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Abstract—This article has four purposes: 1) to present for the first time in
archival form all results of some 25 years of remote perception research at this
laboratory; 2) to describe all of the analytical scoring methods developed over
the course of this program to quantify the amount of anomalous information
acquired in the experiments; 3) to display a remarkable anti-correlation
between the objective specificity of those methods and the anomalous yield of
the experiments; and 4) to discuss the phenomenological and pragmatic
implications of this complementarity. The formal database comprises 653
experimental trials performed over several phases of investigation. The scoring
methods involve various arrays of descriptor queries that can be addressed to
both the physical targets and the percipients’ description thereof, the responses
to which provide the basis for numerical evaluation and statistical assessment of
the degree of anomalous information acquired. Twenty-four such recipes have
been employed, with queries posed in binary, ternary, quaternary, and ten-level
distributive formats. Thus treated, the database yields a composite z-score
against chance of 5.418 ( p 5 3 3 10 2 8, one-tailed).

Numerous subsidiary analyses agree that these overall results are not
significantly affected by any of the secondary protocol parameters tested, or by
variations in descriptor effectiveness, possible participant response biases,
target distance from the percipient, or time interval between perception effort
and agent target visitation. However, over the course of the program there has
been a striking diminution of the anomalous yield that appears to be associated
with the participants’ growing attention to, and dependence upon, the
progressively more detailed descriptor formats and with the corresponding
reduction in the content of the accompanying free-response transcripts. The
possibility that increased emphasis on objective quantification of the
phenomenon somehow may have inhibited its inherently subjective expression
is explored in several contexts, ranging from contemporary signal processing
technologies to ancient divination traditions. An intrinsic complementarity is
suggested between the analytical and intuitive aspects of the remote perception
process that, like its more familiar counterpart in quantum science, brings with
it an inescapable uncertainty that limits the extent to which such anomalous
effects can be simultaneously produced and evaluated.
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acquisition—consciousness-related anomalies—uncertainty—
complementarity—PEAR—engineering anomalies—analytical
judging
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spontaneityofthePRPexperienceaswellastopreservetherawdatain
asuitableformatforfurtherstudy.Nonetheless,itbecameevidentthatafter
severalexperienceswiththedescriptorutilization,manyparticipantstendedto
limittheirattentionanddescriptionstothosefeaturesthattheynowknewwere
specifictothequestions.

Theselimitationsnotwithstanding,theevidentadvantagesoftheanalytical
judgingtechniquesencouragedfurtherexploration,beginningwithacompre-
hensiveevaluationoftheeffectivenessoftheindividualdescriptorsin
constructingthetrialscores.Fromthisitwasdeterminedthattheentiregroup
ofdescriptors,originallyselectedbysomecombinationofanecdotalexperience
andintuition,actuallycomprisedareasonablyuniformsetintermsoftheir
effectivenessinquantifyinginformationalbitsacrossabroadrangeoftarget
types.Nonewasfoundtobeextremelyeffective;nonewasseriouslydeficient.
Sub-divisionofthedescriptorsintoclassificationsofnaturalvs.man-made,

TABLE1
SummaryofBinaryPRPDataasof1983

Scoring
method

Chance
mean

Chance
S.D.

Mean
score

Composite
z-score

Probability
(one-tailed)

#Trials
p,.05*

%Trials
p,.05*

Formaldata(N5227)
A0.5610.10530.61137.1973310

213
28(4)12%(2%)

B0.5042.12070.55906.8334310
212

40(6)18%(3%)
C1.0005.23801.11016.9412310

212
35(5)14%(2%)

D0.6512.09350.69266.6721310
211

33(6)15%(3%)
E1.0034.13301.06767.2772310

213
35(4)14%(2%)

Formalplusquestionabledata(N5248)
A0.5610.10530.60716.8943310

212
30(4)12%(2%)

B0.5042.12070.55366.4426310
211

42(7)17%(3%)
C1.0005.23801.09986.5742310

211
37(6)15%(2%)

D0.6512.09350.68876.3211310
210

34(6)14%(2%)
E1.0034.13301.06196.9242310

212
37(4)15%(2%)

Exploratorydata(N552)
A0.5610.10530.553820.493(.31)0(3)0%(6%)
B0.5042.12070.502320.115(.45)2(3)4%(6%)
C1.0005.23801.02770.824.203(2)6%(4%)
D0.6512.09350.641920.719(.24)1(2)2%(4%)
E1.0034.13301.02461.148.135(1)10%(2%)

Alldata(N5300)
A0.5610.10530.59796.0706310

210
30(7)10%(2%)

B0.5042.12070.54475.8093310
29

44(10)15%(3%)
C1.0005.23801.08736.3201310

210
40(8)13%(3%)

D0.6512.09350.68065.4473310
28

35(8)12%(3%)
E1.0034.13301.05546.7736310

212
42(5)14%(2%)

Note:Theoriginalversionofthistable,publishedinTechnicalReport83003,containedanerrorthat
inadvertentlyinflatedtheresultsfromMethodA,suggestingthatthismethodproducedlargereffects
thantheothers.Withthiscorrected,theresultsarereasonablyconsistentacrossallfivemethods.
*Numbersinparenthesesindicatenumberoftrialswithnegativez-scores,p,.05.
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descriptorquestions,andscoringalgorithmsremainedidenticaltothose
deployedinthepreviousphase,thesenewtrialscouldlegitimatelybecombined
withtheearlierdatatoprovidealargerdatabaseforstructuralsegmentations.By
1988thetotalPEARPRPbinary-descriptordatabaseconsistedof411trials,
producedbyatotalof48participants.Ofthese,336trialsqualifiedasformal,54
asexploratory,and21asquestionable.Ofthe336formaltrials,125followed
theinstructedprotocol,whereinthetargetwasselectedatrandomfromapre-
existingpool,and211utilizedthevolitionalprotocol,whereintheagentwasin
anareaforwhichnopreparedpoolexisted.

Sortingthedatabyanothercriterion,291trials,216ofwhichqualifiedas
formal,weregeneratedunderthestandardprotocolwhereinasinglepercipient
attemptedtodescribethelocationofasingleagent.Intheremaining120trials,
allofwhichmettheformalcriteria,twoormorepercipientsaddressedthesame
target.Thenumberofpercipientsaddressingagiventargetrangedfromtwoto
seven,andeachperceptionwasscoredasaseparatetrialagainstitsappropriate
target.Inallbuttwoofthemultiple-percipienttrials,thepercipientswereaware
thatotherswereinvolvedintheexperiment,althoughtheydidnotalwaysknow
theiridentities.Theparticipatingpercipientsalwayswereseparatedspatially
fromeachotherand,inmostcases,attemptedtheirperceptioneffortsatdifferent
times.Oneseriesofformaltrialsandafewoftheexploratorytrialsinvolved
morethanoneagent,butineachofthesecasesonlyone,pre-specified,setof
targetencodingswasincludedinthescoringprocess;thesecondsetwasused
onlyforinformalcomparison.

Table2presentsthesummarystatisticsobtainedusingbinaryMethodBfor
thiscombinedPRPdatabaseanditsvarioussubsets.Theempiricalchance
distributionusedasareferencewasderivedfromalltheformaltrialsinthis
samedatabase,andcomprisedmorethan100,000mismatchedscores.In
additiontothesubsetsaddressingplannedvariationsoftheprotocol,e.g.ab
initiovs.expostfactoencoding,singlevs.multiplepercipients,andinstructed
vs.volitionalassignmentoftargets,summariesforadhocsubdivisionsofthe
databasebyseasonalandregionaltargetgroupingsarealsoincluded.Foreach
independentlycalculatedsubset,thetabledisplaysthenumberoftrials;the
meanscore;theeffectsize(definedasthemeanz-scoreofallthetrialsinthe
givensubset)withassociated99%confidenceintervals;thestandarddeviation
ofthetrialz-scoredistribution(expectation51);andthecompositez-score
(calculatedbymultiplyingtheeffectsizebythesquarerootofthenumber
oftrialsinthesubset)withitsassociatedone-tailedprobabilityagainstchance.
Thelastthreecolumnslistthenumberoftrialsineachsubsetwithz.1.645
(p,.05)(numbersinparenthesesindicatez,21.645);thecorresponding
percentageofthosesignificanttrials;andthepercentageofscoreswherep,.50
(greaterthanthechancemeanscore).Eachgroupisscoredusingthelocal
aprioridescriptorprobabilitiesassociatedwiththatsubset,andexceptforthe
groupslabeled‘‘AllTrials’’and‘‘Non-FormalTrials,’’thevarioussubsets
consistofformaltrialsonly.Allarecalculatedwithreferencetotheuniversal
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TABLE2
BinaryPRPDataSummaries(ScoringMethodB)

Subset
#

Trials
Mean
score

Effect
size

99%
Confidence

interval
S.D.

z-score
Composite

z-score
Probability
(one-tailed)

#Trials
p,.05*

%Trials
p,.05*

%Trials
p,.50

Alltrials411.5364.2796.1351.0605.6478310
29

47(12)11%(3%)59%
Formaltrials336.5447.3476.1521.0836.3551310

210
44(8)13%(2%)62%

Non-formaltrials75.49692.0466.2780.91020.399.6553(4)4%(5%)44%

Abinitio277.5345.2636.1611.0334.3786310
26

31(5)11%(2%)59%
Expostfacto59.5942.7546.4171.2035.7923310

29
14(2)24%(3%)75%

Singlepercipient216.5489.3826.1941.0985.6131310
28

34(6)16%(3%)60%
Multiplepercipient120.5404.3126.2511.0493.4163310

24
12(3)10%(3%)63%

Instructedtargets125.5653.5166.2671.1405.7714310
29

23(5)18%(4%)65%
Volitionaltargets211.5322.2446.1911.0663.5492310

24
25(3)12%(1%)60%

Summertrials244.5466.3636.1831.0995.6637310
29

35(5)14%(2%)65%
Wintertrials92.5407.3156.2861.0433.0171310

23
13(2)14%(2%)57%

Chicagotargets31.6189.9576.5871.1895.3305310
28

10(1)32%(3%)81%
Princetontargets106.5504.3946.2861.1104.0602310

25
14(3)13%(3%)62%

Targetselsewhere199.5267.1996.1941.0512.8102310
23

20(3)10%(2%)58%

*Numbersinparenthesesindicatenumberoftrialswithnegativez-scores,p,.05.
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TABLE3
FormalAbInitioDataSummaries(ScoringMethodB)

Subset
#

Trials
Mean
score

Effect
size

99%
Confidence

interval
S.D.

z-score
Composite

z-score
Probability
(one-tailed)

#Trials
p,.05*

%Trials
p,.05*

%Trials
p,.50

Alltrials277.5345.2636.1611.0344.3786310
26

31(5)11%(2%)59%

Singlepercipient194.5370.2846.1971.0633.9494310
25

24(6)12%(3%)56%
Multiplepercipient83.5321.2436.2750.9742.215.0135(1)6%(1%)64%

Instructedtargets94.5416.3226.2961.1153.1229310
24

11(5)12%(5%)61%
Volitionaltargets183.5308.2336.1941.0203.1488310

24
21(1)11%(.05%)60%

Summertrials195.5374.2876.1951.0584.0133310
25

24(4)12%(2%)62%
Wintertrials82.5308.2336.2851.0022.107.0187(2)9%(2%)56%

Princetontargets106.5504.3946.2811.1254.0602310
25

14(4)13%(4%)62%
Targetselsewhere171.5243.1806.1971.0002.3489310

23
16(1)9%(.05%)59%

*Numbersinparenthesesindicatenumberoftrialswithnegativez-scores,p,.05.

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
22

0



T
he

m
ag

ni
tu

de
an

d
co

ns
is

te
nc

y
of

th
e

an
om

al
ou

s
yi

el
d

in
th

es
e

da
ta

ar
e

pr
es

en
te

d
gr

ap
hi

ca
ll

y
in

Fi
gu

re
1,

w
he

re
th

e
re

su
lt

s
of

al
l

33
6

fo
rm

al
tr

ia
ls

ar
e

di
sp

la
ye

d
in

th
e

fo
rm

of
a

cu
m

ul
at

iv
e

de
vi

at
io

n
of

th
e

ac
tu

al
sc

or
es

fr
om

ch
an

ce
.

H
er

e,
th

e
st

ro
ng

er
yi

el
d

of
th

e
ea

rl
y

ex
po

st
fa

ct
o

tr
ia

ls
is

st
ri

ki
ng

ly
ev

id
en

t.
N

on
et

he
le

ss
,t

he
re

m
ai

nd
er

of
th

e
tr

ac
e,

w
hi

le
le

ss
st

ee
p,

al
so

sh
ow

s
a

cl
ea

r
an

d
sy

st
em

at
ic

de
vi

at
io

n
fr

om
ch

an
ce

ex
pe

ct
at

io
n.

Fu
rt

he
r

de
ta

il
s

on
th

e
an

al
yt

ic
al

ju
dg

in
g

m
et

ho
do

lo
gy

an
d

in
di

vi
du

al
tr

ia
l

re
su

lt
s,

as
w

el
l

as
ex

am
pl

es
of

ta
rg

et
ph

ot
os

an
d

tr
an

sc
ri

pt
s

fr
om

so
m

e
sp

ec
if

ic
tr

ia
ls

,m
ay

be
fo

un
d

in
R

ef
s.

24
–2

6,
32

,a
nd

33
,a

nd
a

pr
oc

es
s

th
at

ve
ri

fi
es

th
at

th
e

sc
or

es
ar

e
no

ti
nf

la
te

d
by

sh
ar

ed
pe

rc
ip

ie
nt

/a
ge

nt
co

di
ng

bi
as

es
is

de
sc

ri
be

d
in

A
pp

en
di

x
A

of
th

is
pa

pe
r.

V
I.

D
is

ta
nc

e
an

d
T

im
e

D
ep

en
de

nc
ie

s

B
ey

on
d

th
e

se
co

nd
ar

y
pa

ra
m

et
er

s
di

sc
us

se
d

in
th

e
pr

ev
io

us
se

ct
io

n,
a

nu
m

be
r

of
ot

he
r

va
ri

ab
le

s
w

er
e

ex
pl

or
ed

in
th

e
co

ur
se

of
th

es
e

ex
pe

ri
m

en
ts

th
at

pr
ov

ed
he

lp
fu

li
n

il
lu

m
in

at
in

g
so

m
e

of
th

e
fu

nd
am

en
ta

lc
ha

ra
ct

er
is

ti
cs

of
th

e
an

om
al

ou
s

co
m

m
un

ic
at

io
n

pr
oc

es
s.

T
w

o
fe

at
ur

es
of

pa
rt

ic
ul

ar
im

po
rt

an
ce

ar
e

th
e

de
pe

nd
en

ce
of

th
e

re
su

lt
s

on
th

e
ph

ys
ic

al
di

st
an

ce
se

pa
ra

ti
ng

th
e

pe
rc

ip
ie

nt
an

d
th

e
ta

rg
et

,
an

d
on

th
e

ti
m

e
in

te
rv

al
be

tw
ee

n
th

e
pe

rc
ep

ti
on

ef
fo

rt
an

d
th

e
ag

en
t’s

vi
si

ta
ti

on
of

th
e

ta
rg

et
.T

he
sp

at
ia

ld
is

ta
nc

es
in

th
is

da
ta

ba
se

ra
ng

ed
fr

om
le

ss
th

an
on

e
m

il
e

to
se

ve
ra

lt
ho

us
an

d
m

il
es

,a
nd

th
e

te
m

po
ra

ls
ep

ar
at

io
ns

fr
om

se
ve

ra
ld

ay
s

be
fo

re
to

se
ve

ra
ld

ay
s

af
te

r
ta

rg
et

vi
si

ta
ti

on
.F

ig
ur

es
2

an
d

3
di

sp
la

y
th

e
re

su
lt

s
of

re
gr

es
si

on
an

al
ys

es
of

th
e

de
pe

nd
en

ce
of

th
e

tr
ia

l
sc

or
es

on
th

es
e

tw
o

pa
ra

m
et

er
s.

In
ea

ch
,t

he
ho

ri
zo

nt
al

da
sh

ed
li

ne
de

no
te

s
th

e
em

pi
ri

ca
l

m
ea

n
z -

sc
or

es
,

th
e

ce
nt

ra
l

do
tt

ed
li

ne
in

di
ca

te
s

th
e

li
ne

ar
re

gr
es

si
on

fi
ts

to
th

e
da

ta
,

an
d

th
e

ou
te

r
do

tt
ed

li
ne

s
ar

e
th

e
95

%
co

nf
id

en
ce

in
te

rv
al

s
th

er
eo

f.
Si

nc
e

th
e

re
gr

es
si

on
s

ar
e

st
at

is
ti

ca
ll

y
in

di
st

in
gu

is
ha

bl
e

fr
om

th
e

li
ne

s
of

co
ns

ta
nt

m
ea

n
sh

if
t,

w
e

co
nc

lu
de

th
at

,
w

it
hi

n
th

e
ra

ng
es

of
th

is
da

ta
ba

se
,

th
er

e
ar

e
no

si
gn

if
ic

an
t

co
rr

el
at

io
ns

of
ef

fe
ct

si
ze

w
it

h
ei

th
er

di
st

an
ce

or
ti

m
e.

In
pa

rt
ic

ul
ar

,
w

he
n

a
re

gr
es

si
on

of
th

e
da

ta
is

pl
ot

te
d

as
a

fu
nc

ti
on

of
th

e
re

ci
pr

oc
al

sq
ua

re
of

F
ig

.1
.

C
um

ul
at

iv
e

de
vi

at
io

n
of

33
6

bi
na

ry
-e

nc
od

ed
fo

rm
al

tr
ia

ls
.

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

22
1



th
e

di
st

an
ce

,t
he

re
su

lt
s

sp
ec

if
ic

al
ly

re
fu

te
an

y
1/

r2
de

pe
nd

en
ce

of
th

e
an

om
al

ou
s

‘‘s
ig

na
l.’

’
Fu

rt
he

rm
or

e,
if

th
e

da
ta

ar
e

se
gr

eg
at

ed
in

to
su

bs
et

s
of

th
e

m
or

e
ex

tr
em

e
sp

at
ia

ll
y

an
d

te
m

po
ra

ll
y

di
sp

la
ce

d
tr

ia
ls

an
d

th
os

e
m

or
e

pr
ox

im
at

e,
th

e
av

er
ag

e
ef

fe
ct

si
ze

s
of

th
e

fo
rm

er
re

m
ai

n
st

at
is

ti
ca

ll
y

in
di

st
in

gu
is

ha
bl

e
fr

om
th

os
e

of
th

e
la

tt
er

.(2
4,

2
5)

T
he

la
ck

of
ev

id
en

ce
fo

r
at

te
nu

at
io

n
of

th
e

re
m

ot
e

pe
rc

ep
ti

on
yi

el
d

w
it

h
in

cr
ea

se
d

di
st

an
ce

or
ti

m
e

se
ve

re
ly

li
m

it
s

th
e

po
ss

ib
il

it
ie

s
fo

r
th

eo
re

ti
ca

l
ex

pl
ic

at
io

n
in

te
rm

s
of

an
y

kn
ow

n
ph

ys
ic

al
pr

oc
es

s.
H

ow
ev

er
,t

he
se

fi
nd

in
gs

di
d

pr
om

pt
th

e
te

st
ab

le
hy

po
th

es
is

th
at

ot
he

r
an

om
al

ie
s

be
in

g
ex

pl
or

ed
by

PE
A

R
m

ig
ht

di
sp

la
y

si
m

il
ar

no
n-

lo
ca

lc
ha

ra
ct

er
is

ti
cs

,a
nd

le
d

to
an

ex
te

ns
iv

e
st

ud
y

of
re

m
ot

e
hu

m
an

/m
ac

hi
ne

in
te

ra
ct

io
ns

.H
er

e
ag

ai
n,

si
gn

if
ic

an
ti

nt
en

ti
on

-c
or

re
la

te
d

m
ea

n
sh

if
ts

ha
ve

be
en

ob
se

rv
ed

th
at

ar
e

st
at

is
ti

ca
ll

y
in

di
st

in
gu

is
ha

bl
e

fr
om

th
os

e
in

th
e

lo
ca

l
ex

pe
ri

m
en

ts
.

N
ot

on
ly

ar
e

th
e

sc
al

es
of

th
es

e
an

om
al

ou
s

ef
fe

ct
s

in
se

ns
it

iv
e

to
in

te
rv

en
in

g
di

st
an

ce
an

d
ti

m
e,

bu
tt

he
y

di
sp

la
y

th
e

sa
m

e
st

ru
ct

ur
al

pa
tt

er
ns

as
th

os
e

of
th

e
co

rr
es

po
nd

in
g

lo
ca

l
ex

pe
ri

m
en

ts
.(3

4)
In

de
ed

,
th

e
si

m
il

ar
it

ie
s

be
tw

ee
n

th
e

hu
m

an
/m

ac
hi

ne
an

d
re

m
ot

e
pe

rc
ep

ti
on

re
su

lt
s

pr
ov

id
ed

th
e

fi
rs

t
in

di
ca

ti
on

s
th

at
th

es
e

tw
o

fo
rm

s
of

an
om

al
y,

pr
ev

io
us

ly
re

ga
rd

ed
as

di
st

in
ct

ph
en

om
en

a,
ac

tu
al

ly
m

ig
ht

de
ri

ve
fr

om
th

e
sa

m
e

m
ec

ha
ni

sm
of

in
fo

rm
at

io
n

ex
ch

an
ge

.

V
II

.
F

ID
O

Sc
or

in
g

B
y

19
85

th
e

PE
A

R
pr

og
ra

m
ha

d
am

as
se

d
a

su
bs

ta
nt

ia
lb

od
y

of
ex

pe
ri

m
en

ta
l

da
ta

th
at

bo
th

co
nf

ir
m

ed
th

e
re

al
it

y
an

d
ro

bu
st

ne
ss

of
th

e
re

m
ot

e
pe

rc
ep

ti
on

ph
en

om
en

on
an

d
de

m
on

st
ra

te
d

th
e

ef
fi

ca
cy

of
th

e
an

al
yt

ic
al

sc
or

in
g

te
ch

ni
qu

es
.

A
lt

ho
ug

h
th

e
ab

in
iti

o –
en

co
de

d
tr

ia
ls

ha
d

pr
od

uc
ed

a
sm

al
le

r
av

er
ag

e
ef

fe
ct

si
ze

Fi
g.

2.
33

6
bi

na
ry

-e
nc

od
ed

fo
rm

al
tr

ia
l

sc
or

es
as

a
fu

nc
ti

on
of

di
st

an
ce

.

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
22

2



th
an

th
at

of
th

e
ex

po
st

fa
ct

o
su

bs
et

,t
hi

s
w

as
at

tr
ib

ut
ed

pr
im

ar
il

y
to

an
in

he
re

nt
ad

va
nt

ag
e

fo
r

th
e

ea
rl

ie
r

da
ta

of
ha

vi
ng

th
e

de
sc

ri
pt

or
qu

es
ti

on
s

an
d

an
al

yt
ic

al
te

ch
ni

qu
es

ba
se

d
on

th
os

e
tr

ia
ls

.
T

he
re

su
lt

s
of

th
e

ab
in

it
io

ex
pe

ri
m

en
ts

w
er

e
st

il
l

hi
gh

ly
si

gn
if

ic
an

t
st

at
is

ti
ca

ll
y,

an
d

th
e

sa
cr

if
ic

e
of

so
m

e
of

th
e

im
pr

es
si

on
is

ti
c

yi
el

d
of

th
e

ea
rl

ie
r

ef
fo

rt
s

w
as

de
em

ed
a

re
as

on
ab

le
pr

ic
e

to
pa

y
fo

r
th

e
ca

pa
ci

ty
fo

r
m

or
e

in
ci

si
ve

qu
an

ti
ta

ti
ve

m
ea

su
re

m
en

t
of

th
e

in
fo

rm
at

io
n

co
nt

en
t

of
th

e
da

ta
.

N
ot

w
it

hs
ta

nd
in

g,
th

e
di

m
in

is
he

d
ef

fe
ct

si
ze

pr
om

pt
ed

a
ne

w
ph

as
e

of
in

ve
st

ig
at

io
n

w
it

h
th

e
go

al
of

ac
hi

ev
in

g
a

be
tt

er
un

de
rs

ta
nd

in
g

of
th

e
ca

us
e

of
th

is
at

te
nu

at
io

n
an

d
re

co
ve

ri
ng

th
e

st
ro

ng
er

yi
el

ds
ob

ta
in

ed
in

th
e

or
ig

in
al

ex
pe

ri
m

en
ts

.
In

th
e

co
ur

se
of

ge
ne

ra
ti

ng
th

e
ab

in
it

io
da

ta
,

se
ve

ra
l

pa
rt

ic
ip

an
ts

ha
d

co
m

pl
ai

ne
d

th
at

th
e

fo
rc

ed
bi

na
ry

re
sp

on
se

s
se

em
ed

so
m

ew
ha

t
in

hi
bi

to
ry

an
d

in
ca

pa
bl

e
of

ca
pt

ur
in

g
m

an
y

as
pe

ct
s

of
th

ei
r

ex
pe

ri
en

ce
s,

su
gg

es
ti

ng
th

at
th

is
m

ig
ht

ha
ve

co
nt

ri
bu

te
d

to
th

e
de

te
ri

or
at

io
n

of
th

e
re

su
lt

s.
It

w
as

cl
ea

rl
y

ev
id

en
t

th
at

m
an

y
of

th
e

ta
rg

et
sc

en
es

,a
nd

m
os

to
ft

he
pe

rc
ep

ti
on

s,
co

nt
ai

ne
d

am
bi

gu
ou

s
fe

at
ur

es
th

at
co

ul
d

no
tb

e
an

sw
er

ed
ea

si
ly

w
it

h
si

m
pl

e
‘‘y

es
’’

or
‘‘n

o’
’r

es
po

ns
es

.
Fo

r
ex

am
pl

e,
an

ag
en

tm
ig

ht
be

in
do

or
s,

bu
tl

oo
ki

ng
ou

ta
w

in
do

w
at

an
ou

td
oo

r
sc

en
e,

an
d

th
us

un
su

re
w

he
th

er
to

ch
ar

ac
te

ri
ze

th
e

sc
en

e
as

in
do

or
s

or
ou

td
oo

rs
.

A
fe

at
ur

e
m

ig
ht

ha
ve

ca
pt

ur
ed

th
e

ag
en

t’s
at

te
nt

io
n

du
ri

ng
th

e
ta

rg
et

vi
si

ta
ti

on
,

bu
t

no
t

ha
ve

be
en

an
in

te
gr

al
co

m
po

ne
nt

of
th

e
sc

en
e

it
se

lf
,

su
ch

as
a

br
ie

f
co

nv
er

sa
ti

on
al

ex
ch

an
ge

w
it

h
a

pa
ss

er
by

in
an

ot
he

rw
is

e
un

po
pu

la
te

d
ar

ea
,

co
m

pl
ic

at
in

g
th

e
re

sp
on

se
to

th
e

qu
es

ti
on

‘‘A
re

pe
op

le
pr

es
en

t?
’’

T
hi

s
pr

ob
le

m
w

as
pa

rt
ic

ul
ar

ly
ev

id
en

t
in

pe
rc

ip
ie

nt
s’

ef
fo

rt
s

to
id

en
ti

fy
sp

ec
if

ic
de

ta
il

s
fr

om
a

pe
rc

ep
ti

on
th

at
of

te
n

em
er

ge
d

as
a

le
ss

th
an

co
he

re
nt

st
re

am
of

co
ns

ci
ou

sn
es

s,
m

uc
h

as
in

th
e

di
ff

ic
ul

ty
of

re
ca

ll
in

g
fe

at
ur

es
fr

om
fr

ag
m

en
ts

of
dr

ea
m

im
ag

er
y.

In
an

ef
fo

rt
to

m
ak

e
th

e
an

al
yt

ic
al

ju
dg

in
g

pr
oc

es
s

m
or

e
‘‘u

se
r

fr
ie

nd
ly

,’’
a

qu
at

er
na

ry
de

sc
ri

pt
or

re
sp

on
se

al
te

rn
at

iv
e

w
as

de
vi

se
d,

pl
ay

fu
ll

y
te

rm
ed

Fi
g.

3.
33

6
bi

na
ry

-e
nc

od
ed

fo
rm

al
tr

ia
l

sc
or

es
as

a
fu

nc
ti

on
of

ti
m

e.

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

22
3



FI
D

O
,

an
ac

ro
ny

m
fo

r
‘‘F

ea
tu

re
Im

po
rt

an
ce

D
is

cr
im

in
at

io
n

O
pt

io
n.

’’
T

hi
s

ne
w

fo
rm

at
pr

ov
id

ed
pa

rt
ic

ip
an

ts
w

it
h

fo
ur

re
sp

on
se

op
ti

on
s

fo
r

ea
ch

de
sc

ri
pt

or
:

a
ra

ti
ng

of
‘‘4

’’
id

en
ti

fi
ed

a
fe

at
ur

e
as

a
cl

ea
rl

y
do

m
in

an
t

co
m

po
ne

nt
of

th
e

sc
en

e;
‘‘3

’’
m

ea
nt

th
e

fe
at

ur
e

w
as

pr
es

en
t,

bu
t

no
t

pa
rt

ic
ul

ar
ly

im
po

rt
an

t;
‘‘2

’’
in

di
ca

te
d

un
ce

rt
ai

nt
y

as
to

th
e

pr
es

en
ce

or
ab

se
nc

e
of

th
e

fe
at

ur
e;

an
d

‘‘1
’’

w
as

a
st

at
em

en
t

of
th

e
de

fi
ni

te
ab

se
nc

e
of

th
e

fe
at

ur
e.

Si
nc

e
im

pl
em

en
ta

ti
on

of
th

e
FI

D
O

pr
og

ra
m

re
qu

ir
ed

re
w

or
di

ng
of

th
e

de
sc

ri
pt

or
s,

co
m

bi
na

ti
on

of
th

e
FI

D
O

tr
ia

ls
w

it
h

th
e

ea
rl

ie
r

da
ta

ba
se

s
w

as
no

t
fe

as
ib

le
,

bu
t

it
di

d
pr

ov
id

e
an

op
po

rt
un

it
y

to
cl

ar
if

y
or

re
de

fi
ne

so
m

e
of

th
e

ex
is

ti
ng

qu
es

ti
on

s
th

at
ha

d
po

se
d

oc
ca

si
on

al
in

te
rp

re
ta

ti
on

al
di

ff
ic

ul
ti

es
.

A
ft

er
an

ex
te

ns
iv

e
as

se
ss

m
en

t,
w

hi
ch

in
cl

ud
ed

ha
vi

ng
se

ve
ra

l
pe

op
le

en
co

de
a

va
ri

et
y

of
te

st
sc

en
es

w
it

h
th

e
ne

w
qu

at
er

na
ry

de
sc

ri
pt

or
s

an
d

co
m

pa
ri

ng
th

ei
r

re
sp

on
se

s
fo

r
co

ns
is

te
nc

y,
a

re
vi

se
d

se
t

of
32

de
sc

ri
pt

or
s

w
as

cr
ea

te
d

an
d

a
ne

w
bo

dy
of

ex
pe

ri
m

en
ts

un
de

rt
ak

en
.I

n
al

l
ot

he
r

re
sp

ec
ts

,
th

e
sa

m
e

pr
ot

oc
ol

w
as

fo
ll

ow
ed

as
in

th
e

ea
rl

ie
r

st
ud

ie
s,

al
th

ou
gh

da
ta

w
er

e
no

w
ge

ne
ra

te
d

on
a

tr
ia

l-
by

-t
ri

al
ba

si
s,

ra
th

er
th

an
in

se
ri

es
of

ar
bi

tr
ar

y
le

ng
th

.T
he

FI
D

O
pr

og
ra

m
ra

n
fo

rf
ou

ry
ea

rs
,b

eg
in

ni
ng

in
19

85
,a

nd
pr

od
uc

ed
a

to
ta

l
of

16
7

tr
ia

ls
.

T
he

st
an

da
rd

FI
D

O
sc

or
in

g
m

at
ri

x,
il

lu
st

ra
te

d
be

lo
w

,a
ss

ig
ne

d
a

sc
or

e
of

5
to

ea
ch

co
rr

ec
tl

y
m

at
ch

ed
re

sp
on

se
to

op
ti

on
s

‘‘a
bs

en
t’’

an
d

‘‘d
om

in
an

t,’
’

w
he

re
th

er
e

w
as

ag
re

em
en

to
n

th
e

cl
ea

r
pr

es
en

ce
or

ab
se

nc
e

of
a

gi
ve

n
fe

at
ur

e.
A

sc
or

e
of

4
w

as
as

si
gn

ed
to

co
rr

ec
t

m
at

ch
es

of
‘‘p

re
se

nt
’’

or
‘‘u

ns
ur

e.
’’

M
is

m
at

ch
es

of
‘‘a

bs
en

t’’
vs

. ‘
‘u

ns
ur

e,
’’

or
‘‘p

re
se

nt
’’

vs
. ‘

‘d
om

in
an

t,’
’w

he
re

pe
rc

ip
ie

nt
an

d
ag

en
t

ag
re

ed
on

th
e

pr
es

en
ce

or
ab

se
nc

e
of

a
fe

at
ur

e
bu

t
as

si
gn

ed
it

di
ff

er
en

t
de

gr
ee

s
of

im
po

rt
an

ce
,r

ec
ei

ve
d

a
sc

or
e

of
3

if
th

e
pe

rc
ip

ie
nt

w
as

le
ss

co
nf

id
en

tt
ha

n
th

e
ag

en
t,

bu
t

on
ly

2
if

th
e

pe
rc

ip
ie

nt
w

as
m

or
e

co
nf

id
en

t.
A

n
‘‘u

ns
ur

e’
’

vs
.

‘‘p
re

se
nt

’’
m

is
m

at
ch

re
ce

iv
ed

a
sc

or
e

of
2;

m
is

m
at

ch
es

of
‘‘a

bs
en

t’’
vs

.
‘‘p

re
se

nt
,’’

‘‘o
r

un
su

re
’’

vs
.

‘‘d
om

in
an

t,’
’

w
er

e
as

si
gn

ed
a

sc
or

e
of

1;
an

d
a

to
ta

l
m

is
m

at
ch

of
‘‘d

om
in

an
t’’

vs
.

‘‘a
bs

en
t’’

w
as

sc
or

ed
as

0.

T
he

sc
or

es
de

ri
ve

d
fr

om
th

e
32

de
sc

ri
pt

or
co

m
pa

ri
so

ns
w

er
e

ad
de

d
to

pr
od

uc
e

a
to

ta
l

sc
or

e
fo

r
ea

ch
in

di
vi

du
al

tr
ia

l,
as

in
th

e
pr

ev
io

us
bi

na
ry

an
al

ys
es

.
A

m
at

ri
x

w
as

th
en

co
ns

tr
uc

te
d

th
at

sc
or

ed
al

lt
he

ta
rg

et
s

ag
ai

ns
ta

ll
th

e
pe

rc
ep

ti
on

s,
an

d
th

e
sc

or
es

of
th

e
co

rr
ec

t
m

at
ch

es
co

m
pa

re
d

w
it

h
th

e
di

st
ri

bu
ti

on
of

m
is

m
at

ch
ed

sc
or

es
.R

at
he

r
th

an
at

te
m

pt
in

g
to

es
ta

bl
is

h
a

pr
io

ri
pr

ob
ab

il
it

ie
sf

or
th

es
e

m
or

e
co

m
pl

ex
de

sc
ri

pt
or

op
ti

on
s,

th
e

FI
D

O
ca

lc
ul

at
io

ns
w

er
e

ca
rr

ie
d

ou
t

us
in

g
a

m
et

ho
d

si
m

il
ar

to
bi

na
ry

M
et

ho
d

A
,

w
hi

ch
si

m
pl

y
di

vi
de

d
th

e
su

m
of

A
bs

en
t

U
ns

ur
e

Pr
es

en
t

D
om

in
an

t

A
bs

en
t

5
3

1
0

"
U

ns
ur

e
2

4
2

1
T

ar
ge

t
Pr

es
en

t
1

2
4

2

D
om

in
an

t
0

1
3

5
#

Á
Pe

rc
ep

tio
n

!

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
22

4



th
e

de
sc

ri
pt

or
sc

or
es

by
th

e
to

ta
l

nu
m

be
r

of
de

sc
ri

pt
or

s,
ig

no
ri

ng
an

y
a

pr
io

ri
de

sc
ri

pt
or

pr
ob

ab
il

it
ie

s.
T

he
co

m
po

si
te

z -
sc

or
e

th
us

ca
lc

ul
at

ed
fo

r
th

e
16

7
FI

D
O

tr
ia

ls
w

as
1.

73
5,

in
di

ca
ti

ng
a

m
ar

gi
na

ll
y

si
gn

if
ic

an
to

ve
ra

ll
ac

hi
ev

em
en

t,
bu

to
ne

th
at

w
as

re
du

ce
d

ev
en

fu
rt

he
r

fr
om

th
e

hi
gh

yi
el

d
of

th
e

pr
ev

io
us

da
ta

.
Fi

ve
al

te
rn

at
iv

e
al

go
ri

th
m

s
su

bs
eq

ue
nt

ly
w

er
e

ap
pl

ie
d

ex
po

st
fa

ct
o

to
th

es
e

FI
D

O
da

ta
in

an
ef

fo
rt

to
un

de
rs

ta
nd

th
e

ca
us

e
of

th
e

lo
w

er
yi

el
d

an
d

to
de

vi
se

m
or

e
ef

fe
ct

iv
e

sc
or

in
g

st
ra

te
gi

es
.T

w
o

of
th

es
e

m
et

ho
ds

si
m

pl
y

re
tu

rn
ed

th
e

da
ta

to
th

e
or

ig
in

al
bi

na
ry

an
d

te
rn

ar
y

fo
rm

at
s

to
as

ce
rt

ai
n

w
he

th
er

th
e

lo
w

er
yi

el
d

w
as

at
tr

ib
ut

ab
le

to
an

an
al

yt
ic

al
in

se
ns

it
iv

it
y

of
th

e
ne

w
te

ch
ni

qu
e

or
to

po
or

er
pe

rc
ip

ie
nt

pe
rf

or
m

an
ce

.T
he

bi
na

ry
re

du
ct

io
n

tr
ea

te
d

al
l

re
sp

on
se

s
of

4
or

3
as

a
‘‘y

es
,’’

an
d

al
l

2
or

1
re

sp
on

se
s

as
a

‘‘n
o,

’’
w

hi
le

th
e

te
rn

ar
y

re
du

ct
io

n
tr

ea
te

d
a

re
sp

on
se

of
4

as
a

‘‘y
es

,’’
a

re
sp

on
se

of
1

as
a

‘‘n
o,

’’
an

d
a

re
sp

on
se

of
2

or
3

as
an

‘‘u
ns

ur
e.

’’
A

fo
ur

th
m

et
ho

d
ig

no
re

d
ev

er
yt

hi
ng

bu
t

ex
ac

t
m

at
ch

es
,a

ss
ig

ni
ng

a
sc

or
e

of
1

fo
r

ea
ch

de
sc

ri
pt

or
re

sp
on

se
in

th
e

pe
rc

ep
ti

on
th

at
m

at
ch

ed
th

at
in

th
e

ta
rg

et
.

T
w

o
ad

di
ti

on
al

m
et

ho
ds

al
lo

w
ed

pa
rt

ia
l

cr
ed

it
fo

r
cl

os
e

m
at

ch
es

,
si

m
il

ar
to

th
at

of
th

e
st

an
da

rd
FI

D
O

al
go

ri
th

m
.O

ne
as

si
gn

ed
a

sc
or

e
of

2
fo

r
an

ex
ac

t
m

at
ch

an
d

a
sc

or
e

of
1

fo
r

an
am

bi
gu

ou
s

m
at

ch
;

th
e

ot
he

r
as

si
gn

ed
a

w
ei

gh
to

f
4

to
an

ex
ac

tm
at

ch
an

d
a

sc
or

e
of

on
ly

1
fo

r
an

am
bi

gu
ou

sm
at

ch
.A

su
m

m
ar

y
of

th
e

re
su

lt
s

pr
od

uc
ed

by
th

es
e

si
x

m
et

ho
ds

is
pr

es
en

te
d

in
T

ab
le

4.
O

th
er

th
an

th
e

bi
na

ry
-r

ed
uc

ti
on

ve
rs

io
n,

w
hi

ch
pr

od
uc

ed
ne

ar
ly

as
m

an
y

ex
tr

a-
ch

an
ce

‘‘m
is

se
s’

’
as

‘‘h
it

s,
’’

th
e

re
su

lt
s

fr
om

th
e

ot
he

r
fi

ve
m

et
ho

ds
al

l
di

sp
la

ye
d

re
la

ti
ve

ly
cl

os
e

co
nc

ur
re

nc
e,

m
ar

gi
na

ll
y

si
gn

if
ic

an
t

co
m

po
si

te
z -

sc
or

es
,

an
d

ef
fe

ct
si

ze
s

on
ly

ab
ou

t
ha

lf
th

at
of

th
e

ab
in

it
io

tr
ia

ls
an

d
on

ly
ab

ou
ta

fi
ft

h
as

la
rg

e
as

th
at

of
th

e
ex

po
st

fa
ct

o
su

bs
et

.A
lt

ho
ug

h
th

e
pr

op
or

ti
on

s
of

tr
ia

ls
w

it
h

po
si

ti
ve

sc
or

es
w

er
e

ab
ov

e
50

%
in

al
l

th
e

ca
lc

ul
at

io
ns

,
ne

it
he

r
th

es
e

no
r

th
e

nu
m

be
rs

of
si

gn
if

ic
an

tt
ri

al
s

ex
ce

ed
ed

ch
an

ce
ex

pe
ct

at
io

n.
C

le
ar

ly
,

FI
D

O
ha

d
no

ta
ch

ie
ve

d
it

s
go

al
of

en
ha

nc
in

g
th

e
PR

P
yi

el
d,

de
sp

it
e

it
s

po
te

nt
ia

l
se

ns
it

iv
it

y
to

su
bt

le
or

am
bi

gu
ou

s
in

fo
rm

at
io

na
l

nu
an

ce
s

in
th

e
da

ta
.

D
es

pi
te

so
m

e
va

ri
ab

il
it

y
am

on
g

th
e

z -
sc

or
es

ca
lc

ul
at

ed
fo

r
in

di
vi

du
al

tr
ia

ls
by

th
e

di
ff

er
en

t
sc

or
in

g
m

et
ho

ds
,

th
e

ge
ne

ra
l

co
ns

is
te

nc
y

ac
ro

ss
m

os
t

of
th

e
sc

or
in

g
m

et
ho

ds
fo

r
th

e
co

m
po

si
te

da
ta

ba
se

su
gg

es
te

d
th

at
th

e
de

cr
ea

se
d

yi
el

d
w

as
no

t
di

re
ct

ly
du

e
to

in
ad

eq
ua

ci
es

in
th

e
FI

D
O

sc
or

in
g

al
go

ri
th

m
s,

pe
r

se
,b

ut
to

a
m

or
e

ge
ne

ri
c

su
pp

re
ss

io
n

of
th

e
an

om
al

ou
s

in
fo

rm
at

io
n

ch
an

ne
l.

T
hi

s
su

sp
ic

io
n

w
as

re
in

fo
rc

ed
by

a
su

pp
le

m
en

ta
l

ex
er

ci
se

in
w

hi
ch

an
in

de
pe

nd
en

th
um

an
ju

dg
e

w
as

as
ke

d
to

ra
nk

th
e

fi
ts

be
tw

ee
n

th
e

ag
en

ts
’

fr
ee

-
re

sp
on

se
tr

an
sc

ri
pt

s
an

d
th

ei
r

co
de

d
de

sc
ri

pt
or

s.
T

hi
s

ra
nk

in
g

ef
fo

rt
w

as
ad

m
it

te
dl

y
su

bj
ec

ti
ve

an
d

ar
bi

tr
ar

y,
an

d
co

m
pl

ic
at

ed
by

th
e

va
ri

ed
le

ng
th

s
of

tr
an

sc
ri

pt
s

an
d

th
e

pr
es

en
ce

or
ab

se
nc

e
of

dr
aw

in
gs

,p
ho

to
s,

or
ot

he
r

il
lu

st
ra

ti
ve

m
at

er
ia

l.
H

ow
ev

er
,

of
th

e
16

7
ta

rg
et

s,
th

e
ju

dg
e

de
te

rm
in

ed
th

at
16

2
(9

7%
)

sh
ow

ed
re

as
on

ab
ly

go
od

co
rr

es
po

nd
en

ce
s

be
tw

ee
n

th
e

ag
en

ts
’

ve
rb

al
de

sc
ri

p-
ti

on
s

an
d

th
ei

r
de

sc
ri

pt
or

re
sp

on
se

s.
A

si
m

il
ar

ex
er

ci
se

w
as

pe
rf

or
m

ed
on

th
e

pe
rc

ip
ie

nt
s’

en
co

di
ng

s
of

th
ei

r
tr

an
sc

ri
pt

s,
w

it
h

co
m

pa
ra

bl
e

re
su

lt
s.

T
hu

s,
th

e
FI

D
O

de
sc

ri
pt

or
s

th
em

se
lv

es
se

em
ed

ad
eq

ua
te

fo
r

ca
pt

ur
in

g
bo

th
th

e
ta

rg
et

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

22
5



in
fo

rm
at

io
n

an
d

th
e

pe
rc

ip
ie

nt
s’

im
ag

er
y.

T
he

di
m

in
is

hm
en

t
of

th
e

yi
el

d
ev

id
en

tl
y

ha
d

it
s

so
ur

ce
el

se
w

he
re

.

V
II

I.
D

is
tr

ib
ut

iv
e

Sc
or

in
g

Sh
or

tl
y

af
te

r
co

m
pl

et
io

n
of

th
e

FI
D

O
an

al
ys

es
,

an
R

E
G

-b
as

ed
hu

m
an

/
m

ac
hi

ne
st

ud
y

ha
d

in
di

ca
te

d
th

at
op

er
at

or
pa

ir
s

of
op

po
si

te
se

x,
w

or
ki

ng
to

ge
th

er
w

it
h

a
sh

ar
ed

in
te

nt
io

n,
pr

od
uc

ed
su

bs
ta

nt
ia

ll
y

st
ro

ng
er

ef
fe

ct
s

th
an

sa
m

e-
se

x
pa

ir
s

or
in

di
vi

du
al

op
er

at
or

s.
(3

5
)

T
hi

s,
in

tu
rn

,
ha

d
le

d
to

a
co

m
pr

eh
en

si
ve

ex
am

in
at

io
n

of
ni

ne
of

PE
A

R
’s

hu
m

an
/m

ac
hi

ne
da

ta
ba

se
s,

w
hi

ch
w

er
e

fo
un

d
to

di
sp

la
y

si
gn

if
ic

an
tg

en
de

r-
re

la
te

d
di

ff
er

en
ce

s
in

in
di

vi
du

al
op

er
at

or
ac

hi
ev

em
en

t.(3
6)

A
lt

ho
ug

h
hi

nt
s

of
po

ss
ib

le
ge

nd
er

-r
el

at
ed

tr
en

ds
ha

d
al

so
be

en
no

te
d

in
th

e
PR

P
da

ta
,

th
e

pr
ev

io
us

po
ol

of
co

nt
ri

bu
ti

ng
pe

rc
ip

ie
nt

s
an

d
ag

en
ts

ha
d

be
en

to
o

sm
al

l
an

d
di

sp
ro

po
rt

io
na

te
ly

ba
la

nc
ed

to
de

te
rm

in
e

w
he

th
er

su
ch

ge
nd

er
-p

ai
ri

ng
m

ig
ht

be
a

si
gn

if
ic

an
t

fa
ct

or
in

th
es

e
ex

pe
ri

m
en

ts
as

w
el

l.
T

o
ex

pl
or

e
th

is
hy

po
th

es
is

,
a

ne
w

bo
dy

of
re

m
ot

e
pe

rc
ep

ti
on

ex
pe

ri
m

en
ts

w
as

pe
rf

or
m

ed
us

in
g

a
ba

la
nc

ed
po

ol
of

sa
m

e-
an

d
op

po
si

te
-s

ex
pa

rt
ic

ip
an

tp
ai

rs
,

ea
ch

co
nt

ri
bu

ti
ng

an
eq

ua
l

nu
m

be
r

of
tr

ia
ls

.
T

hi
s

ne
w

pr
ot

oc
ol

re
qu

ir
ed

ea
ch

pe
rc

ip
ie

nt
/a

ge
nt

pa
ir

to
ge

ne
ra

te
a

se
ri

es
co

ns
is

ti
ng

of
fi

ve
tr

ia
ls

.I
de

al
ly

,t
he

sa
m

e
pa

ir
w

ou
ld

pr
od

uc
e

an
ot

he
r

fi
ve

-t
ri

al
se

ri
es

w
it

h
th

ei
r

ro
le

s
re

ve
rs

ed
.S

in
ce

a
co

nc
er

n
ha

d
be

en
ra

is
ed

th
at

pr
ov

id
in

g
fe

ed
ba

ck
to

pa
rt

ic
ip

an
ts

at
th

e
co

nc
lu

si
on

of
ea

ch
tr

ia
lc

ou
ld

in
tr

od
uc

e
a

po
ss

ib
le

bi
as

in
su

bs
eq

ue
nt

tr
ia

ls
,

fe
ed

ba
ck

to
pa

rt
ic

ip
an

ts
w

as
w

it
hh

el
d

un
ti

l
al

l
fi

ve
tr

ia
ls

of
a

se
ri

es
w

er
e

co
m

pl
et

ed
,

an
d

ea
ch

ta
rg

et
se

le
ct

ed
fr

om
th

e
po

ol
in

in
st

ru
ct

ed
ex

pe
ri

m
en

ts
w

as
re

tu
rn

ed
be

fo
re

th
e

ne
xt

tr
ia

l.
T

o
pr

ec
lu

de
an

y
po

ss
ib

il
it

y
of

sh
ar

ed
re

sp
on

se
bi

as
,a

ll
an

al
ys

es
w

er
e

ba
se

d
so

le
ly

on
lo

ca
ls

ub
se

t
co

m
pa

ri
so

ns
w

it
hi

n
a

gi
ve

n
se

ri
es

.
A

s
an

ad
de

d
at

te
m

pt
to

im
pr

ov
e

th
e

sc
or

in
g

m
et

ho
do

lo
gy

,a
ne

w
de

sc
ri

pt
or

ch
ec

k
sh

ee
tw

as
de

si
gn

ed
th

at
pe

rm
it

te
d

pa
rt

ic
ip

an
ts

to
re

sp
on

d
to

ea
ch

qu
es

ti
on

on
a

di
st

ri
bu

ti
ve

sc
al

e
of

0
to

9
to

in
di

ca
te

th
e

re
la

ti
ve

pr
om

in
en

ce
of

ea
ch

of
30

de
sc

ri
pt

or
fe

at
ur

es
.

Si
m

il
ar

to
th

e
pr

io
r

m
et

ho
ds

,t
he

re
su

lt
s

w
er

e
ev

al
ua

te
d

by

T
A

B
L

E
4

Su
m

m
ar

y
of

FI
D

O
D

at
a

by
Si

x
Sc

or
in

g
M

et
ho

ds
(N

5
16

7)

S
co

ri
ng

m
et

ho
d

E
ff

ec
t

si
ze

C
om

po
si

te
z-

sc
or

e
P

ro
ba

bi
li

ty
#

T
ri

al
s

p
,

.0
5*

%
T

ri
al

s
p

,
.0

5*
%

T
ri

al
s

p
,

.5
0

FI
D

O
0.

13
43

1.
73

5
.0

41
10

(8
)

6%
(5

%
)

54
%

B
in

ar
y

0.
07

61
0.

98
4

.1
63

13
(1

2)
8%

(7
%

)
53

%
T

er
na

ry
0.

15
98

2.
06

5
.0

19
5

(6
)

3%
(4

%
)

56
%

E
xa

ct
0.

14
95

1.
93

2
.0

27
17

(6
)

10
%

(4
%

)
54

%
D

is
tr

ib
ut

iv
e

0.
14

53
1.

87
8

.0
30

12
(6

)
7%

(4
%

)
57

%
W

ei
gh

te
d

di
st

ri
bu

ti
ve

0.
14

67
1.

89
6

.0
29

15
(6

)
9%

(4
%

)
55

%

*
N

um
be

rs
in

pa
re

nt
he

se
s

in
di

ca
te

nu
m

be
r

of
tr

ia
ls

w
ith

ne
ga

tiv
e

z-
sc

or
es

,
p

,
.0

5.

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
22

6



co
ns

tr
uc

ti
ng

a
5

3
5

m
at

ri
x

fo
r

ea
ch

se
ri

es
by

sc
or

in
g

ev
er

y
ta

rg
et

ag
ai

ns
te

ve
ry

pe
rc

ep
ti

on
.T

he
se

in
di

vi
du

al
sc

or
es

,
in

tu
rn

,w
er

e
dr

aw
n

fr
om

va
ri

ou
s

10
3

10
m

at
ri

ce
s

th
at

cr
os

s-
in

de
xe

d
an

d
as

si
gn

ed
va

lu
es

to
ev

er
y

po
ss

ib
le

pa
ir

of
0–

9
de

sc
ri

pt
or

ra
nk

in
gs

.A
ga

in
,s

ev
er

al
di

ff
er

en
t

re
ci

pe
s

w
er

e
ap

pl
ie

d:

°
A

di
re

ct
-m

at
ch

m
at

ri
x

th
at

aw
ar

de
d

a
sc

or
e

of
1

fo
r

an
y

ex
ac

t
de

sc
ri

pt
or

m
at

ch
an

d
0

fo
r

an
y

m
is

m
at

ch
.

°
A

bi
na

ry
m

at
ri

x
th

at
tr

ea
te

d
an

y
re

sp
on

se
of

0–
4

as
a

‘‘n
o,

’’
an

d
an

y
re

sp
on

se
of

5–
9

as
a

‘‘y
es

,’’
w

it
h

a
co

rr
ec

tm
at

ch
as

si
gn

ed
a

sc
or

e
of

1
an

d
an

in
co

rr
ec

t
m

at
ch

a
sc

or
e

of
0.

°
A

te
rn

ar
y

m
at

ri
x

th
at

tr
ea

te
d

0–
2

as
a

‘‘n
o,

’’
3–

6
as

an
‘‘u

ns
ur

e,
’’

an
d

7–
9

as
a

‘‘y
es

,’’
an

d
as

si
gn

ed
a

sc
or

e
of

2
to

an
y

co
rr

ec
t‘

‘y
es

’’
or

‘‘n
o’

’m
at

ch
,

1
to

a
co

rr
ec

t
‘‘u

ns
ur

e’
’

m
at

ch
,a

nd
0

to
an

y
ot

he
r

re
sp

on
se

.
°

A
di

st
ri

bu
ti

ve
m

at
ri

x
th

at
as

si
gn

ed
a

sc
or

e
of

2
fo

r
a

di
re

ct
m

at
ch

,
1

fo
r

a
m

is
m

at
ch

by
on

e
or

tw
o

le
ve

ls
in

th
e

de
sc

ri
pt

or
ra

nk
in

gs
,a

nd
0

fo
r

an
y

ot
he

r
m

is
m

at
ch

es
.

°
A

n
ex

te
nd

ed
di

st
ri

bu
ti

ve
m

at
ri

x
th

at
as

si
gn

ed
a

sc
or

e
of

10
to

a
di

re
ct

m
at

ch
,5

to
an

ad
ja

ce
nt

m
at

ch
,2

to
a

re
sp

on
se

tw
o

po
in

ts
re

m
ov

ed
fr

om
th

e
co

rr
ec

t
ra

nk
,1

to
a

re
sp

on
se

th
re

e
po

in
ts

re
m

ov
ed

,a
nd

0
to

an
y

ot
he

r
re

sp
on

se
.

°
A

w
ei

gh
te

d
di

st
ri

bu
ti

ve
m

at
ri

x
th

at
as

si
gn

ed
sc

or
es

of
9

fo
r

di
re

ct
m

at
ch

es
at

th
e

ex
tr

em
es

of
th

e
ra

ng
e

(0
or

9)
,

w
it

h
de

cr
ea

si
ng

cr
ed

it
as

th
e

m
at

ch
ap

pr
oa

ch
ed

th
e

m
id

dl
e

of
th

e
ra

ng
e;

i.e
. ,

co
rr

ec
t

m
at

ch
es

of
1

or
8

re
ce

iv
ed

a
sc

or
e

of
8,

m
at

ch
es

of
2

or
7

re
ce

iv
ed

a
7,

et
c.

Sc
or

in
g

fo
r

ad
ja

ce
nt

m
at

ch
es

fo
ll

ow
ed

a
si

m
il

ar
pa

tt
er

n
of

re
du

ce
d

cr
ed

it
as

th
e

ra
nk

ap
pr

oa
ch

ed
th

e
m

id
dl

e
of

th
e

ra
ng

e.

A
s

be
fo

re
,t

he
su

m
of

th
e

in
di

vi
du

al
de

sc
ri

pt
or

sc
or

es
co

ns
ti

tu
te

d
th

e
to

ta
ls

co
re

fo
r

a
gi

ve
n

tr
ia

l,
an

d
th

e
sc

or
es

of
th

e
fi

ve
m

at
ch

ed
tr

ia
ls

w
er

e
co

m
pa

re
d

w
it

h
th

os
e

of
th

e
20

m
is

m
at

ch
ed

sc
or

es
to

de
te

rm
in

e
th

e
st

at
is

ti
ca

l
m

er
it

of
ea

ch
se

ri
es

.
T

hi
rt

y
ex

pe
ri

m
en

ta
l

se
ri

es
co

m
pr

is
in

g
15

0
tr

ia
ls

w
er

e
ge

ne
ra

te
d

us
in

g
th

is
di

st
ri

bu
ti

ve
pr

ot
oc

ol
by

12
pa

rt
ic

ip
an

t
pa

ir
s,

8
of

w
ho

m
pr

od
uc

ed
at

le
as

t
tw

o
se

ri
es

to
ge

th
er

w
it

h
th

e
pe

rc
ip

ie
nt

/a
ge

nt
ro

le
s

re
ve

rs
ed

.
T

he
re

su
lt

s
ar

e
su

m
m

ar
iz

ed
in

T
ab

le
5.

O
nc

e
ag

ai
n,

th
er

e
w

as
re

as
on

ab
ly

go
od

ag
re

em
en

t
am

on
g

th
e

si
x

sc
or

in
g

re
ci

pe
s,

bu
t

th
e

ov
er

al
l

re
su

lt
s

w
er

e
no

w
co

m
pl

et
el

y
in

di
st

in
gu

is
ha

bl
e

fr
om

ch
an

ce
.N

o
m

or
e

th
an

th
e

ex
pe

ct
ed

nu
m

be
r

of
si

gn
if

ic
an

tt
ri

al
s

em
er

ge
d

in
th

e
an

al
ys

es
,

an
d

th
e

lo
w

st
at

is
ti

ca
l

re
so

lu
ti

on
in

de
fi

ni
ng

th
e

lo
ca

l
em

pi
ri

ca
l

ch
an

ce
ba

ck
gr

ou
nd

s,
a

co
ns

eq
ue

nc
e

of
th

e
sm

al
l

si
ze

of
th

e
sc

or
in

g
m

at
ri

ce
s,

m
ad

e
ca

lc
ul

at
io

n
of

in
di

vi
du

al
tr

ia
l

z -
sc

or
es

vi
rt

ua
ll

y
m

ea
ni

ng
le

ss
.I

n
a

ce
rt

ai
n

se
ns

e,
th

is
w

as
re

m
in

is
ce

nt
of

on
e

of
th

e
pr

ob
le

m
s

th
at

ha
d

st
im

ul
at

ed
de

ve
lo

pm
en

to
f

th
e

an
al

yt
ic

al
ju

dg
in

g
m

et
ho

do
lo

gi
es

18
ye

ar
s

ea
rl

ie
r,

na
m

el
y,

th
e

st
at

is
ti

ca
l

in
ef

fi
ci

en
cy

of
as

se
ss

in
g

th
e

in
fo

rm
at

io
na

l
co

nt
en

t
of

in
di

vi
du

al
tr

ia
ls

in
sm

al
l

ex
pe

ri
m

en
ta

l
se

ri
es

.
B

ut
no

w
th

e
ph

en
om

en
on

it
se

lf
se

em
ed

to

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

22
7



ha
ve

di
sa

pp
ea

re
d.

A
nd

gi
ve

n
th

e
la

ck
of

an
y

st
at

is
ti

ca
l

yi
el

d
in

th
es

e
da

ta
,

it
w

as
no

t
po

ss
ib

le
to

as
ce

rt
ai

n
w

he
th

er
th

er
e

w
as

an
y

ev
id

en
ce

of
co

-o
pe

ra
to

r
or

ge
nd

er
di

ff
er

en
ce

s,
th

e
qu

es
ti

on
th

at
ha

d
or

ig
in

al
ly

pr
om

pt
ed

th
is

ex
pl

or
at

io
n.

In
po

nd
er

in
g

th
is

pa
ra

do
x,

w
e

be
ca

m
e

co
gn

iz
an

to
f

a
nu

m
be

r
of

su
bt

le
r,

le
ss

qu
an

ti
fi

ab
le

fa
ct

or
s

th
at

al
so

m
ig

ht
ha

ve
ha

d
an

in
hi

bi
to

ry
ef

fe
ct

on
th

e
ex

pe
ri

m
en

ts
,

su
ch

as
th

e
la

bo
ra

to
ry

am
bi

en
ce

in
w

hi
ch

th
e

ex
pe

ri
m

en
ts

w
er

e
be

in
g

co
nd

uc
te

d.
Fo

r
ex

am
pl

e,
du

ri
ng

th
e

pe
ri

od
in

w
hi

ch
th

e
FI

D
O

da
ta

w
er

e
be

in
g

ge
ne

ra
te

d,
w

e
w

er
e

di
st

ra
ct

ed
by

th
e

ne
ed

to
in

ve
st

a
m

aj
or

ef
fo

rt
in

pr
ep

ar
in

g
a

sy
st

em
at

ic
re

fu
ta

ti
on

to
an

ar
ti

cl
e

cr
it

ic
al

of
PE

A
R

’s
ea

rl
ie

r
PR

P
pr

og
ra

m
.(3

7
,3

8
)
A

lt
ho

ug
h

m
os

to
f

th
e

is
su

es
ra

is
ed

in
th

at
ar

ti
cl

e
w

er
e

ir
re

le
va

nt
,

in
co

rr
ec

t,
or

al
re

ad
y

ha
d

be
en

de
al

tw
it

h
co

m
pr

eh
en

si
ve

ly
el

se
w

he
re

an
d

sh
ow

n
to

be
in

ad
eq

ua
te

to
ac

co
un

t
fo

r
th

e
ob

se
rv

ed
ef

fe
ct

s,
(2

3)
th

is
en

te
rp

ri
se

de
fl

ec
te

d
a

di
sp

ro
po

rt
io

na
te

am
ou

nt
of

at
te

nt
io

n
fr

om
,a

nd
da

m
pe

ne
d

th
e

en
th

us
ia

sm
fo

r,
th

e
ex

pe
ri

m
en

ts
be

in
g

ca
rr

ie
d

ou
td

ur
in

g
th

at
ti

m
e.

B
ey

on
d

th
is

,i
n

or
de

r
to

fo
re

st
al

l
fu

rt
he

rs
uc

h
sp

ec
io

us
ch

al
le

ng
es

,i
tl

ed
to

th
e

im
po

si
ti

on
of

ad
di

ti
on

al
un

ne
ce

ss
ar

y
co

ns
tr

ai
nt

si
n

th
e

de
si

gn
of

th
e

su
bs

eq
ue

nt
di

st
ri

bu
ti

ve
pr

ot
oc

ol
.A

lt
ho

ug
h

it
is

no
t

po
ss

ib
le

to
qu

an
ti

fy
th

e
in

fl
ue

nc
e

of
su

ch
in

ta
ng

ib
le

fa
ct

or
s,

in
th

e
st

ud
y

of
co

ns
ci

ou
sn

es
s-

re
la

te
d

an
om

al
ie

s
w

he
re

un
kn

ow
n

ps
yc

ho
lo

gi
ca

lf
ac

to
rs

ap
pe

ar
to

be
at

th
e

he
ar

to
f

th
e

ph
en

om
en

a
un

de
rs

tu
dy

,t
he

y
ca

nn
ot

be
di

sm
is

se
d

ca
su

al
ly

.

IX
.

R
ev

ie
w

an
d

D
is

cu
ss

io
n

T
he

ev
id

en
ce

ac
qu

ir
ed

in
th

e
ea

rl
y

re
m

ot
e

pe
rc

ep
ti

on
tr

ia
ls

ha
d

ra
is

ed
pr

of
ou

nd
qu

es
ti

on
s

in
th

e
m

in
ds

of
th

e
PE

A
R

re
se

ar
ch

er
s,

si
m

il
ar

,n
o

do
ub

t,
to

th
os

e
of

th
e

co
un

tl
es

s
ot

he
rs

w
ho

,
ov

er
th

e
co

ur
se

of
hi

st
or

y,
ha

d
ex

pe
ri

en
ce

d
fi

rs
t-

ha
nd

th
e

va
li

di
ty

of
Pa

ra
ce

ls
us

’
re

m
ar

ka
bl

e
cl

ai
m

.
T

he
po

ss
ib

il
it

y
th

at
or

di
na

ry
in

di
vi

du
al

s
ca

n
ac

qu
ir

e
in

fo
rm

at
io

n
ab

ou
t

di
st

an
t

ev
en

ts
by

th
es

e
in

ex
pl

ic
ab

le
m

ea
ns

,
ev

en
be

fo
re

th
ey

ta
ke

pl
ac

e,
ch

al
le

ng
es

so
m

e
of

th
e

m
os

t
fu

nd
am

en
ta

l
pr

em
is

es
of

th
e

pr
ev

ai
li

ng
sc

ie
nt

if
ic

w
or

ld
vi

ew
.

PE
A

R
’s

ef
fo

rt
s

to
de

vi
se

st
ra

te
gi

es
ca

pa
bl

e
of

re
pr

es
en

ti
ng

th
e

in
fo

rm
at

io
n

ac
qu

ir
ed

in
th

e

T
A

B
L

E
5

S
um

m
ar

y
of

D
is

tr
ib

ut
iv

e
D

at
a

by
Si

x
Sc

or
in

g
M

et
ho

ds
(3

0
S

er
ie

s,
15

0
T

ri
al

s)

Sc
or

in
g

m
et

ho
d

E
ff

ec
t

si
ze

C
om

po
si

te
z-

sc
or

e
Pr

ob
ab

il
ity

#
S

er
ie

s
p

,
.0

5*
#

T
ri

al
s

p
,

.0
5*

%
T

ri
al

s
p

,
.0

5*
%

T
ri

al
s

p
,

.5
0

D
ir

ec
t

m
at

ch
2

0.
00

88
2

0.
10

8
.5

43
2

(0
)

6
(6

)
4%

(4
%

)
46

%
B

in
ar

y
2

0.
06

84
2

0.
83

8
.7

99
0

(1
)

8
(3

)
5%

(2
%

)
47

%
T

er
na

ry
2

0.
03

42
2

0.
41

9
.6

62
0

(0
)

5
(5

)
3%

(3
%

)
55

%
D

is
tr

ib
ut

iv
e

2
0.

05
01

2
0.

61
3

.7
30

1
(0

)
5

(5
)

3%
(3

%
)

51
%

E
xt

en
de

d
di

st
ri

bu
tiv

e
2

0.
07

45
2

0.
91

2
.8

19
1

(0
)

6
(9

)
4%

(6
%

)
52

%

W
ei

gh
te

d
di

st
ri

bu
tiv

e
2

0.
03

94
2

0.
48

3
.6

85
2

(0
)

6
(8

)
4%

(5
%

)
53

%

*
N

um
be

rs
in

pa
re

nt
he

se
s

in
di

ca
te

nu
m

be
r

of
tr

ia
ls

w
ith

ne
ga

tiv
e

z-
sc

or
es

,
p

,
.0

5.

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
22

8



re
m

ot
e

pe
rc

ep
ti

on
pr

oc
es

s
in

a
m

an
ne

r
am

en
ab

le
to

qu
an

ti
ta

ti
ve

an
al

ys
is

ha
d

fo
ll

ow
ed

th
e

tr
ad

it
io

na
l

sc
ie

nt
if

ic
m

et
ho

d,
i.e

. ,
to

de
si

gn
ex

pe
ri

m
en

ts
ca

pa
bl

e
of

re
pr

od
uc

in
g

th
e

ph
en

om
en

on
un

de
r

ca
re

fu
ll

y
co

nt
ro

ll
ed

co
nd

it
io

ns
,

to
sy

st
em

at
ic

al
ly

el
im

in
at

e
so

ur
ce

s
of

ex
tr

an
eo

us
no

is
e

in
or

de
r

to
br

in
g

th
e

ph
en

om
en

on
in

qu
es

ti
on

in
to

sh
ar

pe
r

fo
cu

s,
an

d
to

po
se

th
eo

re
ti

ca
l

m
od

el
s

to
di

al
og

ue
w

it
h

th
es

e
em

pi
ri

ca
l

re
su

lt
s.

T
he

ea
rl

y
ph

as
es

of
th

e
pr

og
ra

m
pr

ov
id

ed
en

co
ur

ag
in

g
in

di
ca

ti
on

s
th

at
th

is
co

ul
d

be
ac

co
m

pl
is

he
d

vi
a

a
se

to
f

st
an

da
rd

iz
ed

de
sc

ri
pt

or
qu

er
ie

s,
ad

dr
es

se
d

to
bo

th
th

e
ag

en
t’s

de
sc

ri
pt

io
n

of
th

e
ph

ys
ic

al
ta

rg
et

an
d

to
th

e
pe

rc
ip

ie
nt

’s
st

re
am

-
of

-c
on

sc
io

us
ne

ss
na

rr
at

iv
e,

th
at

w
ou

ld
se

rv
e

as
an

‘‘i
nf

or
m

at
io

n
ne

t’’
to

ca
pt

ur
e

th
e

es
se

nc
e

of
th

e
an

om
al

ou
s

co
m

m
un

ic
at

io
n.

E
x

po
st

fa
ct

o
ap

pl
ic

at
io

n
of

th
is

te
ch

ni
qu

e
to

ex
is

ti
ng

da
ta

se
em

ed
to

co
nf

ir
m

th
e

ef
fi

ca
cy

of
th

is
ap

pr
oa

ch
,

pr
od

uc
in

g
re

su
lt

s
th

at
w

er
e

co
ns

is
te

nt
w

it
h

pr
ev

io
us

hu
m

an
ju

dg
e

as
se

ss
m

en
ts

an
d

en
co

ur
ag

in
g

co
nt

in
ue

d
ex

pl
or

at
io

ns
.I

n
th

e
se

co
nd

ph
as

e
of

th
e

pr
og

ra
m

,a
b

in
iti

o
ut

il
iz

at
io

n
of

th
is

m
et

ho
d

in
a

ne
w

bo
dy

of
ex

pe
ri

m
en

ts
al

so
pr

od
uc

ed
hi

gh
ly

si
gn

if
ic

an
tr

es
ul

ts
.W

hi
le

th
e

av
er

ag
e

ef
fe

ct
si

ze
of

th
es

e
w

as
so

m
ew

ha
t

sm
al

le
rt

ha
n

th
at

of
th

e
or

ig
in

al
ex

po
st

fa
ct

o
su

bs
et

,t
hi

s
w

as
at

tr
ib

ut
ed

pr
im

ar
il

y
to

th
e

fa
ct

th
at

th
es

e
w

er
e

th
e

da
ta

on
w

hi
ch

th
e

de
sc

ri
pt

or
qu

es
ti

on
s

an
d

an
al

yt
ic

al
te

ch
ni

qu
es

ha
d

be
en

ba
se

d.
N

ev
er

th
el

es
s,

th
e

st
at

is
ti

ca
ly

ie
ld

of
th

e
ab

in
iti

o
da

ta
st

il
l

w
as

su
ff

ic
ie

nt
ly

ro
bu

st
to

in
di

ca
te

th
at

th
e

ne
w

m
et

ho
d

co
ul

d
se

rv
e

it
s

in
te

nd
ed

pu
rp

os
e

ad
eq

ua
te

ly
.

Y
et

,
li

ke
so

m
uc

h
of

th
e

re
se

ar
ch

in
co

ns
ci

ou
sn

es
s-

re
la

te
d

an
om

al
ie

s,
re

pl
ic

at
io

n,
en

ha
nc

em
en

t,
an

d
in

te
rp

re
ta

ti
on

of
th

es
e

re
su

lt
s

pr
ov

ed
el

us
iv

e.
A

s
th

e
pr

og
ra

m
ad

va
nc

ed
an

d
th

e
an

al
yt

ic
al

te
ch

ni
qu

es
be

ca
m

e
m

or
e

so
ph

is
ti

ca
te

d,
th

e
em

pi
ri

ca
l

re
su

lt
s

be
ca

m
e

w
ea

ke
r.

It
ap

pe
ar

ed
as

if
ea

ch
su

bs
eq

ue
nt

re
fi

ne
m

en
t

of
th

e
an

al
yt

ic
al

pr
oc

es
s,

in
te

nd
ed

to
im

pr
ov

e
th

e
qu

al
it

y
an

d
re

li
ab

il
it

y
of

th
e

‘‘i
nf

or
m

at
io

n
ne

t,’
’h

ad
re

su
lt

ed
in

a
re

du
ct

io
n

of
th

e
am

ou
nt

of
ra

w
in

fo
rm

at
io

n
be

in
g

ca
pt

ur
ed

.
T

hi
s

di
m

in
ut

io
n

of
th

e
ex

pe
ri

m
en

ta
l

yi
el

d
pr

om
pt

ed
ex

te
ns

iv
e

ex
am

in
at

io
n

of
nu

m
er

ou
s

fa
ct

or
s

th
at

co
ul

d
ha

ve
co

nt
ri

bu
te

d
to

it
.

A
ft

er
ex

pl
or

in
g

an
d

pr
ec

lu
di

ng
va

ri
ou

s
po

ss
ib

le
so

ur
ce

s
of

st
at

is
ti

ca
l

or
pr

oc
ed

ur
al

ar
ti

fa
ct

,
ho

w
ev

er
,w

e
w

er
e

fo
rc

ed
to

co
nc

lu
de

th
at

th
e

ca
us

e
of

th
e

pr
ob

le
m

m
os

t
li

ke
ly

la
y

so
m

ew
he

re
in

th
e

su
bj

ec
ti

ve
sp

he
re

of
th

e
ex

pe
ri

en
ce

.
T

hr
ou

gh
ou

t
th

e
co

ur
se

of
th

e
pr

og
ra

m
,

w
he

n
pa

rt
ic

ip
an

ts
ha

d
be

en
qu

er
ie

d
ab

ou
t

th
ei

r
pe

rs
on

al
re

ac
ti

on
s

to
th

e
en

co
di

ng
pr

oc
es

s,
th

ei
r

m
os

t
co

m
m

on
co

m
pl

ai
nt

w
as

a
fe

el
in

g
of

be
in

g
‘‘c

on
st

ra
in

ed
’’

by
th

e
re

qu
ir

ed
fo

rc
ed

-c
ho

ic
e

bi
na

ry
qu

er
ie

s.
In

re
sp

on
se

,
th

e
FI

D
O

ph
as

e
w

as
im

pl
em

en
te

d
to

pe
rm

it
pa

rt
ic

ip
an

ts
m

or
e

fr
ee

do
m

in
fo

rm
ul

at
in

g
th

ei
r

re
sp

on
se

s.
A

lt
ho

ug
h

th
e

FI
D

O
da

ta
ba

se
ap

pe
ar

ed
to

co
nt

ai
n

a
co

ns
id

er
ab

le
nu

m
be

r
of

im
pr

es
si

on
is

ti
ca

ll
y

su
cc

es
sf

ul
tr

ia
ls

,
th

e
co

m
po

si
te

qu
an

ti
ta

ti
ve

re
su

lt
s

no
w

w
er

e
on

ly
m

ar
gi

na
ll

y
si

gn
if

ic
an

t.
T

he
fa

il
ur

e
of

FI
D

O
to

re
in

vi
go

ra
te

th
e

PR
P

pr
og

ra
m

,
pl

us
th

e
de

si
re

to
ex

am
in

e
va

ri
at

io
ns

in
in

di
vi

du
al

pe
rf

or
m

an
ce

,
le

d
to

ye
t

an
ot

he
r

en
co

di
ng

st
ra

te
gy

w
it

h
ev

en
m

or
e

re
sp

on
se

fl
ex

ib
il

it
y,

i.e
. ,

th
e

di
st

ri
bu

ti
ve

m
et

ho
do

lo
gy

.
A

lt
ho

ug
h

th
is

m
et

ho
d

w
as

in
te

nd
ed

to
al

le
vi

at
e

pa
rt

ic
ip

an
ts

’f
ee

li
ng

so
fs

ub
je

ct
iv

e

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

22
9



co
ns

tr
ai

nt
,c

on
ce

rn
s

ab
ou

tt
he

po
ss

ib
il

it
y

of
pa

rt
ic

ip
an

tr
es

po
ns

e
bi

as
es

im
po

se
d

ad
di

ti
on

al
pr

oc
ed

ur
al

re
st

ri
ct

io
ns

.I
t

w
as

ev
id

en
tf

ro
m

th
e

nu
ll

re
su

lt
s

of
th

e
15

0
di

st
ri

bu
ti

ve
tr

ia
ls

th
at

al
l

ef
fo

rt
s

to
en

ha
nc

e
th

e
ef

fe
ct

by
pr

og
re

ss
iv

el
y

m
or

e
el

ab
or

at
e

an
al

ys
is

te
ch

ni
qu

es
no

to
nl

y
ha

d
fa

il
ed

,b
ut

ev
en

ha
d

pr
ov

en
co

un
te

r-
pr

od
uc

ti
ve

.
A

lt
ho

ug
h

th
e

ju
dg

in
g

m
et

ho
do

lo
gy

ha
d

be
en

pr
ov

en
to

se
rv

e
it

s
in

te
nd

ed
an

al
yt

ic
al

pu
rp

os
e,

th
e

pr
og

re
ss

iv
e

at
te

nu
at

io
n

of
th

e
yi

el
d

su
gg

es
te

d
th

at
th

er
e

w
as

so
m

e
ki

nd
of

in
te

rf
er

en
ce

ta
ki

ng
pl

ac
e

be
tw

ee
n

th
e

an
al

yt
ic

al
m

ea
su

re
s

an
d

th
e

ge
ne

ra
ti

on
of

th
e

ef
fe

ct
s

th
ey

w
er

e
at

te
m

pt
in

g
to

m
ea

su
re

.
T

he
tr

en
d

is
cl

ea
rl

y
ev

id
en

t
on

re
-e

xa
m

in
at

io
n

of
th

e
cu

m
ul

at
iv

e
de

vi
at

io
n

gr
ap

h
of

Fi
gu

re
1,

w
hi

ch
pl

ot
s

ch
ro

no
lo

gi
ca

ll
y

th
e

cu
m

ul
at

iv
e

re
su

lt
s

of
al

l3
36

fo
rm

al
bi

na
ry

-e
nc

od
ed

tr
ia

ls
an

d
di

sp
la

ys
a

po
te

nt
ia

ll
y

in
st

ru
ct

iv
e

cl
ue

to
th

e
in

ex
or

ab
le

de
cr

ea
se

in
ef

fe
ct

si
ze

.F
ol

lo
w

in
g

th
e

in
it

ia
ls

ha
rp

sl
op

e
re

pr
es

en
ti

ng
th

e
st

ro
ng

yi
el

d
of

th
e

or
ig

in
al

59
ex

po
st

fa
ct

o
tr

ia
ls

,t
he

sl
op

e
of

th
e

su
bs

eq
ue

nt
27

7
ab

in
it

io
tr

ia
ls

ca
n

be
se

en
to

co
ns

is
t

of
tw

o
di

st
in

ct
se

gm
en

ts
.T

he
fi

rs
t

of
th

es
e,

co
m

pr
is

in
g

th
e

in
it

ia
l

16
8

ab
in

iti
o

tr
ia

ls
(6

0
th

ro
ug

h
22

7
on

th
e

x -
ax

is
)

ha
s

a
co

ns
is

te
nt

po
si

ti
ve

sl
op

e,
al

be
it

sh
al

lo
w

er
th

an
th

at
of

th
e

ea
rl

ie
r

ex
po

st
fa

ct
o

da
ta

.
T

he
sl

op
e

of
th

e
se

co
nd

se
gm

en
t

(t
ri

al
s

22
8

th
ro

ug
h

33
6)

,
w

hi
ch

co
ns

is
ts

of
th

e
10

9
tr

ia
ls

fr
om

th
e

se
co

nd
ph

as
e

of
th

e
ab

in
iti

o
ex

pe
ri

m
en

ts
,i

s
no

ti
ce

ab
ly

fl
at

te
r.

T
he

be
gi

nn
in

g
of

th
is

se
co

nd
se

gm
en

tw
ou

ld
th

er
ef

or
e

ap
pe

ar
to

be
th

e
po

in
t

at
w

hi
ch

th
e

ex
pe

ri
m

en
ta

l
yi

el
d

be
ga

n
to

de
te

ri
or

at
e.

Fi
gu

re
4

pl
ot

s
th

e
co

m
pa

ra
ti

ve
ef

fe
ct

si
ze

s
of

th
e

da
ta

fr
om

th
es

e
va

ri
ou

s
ex

pe
ri

m
en

ta
l

pe
ri

od
s,

re
co

nf
ir

m
in

g
th

e
sy

st
em

at
ic

de
cr

ea
se

of
th

e
yi

el
d

be
gi

nn
in

g
w

it
h

th
e

se
co

nd
ph

as
e

of
th

e
ab

in
it

io
bi

na
ry

ex
pe

ri
m

en
ts

.T
he

nu
m

er
ic

al
re

su
lt

s
of

th
es

e
se

gm
en

ts
ar

e
pr

es
en

te
d

in
T

ab
le

6.
(A

ga
in

,t
he

ef
fe

ct
si

ze
s

di
sp

la
ye

d
in

th
e

gr
ap

h
an

d
ta

bl
e

w
er

e
ca

lc
ul

at
ed

by
di

vi
di

ng
th

e
z -

sc
or

es
fo

r
ea

ch
da

ta
ba

se
by

th
e

sq
ua

re
ro

ot
of

th
e

nu
m

be
r

of
tr

ia
ls

in
th

at
su

bs
et

,a
nd

th
us

in
di

ca
te

th
e

av
er

ag
e

z -
sc

or
e

pe
r

tr
ia

l.)
W

hi
le

th
e

co
m

po
si

te
yi

el
d

of
th

e
to

ta
l

da
ta

ba
se

re
m

ai
ns

hi
gh

ly
si

gn
if

ic
an

t,
it

is
ev

id
en

tt
ha

t
th

is
re

su
lt

is
dr

iv
en

pr
im

ar
il

y
by

th
e

m
uc

h
st

ro
ng

er
yi

el
ds

of
th

e
ea

rl
ie

r
tr

ia
ls

,b
ol

st
er

ed
by

th
e

su
bs

ta
nt

ia
ls

iz
e

of
th

e
ov

er
al

l
da

ta
ba

se
it

se
lf

.T
he

su
cc

es
s

of
th

e
an

al
yt

ic
al

ju
dg

in
g

te
ch

ni
qu

e
in

th
e

ea
rl

y
ph

as
es

of
th

e
pr

og
ra

m
,

an
d

it
s

ap
pa

re
nt

in
se

ns
it

iv
it

y
to

th
e

pa
rt

ic
ul

ar
sc

or
in

g
m

at
ri

ce
s

in
vo

ke
d,

co
nf

ir
m

s
th

at
su

ch
an

ap
pr

oa
ch

ca
n

in
de

ed
be

de
pl

oy
ed

su
cc

es
sf

ul
ly

as
a

st
ra

te
gy

fo
r

qu
an

ti
fy

in
g

th
is

in
he

re
nt

ly
su

bj
ec

ti
ve

pr
oc

es
s.

N
on

et
he

le
ss

,
so

m
et

hi
ng

cl
ea

rl
y

ch
an

ge
d

in
th

e
se

co
nd

ph
as

e
of

th
e

ab
in

iti
o

ex
pe

ri
m

en
ts

th
at

re
su

lt
ed

in
a

su
bs

ta
nt

ia
lw

ea
ke

ni
ng

of
th

e
ef

fe
ct

be
in

g
qu

an
ti

fi
ed

.S
in

ce
bo

th
ph

as
es

of
th

e
ab

in
it

io
po

rt
io

n
of

th
e

pr
og

ra
m

ut
il

iz
ed

id
en

ti
ca

l
de

sc
ri

pt
or

qu
es

ti
on

s
an

d
sc

or
in

g
al

go
ri

th
m

s,
th

ei
r

an
al

yt
ic

al
ef

fe
ct

iv
en

es
s

th
er

ef
or

e
ca

n
be

ru
le

d
ou

t
as

th
e

so
ur

ce
of

th
e

lo
w

er
yi

el
d

in
th

e
la

te
r

ph
as

es
of

th
e

pr
og

ra
m

.
A

no
th

er
pa

tt
er

n
be

ca
m

e
ev

id
en

tw
he

n
w

e
re

tu
rn

ed
to

th
e

ra
w

fr
ee

-r
es

po
ns

e
da

ta
w

it
h

th
is

in
m

in
d.

T
he

fr
ee

-r
es

po
ns

e
de

sc
ri

pt
io

ns
in

th
e

la
te

r
tr

ia
ls

w
er

e
co

ns
id

er
ab

ly
sh

or
te

r
th

an
th

os
e

ge
ne

ra
te

d
in

th
e

ea
rl

ie
r

on
es

,s
om

e
of

w
hi

ch
ha

d
ru

n
to

se
ve

ra
lp

ag
es

of
na

rr
at

ed
pe

rc
ep

ti
on

s.
In

de
ed

,i
n

m
an

y
of

th
es

e
la

te
rt

ri
al

s,
pe

rc
ip

ie
nt

s’
ve

rb
al

de
sc

ri
pt

io
ns

co
ns

is
te

d
of

on
ly

a
fe

w
cu

rs
or

y
ph

ra
se

s,
in

te
nd

ed

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
23

0



si
m

pl
y

to
cl

ar
if

y
nu

an
ce

s
of

th
ei

r
de

sc
ri

pt
or

re
sp

on
se

s,
an

d
pr

ov
id

ed
li

tt
le

in
th

e
w

ay
of

th
e

st
re

am
-o

f-
co

ns
ci

ou
sn

es
s

im
ag

er
y

th
ey

ha
d

be
en

as
ke

d
to

ge
ne

ra
te

.I
t

ap
pe

ar
ed

th
at

as
th

e
pe

rc
ip

ie
nt

s
be

ca
m

e
m

or
e

fa
m

il
ia

r
w

it
h

th
e

de
sc

ri
pt

or
qu

es
ti

on
s,

th
ei

r
su

bj
ec

ti
ve

im
pr

es
si

on
s

w
er

e
in

cr
ea

si
ng

ly
gu

id
ed

an
d

ci
rc

um
-

sc
ri

be
d

by
th

em
,

as
th

ou
gh

th
e

qu
es

ti
on

s
w

er
e

es
ta

bl
is

hi
ng

th
e

in
fo

rm
at

io
na

l
fr

am
ew

or
k

fo
r

th
ei

r
re

sp
on

se
s.

T
he

or
ig

in
al

fr
ee

-r
es

po
ns

e
re

m
ot

e
pe

rc
ep

ti
on

ex
pe

ri
m

en
tt

hu
sh

ad
ta

ke
n

on
th

e
ch

ar
ac

te
ri

st
ic

so
fa

m
ul

ti
pl

e-
ch

oi
ce

ta
sk

,a
nd

th
e

lo
cu

s
of

th
e

ex
pe

ri
en

ce
ha

d
sh

if
te

d
fr

om
th

e
re

al
m

of
in

tu
it

io
n

to
th

at
of

in
te

ll
ec

t.

X
.

F
ro

m
A

na
ly

si
s

to
A

na
lo

gy

H
av

in
g

ex
ha

us
te

d
th

e
se

ar
ch

fo
r

th
e

so
ur

ce
of

th
e

re
m

ot
e

pe
rc

ep
ti

on
si

gn
al

de
te

ri
or

at
io

n
in

th
e

an
al

yt
ic

al
te

ch
ni

qu
es

th
em

se
lv

es
,

w
e

ar
e

dr
iv

en
to

lo
ok

Fi
g.

4.
E

ff
ec

t
si

ze
s

of
va

ri
ou

s
da

ta
su

bs
et

s.

T
A

B
L

E
6

PR
P

S
um

m
ar

ie
s

by
D

at
ab

as
e

#
P

ar
tic

ip
an

ts
*

D
at

ab
as

e
#

T
ri

al
s

#
S

er
ie

s
#

A
ge

nt
s

#
P

er
ci

pi
en

ts
T

ot
al

C
om

po
si

te
z-

sc
or

e
E

ff
ec

t
si

ze
P

ro
ba

bi
lit

y

E
x

po
st

fa
ct

o
59

7
4

13
16

5.
79

2
.7

54
3

3
10

2
9

A
b

in
iti

o
27

7
42

13
26

30
4.

37
8

.2
63

6
3

10
2

6

In
it

ia
l

tr
ia

ls
16

8
29

9
21

23
4.

58
2

.3
54

2
3

10
2

6

L
at

er
tr

ia
ls

10
9

13
7

13
15

1.
29

1
.1

24
.0

98
FI

D
O

16
7

9
19

22
25

1.
73

5
.1

34
.0

41
D

is
tr

ib
ut

iv
e

15
0

30
15

15
16

2
0.

10
8

2
.0

09
.5

43

T
O

T
A

L
65

3
88

39
59

69
5.

41
8

.2
12

3
3

10
2

8

*
S

om
e

in
di

vi
du

al
s

co
nt

ri
bu

te
d

to
m

or
e

th
an

on
e

da
ta

ba
se

,i
n

bo
th

pe
rc

ip
ie

nt
an

d
ag

en
t

ca
pa

ci
ty

.

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

23
1



fu
rt

he
r

af
ie

ld
fo

r
a

sa
ti

sf
ac

to
ry

ex
pl

an
at

io
n.

If
w

e
st

ep
ba

ck
to

re
vi

ew
th

e
pr

og
ra

m
fr

om
a

br
oa

de
r

pe
rs

pe
ct

iv
e,

w
e

no
te

th
at

al
l

of
th

e
m

et
ho

do
lo

gi
ca

l
‘‘i

m
pr

ov
em

en
ts

’’
in

tr
od

uc
ed

to
re

fi
ne

th
e

sc
or

in
g

te
ch

ni
qu

es
ha

d
be

en
di

re
ct

ed
to

w
ar

d
m

or
e

ef
fi

ci
en

t
ex

tr
ac

ti
on

of
th

e
an

om
al

ou
s

in
fo

rm
at

io
n

an
d

el
im

in
at

io
n

of
po

ss
ib

le
so

ur
ce

s
of

ar
ti

fa
ct

or
bi

as
.

So
m

e
w

er
e

ef
fo

rt
s

to
ac

hi
ev

e
‘‘s

ha
rp

er
de

fi
ni

ti
on

’’
of

th
e

re
m

ot
e

pe
rc

ep
ti

on
‘‘s

ig
na

l,’
’o

th
er

s
w

er
e

at
te

m
pt

s
to

‘‘t
ig

ht
en

’’
th

e
ex

pe
ri

m
en

ta
l

‘‘c
on

tr
ol

s,
’’

an
d

a
fe

w
w

er
e

de
si

gn
ed

to
‘‘c

la
ri

fy
’’

ce
rt

ai
n

ch
ar

ac
te

ri
st

ic
s

of
th

e
co

m
m

un
ic

at
io

n
‘‘c

ha
nn

el
.’’

A
ll

th
es

e
te

rm
s

re
fl

ec
t

an
em

ph
as

is
on

ac
hi

ev
in

g
in

cr
ea

si
ng

ly
pr

ec
is

e
sp

ec
if

ic
at

io
n

an
d

re
du

ci
ng

th
e

no
is

e
or

un
ce

rt
ai

nt
y

in
th

e
pr

oc
es

s.
Y

et
,

ea
ch

in
cr

em
en

t
of

an
al

yt
ic

al
re

fi
ne

m
en

t
ap

pe
ar

s
to

ha
ve

re
su

lt
ed

in
a

sy
st

em
at

ic
re

du
ct

io
n

no
to

f
th

e
‘‘n

oi
se

’’
bu

to
f

th
e

‘‘s
ig

na
l’’

it
se

lf
.T

hi
s

ra
is

es
th

e
so

m
ew

ha
tr

ad
ic

al
po

ss
ib

il
it

y
th

at
m

an
if

es
ta

ti
on

of
th

e
an

om
al

y
m

ay
ac

tu
al

ly
re

qu
ir

e
a

ce
rt

ai
n

de
gr

ee
of

th
e

ve
ry

no
is

e,
or

un
ce

rt
ai

nt
y,

th
at

w
e

ha
d

in
ve

st
ed

so
m

uc
h

ef
fo

rt
to

re
du

ce
.

It
is

a
po

ss
ib

il
it

y,
ho

w
ev

er
,

fo
r

w
hi

ch
pr

ec
ed

en
t

ca
n

be
fo

un
d

in
ot

he
r

do
m

ai
ns

of
sc

ho
la

rl
y

in
qu

ir
y,

an
d

is
th

er
ef

or
e

w
or

th
co

ns
id

er
at

io
n

in
th

e
pr

es
en

t
co

nt
ex

t.
T

he
m

os
t

im
m

ed
ia

te
te

ch
ni

ca
l

ex
am

pl
es

of
th

is
co

m
pl

em
en

ta
ri

ty
of

si
gn

al
an

d
no

is
e

ar
e

th
e

hu
m

an
/m

ac
hi

ne
ex

pe
ri

m
en

ts
ca

rr
ie

d
ou

ti
n

ou
r

la
bo

ra
to

ry
an

d
el

se
w

he
re

.(3
9)

A
ll

of
th

es
e

st
ud

ie
s

em
pl

oy
so

m
e

fo
rm

of
ra

nd
om

pr
oc

es
so

r,
an

d
th

e
an

om
al

ou
s

ef
fe

ct
s

ap
pe

ar
as

de
pa

rt
ur

es
of

th
ei

r
ra

nd
om

ou
tp

ut
s

fr
om

ch
an

ce
ex

pe
ct

at
io

n.
It

is
as

if
th

e
‘‘n

oi
se

’’
of

th
e

ra
nd

om
pr

oc
es

s
pr

ov
id

es
th

e
es

se
nt

ia
lr

aw
m

at
er

ia
lo

ut
of

w
hi

ch
th

e
m

in
d

of
th

e
op

er
at

or
is

ab
le

to
co

ns
tr

uc
t

a
sm

al
l

am
ou

nt
of

or
de

re
d

‘‘s
ig

na
l.’

’
Su

ch
ef

fe
ct

s
ar

e
by

no
m

ea
ns

re
st

ri
ct

ed
to

ex
pl

ic
it

an
om

al
ie

s
re

se
ar

ch
.S

im
il

ar
de

pa
rt

ur
es

fr
om

ca
no

ni
ca

l
ex

pe
ct

at
io

ns
ca

n
be

fo
un

d
in

co
nt

em
po

ra
ry

en
gi

ne
er

in
g

ap
pl

ic
at

io
ns

of
‘‘s

to
ch

as
ti

c
re

so
na

nc
e,

’’
w

he
re

in
a

de
li

be
ra

te
in

cr
ea

se
in

th
e

ov
er

al
l

le
ve

l
of

no
is

e
in

ce
rt

ai
n

ki
nd

s
of

la
se

rs
or

se
ns

it
iv

e
el

ec
tr

on
ic

ci
rc

ui
ts

ca
n

ac
tu

al
ly

en
ha

nc
e

th
e

de
te

ct
io

n
of

w
ea

k,
fl

uc
tu

at
in

g
si

gn
al

s.
(4

0,
4
1)

O
th

er
st

ud
ie

s
ha

ve
de

m
on

st
ra

te
d

th
at

th
e

in
tr

od
uc

ti
on

of
an

el
em

en
to

f
ch

ao
s

in
to

ce
rt

ai
n

ty
pe

s
of

no
nl

in
ea

rp
ro

ce
ss

es
,s

uc
h

as
th

e
in

te
ra

ct
io

n
of

tw
o

ot
he

rw
is

e
in

de
pe

nd
en

t
ra

nd
om

os
ci

ll
at

or
s,

ca
n

st
im

ul
at

e
sy

nc
hr

on
ou

s
be

ha
vi

or
be

tw
ee

n
th

e
tr

an
sm

it
te

r
an

d
th

e
re

ce
iv

er
.(4

2,
4
3)

In
ea

ch
of

th
es

e
in

st
an

ce
s,

in
fo

rm
at

io
n

or
or

de
r

ha
s

be
en

in
tr

od
uc

ed
in

to
a

se
ns

it
iv

e
no

nl
in

ea
r

ph
ys

ic
al

sy
st

em
,n

ot
by

re
du

ci
ng

th
e

am
bi

en
t

no
is

e,
bu

t
by

in
cr

ea
si

ng
it

.
O

f
pa

rt
ic

ul
ar

in
te

re
st

fo
r

ou
r

pu
rp

os
e

is
th

e
re

se
ar

ch
er

s’
un

an
ti

ci
pa

te
d

ob
se

rv
at

io
n

th
at

in
su

ch
sy

nc
hr

on
iz

at
io

n
pr

oc
es

se
s

th
e

re
ce

iv
er

ac
tu

al
ly

re
co

rd
ed

ch
an

ge
s

in
th

e
si

gn
al

be
fo

re
th

e
tr

an
sm

it
te

r
re

co
rd

ed
th

e
tr

an
sm

is
si

on
of

th
os

e
ch

an
ge

s.
In

ot
he

r
w

or
ds

,
th

e
sy

st
em

se
em

ed
ca

pa
bl

e
of

an
ti

ci
pa

ti
ng

th
e

sy
nc

hr
on

iz
at

io
n.

T
he

en
gi

ne
er

s
w

ho
ca

rr
ie

d
ou

tt
he

st
ud

ie
s

re
m

ar
ke

d
th

at
,‘

‘W
e

w
ou

ld
th

us
ex

pe
ct

th
at

an
y

of
th

os
e

an
al

og
ou

s
sy

st
em

s
w

hi
ch

ex
hi

bi
t

ch
ao

s
sh

ou
ld

al
so

be
li

ab
le

to
an

ti
ci

pa
ti

ng
sy

nc
hr

on
iz

at
io

n.
W

e
th

us
ho

pe
th

at
ou

r
w

or
k

w
il

l
ac

t
as

a
st

im
ul

us
to

ex
pl

or
e

th
e

op
po

rt
un

it
ie

s
fo

r
ob

se
rv

in
g

an
ti

ci
pa

ti
ng

sy
nc

hr
on

iz
at

io
n

in
ph

ys
ic

al
,

ch
em

ic
al

,
bi

ol
og

ic
al

an
d

so
ci

o-
ec

on
om

ic
sy

st
em

s.
’’(4

1)
Fo

ll
ow

in
g

th
is

su
gg

es
ti

on
,

w
e

m
ig

ht
no

te
th

at
,

in

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
23

2



a
ce

rt
ai

n
se

ns
e,

th
e

re
m

ot
e

pe
rc

ep
ti

on
pr

oc
es

s
qu

al
if

ie
s

as
an

ex
am

pl
e

of
a

‘‘s
en

si
ti

ve
no

nl
in

ea
r

sy
st

em
w

it
h

a
w

ea
k

fl
uc

tu
at

in
g

si
gn

al
’’

th
at

ex
hi

bi
ts

a
ce

rt
ai

n
de

gr
ee

of
ch

ao
s,

an
d

th
at

th
e

pa
rt

ic
ip

an
ts

in
th

es
e

ex
pe

ri
m

en
ts

fu
nc

ti
on

as
‘‘t

w
o

ot
he

rw
is

e
in

de
pe

nd
en

tr
an

do
m

os
ci

ll
at

or
s.

’’
H

en
ce

,i
t

w
el

l
m

ay
be

th
at

ou
r

si
gn

al
is

al
so

de
pe

nd
en

t
up

on
a

ba
ck

gr
ou

nd
of

ra
nd

om
no

is
e

fo
r

it
s

m
an

if
es

ta
ti

on
.I

fs
o,

it
w

ou
ld

ap
pe

ar
th

at
it

w
as

ou
ra

tt
em

pt
st

o
en

ha
nc

e
th

e
re

m
ot

e
pe

rc
ep

ti
on

si
gn

al
by

sh
ar

pe
ni

ng
th

e
sp

ec
if

ic
it

y
of

th
e

in
fo

rm
at

io
n

ch
an

ne
l

th
at

co
ul

d,
in

fa
ct

,h
av

e
be

en
re

sp
on

si
bl

e
fo

r
th

e
at

te
nu

at
io

n
of

th
e

si
gn

al
.

R
ea

ch
in

g
fa

rt
he

r
af

ie
ld

fo
r

re
le

va
nt

an
al

og
ie

s,
th

e
ac

ce
pt

ed
m

od
el

of
bi

ol
og

ic
al

ev
ol

ut
io

n
in

co
rp

or
at

es
th

e
im

po
rt

an
ce

of
un

ce
rt

ai
nt

y
in

en
ha

nc
in

g
in

fo
rm

at
io

n.
D

ar
w

in
ia

n
th

eo
ry

po
st

ul
at

es
th

at
li

vi
ng

sp
ec

ie
s

ad
ap

t
to

th
ei

r
en

vi
ro

nm
en

tb
y

se
le

ct
in

g
fo

r
sp

ec
if

ic
tr

ai
ts

th
at

em
er

ge
in

th
e

pr
oc

es
s

of
ra

nd
om

ge
ne

ti
c

m
ut

at
io

n.
T

hi
s

pr
oc

es
s

is
it

se
lf

st
ro

ng
ly

de
pe

nd
en

to
n

th
e

ge
ne

ra
ti

on
of

‘‘n
oi

se
’’

em
er

gi
ng

fr
om

th
e

m
as

si
ve

re
du

nd
an

cy
of

co
nt

in
uo

us
ly

re
co

m
bi

ne
d

ge
ne

ti
c

in
fo

rm
at

io
n.

W
he

n
th

e
ra

nd
om

ne
ss

of
th

is
pr

oc
es

s
is

li
m

it
ed

,
as

in
re

pe
at

ed
in

te
rb

re
ed

in
g,

th
e

sh
or

t-
te

rm
ad

va
nt

ag
e

of
in

cr
ea

se
d

pr
ed

ic
ta

bi
li

ty
of

in
he

ri
te

d
tr

ai
ts

is
of

fs
et

by
lo

ng
er

-t
er

m
w

ea
ke

ni
ng

of
th

e
ge

ne
ti

c
st

ra
in

of
th

e
sp

ec
ie

s.
In

si
gh

ts
ca

n
al

so
be

de
ri

ve
d

fr
om

a
qu

it
e

di
ff

er
en

tr
ea

lm
of

hu
m

an
ex

pe
ri

en
ce

,
na

m
el

y,
th

e
pr

ac
ti

ce
of

ce
rt

ai
n

m
ys

ti
ca

l
di

vi
na

to
ry

tr
ad

it
io

ns
w

he
re

an
om

al
ou

s
re

la
ti

on
sh

ip
s

be
tw

ee
n

si
gn

al
an

d
no

is
e

ar
e

al
so

ev
id

en
t.

In
m

os
t

of
th

es
e,

a
cl

ea
rl

y
de

fi
ne

d
qu

es
ti

on
is

su
bm

it
te

d
to

so
m

e
ki

nd
of

ra
nd

om
pr

oc
es

s
fo

r
th

e
pu

rp
os

e
of

ac
ce

ss
in

g
in

fo
rm

at
io

n
un

av
ai

la
bl

e
to

th
e

co
ns

ci
ou

s
m

in
d.

T
yp

ic
al

ly
,

th
e

re
sp

on
se

co
m

es
in

im
pr

ec
is

e
or

sy
m

bo
li

c
fo

rm
th

at
re

qu
ir

es
tr

an
sl

at
io

n
in

to
m

ea
ni

ng
fu

l
or

pe
rt

in
en

t
te

rm
s.

O
ne

su
ch

ex
am

pl
e

is
th

e
re

no
w

ne
d

O
ra

cl
e

of
A

po
ll

o
at

D
el

ph
i

in
an

ci
en

t
G

re
ec

e,
a

hi
gh

ly
re

sp
ec

te
d

so
ur

ce
of

w
is

do
m

th
at

lo
ng

pl
ay

ed
a

ce
nt

ra
l

ro
le

in
G

re
ek

cu
lt

ur
e

an
d

po
li

ti
cs

.
C

on
su

lt
at

io
n

of
th

e
or

ac
le

in
vo

lv
ed

a
pr

ie
st

es
s

ca
ll

ed
th

e
Py

th
ia

w
ho

,
cr

ow
ne

d
in

la
ur

el
an

d
in

an
al

te
re

d
st

at
e

of
co

ns
ci

ou
sn

es
s

st
im

ul
at

ed
by

va
po

rs
ar

is
in

g
fr

om
a

cl
ef

t
in

th
e

ea
rt

h
ov

er
w

hi
ch

sh
e

sa
t

on
a

tr
ip

od
,

pr
od

uc
ed

a
‘‘f

re
e

re
sp

on
se

’’
ut

te
ra

nc
e,

w
hi

ch
w

as
th

en
in

te
rp

re
te

d
by

th
e

at
te

nd
in

g
pr

ie
st

in
re

sp
on

se
to

th
e

se
ek

er
’s

qu
er

y.
T

w
o

po
in

ts
of

po
te

nt
ia

lr
el

ev
an

ce
he

re
ar

e
th

e
no

n-
an

al
yt

ic
al

,r
ec

ep
ti

ve
st

at
e

of
m

in
d

of
th

e
‘‘p

er
ci

pi
en

t,’
’

an
d

th
e

de
fe

rm
en

t
of

in
te

rp
re

ta
ti

on
by

th
e

‘‘j
ud

ge
’’

un
ti

l
af

te
r

th
e

ex
pe

ri
en

ce
ha

s
be

en
co

m
pl

et
ed

.
A

no
th

er
an

ci
en

to
ra

cl
e,

st
il

lw
id

el
y

us
ed

,i
s

th
e

C
hi

ne
se

‘‘B
oo

k
of

C
ha

ng
es

,’’
or

I
C

hi
ng

,
a

di
vi

na
ti

on
pr

oc
es

s
th

at
in

vo
lv

es
ge

ne
ra

ti
on

of
a

se
qu

en
ce

of
ra

nd
om

bi
na

ry
ev

en
ts

,
th

e
re

su
lt

s
of

w
hi

ch
ar

e
re

pr
es

en
te

d
as

tw
o

‘‘t
ri

gr
am

s.
’’

T
he

se
ar

e
re

fe
rr

ed
to

a
ta

bl
e,

or
m

at
ri

x,
th

at
id

en
ti

fi
es

ea
ch

of
th

e
64

po
ss

ib
le

co
m

bi
na

ti
on

s,
or

‘‘h
ex

ag
ra

m
s,

’’
w

it
h

a
sp

ec
if

ic
te

xt
th

at
is

th
en

co
ns

ul
te

d
to

ob
ta

in
a

re
sp

on
se

to
th

e
or

ig
in

al
qu

er
y.

N
ot

w
it

hs
ta

nd
in

g
th

e
su

bj
ec

ti
ve

na
tu

re
of

th
e

in
te

rp
re

ta
ti

on
of

th
e

te
xt

s,
a

va
st

bo
dy

of
ev

id
en

ce
ac

cu
m

ul
at

ed
ov

er
m

an
y

m
il

le
nn

ia
te

st
if

ie
s

to
th

e
ef

fi
ca

cy
of

th
e

I
C

hi
ng

in
pr

od
uc

in
g

ac
cu

ra
te

an
d

co
ns

eq
ue

nt
ia

lr
es

ul
ts

.
D

es
pi

te
th

e
cl

ai
m

of
m

an
y

ra
ti

on
al

is
ts

th
at

su
ch

or
ac

le
s

ar
e

no
th

in
g

m
or

e
th

an
bi

za
rr

e
co

m
bi

na
ti

on
s

of
w

is
hf

ul
th

in
ki

ng
an

d
‘‘m

er
e

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

23
3



ch
an

ce
,’’

th
is

is
th

e
sa

m
e

‘‘i
rr

at
io

na
l’’

fo
rm

ul
a

th
at

se
em

s
to

un
de

rl
ie

th
e

re
m

ot
e

pe
rc

ep
ti

on
ph

en
om

en
a

th
at

ha
ve

no
w

be
en

de
m

on
st

ra
te

d,
by

ri
go

ro
us

an
al

yt
ic

al
qu

an
ti

fi
ca

ti
on

,t
o

co
nv

ey
m

or
e

m
ea

ni
ng

fu
li

nf
or

m
at

io
n

th
an

ca
n

be
at

tr
ib

ut
ed

to
‘‘m

er
e

ch
an

ce
.’’

H
en

ce
th

e
pr

in
ci

pl
es

in
vo

ke
d

by
th

e
an

ci
en

ts
ag

es
in

de
ve

lo
pi

ng
th

e
I

C
hi

ng
m

ay
sh

ed
so

m
e

li
gh

t
on

th
es

e
m

or
e

co
nt

em
po

ra
ry

an
om

al
ie

s.
Ps

yc
ho

lo
gi

st
C

ar
l

Ju
ng

,w
ho

de
vo

te
d

m
or

e
th

an
30

ye
ar

s
to

th
e

st
ud

y
of

th
e

I
C

hi
ng

,p
oi

nt
ed

ou
ti

n
hi

s
Fo

re
w

or
d

to
th

e
cl

as
si

c
R

ic
ha

rd
W

il
he

lm
tr

an
sl

at
io

n(4
4)

th
at

‘‘w
e

kn
ow

no
w

th
at

w
ha

t
w

e
te

rm
na

tu
ra

ll
aw

s
ar

e
m

er
el

y
st

at
is

ti
ca

lt
ru

th
s

an
d

th
us

m
us

t
ne

ce
ss

ar
il

y
al

lo
w

fo
r

ex
ce

pt
io

ns
..

.
.I

f
w

e
le

av
e

th
in

gs
to

na
tu

re
,

w
e

se
e

a
ve

ry
di

ff
er

en
t

pi
ct

ur
e:

ev
er

y
pr

oc
es

s
is

pa
rt

ia
ll

y
or

to
ta

ll
y

in
te

rf
er

ed
w

it
h

by
ch

an
ce

,s
o

m
uc

h
so

th
at

un
de

r
na

tu
ra

lc
ir

cu
m

st
an

ce
s

a
co

ur
se

of
ev

en
ts

ab
so

lu
te

ly
co

nf
or

m
in

g
to

sp
ec

if
ic

la
w

s
is

al
m

os
t

an
ex

ce
pt

io
n.

’’
H

e
re

la
te

s
th

e
em

ph
as

is
pl

ac
ed

by
th

e
an

ci
en

t
C

hi
ne

se
m

in
d

on
ch

an
ce

an
d

th
e

su
bj

ec
ti

ve
in

te
rp

re
ta

ti
on

of
ev

en
ts

to
th

e
m

od
er

n
w

or
ld

of
qu

an
tu

m
m

ec
ha

ni
cs

,w
he

re
th

e
re

al
it

y
of

in
he

re
nt

ly
ra

nd
om

m
ic

ro
sc

op
ic

ph
ys

ic
al

ev
en

ts
in

cl
ud

es
th

e
ob

se
rv

er
as

w
el

l
as

th
e

ob
se

rv
ed

.
In

bo
th

do
m

ai
ns

,
w

ha
t

Ju
ng

re
fe

rs
to

as
th

e
‘‘h

id
de

n
in

di
vi

du
al

qu
al

it
y

of
th

in
gs

an
d

m
en

’’
dr

aw
s

on
th

e
un

co
ns

ci
ou

s
an

d
in

ta
ng

ib
le

qu
al

it
ie

s
th

at
un

de
rg

ir
d

th
e

ex
pe

ri
en

ce
s

of
th

e
co

ns
ci

ou
s

m
in

d
an

d
th

e
ta

ng
ib

le
ph

ys
ic

al
w

or
ld

,
re

sp
ec

ti
ve

ly
,

in
si

m
il

ar
fa

sh
io

n
to

th
e

co
nc

ep
tu

al
fr

am
ew

or
k

de
sc

ri
be

d
in

ou
r

pa
pe

r,
‘‘A

M
od

ul
ar

M
od

el
of

M
in

d/
M

at
te

r
M

an
if

es
ta

ti
on

(M
5 ).

’’(4
5)

B
ot

h
Ju

ng
’s

re
pr

es
en

ta
ti

on
an

d
ou

ro
w

n
em

ph
as

iz
e

th
at

th
e

ca
us

al
an

d
sy

nc
hr

on
is

ti
c

pe
rs

pe
ct

iv
es

of
re

al
it

y
ar

e
co

m
pl

em
en

ta
ry

,
ra

th
er

th
an

m
ut

ua
ll

y
ex

cl
us

iv
e.

Ju
ng

m
ai

nt
ai

ns
th

at
th

e
‘‘c

oi
nc

id
en

ce
’’

of
a

sy
nc

hr
on

is
ti

c
ev

en
to

cc
ur

s
‘‘b

ec
au

se
th

e
ph

ys
ic

al
ev

en
ts

ar
e

of
th

e
sa

m
e

qu
al

it
y

as
th

e
ps

yc
hi

c
ev

en
ts

an
d

be
ca

us
e

al
la

re
th

e
ex

po
ne

nt
so

f
on

e
an

d
th

e
sa

m
e

m
om

en
ta

ry
si

tu
at

io
n.

’’(4
4)

O
ur

re
pr

es
en

ta
ti

on
of

th
is

co
nc

ep
t

sp
ea

ks
of

th
e

em
er

ge
nc

e
of

bo
th

co
gn

it
iv

e
ex

pe
ri

en
ce

an
d

ph
ys

ic
al

ev
en

ts
fr

om
a

co
m

m
on

un
de

rl
yi

ng
su

bs
tr

at
e

of
th

e
un

co
ns

ci
ou

s
m

in
d

an
d

th
e

un
di

ff
er

en
ti

at
ed

w
or

ld
of

ph
ys

ic
al

po
te

nt
ia

li
ty

,
w

he
re

in
th

e
di

st
in

ct
io

n
be

tw
ee

n
m

in
d

an
d

m
at

te
r

bl
ur

s
in

to
un

ce
rt

ai
nt

y.
G

iv
en

th
ei

r
co

m
m

on
or

ig
in

,i
ts

ho
ul

d
no

tb
e

su
rp

ri
si

ng
to

ob
se

rv
e

co
rr

el
at

io
ns

be
tw

ee
n

th
ei

r
m

an
if

es
te

d
ex

pr
es

si
on

s
in

th
e

w
or

ld
s

of
m

en
ta

la
nd

ph
ys

ic
al

‘‘r
ea

li
ty

.’’
Ju

st
as

th
e

co
nc

ep
to

f
co

m
pl

em
en

ta
ri

ty
in

qu
an

tu
m

m
ec

ha
ni

cs
br

in
gs

w
it

h
it

a
ce

rt
ai

n
de

gr
ee

of
un

ce
rt

ai
nt

y
th

at
m

ak
es

it
im

po
ss

ib
le

to
ac

hi
ev

e
ab

so
lu

te
pr

ec
is

io
n

in
tw

o
fr

am
es

of
re

fe
re

nc
e

si
m

ul
ta

ne
ou

sl
y,

th
e

co
m

pl
em

en
ta

ri
ty

of
an

‘‘o
bj

ec
ti

ve
’’

ca
us

al
pi

ct
ur

e
of

re
al

it
y

an
d

a
‘‘s

ub
je

ct
iv

e’
’

sy
nc

hr
on

is
ti

c
on

e
al

so
m

ay
ne

ce
ss

it
at

e
to

le
ra

nc
e

of
a

de
gr

ee
of

un
ce

rt
ai

nt
y

in
bo

th
di

m
en

si
on

s.
In

m
an

y
re

sp
ec

ts
,t

he
em

pi
ri

ca
l

ev
id

en
ce

fr
om

re
m

ot
e

pe
rc

ep
ti

on
,a

s
w

el
l

as
fr

om
ot

he
r

do
m

ai
ns

of
an

om
al

ie
s

re
se

ar
ch

,i
s

m
or

e
co

m
pa

ti
bl

e
w

it
h

an
ac

au
sa

l,
or

sy
nc

hr
on

is
ti

c,
m

od
el

th
an

w
it

h
a

ca
us

al
on

e.
A

lt
ho

ug
h

w
e

ha
ve

re
co

gn
iz

ed
th

is
in

pr
in

ci
pl

e,
ou

r
ex

pe
ri

m
en

ta
la

pp
ro

ac
h

an
d

th
e

la
ng

ua
ge

w
e

ha
ve

de
pl

oy
ed

in
de

sc
ri

bi
ng

th
e

ef
fe

ct
s

ha
s

be
tr

ay
ed

ce
rt

ai
n

ca
us

al
as

su
m

pt
io

ns
.F

or
ex

am
pl

e,
de

sp
it

e
re

pe
at

ed
co

m
m

en
ts

fr
om

pa
rt

ic
ip

an
ts

th
at

th
e

PR
P

ex
pe

ri
en

ce
fe

lt
m

or
e

li
ke

‘‘s
ha

ri
ng

’’
th

an
‘‘s

en
di

ng
an

d
re

ce
iv

in
g,

’’
w

e
pe

rs
is

te
d

in
sp

ea
ki

ng
of

in
fo

rm
at

io
n

‘‘t
ra

ns
m

is
si

on
.’’

Si
m

il
ar

ly
,

ou
r

en
du

ri
ng

ef
fo

rt
s

to
ex

tr
ac

t
th

e

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
23

4



‘‘s
ig

na
l’’

fr
om

th
e

‘‘n
oi

se
’’

al
so

re
fl

ec
te

d
a

m
or

e
de

te
rm

in
is

ti
c

or
ie

nt
at

io
n.

Y
et

,
Ju

ng
’s

m
od

el
,t

he
an

ci
en

t
di

vi
na

to
ry

tr
ad

it
io

ns
,e

vo
lu

ti
on

ar
y

th
eo

ry
,c

on
te

m
po

-
ra

ry
si

gn
al

pr
oc

es
si

ng
re

se
ar

ch
,

an
d

hu
m

an
/m

ac
hi

ne
an

om
al

ie
s

al
l

su
gg

es
t

th
at

no
is

e
m

ay
be

a
re

qu
is

it
e

co
m

po
ne

nt
of

th
e

pr
oc

es
s

of
si

gn
al

ge
ne

ra
ti

on
,a

nd
th

at
ob

je
ct

iv
e

li
ne

ar
ca

us
al

it
y

m
ay

no
t

pr
ev

ai
l

un
de

r
th

es
e

ci
rc

um
st

an
ce

s.
If

on
e

de
fi

ne
s

‘‘n
oi

se
’’

in
th

e
re

m
ot

e
pe

rc
ep

ti
on

co
nt

ex
t

as
th

e
pe

rc
ip

ie
nt

’s
un

ce
rt

ai
nt

y,
or

la
ck

of
co

ns
ci

ou
s

kn
ow

le
dg

e,
ab

ou
t

th
e

ta
rg

et
,

an
d

‘‘s
ig

na
l’’

as
th

e
co

nt
en

to
f

va
li

d
in

fo
rm

at
io

n
ac

qu
ir

ed
in

th
e

pr
oc

es
s,

th
es

e
di

ve
rs

e
an

al
og

ie
s

ca
n

be
qu

it
e

in
st

ru
ct

iv
e.

Fo
r

ex
am

pl
e,

th
e

ea
rl

y
ex

pe
ri

m
en

ts
,w

he
re

in
pe

rc
ip

ie
nt

s
w

er
e

as
ke

d
si

m
pl

y
to

ge
ne

ra
te

an
un

fo
cu

se
d,

fr
ee

-r
es

po
ns

e
st

re
am

of
co

ns
ci

ou
sn

es
s,

w
er

e
in

th
is

se
ns

e
m

or
e

‘‘n
oi

sy
’’

th
an

th
e

la
te

r
ef

fo
rt

s,
w

he
re

pe
rc

ip
ie

nt
s’

im
ag

er
y

w
as

gu
id

ed
by

a
m

or
e

st
ru

ct
ur

ed
in

fo
rm

at
io

n
‘‘g

ri
d’

’
or

‘‘f
il

te
r’

’
of

de
sc

ri
pt

or
qu

er
ie

s.
In

th
os

e
tr

ia
ls

th
at

w
er

e
on

ly
en

co
de

d
ex

po
st

fa
ct

o ,
th

e
pa

rt
ic

ip
an

ts
ha

d
no

kn
ow

le
dg

e
of

th
e

in
fo

rm
at

io
n

fi
lt

er
th

at
w

ou
ld

be
im

po
se

d
on

ly
w

el
l

af
te

r
th

e
da

ta
w

er
e

ge
ne

ra
te

d,
an

d
th

ey
se

em
ed

m
or

e
ea

si
ly

ab
le

to
ac

ce
ss

in
fo

rm
at

io
n

ab
ou

t
th

e
ta

rg
et

s.
In

th
e

fi
rs

t
ge

ne
ra

ti
on

of
ab

in
it

io
bi

na
ry

-e
nc

od
ed

tr
ia

ls
,w

he
n

de
sc

ri
pt

or
ch

ec
k-

sh
ee

ts
w

er
e

so
m

et
hi

ng
of

a
no

ve
lt

y
an

d
pe

rc
ip

ie
nt

s
w

er
e

st
il

l
ur

ge
d

to
ge

ne
ra

te
th

ei
r

fr
ee

-r
es

po
ns

e
de

sc
ri

pt
io

ns
be

fo
re

at
te

m
pt

in
g

de
sc

ri
pt

or
en

co
di

ng
,

th
e

tr
an

sc
ri

pt
s

te
nd

ed
to

be
so

m
ew

ha
t

sh
or

te
r,

bu
t

m
os

t
of

th
em

st
il

l
co

m
pr

is
ed

a
fr

ee
-a

ss
oc

ia
ti

on
ty

pe
of

na
rr

at
iv

e.
T

he
se

tr
ia

ls
al

so
pr

od
uc

ed
hi

gh
ly

su
cc

es
sf

ul
re

su
lt

s,
al

be
it

of
a

so
m

ew
ha

t
sm

al
le

r
av

er
ag

e
ef

fe
ct

si
ze

.
B

y
th

e
ti

m
e

of
th

e
la

te
r

ab
in

it
io

ex
pe

ri
m

en
ts

,
ho

w
ev

er
,

w
he

n
w

e
ha

d
ac

qu
ir

ed
gr

ea
te

r
co

nf
id

en
ce

in
th

e
ef

fi
ca

cy
of

th
e

an
al

yt
ic

al
ju

dg
in

g
ap

pr
oa

ch
,

le
ss

im
po

rt
an

ce
w

as
pl

ac
ed

on
th

e
ra

w
fr

ee
-

re
sp

on
se

da
ta

an
d

th
is

sh
if

t
of

em
ph

as
is

w
as

re
fl

ec
te

d
in

th
e

ab
br

ev
ia

te
d,

ev
en

cu
rs

or
y,

pe
rc

ip
ie

nt
re

sp
on

se
s.

In
re

tr
os

pe
ct

,
it

is
ap

pa
re

nt
fr

om
th

e
co

nt
en

t
of

th
es

e
sh

or
te

r
tr

an
sc

ri
pt

s
th

at
th

e
pe

rc
ip

ie
nt

s
w

er
e

an
ti

ci
pa

ti
ng

th
e

de
sc

ri
pt

or
qu

es
ti

on
s

an
d

in
ad

ve
rt

en
tl

y
fo

cu
si

ng
th

ei
r

at
te

nt
io

n
on

th
os

e
pa

rt
ic

ul
ar

as
pe

ct
s

of
th

ei
r

ex
pe

ri
en

ce
.A

lt
ho

ug
h

th
e

in
te

nt
of

th
e

qu
at

er
na

ry
,a

nd
th

en
di

st
ri

bu
ti

ve
,

de
sc

ri
pt

or
qu

es
ti

on
s

w
as

to
re

li
ev

e
th

e
pa

rt
ic

ip
an

ts
’

se
ns

e
of

‘‘c
on

st
ra

in
t,’

’t
he

se
m

or
e

co
m

pl
ex

fo
rm

s
of

qu
es

ti
on

s
ap

pe
ar

to
ha

ve
ha

d
th

e
op

po
si

te
ef

fe
ct

,f
or

ci
ng

pe
rc

ip
ie

nt
st

o
pa

y
ev

en
m

or
e

at
te

nt
io

n
to

th
e

nu
an

ce
s

of
th

e
in

fo
rm

at
io

n
gr

id
an

d
th

us
fi

lt
er

in
g

ou
ta

ny
si

gn
al

th
at

w
as

no
tp

er
ce

iv
ed

to
be

‘‘r
el

ev
an

t.’
’I

n
th

is
w

ay
,

th
e

ba
ck

gr
ou

nd
‘‘n

oi
se

’’
w

as
re

du
ce

d
ev

en
fu

rt
he

r,
an

d
m

or
e

st
ru

ct
ur

ed
co

gn
it

iv
e

pr
oc

es
se

s,
as

so
ci

at
ed

w
it

h
ac

hi
ev

in
g

in
te

rn
al

co
ns

is
te

nc
y

in
w

ha
t

ha
d

es
se

nt
ia

ll
y

be
co

m
e

a
fo

rc
ed

-c
ho

ic
e

ta
sk

,
ef

fe
ct

iv
el

y
re

st
ri

ct
ed

th
e

fl
ow

of
un

co
ns

ci
ou

s
im

ag
er

y.
It

is
al

so
te

ll
in

g
th

at
,u

nt
il

re
ce

nt
ly

,t
hi

s
tr

en
d

ha
d

no
te

ve
n

be
en

pe
rc

ei
ve

d
as

a
pr

ob
le

m
by

th
e

re
se

ar
ch

er
s.

T
yp

in
g

30
nu

m
be

rs
in

to
a

co
m

pu
te

r
w

as
m

uc
h

ea
si

er
th

an
th

e
ta

sk
of

ev
al

ua
ti

ng
le

ng
th

y
ve

rb
al

tr
an

sc
ri

pt
s,

an
d

th
e

ab
il

it
y

to
ac

qu
ir

e
a

qu
an

ti
ta

ti
ve

in
di

ca
ti

on
of

th
e

m
er

it
of

an
in

di
vi

du
al

tr
ia

l
in

cr
ea

si
ng

ly
re

pl
ac

ed
th

e
sp

on
ta

ne
ou

s
ex

ci
te

m
en

to
f

fi
nd

in
g

ap
pa

re
nt

co
rr

es
po

nd
en

ce
s

in
th

e
ra

w
da

ta
.

T
he

sh
if

t
in

ex
pe

ri
m

en
ta

l
pe

rs
pe

ct
iv

e
fr

om
pr

ed
om

in
an

tl
y

su
bj

ec
ti

ve
to

al
m

os
t

to
ta

ll
y

an
al

yt
ic

al
w

as
so

gr
ad

ua
l

th
at

li
tt

le
co

ns
id

er
at

io
n

w
as

gi
ve

n
to

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

23
5



th
e

po
ss

ib
le

co
st

s
of

su
ch

a
tr

an
si

ti
on

.
Fo

r
ex

am
pl

e,
co

m
bi

na
ti

on
of

th
e

da
ta

fr
om

th
e

fi
rs

ta
nd

se
co

nd
ph

as
es

of
th

e
ab

in
iti

o
ex

pe
ri

m
en

ts
w

as
ju

st
if

ie
d

so
le

ly
on

te
ch

ni
ca

lg
ro

un
ds

,w
it

h
no

se
ri

ou
s

co
ns

id
er

at
io

n
gi

ve
n

to
th

e
im

pl
ic

at
io

ns
of

a
ch

an
ge

fr
om

ra
nk

in
g

th
e

qu
al

it
y

of
a

tr
ia

lt
o

m
ea

su
ri

ng
it

s
sp

ec
if

ic
in

fo
rm

at
io

n
co

nt
en

t,
ot

he
r

th
an

th
e

re
la

ti
ve

ef
fi

ci
en

cy
an

d
st

at
is

ti
ca

l
po

w
er

of
th

e
tw

o
ap

pr
oa

ch
es

.
T

he
su

bs
eq

ue
nt

ef
fo

rt
ex

pe
nd

ed
on

re
fi

ni
ng

th
e

te
ch

ni
ca

l
an

d
an

al
yt

ic
al

co
m

po
ne

nt
s

of
th

e
pr

og
ra

m
,r

at
he

r
th

an
on

tr
yi

ng
to

un
de

rs
ta

nd
w

ha
t

th
e

pa
rt

ic
ip

an
ts

w
er

e
re

al
ly

tr
yi

ng
to

te
ll

us
w

he
n

th
ey

co
m

pl
ai

ne
d

of
fe

el
in

g
‘‘c

on
st

ra
in

ed
’’

by
th

e
de

sc
ri

pt
or

qu
es

ti
on

s,
fu

rt
he

r
ex

ac
er

ba
te

d
th

e
ov

er
em

ph
as

is
on

qu
an

ti
ta

ti
ve

pr
ec

is
io

n
th

at
ul

ti
m

at
el

y
m

ay
ha

ve
su

ff
oc

at
ed

th
e

su
bt

le
,

bu
t

es
se

nt
ia

l,
su

bj
ec

ti
ve

si
gn

al
.

T
he

la
rg

er
ef

fe
ct

si
ze

of
th

e
‘‘i

ns
tr

uc
te

d’
’

vs
.

th
e

‘‘v
ol

it
io

na
l’’

tr
ia

ls
al

so
su

pp
or

ts
th

e
im

po
rt

an
ce

of
re

ta
in

in
g

an
ad

eq
ua

te
co

m
po

ne
nt

of
no

is
e

or
un

ce
rt

ai
nt

y
in

th
e

sy
st

em
.W

he
n

pe
rc

ip
ie

nt
sa

tt
em

pt
ed

to
de

sc
ri

be
sc

en
es

ch
os

en
by

a
ra

nd
om

pr
oc

es
s

th
at

pr
ec

lu
de

d
ut

il
iz

at
io

n
of

an
y

pr
io

r
kn

ow
le

dg
e

ab
ou

tt
he

ag
en

t’s
ha

bi
ts

or
pe

rs
on

al
pr

ef
er

en
ce

s,
th

ei
r

pe
rc

ep
ti

on
s

co
nt

ai
ne

d
a

la
rg

er
co

m
po

ne
nt

of
an

om
al

ou
s

in
fo

rm
at

io
n.

In
th

e
vo

li
ti

on
al

pr
ot

oc
ol

,
w

he
re

on
e

m
ig

ht
im

ag
in

e
a

ce
rt

ai
n

a
pr

io
ri

ad
va

nt
ag

e,
pe

rc
ip

ie
nt

s’
ra

ti
on

al
ex

pe
ct

at
io

ns
m

ay
ha

ve
im

po
se

d
ye

ta
no

th
er

ki
nd

of
in

fo
rm

at
io

n
fi

lt
er

th
at

in
hi

bi
te

d
th

e
su

bt
le

‘‘s
ig

na
l

de
te

ct
io

n’
’

pr
oc

es
s.

In
ot

he
r

w
or

ds
,

th
e

st
ro

ng
es

t
‘‘s

ig
na

ls
’’

ap
pe

ar
to

ha
ve

be
en

ge
ne

ra
te

d
un

de
r

th
e

‘‘n
oi

si
es

t’’
co

nd
it

io
ns

,
i.e

. ,
in

th
e

ab
se

nc
e

or
m

in
im

iz
at

io
n

of
an

y
or

de
rl

y
or

ra
ti

on
al

fo
rm

of
st

ru
ct

ur
al

in
fo

rm
at

io
n.

(I
t

m
ay

be
in

te
re

st
in

g
to

no
te

in
th

is
re

ga
rd

th
at

ap
pr

ox
im

at
el

y
66

%
of

th
e

ab
in

iti
o

bi
na

ry
tr

ia
ls

,9
8%

of
th

e
FI

D
O

tr
ia

ls
,a

nd
77

%
of

th
e

di
st

ri
bu

ti
ve

tr
ia

ls
fo

ll
ow

ed
th

e
vo

li
ti

on
al

pr
ot

oc
ol

,w
he

re
as

53
%

of
th

e
ex

po
st

fa
ct

o
tr

ia
ls

w
er

e
in

st
ru

ct
ed

.)
O

ne
m

ig
ht

ev
en

sp
ec

ul
at

e
th

at
th

e
ov

er
al

l
su

cc
es

s
of

th
es

e
ex

pe
ri

m
en

ts
de

ri
ve

s
in

co
ns

id
er

ab
le

m
ea

su
re

fr
om

th
e

‘‘i
rr

at
io

na
l’’

na
tu

re
of

th
e

re
m

ot
e

pe
rc

ep
ti

on
ta

sk
it

se
lf

.
W

he
n

re
qu

es
te

d
to

de
sc

ri
be

a
sp

at
ia

ll
y

an
d

te
m

po
ra

ll
y

re
m

ot
e

sc
en

e
w

it
ho

ut
ac

ce
ss

to
an

y
kn

ow
n

se
ns

or
y

ch
an

ne
l,

pe
rc

ip
ie

nt
s

ar
e

fo
rc

ed
to

ab
an

do
n

an
y

ra
ti

on
al

st
ra

te
gy

fo
r

fu
lf

il
li

ng
su

ch
an

as
si

gn
m

en
t.

W
it

h
co

gn
it

iv
e

fu
nc

ti
on

in
g

th
us

co
nf

ou
nd

ed
by

un
ce

rt
ai

nt
y,

le
av

in
g

th
e

co
ns

ci
ou

s
m

in
d

le
ss

ab
le

to
m

as
k

th
e

su
bt

le
si

gn
al

w
it

h
ra

ti
on

al
as

so
ci

at
io

ns
,

th
e

un
co

ns
ci

ou
s

m
in

d
of

th
e

pe
rc

ip
ie

nt
m

ay
be

tt
er

be
ab

le
to

ac
ce

ss
th

e
‘‘h

id
de

n
in

di
vi

du
al

qu
al

it
y

of
th

in
gs

an
d

m
en

.’’
A

lt
ho

ug
h

a
de

gr
ee

of
un

ce
rt

ai
nt

y
m

ay
in

de
ed

be
ne

ce
ss

ar
y

fo
r

th
e

ge
ne

ra
ti

on
of

re
m

ot
e

pe
rc

ep
ti

on
ef

fe
ct

s,
th

e
co

m
pl

em
en

ta
ry

re
la

ti
on

sh
ip

be
tw

ee
n

si
gn

al
an

d
no

is
e

w
e

ar
e

pr
op

os
in

g
ne

ve
rt

he
le

ss
re

qu
ir

es
re

te
nt

io
n

of
a

co
m

pa
ra

bl
e

di
m

en
si

on
of

st
ru

ct
ur

e
in

th
e

pr
oc

es
s.

R
ec

al
l,

fo
r

ex
am

pl
e,

th
at

th
e

ea
rl

y
ex

pl
or

at
or

y
tr

ia
ls

,w
he

re
pe

rc
ip

ie
nt

s
di

d
no

tk
no

w
th

e
id

en
ti

ty
of

th
e

ag
en

to
r

th
e

ti
m

e
of

ta
rg

et
vi

si
ta

ti
on

,p
ro

du
ce

d
co

m
pl

et
el

y
nu

ll
re

su
lt

s
(T

ab
le

3)
.A

s
in

th
e

I
C

hi
ng

or
ot

he
rd

iv
in

at
or

y
ar

ts
,w

he
re

it
is

es
se

nt
ia

lt
ha

tt
he

qu
er

an
tp

os
e

a
cl

ea
rl

y
de

fi
ne

d
qu

es
ti

on
,

th
e

re
m

ot
e

pe
rc

ep
ti

on
pr

oc
es

s
al

so
se

em
s

to
re

qu
ir

e
th

e
pe

rc
ip

ie
nt

to
es

ta
bl

is
h

so
m

e
m

in
im

al
‘‘b

ou
nd

ar
y

co
nd

it
io

ns
’’

w
he

n
ad

dr
es

si
ng

th
e

un
kn

ow
n

ta
rg

et
.

If
in

de
ed

su
ch

a
pr

oc
es

s
in

vo
lv

es
an

ex
cu

rs
io

n
in

to
th

e

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
23

6



un
co

ns
ci

ou
s

re
al

m
of

un
di

ff
er

en
ti

at
ed

po
te

nt
ia

l
in

or
de

r
to

ac
qu

ir
e

sp
ec

if
ic

in
fo

rm
at

io
n,

so
m

e
co

rr
es

po
nd

in
g

sp
ec

if
ic

qu
es

ti
on

w
ou

ld
ap

pe
ar

to
be

a
pr

er
eq

ui
si

te
.

T
o

co
m

pl
em

en
t

th
is

fa
ci

li
ta

ti
ve

fu
nc

ti
on

,
so

m
e

fo
rm

of
qu

an
ti

ta
ti

ve
as

se
ss

m
en

t
of

th
e

am
ou

nt
of

an
om

al
ou

s
in

fo
rm

at
io

n
is

in
di

sp
en

s-
ab

le
if

th
e

st
ud

y
of

re
m

ot
e

pe
rc

ep
ti

on
is

to
qu

al
if

y
as

a
sc

ie
nt

if
ic

en
te

rp
ri

se
.

T
o

th
is

en
d,

w
e

ha
ve

pr
op

os
ed

in
se

ve
ra

l
pr

ev
io

us
pu

bl
ic

at
io

ns
th

at
a

m
or

e
as

tu
te

ba
la

nc
e

be
tw

ee
n

th
e

an
al

yt
ic

al
an

d
th

e
ae

st
he

ti
c

di
m

en
si

on
s

of
su

ch
ph

en
om

en
a

ne
ed

s
to

gu
id

e
an

y
fu

tu
re

ex
pl

or
at

io
ns

of
co

ns
ci

ou
sn

es
s-

re
la

te
d

an
om

al
ie

s.
(3

2,
4
5–

4
9)

In
th

e
ar

ti
cl

e
en

ti
tl

ed
‘‘S

ci
en

ce
of

th
e

Su
bj

ec
ti

ve
,’’

(4
9
)

w
e

ob
se

rv
ed

ho
w

‘‘i
n

th
e

in
te

rp
la

y
of

ob
je

ct
iv

e
in

te
ll

ec
ta

nd
su

bj
ec

ti
ve

sp
ir

it
,w

e
ar

e
de

al
in

g
w

it
h

th
e

pr
im

or
di

al
co

nj
ug

at
e

pe
rs

pe
ct

iv
es

w
he

re
by

co
ns

ci
ou

sn
es

s
tr

ia
ng

ul
at

es
it

s
ex

pe
ri

en
ce

.’’
T

hi
s

co
m

pl
em

en
ta

ry
re

la
ti

on
sh

ip
ha

s
no

w
be

en
co

nf
ir

m
ed

in
th

e
re

co
rd

of
ou

r
re

m
ot

e
pe

rc
ep

ti
on

re
se

ar
ch

.
T

ha
t

is
,

th
e

su
bj

ec
ti

ve
sp

ir
it

of
th

es
e

ex
pe

ri
en

ce
s

ap
pe

ar
to

be
m

or
e

ef
fe

ct
iv

el
y

at
ta

in
ed

w
he

n
un

en
cu

m
be

re
d

by
an

al
yt

ic
al

or
co

gn
it

iv
e

ov
er

la
ys

an
d

it
s

in
he

re
nt

un
ce

rt
ai

nt
ie

s
ar

e
bo

th
ac

kn
ow

le
dg

ed
an

d
ut

il
iz

ed
.

H
ow

ev
er

,
th

e
eq

ua
ll

y
im

po
rt

an
t

ro
le

of
ob

je
ct

iv
e

in
te

ll
ec

t
m

us
t

se
rv

e
to

en
ha

nc
e,

ra
th

er
th

an
to

in
hi

bi
t,

th
e

pr
oc

es
s

an
d

ou
r

ev
en

tu
al

un
de

rs
ta

nd
in

g
of

it
.

A
ck

no
w

le
dg

m
en

ts

T
he

au
th

or
s

ar
e

in
de

bt
ed

to
a

gr
ea

t
m

an
y

pe
op

le
,

w
it

ho
ut

w
ho

m
th

e
pr

o-
gr

am
de

sc
ri

be
d

in
th

is
pa

pe
r

co
ul

d
no

t
ha

ve
be

en
ac

co
m

pl
is

he
d.

In
pa

rt
ic

ul
ar

,
w

e
ex

pr
es

s
ou

r
si

nc
er

es
t

th
an

ks
to

th
e

72
pa

rt
ic

ip
an

ts
w

ho
ga

ve
so

ge
ne

ro
us

ly
of

th
ei

r
ti

m
e

to
pr

od
uc

e
th

es
e

da
ta

,
an

d
to

ou
r

m
an

y
fr

ie
nd

s
an

d
co

ll
ea

gu
es

w
ho

as
si

st
ed

in
va

ri
ou

s
st

ag
es

of
ju

dg
in

g,
en

co
di

ng
,

an
d

re
-e

nc
od

in
g

th
em

.
Sp

ec
ia

l
th

an
ks

ar
e

ex
te

nd
ed

to
ou

r
PE

A
R

co
ll

ea
gu

es
R

og
er

N
el

so
n

an
d

Y
or

k
D

ob
yn

s,
w

ho
w

er
e

in
st

ru
m

en
ta

l
in

vi
rt

ua
ll

y
ev

er
y

ph
as

e
of

th
e

PR
P

pr
og

ra
m

,
in

cl
ud

in
g

th
e

de
ve

lo
pm

en
t

of
pr

ot
oc

ol
s,

de
sc

ri
pt

or
qu

es
ti

on
s,

an
d

an
al

ys
es

,
an

d
th

e
in

te
rp

re
ta

ti
on

s
of

th
e

da
ta

,
an

d
to

E
li

ss
a

H
oe

ge
r

fo
r

he
r

in
va

lu
ab

le
as

si
st

an
ce

in
pr

ep
ar

in
g

th
e

m
an

y
ta

bl
es

an
d

re
fe

re
nc

es
co

nt
ai

ne
d

he
re

in
.

T
hi

s
re

se
ar

ch
ha

s
be

en
an

in
te

gr
al

pa
rt

of
th

e
PE

A
R

pr
og

ra
m

si
nc

e
19

79
,

du
ri

ng
w

hi
ch

ti
m

e
it

ha
s

be
en

su
pp

or
te

d
by

th
e

ge
ne

ro
si

ty
of

m
an

y
ph

il
an

-
th

ro
pi

c
in

di
vi

du
al

s
an

d
or

ga
ni

za
ti

on
s,

in
cl

ud
in

g
M

r.
L

au
ra

nc
e

R
oc

ke
fe

ll
er

,
M

r.
R

ic
ha

rd
A

da
m

s,
th

e
In

st
it

ut
fü

r
G

re
nz

ge
bi

et
e

de
r

Ps
yc

ho
lo

gi
e

un
d

Ps
y-

ch
oh

yg
ie

ne
,a

nd
ot

he
r

do
no

rs
w

ho
pr

ef
er

to
re

m
ai

n
an

on
ym

ou
s.

A
pp

en
di

x
A

L
oc

al
D

es
cr

ip
to

r
P

ro
ba

bi
lit

ie
s

an
d

In
di

vi
du

al
P

er
fo

rm
an

ce

T
he

sc
or

es
pr

es
en

te
d

in
th

e
su

m
m

ar
ie

s
of

T
ab

le
2

ha
d

be
en

ca
lc

ul
at

ed
us

in
g

th
e

lo
ca

l
a

pr
io

ri
pr

ob
ab

il
it

ie
s

as
so

ci
at

ed
w

it
h

ea
ch

su
bs

et
,f

ol
lo

w
in

g
th

e
sa

m
e

pr
oc

ed
ur

e
th

at
ha

d
be

en
de

pl
oy

ed
fo

r
al

l
of

th
e

m
aj

or
an

al
ys

es
in

th
e

fi
rs

t
ph

as
e

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

23
7



of
th

e
an

al
yt

ic
al

ju
dg

in
g

pr
og

ra
m

.[2
5
(A

p
px

.C
)]

T
ho

se
ea

rl
y

ex
pl

or
at

io
ns

ha
d

es
ta

bl
is

he
d

th
at

w
he

n
th

e
lo

ca
l

a
pr

io
ri

pr
ob

ab
il

it
ie

s
w

er
e

us
ed

to
sc

or
e

a
pa

rt
ic

ul
ar

su
bs

et
us

in
g

a
gi

ve
n

sc
or

in
g

m
et

ho
d,

th
e

em
pi

ri
ca

l
ch

an
ce

di
st

ri
bu

tio
ns

re
su

lt
in

g
fo

r
di

ff
er

en
t

su
bs

et
s

ap
pe

ar
ed

to
be

st
at

is
ti

ca
ll

y
in

di
st

in
gu

is
ha

bl
e.

It
th

us
ha

d
be

en
co

nc
lu

de
d

th
at

a
si

ng
le

em
pi

ri
ca

l
ch

an
ce

di
st

ri
bu

ti
on

,n
am

el
y

th
e

on
e

re
su

lt
in

g
fr

om
th

e
la

rg
es

ta
ss

em
bl

y
of

fo
rm

al
da

ta
,

co
ul

d
be

us
ed

as
a

re
li

ab
le

re
fe

re
nc

e
st

an
da

rd
fo

r
an

y
su

bs
et

,p
ro

vi
de

d
th

at
th

e
su

bs
et

’s
tr

ia
l

sc
or

es
w

er
e

co
m

pu
te

d
us

in
g

it
s

ow
n

lo
ca

l
a

pr
io

ri
pr

ob
ab

il
it

ie
s.

U
nf

or
tu

na
te

ly
,t

hi
s

un
if

or
m

it
y

of
ch

an
ce

di
st

ri
bu

ti
on

s
is

on
ly

ap
pr

ox
im

at
el

y
co

rr
ec

t.
A

re
-e

va
lu

at
io

n
of

th
is

te
ch

ni
qu

e
il

lu
st

ra
te

d
a

m
ec

ha
ni

sm
w

he
re

by
in

te
rn

al
va

ri
at

io
ns

in
th

e
a

pr
io

ri
pr

ob
ab

il
it

ie
s

am
on

g
di

ff
er

en
t

su
bs

et
s

of
th

e
da

ta
ba

se
co

ul
d

po
te

nt
ia

ll
y

pr
od

uc
e

ar
ti

fi
ci

al
ly

in
fl

at
ed

,o
r

de
fl

at
ed

,s
co

re
s

in
th

e
m

at
ch

ed
-t

ri
al

di
st

ri
bu

ti
on

s
re

la
ti

ve
to

th
e

of
f-

di
ag

on
al

po
pu

la
ti

on
of

m
is

-
m

at
ch

es
.

Fo
r

ex
am

pl
e,

a
gi

ve
n

pe
rc

ip
ie

nt
/a

ge
nt

pa
ir

m
ig

ht
ha

pp
en

to
sh

ar
e

a
si

m
il

ar
en

co
di

ng
st

yl
e,

su
ch

as
a

te
nd

en
cy

to
re

sp
on

d
af

fi
rm

at
iv

el
y

to
am

bi
gu

ou
s

fe
at

ur
es

,
or

pa
rt

ic
ul

ar
pr

ef
er

en
ce

s
fo

r
ce

rt
ai

n
de

sc
ri

pt
or

s,
w

hi
ch

co
ul

d
re

su
lt

in
th

ei
r

tr
ia

ls
ha

vi
ng

re
sp

on
se

s
th

at
w

er
e

m
or

e
cl

os
el

y
co

rr
el

at
ed

th
an

th
os

e
of

th
e

m
is

m
at

ch
ed

sc
or

es
co

ns
ti

tu
ti

ng
th

e
re

fe
re

nc
e

di
st

ri
bu

ti
on

.
Si

m
il

ar
bi

as
es

al
so

m
ig

ht
ar

is
e

fr
om

ge
og

ra
ph

ic
al

or
se

as
on

al
va

ri
at

io
ns

,o
r

ot
he

r
po

ss
ib

le
ca

us
es

.
Si

nc
e

th
e

ap
pa

re
nt

in
di

st
in

gu
is

ha
bi

li
ty

of
th

e
ch

an
ce

di
st

ri
bu

ti
on

fo
r

a
nu

m
be

r
of

la
rg

e
da

ta
su

bs
et

s
ca

nn
ot

be
gu

ar
an

te
ed

th
eo

re
ti

ca
ll

y,
it

is
ne

ce
ss

ar
y

to
ve

ri
fy

em
pi

ri
ca

ll
y

th
at

th
e

ov
er

al
l

re
su

lt
s

ar
e

no
t

in
fa

ct
sp

ur
io

us
ly

in
fl

at
ed

by
su

ch
bi

as
in

g
m

ec
ha

ni
sm

s.
T

he
po

ss
ib

le
in

fl
ue

nc
e

of
id

io
sy

nc
ra

ti
c

in
di

vi
du

al
pa

tt
er

ns
of

a
pr

io
ri

re
sp

on
se

pr
ob

ab
il

it
ie

s
in

ag
en

t
an

d
pe

rc
ip

ie
nt

en
co

di
ng

st
yl

es
w

as
ex

am
in

ed
us

in
g

th
e

da
ta

pr
od

uc
ed

by
th

e
29

ag
en

t/p
er

ci
pi

en
t

pa
ir

s
w

ho
ha

d
co

nt
ri

bu
te

d
fi

ve
or

m
or

e
tr

ia
ls

to
th

e
co

m
po

si
te

da
ta

ba
se

.(
C

ol
le

ct
iv

el
y,

th
es

e
29

pa
ir

s
w

er
e

re
sp

on
si

bl
e

fo
r

27
4

of
th

e
33

6
fo

rm
al

tr
ia

ls
.)

T
he

re
su

lt
s

of
th

is
te

st
fo

r
lo

ca
l

bi
as

in
g

ar
e

sh
ow

n
in

Fi
gu

re
A

,
w

hi
ch

di
sp

la
ys

an
ar

ra
y

of
tr

ac
es

fo
r

th
es

e
27

4
tr

ia
ls

,a
ft

er
th

e
st

yl
e

of
Fi

gu
re

1.
T

he
in

di
vi

du
al

pl
ot

te
d

po
in

ts
ar

e
th

e
cu

m
ul

at
iv

e
z -

sc
or

es
ac

hi
ev

ed
by

ea
ch

of
th

e
29

ag
en

t/p
er

ci
pi

en
tp

ai
rs

ba
se

d
on

th
re

e
di

st
in

ct
ca

lc
ul

at
io

n
m

et
ho

ds
.T

he
‘‘n

on
-l

oc
al

’’
m

et
ho

d
ca

lc
ul

at
es

ea
ch

tr
ia

l
sc

or
e

us
in

g
th

e
a

pr
io

ri
pr

ob
ab

il
it

ie
s

fo
r

th
e

fu
ll

fo
rm

al
da

ta
ba

se
an

d
co

m
pu

te
s

it
s

z -
sc

or
e

ag
ai

ns
t

th
e

st
an

da
rd

em
pi

ri
ca

l
ch

an
ce

di
st

ri
bu

ti
on

fo
r

th
e

ov
er

al
l

da
ta

ba
se

.I
n

ot
he

r
w

or
ds

,t
hi

s
tr

ac
e

is
si

m
pl

y
th

e
co

m
po

si
te

z -
sc

or
e

as
si

gn
ed

to
th

e
su

bs
et

of
tr

ia
ls

co
nt

ri
bu

te
d

by
gi

ve
n

ag
en

t/p
er

ci
pi

en
t

pa
ir

s,
ex

tr
ac

te
d

fr
om

th
e

re
su

lt
s

of
th

e
ov

er
al

ld
at

ab
as

e
of

33
6

fo
rm

al
tr

ia
ls

.I
n

co
m

pa
ri

so
n,

th
e

‘‘l
oc

al
al

ph
a’

’
sc

or
e

is
de

ri
ve

d
by

sc
or

in
g

ea
ch

pe
rc

ip
ie

nt
/a

ge
nt

pa
ir

’s
co

nt
ri

bu
ti

on
s

on
th

e
ba

si
s

of
it

s
ow

n
in

te
rn

al
a

pr
io

ri
pr

ob
ab

il
it

ie
s,

bu
ts

ti
ll

re
fe

rr
in

g
th

es
e

sc
or

es
to

th
e

ov
er

al
le

m
pi

ri
ca

lc
ha

nc
e

di
st

ri
bu

ti
on

.T
he

‘‘l
oc

al
di

st
ri

bu
ti

on
’’

ca
lc

ul
at

io
n

re
m

ov
es

al
lr

ef
er

en
ce

to
gl

ob
al

di
st

ri
bu

ti
on

s,
an

d
al

on
g

w
it

h
it

an
y

po
ss

ib
il

it
y

of
lo

ca
l-

bi
as

in
g

ef
fe

ct
s,

by
sc

or
in

g
ea

ch
ag

en
t/p

er
ci

pi
en

tp
ai

r’
s

da
ta

no
t

on
ly

w
it

h
it

s
ow

n
lo

ca
l

a
pr

io
ri

pr
ob

ab
il

it
ie

s,
bu

t
ag

ai
ns

t
it

s
ow

n
lo

ca
l

m
is

m
at

ch
di

st
ri

bu
ti

on
.

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
23

8



W
it

h
fe

w
ex

ce
pt

io
ns

,a
ll

of
w

hi
ch

ar
e

as
so

ci
at

ed
w

it
h

ve
ry

sm
al

ld
at

as
et

s,
th

e
th

re
e

sc
or

in
g

st
ra

te
gi

es
pr

od
uc

e
a

re
as

su
ri

ng
de

gr
ee

of
ag

re
em

en
t,

es
pe

ci
al

ly
in

th
e

co
m

po
si

te
yi

el
ds

.I
ti

s
ev

id
en

tf
ro

m
Fi

gu
re

A
th

at
th

es
e

th
re

e
m

et
ho

ds
ar

e
no

t
st

at
is

ti
ca

ll
y

di
st

in
gu

is
ha

bl
e,

an
d

th
at

an
y

in
fl

at
io

n
or

de
fl

at
io

n
of

th
e

ov
er

al
l

ef
fe

ct
du

e
to

lo
ca

l
bi

as
in

g
is

le
ss

th
an

th
e

in
he

re
nt

st
at

is
ti

ca
l

un
ce

rt
ai

nt
y

of
th

e
sc

or
in

g
pr

oc
ed

ur
e.

It
th

er
ef

or
e

m
ay

be
co

nc
lu

de
d

th
at

,
w

it
hi

n
th

e
li

m
it

s
of

th
e

st
at

is
ti

ca
l

re
so

lu
ti

on
,e

nc
od

in
g

ar
ti

fa
ct

is
no

t
a

si
gn

if
ic

an
t

co
nt

ri
bu

to
r

to
th

es
e

ex
pe

ri
m

en
ta

l
re

su
lt

s.
T

he
ra

nk
-o

rd
er

ed
ef

fe
ct

si
ze

s
ob

ta
in

ed
by

ea
ch

of
th

e
28

pe
rc

ip
ie

nt
s

an
d

15
ag

en
ts

w
ho

co
nt

ri
bu

te
d

m
or

e
th

an
on

e
tr

ia
l

to
th

e
da

ta
ba

se
w

er
e

al
so

ex
am

in
ed

.
So

m
e

25
%

of
th

e
pe

rc
ip

ie
nt

s,
40

%
of

th
e

ag
en

ts
,

an
d

21
%

of
th

e
pe

rc
ip

ie
nt

/
ag

en
tp

ai
rs

pr
od

uc
ed

st
at

is
ti

ca
ll

y
si

gn
if

ic
an

to
ve

ra
ll

re
su

lt
s,

w
he

re
as

on
ly

5%
of

ea
ch

gr
ou

p
w

ou
ld

be
ex

pe
ct

ed
to

do
so

by
ch

an
ce

.A
ll

bu
t

tw
o

pe
rc

ip
ie

nt
s

an
d

tw
o

ag
en

ts
ge

ne
ra

te
d

ne
t

po
si

ti
ve

ef
fe

ct
s,

co
m

pa
re

d
to

th
e

50
%

ch
an

ce
ex

pe
ct

at
io

n,
an

d
of

th
es

e
fo

ur
in

di
vi

du
al

s,
th

re
e

pr
od

uc
ed

po
si

ti
ve

re
su

lt
s

w
he

n
fu

nc
ti

on
in

g
in

th
e

al
te

rn
at

e
ro

le
.

A
se

pa
ra

te
da

ta
su

bs
et

,
co

ns
is

ti
ng

of
on

ly
th

e
fi

rs
t

tr
ia

ls
fr

om
ea

ch
of

th
e

38
pe

rc
ip

ie
nt

s
co

nt
ri

bu
ti

ng
to

th
e

fo
rm

al
da

ta
ba

se
,

w
as

al
so

ca
lc

ul
at

ed
to

ex
am

in
e

th
e

po
ss

ib
il

it
y

th
at

th
e

co
m

po
si

te
yi

el
d

m
ig

ht
ha

ve
be

en
di

st
or

te
d

by
la

rg
e

da
ta

ba
se

s
pr

od
uc

ed
by

an
y

gi
ve

n
pe

rc
ip

ie
nt

.
D

es
pi

te
th

e
sm

al
l

si
ze

of
th

is
gr

ou
p

of
tr

ia
ls

,t
he

re
su

lt
s

di
sp

la
y

th
e

sa
m

e
li

ne
ar

co
ns

is
te

nc
y

as
th

e
fu

ll
da

ta
ba

se
,a

ch
ie

vi
ng

a
hi

gh
ly

si
gn

if
ic

an
tc

om
po

si
te

z -
sc

or
e

of
3.

89
0.

T
hu

s,
it

is
al

so
cl

ea
r

th
at

th
e

su
cc

es
s

of
th

e
ov

er
al

l
re

su
lt

s
is

no
t

at
tr

ib
ut

ab
le

to
ex

ce
pt

io
na

lp
er

fo
rm

an
ce

by
on

ly
a

fe
w

pa
rt

ic
ip

an
ts

.25

R
ef

er
en

ce
s

1.
H

ar
tm

an
n,

F
.(

19
73

).
P

ar
ac

el
su

s:
L

ife
an

d
P

ro
ph

ec
ie

s.
B

la
uv

el
t,

N
Y

:
R

ud
ol

f
St

ei
ne

r
(p

.1
05

).
2.

T
ar

g,
R

.,
&

Pu
th

of
f,

H
.

E
.

(1
97

4)
.

In
fo

rm
at

io
n

tr
an

sm
is

si
on

un
de

r
co

nd
it

io
ns

of
se

ns
or

y
sh

ie
ld

in
g.

N
at

ur
e,

25
2,

60
2–

60
7.

Fi
g.

A
.

C
um

ul
at

iv
e

z-
sc

or
e

pr
og

re
ss

fo
r

th
re

e
al

te
rn

at
iv

e
sc

or
in

g
te

ch
ni

qu
es

.

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

23
9

http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-0836^28^29252L.602[aid=5053292]


3.
Pu

th
of

f,
H

.E
.,

&
T

ar
g,

R
.(

19
76

).
A

pe
rc

ep
tu

al
ch

an
ne

lf
or

in
fo

rm
at

io
n

tr
an

sf
er

ov
er

ki
lo

m
et

er
di

st
an

ce
s:

H
is

to
ri

ca
l

pe
rs

pe
ct

iv
e

an
d

re
ce

nt
re

se
ar

ch
.

P
ro

ce
ed

in
gs

of
th

e
IE

E
E

,
64

,
32

9–
35

4.
4.

A
lle

n,
S

.,
G

re
en

,
P.

,
R

uc
ke

r,
K

.,
C

oh
en

,
R

.,
G

oo
ls

by
,

C
.,

&
M

or
ri

s,
R

.
L

.
(1

97
5)

.
A

re
m

ot
e

vi
ew

in
g

st
ud

y
us

in
g

m
od

if
ie

d
ve

rs
io

n
of

th
e

S
R

I
pr

oc
ed

ur
e.

In
M

or
ri

s,
J.

D
.,

R
ol

l,
W

.
G

.,
&

M
or

ri
s,

R
.L

.(
E

ds
.)

,R
es

ea
rc

h
in

P
ar

ap
sy

ch
ol

og
y.

M
et

uc
he

n,
N

J:
Sc

ar
ec

ro
w

Pr
es

s
(p

p.
46

–4
8)

.
5.

H
as

ti
ng

s,
A

.
C

.,
&

H
ur

t,
D

.
B

.
(1

97
6)

.A
co

nf
ir

m
at

or
y

re
m

ot
e

vi
ew

in
g

ex
pe

ri
m

en
t

in
a

gr
ou

p
se

tt
in

g.
P

ro
ce

ed
in

gs
of

th
e

IE
E

E
,

64
,

15
44

–1
54

5.
6.

R
au

sc
he

r,
E

.A
.,

W
ei

ss
m

an
n,

G
.,

S
ar

fa
tt

i,
J.

,&
Si

ra
g,

S
.P

.(
19

76
).

R
em

ot
e

pe
rc

ep
tio

n
of

na
tu

ra
l

sc
en

es
,

sh
ie

ld
in

g
ag

ai
ns

t
or

di
na

ry
pe

rc
ep

ti
on

.
In

M
or

ri
s,

J.
D

.,
R

ol
l,

W
.

G
.,

&
M

or
ri

s,
R

.
L

.
(E

ds
.)

,R
es

ea
rc

h
in

P
ar

ap
sy

ch
ol

og
y.

M
et

uc
he

n,
N

J:
Sc

ar
ec

ro
w

P
re

ss
(p

p.
41

–4
5)

.
7.

V
al

le
e,

J.
,

H
as

ti
ng

s,
A

.
C

.,
&

A
sk

ev
ol

d,
G

.
(1

97
6)

.
R

em
ot

e
vi

ew
in

g
ex

pe
ri

m
en

ts
th

ro
ug

h
co

m
pu

te
r

co
nf

er
en

ci
ng

.P
ro

ce
ed

in
gs

of
th

e
IE

E
E

,
64

,
15

51
–1

55
2.

8.
W

hi
ts

on
,

T
.

W
.,

B
og

ar
t,

D
.

N
.,

Pa
lm

er
,

J.
,

&
T

ar
t,

C
.

T
.

(1
97

6)
.

P
re

lim
in

ar
y

ex
pe

ri
m

en
ts

in
gr

ou
p

‘‘r
em

ot
e

vi
ew

in
g.

’’
P

ro
ce

ed
in

gs
of

th
e

IE
E

E
,

64
,

15
50

–1
55

1.
9.

Pu
th

of
f,

H
.

E
.,

&
T

ar
g,

R
.

(1
97

7)
.M

in
d

R
ea

ch
.

N
ew

Y
or

k:
D

el
ac

or
te

.
10

.
C

ho
ta

s,
H

.(
19

78
).

R
em

ot
e

vi
ew

in
g

in
th

e
D

ur
ha

m
ar

ea
.J

ou
rn

al
of

P
ar

ap
sy

ch
ol

og
y,

42
,6

1–
62

.
11

.
T

ar
t,

C
.

T
.,

Pu
th

of
f,

H
.

E
.,

&
T

ar
g,

R
.

(E
ds

.)
.

(1
97

9)
.

M
in

d
at

L
ar

ge
:

IE
E

E
Sy

m
po

si
a

on
th

e
N

at
ur

e
of

E
xt

ra
se

ns
or

y
P

er
ce

pt
io

n.
N

ew
Y

or
k:

Pr
ae

ge
r

S
pe

ci
al

St
ud

ie
s.

12
.

K
ar

ne
s,

E
.W

.,
S

us
sm

an
,E

.P
.,

K
lu

sm
an

,P
.,

&
T

ur
co

tt
e,

L
.(

19
80

).
Fa

il
ur

es
to

re
pl

ic
at

e
re

m
ot

e
vi

ew
in

g
us

in
g

ps
yc

hi
c

su
bj

ec
ts

.Z
et

et
ic

Sc
ho

la
r,

6,
66

–7
6.

13
.

Sc
hl

it
z,

M
.,

&
G

ru
be

r,
E

.(
19

80
).

T
ra

ns
co

nt
in

en
ta

lr
em

ot
e

vi
ew

in
g.

Jo
ur

na
lo

f
P

ar
ap

sy
ch

ol
og

y,
44

,
30

5–
31

7.
14

.
Pu

th
of

f,
H

.
E

.,
T

ar
g,

R
.,

&
M

ay
,

E
.

C
.

(1
98

1)
.

E
xp

er
im

en
ta

l
ps

i
re

se
ar

ch
:

Im
pl

ic
at

io
ns

fo
r

ph
ys

ic
s.

In
Ja

hn
,

R
.

G
.

(E
d.

),
Th

e
R

ol
e

of
C

on
sc

io
us

ne
ss

in
th

e
P

hy
si

ca
l

W
or

ld
.

B
ou

ld
er

,C
O

:
W

es
tv

ie
w

Pr
es

s
(p

p.
37

–8
6)

.
15

.
M

ay
,E

.C
.,

U
tts

,J
.M

.,
H

um
ph

re
y,

B
.S

.,
L

uk
e,

W
.L

.W
.,

F
ri

vo
id

,T
.J

.,
&

T
ra

sk
,V

.V
.(

19
90

).
A

dv
an

ce
s

in
re

m
ot

e-
vi

ew
in

g
an

al
ys

is
.J

ou
rn

al
of

P
ar

ap
sy

ch
ol

og
y,

54
,

19
3–

22
8.

16
.

N
el

so
n,

R
.

D
.,

D
un

ne
,

B
.

J.
,

D
ob

yn
s,

Y
.

H
.,

&
Ja

hn
,

R
.

G
.

(1
99

6)
.

Pr
ec

og
ni

ti
ve

re
m

ot
e

pe
rc

ep
tio

n:
R

ep
li

ca
ti

on
of

re
m

ot
e

vi
ew

in
g.

Jo
ur

na
l

of
Sc

ie
nt

i�
c

E
xp

lo
ra

tio
n,

10
,

10
9–

11
0.

17
.

M
ay

,E
.C

.(
19

96
).

T
he

A
m

er
ic

an
In

st
it

ut
es

fo
rR

es
ea

rc
h

re
vi

ew
of

th
e

D
ep

ar
tm

en
to

fD
ef

en
se

’s
ST

A
R

G
A

T
E

pr
og

ra
m

:
A

co
m

m
en

ta
ry

.
Jo

ur
na

lo
f

Sc
ie

nt
i�

c
E

xp
lo

ra
tio

n,
10

,
89

–1
08

.
18

.
Pu

th
of

f,
H

.
E

.
(1

99
6)

.
C

IA
-i

ni
tia

te
d

re
m

ot
e

vi
ew

in
g

pr
og

ra
m

at
S

ta
nf

or
d

R
es

ea
rc

h
In

st
it

ut
e.

Jo
ur

na
lo

f
Sc

ie
nt

i�
c

E
xp

lo
ra

tio
n,

10
,

63
–7

6.
19

.
T

ar
g,

R
.(

19
96

).
R

em
ot

e
vi

ew
in

g
at

S
ta

nf
or

d
R

es
ea

rc
h

In
st

itu
te

in
th

e
19

70
s:

A
m

em
oi

r.
Jo

ur
na

l
of

Sc
ie

nt
i�

c
E

xp
lo

ra
tio

n,
10

,
77

–8
8.

20
.

B
re

m
se

th
,C

om
m

an
de

r
L

.R
.(

20
01

).
U

nc
on

ve
nt

io
na

lH
um

an
In

te
lli

ge
nc

e
Su

pp
or

t:
Tr

an
sc

en
de

nt
an

d
A

sy
m

m
et

ri
c

W
ar

fa
re

Im
pl

ic
at

io
ns

of
R

em
ot

e
V

ie
w

in
g.

G
ra

du
at

e
th

es
is

,
M

ar
in

e
C

or
ps

W
ar

C
ol

le
ge

,
M

ar
in

e
C

or
ps

U
ni

ve
rs

it
y,

M
ar

in
e

C
or

ps
C

om
ba

t
D

ev
el

op
m

en
t

C
om

m
an

d,
Q

ua
nt

ic
o,

V
A

.
21

.
Pu

th
of

f,
H

.
E

.
(2

00
1)

.
C

IA
-i

ni
tia

te
d

re
m

ot
e

vi
ew

in
g

at
S

ta
nf

or
d

R
es

ea
rc

h
In

st
it

ut
e.

T
he

In
te

lli
ge

nc
er

:
Jo

ur
na

l
of

U
.S

.
In

te
lli

ge
nc

e
St

ud
ie

s,
12

,
60

–6
7.

22
.

Ja
hn

,
R

.
G

.,
D

un
ne

,
B

.
J.

,
&

Ja
hn

,
E

.
G

.
(1

98
0)

.
A

na
ly

ti
ca

l
ju

dg
in

g
pr

oc
ed

ur
e

fo
r

re
m

ot
e

pe
rc

ep
tio

n
ex

pe
ri

m
en

ts
.

Jo
ur

na
l

of
P

ar
ap

sy
ch

ol
og

y,
44

,
20

7–
23

1.
23

.
Ja

hn
,

R
.

G
.,

D
un

ne
,

B
.

J.
,

N
el

so
n,

R
.

D
.,

Ja
hn

,
E

.
G

.,
C

ur
tis

,
T

.
A

.,
&

C
oo

k,
I.

A
.

(1
98

2)
.

A
na

ly
ti

ca
l

ju
dg

in
g

pr
oc

ed
ur

e
fo

r
re

m
ot

e
pe

rc
ep

ti
on

ex
pe

ri
m

en
ts

—
II

:
T

er
na

ry
co

di
ng

an
d

ge
ne

ra
liz

ed
de

sc
ri

pt
or

s.
T

ec
hn

ic
al

N
ot

e
P

E
A

R
82

00
2,

Pr
in

ce
to

n
E

ng
in

ee
ri

ng
A

no
m

al
ie

s
R

es
ea

rc
h,

Sc
ho

ol
of

E
ng

in
ee

ri
ng

/A
pp

li
ed

S
ci

en
ce

,
P

ri
nc

et
on

U
ni

ve
rs

ity
,P

ri
nc

et
on

,N
J.

24
.

D
un

ne
,

B
.

J.
,

Ja
hn

,
R

.
G

.,
&

N
el

so
n,

R
.

D
.

(1
98

3)
.P

re
co

gn
it

iv
e

re
m

ot
e

pe
rc

ep
tio

n.
T

ec
hn

ic
al

N
ot

e
PE

A
R

83
00

3,
P

ri
nc

et
on

E
ng

in
ee

ri
ng

A
no

m
al

ie
s

R
es

ea
rc

h,
Sc

ho
ol

of
E

ng
in

ee
ri

ng
/A

pp
lie

d
Sc

ie
nc

e,
Pr

in
ce

to
n

U
ni

ve
rs

it
y,

P
ri

nc
et

on
,N

J.
25

.
D

un
ne

,
B

.
J.

,
D

ob
yn

s,
Y

.
H

.,
&

In
tn

er
,

S
.

M
.

(1
98

9)
.

P
re

co
gn

it
iv

e
re

m
ot

e
pe

rc
ep

ti
on

II
I:

C
om

pl
et

e
bi

na
ry

da
ta

ba
se

w
ith

an
al

yt
ic

al
re

fi
ne

m
en

ts
.T

ec
hn

ic
al

N
ot

e
PE

A
R

89
00

2,
P

ri
nc

et
on

E
ng

in
ee

ri
ng

A
no

m
al

ie
s

R
es

ea
rc

h,
S

ch
oo

lo
fE

ng
in

ee
ri

ng
/A

pp
li

ed
S

ci
en

ce
,P

ri
nc

et
on

U
ni

ve
rs

it
y,

Pr
in

ce
to

n,
N

J.
26

.
D

un
ne

,B
.J

.,
&

Ja
hn

,R
.G

.(
20

02
).

In
fo

rm
at

io
n

an
d

un
ce

rt
ai

nt
y:

25
ye

ar
s

of
re

m
ot

e
pe

rc
ep

ti
on

re
se

ar
ch

.
T

ec
hn

ic
al

N
ot

e
P

E
A

R
20

02
.0

1,
P

ri
nc

et
on

E
ng

in
ee

ri
ng

A
no

m
al

ie
s

R
es

ea
rc

h,
S

ch
oo

lo
f

E
ng

in
ee

ri
ng

/A
pp

lie
d

S
ci

en
ce

,
P

ri
nc

et
on

U
ni

ve
rs

ity
,P

ri
nc

et
on

,N
J.

27
.

D
un

ne
,

B
.

J.
,

&
B

is
ah

a,
J.

P.
(1

97
9)

.
Pr

ec
og

ni
ti

ve
re

m
ot

e
vi

ew
in

g
in

th
e

C
hi

ca
go

ar
ea

:
A

re
pl

ic
at

io
n

of
th

e
St

an
fo

rd
ex

pe
ri

m
en

t.
Jo

ur
na

l
of

P
ar

ap
sy

ch
ol

og
y,

43
,

17
–3

0.

B
.

J.
D

un
ne

&
R

.
G

.
Ja

hn
24

0

http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2910L.77[aid=977072]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2910L.77[aid=977072]


28
.

B
is

ah
a,

J.
P.

,
&

D
un

ne
,

B
.

J.
(1

97
9)

.
M

ul
tip

le
su

bj
ec

t
an

d
lo

ng
-d

is
ta

nc
e

pr
ec

og
ni

tiv
e

re
m

ot
e

vi
ew

in
g

of
ge

og
ra

ph
ic

al
lo

ca
tio

ns
.

In
T

ar
t,

C
.

T
.,

Pu
th

of
f,

H
.

E
.,

&
T

ar
g,

R
.

(E
ds

.)
,

M
in

d
at

La
rg

e:
IE

E
E

Sy
m

po
si

a
on

th
e

N
at

ur
e

of
E

xt
ra

se
ns

or
y

P
er

ce
pt

io
n.

N
ew

Y
or

k:
P

ra
eg

er
Sp

ec
ia

l
St

ud
ie

s
(p

p.
10

9–
12

4)
.

29
.

So
lf

vi
n,

G
.,

K
el

ly
,

E
.,

&
B

ur
di

ck
,

D
.

(1
97

8)
.S

om
e

ne
w

m
et

ho
ds

fo
r

an
al

ys
is

fo
r

pr
ef

er
en

ti
al

ra
nk

in
g

da
ta

.
Jo

ur
na

l
of

th
e

A
m

er
ic

an
So

ci
et

y
fo

r
P

sy
ch

ic
al

R
es

ea
rc

h,
72

,
93

–1
09

.
30

.
D

un
ne

,B
.

J.
(1

97
9)

.P
re

co
gn

iti
ve

R
em

ot
e

P
er

ce
pt

io
n:

A
C

ri
tic

al
O

ve
rv

ie
w

of
th

e
E

xp
er

im
en

ta
l

P
ro

gr
am

.M
as

te
r’

s
th

es
is

,C
om

m
itt

ee
on

H
um

an
D

ev
el

op
m

en
t,

U
ni

ve
rs

it
y

of
C

hi
ca

go
,C

hi
ca

go
,

IL
.

31
.

A
nd

re
se

n,
J.

(1
98

4)
.S

ta
tis

tic
al

Te
st

s
of

E
xp

er
im

en
ta

l
R

em
ot

e
P

er
ce

pt
io

n
T

ri
al

s.
U

nd
er

gr
ad

ua
te

th
es

is
,

D
ep

ar
tm

en
t

of
C

iv
il

E
ng

in
ee

ri
ng

,
Sc

ho
ol

of
E

ng
in

ee
ri

ng
/A

pp
li

ed
Sc

ie
nc

e,
Pr

in
ce

to
n

U
ni

ve
rs

ity
,P

ri
nc

et
on

,N
J.

32
.

Ja
hn

,
R

.
G

.,
&

D
un

ne
,

B
.

J.
(1

98
7)

.
M

ar
gi

ns
of

R
ea

lit
y:

Th
e

R
ol

e
of

C
on

sc
io

us
ne

ss
in

th
e

P
hy

si
ca

l
W

or
ld

(S
ec

ti
on

II
I)

.
S

an
D

ie
go

,C
A

:
H

ar
co

ur
t

B
ra

ce
Jo

va
no

vi
ch

.
33

.
Ja

hn
,R

.
G

.,
D

un
ne

,B
.

J.
,

&
N

el
so

n,
R

.
D

.
(1

98
7)

.E
ng

in
ee

ri
ng

an
om

al
ie

s
re

se
ar

ch
.

Jo
ur

na
l

of
Sc

ie
nt

i�
c

E
xp

lo
ra

tio
n,

1,
21

–5
0.

34
.

D
un

ne
,B

.J
.,

&
Ja

hn
,R

.G
.(

19
92

).
E

xp
er

im
en

ts
in

re
m

ot
e

hu
m

an
/m

ac
hi

ne
in

te
ra

ct
io

n.
Jo

ur
na

l
of

Sc
ie

nt
i�

c
E

xp
lo

ra
tio

n,
6,

31
1–

33
2.

35
.

D
un

ne
,

B
.

J.
(1

99
3)

.
C

o-
op

er
at

or
ex

pe
ri

m
en

ts
w

it
h

an
R

E
G

de
vi

ce
.

In
R

ao
,

K
.

R
.

(E
d.

),
C

ul
tiv

at
in

g
C

on
sc

io
us

ne
ss

fo
r

E
nh

an
ci

ng
H

um
an

P
ot

en
tia

l,
W

el
ln

es
s,

an
d

H
ea

lin
g.

W
es

tp
or

t,
C

T
:

P
ra

eg
er

(p
p.

11
1–

12
1)

.
(A

ls
o

av
ai

la
bl

e
as

T
ec

hn
ic

al
N

ot
e

PE
A

R
91

00
5,

Pr
in

ce
to

n
E

ng
in

ee
ri

ng
A

no
m

al
ie

s
R

es
ea

rc
h,

Sc
ho

ol
of

E
ng

in
ee

ri
ng

/A
pp

li
ed

Sc
ie

nc
e,

P
ri

nc
et

on
U

ni
ve

rs
ity

,
Pr

in
ce

to
n,

N
J.

)
36

.
D

un
ne

,
B

.
J.

(1
99

8)
.

G
en

de
r

di
ff

er
en

ce
s

in
hu

m
an

/m
ac

hi
ne

an
om

al
ie

s.
Jo

ur
na

l
of

Sc
ie

nt
i�

c
E

xp
lo

ra
tio

n,
12

,
3–

55
.

37
.

H
an

se
n,

G
.

P
.,

U
tt

s,
J.

,
&

M
ar

kw
ic

k,
B

.
(1

99
2)

.
C

ri
ti

qu
e

of
th

e
PE

A
R

re
m

ot
e-

vi
ew

in
g

ex
pe

ri
m

en
ts

.
Jo

ur
na

l
of

P
ar

ap
sy

ch
ol

og
y,

56
,

97
–1

13
.

38
.

D
ob

yn
s,

Y
.H

.,
D

un
ne

,B
.J

.,
Ja

hn
,R

.G
.,

&
N

el
so

n,
R

.D
.(

19
92

).
R

es
po

ns
e

to
H

an
se

n,
U

tt
s,

an
d

M
ar

kw
ic

k:
St

at
is

tic
al

an
d

m
et

ho
do

lo
gi

ca
l

pr
ob

le
m

s
of

th
e

PE
A

R
re

m
ot

e
vi

ew
in

g
[s

ic
]

ex
pe

ri
m

en
ts

.
Jo

ur
na

l
of

P
ar

ap
sy

ch
ol

og
y,

56
,

11
5–

14
6.

39
.

Ja
hn

,R
.G

.,
D

un
ne

,B
.J

.,
N

el
so

n,
R

.D
.,

D
ob

yn
s,

Y
.H

.,
&

B
ra

di
sh

,G
.J

.(
19

97
).

C
or

re
la

ti
on

s
of

ra
nd

om
bi

na
ry

se
qu

en
ce

s
w

it
h

pr
e-

st
at

ed
op

er
at

or
in

te
nt

io
n:

A
re

vi
ew

of
a

12
-y

ea
r

pr
og

ra
m

.
Jo

ur
na

lo
f

Sc
ie

nt
i�

c
E

xp
lo

ra
tio

n,
11

,
34

5–
36

7.
40

.
M

cN
am

ar
a,

B
.,

W
ie

se
nf

el
d,

K
.,

&
R

oy
,R

.(
19

88
).

O
bs

er
va

ti
on

of
st

oc
ha

st
ic

re
so

na
nc

e
in

a
ri

ng
la

se
r.

P
hy

si
ca

l
R

ev
ie

w
Le

tte
rs

,
60

,
26

26
–2

62
9.

41
.

M
cN

am
ar

a,
B

.,
&

W
ie

se
nf

el
d,

K
.(

19
89

).
T

he
or

y
of

st
oc

ha
st

ic
re

so
na

nc
e.

P
hy

si
ca

lR
ev

ie
w

A
,3

9,
48

54
–4

86
9.

42
.

Jo
ne

s,
R

.J
.,

R
ee

s,
P

.,
Sp

en
ce

r,
P

.S
.,

&
S

ho
re

,K
.A

.(
20

01
).

C
ha

os
an

d
sy

nc
hr

on
is

at
io

n
of

se
lf

-
pu

ls
at

in
g

la
se

r
di

od
es

.J
ou

rn
al

of
th

e
O

pt
ic

al
So

ci
et

y
of

A
m

er
ic

a,
B

,
18

,
16

6–
17

2.
43

.
Si

va
pr

ak
as

am
,

S
.,

Sh
ah

ve
rd

ie
v,

E
.

M
.,

Sp
en

ce
r,

P.
S

.,
&

Sh
or

e,
K

.
A

.
(2

00
1)

.
E

xp
er

im
en

ta
l

de
m

on
st

ra
ti

on
of

an
ti

ci
pa

ti
ng

sy
nc

hr
on

iz
at

io
n

in
ch

ao
ti

c
se

m
ic

on
du

ct
or

la
se

rs
w

ith
op

ti
ca

l
fe

ed
ba

ck
.

P
hy

si
ca

l
R

ev
ie

w
Le

tte
rs

,
87

,
15

41
01

.
44

.
Ju

ng
,

C
.

G
.

(1
95

0)
.

F
or

ew
or

d
to

Th
e

I
C

hi
ng

(R
.

W
il

he
lm

,
tr

an
s.

).
P

ri
nc

et
on

,
N

J:
Pr

in
ce

to
n

U
ni

ve
rs

ity
Pr

es
s,

pp
.

xx
xi

–x
xx

ix
.

45
.

Ja
hn

,
R

.
G

.,
&

D
un

ne
,

B
.

J.
(2

00
1)

.
A

m
od

ul
ar

m
od

el
of

m
in

d/
m

at
te

r
m

an
if

es
ta

tio
n

(M
5
).

Jo
ur

na
lo

f
Sc

ie
nt

i�
c

E
xp

lo
ra

tio
n,

15
,

29
9–

32
9.

46
.

Ja
hn

,R
.G

.(
19

89
).

A
no

m
al

ie
s:

A
na

ly
si

s
an

d
ae

st
he

ti
cs

.J
ou

rn
al

of
Sc

ie
nt

i�
c

E
xp

lo
ra

tio
n,

3,
15

–
26

.
47

.
Ja

hn
,

R
.

G
.

(1
99

3)
.

T
he

co
m

pl
em

en
ta

ri
ty

of
co

ns
ci

ou
sn

es
s.

In
R

ao
,

K
.

R
.

(E
d.

),
C

ul
tiv

at
in

g
C

on
sc

io
us

ne
ss

fo
r

E
nh

an
ci

ng
H

um
an

P
ot

en
tia

l,
W

el
ln

es
s,

an
d

H
ea

lin
g.

W
es

tp
or

t,
C

T
:

Pr
ae

ge
r

(p
p.

14
9–

16
3)

.
(A

ls
o

av
ai

la
bl

e
as

T
ec

hn
ic

al
N

ot
e

PE
A

R
91

00
6,

Pr
in

ce
to

n
E

ng
in

ee
ri

ng
A

no
m

al
ie

s
R

es
ea

rc
h,

Sc
ho

ol
of

E
ng

in
ee

ri
ng

/A
pp

li
ed

Sc
ie

nc
e,

Pr
in

ce
to

n
U

ni
ve

rs
ity

,P
ri

nc
et

on
,

N
J.

)
48

.
D

un
ne

,B
.J

.(
19

97
).

Su
bj

ec
ti

vi
ty

an
d

in
tu

iti
on

in
th

e
sc

ie
nt

if
ic

m
et

ho
d.

In
D

av
is

-F
lo

yd
,R

.,
an

d
A

rv
id

so
n,

S.
(E

ds
.)

,
In

tu
iti

on
:T

he
In

si
de

St
or

y.
N

ew
Y

or
k:

R
ou

tl
ed

ge
(p

p.
12

1–
12

8)
.

49
.

Ja
hn

,R
.G

.,
&

D
un

ne
,B

.J
.(

19
97

).
Sc

ie
nc

e
of

th
e

su
bj

ec
ti

ve
.J

ou
rn

al
of

Sc
ie

nt
i�

c
E

xp
lo

ra
tio

n,
11

,
20

1–
22

4.

R
em

ot
e

Pe
rc

ep
ti

on
R

es
ea

rc
h

24
1

http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^291L.21[aid=569416]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2912L.3[aid=569152]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2911L.345[aid=568911]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0031-9007^28^2960L.2626[aid=5053300]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/1050-2947^28^2939L.4854[aid=587243]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0031-9007^28^2987L.154101[aid=5053302]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2915L.299[aid=1927364]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2911L.201[aid=977055]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^291L.21[aid=569416]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2912L.3[aid=569152]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/1050-2947^28^2939L.4854[aid=587243]
http://www.ingentaselect.com/rpsv/cgi-bin/linker?ext=a&reqidx=/0892-3310^28^2911L.201[aid=977055]

