption with virtual rigidity. But 
I am also pretty sure that no one has hitherto taken the 
trouble to mark two thousand odd drawings against fifty 
thoroughly randomised and arbitrarily grouped pseudo­
originals; so that the control marking has certainly es­
tablished a much closer link between empirical experience 
and the assumptions of the experiment than could other­
wise have been held to exist.

It seems to me, therefore, that although the work 
may well be deemed to have approximated to supererogation, 
it cannot possibly be considered to have been waste of 
time. ,



Section VI

ANTICIPATION OF CRITICISM

1- General: It is very meet, right and our 
bounden duty that we should subject experiments of this 
kind to the utmost rigour of all reasonable criticism. 
On the other hand, life is short and the amount of work 
to be done in the subject prodigious, so that it is to 
nobody's advantage to replicate controversy or to waste 
valuable time in arguing about matters which ought not, 
properly speaking, to come into dispute at all. 1 have 
accordingly thought it expedient to deal here with some 
of the types of criticism which private discussion has 
shown to be most likely to be raised, and to attempt 
some kind of logical analysis of the various ways in 
which an experiment of this general character might fail 
to satisfy scientific and evidential criteria. It is 
hoped that prophylactic treatment on these lines nay 
prevent subsequent discussion from drifting into irrel­
evant backwaters. I need hardly say, I hope, that there 
is not, in my opinion, any valid criticism of a funda­
mental character which can be brought against the work - 
otherwise I should not be publishing it; but there seems 
to be quite a number of points which people find it dif­
ficult to grasp and these nay better be dealt with in 
advance than in arrear. This is not intended to imply 
that lhe experiments could not have been better carried 
out; on the contrary, there are many details which 1 
think I could now improve upon in the light of experience. 
But 1 do not believe there is any weakness either of 
theoretical method or practical procedure which is com­
petent to invalidate, or even appreciably to weaken, the 
main conclusions reached.

Broadly speaking, we may expect to find critics 
divided into two main classes. First, there will be a 
few who, while admitting that there is nothing wrong 
with the experimental evidence, will contend that the 
existence of a cognitive relation between any person and 
a drawing the nature of which he cannot determine by any 
sensory process or by rational inference is impossible, 
or at least so antecedently improbable that no evidence 
could be considered convincing. Second, there will be a 
much larger class who will suggest that there is some 
flaw or weakness either in the general method adopted or 
in the manner in which it was carried out.

99
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The first class are presumably of greater in­
terest to the pathologist than they are ever likely to 
be to me; but for the benefit of the small and reasonable 
sub-class who are genuinely and semi-rationally troubled 
about antecedent probabilities two or three points are 
worth briefly noting which I do not think have hitherto 
been made.

First, it seems quite clear that all estimates 
of probability are either based on empirical experience 
or are worthless; hence there can be no such thing as a 
truly a ortorl probability, though there may be well- 
founded estimates of probability formed antecedent to 
the undertaking of any particular piece of investigation, 
Second, any empirical estimate of a probability must be 
deduced from the study of a sufficiently large aggregate 
of comparable instances, e.g., throws of a die or draw­
ings from a pack, to enable a reasonably accurate esti­
mate to be formed of the limiting ratio of the relative 
frequencies of the occurrences and non-occurrences of 
the event in question; it follows that the 'antecedent 
improbabilitist' has the unenviable negative task of 
showing that the many indications of paranormal cognition 
which have from time to time been obtained are not in 
excess of what can reasonably be attributed to chance, 
fraud and the like; at the very best he must show (a) 
that so many cases are explicable in these terms that 
there is a strong probability that any new and similar 
case is thus explicable, and (b) that this case is sim­
ilar. Third, if he declares that the occurrence of a 
faint but widely diffused power of paranormal cognition, 
such as I have found in the course of this work, is con­
trary to common experience, one can only reply that it 
is not; on the contrary, every second person one meets 
has a story suggestive of paranormal cognition in some 
form or other, either at first or second hand, while the 
whole literature, not merely of Psychical Research, but 
of History, Anthropology and Biography, is crammed with 
instances of varying degrees of authenticity. Fourth 
and finally, what would be contrary to common experience, 
to the point of incredibility, would be if no concatena­
tion of circumstances had ever resulted in the kind and 
degree of ability 1 have found ever resulting in an in­
cident sufficiently striking to be put on record.

In short, criticism on these lines, even in its 
most reasonable form, does not seem to me to have a leg 
to stand upon; for the whole of the antecedent and con­
textual evidence appears far more consonant with the
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supposition that what we now call ’paranormal' modes of 
cognition constitute a fact in nature, often enough 
"twisted by knaves to make a trap for fools" but none the 
less real for that, while attempts to explain them away 
в ay be due to a wide range of motives - from a laudable 
desire to discourage superstition, through a vague dread 
of their ill-deduced implications, to a petty dislike of 
anything not smugly subsumable under the critic’s own 
conception of how nature ought to behave.

Turning to the second class of critics, with whom 
I have every sympathy (for have I not been of tbeir com­
pany where much other work has been concerned?) it seems 
to me that not-obviously-stupid criticism can again be 
divided into two main types, of which one is concerned 
with what 1 will call Real Possibilities of Error, while 
the other arises sole from Misapprehensions of the logi­
cal basis of the work. The possibility of sensory per­
ception would be a perfect example of the first, while 
the delusion that the use of originals depicting common 
objects might possibly foster a spurious positive result 
would typically represent the second.

2- Efcal EoâãlàiliLieâ 01 Errar: Using the term 
'error' in a somewhat wider sense than usual, these pos­
sibilities may conveniently be dealt with under the heads 
of fraud, misreporting, sensory leakage, inference, mark­
ing and statistical treatment.

As regards fraud, it is entirely proper that, in 
the present state of the art and in view of the unfortun­
ate history of much of our subject, the possibility of 
deception should be seriously considered, without any re­
gard at all to personal feelings, wherever it seems plaus 
ibly applicable; but 1 do not think that this is a case 
where it is. It certainly would have been if I had been 
working with professional music-hall telepathists, or if 
H.S.C. and I had set up as a pair of modern Zancigs, or 
if 1 had relied wholly or mainly on the performance of 
some one especially gifted percipient, or even on those 
of a very few; whereas none of these circumstances ob­
tain. Apart from this, I very much doubt whether I could 
have put through so monumental a deception without arous­
ing the suspicions of some at least of my various col­
leagues and consultants; and even if I could, it would 
still have been necessary either to conspire with a large 
number of my percipients, or else to fabricate drawings 
on a fairly extensive scale. The last would probably 
have been the best plan, and a skilled forger could pre­
sumably manage it. On the other hand, all drawings,
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markings, tables and calculations are, of course, avail, 
able for inspection by any interested and responsible 
person.

but considerations of this kind do not constitr.i 
the proper rebuttal of any such suggestions. As I indi­
cated at the very outset of this paper, the development 
of a repealable experiment - the most urgent desiderate» 
in the subject - has been one of my most important ob­
jectives throughout, I believe 1 have succeeded in do­
ing so; consequently, I am in the position of being able 
to make the only completely satisfactory reply (even bet­
ter than pistols for two and coffee for one before break­
fast), namely, "If you don't believe me, go and try for 
yourself".

Great stress has often been laid on the impor­
tance of predictability as the acid test of genuine phe­
nomena. No sane person, of course, would agree with the 
pronouncement "Only when conditions can be so controlled 
that, e.g., a teacher can announce before-hand that, oo 
such a day, hour, and place he will demonstrate these 
things" ulz, telepathy or clairvoyance, "can they or will 
they be accepted by any sound scientific mind", but the 
general principle is sound enough.

I accordingly venture to predict to the follow­
ing extent: Take a group of about thirty or more uni­
versity students of mixed sexes and perform a ten day 
experiment as described in my account of experiment I: 
be scrupulously careful to exclude all sensory clues: 
Select the subjects of originals from some much larger 
list of reasonably common objects, avoiding ambiguity, 
by any substantially random method: repeat the experi­
ment, preferably with different percipients, two or three 
months later, using different originals: have the draw­
ings scored 'blind' against the twenty shuffled originals 
by groups as described above, using a rather generous 
standard of scoring: if necessary repeat the experiment 
a third time. I am fairly confident that at least prom­
ising results will be obtained, though I would not care 
to guarantee significance; and when I say 'promising' I 
mean sufficiently good to justify any reasonable person 
in continuing the work, Naturally, a dozen small points 
come to mind, which can be gathered from the details 
given in the preceding pages; but there is one possibly 
important reservation which I think it fair to make. In­
asmuch as the process may be and probably is of a ‘tele­
pathic’ character it might very well be upset by a hos­
tile attitude on the part of tbe experimenter, so I
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think it legitimate to insist that such an experiment 
should be undertaken with a reasonable amount of good 
will. That is to say, I doubt whether an experimenter 
would be likely to obtain good results if he started with 
the attitude "This man is an adjectival charlatan, but 1 
suppose it's my duty to show that there is nothing in 
it". Subject to this reservation, I fail to see why any­
one should not repeat the experiments with success, sub­
stantially at any time and in any place and with any per­
cipients he pleases - unless, of course, I happen to be 
an exceltionally good telepathic agent, which there is 
no reason for supposing and would be a singularly harsh 
piece of misfortune.

The possibility of misreporting, though one of 
the most important in some branches of our subject, is 
hardly one that is likely to be applicable here. There 
is no question of whether I did or did not hold hands in 
the dark, or of the squirmings of ectoplasmic pseudopodia 
in a dim light; nor even, to come a little nearer home, 
of making statements of the type "The percipient was 
seated so that she could not see the cards", which would 
need very careful expansion before acceptance. I think 
I am right in saying that all evidentially important 
statements made are of such a nature that they must be 
either lies or substantially accurate; but I shall be 
very pleased to elucidate any ambiguity which has escaped 
■y notice.

The likelihood of percipients having obtained 
knowledge of the drawings by sensory means-J- may, I be­
lieve, be dismissed with even greater brevity. Not 
even San Weller's million magnifying power telescopes 
would enable people to see through brick walls, hundreds 
of intervening objects, or even curtains - let alone 
three thousand miles of bulging earth between here and 
North Carolina. I don't know whether anyone will be so 
rash as to try to attack on this front; but I'm afraid 
he will meet with but little success if he does.

Similarly, 1 find it hard to imagine that anyone 
will suggest that the percipients were able to infer by 
any rational process what the nature of the originals 
was likely to be, either in respect of any particular 
occasion or of any experiment taken as a whole. If a 
percipient had known (as none did) the precise method

39» By 'sensory means' I refer to any physiological process involv­
ing the stimulation of a peripheral receptor and the transmis­
sion of an impulse along an afferent nerve fibre to the central 
nervous system.
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of selection we were using in the first, third and fourtll 
experiments, and what dictionary was employed, he might I 
have successfully inferred that originals as a whole 1 
were somewhat more likely to be drawn from one section 
of the dictionary than from another; but this would not 
have helped him to decide which page was most likely to 
be used on a given occasion or in a given experiment,

Personally, if I were coerced into leading a 
forlorn hope against an impregnable position of this kiu 
I should concentrate on the marking, and should try to 
make out that the instructions and notes provided, wit­
tingly or unwittingly, clues and guidances calculated to 
ensure an undue assignment of 'winning' points. It is 
to forestall attempts of this kind that I have publish­
ed the relevant material in full in Appendix IV, and I 
do not think that any plausible case can be made out on 
these lines4*̂.  In the very unlikely event of this oc­
curring, we can always fall back on the results of the 
Arbitrated marking, or on the 314 drawings dealt with ia 
the fifth column of Table VI on p. 75 above. In princi­
ple, I should be only too pleased to see these 314 draw­
ings scored blind by any reasonable panel of unbiassed 
(i.e., ignorant) judges; though in practice I should 
suggest that their time would be far better spent in re­
peating the experiment.41

We are left with the question of statistical 
treatment, and here, I think, I am on ground no less fin 
than elsewhere. The procedure whereby we calculate lhe 
expected number of winners, explained on p.79 above, is 
no more than the simplest rule-of-three arithmetic; the 
method of obtaiuing the variance is due to Mr, W. L, 
Stevens and has not been challenged; or alternatively, 
where the numbers are as large as they are here, we may 
use a simple X“ method familiar nowadays to almost every 
scientific worker. The only point I can imagine being 
raised in this connection is the very silly and trivial 
one that my first method of assessment did not work, so 
that I was forced to shift the basis of the enquiry fro«

40, In case anyone wishes to make such an attempt, I hasten to 
point out that it must be completely specific; that is to say, 
expressions of opinion are not enough; it must be explicitly 
stated which Instruction or Note is thought likely to generate 
a spurious positive result, and how.

41. 1 have said "these 314 drawings", but strictly it should be lhe 
whole 2,194 unless the critic concerned is prepared to accept 
my assurances as to which the 314 were, and on other relevant 
points.
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particular occasions to experiments as wholes; on this 
ground, in a narrowly literal sense, 1 might be accused 
of having 'selected my test of significance after 1 had 
seen the data'. The answer to this is "So then what? 
Do you suggest that the results are due to chance, or 
are you merely indulging a taste for dogmatic psitta- 
cisi?" However, we need not worry about this unless 
someone is unwise enough to start it.

3*  As will have been gathered
from the foregoing I feel I have nothing to fear from 
attacks directed on legitimate objectives, that is to say 
on any feature of the work which is, in fact, relevant 
to its outcome. If there was no wola ftdes or gross mis­
reporting, if the percipients could not obtain knowledge 
of the drawings by sensory means or by rational inference, 
if lhe marking was truly unbiassed, and if the statisti­
cal treatment was correct, then the experiments stand 
and the results must either be attributed to some mode of 
cognition not covered by the above, or to chance: and 
chance alone would yield such results only once, on the 
average, in some tens of thousands of such investiga­
tions.

On the other hand, I am very frightened indeed 
of the much more dangerous type of critic who does not 
(or sometimes will not) grasp fully what has been going 
on, but none the less avers, with much grave and pseudo- 
judgmatic head-wagging, that he is "not altogether sat­
isfied" about something or other - which usually he is 
incapable of stating clearly. To describe this kind of 
thing as 'irresponsible' is to carry courtesy to the 
point of fulsomeness; for it is not, in other contexts, 
considered honest to make disparaging allegations without 
being able at least to define, even if not to substanti­
ate them.

A typical example is to be found among those 
•hose resistance to accepting the conclusions reached 
(plain implications of the work) is expressed by a melan­
choly mewing to the effect that "it map be chance". Of 
course they nay be chance; anything nay be chance; the 
behaviors of such persons themselves nay be chance - in 
fact this is often the most charitable interpretation of 
it. But some things are very much more likely to be due 
lo chance than others, and events of the 'once in ten 
thousand trials' order are not strong candidates for the 
former class. This kind of thing is exasperating, but 1 
believe that behind it there is often a genuine bepuzzle- 
■ent which deserves a few lines of consideration. It
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arises, I believe, fro® a failure, or refusal, to under, 
stand the kind of thing we are trying to do and the ob­
ject of the tests of significance we apply. Let ве try 
to explain.

Common experience tells us, before we start аду 
experiments of this kind, that innumerable and udspeci­
fiable factors of varying potency will be at work in ti» 
percipients' rinds and may cause them to draw anything 
whatever, including sone of the objects depicted in tbe 
originals we use. We вау accordingly expect with seat 
confidence that we shall obtain a certain number of ap­
parent 'successes' (i.e., resemblances between drawings 
and originals) which will actually be due to these fac­
tors and not to any true cognitive relation between per­
cipient and original. If we do not fully realise this 
we are very liable to be led by enthusiasm into over­
rating what happens and attributing to 'paranormal1 cog­
nition effects which are really due to these other fac­
tors. The object, ard strictly the only object, of a 
test of significance is to tell us whether this is like­
ly to have happened - and about how likely, When the 
level of significance is found to be high, as in these 
experiments, we conclude that the effects observed are 
noi likely - indeed, are very unlikely - to be due to 
such causes; though, of course, it is always open to аду- 
one to contend tbat, in his opinion, they are even less 
likely to be due to any alternative cause. This last, 
however, is of no importance: it would be of interest 
only if we were attempting to 'prove*  the occurrence of 
the phenomena once and for all by means of a single ex­
periment or group of experiments. But this is not, or 
should not be, the case. Rare and obscure phenomena are 
not 'proved' in this sort of way; they gradually becoae 
established and accepted through familiarity and throigi 
a gradual elucidation of the conditions of their occur­
rence and the way in which they work. If experiments of 
tbe kind here described are never successfully repeated, 
if we never succeed in discovering the 'laws’ concerned, 
then the critical historian of tbe future will be per­
fectly correct in writing them off as some kind of a 
lusus naturae. But in the meantime we are perfectly en­
titled to say that tli3 likelihood of their outcome being 
a chance effect is so remote that no one need fear wast­
ing bis time in pushing the investigation further.

Of tbe more specific misapprehensions that I 
encountered there are two which seem to me to merit faib 
ly detailed discussion here. Of these, the first is con­
cerned with tbe desirability of employing a plurality oi
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judges, the second with the question of whether the re­
sult can be swayed in one direction or the other by the 
use of common or rare originals.

The first can be made to sound plausible, if it 
is pot in some such form as "Surely you will not allo*  
results of such importance to rest on the opinion of a 
single judge?"; but none the less it arises solely from 
confusion of thought as to the issues involved. It is 
true that I am relying, and am perfectly content to rely, 
on the earMngs of a single judge, but I am not relying 
at all on his opinion in any sense that would make this 
type of criticism valid. Yet, in another sense, 1 am 
relying on his opinions to such an extent that if they 
were usually ill-founded no significant effect would be 
likely to emerge. I f we can clear up this apparent par­
adox, we shall not only settle the particular point at 
issue but a number of others also of a somewhat similar 
nature. We can put it very briefly by saying that the 
kind of opinion on which we do rely, and which is of 
great importance, is a judgment to the effect that "This 
drawing is sufficiently like that original to be worth 
giving it a mark (or half a mark)"; and that the kind of 
opinion on which we do not rely is a judgment to the ef­
fect that "This drawing is a Winner (i.e., a hit in the 
right place)". But this is unduly cryptic and calls for 
careful elucidation.

I think I can best clarify the issues, which are 
exceedingly important, by considering two apparently 
contradictory statements both of which are true. The 
first may be put in the form "It makes no difference what 
the judge does", and the second as "A good judge makes 
all the difference". The catch here is this, that tbe 
first statement is true and the second false if there is 
no real cognitive effect, but only chance, at work; while 
the second is true and the first false, if there is. The 
point will become clearer if we expand the first form 
"If there is no real effect, a judge who does not know 
the answer^2 cannot generate a spurious one by any kind 
of wishful or misguided marking", and the second to the 
form "If there Is a real effect, an intelligent and dis­
criminating judge will bring it out better than one who 
is neither".

42. I use the phrase 'know the answer' as a convenient condensation 
of 'know which originals belong to which experiment', or, more 
generally, 'know what allocations or markings will favour a 
positive result.
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Even these expanded forms need further consider, 
ation, and I think the best way to ensure it is to in­
vite the reader to imagine himself in the position of j 
judge intenselv anxious to secure (or prevent) the ob­
taining of a spurious positive result. How is he going 
to set about it? He is given one batch of drawings 
which he knows to be those of the percipients of exper­
iment I, another of experiment II, and so on: he is 
also given fifty originals arranged in alphabetical 
order - apple, beaver, cat, cormorant, distaff, etc,, 
down to xylophone, yoke and neppelin, or whatever they 
may be. But (and this is vital) he does NOT know which 
of these originals were used in experiment I, which ia 
experiment II, etc., nor has he any clue to guide hit, 
He starts work on the first batch of drawings and soon 

., , rather inde­
Is he to reckon these as hits on cor- 

mark at all? 
cormorant is

comes across, we will suppose, a number of 
terminate birds. ' ‘
morant, or as half hits, or as not worth a 
Which policy will best serve his ends? If 
one of the originals of experiment 1, then reckoning all 
these as full hits will tend to produce a positive re­
sult; but if it happens not to be, then the reverse. 
But this is exactly what he does not know, so that he 
will be quite unable to decide whether generosity or 
strictness will pay him best. And the same applies to 
every original of the fifty and to every batch of draw­
ings. Thus it is literally impossible for any degree of 
fancifulness, of prejudice in either direction, or of 
eccentricity on the part of the judge to generate any­
thing but a cbance effect if there is no non-chance re­
lationship > between the drawings and the originals.

The same applies though not quite so obviously 
to capriciousness or lack of consistency. 1 have heard 
it asked "Suppose it just happens that^J the judge is 
feeling generous when he is considering a drawing of ex 
periiient I and looking at an original of experiment I, 
but strict when he is considering a drawing of experi­
ment I and looking at an original of experiment II?". 
The answer is "Suppose it 'just happens' the other way 
found, the effect will be reversed. Г . .
for supposing that the one situation will arise appreci 
ably more often than the other (if so, state it); and 
are not these fluctuations of the standard exactly what 
we refer to, among other things, when we use the word 
'chance'?". It goes without saying that fluctuations 
of this kind will frequently occur and that they nay

Have you any reasoi

43< Ibis is a common involuntary trick whereby the notion of chan» 
is smuggled incognito into a sentence ostensibly not contain­
ing it. 
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often be the deciding factor in cases of doubt; but un­
less we postulate relevant knowledge on the part of the 
judge (excluded by hypothesis), or suppose him endowed 
with paranormal powers (which would be begging the ques­
tion) they can have no more systematic influence on the 
outcome than would decisions obtained by tossing a half­
penny or throwing a die.

Now turn to the other side of the question, and 
suppose that there fs a real effect to which we are anx­
ious to do justice. In these circumstances the intelli­
gence and ability of the judge is likely to be of the 
very greatest importance. The material, on this hypo­
thesis, will be made up of three types of drawing; there 
will be some which have no resemblance or connection with 
the originals at all; there will be some which show re­
semblances or associations determined by chance alone; 
and there will be a certain proportion of which the na­
ture or form has been to some greater or less extent in­
fluenced by the cognitive process postulated. Now, un­
less we can hit on some infallible sign whereby we can 
distinguish lucky shots from genuine cognitions, we shall 
never be able to eliminate the second class of resem­
blances, which will always be present to dilute the real 
effect in some degree. The ideal judge would therefore 
be be who would reject all specimens of the first class, 
but successfully detect and correctly mark all members 
of tbe third; this would bring out to the fullest possi­
ble advantage whatever real effect the material might 
contain. At the other extreme, even if the material con­
sisted wholly of genuine cognitions (class three) it 
could scarcely survive marking at the hands of a blind 
iubecile, who would presumably allot points in a com­
pletely haphazard manner having no reference to the re­
semblances actually observable.

It is in this sense, and in this only, that what 
the judge does is of importance; just as it is in the 
other sense, and in that only, that what he does can 
■alee no difference. If this is not now clear, 1 fear I 
■ust despair of ever making it so, and must be content 
to wait for the spontaneous growth of comprehension in 
the minds of those concerned.

It is worth noting in passing, however, that the 
evidence suggests that Mr. hindson was a singularly 
'good' judge in the sense just discussed; for it will be 
remembered that even those of his half-points which the 
arbitrator rejected as implausible resemblances showed 
a just significant result when treated alone. This is 



110 JOURNAL OF PARAPSYCHOLOGY

very remarkable and strongly suggests that Mr. Hindson 
has a definite 'flair' for detecting the mind of remote 
resemblance which results from a very imperfect cognition 
I shall always regret that I asked him, as recorded on 
p. 61, to raise his standard after scoring the drawing! 
of the first experiment; if I had not done so, we might 
well have obtained much more information about what kind 
of distortion takes place and what the limit of 'genuine1! 
resemblance is.

44. To cover a point which might be raised: if we were to submit to 
a judge, under the conditions described, material which we be- 1 
lieved to embody a significant real effect, and were to obtain 
a null result, we should be perfectly entitled to re-submit to 
another or others in the hope that the first was incompetent-

This brings us back to the question of the plur­
ality of judges from a fresh angle. I greatly fear that, 
in spite of all that 1 have said above, 1 shall be urged 
to have the marking repeated by an independent judge or 
judges with a view to strengthening the validity of the 
results obtained; and if 1 decline to do so (as 1 shall) 
J am likely to be told that I am afraid of such a re­
marking giving a null, or much less significant, result, 
This, of course, is rubbish, for a much less significant 
result by another judge would no more invalidate that 
already obtained than a much more significant result 
would strengthen it; it would only show the second judge 
to be inferior (in the sense discussed above) to Mr, 
Hindson, as nice versa. Chance, as an explanation of 
the effects observed is already out of court, except fr«» i 
the apriorist standpoint dealt with earlier, and no a- [ 
mount of replicate marking will bring it in again. Noth­
ing is to be gained by wasting the time of judges in do­
ing what we know to be unnecessary, when they might be 
doing something useful; or in bowing oneself in the how 
of illogicality when one's logical position is impregna­
ble.

The position would be very different, and re­
marking desirable to the point of necessity, if it could 
be shown that the instructions, etc., gave biassing guid-1 
ance to the judge, or if it could be plausibly maintained, 
in face of his testimony and my own, that Mr. Hindson hit 
in fact, any notion of which originals were used in which 
experiment, or even any clues by which he might have 
known. Apart from this, re-marking in this case, or 
plurality of marking in general, will only throw light oi 
the relative merits of the judges, not on the validity 
of results44. Such questions as to extent to which 
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judges differ, and why, or of what principles of judging 
are best calculated to bring out real effects in varying 
types of material, are of no small intrinsic interest, 
and will undoubtedly demand investigation in due course. 
But they have nothing whatever to do with whether the 
results of these or similar experiments are valid, and 
it is wholly illegitimate to contend that they have.

A great deal of what has just been said is ap­
plicable, mutatts mutandis, to the cognate suggestion 
that the outcome of the experiment may be influenced by 
the kind of originals used. If we substitute 'ignorance 
of percipients' for 'ignorance of the judge', we shall 
find a close parallel between the two situations, the 
second of which accordingly does not need detailed dis­
cussion here. Just as, in one sense, it makes no dif­
ference what the judge does, so, in the corresponding 
sense, it makes no difference what originals are used; 
and just as, in the other sense, some judges are better 
than others, so, in the corresponding sense, some origi­
nals are likely to be better than others. And just as 
it is impossible to show how a judge who does not know 
tae answer can fabricate a spurious result by any pro­
cess of mis-marking, so it is impossible to show how an 
experimenter can fabricate a spurious result, through the 
use of one sort of original rather than another, provided 
the percipients have no possibility of telling, by sen­
sory means or rational inference, what originals are 
likely to be used on which occasions. Finally, again as 
in the preceding case, the best way of convincing oneself 
that this is true is to try to work out a plan for gen­
erating a spurious effect, by the use of any type of 
originals whatever, subject to the restrictions that the 
original to be used on any occasion is selected by a ran­
dom method, and that the percipients are given no clue 
as to what it is.

Summing-up: I have no desire to appoint my­
self, dictator-like, as judge in my own cause, though it 
seems fair enough to insist, as I have been doing, that 
criticism should be directed towards points which might, 
in principle, be vulnerable rather than against those 
which could never be. It is true that my most anxious 
scrutiny has failed hitherto to find any source of 
systematic error in either the method or procedure adopt­
ed, and that I do not believe that there is one. But it 
is not by my opinion, or even by that of others however

(Footnote continued) always provided that we made due allowance, 
in the usual way, for the number of judges so employed making 
our final estimate of probability.
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eminent, that the work must be judged as successful or 
otherwise; it is by the test of repeatability alone that 
it must ultimately stand or fall. If properly conducted 
attempts to repeat my results consistently fail to do 
so, no amount of argument on my part will off-set the 
fact; and if, in a fair proportion of such cases, simi­
lar results are obtained, argument will be superflous.

So we may end this Section very much as we began 
it: I have tried to produce a repeatable experiment; I 
believe that 1 have succeeded; if, for whatever reason, 
you do distrust the conclusions reached - Try it your­
selves.



Section VII

SUMMARY AND CONCLUSION

This paper is already depressingly lengthy, 
though I doubt whether 1 could have shortened it appre­
ciably without damaging omissions of important details. 
I will accordingly do no more by way of bringing it to 
an end than run over the essential features of the work 
in briefest summary and add a very few comments of gen­
eral interest for which no appropriate place has been 
found elsewhere.

Five experiments^ in the ’paranormal’ cognition 
of distant drawings have been conducted. In each of 
these, ten different originals were used, and ten fresh 
originals were used in each experiment. All originals 
were selected by a substantially random method. About 
2j0 percipients of both sexes, producing about 2,200 
drawings, took part. Very few percipients, probably not 
aore than ten or twelve, took part in more than one ex­
periment. In no experiment was there the smallest possi­
bility, humanly speaking, of any percipient obtaining 
auy clue to the nature of any original by normal sensory 
aeans or by rational inference. The drawings were marked 
against the whole fifty originals by a judge who had no 
clue or information as to which originals were used in 
which experiment. A total of 1,209 drawings were found 
which were judged to be sufficiently Like one or other 
of tbe originals to deserve mention. From the data it 
is possible to calculate how many of these resemblances 
or 'hits' would be 'winners', i.e., hits on originals 
used in their own experiment, if chance alone were oper­
ative, and how often this value would be exceeded by 
any given amount. It is found that the excess is such as 
would be equalled or surpassed only about once in some 
thirtytthousand such investigations if chance alone were 
responsible. In other words, percipients' drawings re­
semble the originals (considered as a group) at which 
they are aimed more closely than they resemble originals

45. 1 say 'five' here because it will be more convenient hence­
forward to think of the experiments here described as experi­
ments I to V, rather than 1 to IVB; otherwise we may find our­
selves getting confused at some later stage by having, say, 
seven experiments with eighty originals. The next experiment 
will be numbered VI.

ИЗ 
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at which they were not aiming to an extent which cannot 
plausibly be attributed to chance.

Examination of the data from another point of 
view shows that these resemblances do not occur exclu­
sively, or even most often, at the same time as the dis­
play of the original concerned.

But there is a fairly regular tendency for draw­
ings which resemble a given original to occur relatively 
more frequently on occasions which are near that on which 
it was displayed than on those which are more remote. 
This effect is observable to a significant extent in 
both directions.

The main conclusions indicated by the facts are, 
first that there is a real cognitive relation of some 
kind (direct or indirect) between percipients and origi­
nals, second that this may be either of precognitive or 
retrocognitive form.

The above summary, if somewhat arid, appears to 
cover adequately the essential facts and inferences 
therefrom, but 1 may be permitted a few comments of & 
slightly more speculative nature.

I suppose most readers will want to ask "What 
kind of a process do you think is involved?’1. 1 do not 
think the time is ripe for saying, or even suggesting, 
what the process is; but 1 am prepared to record a few 
quite tentative impressions which suggest fairly strong­
ly what it is not. First and foremost, 1 am as confident 
as I could be without special experimentation that it is 
in no sense a matter of the percipient copying or in any 
way 'seeing’ the drawing, In contrast to M, Warcollier'! 
recently published views, 1 have the strong impression 
that it is the 'idea' rather than the form that is cog­
nised. For example, it is as if the percipient were told 
’Draw a Band' rather than ’Copy this Hand', for we get 
left bands and right hands, open hands and closed bands, 
apparently quite indiscriminately, which we surely would 
not do if it were a matter of copying something seen, 
Very seldom indeed have I received the impression that it 
is the uninterpreted form itself that has 'got across', 
and even then I fancy that it has been the 'idea of the 
form' rather than the lines themselves that have been 
concerned. In fact, on the stric* ’nderstanding that 
this is entirely conjectural and 'lur purposes of enter­
tainment only’, I increasingly incline to the view that 
the lines on the paper have nothing to do with it at all,
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except perhaps as a focus for the thought or attention of 
the experimenter.

The astute reader will correctly deduce from this 
that my impression at present is one of a 'telepathic' 
rather’than a 'clairvoyant' phenomenon. This is true as 
far as it goes, but only subject to the very important 
reservation that I am not at all sure that the current 
conceptions of either the one or the other will neces­
sarily fit the facts. The truth of the matter is that 
we do not know what kind of a process is involved, and 
it would be a mistake to handicap ourselves by trying to 
tie it up prematurely with any preconceived notions.

It seems pretty clear that the percipients show 
a cognitive relation to the originals which cannot be at­
tributed to any 'normal*  cause; and I have no doubt at 
all that the experimenter's mind (H.S.C.'s or mine) plays 
an important part in establishing that relation. Indeed, 
certain work now in progress suggests oh inspection (I 
will not say more) that the mind of a third part, neither 
experimenter nor percipient but still connected with the 
experiments in certain respects, may significantly influ­
ence the results; and the bare suspicion that such an ef­
fect may be exercised in a manner determinable by experi­
ment should make us very cautious about formulating even 
the most tentative explanations.

I will end by drawing attention to the fact that 
the effect found, though highly significant, is intrin­
sically very faint. On the basis of the M.T.H. All En­
tries data, which I have so extensively used, a total of 
rather more than 2,000 drawings yields a crop of just 
over fifty hits above chance expectation; so we may rea­
sonably speak of a 2j4 effect. Presumably this is an 
onder-estimat.e, partly because I artificially restricted 
Mr. Hindson's natural judgment, partly because it may 
fairly be supposed that a perfect marker would have done 
s little better. But I should be inclined to doubt 
whether any marking however perfect would raise the fig­
ure much above fjji.

This, to my mind, is a very gratifying order of 
result. It is admittedly small, but so is the amount of 
radium in pitchblende which no one on that account denies 
is important and interesting. On the other hand, if I 
had found an effect of some ten times the size, 1 should 
have suspected the presence of many large flies in the 
ointment. As it is, it seems to me that what I have 
found (especially when we add the complications due to
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displacement) is eminently compatible with both sides of 
common experience - with the knowledge that on the whole 
people very seldom show signs of paranormal cognition, 
and with the knowledge that none the less they occasion 
ally do. Finally, the fact that, so far as I can judze 
by inspection, the ability concerned is pretty widely 
distributed, or at least not concentrated to any start­
ling degree among a very few specially gifted persons, 
suggests that it is likely to prove an attribute comaoa 
to all humanity, with nothing alarmingly magical about 
it; so that perhaps the adjective 'paranormal' is sou­
thing of a misnomer after all.
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APPENDIX 1

Copy of Instructions printed on the outer covers 
of Percipients' Books used in Experiment I.

INSTRUCTIONS

1. Certain drawings (none of which will be elabo­
rate) will be displayed in the room of which a photograph 
is provided, and in the position of the sheet of paper 
shown pinned to the bookcase. Only one drawing will be 
shown at a time and a different drawing will be shown
on each of ten successive nights. Each drawing will be 
in position from ?:OU p.m, until 9:30 a.m., starting on 
the evening of Wednesday, February 1st, and ending on the 
morning of Saturday, February 11th.

You are asked to try to reproduce these as well 
as you can. Attempts to reproduce a picture nay be made 
at any convenient time during the period of its exposure.

In order to be of use for the purpose of the ex­
periment, it is essential that an attempt should be made 
on each of the ten nights. Please make an attempt of 
some kind, whether or not you feel that you are succeed­
ing.

2. Drawings should not be altered or 'finished', 
and it does not matter if you cannot draw well, If you 
have several impressions, however crude or vague, make 
several drawings, on the same sheet, writing 'Best' a­
gainst the one you think most likely to be successful. 
Please make all drawings on the sheet provided, not on 
rough paper first.

3. Write your full name and the time of making 
each attempt in the spaces provided on each sheet. In­
dicate under 'Visual Imagery' whether you had a clear 
picture 'in your mind's eye'. Write * or 0 after 'Con­
fidence' according to whether you did or did not feel 
that you were getting a genuine impression of the pic­
ture.

4. Be careful to use the sheets in the order 
which they occupy in the book.
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p. Do NOT write the date or any serial number 01 
the sheet, or make any mark which would enable the order 
of the sheets to be ascertained if they were removed 
from the book. Do NOT make any Note which would give k 
clue to the date or ordinal position of the sheet.

6. Please insert the card provided between the 
sheet you are using and the next, so as to prevent the 
possibility of marks made on one sheet showing on the 
other.

7. The Space for Notes and Impressions is not 
intended for elaborate introspections, but for verbal 
recording of any 'ideas’ which seem relevant but are too 
difficult to draw. There is no need to make any entry 
here unless you wish.

8. It is desirable that the reproductions by tbe 
various participants should be quite independent of each 
other; so please do the experiment by yourself and do 
not discuss your impressions until after the books have 
been handed in.

9. Return the sheets, in their cover, to Dr. 
Thouless when finished. On no account detach the sheets 
from the book or use them in the wrong order.

APPENDIX II

Results of the Method of Forced Matching

The Method of Forced Matching and its outcome 
have been fully discussed in general terms in the text: 
the subjoining table shows the actual scores obtained ia 
the first three experiments by various judges. H.S.C. 
and I did the first and third experiments jointly, but 
with H.S.C. predominating; she necessarily worked alone 
in the case of experiment II, because I knew the order 
of both originals and drawings. For this experiment I 
give also the results obtained by the percipients them­
selves, which are fractionally worse than H.S.C.’s. As 
a matter of interest I add the figures for an indepen­
dent matching of the thirty-seven sets of experiment I, 
which was very kindly undertaken by Mr. 0, L. Zangwill.
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Table XIY

Showing Numbers of Successes Obtained
by Forced Matching

The

Correct
Matchings

Number of Sets Scoring _ , .lota! Total 
Score

Mean 
Score0 12 3 1 567 Percepts

A. Matched by li.S.C. and W.W.C.
Expt. I 14 12 6 4 . . 1 . 37 42 1.135

" 11 5 11 2 2 . ... 20 21 1.050
" 111 5 2 2 2 . . . . 11 12 1.091

Total 24 25 10 b . . 1 . 6b 75 1.103

B. Matched by Mr. 0. L. Zangwill
Expt. I 12 16 8 1 . . . . 37 37 .940

C. Matched by Percipients
Expt. II 7 9 4. . . . . 20 17 .850

be read as follows: When theshould
of drawings constituting experiment 1, 
by set, against the originals by H.S.C.

fable 
thirty-seven sets 
were matched, set 
and myself, and the number of correct matchings ascer­
tained as described in the text, it was found that in 
fourteen cases we had failed to match any drawing succes- 
fully against the original used on the corresponding oc­
casion; in twelve cases we made one correct assignment, 
in six cases we made tuo, in four cases three, and in one 
case str.

Since the expected number of successes is in all 
cases equal to the number of percipients, there is evi­
dently nothing of interest here except the solitary score 
of six in the first line, which is fully dealt with in 
the text.

APPENDIX III

Application of the Method of Decimal Scoring

ã£O£ML£ 21 E&£.£.£LILfi.Q.lS 1, 11, àüú 111*

This was done by Mr. and Mrs. Oliver Gatty in two 
batches. The first consisted of eleven sets of experi­
ment III mixed with eleven sets (nos. 1-10 and 12) 
taken from experiment I; the second included the remain­
ing twenty-six sets of experiment 1 and the twenty sets 
of experiment II. Since I am relying for my conclusions 
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solely on the results of the third method of assessient, 
I need not detail here the innocent subterfuges I adopts 
to prevent the scorers unwittingly applying processes of 
rational inference to the work. 1 an, however, satisfies 
and the internal evidence suggested, that these were snf.' 
ficient even if they may not have been necessary.

When the points were separated and added in the 
way illustrated in the text, the results were found to 
be:

which is not intrinsically significant, for D/a 1.684 
with P — .09.

a) Experiments I and III
•Judged to resemble

I III Total
Sets of Experiment I 10.0 1.0 11.0

" " " Ill 6.5 4.5 11.0
To tai 16.5 5.5 22.0

Using the general matching formulae (P. 57 q.v.)
this gives

E 11.0; 0 14.5; D 3.5; o2 4.321; 0 2.079

b) Experiments I and II:
Judged 

I
to resemble

II Total

Sets of Experiment I 10.5 I5.5 26.0
и " " II 5.0 15.О 20.0

Total I5.5 ЗО.5 46.0

(N.B. A set is counted as half right and half
wrong when the points awarded to the two series of ori­
ginals are equal. I

This leads to
E 22.02; 0 25.50; 0 3.48; o2 10.327

For the two batches taken together we have
E 33.02; 0 40.00; D 6.98; o2 14.64b

whence we find D/o 1.824 with P ~ .07, which is still not
signi ficant.

2. 21 LUA aui LIfi:
As explained in the text, the procedure of this 

experiment was specially devised to enable the somewhat 
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onerous task of scoring the three hundred odd sets which 
it was hoped to obtain to be undertaken by myself, and 
special precautions were adopted, as there described, to 
ensure that I could have no normal knowledge of whether 
any particular set was aimed at the A or В originals. As 
it turned out, however, many fewer sets were obtained 
than had been expected, while of those that were sent in 
a considerable number showed internal evidence which, as 
it happened, would have enabled me to judge that they 
were 'A' sets apart from any intrinsic resemblances of 
the drawings. However, when these had been weeded out 
by Prof. Broad, there remained eighty sets on which I 
could safely work. I again abstain from detailed dis­
cussion of the points involved on the ground that, al­
though these results are perfectly reliable, 1 am not de­
pending on them for my conclusions, and therefore need 
not establish every point meticulously here.

These eighty sets were given me in two groups, 
the first consisting of twenty 'A’ and twenty 'B’ sets, 
the second of ten 'A' and thirty 'B’; but, by a not un­
fortunate misunderstanding, I received the impression 
that the composition of the second group was the same as 
that of the first. Thus any bias I may have had in deal­
ing with it was liable to mislead rather than to help: 
actually, it could hardly do either, for knowledge of the 
relative numbers of A and В sets in the group could not 
enable me to decide which were which.

The results obtained were:
Judged to resemble

A В To t al
Sets of Experiment IVA 9.0 21.0 30.0

" " " 1VB 13-0 37.0 50.0
Total 22.0 5b.0 bO.U

Applying the same methods, we obtain
E 44.50; 0 46.OU; D 1.50; o2 15-142

which is very nearly as bad as it could be, for D/о is 
only 0.with P as large as .7» The result must be in­
corporated, but it is only of interest as showing the 
difficulty of separating the A and В portions of experi­
ment IV, which we shall find persisting even with the 
•uch more successful third method of assessment.

3. Scoring of sixteen sets the Individual Exaari-
uih:

In each of these eight experiments, which 1 do 
not propose to describe in detail at present, a selected 
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percipient was tested, together with either H.S.C. 
(first six experiments) or h.h.C. (last two). All 
H.S.C.'s drawings were scored by Dr. E. J. Dingwall, the 
six sets of the selected percipients in the first six 
experiments by Mr. В. E. Parr (to whom I should like to 
take this opportunity of expressing my gratitude), and 
the remainder by myself. All judges were kept in ap­
propriate ignorance either as to which originaLs were 
which or as to which drawings were aimed at them, or 
both, as the circumstances required and permitted.

The scoring was done by pairs of experiments aw 
need not be given in detail here. Combining the returns 
from the two judges

E 8.0; 0 12.0; D 4.0; o2 2.667
whence we fiDd D/o 2.449 with P < .02, which is signifi- 
can t.

Adding these quantities to those obtained in 1 
and 2 above gives D 12.48; c2 32.456; D/o 2.192; P <.IJ 
which is just decently significant but no more. The sub 
stantially null results obtained from the eighty setsuf 
experiment IV evidently vitiate an otherwise not nnproi- 
ising method, but the final outcome is poor compared win 
that yielded by the more sensitivp method used later.

APPENDIX IV

Copy of Instructions, etc., supplied to M. Т» H, 
for the application of the Method of Palpable Hits.

GUIDE TO SCORING HITS

1. The general idea is to compare every drawing 
with each of the (50) originaLs. If any drawing plain­
ly represents the same object or actxvity as that de­
picted in one of the originals, a ’hit' is recorded: if 
not, not.

2. Scoring of hits should be done on the simpler 
commonsense principles.

The primary question to be asked in respect of 
anv drawing is, "Does this drawing represent the same 
object or activity, or the same sort of object, etc., M 
one of the originals - or at least something extremely 
like it?". In other words, "Does the drawing indicate 
that the percipient had 'X’ prominently in mind at some 
time while he was doing the drawing ('X’ being the
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subject of an original)?". If the answer to these is 
'Yes', score a hit; if 'No', don't,

The second question, the answer to which may 
qualify the above, is "Does this drawing indicate that 
the percipient was thinking of the same kind of thing as 
was the agent when he produced the original?" Notes on 
what the agent actually had in mind when he drew the ori­
ginals will be found in 'Notes on Originals'.

3. Pay no attention to the skill of drawing dis­
played. A badly drawn horse, say, is still a horse, pro­
vided it is clearly nothing else.

4. Pay as much attention to the written remarks 
as to the drawings; a mention of an X is just as good as
a drawing of an X. One or two 'scorers' have missed very 
palpable hits here; please be careful.

5. Eschew far-fetched resemblances, 'puzzle-pic­
ture' methods, and all but the plainest and most univer­
sal associations, like the plague. Be very chary even 
of these last.

6. Half hits (but no other fractions) may be 
given in cases of doubt.

7. The greatest difficulty will probably be found 
in connection with composite drawings containing several 
elements. Sometimes it is easy enough; for example, if
a drawing shows prominently both a tree and a horse, a 
hit should be recorded on tree and on horse (Jennet). 
But one is often in doubt as to whether the X depicted 
was 'prominently' in the mind of the percipient at the 
time of making the drawing (Cf. first question in 2 
above).

It will probably be convenient to recognise four 
grades of 'prominence' as follows: 1. The X is the sole, 
or virtually sole, object depicted in the picture; 2. It 
is 'co-equal' with other objects; 3» It is 'secondary' 
but must none the less have required attention, or 
.thinking of', for it to have been drawn; 4. It is purely 
'incidental', i.e., jotted in, so to say, as a kind of 
trimming'.

Give hits for the first three categories, but not 
for the 4th.

8. In general, a part of an object may be taken 
as equivalent to the whole. E.g., It is unlikely that
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anyone would draw a horse's head without having a whole 
horse more or less in mind; by contrast, someone might 
well draw a hand without having a whole man in mind, so 
a certain amount of common sense must be used in such 
cases.

9. Some objects, such as trees, boats, chairs, 
are very commonly drawn. In certain cases a hit must 
obviously be recorded, e.g., tree, but if the correspond­
ence is doubtful caution should be exercised and points 
sparingly given; otherwise any reaL effect is liable to 
be masked or 'diluted' by points needlessly given to 
objects drawn only because they happen to be very famihu

10. On the other hand, some originals are very 
'difficult' and are seldom if ever drawn unmistakeably, 
e.g., cross-stitch, embattled fess, stop-cock, Perhaps 
it would be legitimate to relax the usual standard to 
some extent in such cases; but this must be for the judg­
ment of the marker.

11. General: Although a high standard should oe 
maintained, so that, as a rule, there can be no reason­
able doubt as to the correctness of the hits recorded 
(and only a half point given when there is doubt), it 
will be understood that we cannot rationally demand exact 
reproductions of the originals; drawings 'as good ascus 
be expected' from a percipient who perhaps cannot draw 
well and may be supposed to have imperfectly cognised tie 
original may be taken as acceptable.

In this connection it seems not unreasonable to 
suppose that whereas sow.® subjects (e.g., anchor, buf­
falo, frog, hammer, prawn, violin, tree) will 'get a­
cross' in their entirety or not at all, others, which in 
built up of constituent parts - e.g., embattled fess 
(shield plus fess), flag (plain flag plus cross), Royal 
Standard (plain flag Dlus lion rampant), windmill (build­
ing Dlus sails), etc., might appear only partially; that 
is to say, one of the constituents might appear without 
the other, It may be worth while bearing this in mind 
in connection with awarding half points.

(Signed) W.W.C.
(Dated) 2.viii.$9
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Notes on first 50 Originals

The following notes are intended to indicate what 
was actually in the mind(s) of the agent(s) when the 
originals were drawn, and to draw the attention of scor­
er? to certain doubtful points which have arisen. The 
latter are usually dealt with in the form of questions so 
as to minimise the risk of unduly influencing an other­
wise independent scorer.

1. ANCESTOR: The idea in the agent’s mind was 
that of an old man, hence the beard and the staff. 
Should a point or half point be given to any ’man' drawn 
regardless of whether he had a beard, is leaning on a 
staff, or shows other signs of age?

2. ANCHOR: Straightforward; no comments.

3. ARROW: Straightforward; as an example (which 
has not yet been observed) of ’the plainest and most 
universal associations' it is suggested that it would be 
legitimate to give at least a half point to a drawing of 
a bow, even if the arrow were not drawn.

4. BALANCE: Fairly straightforward; but what do 
you propose to do about (if any) steelyards, similar bal­
anced mechanisms, see-saws, tight-rope walkers?

5. BAT: Drawn and thought of as BAT, though the 
word found in the dictionary was flittermouse. What, if 
anything, will you give for a mouse or mouse-like crea­
ture - birds, beetle, butterflies?

6. BEETLE: No comments.

7. BENCH: What about Chairs? Sofas?

8. BIRD: The dictionary word was 'Corn Bunting’, 
but the original was thought of as BIRD, and the picture 
is not specifically of a Corn Bunting. The latter is a 
passerine bird and the picture agrees with this. How
are you going to distinguish between this and DODO (q.v.) 
which was thought of as a ’duck-like’ bird? Do you pro­
pose to give full or half hit for eagles, peacocks, os­
triches, sea gulls, etc., or only for birds of passerine 
appearance?
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9- BOAT: The dictionary word was SHIP and was 
illustrated by a full-rigged sailing ship, but the agent 
thought this too difficult to draw and drew the fore- 
and-aft rigged sailing boat shown. Always thought of Ss 
BOAT rather than SHIP. Khat do you propose to do about 
full-rigged ships, steamers, battleships, boats with 
masts but no sails, rowing boats, canoes, racing eights!

10. BOOT: Dictionary word was SHOE, but agent 
drew a BOOT. What are you going to give to shoes, horst­
shoes, feet?

chi e

COM 
tiOD 
ste£ 
vise

11. BOTTLE: This was based on dictionary word 
VACUUM BOTTLE, which was rejected as too difficult. As 
indicated, the agent thought of a glass wine bottle. 
What will you give to carafes, medicine bottles, rubber 
hot water bottles, jars, vases, etc.?

er i 
thie 
СГО! 
CTOS

12. BRACKET: An unsatisfactory original, becaott 
something angular and structural can be found in very 
many drawings (e.g., chairs, houses, bridges, etc.) Cf. 
paragraph 9 of Guide and keep the standard high to avoii 
dilution.

hept
MU9< 
sidl

gol.

13» BRIM: The word was BRIM, understood in tbe 
sense of the rim of a vessel, etc., not a hat-brim. Age,
While drawing, attention was focussed on a chalice or bat 
goblet shaped vessel as shown.

Do you propose to give full or half hits to all 
’containers' - remembering that bottle and ewer (q.v.) 
must be distinguished, or to goblet shaped cubs only? 
What about vases, bowls, plates, tea-cups, saucepans, 
eggcups, teapots, etc,? •

14. BUFFALO: It is generally agreed that all 
cows, bulls, etc., should count as hits on this original- 
What about deer, rhinoceri or animals with tusks reseibl­
ing the buffalo's horns?

15. BULBS: Geissler potash bulbs were ilLustrat-i 
ed in the dictionary and copied. Agent unfamiLiar with I 
these. Probably chief idea in his mind was 'glass bulbs 
What about electric light bulbs, hourglasses, bulbs of 
the horticultural variety?

lb. BUTTERFLY: No comment except that as an ei- 
ample (not yet observed) of 'extremely like’ it would be 
considered correct to give a full hit on this for a «oü.

fea 
Sho 
For 
зро 
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die 
Cf.

not 
let

thi 
fit 
bit
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17» CASTLE: Battlements (castel1ations) were 
chief feature in agent’s mind.

18. CLEOPATRA’S NEEDLE: No special comments, 
common sense must be used in respect of drawings or men­
tions of obelisks, pyramids, memorials, monoliths, church 
steeples, etc. Ask yourself whether these are in fact 
visually or functionally similar to C’s Needle.

19. COTTON APHID: No comments.

20. CROSS-STITCH: Cf. Guide 1Ü. Consider wheth­
er it is likely that a percipient imperfectly cognising 
this original would produce a St. Andrew's Cross, a Latin 
cross, a mention of sewing or of embroidery. In re 
crosses, cf. FLAG

21. DODO: Thought of by the agent (wrongly as it 
happens) as a duck-like bird. Known to be flightless. 
Must be distinguished from BIRD (Corn Bunting) q.v. Con­
sider what, if anything, you will give for ducks, geese, 
swans, etc., passerine birds, nondescript birds, eagles, 
gulls, peacocks, ostriches, etc.

22. EMBATTLED FESS: An unfortunate original. 
Agent thought primarily of the fess, not of the shield; 
but should anything be given for shields without fesses?

23. EWER: In the agent's mind the distinguishing 
features were the handle and the constricted neck.
Should full or half hits be given for two-handled vases? 
For watering cans, teapots, etc., with handles but also 
spouts? For teacups, etc., with handles but no constric­
tion? For saucepans, etc., with a different sort of han­
dle? For vases, etc., with constriction but no handle? 
Cf. BOTTLE and BRIM.

24. EXFOLIATE: The agent was thinking of leaves, 
not trees. Should anything be given for these, or for 
leaves attached to flowers, fruit, età.,

25. FAN: No comments.

26. FISH: No special sort of fish was intended.

27. FLAG: It will be necessary to distinguish 
this from royal standard (44). The flag drawn is a black 
flag with a strongly marked white Latin cross. Consider 
black flags (without crosses), plain flags, striped 
flags, Union Jacks; Latin crosses without flags, other 
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sorts of cross; also pennants, burgees, etc.

26. FLEUR-de-LYS: No comments.

29. FROG: No comments.

30. HAMMER: Presumably a mallet would deserve 
a point, but what about axes and picks?

31. HAND: It is agreed that a hand is a hand 
regardless of whether it is right or left, open or closet 
also that nothing should be given to human figures merely 
because they may be presumed to have hands. Consider (» 
figures with hands prominently outstretched or displayed 
(b) hands without bodies holding things (c) gloves. '

32. HORSE (Jennet): The dictionary word was 
JENNET, but the original was drawn and thought of as 
HORSE.

33. MOUSTACHE: An unlikely original for anyone 
to draw quite correctly. Should faces with prominent 
moustaches be given a whole point, half a point, or noth 
ing?

34. NET: The dictionary word was NET BLOTCH. 
This was rejected and the agent decided to i I lust rate Ki! 
The man, beach and waves form a setting for the illustrt- 
tion; the little fisb are incidental.

35. PARNASSUS: The agent was more interested ii 
the temple than in the mountain. Consider Greek-type 
temples (criteria, pillars, steps, pediment) with and 
without mountains, mountains in conjunction with other 
types of building, mountains without buildings.

36. PRAWN: Must be sharply distinguished fm 
FISH. What about lobsters, crayfish, crabs, etc.?

37. SATURN: Combination of sphere and rings, 
the last being most in agent's mind on account of diffi­
culty of drawing ellipses freehand.

38. SCISSORS: No comments.

39» SHELL: Definitely chonchological; artillery 
version not thought of. What about shells of somewhat 
different shapes - snails, oysters?

4U. SHOOTING: See contemporary note on original
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41. SKULL: No comments.

42. SPECTACLES: No comments, except that as ex­
amples (not yet observed) it would be proper to give a 
hit for pince-nez, but not for two tumblers ('a pair of 
glasses’ ) .

43» SPINNING TOP: No comments.

44. STANDARD (Royal Standard): The dictionary’ 
word was standard, the agent thought of doing Royal 
Standard and was concerned to make it other than an or­
dinary sort of flag; hence the rampant beast intended 
for a lion.

45. STOP-COCK: No comments.

4ú. VIOLIN: No comments.

47. THRONE: The object at tbe top is supposed 
to represent a crown. Consider whether you will give 
full or half points to easy chairs, ordinary wooden 
chairs, wooden chairs with arms, chairs of definitely 
ceremonial appearance.

48. TREE: Trees are drawn with very great fre­
quency and in every degree of prominence, which makes 
hits on this original difficult to assess. Single trees, 
whether ’sole’, ’co-equal’ or secondary (Cf. Guide, 7) 
■ust clearly be given hits; but it is not always easy to 
decide where ’secondary’ passes into 'incidental trim­
ming’.

It is also for consideration whether forests, 
woods, avenues, rows of trees, etc., indicate that the 
percipient had the idea of 'a tree1 in his mind; also 
whether two, three, four ... or how many trees should 
be given half or full hit.

4У. TRIDENT: The dictionary word was SPEAR and 
ao illustration of 'Head of Fishing Spear' was copied. 
TRIDENT was introduced by the agent.

Consider pitchforks with two prongs, garden forks 
with more than three prongs, table forks, rakes.

50. WINDMILL: No comments.



SOME OBSERVATIONS ON THE EXPERIMENTS WITH DRAWINGS

by

W. Whately Carington

Whereas I have done my best to exercise the 
greatest care and circumspection both in my experimental 
procedure and in my account thereof, the somewhat col­
loquial remarks which follow are deliberately of a more 
speculative character, and are to be taken on the express 
understanding that nothing I say now shall be 'used in 
evidence against me' later.

The method I have used suffers from the serious 
drawback of being veey laborious and slow in yielding re­
sults. To induce ten or fifteen groups of percipients 
to co-operate involves an amount of correspondential or­
ganization which is large compared with the labour in­
volved in merely making people guess cards in a pack: 
moreover, the fact that the effect sought does not seem 
to show itself within a 'ten-original*  experiment of 
normal size aggravates this disadvantage. Another seri­
ous matter is that, if we are interested in the pre- and 
retro- cognitive effects which my results at least 
strongly suggest, we must be very careful not to dupli- 
crte originals and, so far as possible, not to let later 
percipients know what were used in earlier experiments. 
Again, so long as we feel obliged to keep ‘test’ condi­
tions, it is necessary that all drawings of any group 
of experiments should be scored 'blind*  against all the 
originals of that group by a suitably uninformed judge; 
but to score against more than about 5& originals at once 
is probably more than any ordinary judge can manage, and 
this limits the range over which pre- and retro- cogni­
tive effects can conveniently be studied. The last dif­
ficulty can probably be met by some suitable method of 
itemizing and indexing the material, though this again 
will be laborious; as for the first, it is to be hoped 
that someone will soon devise a technique which will 
speed up the collection of material without sacrificing 
the various advantages which the use of drawings unques­
tionably offers.

One plan would be to use groups working together 
and doing ten drawings inside of an hour, as in my Expt. 
II; another is to work in the same way with selected

I3O
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individual percipients; a third might be to use ready- 
■ade drawings (say 100 or 200) from which one would be 
randomly selected for each trial and merely looked at, 
or preferably copied, by the experimenter.

Against these drawbacks there seem to me to be 
several advantages worth mentioning:

First, it is an easy matter absolutely to ex­
clude all question of sensory clues, namely by the sim­
ple expedient of never allowing the percipient to be in 
the same room with the original he is required to 're­
produce'. We know now (or I, at least, venture to think 
we do) that this condition is not a fatal impediment; so, 
Гэг safety's sake we may as well adopt it till the whole 
subject is on a better established basis.

Next, the method eliminates all danger of errors 
in counting of the type discussed by Kennedy in Jour. 
Paraosy. Ill, 2. p.213. There is no question here of 
whether the judge was wrong or not in making a given 
judgment or scoring, in the sense that it would be wrong 
in marking Star as a hit or Circle; the question is 
whether, being ignorant of what will make for success, 
he significantly gives more marks to certain groups of 
drawings, in respect of certain originals, than he would 
if there were no systematic resemblances to guide him; 
his markings (unless he is a very stupid or wicked judge) 
may be taken as gospel, and thereafter it only remains 
to add up the points allotted, which is a matter of sim­
ple arithmetic checkable in five minutes.

Very much more important than either of these, 
however, is the fact that the use of drawings as test 
material offers, it seems to me, an enormously greater 
chance than does the use of cards, etc., of finding out 
something about the kind of think that is going on.

A Zener card guesser must say either Square, 
Star, Plus, Circle or haves - and what is the poor man 
to do if he has an image of what one of my percipients 
magnificently described as "an equal-sided squared cir­
cle"? Ou the other hand, there can be little doubt, in 
my judgment, that the original drawing may be reproduced 
in a distorted - even in a highly distorted - form as 
indicated by the significant result given by Mr, Hind­
son's 'Rejected Halves' (cf, my paper, IV. l.b, Table V). 
When we have found out how far this distortion or trans­
formation may go, and where it takes place, we shall 
know very much more than we do at present about what the 
whole process consists of.
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I have the very strong impression, though I м 
not prepared absolutely to guarantee it, that the per­
cipient in no sense 'copies’ the original. It looks to 
me much more as If the percipient were reacting to the 
stimulus "Draw a Hand", for example, than to the stimulu 
"Copy that drawing of a Hand"; for we find left hands lit 
right hands and Open hands and closed hands in various 
positions, whereas the original was a left hand open, 
fingers spread, back uppermost. This is the first ex­
ample that comes to mind, but 1 have the same impression 
throughout. This kind of thing suggests that it is the 
word rather than the drawing that ’gets across', and the 
suggestion seems to be strengthened by certain cases in 
which (but this is terribly rash speculation) the word 
seems to have been taken in the wrong sense - as Rings 
of Saturn appearing as jewellers' Rings or Ruler being 
interpreted as either Governor or Scale. On the ether 
hand, I have little doubt that the relatively numerous 
Cows which appeared in my first experiment represented 
the Buffalo original; but, if so, then what got across 
would appear to be the 'idea' of an unspecified sort of 
horned ruminant, while the only drawing which was speci­
fically 'butfaloid*  indicated a pair of unmistakeable 
buffalo horns, mounted, and lacing the observer, whereas 
the original drawing showed the whole animal sideways,

Cautious psychologists fight very shy of using 
the word 'idea', and rightly so; yet here we have a sit­
uation in which things seem to happen as if something- 
which we may as well call an 'idea' as anything else, 
provided we realise that the term means virtually no sort 
than ’X’ - were ’transferred' (but this must not be al­
lowed to carry spatio-temporal connotations) from one 
mind to another, undergoing various kinds or degrees of 
modification 'on the way'.

Provided we stick rigidly to the methodologically 
righteous practice of constructing our picture of the 
referent of the term 'idea' (as used in this context) 
solely out of experimental observations, not allowing it 
to become invested by implication with the properties of 
waves, particles, colloidal conglomerates or astrologici 
whatnoteries, we may, I think,- with luck - end by evolv­
ing a concept as valuable to psychology as a whole as 
that of the atom to classical chemistry, the wave to 
classical physics, or the cell to biology. But this 
again is highly speculative, and may be to a great exteit 
the product of wishful thinkin?.
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I spoke above of transference 'from one mind to 
another’, as if what is commonly known as 'pure clair­
voyance' were out of the question. Few things would be 
■ore rash than to affirm this; but, for what it is worth, 
I increasingly receive the impression that the whole 
process is 'mental' in the sense that the relation is 
between the percipient's mind and the experimenter's 
Bind, and not between the percipient's mind and a piece 
of paper. Even in cases where the actual form seems too 
closely reproduced to be fortuitous, I still have the im­
pression that it is the 'idea of the form' that has got 
across rather than that the firm itself has been direct­
ly cognized. This is only one step better than guess­
work; but the results of my latest experiment (unpub­
lished and not yet fully digested) seem to show pretty 
clearly that knowledge of the original in the experiment­
er's mind is at least a significantly important factor. 
Personally, I suspect that knowledge in some mind not too 
remotely connected with the experiment is likely to prove 
all important, though it would be unwise to commit one­
self at the present stage. To me, this seems natural 
enough; but it conflicts with the evidence in favour of 
pure clairvoyance, which many of my present readers will 
regard as very strong, and verification of it might force 
us to the rather distressing conclusion that cases of ap­
parent clairvoyance, e.g., in experiments with cards, are 
really due to precognitive impressions of the scorer's 
■ind at or after the time of scoring. However, this 
dilemma is likely to be a triviality compared to some of 
tbe conundrums we shall have to deal with in due course.

Incidentally, the fact (if it be confirmed) that 
relatively more hits are scored on known that on unknown 
originals suggests a neat way of deciding whether ques­
tionable transformations are genuine. If an original of 
an 'A' (e.g., Cat) has been used under both known and un­
known conditions, and it has been observed (as my experi­
ment suggests that it would be) that relatively more cats 
are drawn after it is known than before, and we want to 
know whether drawings of 'Bs' (e.g., puss-moths), appear­
ing fairly copiously in the experiment concerned, are 
transformations of Cat, or merely fortuitous, then we may 
enquire whether they also are relatively more frequent 
after Cat was known than before; if they are, the hypo­
thesis of genuine transformation would be to a corre­
sponding extent supported, and vice versa. But here 
again I am extrapolating to an almost indecent extent.

To conclude: In these brief comments 1 have 
quite wittingly allowed myself to stray down the more
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enticing of the speculative avenues that have suggested 
themselves; and it is only too likely that in due course 
I shall find myself eating my words - a wholesome if un­
palatable diet - in respect of any or every suggestion 
made. But I believe that, provided it is not taken for 
more than it is meant to be, a reasonable enterprise in 
looking ahead is as legitimate in science as care in ex­
periment and caution in inference are necessary. At any 
rate I hope that my remarks may serve to stimulate in- 
terest in a technique which should prove at least a use­
ful supplement to those already in use.
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AN EXAMINATION OF KENNEDY'S STUDY OF THE

MacFARLAND DATA

Charles E. Stuart

In a recent number of the Journal, John L. Ken­
nedy elaborates in three articles his proposal of a re­
cording error hypothesis to explain ESP research results. 
The second of these, "A Critical Review of 'Discrimina­
tion Shown Between Experimenters by Subjects, ’ by J. D. 
MacFariand," is not accompanied by remarks of the review­
ing committee, it would be unfortunate to allow this 
article to exemplify permissible, critical research in the 
ESP field without careful review.

There is no intention here of "defending" Mac- 
Parland's paper from critical attack as such. But it is 
only reasonable to require that the critic employ methods 
at least as reliable as those in the work under attack.

The review committee pointed out that Kennedy did 
not meet the latter requirement in his recording error 
research. It will be shown here that, similarly, in his 
study of MacFarland's errors he committed methodological 
errors of much greater effect than the observed errors 
discussed. That is, the observed MacFariand errors were 
great enough to cause concern but were not adequate to 
account for the research findings. Kennedy's conclusions 
on the other hand, can be wholly attributed to his meth­
odological errors.

The MacFariand data consisted of paired data 
sheets made out by J. M. and D. H. respectively. Tbe 
call columns recorded the calls of a subject and, if per­
fectly recorded, should have been identical in the paired 
sheets. Kennedy found discrepancies, however, which he 
Lists in his Table II. He does not examine the effect of 
these discrepancies as errors which would affect the 
scores "since it is impossible to determine from the data 
in which record the error was made."

The exact determination is impossible, but a 
straight-forward series of inferences from the data 
throws much light upon this important point. First, the
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presence of discrepancies having no potential effect upOj 
the score shows that some of the discrepancies are the 
result of simple observational errors with no relation h 
their effect upon the score. Second, it is natural to 
expect that errors will be motivationally directed to 
produce the effect upon the score sought by the experi­
menter. It is relatively easy to test the supposition 
that all the errors were wholly accidental by setting up 
an expected distribution upon a "null hypothesis." for 
example, suppose the call series records were perfectly 
identical and errorless. And then suppose that at n r»n- 
dom points one or the other record were changed in a raa- 
dom fashion. There would then be n discrepancies inde­
pendent of the scores. The probability of the way in 
which any given discrepancy would affect the true score 
can be computed, since the number of effects possible 
are clearly delimited.

Table A is an expansion of Kennedy's Table II aai 
includes, plus a few corrections, the discrepancies in 
the DT work. In the "Exp." columns are the expected nui- 
ber of discrepancies for each classification upon a null 
hypothesis.

Table A

Possible effect 
upon score

UESE 
Obs. Exp.

CI
Obs. Exp.

M+l or N 28 9 5 4
H + l or N 5 9 4 4
M+l or H-l 8 3 0 1
H + l or M-l 3 3 2 1
M+l or H *1 13 6 1 3

N 10 28 13 12
N or M-l 4 9 5 4
N or H-l 6 9 3 4

77 76 33 33

It is immediately apparent that the DT discrep­
ancies fit the expectations of the null hypothesis so 
exactly that we may say with assurance that the discrep­
ancies did not produce any positive or negative trend is 
the test scores. (That is, the errors are very close to 
what would be expected if 33 pairs of call records had 
been selected and altered in a purely random fashion in­
dependently of the adjacent columns)
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The GESP discrepancies show, however, a definite 
positive effect, mainly in the classification which would 
raise M's score. It is plausible to suggest, therefore, 
that in these data there exist motivationally directed 
errors. The problem is to find their magnitude.

A third assumption is suggested directly by the 
figures in Table A. The DT discrepancies occurred in 
data numerically equal to the GESP work. They are simple 
observational errors. If it is assumed that these are 
typical of the general rate of observational error in the 
experiment, then the magnitude and location of the moti­
vated errors may be approximated in the GESP data.

Table В

J.M. D.H,
Obs. Exp. Diff. Obs. Exp. Diff.

N♦1 or N 2b 4 +24 H+l or N 5 4 ♦1
M*1  or H-l 8 1 *7 H+l or M-l 3 1 +2

N or M-l 4 4 0 N or H-l 6 4 -2

*31 *1
Table В thus compares the observed GESP discrep­

ancies with the expected discrepancies of the DT work. 
It appears that J.M. is responsible for the positive 
trend and that D.H.'s discrepancies are independent of 
the scores. We may then safely attribute the +10 differ­
ence in the "M + l or U + l" class, and also all transposi­
tion errors, to J.M., and estimate the magnitude of his 
total positive error as +45»

This inferred positive error would reduce the 
J.M, deviation in the GESP work from +394 to +349*  The 
Latter is still a highly significant deviant from chance.

Possibly it was recognition of the fact that the 
observed errors could not account adequately for the re­
sults that led Kennedy to devote the major argument of 
bis analysis to hypothecated recording errors in the card 
columns.

2Í the hypothesis; The form of error 
hypothecated is a transposition or inversion error. The 
experimenter, while copying the card order in a rapid 
manner, might accidentally invert the order of two 
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consecutive cards, and this accident would be йоге likeh 
to occur when such an inversion would produce one or twt 
hits where no true hit occurred. Kennedy proposes that 
such a form of error would increase the number of ’’iso­
lated” hits, would increase the number of "different sym 
bol pairs" of hits, and would have no effect upon "like 
symbol pairs" of hits. By categorizing the data into 
isolated, different symbol pairs and like symbol pairs 
of hits, be proposed to show that the hypothesis would it 
substantiated»

In spite of Kennedy's inversion of procedure­
setting up the categories, adducing results, and then 
interpreting the results to favor his hypothesis—there 
is no logical basis for tbe proposal in the first place. 
Motivated inversion errors would increase the number ot 
hits independently of the order of the symbols, their 
effect being simply to change the random card order to 
an order more closely similar to the call order. They 
would increase the like symbol pair category in the sue 
proportions as the other categories. For example, sup­
pose the call order were star-square-circle and the curd 
order were waves-circle-plus. A transposition in the 4 
card order would produce a hit, but whether that hit 
would be an isolated hit, part of a same symbol pair, or 
part of an unlike symbol pair would depend wholly upon 
the status of the next card-call correspondence.

In other words, Kennedy categorized the hits us 
"isolated" and "paired" to get differential effects wbici 
would illustrate the hypothesis of transposition errors. 
The point here is that whether or not there are trans- 
nostttons, their effect could not be shown In this wop. 
This is the major error of bis analysis.

AaiiUCAliSJl 2.1 à làkfikUfi Analxali: With the 
prejudice in favor of differential effects as indicative 
of transpositions thus removed, the actual differential 
effects reported can be interpreted with greater object­
ivity. In Kennedy's Table III, a matching hypothesis is 
applied to the categories. For the questioned data, the 
unlike symbol pairs and the isolated hits are signifi­
cantly above chance, and the like symbol pairs are 
chance. This is precisely Kennedy's prediction. Bui It 
Is also what alfht occur If the tatchlni hypothesis vert 
not applicable. And since in his next section Kennedy 
finds that the matching hypothesis is not valid for this 
problem, he corrects the data of Table III in Table VII< 
Tbat is, Table III is simply a false start, admittedly 
an erroneous analysis in respect to the main problem, Bii 
the figures in it are illustrative only of that improper 
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approach*  No note accompanies the table; no bint occurs 
io the discussion nor in the mathematical appendix that 
the whole of Section III, with the mathematical appendix, 
is the elaboration of a methodological error.1

1. Kennedy refers in a footnote to Greenwood and Stuart suggesting 
the matching hypothesis for evaluation of the mean expectation 
of ESP scores. The footnote is wholly accurate, but two implica­
tions must be emphaticFil ly denied: (1) that the writers mentioned 
would have approved Kennedy's application of the matching hypo­
thesis; or (2) that their use of it embodies the same error as 
bis.

çtf a Aaâlx&ír- To compare
correctly the unlike and Like symbol pairs, the actual 
namber of like symbol pairs called by the subject was 
used to predict an approximate chance expectation. In 
Table VII we find that, for GESP, unlike symboL pairs 
and isolated hits occur more frequently than chance, and 
that the same symbol pairs present a borderline case. 
Kennedy rests his case on this illustration, offering 
three interpretations: (1) "The analysis is invaLid since 
it is based upon statistical artifacts caused by the dis­
crepancy in the number of cases in the like and unlike 
symbol categories (2) the differences occur be­
cause of some ESP process; and (3) the differences are 
due to inversion errors. He favors the third interpreta­
tion.

But since we know that the data simply do not 
bear upon the third interpretation, let us look again at 
the first interpretation, which Kennedy pointedly ig­
nores. That is, are the illustrated differences true 
and reliable differences? Surely this would seem to be 
& prerequisite to any interpretation whatsoever.

Kennedy's method has been to categorize these 
data and to find the individual extra-chance probability 
of each category by a Chi-square method. The probability 
set-up of the ESP deck does produce a necessary discrep­
ancy in the number of cases in the various categories, 
as is mentioned. But the number of cases in the cate­
gories will itself produce differences in ohi square 
values. In a large group of observations the total of 
which is extra-chance and in which some extra-chance fac­
tor is relatively constant throughout, it is always pos­
sible to select at random a group small enough (for ex­
ample, a single observation) that usual statistical 
methods cannot show it to be extra-chance. Tn the same 
»ay, if a sample of the data is large enough, it is 
practically certain to be significant. Thus, by
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Kennedy's method, it would be possible to illustrates 
large number of spurious differences within perfectly 
homogeneous material.

To measure properly the difference in performance 
between two categories, it is necessary to find a static 
tic independent of the number of cases. A simple one 
for the present case would be the per cent of deviation 
from chance expectation. (Many others might be used, but 
this one is readily computable from Kennedy’s table!. 
If Kennedy’s hypothesis were right, the additional ob­
servation could not but support it.

The ratio of deviation to expectation for the 
three exclusive categories in Table VII are, for GESP: 
.50, .49, and .13; for DT: ,3b. .09, and .09. The first 
and greatest ratio in each case is that for the sane 
symbol pairs! Whatever the extru-chance factor in these 
data is attributable to, it was of slightly greater ef­
fectiveness in the same-symbol category, rather than ab­
sent from that category as Kennedy's analysis proposes. 
Proper comparison of these statistics would necessitate 
finding standard deviations of the differences (which I 
shall not labor to compute since the actual values are 
of no relevant concern here). The main point is that 1 
first test of Kennedy's differences indicates their 
spurious nature.

Kennedy's final arithmetical argument neatly 
characterizes his whole approach, "If the assumption is 
made that the deviations on unlike symbol pairs and 
isolated hits are products of recording errors" and these 
are subtracted from the total reported, "such a subtrac­
tion would reduce (J.M.’s) results to a chance leveL!" 
The unlike symbol pairs and isolated hits categories in­
clude about 97 per cent of the data in this analysis. 
If it is valid to assume a conclusive explanation of 97 
per cent of the data, then there is little point in sug­
gesting another hypothesis, even a chance hypothesis, to 
explain the negligible 3 per cent remaining.

In summary it is only fair to say that there 
may be inversion errors in the MacFarland data as Ken­
nedy concludes. Rut their existence would not show the 
effects he attempts to study and could not be shown by 
any analysis of the data known to the present writer. 
The work cannot be discredited on the grounds that no 
control of such error was utilized until clear experi­
mental proof of the existence of the error, with a rel­
evant magnitude of effect, is shown in other work. It 
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is unfortunate that the article which seeks to discredit 
the MacFarland study is open to so many objections of a 
■neb more serious character.

Summary:

a. An elaboration of Kennedy's study of MacFar- 
land's call series discrepancies is offered to show that 
the errors indicated were of two kinds—simple observa­
tional errors, and motivationally directed errors.

b. It is shown that for the DT work, the errors 
were simple observational errors of a kind which do not 
invalidate the results.

c. It is shown that in the GESP work, D.H.'s er­
rors are simple observational errors, while J.M.'s er­
rors included some which might be motivationally direct­
ed, The magnitude of the effect of the latter was esti­
mated to increase the score by 45 hits. Although serious 
from the standpoint of rate of error, this increase does 
not account for the observed deviations.

d. The logical basis for Kennedy's hypothecated 
card column errors is examined and found to be unwarrant­
ed.

e. Kennedy's application of a pure matching hypo­
thesis to establish his differences is affirmed to be a 
methodological error.

f. A corrected mathematical method illustrates 
differences which are found to be spurious.

g. Kennedy's conclusions regarding his analytic 
establishment of inversion errors are found to he wholly 
unsubstantiated.
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In a novel attempt to test the role of chance íd 
ESP research, Leuba (1) used imaginary "subjects" (con­
sisting of decks of ESP cards, one deck providing the 
target cards, the other call cards). The technique con­
sisted of matching the two decks of cards, allowing an 
indefinite number of runs to represent one subject, 
another unspecified number of runs to represent another 
subject, etc. If a "subject" was doing well, that is, 
scoring above chance expectation, the runs were continued 
if, however, the subject began to score poorly, he was 
dropped and a new "subject" was started. In this manner, 
Leuba discovered three subjects out of a total of 87 who 
scored well enough to merit the terms "good" or "very 
good" according to C. E. Stuart and J.G. Pratt's hand­
book (2). The inference suggested by Leuba was that 
actual real life subjects reported by previous investi­
gators as earning scores higher than chance represented 
only chance "lucky" deviations around an expected chance 
average of 5«0U. The notion was suggested that if one 
tests enough subjects, some will be found who will score 
above chance (some would score below chance in order to 
average 5*00  for all subjects) for some time, before they 
too would fall to chance results. His experiment was an 
attempt to demonstrate this reasoning.

Tbe present report deals essentially with a re­
petition of Leuba's experiment with additional controls 
not exercised in his exploratory work. Certain advances 
in technique and method introduced by other students of 
ESP, such as mechanical shuffling, the double-check, etc. 
were not used by Leuba. These and other techniques used 
in the present study will be mentioned under procedure.

1. This experiment is essentially a repetition of the work reported 
by C. 1. Leuha, An experiment to test the role of chance in 
ESP research: Journal of Parapsychology, 2, 1939. 217-221.
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PROCEDURE

The aim of the method followed in the present 
study was to eliminate as many variables as possible and 
allow only chance to operate in determining the order of 
the cards*.  In order to accomplish this purpose, we did 
the following:

1. One of the variables not considered by Leuba 
was the possibility of a "psychic" shuffle. 
To eliminate this variable a mechanical shuf­
fler supplied by the Duke laboratories was 
used in the suggested manner (3), i.e. three 
complete revolutions of the shuffler were 
matched. Further, all cuts were made with
an ordinary table knife,

2. Use was made of a double-check to avoid er­
rors in tabulation. One experimenter record­
ed the target deck; the other the calL deck; 
then each experimenter checked the tabulation 
of the other.

3. In l.euba's experiment the decision to stop
work with any one subject was left to such 
variables as amount of time, mood, interrup­
tions, and, most important, when the subject 
seemed to be doing poorly. In our experiment 
the number of runs any subject obtained was 
determined strictly in advance by a mathemati­
cal criterion so that such indefinite factors 
us emotional mood, disappointment from contin­
ued poor scores or pleasure from consistently 
good scores were eliminated. The criterion 
adopted was arrived at in the following man­
ner: from the table in Stuart and Pratt's
Handbook (Appendix A), the number of hits 
necessary to score a critical ratio of 2.50 
and of 3.00 were calculated for runs from 10­
40 inclusive (see Table 1). The aim of the 
experiment then became to obtain as many sub­
jects as possible reaching or exceeding a 
critical ratio of 2.5 for some number of runs 
above 10. With Table 1 at hand it was a 
simple matter to determine after any run how 
far behind the desired score the subject stood. 
If at any time a subject met this criterion,
he was automatically dropped and considered

2. Usually at least b runs are oecessary before the scores should 
even be considered.
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as "good"*  If he fell behind the necessary 
minimum number of hits after any of a series 
of 10-run sessions by more than 10 points he 
was dropped as probably uolikely to ever make 
a good subject.

4. After the first 25 subjects had received one 
session each (a session consisted of 10 runs) 
with the mechanical shuffler, sufficient data 
had been accumulated to draw purely chance 
subjects from the results of the first 25. 
This was done by matching systematically the 
target record for one run with the call records 
for each of the remaining 9 runs of the first 
session of the first 25 subjects. Then target 
record would be matched similarly with all 
of the remaining call records and so on. In 
this fashion, data were accumulated by shuffling 
for 25 subjects, for hundreds of additional 
runs, all of which are theoretically purely 
chance combinations which were never intended 
to be matched with each other. In this fashion 
75 new "subjects" were created by having con­
secutive series of 9 runs manufactured from 
matches of targets and calls of the first 25 
subjects. A 10th run was given each subject 
by shuffling a deck mechanically, this 10th run 
could also have been obtained from the accumu­
lated data, but this procedure would have in­
troduced additional bookkeeping difficulties.

With the above technique it is believed that the 
scores obtained are due only to chance as nothing depends 
upon personal manipulations, errors, or moods of the ex­
perimenters.

RESULTS

Of the 100 subjects run, five were found whose 
scores were sufficiently high to merit the "good" rating 
as suggested by the handbook: i.e. their critical ratios 
were above 2.50. Of these, one subject, No. 75 scored a 
total of "5 hits in 10 runs, meriting a critical ratio 
of 3«&7» The number of hits per run of these five lucky 
subjects are given in Table II. Note that although sub­
ject 75 *&s  given only 10 runs, his success was so phe­
nomenal that if he were given 15 more runs during which 
he should average only chance success or five hits per 
run, he would still earn a critical ratio of 2.5 after 
a total of 25 runs because of the very good performance 
in the first 10 runs.
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To digress from the main point for a moment, it 
eight be well to give a picture of the total results: 
the 100 subjects were given a total of 1618 runs, the 
luiber of runs per subject ranging from 10 to 50 (unless 
a subject scored better than 51 hits in the first 10 
runs he was dropped). The average number of hits per 
subject was 5*055  with a range from 0 to 13. In accord­
ance with previous results more subjects scored below 
average. Incidentally, of the five good subjects only 
one scored 11 hits during one run and another scored 12 
hits during one run; since a total of 13 runs of over 10 
hits were recorded, this would indicate that one unusual­
ly high score will not affect the eventual average unduly.

To return to the main issue at stake, it would 
seem that it is quite possible to secure, if enough sub­
jects are tried out, some subjects whose scores will run 
sufficiently high to match the scores of real subjects 
whose results have been used to support ESP theory. The 
fact that if a subject is given enough runs he needs 
score only an average of six hits per run to earn a re­
liable critical ratio suggest that ESP researchers would 
do well to consider raising the criterion of good results 
somewhat above that figure, regardless of the fact that 
the critical ratio indicates unlikelihood due to chance 
to the tune of astronomical figures. The warnings cited 
by Leuba against selection of data of any one subject 
seem to be well taken.

CONCLUSIONS

The present experiment, like its predecessor, is 
simply a logical exercise to demonstrate the principle 
that in the ESP technique of matching decks of 25 cards 
the cbance score of five hits is only an average chance 
score that should be read: in the long run, the average 
number of hits scored by chance will be five. In arriv­
ing at this chance average, some runs will result in 
scores of more than five, and some in less than five. 
If one discards all the runs that result in less than 
five hits and retains all the hits that result in more 
than five hits for any given subject, or if one starts 
out by getting some good runs for one subject, it is 
quite possible to discover subjects who will score con­
sistently above chance for some tine. To base claims 
for some unusual or "extrasensory" capacity possessed 
by those subjects who score well in these card matchings 
does not seem to be justified unless it can be shown 
that certain subjects always or nearly always, and for a 
long tine score pretty well above average. Average
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scores of 6 and 7 out of a possible 25 are not very con­
vincing. This experiment does not pretend to prove that 
there is no such thing as extra-sensory perception. It 
simply suggests a closer scrutiny of the criteria so ex­
tensively used, np to now, to indicate the existence of 
ESP.
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Table I

The nueber of hits in n runs necessary to earn a score of
•good" (critical ratio ■ 
ratio ■ 3-0) •

2.5) and "very good" (Critical

Runs S.D. Good Score Very Good Score

10 6.45 66.12 69.35
11 6.76 71.90 75Л8
12 7.06 77.65 81.18
13 7.35 83-38 87.05
14 7.63 89.08 92.89
15 7.88 94.70 98.64
16 8.16 100.40 104.48
17 8.40 106.00 110.20
18 8.65 111.62 II5.95
19 8.88 117.20 121.64
20 9.12 122.80 127.36
21 9.34 128.35 I33.O2
22 9-57 13З.92 139.71
23 9.78 139.45 144.34
24 9.99 144.98 149.97
25 10.20 15O.5O 155.60
26 10.39 155-98 161.17
27 10.60 161.50 166.80
28 10.79 166.98 172.37
29 10.99 172.48 177.97
30 11.17 177.92 183-31
31 11.35 183-38 189.05
32 11.54 188.85 194.62
33 11.71 194.28 200.13
34 11.89 199.72 205.67
35 12.07 205.18 211.21
36 12.24 210.b0 216.72
37 12.40 21b.00 222.20
зь 12.57 221.42 226.71
39 12.74 226.85 233.З2
40 12.80 232.ОО 238.40
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Table II

Hits made by five good subjects on each run

Runs
30 32

Su bj ects
68 71 75

1 11 2 8 5 7
2 8 66 7 4 8
3 6 3 4 4 4
4 3 6 6 8 5
5 6 8 5 7 7
6 3 8 8 5 10
7 5 3 6 8 10
8 6 5 7 7 8
9 5 9 7 2 7

10 7 4 5 4 9
11 8 6 2 5
12 8 8 2 4
13 3 6 7 4
14 4 8 8 3
15 8 2 6 8
16 7 6 5 6
17 8 2 4 9
18 7 4 12
19 9 8 7
20 4 6 4
21 6 9 8
22 9 4 4
23 6 10 6
24 8 7 6
25 6 6
26 5 4.
27 10 • 9
28 6
29 6
30 6
31 7

Total 106 162 145 184 75
Mean 6.24 6.00 6.04 5 .94 7.50
C.R. 2.5 2.5 2.5 2 .5 3.87



ESP AND THE INVERSE SQUARE LAW

B. Hoffmann 
Dept, of Mathematics 

Queens College

It has often been claimed that if the results 
obtained by Professor Rhine and his colleagues are not 
illusory, the agency of transmission involved in ESP must 
be of a type quite unlike the simple radiations familiar 
to physicists. In his interesting article1 "A Theory 
of Extra-Sensory Perception" Professor Ijeiser states the 
argument clearly in the following words“ (the italics 
are mine):

"In experiments where subjects were set to the 
task of calling cards at a distance of several hundred 
■iles the results ----- indicate that the ordinary laws of
radiation do not hold, and this suggests that a non-radi­
ant energy is at work in ESP. ----- If Dr. Rhine's results
are valid, they necessitate the acceptance of a kind of 
energetics not limited by the customary inverse-square 
law, i»e. there is no decrease of effectiveness of extra­
sensory DerceDtton with increase of distance, as is the 
case for known enerètes. *

In the present note 1 wish to show that this par­
ticular deduction is without foundation. I do not wish 
to imply that the agency of transmission involved in ESP 
■ust after all necessarily obey the familiar inverse 
square law, but simply that it is impossible, on the 
basis of the available evidence, to draw any definite 
conclusion as to whether the agency of transmission obeys 
this law or not.

The basis of the deduction made by Professor 
Reiser, and by many before him, is the experimental evi­
dence which indicates that ESP is substantially unaffect­
ed by distance. For the purpose of argument we shall as­
sume that the experimental results are valid. We are 
not concerned here with the question of their validity, 
but solely with the problem of their interpretation if 
they are val i d.

To deduce from these experimental results that 
the agency of transmission of ESP cannot lose intensity

149
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in proportion to the inverse square of the distance froi 
the source would be fallacious. The fallacy rests to & 
large extent upon a confusion of the two quite different 
concepts intensity and intelligibility.

A simple example will serve to expose the weak 
places in the argument. It is readily admitted that the 
intensity of light falls off as the square of the dis­
tance from its source. But this does not at all imply 
that there is a corresponding falling off in the intelli­
gibility of, say, an advertisement written in the sky 
with smoke from an airplane. On the contrary, the ad­
vertisement can be read with substantially equal facility 
over a wide range of distances. And, in fact, if one 
should approach quite close, as the sky-writing aviator 
must, one would find that the intelligibility rapidly 
decreased. The relationship between intensity and intel­
ligibility is evidently no simple one.

The illustration of the sky-writing is made evea 
more pertinent by the fact that as the light waves becoae 
attenuated with increasing distance the solid angle sub­
tended at the eye by the sky-writing also decreases, and 
by precisely the same inverse square law, with the result 
that the apparent brightness to the eye remains constant, 
This is a well known law of optics, and.illustrates oue 
way in which the effects of the inverse square law can 
be very effectively masked.

Let us take another example, illustrating a some­
what different possibility. Consider two radio stations 
having the same power, one close by and the other far 
distant. The signals from the latter will be much weaker 
than those from the former.*  But modern radio receivers 
are equipped with a device known as "automatic volume 
control" which brings in stations, within wide limits, 
at approximately the same volume. When tbe receiver is 
tuned to the distant station the automatic volume control 
acts so as to compensate for the weak intensity of the 
signals by automatically providing the extra amplifica­
tion needed to bring the volume to the level determined 
by the hand operated volume control, and the distant 
station comes in with approximately the same loudness as

1. Owing to the existence of reflecting layers in the upper atmos­
phere, the law of attenuation of radio signxls is, in practice, 
quite different from the normal inverse square law. however 
since the intensity of signals does decrease with increase of 
distance the analogy remains sound. 
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the nearby one. Thus in modern radio sets the attenua­
tion of signal strength due to distance is effectively 
•asked >

Moreover, still keeping to the radio analogy, 
even if we turn down the hand operated volume control to 
reduce the volume to a whisper, or turn it up to a roar, 
we can still make out the news bulletins with substanti­
ally uniform success. Within wide limits their intel­
ligibility is little affected by their intensity,

In estimating the significance of Rhine's dis­
tance experiments there are thus two major factors to be 
considered, at the least. One is the possible existence 
within the ESP recipient, or outside him, of an automatic 
compensating device which may effectively mask variations 
of intensity over a wide range of intensities, and the 
other is the very great difference between intensity, 
whether objective or subjective, and intelligibility,

It is not unreasonable to suppose that the human 
recipient of ESP impulses should find these two factors 
operating to mask the effects of distance. As to "auto- 
•atic volume control", does not the eye possess an iris 
to compensate for variations in brightness over a wide 
range? The ear, too, is equipped with a mechanism which 
compensates for variations in loudness. And coming clos­
er to the possible seat of the ESP faculty, the realm of 
the mind and the emotions, we may point out that the in­
tellect is well protected against the sudden impact of 
tovel and startling ideas, as every ESP worker soon 
learns, while the human conscience, like the sense of 
smell, is to a notorious extent adaptable to the exigen­
cies of the moment. It seems more than likely, there­
fore, that the ESP faculty is endowed with a similar 
automatic adaptability adaptability to extremes of in­
tensity, Indeed it would be rather unreasonable to sup­
pose the contrary, since automatic control mechanisms of 
this sort serve the important biological function of 
preventing injury to the organism.

The vital importance of the concept of intelli­
gibility, as contrasted with intensity, in the interpre­
tation of the Rhine distance experiments, is beyond 
question. One has but to recollect that it is possible 
to read a billboard with equal facility from near and 
far, and to understand a speech just as well, or should 
•e perhaps say just as little, from the rear of a hall 
as from the front.
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I submit, therefore, that the problem of the fu­
ture of the transmission agency of ESP is an open one, 
Until a method is discovered for measuring its objective 
intensity, as distinguished both from its subjective in­
tensity and from the intelligibility of its message, the 
question seems unlikely to receive a definite answer. So 
far as present knowledge is concerned, no valid deduction 
seems permissible concerning the mathematical laws gov­
erning the propagation of the ESP impulses.
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LETTERS TO THE EDITORS

To the Editors:

Subject: Review of "Experiments on the Paranormal Cog­
nition of Drawings," by W, to. Carington,

This paper has been criticized by the following 
■eibers of the Committee: Drs. L. Dick, Ernest R. Hil- 
jjard, John L. Kennedy, Louis Long, Irving Lorge, R. R. 
Willoughby, and the writer.

The criticism covers materials, procedure, sta­
tistical analysis, and theoretical considerations. Corn- 
Rents not specifically attributed to another member of 
the Committee are the responsibility of the Chairman,

1, On the whole, the Committee believes that the 
full report, while interesting, is unnecessarily long,

2. Drs. Dick, Long, Lorge, Sells, and Willoughby 
have criticized the use of drawings in the experiments. 
",,we believe that ESP cards make better experimental 
■aterial than drawings; more and perhaps even better data 
■ay be obtained by the use of drawings, but the results 
have to be based on very subjective ratings. The appli­
cation of statistical methods to data scored in an ob­
jective manner has greater justification than such appli­
cation based upon subjective data." (Dick and Long).

Drs. Lorge and Sells pointed out similarly that 
the subjective methods used in scoring the data do vio­
lence to the analyses based upon the scores. While the 
author indicates that variations in the standards em­
ployed by various judges are, at best, arbitrary, it must 
be noted that lowering of the standards resulted in im­
proved scores for Mr. Hindson.

3» There were several points raised concerning 
experimental procedure:

"A major feature of the design seems to have been 
emitted; namely, the inclusion of a control series, con­
sisting of drawings made by the same percipients in the 
absence of the stimuli (original drawings) whose alleged 
effect was later studied. For lack of this the author is 
forced to fall back on two less satisfactory' controls, 
viz, matching one series against another, and matching

153
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drawings against pseudo-originals (the latter seems iort 
satisfactory than the former)." (Willoughby).

"It is unfortunate that the units prepared for 
NTH were made after the author's extensive familiarity 
with the reproductions, since the questions asked could 
not fail to suggest associations to a judge of the pic­
tures. The list is given in the appendix, p. 125» It 
is a coincidence that comments are given on 3b of the 
fifty drawings, and the excess of matches over chance 
reported for MTU comes out 3b.2. That is, if each hint 
caused one picture to be included as a match which would 
not otherwise be included, the entire excess over chance 
would be accounted for." (Hilgard).

"I am more or less willing to agree with the 
author that ’it is by the test of repeatability alone 
that it (the experiment) must either stand or fall’ 
(p. 112). One question on technique should be asked. 
Why was a different judge used for the control series 
(pp, 93 ff»)? It seems to me that in order completely to 
avoid the criticism that the results are due to the 
peculiarities of a single judge, Mr. Hindson should have 
done the control series matching as well as the experi­
mental series, being at the time ignorant of which was 
which." (Kennedy).

"The principal result appears to be on page 82 
The author's reasoning on the preceding pages seems per­
suasive, but I would like to consider another approach. 
If we have 1,000 drawings submitted by N people who are 
trying to reproduce 10 originals, is not the appropriate 
null hypothesis that they are as likely to hit them (and 
no more) as they are any other originals? That is, the 
number of hits found among the 1,000 drawings of Series 
I varies only in a chance manner from the number of bits 
on Series 11 or 111 or IVA or IVB? If so, then what does 
it mean that in only one case out of five was the number 
of hits on the target series not exceeded by the number 
of hits on some series that was not the target—in three 
cases on some series that had yet to occur? Perhaps it 
means d recoén 111 on, but I don't think so." (Willoughbyi.

4. Almost aLl of the reviewers commented on the 
significance of Drecotnttton in relation to the experi­
mental results. Dr. Willoughby's remarks are representa­
tive.

"It is not clear why the author thus neglects 
the possibility of pre- and retrocognitions beyond the 
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bounds of a single experiment while stressing it so much 
within an experiment. While retrocognition is reasonable 
within the unusual premises of the whole approach, pre­
cognition, or the notion that a response can precede its 
stimulus, seems to me on the verge of the unbelievable. 
If any association with a small chance probability is to 
be taken as a causal relationship, without reference to 
tiae, place, or what we naive thinkers have thought of 
as possibility, where are we going to stop?" (Willoughby),

The Committee members generally agree that the 
experiment ought to be repeated. However, the complica­
tions of procedure encountered by the author may make 
this virtually impossible in a strict sense. The author's 
implication that only a "believer" is qualified to at­
tempt repetition ought not to go unchallenged. Anyone 
willing to approach the problem as objectively as the 
author, regardless of belief, should be qualified.

Saul B. Sells

Chairman, Board of Review.



July 18, 1940

To the Editors of the Journal of Parapsychology:

May I ask the courtesy of your .Journal to say * 
further word about a question which was brought up in 
the Symposium on ESP Methods at the meeting of the South, 
era Society for Philosophy and Psychology in the spring 
of 1939 and which Dr. Lemmon has again referred to in 
his critical comments contained in the recent volume: 
"Extra-Sensory Perception after Sixty Years."

I do not feel there is any essential disagree­
ment between Dr. Lemmon and myself, and I sincerely re­
gret having misunderstood the implication of certain 
statements in the paper he contributed to the symposium. 
On the other hand, I do not feel that he has quite cor­
rectly stated my position in the matter, which 1 wish to 
clarify through this public statement. Prior to the sym­
posium 1 had done considerable mathematical work on the 
question of optional stopping, and the space devoted to 
the subject in my own symposium paper should make it suf­
ficiently clear that I did not regard this question as 
one that could be disposed of merely by reasoning about 
it, and that I certainly did not regard my remarks io tbe 
discussion as an "answer" to the optional stopping hypo- 
thes i s.

My position is very concisely summed up in the 
following statement from page 22b of the monograph:

"Series pooled lose their consecutive identity; only the 
last item included in the pool is subject to the option­
al stopping error."

Since Dr. Lemmon, in his footnote, does not take 
exception to this statement, I assume he agrees with it. 
However, certain statements in his symposium paper lend 
themselves to the interpretation that the apparent sig­
nificance of a set of data may be influenced by the 
choice of stopping points other than the final one. Ou 
page Юз he says:

"For example, the experimenter might decide that since 
the subject was doing well today he would set a limit 
of twice as many runs as usual,"
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On a chance assumption, it is difficult to see 
bow the setting of such a limit could affect the final 
result unless this particular day's work was the last of 
the entire series, or unless he had in mind evaluating 
this day's work separately and offering it as evidence of 
ESP — something which has not been done in any of the 
recent ESP work. It is not my intention to criticize 
this statement which 1 apparently misunderstood, but 
■erely to point out that it is open to the interpretation 
1 placed upon it.

■»
I an not sure 1 understand Dr. Lemmon's comment 

on page 226 of the new monograph to the effect that the 
optional stopping hypothesis "concerns experimental pro­
cedure rather than mathematical theory." It is true that 
one can adopt an experimental procedure which definitely 
rules out the hypothesis. However, if this is not done, 
it remains a mathematical problem to determine what cor­
rection should be introduced.

In closing, let me reiterate my conviction that 
there is no essential disagreement between Dr. Lennon and 
■e, and at the same time express my hearty endorsement of 
the very sane and impartial point of view he has con­
sistently taken with regard to ESP, both in its mathe- 
■atical and other aspects.

Cordially yours,

T. N. E. GrevilLe.


