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Figure 1. The probability of reinforcement for various

values of the angle ex. Due to their symmetry only half

the curves are given. The reinforcement function f(y)

which has been assumed is given in (22).
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TABLE 1

THEORETICAL VARIANCE OF THE ASYMPTOTIC RESPONSE DISTRIBUTION

FOR VARIOUS VALUES OF a

a U,-theory S,..theory I-theory

0 3.290 3.290 2.290

9° 3.239 3.221 2,294

18° 3.186 3.149 2.306

36° 3 .. 082 3.002 2.354

90° 2.866 2.653 2.653

120° 2.876 2.628 2.876

150° 3.017 2.812 3.099

180° 3.290 3.290 3.290
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Symmetric Theory

In the S-theory, the previous assumption for the k -distribution
m

is replaced by

(36) k (x, x ) ~ k (x; x ~ n).m n -n n

while the remaining assumptions of the U-theory are applicable here as

well. Under these assumptions (l3) becomes

r(x) ~ jkh(X, x ) "l(x ) r(x ) dx . + Jk (x, X - n) no(x ) r(x) dxn _ n --n - n n n - n -n n

To compare the predictive character of the uniform and symmetric models we

shall solve (37) for the asymptotic response distribution, r(x), taking

for ~ and f(y) the functions assumed previously in (2l) and (22).

The method of solution follows the same pattern outlined in solving (25)

so that we shall omit the details here. From (37) then we have

which implies a response variance of

(39)
2 n2 4 sin ex

"sym ~ 3" - 3n - 2.ex

The similarity of the density functions in (33) and. (38) indicate with

regard to the asymptotic response distribution that the uniform and symmetric

models do not behave very differently. The two response distributions
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differ mainly in their variances, the variance associated with the uniform

model being consistently larger. It will be noted in Table 1 that the

response variance as a function of a has a minimum value in each theory,

although the minimum variance occurs at different values of a. In the

U-theory the response distribution r(x) has a minimum variance when

a = 1.79 radians (1030
) while in the S-theory the minimum variance occurs

when a = 1.91 radians (1100
).

Although both theories lead to similar asymptotic response distri-

butions they do have Some different characteristics which are brought

out by considering their sequential predictions. Unfortunately, however,

the sequential statistics are not easily obtained with these linear models

since simple recursions do not arise. To point up some notable differences

between the uniform and symmetric models we shall consider in the next

section the special case e = 1. for which simple results are possible.

Sequential Properties: rn(x!Yo,n_l)

The response distribution on trial n, given a miss on trial n - 1,

the sequential statistic to be considered here, is defined, in terms of

the density functions, by

(40)
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where p( YO ) represents the probability of a miss on trial n .-1.
,n

The numerator term in (40) is .equal to the first integral in (7), that is,

(41)

which, for general e, gives

(42) j (x, s 1) "O(x ) j(x /sl) dx dS ln n- . n n n- n n-

+ e J-k (x, x.) "O(x ) r (x ) dx •
mn n n n n

Since the first integral in (42) cannot be simplified further, we take

e = 1, and thus have for the numerator term,

(43) j +l(x, Yo ) = Jk (x, x ) "O(x ) r (x ) dxn ,n ill n n nn n

The denominator term in (40) equals

so that combining (43) and (44), we obtain the general expression sought;

(45) Jk (x, x) "o(x ) r(x ) dx
(I) ill nn n n n

r l·x yO· . = -=.........:;:;-J~...::----"~=---=--=~..;:;:.......
n+ . ,n "O(x) rn(x) dx



- 21-

is ~Gonst~nt. Thus

(46)
21 J"o(x ) r (x ) ax

rr .' n nn 'n

J"o(x) rex) ax

1
= 2"

~hiGh indiG~tes that the response distribution follo~ing a miss in the

uniform model is a uniform distribution ind~pendent of the trial number n·

For the s;ymmetriG model in which we assume e'luation (36), rn+l(x IYO)

given in (45) depends on the response distribution of trial n so that

in general it will change oyer trials. If, for example, the asymptotic

response density given in (38) is inserted into (45), the conditional

function which results is

( Iy ) - l:.... (1 . "sin arx ° -2 T ...• 2
,n " 2(" -a) (3" -2a) - 2 sin a

GOS x)

The distribution implied by (47) is unimodal in the interval (~'" ,,)

and symmetriGal about X= ° for all·values of a <; Jr. Since (46)

and (47) differ considerably the se'luential statistic we a~considering

here forms a basis for distinguishing the two models empirically. It

should be emphasized however that both (46) and (47) depend on the

assumption e = 1 and this may be untenable or difficult to establish

empirically for both models. The models to be.Gonsidered in the next

seGtion do not have this defect.
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Stimulus Sampling Theory

In the finite version of the stimulus sampling theory it is usually

assumed that each element comprising the stimulus set is conditioned to

at most one response ata given time. (An element may be in an unconditioned

state, in which case the element is conditioned to no response.) The

continuous version of the theory is obtained by relaxing this restriction

and permitting an element to be conditioned to a range of responses. The

conditioning state of an element is then represented by a density function

k(x,z) where z denotes the mean of the distribution and x a value

of the response random variable. We shall further assume here, since we

are mainly cOncerned With periodic continua, that the distribution implied

by this density function is symmetric about the mean z. (In [2], k(x}z)

is called a smearing density.)

The sequence of events which takes place on a given trial is then

conceptualized as follows. See [2] for "a more detailed statement. A

stimulus element is drawn by the subject from the set available on the

given trial which, we shall assume in this paper, consists of exactly one

element. In this special case, the state of the organism on each trial

is given by a value of a single parameter, viz. the mean z; knOWing .the

value of z (and) of course, the smearing density k(x,z)) we may determine

the probability of the response x falling within any specified interval

on the response continuum. In practice, however, the mean z is not known

to the experimenter, and it is more meaningful to discuss the density of

z on trial n (denoted by gn(z)) and to define the response density,
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(48)

g (z), that is,
n

r (x)
n

It will be seen that it is more convenient to express the conditioning

assumptions of the stimulus sampling theory in terms of recursions involving

rather thang (z)
n

r (x)
n

when g (z)
n

r (x), Since equation (48) can be used to obtain
n

is known, this procedure will not result in any loss

of generality,

Following the OCCU1;'rence of the response x
n

in the simple non-

determinate case, four outcomes are possible, These outcomes are described

by two dichotomous 1;'andom variables, the reinfo:rcement va1;'iable Y and
n

a variable denoted by F
n

(or which specifies whether the

reinforcing .eventis "effectivell
0 When Y = 1

n
and F = 1

n
(or given

Fl,n), Le., when the subject has been informed he is "correct" and

this reinforci.ng event is "effective", it is assumed that the mean of

the k-distribution. shifts to the point of the response, that is,

zn+l = xn ' To obtain the recursion which indicates how the density of z

changes after each trial, we shall need. the joint density of the events

zn+l (or x ), Fln ~n
and Y .,

1,n If e denotes the probability of

F = 1, then
n

(49)
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the reinforcement is not effective (F = oL
n

Then the mean of the k-distribution does not shift, but re~ins fixed for

the subsequent trial, that is, zl = z. The joint density associatedn+ n

with these events is

(50)

It is further assumed that when the subject is incorrect (Y = 0)
n

and the "reinforcement" not effective (F = 0)
n

that z =z·thus
n+l n'

(51) (l-e) g (z) !k(X,Z) n (x) dx •n. 0

For the effect of the fourth possible outcome (Fl,n and Yo,n)

on zn' we shall consider three possible alternatives:

(I)

(8)

(u)

Z =: Z
n+l n

Z =x +)'n+l n

Assumptions (8) and (U), respectively lead, as will be seen, to stimulus

sampling analogs of the symmetric model (when )' = n) and the uniform

model discussed previously. Assumption (I) leads to a distin~t theory

we shall term the Identity (or I) theory. The joint densities correspond-

lng to these th+eeassumptions are as follows:
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(I) jn+l(z, Fl , YO ) = e gn(z) J1l0(x) k(x,z) dx
,n ,n

(52) (8) jn+l(z, Fl ' YO,n) = e r (z- y) 11 (z - y)
,n n 0

(u) jn+l(z, Fl ' Yo,n) = 2~ J1l0 (x) rex) dx .
,n n

lly(!ombining (49), (50), (5l) and one of the equations given in

(52) a recursion for g (z) may be obtained. We shall consider separately
n

each of the three possibilities.

Identity Theory.

Equations (50) and (5l) may be combined and simplified immediately

to give

Combining (53) with (49)

(l - e) gn(z) Sk(x,z) (llo (x) +lll (x» dx

(l-e)g(z)
n

and (52I) gives the recursion

Asymptotically this reduces to

lll (z) r(z)
g(z) = -...-7~----­

l -J1l0(x) k(x, z) dx
) r(z)
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which we abbreviate by introducing H(z) as follows:

(55) g(z) = E(z) r(z)

From (55) and (48) the asymptotic expressions for rex) can be obtained,

multiplying (55) by k{x)z)" integrating over z" and. using (48) we have

(56)
(

rex) = Jk(x,z) H(z) r{z) dz "

If we take for k(x" z) and "1(x) the functions stated pre'viously. in

(21) and (2.3)" respectively" (56) may be solved explicitly for r{x)" The

result of this soluti.on i.s

rex) = in (1 +~i~exex cos x)

which hss a variance of

sin a
ex

Comparing (58) with .the variance expressions of the linear U and 13

theories given i.n (34) and (39) indicates at least one significant

difference" The minimum variance in the Identity theory occurs as ex

approaches zero" or" alternatively, the variance increases monotonically

as a increases. In the U and ·s theories, however" the vari.ance has

a minimum when a equals 103 and. 110 degrees respectively. (See Table 1

for comparative values of the variance 0) Thus varying a would appear

to be one way of discriminating between the Identity theory and the two

linear theories" (It shOUld be noted that although it is possible to
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formulate the Identity model within the linear theory context, simple

closed form expressions do not result for this mOdel and for this

reason it was not discussed previously")

Uniform Theory

The appropriate :r:ecursion obtained by summing (52U) with (49)

and (53) is

(59) gn+l(Z) en (z) r (z) + 2
e. ]no(x) r (x) dx + (1- e) g (z)1 n.n n n

which gives asymptotically

The asymptotic response density rex) is then equal to

(60) r(x);] k(x,z) nl(z) r(z) dz + in]] k(x,z) no(x') rn(x') dz dx',

but due to the symmetry assumption of the k-distribution k(x,z); k(z,x)

so that the integration over z equals one·o 'Thus (60) becomes

( 61) rex) = Jk(x,z) nl(z) r(z) dz +~n JnO(x') rex' ) dx'

;Jk(x,z) nl(z) r(z) dz +2:- -J n (x') r(x' ) dx'
2n 1

which clearly agrees with (25)0 Thus the two uniform theories lead to

the same asymptotic response distribution"
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8ymmetr~c Theory

To obta~n the recurs~on in g (z) for the symmetr~c model, we
n

let 7 = rr in (528) and combining (528) with (49) and (53) we obtain

At asymptote

(63)

or in terms of r(x)

(64) r(x) = L: k(x,z) rrl(z) r(z) dz + J_: k(x,z) rra(z.~ rr) r(z - rr) dz .

Equation (64) is in fact precisely equivalent to the asymptotic response

density of the linear-symmetric theory given in (37). To show this more

expicitly we perform a change of variable in the second integral of (64).

Let (z - rr) = z', the second integral then becomes

(65) Ja k(x, Zl + rr) Ka(Z') r(z') dz'
-2rr

but since the functions k(x, z' + rr), rra(z'), and r(z') are periodic

(w~thperiod equal to 2rr) we may change the limits of integration back to

(-.rr, rr). Thus identifying kh(X, X
n

) with k{x, z) the equivalence

between (64) and (37) is explicitly realized. Thus the two symmetric

models give rise to the same asymptotic response distribution. This is not

to suggest, however, that the two theories are identical.



- 29 -

Sequential Characteristics

The sequential

be discussed hE'rE' as

statistic r l(xlYO ) considered previously will
n+ ~,n

well as for the stimulus sampling thE'ories. First

we considE'r g l(zlYo ) defined by
n+ "IT

(66)

The nmnE'rator of (66) for the identity theory is obtainE'd by summing (51)

and (52I); thus from (66)

(67)

Which is, of coursE', equal to

(68)

indicating that this statistic is indepE'ndent of e.Theconditional

rE'sponse density r l(x/Y
O

) is obtained dirE'ctly from (68) by thE'
n+. ,IT

usual procE'durE' of first mUltiplying both sidE'S by k(x,z) and then

integrating OVE'rz;

(69) r+l(x/Y )
IT .o,n

r(x) - jk(X,Z) "1(11) rn(z) .dz

j "O(x) rn(x) ax
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Using the functions for r(x), k(x,z) and nl(z) given previously in

(57), (2l), and (23), respectively, we obtain the asymptotic conditional

response density r(x IY.o );,n

(70) ( I ) l [ ((2n -jex)
r x Yo,n = 2n .l + 2

4o:n - 4a,-

sin ex

sin2 ex
) cos xJ

The expression in (70), it will be noted, does not agree with either of

the two previous expressions for this statistic (see (46) and (47)).

For

(5l) with

the U and S theories, g l(z IYo ) is obtained by summingn+ _ ,n

(52U) and (5l) with (52B), respectively. In the former case

r (x) dx
n

andfor e = l

indicating that

Thus the uniform.stimulus sampling theory agrees with the corresponding

implications from the corresponding linear theory. In the S-theory,



which, unlik;e (68), depends on eo If e 1,

(74) g ""l( z 110 ) =n'i'" . In

"o(z- f)

J"O(x)

r (z - f)
n-----

r (x) dx
n

giving for the response density

(75)
jk(X, z t y) r (z) "o(z) dz

~'----c:--- nJ"o(x) r n(x) dx

Since equation (75) and (45) are equivalent when k (x, x') = k(x, Xl t y),
m

the two symmetric theories are seen to imply the same expressions for

r tIC x IYo .) for the special case e = 1"n _ )n

It should be pointed out perhaps that (71) and (73) can be used to

estimate e for the symmetric and uniform theories so that definite

predictions can be made for the sequentia.l chara.cteristics, Expressions

such as :r tl(xiY1 ) can easily be obta.ined in these theories and in all
n _ )D

cases they show a dependence on eo

Exkensions

'l'he ideas developed in this paper may "be directly extended to other

continua than the circumference of a circle, More importantly, the non-

determinate conditions of reinforcement may be varied in several directions

Without disturbing the main lines of the mathematical a.rguments leading
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to the mean asymptotic response distributions or some of the simpler

sequential statistics. For instance, it is clear how to modify the theory

of the basic target experiment described at the beginning in order to

predict response behavior when the subject is shown the exact position

of the target on those trials on which he misses. Another possibility

of some interest is to show the subject the target's exact position

on a certain proportion of the trials independently of the correctness

or incorrectness of his response.



- 33 -

REFERENCES

[l] Suppes, P. A linear learning model for a continuum of responses.

In R. R. Bush and W. K. Estes (Eds.), Studies in Mathematical

Learning Theory, Stanford] Stanford University Press, 1959,

pp. 4oo-4l4.

[2] Suppes, P. Stimulus sampling theory for a continuum of responses.

In K. J. Arrow, S. :Karlin, and P. Suppes (Eds.), Mathematical

Methods in the Social Sciences, 1959, Stanford: Stanford University

Press, 1960, pp. 348-365.

[3] Suppes, P.and Frankmann, R. W. 'rest of stimulus sampling theory

for a continuum of responses with unimodal noncontingent determinate

reinforcement. J. exp Psychol., in press.



Director, Naval Research Laboratory
Attn: Technical Information Officer
Washington 25, D. c. 6

Armed Services Technical
Information Agency
Arlington Hall Station
Arlington 12, Virginia 10

Cff"ce of Naval Research
Branch Office
1030 Green St.
Pasadena 1, Calif. 1

1

,

,

,

,

,

,

,

,

,

,

,

,

,

Professor Milton FTiednian
Department of Economics
University of Chicll-go
Chicago 37, Illinois

Professor Noarn Chomsky
Department of Philosophy
Massachusetts Institute of

Technology
Cambridge, ~~sss.c.husetts

Dr. Eugene Galanter
Department of Psychology
University of Pennsylvania
Philadelphia 4, Pe=sylvania

Professor Johan Galtung
Department of Sociology
Columbia University
New York 27, New York

Professor Raymond FTankrnann
Department of Psychology
University of Illinois
Urbane., IllinOis

Professor C. W. Churchman
School of Business Administration
University of California
Berkeley 4, California

Professor Robert Fagot
Department of Psychology
University of Oregon
Eugene, Oregon

Dr. Ward Edwards
J::epartmentof Psychology
University of Michigan
Ann Arbor, Michigan

Professor Gerard Do:breu
Cowles Foundation for Research

in Economics
Yale Station, Box 2125
New Haven, Connecticut

Professor Robert Dorfman
Department of Economics
Harvard University
Cambridge 38, Massachusetts

Professor Merrill M. Floo.d
231 West Engineering
UniversJ.ty of Michigan
Ann Arbor, Michigan

Professor Burton Dreben
Department of Philosophy
Emerson Hall
Harvard University
Cambridge 38, Massachusetts

Professor P. H. Dubois
Department of Psychology
Washington University
St. LoUis 5, Missouri

Dr. Clyde E. Coombs
Do:partment of Psychology
University of Michigan

Ann Arbor, Michigan

Professor Edward C. Carterette
Department of· Psychology
University of California
Los Angeles 24, Calif.

Dr. J. A. Do:utsch
Center for Advanced study in

the Behavioral Sciences
202 Junipero Serra Blvd.
Stanford, California

Professor W. K. Estes
Department of Psychology
Indiana University
Bloomington, Indiana

Professor James Coleman
Do:partment of &lcial Relations
Johns Hopkins University
fultimore, Maryland

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

Professor Ma.x Black
Department of Philosophy
Cornell University
Ithaca, New York

Dr. funald Campbell
Department of Psychology
Northwestern University
Evanston, Ill.

Mr. J. Merrill Carlsmith
Department of Social Relations
Harvard University
Cambridge 38, Mass.

Mr. Richard S. Bogartz
Psychology Department
U.C.L.A.
Los Angeles 24, Calif.

Professor R. R. Bush
106 College Ha11
University of Pe=sylvania
Philadelphia 4, Fa.

Professor Lyle E. Bourn'e, Jr.
Department of Psychology
University of Utah
Salt lake City, utah

Professor Alan Ross Anderson
Department of Philosophy
Yale University
New Haven, Conn.

Professor Gustav Bergmann
Department of Philosophy
State University of Iowa
Iowa City, Iowa

Professor Edward G. Begle
School Mathematic.s Study Group
Yale University
Drawer 2502A
New Haven, Co=.

STANFORD UNIVERSITY

TECHNICAL REPORT DISTRIBUTION LIST

CONTRACT Nonr 225(17)

(NR 171-034)

Professor Rudolf Carnap
Department of Philosopby
University of California
Los Angeles .24, Calif.

Professor David BlackWell
Department of statistics
University of California
Berkeley 4, Calif.

Dr. R. F. fules
Department of SoCial Relations
Harvard University
Cambridge, Mass.

Professor T. W. Anderson
Department of Statistics
COlumbia University
New York 27, N. Y.

Department of M<l.thematics
Michigan state University
East lansing, Michigan

Professor Ernest Adams
Department of Philosophy
University of California
Berkeley 4, California

Professor Norman H. Anderson
Department of Psychology
University of California
ws Angeles 24, Calif.

Professor C. J. Burke
Department of Psychology
Indiana University
Bloomington, Indiana.

Wright Air Deve~opment Center
Attn: WCLDPP, fu's. Southern
Wright-Patterson AF Base, Ohio

,

,

,

,

,

,

,

stanford Research Institute
Document Center
333 Ravenswood Ave.
Menlo Park, Calif.

The wgistics Research Project
The George Washington University
707 - 22nd st., N. W.
Washington 7, D. C.

Operations Research Office
69:::5 Arlington Road
Be:hesda 14, Md.
A:tn ~ Tne Library

0-:f1ce ,of Technical ServiCes
f,p"rtment of Commerce

:' '-ington 25, D. c.

Library
Cowles Foundation for Research

in Economics
Yal" Station, Box 2125
New Haven, Conn.

C",nter for Philosophy of Science
University of Minnesota
Mi::,neapolis 14, ,Mi=.

The RAND Corporation
1700 Main st.
Santa I~Jnica, Calif.
A~tn: Dr. John Ke=edy

Office of Naval Research
Branch Office
1000 Geary st.
San FTancisco 9, Calif. 1

Commanding Officer
Office of Naval Research

Branch Office
Navy No. 100, Fleet Post Office
New York, New York 35

Office of Naval Research
Group Psychology Branch
Code 452
Department of the Navy
Washington 25, D. C.

Off, ce 'of Naval Research
Mathematics Division, Code 430
Department of the Navy
Washington 25, D. c. 1

Director, USAF Project RAND
Via: AF Liaison Office
The RAND Corp. Library
1700 !>Bin st.
S=ta Monica, Calif. 1

Office of Naval Research
Branch Office
346 Broadway
New York 13, N. Y. 1

Offi-ce of Naval Research
lL>gistics Branch, Code 436
D",partment of the Navy
Wa"hington 25, D. C. 1

Offi ce of Naval Research
Branch Office
The John Crerar Library Bldg.
86 E. Randolph; St.
Chicago 1, Ill. 1



Professor Wen4ell~. Garner
Department of Psychology
Johns Hopkins University
Baltimore 18~ Maryland

Dr. Mtirx:ay Genter.heber
Institute for Advanced study
Departllltnt of loRtha.lll(l.tibs
Princeton, Ne.... Jersey

Professor Leo A. Goodnlan
Statistical Researcb ~nter

University of Chicago
Chicago 37, Illinois

PrOfessor Nelson Goodllla.n
Department of Philosop}ly
University of Penn:iylvania.
PhUadelphia, PennsylVania

Professor Harold Gulliksen
Educational Testing Service
20 Na.ssau St.
Princeton, New Jer.sey

Dr. uJ.ther Haibt·
International Business loRchines

Corpot-a.t1on
YorktoWn Heights, New York

Professor Harold W. Hake
Department -of' Psychology
University of' Illinois
Urbana, Illinois

Dr. Raphael Hanson
Department of' Psychology
Reed College
Portland 2, Oregon

Professor Albert H. Rastorf
Department 01' Psychology
Dartmouth College
tranover, New Hampshire

PrOfessor Carl G. Hempel
Department of Philosophy
Princeton university

. Princeton, New Jersey

Professor Davis H. Howes
Department of Economic and

Social Science
M9.ssa.chusetts Institute of

Technology
CambridGe 39, Masse.chuse.tts

PrOfessor Leonid Hurwicz
School of Business
University of Minnesota.
Minneapolis ·14, Minnesota.

Professor Rheelll F. Jarrett
Department of Psychology
University of California.
Berkeley 4, California

Prof'essor Lyle V. Jones
Department of Psychology
University of North Carolina
Chapel Hill, North Ca.1'Ol1na

Professor D::mald Kalish
Department of Philosophy
University of' California
las Angeles 24, Cali1'ornia.

Professor Harold H. Kelley
Laboratory for Research in

Social Relations
University of Minnesota
Minneapolis 14, Minnesota

Pro1'essor John G. Kemeny
Department of M!l.thematics
Dartmouth College
Hanover, New Hampshire

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

-11-

Dr. WillillJl1 Kel:>aen
Center f'or ~bavioral Sciences
202 Junipero .Berra Blvd.
Stanford, Cal1fcn'11ia

Professor T. C. i;'OoptBans
Colorlea Foundation, for Besearch in

Economics
Box 2125, Yale st;ation
New Haven, Connecticut

Mr. Franklin Kraane
Department of' Psychology
333 Cedar st.
Yale University
New HaveD. Connect·ient

Professor W. Kruskal
Department of Statistics
Eckart HaIL 127
University ofChica8:o
Chicago 37.· Illinois

Professor David La Berge
Department of PsycholOgy
University of Minnesota
Minnee.polis l4, Minnesota

Professor Paul Iazar1'e~d

Department of Sociology
Columbia University
Ne" York 27. New York

Dr. Fernhardt Lieberman
Department of Social Relations
Rarvard University
Cambridge 38, Massachusetts

Pro,fes$or Frank logan
Department of' Psychology
Yale University
Ne.... Haven, connecticut

Professor Duncan wce
Department of PsycOO~
University of Pennsylvania
Phlladelphi1;l. 4, ·PaOIlSJI'lvml.1e.

Dr. David McConne;tl
RF 887
1314 Kinnear Rd.
Col1lll\bus 8, Ohio

Prof'essor WllJ,.iam. J. McGill
Department of' Psychology
Colunibia University
New York 27, New York

Professor Robert McGinnis
Department of SOciology
University of' Wisconsin
Msuiieon 6, Wisconsin

Dr: Fenoit Mandelbrot
Ha:wkes Ave.
Ossining, New York

Pro:Cessor Jacob Marsch.a.k
Box 2125, Yale StaMon
~rew Haven, Connecticut

Prof'essor $smuel Messick
Educational '!'esting Service
Princeton University
Princeton, We'll: Jersey

Professor G. A. Miller
Department of PsyChology
Harvard University
Cambridge 381 Iokssachusetts

FrofeGsor Richard c. Montague
De})8.!'tll1ent of Philosophy
University of California
Los Angeles 24, Oe.lif'ornia

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Dr. O. K. Moore
De:pe.e.rtment of Sociology
Bi:lx 1965. Yale Station
Nl:1t Haven, Cotlnecticut

Professor. Sidney Morgenbesser
~]lB.rtment-of' Philosophy
ColUlllbia. University
New ,York ::17, New York

Professor Oscal" Morgenatern
Department of Economics and

Social Institutions
Princeton University
Princeton, New Jersey

Prof-essor Frederick Mosteller
Depal'tlllent of Social Reolations
:WU-Vard University
CalDbrid.ge 38, Massachusetts

Professor Ernest Nagel
Center for 'Behavioral SCiences
202 Ju.nipero Serra Blvd.
stanford, California

Professor Theodore M. Newcomb
Department of Psychology
Unj.vet'sity 01' Michigan
Ann Arbor, Michigan

Profepsor Jerzy Neyman
Department of' Statistics
University of' California
Berkeley 4, California

Professor Vincent Nowlis
J;lepartment of' Psychology
Rochester University
Rochester, New York

Professor A. G. Papand.reou
Depa.rtmen~ of Economics
University of California
:Berke'1.ey 4, Calif'omia

Dr. Juliet Popper
Departnrent of Psychology
University of' Kansas
lawrence, Kansas

Prof'essor Willia.l!l F. Prokasy. Jr.
Department of Plolychology
Pennsylvania state University
University Falk, Pennsylvania

Dean G. Pn1itt
Political Science Department
North....estern University
Evanston, Illinois

Professor Hilary Putnam
Department of' FhUosophy
Princeton University
Princeton, New Jereey

Professor Willard. V. Quine
Department of Philosophy
Enerson Hall
Harvard University
CQ.mbrldge 38, Massachusetts

Professor Roy Radner
Department of Economics
University of California
Berkeley 4, Calif'brnia

Professor Howard Raiffa
Department of' statistics
Harvard University
Cambridge 38. Massachusetts

Dr. Anatol Rapoport
Mental Health Research Institute
University of Michigan
.Ann Arbor, Michigan

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



Professor Nicholos Rashevsky
University of Chicago
Chicago 37, Illinois

Professor Philllurn Ra.toosh
Department 01' Psychology
Ohio state University
Columbus, Ohio

Professor Frank Restle
Department of Peychology
Michigan State University
East lansing, Michigan

Dr. Henry Riecken, Director
Social Science Division
National Science Foundation
Washington 25, D. C.

Professor David Rosenblatt
American University
Washington 6, D. C.

Dr. Robert E. Ross
Electric Boat Division
General Dynamics Corporation
Groton, Connecticut

Alan J. Rowe, Manager
Business M9.na.gelllent
Control Systems Research
System Development Corporation
2500 Colorado Ave.
Santa Monica, California

Professor Herman Rubin
Department of statistics
Michigan state University
East lansing, Michigan

Professor Richa.rd S. Rudner
Dapartmentof' Philosophy
Michigan State University
East lansing, Michigan

Prof'essor Paul Samuelson
Department of Economics
l-lassachusetts Institute of

Technology
Cambridge, Massachusetts

Dr. I. Richard Savage
SchOOl of Business
Vincent Hall
University of Minnesota
Minneapolis, Minnesota

Professor L. J. Savage
Department of Statistics
University of Chicago
Chicago 37, Illinois

Dr. Iana Scott
Eckart Hall
University of Chicago
Chicago 37, Ill.

Dr. C. P. Se.itz
Special Devices Center
Office of Naval Research
i3ands Point
Port Washington
lDng Island, N. Y.

Professor Marvin E. Shaw
Department of Psychology
University of Florida
Gainesville, Florida

Mr. R. L. Shuey, Manager
Research I.a.boratory
General Electric Company
P. O. Box 1088
Schenectady, N. Y.

Professor Sidney Siegel
~Jl<l.rtment of: Psychology
Pennsylvania State University
University. Park, Pa.

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Professor Herbert Simon
Carnegie Institute of Technology
Schen1.ey Park
Pittsburgh, Pa.

Professor J. L. Snell
Department of Mathematics
Dartmouth College
Hanover, New Hampshire

Professor K. W.Spence
Department of Psychology
State University of Iowa
Iowa City, IoYll.

Professor S. Smith Stevens
Memorial Hall
Harvard University
C:.-.mbridge 38J Mass.

Dr. Donald W. stilson
Department of Psychology
University of Colorado
Boulder, Colorado

Professor Marshall Stone
Department of Mathematics
University of Chicago
Chicago 37, IlL

Dr. Dewey B. stuit
108 Schaeffer Hall
State University of Iova.
Iowa. City, Io'lllJ,

Professor John Swets
Psychology Section
Dept. of Econ. and Soc!. Sci.
Mass. Institute of Technology
Calnbridge 39, Mass.

Professor Alfred Taraki
Department of Mlthame.tics
University of CaUfornia
Berkeley 4, California

Professor G. L. TholllPson
Department of· Mathematics
Ohio Wesleyan
Dalaware, Ohio

Dr. Robert L. Thornd.ike
Teachers College
Columbia University
New York 27, N. Y.

Professor R. M. Thrall
University of Michigan
Engineering Research Institute
Ann Arbor, Michigan

Dr. E. Paul Torrance
Bureau of Educational Research
University of Minnesota
Minneapolis 14., Minnesota.

Professor A. W. Tucker
Depe.rtment of M9.themat1cs
Princeton university
Princeton, N. J.

Dr. ledyard R. Tucker
Educational Testing Service
20 Nassau St.
Princeton, N. J.

Professor John W. Tukey
Fine Hall
Princeton, New Jersey

Professor John van I.a.er
Department of Psychology
Northwestern University
Chicago, Ill.

Professor Edward L. Walker
Department of Psychology
University of Michigan
Ann Arbor, Michigan

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Dr. John T. Wilson
National Science Foundation
1520 H Street, N. W.
Washington 25, D. C.

Professor Kellogg Wilson
Kent state University
Kent, Ohio

Professor J. Wolforth
~partment of Mathematics
Comel! University
Ithaca., N. Y.

Professor Robert J. Wolfson
Department of EconomicB
Michigan state University
East Lansing, Michigan

Profeesor ravid 2eaman
Department of Psychology
The University of Connecticut
Storrs, COnn.

Lt. Donald L. Zink
Engineering J?sychology Branch

WCLllPPP
Aeroapace Medical rab.
Hq. Wright Air Dev. Center
Wright.:ratteroon AF Ease, Ohio

DiBtributian via 2!:!!!~

ColllJl6Ilding Officer
Branch Office
Nav;)' No. 100
Fleet Post Office
New York, New York

Prol"ese.or Maurice Allais
15 Rue deB Gates-Ceps
Saint-Cloud, (S. ~O. )
FRANCE

Dr. R. J. Audley
Departlllent of J?sychology
Univeraity COllee:e
L:.mliOn we 1, ENGLAND

Proi"easor E. W. Beth
Bern, Zweerskade 23,
Ameterdatn Z. >

""llERlANDS

Professor R. B. BraithWll.ite
Kings College
Cambridge, ENGLAND

Dr. F. Bress!>n
Laboratoire de Psychologie

Experim.entale E>t Comparee
Ecole Pratique des Hautes Etudes
4.6 Ruf1; St. Jacques
Paris (ve.). FRANCE

Dr. John Brown
Department of Psychology
Birkbeck College
tlalet street
London WC 1, &'iGLAND

Dr. Violet Cane
Newham College
Cambridge, ENGLAND

Dr. H.C.J. Duijker
Psychologisch Laboratorium
Keiszergracht
Amsterdam 613/C, NErHERLANDS

Mr. Michael Dull1mett
All Souls 1 College
Oxford, ENGWID

Professor Jacques H. Dreze
5 Avenue Princesse Lydia.
Heverle-Louva1n. BELGIUM

1

1

1

1

1

1

1

1

1

1

1

1

1

1



Professor P. Lorenzen
PhilosophiscQ.es Seminar
Der Universttlt
Kiel, WEST GERMANY 1

Dr. Jean Engler
Department of Psychology
University of london
Gower st.
london, ENGLAND

Professor J. M. Faverge
Universite de BrUJtelles
61, rue Franz Merjay
Brussels, BELGIUM

Dr. C. Fl.ament
laboratoire de Psychologie

ElCperiroentale et Comparee
Ecole Pratique des Hautes Etudes
46 Rue st. Jacques
Paris (Ve), FRANCE

Professor loRurice Frechet
Institut H. Poincare
II Rue P. Curie
Paris 5, F'RJ\NCE

Dr. I. J. Good
25 Scott House
Cheltenham, Et"iGIJ\ND

Dr. T. T. ten Have
Sociaal - Paed. Instituut
Singel 453
Amsterdam, NETHERL.!lJIDS

Dr. W. E. Hick
Psychology Laboratory
Downing Place
Cambridge, ENGLAND

Institut fur Math. logik
Universitat
Schlossplatz2
Munster in Westfalen
GEBMANY

Dr. A. R. Jonckheere
Department of Psychology
University College
L:mdon WC 1, ENGLAND

Mr. David Kendall
IoRgdalen College
Oxford, ENGlAND

Mr. E. J. Lemmon
Trinity College
Oxford, ENGLAND

1

1

1

1

1

1

1

1

1

1

1

-iv-

Professor O. L. zangwill
Psychological Laboratory
Downing Pl.aee
Cambridge, ENGLAND

Professor Y. Bar-Hillel
Department for History and Philosopby

of Seience
Hebrew University
Jerusalem, ISRAEL

L. Guttman
Israel Institute of Applied Soeial

Researeh
David Hamlech No. 1
Jerusa.lem, ISRAEL

Dr. John Ha.rsanyi
Department of Socia.l Philosophy
Australian National University
GPO !!ox 4, Canberra, A.C.T.
AUSTRALIA

Dr. Georg Karlsson
Sociologiska Institutlonen
Uppsala, SWEDEN

Dr. T. Markkanen
To.ironkatu 1. B36
Helsinki, FINLAND

Professor Hukukane Nikaido
The Institute of Social and

Economic Research
Osska University
Toyonaka., Osaka.
JAPAN

Dr. J. Pfanzagl
Institut fur statistik
Universitat Wien
Wien, AUSTRIA

Dr. Masanao Toda
Department of Elcperi:mental Psychology
Faculty of Letters
Hokkaido University
Sapporo, Hokkaido
JAPAN

Additional copies ror project
leaders and assistants, office
file, and reserve for future
requirements

1

1

1

1

1

1

1

1

2'

Mr. Henri Rouanet
Centre d' Etudes et ReCherches

Psychotechniques
13, rue Paul-Cha.utard
Paris (XVe), FRANCE 1

Ma.d.a.me Madeleine Schlag-Rey
Institut de Sociologie Solvay
Parc Leopold
Brussels, BELGIUM 1

Dr. Saul Sternberg
St. John's College
Cambridge, ENGLAND I

Dr. N. S. Sutherland
Institute of Experimental Psychology
1 South Parks Road
Oxford, ENGLAND 1

Professor D. van Dantzig
Mathematical Centre
Statistical Department
2de !!oerhaavestra.a.t 49
Amsterdam, THE: NETHERLANDS 1


