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In probabilistic concept learnine experiments the Ynsigtie function is
a n~efnl model., For rmite a numher of sitvations in which subiects give
csubjective nrobrbilitv ectimates q}(v1/ﬂ\ thrt one of two mutu=lly

exclugsive hynothemen ir true the transformrtion

Q(H /D)

log === . _ (1)
1 - q,(n /n) .

nroduces values "TTR that are linearly related to the (obiective)

Baveian loeo likelihood ratios BLLR, with
n(n/ﬂ )

BILR = - ==, (2)
,n(n/v ) :

(cf De ¥lerk 1968, De T.eeww 19A8, 1969a, 1969 b).

The logistic law save, ecrnivalently, that there are constants } anr é
svech that
e /) = S ()
1 1w exn(-—XRf.LP - '5 '
Tn other relrted exmeriments (Opve, in preparation) subiecct's confidence
in the hvnotbe rst ia mepsured by hi~ choice reaction time (ORT), Tn this
casre the logit trensformation cenrot be annlied. "o vronnse the followinge

substitute

CRT — o \ en . L
Lo “x g T T e ")

Solvinge for OPT gives

¢
. Ko Naer(rBUIR 4 ¢ ) -
R = T,...‘, A (avﬂ(!ﬁﬂ'f"" 4 ,é\} y (\)

or, ecuivalentlv,

“Q‘J“ ‘?(’Y'D(v JRTTT)‘ L(\) ’ (67
1+ expl- FoTE -4y

ORT =

Prom the firzt exnression

1im  ORPT - X, : . (7)
RIIR= ~& :




snd from the gecond

1im CRT = /7 . (8)
PLIY iy 4 0 ; !

it

Of course if g = 0 and (‘ 1 the fonetions defined by (3) and (€) nrre

identical. Conmbining (2) and (4) gives

(7, /D) . :

1 OR™ — oy C

o PR . = o R S RTLE 4 i Q).
log log 2 ch jT’T.T.,.,. + ¢, (2)

1] - 5['(171/;;.-

or

CRT = (p =~ X )| (M s e (10}

In other words ovr nronosal amounts tn vsing the SZ«’(T?,‘ /DY of (3) am an
underlyines voriable, which is linearly related to CPT, Tf 2D« and

: i
,7? O then "MT is a astrictlvy menntenic increasing function of BLIP with

values x ’<"C*~’"‘{,-’} s vhere the velues annroach the seymntoter M - ] and
¢
~

0R™ = of "az BIIR annroaches 440 ~nd — a° resnerctivelw, IFf BTIP - — G/)/
?,

ther M = (4 /',’ Vie, it o /1 ther oo™ = (x4 13 Y72 jrdenendent

nf the value of BLIR, Yoreover CRT is symmetric around BIIPR = - G/y y in

~

the sense that for BLILP = ¢ - é/)( it is true th-+

ol L1 ...fé"-_/l’f; .PX“{. £y )_ (1)

1+ E’XT;(."LJ_B !
B r
and for RIIR = - 2 - ¢/ ¥

A+ wexp( €r ) {12)

o .

i
onr 1+ exp({J )

il

&dding un (11) and (12) sives
n" :,‘
or(E ~ /v or O (- & - f-’/r) = o + 3. (13)
) I .
vhich ig indenendent of & .
P
‘nother nntural meveralisation thnt comen 4o mind ir (rritine x for RILR

“nd v for CRM)

log 1:”“_*%{; = Pm(X)o (1)




~hern Dm im = nolvnomial of derree m. In other words

i

Y = e L (15)
1 4 'egn(-Pm(xY)

A 4. Xexp(~Pm(x)3

If m = 1 then this function ir identical mith the one discusced in. the
nrevious section. Of course (15) tends to becnme trivial if we trke m
larse, both in the continuous case (“eierstrass' theorem) and in the

finite cose, If we have n data noints (xi,yi) then, if only

n
o((’min(yi) (16)
i=1
and
n .
8 mly,), (17)
¢ i=1

m=mn -~ 1 marantees a nerfecf fit. We provose the more general form (15)
becruse slight quadrafic deviations from linearitv, for examnle, mav very
well have a psychological meaning,

-

In fitting the function (15) to the data we nroceed from equation (14).

Let ” zl} denote any vector norm. “e want to minimize
ror 5o =m0l (1

lon —
- ¥
for a fixed value of m. Thix formulation surrests, in a natural way, a

two-gtame process. Select any noir of values o(o and. /}o in the convex
region defined by (16) and (17). Transform y by the senernlized logit
transformation, and find the best fittine polvnomial of dersree m. Recause
in most cases we shall onlv be interested in verlues m < 3, this can
safely be done by the‘clnssical normal ecuation method (althoush
orthogonal nolynomials can, of céurse, also be used). Compute the

volues P;(x) and move « and 4 in the convex rerion in such a way thnt
{18) is minimized for the current valves of Pm(x). Observe that the
reneralized logit transform ncsessés continuous derivatives everyvhere in

this resion. RBecoure fitting pol-momials is {comnutationnlly) such an




easy thing to do, and because fhe-x—values (end thus the matrix of the

noermal ecuations) remain- fixed, the most satisfactory way to minimize

(18) may very well be to select a larege set of nermissible trial values

(‘XO. QO) and to retain the bést ones, The search can then be continued,

if necersary, in a smaller recion.
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