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ABSTRACT

The reaction time to an auditory stimulus (pure tcne)
was investigated as a function of the aversge amount of
information conveyed by that stimulus. The amount of in-
formation in the stimulus was varied by varying a) the
mumber of alternatives and b) the vroportion of times any
one of the stimuli could occur, once the number of alter-
natives had been fixed.

The experiment wes in three parts. In the first,
simple rezetion times were measureé for all the stimuli
that would be involved in the subsequent sizges of the
experiment. In the second strge, the number of different
stimuli wes fixed at two ané the averare information per
stimulus wss varled from zero to one bit, In the third
stage, the number of different stimuli was fixed at four
and¢ the asverzrce informstion per stimulus wes varied from
zero to two bits.

The regression lines found for the last two paris
(E on E) were linear for 11 S's. Furthermore, for three

of the four S's, the two lines coincided.
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Introduction

In a typical reaction time experiment, the subject's
resction time 1s greater when he must discriminate between
two equally probable stimuli instead of simply respondihg
to a single stimulus. Merkell, using one to ten alterna-
tives, has demonstrated that when S has to respond correct-
ly to one stimulus chosen from a number of egually probable
alternatives, his reaction time increases with the number
of alternatives.

The fact that S's reation time to a stimulus A is
greater vhen A is one of several, rather than one of two
equs11y probable stimuli is quite interesting in itself.
When viewed from the stardpoint of information theory,
the phenomenon takes on new scope and in the process,
many new questions are raised.

The reaction time exnerimental situetion may be viewed
as a process of transmitting information. A source, trans-
mits 2 signal over a communications channel., The signzl
reaches its destination (the subject) and S must act as a
receiver or decoder. Upon completion of the deccding process,
he must display the correct response and thus transmit the
message to the experimenter.

In this experiment we will concern ourselves mainly
with the following paerameters: If there are k nossible

stimulil, and the subject knows that the j-th stimulus occurs

with probability P; , then we define the information con-



tained in that stimulus as Ij < =~ Logg pj - If a message

consists of a sequence of such stimuli, the average infeor-

k
L. 13510g2pj

k
mation contained in each stimulus is I = -Z_ Psls = =

where I and I are measured ip bits.

The other parameter which will occﬁpy a central position
in the following experiment 1s, of course E, the average
reaction time associated with the nrevious seguence of
stimuli,

We shall ceduct an exploratory investigation which
concerns itself with the following question: What can-be
said szbout the depen@ence of decision rezction times unon

the average informetion "contained in" the stimulus to which

S is respnonding?



Procedure

general:

4

S was placed in an anechoic reom 2nd was given a pair
of earphones wited for monaural listening. On the arm of
his chair was mounted & box. On the top surfece of the
box was a square array of four circular metallic plates
about the size of pennies, The center-to-center distance
between the nlates was approximately three ecm, At the
center of the square was a "rest™ nosition (see diagram 1),
The box was so designed, that the nlates were raised to

45 volts with resnect to 8. S wore an elzsctrode on his
fourth finger so that his hand would be a2t ground poten-
tial. The onset of the stimulus (a pure tone) trioped a
decimal counter. When the subject responded by touching
the correct nlate, a negative pulse was created. This
pulse, after passing through an amplifier, stonped the coun-
ter.

apparatus:

o+

A pulse, generated by a pulsg generator, triggered a
fixed delay circuit. A fixed interval zfter the delay
circuit had been activated, the warning light fleshed on

for one second. A second pulse left the fixed delay at

v

this time and passed through a variable delay which con-
trolled the latency between the warning and stimulus. After
the pulse left the variable delay, it activated an inter-

val timer which imwediately sent out two signsls: one
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to start the decimzl counter, the other to activate an
electronic switch, Two hundred milliseconds later, another
pulse from the intervel timer closed the electronic switch,
In the meantime, the electronie switeh had passed a sin-
usoidal wave (with a rise-fall time of 10 milliseconds)
through a2 series of attenuators and amplifiers to the
subject's earphones. (See diagram 2)

The subject responded by touching the correct plate,
The pulse created by this response stoppned the decim=l
counter and the reading on the counter indicated the de-
sired latency in milliseconds. If S made an incorrect
response, this was recorded by an error detector which
flashed a light on the experimenter's instrument panel.
A1l stimuli were at the same intensity: -20 db, re 1 volt
rms.
subjectss

Fouwr subjects aged 18-25 were used. Three were female,
one was male. All had normsl hearing. Each subject was
trained at one frequency as followsg B8Sitting in the chamber,
the subject would see a warning light flash., One hslf to
four seconds later, the subject would hear a 2500 cycle
tone (-20 db. intensity). He wss instructed to move his
finger from the rest position to »late #3, then return
to the rest position and awzit the next warning-stimulus.
This training continued until some degree of stability was
achieved in the subject's variability. (For all subjects
four runs of f1fty Btimuli seemed sufficient.) |

The next stepn was to detwrmine simnle reaction times

for each of the four frequencies which were to be used as

stimuli in subsequent stages of the exveriment.



DingrAm 2.

BLDBK DlA rAmM
0% experimental apperatue

PoLex
Tenerator

¥

WARMN N G
Licur
fired
dtla.\(
Y
Variable
e\e\e.\r
\ntervel|
tiver
on{ Lc{-f-
POsh- electrenie
SR i Giorbsh
ostilator

Y

MALEI M

ettenverter

powe v
o-mp\t £rev

Y

Pewey
c-tlenvetor

AL ¢

SUBSECT g
RESPONGES

on
™decimma) —0 -0
toonterleoff
© o
e
e L o ——
detectord =

mon e v e

e.o-r]s\mv ne



experiment I:

Four runs of 50 stimuli apiece were taken. S was in-
structed to put his finger on the rest position, await the
wzrning light, touch the proper plate when the stimulus
occured, then return to the rest position. All runs were
taken at an intensity of -20 db. re 1 volt rms. The
experimental conditions are best summarized by the follow-

ing table:

run # stimulus frequency (cps) proper responge
(plate
1 200 1
2 750 2
3 2500 3
L 6000 s

eXperiment II:

Four runs of 50 stimuli apiece were tzken. S was
instructed in the following manner: "In this run, you will
be presented with a sequence of 50 tones. Some of them
are tone "a" (a sample of tone "a"™ was given here), some
will be tone "b"™ (a sample of tone "b" w=s civen here),
These tones will be presented in a random order. However,
the probability of tone "a" occuring is .5; the probability
of tone "b" occuring is .5. This does not necessarily
mean that exactly half are "a"'s and Half are "b'!'s,

"When you hear tone "a", you are to touch plate "a",

When you hear tone "b", you are to touch plate "b".\ (Since



tones "a" and "b" were chosen from the four tones in the
preceding experiment, the plstes which S was instrueted to
touch, corresponded to thé nlates he had touched (for the
tones in nuestion) in experiment I. )

After a thirty minute practice period, the subjects
were assumed to be trained and the experiment commenced.

In this stage of the gxperiment, the warning period was
fixed at two seconds. (Since a choice situation was in-
volved, the subject would have no wey af anticipating the
stimulus by watching the warning light and "jumping the
gun",)

This experiment was repeated three times (to make a
total of four runs in 2l1l) for each S. Each time, the aver-
age information invut was altered over a renge from O to 1
bit by varying the probabilities eand telling the subject
what the respective probabilities were to be. 1In all cases
the probabilities were such that pp2 p, (subject, of course
to pg + pp = 1) and if the frequencies involved were f,
and fy , then fip»f,. These conditions are best summarized

by the following table and table 3:

subject ' £, (cps frlcps)
RB 200 2500
AA 200 6000
KM 200 750

DG 750 2500




experiment IIT:

The subjects were given the following instructions:

"You will be presented with a seguence of 50 tones, Some

will be at

some will
it "

n 1

"The

a
be

11

frequency of 200 eps (a sample was given here),

et a frequency of 750 cps (a sample was ziven here),
" 1" 1" 1 25‘00 i " " 1" 1 It

1 1t " ft 6000 1" " n 1 tt i L

toneg will be presented in random order, However,

the probabilities for each tone are as follows: Calling

the tones 1, 2, 3, and 4 resvectively, py= Dp= D3=DL=%.

This does not mean that exactly 25% will be 1ta, 254 will

be 2's ete

“"When you hear tone 1, touch plate #l; when vou hear

tone 2, touch plate #2; ete., "

The experiment was repeated four times, the average

information being varied by varying the probabilities in

a manner best described by the following table (also see

table 4):

run
i
2
3
N
/]

6*

By Do D3  5) TR

w25 «25 25 .25
W10 .30 40 +20
.08 Ak .60 ;18
Ol e .80 o
.02 .06 +90 D2
400 .00 1.00 .00

* Thispdnt was tzken as the simple RT for tone 3 sbove.



In this instance, corresponding runs were ldentical
for a2ll subjects, Since the probability sets were fairly
complicated, a sheet was placed in view of the subject,
upon which the pertinent probabilities were described.

For this experiment, subjects were, in general, slow
to catch on, and it took 30 minutes to an hours' training
before the subjects had mastered the technigque of diffefen-
tieting betweenthe resnective tones.

The experimenter was sble to make note of all mistakes
as they occured in both the second and third experiments,

The experimental sessions took nlace over a period of
two months. Each session was divided into two to four
afttings, each sitting lasting nine minutes. Each entry
in tables 1, 5 and 6 represents the average of 50 points.
Inrall, each subject's responses were measured for 650

stimuli.



Results
gxperimeht 1t

It is observed that all subjects display a tendency
to have lower averarse reaction times to the 200 cps and
2500 e¢ns stimuli than to the 750 cps and 6000 cps ones (see
table 1 and fig. 1). This bias is prebably due to the spatiel
relationship that exists between the plates. The correct
responses to the 750 cps and 6000 cps tones were plates 2 & L
respectively (see diagram 2). When the subjects were asked
if they found it essier to go to any particular plate,
it was unanimously azreed that it was "easier" to react
in a dowvnward direction (to plates 1 & 3) than in an up-
ward direction., At first, this might appesr to be an
unwanted voriable; ideally, the RT's would be such that
a statistieal test would admit the hypotheses thzat 211 came
from the same population., Bnut, in fact, this wvariation
does not disturb the exveriment at 2l1l1. We are more interested
in changes in responses and not so much in the responses
themselves per-se. The stztement will become clezrer =s
the discussion progresses,
experiment II:

BEach subject was presented with sets consisting of a
different pair of tones (taken from the six possible com-
binations of four tcnes, taken two at a time)., This was
done so that any bias connected with 2 particular stimulus
(vhich seemed to be uniformly vpresent in all subjects)

would be distributed over 211 subjects.
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each stimulus. Average information is defimed in the
Shannon-sense: E = =(pylogsop, ¥ pPplogopp). The ordinate
is the ave-age tedction timé observed at a fixed average
information input. The solid, straight lines renresent

the lines of linear regression of % on E. The correlation
coefficient between % and T for each S, 1s expressed in the

following table:

subiject| RB AA KM DG
T |.99 .93 .98 94

It is seen that =2 high degree of linearity does #xist,.

Errors are tabulated Dbelow. The general entry in the
table is the number of errors commited by a given S for
a given run,

average information input (bits)

:}1. 000 971 Jgaz  Jhoo 000
subject RB ¥* O 0 1 0 0
AA a 1 2 0 0
KM 0 0 0 0 0
DG 0 0 0 0 0

Examination of fig. 3 sugrests that, although there is
no systematic trend for all S's, the variability of RI's
in the two choice experiment are, in general, higher than

those of the simple RT exneriment,
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experiment III:

In this experiment, a2ll subjects listened to the same
sets of stimuli for corresponding runs. Each run consistéﬂ
of 50 stimuli, some of which were tone 1, some tone 2, etc.
If the probability of stimulus number i occuring is )
then table 4 indicstes the maﬁner in which the sets (pi)
were chanpged from run to »un. Fig. 4 shows the linear re-
lationship between average RT and average information input
where I = -¢£21 Dy logo p;. The encircled points on fig.k
apply to comments in the sammalry section. The correlation
coefficients between T and I are presented in the following

table:

subject | RB AA KM DG
SN MRl IR e C e -

Errors are tabulzted below. The generzl entry in the table

1s the number of errors commited by a2 given S for a given

run,
average information input (bits)
2,00 1,08k .58 1.01 0,60 Q00
subject RB\i 1 1 ¢ 0 0 0
AA L4 2 0 2] 0 0
KM i ¢ 4 i § 0 0
DG L 3 2 b L Q
]

Examination of fig.5 again reveals no systematic trend.
However, it should be rnoted that the verisbility for the L-
choice exnerimental condidion is almost everywhere sreater

than the variabilities associsted with the 2-chcice experiment,



Table 1:

MEAN REACTION TIMES OF EACH SUBJECT FOR EACH OF
THE FPOUR FREQUENCIES TAKEN SEPERATELY

(time messured in milliseconds)

freouenev:iin cps

200 750 2500 6000
RB 279 280 243 266
AA 197 214 207 2173
KM 297 326 206 318
DG 195 235 ) O, -
Table 2:

STANDARD DEVIATIONS ASSOCIATED WITH EACH MEAN
IN THE TABLE ABOVE

Frequency in ceps

200 . 750 2500 6000
RB 36 29 34 42
AA 29 i L% 13
KM 30 34 40 T4
e i 15 14 24
Table 3:

AVERAGE INFORMATION CONTAINED IN A STIMULUS WHEN
THERE ARE TWO STIMULI, a&b, WHICH OCTUR WITH PROBABILITIES
Py & Dp (Dy40, = 1)

UF! | ’5 04 02 ul O




Table 4:

PROBABILITY COMBINATIONS OF THE STIMULI AND
AVERAGE INFOCRMATION CONTAINED IN EACH STIMULUS

FOR THE FOUR CHOICE SITUATION

(py» D2y D3y Dy ) I
(0, Bk, G ) 0
(.02, .06, .20, .02) .60
(.05 12, 80, 04) 1,01
(0B, <13, 60, 418) 1.58
(<10 «30; 40, .20) 1.84
(8%, 2%, .23, L25) 2.00
Table 5:

INFORMATION INPUT,

AVERAGE REACTION TIME

(RITS)

AND STD.DEYWATIN FOR EACH SUBJECT IN THE TWO CHOICE

SITUATION (Given in M.S)
| 1 (BITS) (™;s)
RB AR LY iipm o4 B
.000 (243;34) (2133;13) (326;34) (178;14)
470 (363382) (264371)  (354;48)  (211;70)
.722 (407390) (311;64) (365;57)  (253;54)
971 (480;93) (340;55)  (373;64)  (272;73)
1,000 (4553103) (ZT68T) | [Beosgs) . (320475)
Table 6
INFORMATION INPUT, AVERAGE REACTION TIME
AND S'RDEVIATION FOR EACH SUBJECT IN THE FOUR
CHOICE SITUATION (Guven in M, 5)
I (BITS) (Tss)
54z AA KM _Dag
. 000 (243;34) (213:13)"  (326;34) J178;:14)
.60 (421;200) (353:179) (455:;13) (2673109)
1301 (535382) (#25;231) (518;99)  (326399)
1.58 (780;202) (539;283) (618;115) (398;99)
1.84 (904;266) (555;227) (4013;96) (585;91)
2.00 (7003137) (648;250) {6593;140) (444;146)
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Discussion

Since the mean RT's appear to fall a'ong a line of
regression t Ze#@ I , it would be of value to be sble to
construct confiderce limits onv &@ . Before we attemg this,
let us examine the conditions necessary to the suewess of
such a task; then we shall examine our exveriment to see
if it falls within the realm of the method, '

The conventional theory of confidence limits on lines
of regression hinges on two assumptions:233’LF First,
that the dependent vesrisble (%) is independently, normally
distributed about a true regression line BE 2 £+@T, Secendly,
that each Ei has the same variance (v2). We shall examine
the vzlidity of these assumpntions in view of the experiment
at hand,

In a report nublished by the Controls Systems Labor-
atory of the University of Illinois, Christie and Luces
hynothesized that a reaction time (t) which entails a de-
cision-making process, can be thought of as consisting of
two commonents: t = ty+ t,. 1ty is a base time, dependent
only upon the mode of stimulus presentation and motor éétinns
required, Svecifically, it is not dependent uvon the char-
acter of the choice demanded, The value of te.s in turn,
depends only upon the choice demended and not upon the stim-
ulus mode or motor zctions required. These assumptions

seem, to the writer, to be reasonable ones, and the bulk

of this discussion will denend upon them.



It is also reasonable to further restrict the nature
of the hase reaction time to be egquivilent (in esserce)
to the simple reaction time corresponding to thet mode of
stimulus and that particular motor action demanded of the
subject. For example, sunnose the experimentsl situation
is the two choice one, where either tone "a"™ or tone "b"
can occur, Then 1ty would be the simple reaction time as-
sociztéd with tone "a'" if tone "a"™ were the stimulus and

t, would be the simnle rezsction time asscecisted with tone

b
""" when tone "b" wes the stimulus.

Clacssic exneriments hove shown that simple reaction
times of this sort are normally distributed.6 Hence, we
make the following assertiocn: 1) t, is a normal varizte
with mean M and variance Vg.

The distribution of tc is a2 1ittle less easy to come
by. Christie and Luce7
"Suppose no decision has been reached by time t following
stimulation zt time Q. Then the probebility that the
decision will be reached between t 2+d t+ At (where At is
small) is anproximately vpronortional to 4At, the constant
of proportionality beingA ."

It should be stressec¢ that this is not a statement of

fact, but merely a hynothesis which naceses the virtuves of

mathematical simplicity and intuitive reasonableness,

suggest the following »oint of view:

33

Experiments have been done ~glong the line of ILuce & Christie's

hypothesis, end the results are such that the hyvothesis seems

to be close enough to the right track not to warrant pe-

8

Jection,



1k

The preceding assumption, couched in probability terms
leads us to the distribution of t, (see appendix T

£(ty) = Aexp(-Atc)

If the distributions of the respective wvariables ¢,
ty end t, are denoted by h(t), g(ty) and f(tc) then

H(tytt,) = h(t) = |g(x) £{t-x)dx ~
This turns out to be aamessy integral and it suffices to say
that h(t) is not normal (see appendix II). Nor, for that
metter is the distribution of %, p(E), normally distributed
(see appendix IIT).

If the initial assymptions about the nature of decisien
reaction times are accepted, we are led to the conclusion
that the distribution of the mean reaction times is not
normally distributed.

As was mentioned previously, the theory of confiderce
intervals for lines of regression hinges on two assumptions:
Thet of normality and that of equality of varisnces. The
first of these assumptions is vioclated if the preceding

argument is accepted. However, even 1f the first were not

false, the second would be violated by the results in tables
Y Bod 6. Tor if Ela 52, ...,%kweve normally distributed,

then, for the given exverimental conditions (equal number

e *
s-
of samples) (gl would be distributed according to Snedcor's
J 0
F distribution with 49 and 49 d4.f. 3 If the hypo#h;sis

TL'=TL:---.‘ % . Lo P g (Si) o =
' Y« 1is to be satisfied, then lmin G Fo = 142,

where Fy = 1,61 at the 5% point.

% fov Lk3,°4 course
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Computations show thet none of the data satisfy this
eriterian. Thus, construction of confidence intervzls on
the lines of regression,‘using conventional technioues,
would be erroneous and the sttemnt is necesszrily abandoned.

The reader may balkicat the reasoning behind the first
part of this argument, Does it meke sense to accept a
compzratively unproven hypothesis in nreference to data at
hand?

If the hypotheslis 1s the only evidence to the contrary,
certainly not. But, if’'there is, in addition, other em=-

pirical evlidence to negate a potential assertion, then it is
fair to summon 21l weapons (intuitive ones included) to
make the contra-hypothesis more acceptable, (This is this
writer's owvn view, )

In view of these developments, the writer has adopted
a slightly different noint of view in determining v & @ than

a

is ordirarily found in work of this sort. If the reader

will examine figs. 2 & 4, he will notice that, the way the
lines of regression are constructed, they 2lways pass through
the ordinate axis 2t the experiment=lly determined valué of
% corresponding to I =0. This was done intentionally, since,
the value of € when I is O corresponds to a simple reaction
time., These simple reaction times have consicerably lower

variances than have the decision RT's. Hence, if there are

any "most reliable" voints on figs..2 & 4, these are certainly
the ones. The slopeezﬁﬁ;fbund by the ususl least squares

method.
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When the experiment was first conceived, it was thought
that the study of errors would prove fruitful., If the sub-
jeet makes an incorrect response, the information thst he
transmits 1s less than the information he recé#ives. It
seemed reasonable to assume that as the task becames more
complex, the subject whdld make more mistakes. Stated in
information theory language: The higher the information
input, the higher the (probable) degree of ecuivocation.

This 15 a rather general statement, so let us guallify
it in terms of the experiment at hand:The subject receives
a stimulus with which is associated (on the average) E bits
of information. He must make a decision, then react by
glving the correct response. If there is a source of &gulvolation
dn this channel, one is justified in asking about its origins.
As this writer sees it, the source is twofold: If the
subject were not constrained to responéd in as short a fime
as nossible (i.e. if this were not an RT exveriment) the
source of equivocation would be strictly dependent upon the
nature of the stimuli. If there were two stimuli, the sub-
Ject would be less ant to make an error than if there were
twenty.

However, this expsriment demands that the subject "make
up his mind" quickly. He is rushed, so to speak. Hence,
time becomes a parameter Influencing the information lost
in the transmission process,

In our experlment, the possible number of stimuli never
exceeded four. These fovr stimuli were carefully chosen so

thet, given a chance to think about them, a person with normsl
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hearing would not confuse them, Any two tone# in the

stimulus ensemble were at least an octave apart; octave
confusion was minimized, in turn, by choosing the tones at

200, 750, 2500 and 6000 cps. It was hoped,that once this
source of error was minimized, equivocation would be almost
exclusively dependent upon RT. As 1t turned out however,

the trend for the subjects as a whole was to make only a

small number of mistakes so thet Einﬁsitransmitted. (8ee tables
on pages 10 and 11.) Hickll, in an RT experiment, urged his
subjects to react faster, even 1f it cost them some accur-

acy. It did, and he found that t was reasonazble correlated

with Ttpansmitted -
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Summary

Two difficulties were encountered in anslyzing the data.
The first concerned the nature of the disiribution of t.
This distribution (once a few assurmptions were made) turned
out to be non-Gzussien, and rasther eumbersowe , to boot.

1 3

As a result, any statistical treatment of the data wss sorely

restricted. One might be temnted to uce the Centrel Limit
Theorem and thus arrive a2t a normal distribution for E!%
However, in this case, the use of large szrple methods on
a sample of size n=50 is a risky business, Moreover, the
primary use of normality ould be the construction of con-
fidence limits sabout the persmeters in the linear regress-
icn scheme. To accomnlish such a task using conventional
meﬁhods, a condition of homoscedasticity (egquality of var-
iances) must be reslized. It was not. These two factors
combined to meke the usual confidence Interval argurents
lose their utility.

The second disappointment was encountered when, contrary
to "pre-experimental intuition", errors did not display a

meaningful trend.

The experiment is not without mesning, however, Bricker,
in his coniribution to Quaster's survey on informetion theory
methods in psychology, states that modern work in the region

of RT experiments has sugrested the hypothesis 13 o that
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averzge RT, unless otherwise restricted, is an increasing
linezr function of the average amount of information
transmitted from the display to the response." (In our

case, the average information transmiftted was essentially
equal to the average informetion received by the subject)
Furthermore, Bricker pcses the question: Does this relation
hold no meatter how T is varied? Hymanl , using visual

.

stimuli, showed this to be so over a range of information

(Rx]
]
o

es from O to 3 b

b

By consulting fig #, we see that the noints which are
encireled, fall, in general, cuite close to the line of
regression of t on I for the four stirulus case. These
encircled nOlan are the mean RT's corresponding to the
average information inputs for the two choice case. Thus,
(over a relatively small range of i valves), our data
seems to substantiate this hypothesis.

In view of the intial objectives of this investigation-
to investigate tThe dependence of decision reattion times
upon the averagse information associated with the stimulus
to which S is responding=- some degree of suceess has heen
achieved., However, there is room for improvement within
the bzsic structure of this experiment,

The variabilities for all poirts show fluctu-tions
which might weil be reducedé if the trainimg periods for
each section of the experiment were extended considerably.
In eddition, the number of noints which constitute a set,
could well be extended beyond 50. This would both increase
the reliability of the experiment and the validity of using

the Central Limit Theorem in dealing with the vari-ble %.
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It would also be of interest to extend the range of
information Iputs to five, six or seven bits, if possible.
It will be a difficult task, however, using audltory dis-
plays; to handle five bits of information requires the
ability to discriminate between 32 alternatives. . In aud-
itory displays, this is no mean accom»nlighment,

Finally, the question of variability should come under
serutiny. In our experiment, for a fixed vzlue of f, the
variability was higher in the four alternative case then in
the two alternative case. Was this caused by subject
veriability, or 1s the varience really dependent upon the
number of alternatives fwhich may not be urnicue for a fixed I)?

The answer to these guestions (and more imnortant, the
answer to the cuestion: Are they imnortant cuestions?) lies

in future experimentation.



21

Conclusions

If the information input is varied in a situation
where there are two possible stimuli, the line of regression
of T on T displays a great deal of linearity with correlation
coefficients between T and I guite close to unity.

A similar, but weaker statement can be made concerning
the four choilce situation.

When the two lines of regression are sunerimnosed unon
each other, they appear to coincide, for three of the four
subject, To some degree, this substantiates a hypothesis
that average RT's are increasing linear functions of average
Information transmitted, no matter how the value of I is

determnined (e.g. indepencent of the number of alternatives,.
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