Luct's (1963) two-state decision rule was tested and con-
firmed, The task required a cholce between two alternatives,
one off which was recommended by a partially accurate ob-
server Whose accuracy was known only within rather broad
limits {60-90%). The bias ta choose one alternative or the
other was manipulated by payoff matrices.

Imagine that you are to make a ''yes-no'' (y-n)
decisign about whether stimulus Y or stimulus N was

"'presented' on that trial. The only mformatlon you
- have .about the presence of Y or N is the binary (1 or
'0) repqrt of a partially accurate (60-90%) '"perceiver"

(1 goes with Y goes with y), Payoffs for correct and
incorrect decisions of both types are specified on each
. trial by a 2 by 2 payoff matrix, If, on some trial, your
partially accurate perceiver reports ''1'* and the pay-
off is symmetric (correct decisions gain you one point,
incorrect decisions cost you one point), what will you
decide? To almost everyone the question seems so
trivial that they are sure it must be a trick, Obviously
one should choose y and, if one did not think there was
any possibility of a- trick, intuition assures us that
almost every human being would choose y.
Of course, it 18-possible to make the situation a little

more ‘Interesting by making the payoffs asymmetric, °

for example, paylng 6 for a correct n decision and
charging only 1 for an incorrect n decision, while pay-
ing only 1 for & correct y decision and charging 6 for
an inoorrect y decision. Now what do you choose, if
the percelver says ''1''? Given the vague information
ons has about the accuracy of the perceiver, there is
no- obviously right answer to this question, and the
Pprobability of a subject's choosing y in this situation
could: be anything between 0 and 1. However, with this
_payoff matrix, if the perceiver says '0,'" it is ob-

vious that one should choose n, and again our intuition
tells us that almost every human being would choose n,

In -essence, the.above two paragraphs have specified.

Luce's. (1863) two=state deoision rule. A formal state-
ment of the.rule can.bs.found in Luce (1963). A simple
intuitive statement’ of tlie rule is as follows: Whenever
the payoff matrix does not ''go against'* the perceiver,
always follow the perceiver, Note that a symmetric

" payoff “matfix does not go against efther kind of re-
port; .asymmetric payoffs go against one of the two
possible reports.

The present paper reports an experimental test of

Luce's two-state decision rule. One reason for testing
the rule-is that its, validity ia crugial for the evalu-~
ation by means of operating characteristics of the
hypothesis that some particular sensory or memory
system: in human: beings: has only two states, For a
discussion of this issue, see Wickelgren (in press).
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Method

The only cases that are important for testing Luce's
rule are those where the payoff matrix dbes not go
against the perceiver. However, there is a danger that
these cases might seem too obvious to many Ss, leading
them to misperceive the task or 'fool around." To
prevent this, some more interesting cases where the
payoff matrix went against the perceiver were inter-
mixed with the "symmetric' and '‘went with'' cases.
In some of the ""went against!' cases, it was possible to
determine which choice would produce the maximum
expected value (no matter what the accuracy of the.
perceiver in the range from 60 to 90%). In other cases,
this was not possible, Thirteen different payoff matrices
were used, six favoring ''yes'' answers,one symmetric,
and six favoring ''no'' answers. See Table 1 for a list:
of the six types of asymmetric matrices. There were
26 -different conditions, representing all combinations
of the two perceiver reports with the 13 payoff ma-
trices. A conditions was presented on a 8 x 5 card as
follows:

Semiaccurate Perceiver says YES

(60-90%)
RESPOND
YES NO
v YES +1 -1 .
PRESENTED NO — +6 B

Five sec was allowed for responding to a given card..

.All 26 oonditions were presented, then the pack was

shuffled and presented again, In a single session, the
26 conditions  were presented 23 times. There were
four sessions for each S, N

" Five M.I.T, students were run, two under the percep-
tual set previously described, and three under a recog-
nition ' memory instructional set. The recognition
memory set was formally identical to the perceptual
set, except that the information was said to be provided
by a partially accurgfe external memory. All Ss were
paid, but their pay was not contingent upon their per-
formance, Luce's two-state decision rule should be
correct without financial motivation, for intellectual-
achievement motivation would appear to be stronger
than the small financial motivation that can be offered
in experiments of this sort.

There was no trial to trial feedback. Thatis, Ss were
not. told, after they had chosen y or n, whether Y or N~
had been presented on that trial, Feedback can produce
sequential dependencies on the prior outcome. sequence
even in a psychophysical task (Carterette, Priedman,
& Wyman, 1966). Its effect onadecision making experi~
ment of the present type can be to turn it into a binary
Prediction task with Ss focusing largely or exclusively
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Table'l- * Percentage of choices that “agreed with” the partially
sccurate perceiver or memorizer (PM)

Perceptual Set

Memoty Set

MG DB SB sp CH
With PM” 100 100 .99 1.00 1.00
o 100 100 1.00 99 1.00

t PM”
: 1.00 98 - .86 90 950
99 .98 .90 72 .76
.10 00 .98 .10 o1
.04 .00 .98 07 .00
o048 00 38 .06 .01
.02 00 .38 .04 02

on the prior sequence of outcomes, The experixxients of

* Lee (1963), Lee & Janke (1964, 1965), Lee & Zentrall
*(1966),| and Lee & Gordon (1966), which attempted to
- test the eriterion decision ruleof signal detection theory

seem particularly. likely to lead toa sequential "'pattern
guessing'  set, and -the results of these experiments
suggest. thia did.in fact ocour. If. this 18 true, these ex~
periments are inconclusive with respect to the decision
rule used by humans in unidimensional decision making
on a continuous scale, .
Results and Discussion

The probabilities of choices that agreed with the
partially acourate perceiver or memorizer (PM) when
the payoff matrix: (a) went with the PM, (b) was sym-

‘metric, or (c) went against the PMare shown in Table 1,

The went with results are averaged over all payoff
matrices because the differences were negligible,

The probabilities for the went with and symmetric
payoff matrices are the only ones that test Luce's
two-state, decision rule, These probabilities are pre-
dioted to ‘be 1.00 by Luce's rule, and the empirical
probabilities are 1,00 or .99 for every S. Thus, the
results indicate that Luce's two-state decision rule is
correct, in accord with intuition. The occasional vio-

lations were so rare that they can be ignored for the

purposes of testing two-state theories of perception
and memory by means of operating characteristics.,

--Furthermore, “the few violations that did occur were

confined almost entirgly to the first session and seem
attributable to the conceptual complexity introduced

by shifting the- payoff matrix on every trial and giving
the S only 5 sec to respond.

That the results were so highly consistent with Luce's
""rational'" decision rule for dichotomous information,
even when Ss had to rapidly adjust to a new payoff ma~

trix on every trial, argues strongly for its general

validity. Certainly, there is no reason to suggest that
rapid switching of payoff matrices induces Sstouse the
rational decision rule, Nevertheless, if one is concerned
about this, one could always test the two-state assump~
tion about the sensory or memory system under
comparable conditions (with the payoff matrix switched
on every trial),

The results of the present experiment support Luce's

~ two-state decision rule and suggest that, wherever

continuous operating characteristics are found by vary-
ing payoff matrices, we can be rather confident that
the sensory or memory system has more than two
states. Of course, to be absolutely sure of this, future
experiments to test the two-state hypothesis in some
sensory or memory absolute judgment. situation, might
replicate the present decision making experiment on
the same Ss that perform in the sensory or memory
task—just to be sure that Luce's rule is true tor

" these S3,
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