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A META-ANALYTIC COMPARISON OF THE

SENSITIVITY OF DIRECT HITS AND SUMS

OF RANKS AS OUTCOME MEASURES FOR
FREE-RESPONSE STUDIES

By JuLiE MILTON

ABSTRACT: For years, researchers have been applying a variety of statistics to obtain
outcome measures for free-response extrasensory perception studies without knowing
which measure is the most sensitive. Recently the choice has tended to be between direct
hits and sums of ranks, with direct hits the most popular. However, according to different
theoretical models of psi functioning and of judging practices, either measure could be
superior. If researchers are using the wrong measure then statistical power is lost and more
(timeconsuming) trials than necessary must be conducted in a study to obtain either
statistical significance or an accurate estimate of effect size. In order to determine whether
direct hits or ranks are the more sensitive measure, I sought both outcome measures for all
free-response ESP studies published in the last five years. Data were obtained for 46
studies, including 42 ganzfeld studies. Overall, the cumulation of the studies’ outcomes
was statistically significantly above chance. On average, sums of ranks outperformed direct
hits in terms of both effect sizes and p values, but not to a statistically significant degree.

In a typical open-deck free-response extrasensory perception study, a
target is randomly selected from a set of four pictures. The picture is kept
hidden from the receiver, who then attempts to describe its content. The
receiver is then shown a duplicate set of the four pictures (to avoid handling
cues). Still not knowing which is the target, the receiver (or an independent
judge who is blind to the target’s identity) rates or ranks the four pictures in
terms of how well each corresponds to the earlier attempted description.
This procedure is repeated on other trials untl the study is completed.

In recent years, two measures—direct hits and ranks—have become
the most popular ways of representing such a study's outcome.' A trial

I am gratefui to Daryl Bern, Dick Bierman, Richard Broughton, Jim Carpenter, Kathy
Dalton, H. Kanthamani, Tony Lawrence, Bruce McDonough, John Palmer, Adrian Parker,
James Spottiswoode, Caroline Watt, Rens Wezelman, Melvyn Willin, and Nancy Zingrone
for generously taking the time and trouble to provide me with unpublished data from their
studies for this meta-analysis.

I Parapsychologists have used two other outcome measures for this type of study. Stand-
ardized ratings (Stanford & Mayer, 1974} are now rarely used asa study’s main outcome
measure because of concerns that their distribution is likely to be far from normal (Han-
sen, 1986; Schouten & Camfferman, 1988). Binary hits have almost disappeared from
free-response research, probably because of their likely insensitivity.



228 The fournal of Parapsychology

obtains a direct hit if the target picture obtains the highest rating or
rank, and otherwise is counted a miss. The study’s outcome is assessed by
means of the binomial distribution, with p=1/4. If, instead, ranks are
being used as the study's outcome measure, then the rank assigned to
the target is the trial’s outcome and the study’s outcome can be deter-
mined by comparing the sum of ranks across all the trials to the chance
expected distribution (Solfvin, Kelly, & Burdick, 1978).

Although researchers, in effect, find themselves faced with a choice
between direct hits and sums of ranks, there are no clear indications at
present as to which—if either—of the two is the more sensitive measure.
However, it is important that if one measure is superior to another then
that measure should be used because effect sizes in free-response ESP
studies are very low. In 1986, Utts used the then current estimate of
ganzfeld ESP study effect size of a hit rate of 33% (MCE being 25%) to
calculate that over 100 trials would be needed to give a ganzfeld study a
50:50 chance of reaching statistical significance (Utts, 1986). Recent
research indicates that ganzfeld studies conducted after Utts’ calcula-
tions are not achieving even that effect size (Milton & Wiseman, 1997).
It clearly makes sense for researchers to be sure that they are using the
most sensitive measure of psi available in order to achieve the maximum
statistical power with the minimum of time-consuming and expensive
trials.

As far as theoretical arguments about which measure should be better
are concerned, no clear winner emerges. Ranks might be expected to be
the more sensitive measure of ESP performance because they use more
information from the trial than do judgements of direct hits, which do
not distinguish between near misses and clear failures. However, as Han-
sen and Utts (1987) point out, whether sums of ranks are in practice
more sensitive than direct hits depends both upon how ESP manifests
itself and on how judges behave when assigning ranks. If psi operates in
an all-ornothing fashion in each trial, so that it either operates so
strongly that a direct hit is certain, or does not operate at all so that each
rank is equally likely, then direct hits, not ranks, might be the most
scnsitive measure. If, instead, psi operates like a wezk signal hidden in
noise, then the frequency distribution of ranks should tend to shift
toward the lowerrank, above-chance end and ranks will be the more
sensitive measure. However, in either case, the judge’s behavior can
affect which measure should be best. Even if psi acts in an all-ornothing
manner, 4 judge who finds it hard to discriminate which judging-set item
best matches the receiver’s response might often turn a direct hit into a
second, or, less frequently, even a third rank, in which case ranks would
once again be the more sensitive measure. This situation could easily
arise if judging sets contain items that are not sufficiently different from
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each other. Conversely, even if psi acts as a signal buried in noise, a judge
who pays attention only to accurately assigning a rank of 1 to the item
that best matches the response and ignores the other judging-set items,

_assigning their ranks more or less at random, will make direct hits the
more sensitive measure.

The empirical data examined so far shed no more light upon the
question than the theoretical arguments. Only Honorton (1995} has
examined data from real studies to attempt to determine which measure
might be best, in a database of 73 ganzfeld studies. Although he states,
“It is clear from the meta-analysis that the various alternatives to direct
hits assessment have not been effective” (p. 134), he reports no details of

- what data were compared or of any statistical analyses. It may be thatvery
few studies reporting rank data were included in the comparison.
Whether or not this was the case, it appears that the comparison was
made between studies, which makes it possible that any relative supe-
riority of direct hits over other measures may not have been due to '
differences in the sensitivity of the outcome measures but to other fac-
tors in the studies.

The most direct way to address the question is to perform a meta-analy-
sis of within-study comparisons of ranks and direct hits. The present
author therefore set out to obtain both direct hit and rank data from a
database of recent free-response studies and compared the success of the
two measures. It was decided in advance to conduct the planned analyses
both on the whole database and separately for the subset of ganzfeld
studies. Ganzfeld studies were examined separately because they consti-
tute a research domain of special interest. Moreover, features associated
with the ganzfeld, such as slight possible disorientation of the receiver
immediately after the response period and during the judging, might
moderate any differences between hit- and rank-based outcome meas-
ures, in which case separate examination is again desirable.

METHOD

Study Retrieval

The author searched the main English language parapsychology jour-
nals (European Journal of Parapsychology, Journal of the American Society for
Psychical Research, Journal of Parapsychology, Journal of the Society for Psychical
Research)and the annual Parapsychological Association convention's Pro-
ceedings. Bem and Honorton's (1994) well-known autoganzfeld paper
was also chosen to be included before data collection began.
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Because direct hits are now so popular as a main outcome measure, it
seemed likely that sums of ranks might be reported in published studies as
a secondary matter of interest only when they were successful but not
otherwise. Failure to retrieve many unpublished sums of ranks might there-
fore have made it appear that sums of ranks were more successful than they
really were. In order to have a good chance of retrieving all studies within a
given publication period, the author chose to examine only studies publish-
ed in 1992 or later, because it seemed likely that many authors would have
kept such recent data, particularly if they were following the recommenda-
tion of the American Psychological Association (Publication Manual, 1994)
or of the Parapsychological Association (Stanford, 1990) that authors retain
for five years data appearing in those organizations’ publications.

Inclusion Criteria

Only studies that had the receiver or independent judge rate or rank
the target-setitems in an open-deck study were included in the database.

The Database

Fifty-four studies, including 44 ganzfeld studies (see Appendix) were
retrieved from the literature search. Only 8 of the studies reported both
direct hit and rank data but authors of 38 out of the remaining 46 studies
responded to a request for the relevant unreported data. Data were there-
fore available for 46 of the 54 studies of all types (85%) and for 42 out of the
44 retrieved ganzfeld studies (95%). Of the 37 studies that reported either
direct hits or sums of ranks as the sole main outcome measure, 33 {89%)
used direct hits. Only 3 studies used independent judging as the sole means
of judging; in 4 cases both receivers’ and independent judges’ data were
provided and in the remaining studies, receivers {often helped by experi-
menters) did the judging. .

2
REsuLTs

All analyses, including the statistics used, whether tests were one- or
two-tailed, and the level of alpha (.05), were prespecified in writing

2A few data in this paper differ very slightly from those presented in an earlier version
presented at the 1997 annual convention of the Parapsychological Association because of
the erroneous inclusion in the earlier paper of some judges' preference data (their rank-
ings of the targetset items in order of liking) in addition to correspondence judging data
in the rank calculations for two studies.
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before data collection for the review began, unless otherwise stated. [t was
also decided in advance of data collection to treat each whole experiment
as the unit of analysis, unless the experiment contained both ganzfeld
and non-ganzfeld trials, in which case the two groups of trials were to be
treated as separate studies. It was also prespecified that if more than one
person’s judging data were reported in the paper (such as when both the
receiver and an independent judge evaluated the target sets), then all the
judges’ data would be combined, whenever available, to give a mean
number of direct hits and mean sum of ranks for the experiment.

When the average of several judges’ ratings gave a number of direct
hits or a rank sum that was an integer plus 0.5, the average was rounded
up to the next integer in the conventional manner. However, this proce-
dure slightly favors direct hits over ranks. Rounding-up increases the
number of hits, leading to a larger value of z, but increases the sum of
ranks, which leads to a lower value of z because smaller target ranks are
associated with higher performance. There were only four instances in
which such rounding-up occurred out of 92 data points but post hoc
analyses using rounding-down to the nearest integer are also reported to
show any effects of this systematic error.

Overall Cumulation

For each study, the standard normal deviate (z) associated with its
number of direct hits® and sum of ranks* was obtained. For both meas-
ures, z was obtained from the upper tail probability associated with the
outcome. Table 1 shows the Stouffer zs obtained for direct hits and sums
of ranks for both the ganzfeld and whole sample of studies, and for both
rounded-up data and rounded-down data. There was statistically signifi-
cant evidence of an above-chance effect for both measures, both for the
whole sample of studies and the ganzfeld subset, regardless of whether
data were rounded up or down.

3Most exact probabilities for sums of ranks were calculated using a computer program
written by Paul Stevens {Milton & Stevens, 1997). When the number of trials was too high
for computer memory to deal with, I used the normal approximation 1o the sum of ranks
distribution.

41 am grateful to Norman 8. Don and Bruce E. McDonough for providing me with a
copy of their computer program in QBASIC (also available in FORTRAN) for calculating
exact binomial probabilities. The program can be obtained from them at the Kairos Foun-
dation, 405 N, Wabash Ave., Suite 2201, Chicago, IL 60611, USA.



232 The Journal of Pampsychology

TasLE 1
STOUFFER z VALUES FOR DIRECT HITS AND SUMS OF RANKS
FOR GANZFELD STUDIES AND ALL STUDIES
(WITH ONE-TAILED f VALUES GIVEN IN PARENTHESES)

Ganzfeld studies (N = 42) All studies (N=46)

Hits Ranks Hits Ranks
Rounded-up data 2.49 3.37 3.17 4.37
(.0064) (.00037) (.0008) (.0000063)
Rounded-down data 2.42 3.45 3.10 4,44
{.0078) (.00028) (.0010) (.0000046)

Study Size and Reliability of Contrast

Twelve out of the 46 studies (26%) contained fewer than 30 wrials; 5
(11%) had fewer than 10. Small studies would be expected to give a less
accurate estimate of any difference between direct hit and rank out-
comes than relatively large studies. In case the presence of small studies
had tended to obscure such a difference, in a post hoc analysis, each z
was weighted by the number of trials in the study, and the overall z
found separately for direct hits and for sums of ranks by the method
described by Rosenthal (1991). The results are summarized in Table 2, for
both rounded-up and rounded-down data. They indicate that the weight-
ed Stouffer = differ very little from the unweighted Stouffer zs given in

TaABLE 2
WEIGHTED STOUFFER % VALUES FOR DIRECT HITS AND SUMS OF RANKS
FOR GANZFELD STUDIES AND ALL STUDIES
(WITH ONE-TAILED p VALUES GIVEN IN PARENTHESES)

Ganzfeld studies (N = 42) All studies (N= 46)

Hits Ranks Hits Ranks
Rounded-up data g
Weighted Stouffer z 2.38 2.83 2.98 4.10
(.0087) (.0023) {.0014) {.000021)
Zdiff 0.52 ‘ 0.79
Rounded-down data
Weighted Stouffer z 2.35 2.88 2.95 4.18
{.0094) (.0020) (.0016) {.000018)

zZdiff 0.37 0.83
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Table 1. The nonsignificant values of zy; show that low sample size in
some of the studies was not obscuring a relatively large difference be-
tween the outcomes of sums of ranks and direct hits.

Direct Hits Versus Ranks

Matched-pairs ftests were used to compare the standard normal devi-
ates associated with each study s sum of ranks and number of direct hits
and the effect sizes (z/N /“’) associated with the two measures, both for
ganzfeld studies alone and for the whole sample. The results are summa-
rized in Table 3, which shows values of ¢ obtained for the comparisons
using rounded-up and rounded-down data. Although sums of ranks
show superior performance in producing larger average s and effect
sizes, only one of the differences was statistically significant: the post hoc
comparison for rcunded-down data (which is conservative for hits) indi-
cated that rank-based effect sizes were barely significantly larger (p =
049, two-tailed) than hit-based effect sizes for the whole database of
studies, a result that would not withstand correction for multiple analy-
sis.

TaBLE 3
COMPARISON OF OUTCOMES DERIVED FROM DIRECT HITS AND SUMS OF
RANKS FOR GANZFELD STUDIES AND ALL STUDJES

Ganzfeld studies (N=42) All studies (N =46)

Hits Ranks Hits Ranks
Rounded-up data )
Mean z (SD) 0.38 (1.28) 0.52(1.28) 0.47(1.28) 0.64 (1.35)
i = 1.305, p = .20, 2-tailed i = 1.754, p= .09, 2-tailed
Mean effect size (SD)  0.07 (0.26) 0.10 (0.28) 0.08 (0.25) 0.11 {0.28)

tairr = 1.683, p=.14, 2-tailed

95% confidence limits —0.01 to 0.15 0.02 to 0.18

Rounded-down data
Mean z (SD) 0.37 (1.28) 0.53(1.29)

tgier = 1.533, p = 0.13, 2-tailed
Mean effect size (SD)  0.07 (0.26) 0.10 (0.28)

taie = 1.734, p= .09, 2-tailed

95% confidence limits —0.01 to 0.15 0.02 to 0.18

taier= 1781, p=08, 2-tailed

0.01t00.15 0.03t0 0.19

0.46 (1.27) 0.5 (1.36)
taig = 1.974, p= 054, 2-tailed

0.08 (0.25) 0.11 (0.28)
ir = 2.019, p=.049, 2-tailed

0.01 to 0.15 0.03to 0.19
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DiscussioN

Although direct hits were overwhelmingly the main outcome meas-
ure of choice in this database, the results of the 46 studies examined
indicate that sums of ranks are associated with greater statistical signifi-
cance and higher effect sizes on average than direct hits but not to 2
statistically significant degree. It may be that there were too few studies
to indicate a reliable difference, or. it may be that there really is no
difference. Examination of a larger database may clarify the situation,
but, in the meantime, it would be premature to suggest that ranks
should replace hits as the measure of choice because chance alone can
easily account for the slight observed superiority of ranks.

The striking popularity of direct hits in the present database was due
to the fact that the data consisted almost entirely of ganzfeld studies and
all of the ganzfeld studies that reported either hits or ranks as their main
outcome measure employed hits. The universality of hits as a measure for
ganzfeld studies is likely to be due to their adoption by Honorton (Bem
& Honorton, 1994) as the main measure for his influential autoganzfeld
studies, which other researchers have sought to replicate. The results of
the present meta-analysis suggest that in the absence of any demonstrable
superiority of direct hits, researchers are more free than they might have
supposed to use ranks instead, if they see advantages in doing so. For
example, participants in free-response studies might find ranks more
rewarding as a measure than direct hits, since they have less chance of
absolute failure. Whether further empirical data will offer stronger argu-
ments in favor of one measure or the other remains to be seen.
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