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The use of d' as a dependent measure of many-
alternative, forced-choice performance is widespread
in the study of perception and memory. Elliot’s (1964)
tables, which list d’ as a function of the number of
orthogonal alternatives (M) and the proportion of
correct choices (P), have become a standard reference
(as evidenced by recent ‘citations in undergraduate
texts, ¢.g., Kintsch, 1977; Massaro, 1975). Unfortu-
nately, the tabled values of d’ are not accurate to the
two decimal places listed and occasionally are in error
in the first decimal place. The purpose of this note is
to provide a revision of Elliot’s tables in which the
precision has been uniformly extended to two decimal
places and the coverage has been expanded to include
several more low values of M.

In fairness to Elliot, the original values were never
represented as accurate to the nearest hundredth.
Although somewhat indirectly stated, d’ for an ar-
bitrary M alternatives and P proportion correct was
warranted only to lie within the interval bounded by
the true d’ values for expected proportions (P —.02)
and (P + .02). As an illustration with four alternatives
and 70% correct choice, d’ could take any value from
1.42 to 1.57 (see Table 1 on the following two pages),
although the reported values seldom approach the
maximum allowable error. In addition to Elliot’s

‘acknowledgment, it is unlikely that the errors in the
tabled values have greatly affected any substantive con-
clusions. Nevertheless, the increased availability of

computing facilities since these values first appeared

in 1959 (see Elliot, 1964) has reduced our tolerance
for imprecision, while the sustained usage of d' as a
performance measure suggests the even greater useful-
ness of an expanded table.
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Table | was based on numerical evaluation of the
expression

P - b

Given that ¢ and ® represent the ordinate and ar,-
under the lower tail of the unit normal dxstrlbunon
respectively, the integral is conveniently mterpreted
as the likelihood of a sample value from the signal
distribution exceeding all of the sample values from -
M —1 identical and independent noise dlStrlbuUOns
In order to avoid the difficulties of double integy. -
tions, ®(x) was approximated to six decimal plac
by an algebraic formula (Hastings, 1955). The maip
integral was approximated from x = —4.0 to 100“'
using Simpson’s rule with a minimum of 175 intey.:
vals. All calculations were in double precision (l1ﬂ
figures on a PDP-11/10). Finally, since Equation |’
is actually an inverse function for present purposes,‘i‘
a hill-climbing routine was employed to search ou(:
d’ values which yielded expected values of p wnthm
.0001 of the tabled arguments.*

As a precaution agamst programming errors, ds
were also computed via an equivalent expressxon“
proposed by Elliot; viz,

dyeeoMldx.

5

1 -P = j(')*‘”z exp(z2/2)
x ¢(¢“{exp[z’/(2M—2)]} - d’)dz, o

where the original limits of integration and numbery
of intervals were appropriately increased to obtain;
the desired level of accuracy. Finally, we undertook
an independent check of selected d's on a separafe
computer system using Equation 1 with Gaussnan§
quadrature and a different search routine. g
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NOTES

1 . A related FORTRAN program allowing the user to SPC"‘”‘
nontabled values of P and M is available from the first author. o
2. Equation 2 is obtained from Equation 1 following a change’
variable. A misprint in Elliot (1964) includes the —d’ term wiltg
the argument of the inverse cumulative normal, 7' 3
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Tabile 1
Values of d’ for M-Alternative Forced Choice
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Table 1 (continued)
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