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Further, t:e Jifference between the values of Vean £ (Complete nowe-

lodge of :ssults Condition) mnd lleen & (Alaptive :etagystem) is sig-

nificent at the 0,2% level, 0,002 vp, Using the Jonckhcarcs Trand

Test, the trend B(Partial) R(Lonmplete) R(Adagtive hetmsystem) is
. significant at the 0,1% level, 0,001 > p,

2.5.15. A Vare ‘ccur-te Qo Uncert"inijz__rfeasum

. The variable u(n) of Stction 4,7, proviies a mors accurats index
of ‘,o uncertainty then block length, . ble 13 shows the :emn value
of u for all subjects ani there i1 a very morked differencs hatwesn the
frze learning subjects (greoatsr) ani ths aleptive metasystem subjects
(less), This iifference is significont nt the 0.1% level, 0,001 > p,

Lok i

2,5016,Deteiled Examination of - isptive Mstasystem

(ne icportent influence of the odajtive matasyste.: is to rsduce the
height anil lexnyth ~* the ke uncertcinty praks that generally appear when
the subj.ct tackles lifficult grohlers, s mentionel hefore, the meta=
gystem elss elininates that form of cognitive fixity which i.pels the
subject to aim premturely end unproiuctively for the overall gaal (re=-
hearsine the snlution & x XMED)‘ foth effects arc lenonstrotel by
& c~nparison betw=en Fig,25 (¥r:e Learning) and Fig.26 (Alnptive Xeta-
gysten) which show graphs for ordar inispendent averapges of u(n), The
individusl u values frou which thess  rajhs sre iarived sppear in Table
14 (Tree leaming) md Table 15 (Alaptive letasystem),

ey s g TS 2

- Z5.17.Wg_w;marienced by Subject

3 nce the alaptive metasysten is -'1ésigned to present and vork out

. relevent strategic altemntives, it is hypothesisnd thet the nercentage
of protabilistic e:1 statements will be s:aller in the eigptive neta=
systeii than it is in the frse learnin condition, This hypnathesis is
€upparted by the dota in Tabla 16, The iifference between the group
percentapss 1s significant at the 25~ lavel, 0,002 >p,
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5.7 ﬂ Operat s, Operatr Strings ani ths ' arking Storage

in Lo aperstor is a wri containing the £21lowing inforn~tion,

i Utility : Lifespan TDoonin [Renge i Name !
whers the 1omain is th.s name ‘f a stimulus anl the range is the name

~f o respmse pmgramrs. If the D mein anl ranga are of nrler 1, then
the L0 operator is simple; 4if their orler is groater than 1, then tho
speretor is complex, 11 aither cnse, the oparat r becomes a TOTE unit
in the comtext ~f the apslicati m procedure,oni in that context, the
stinulus pnsas a pmblem. Utility ~ni Lifespan are varisbles, which
will oe liscussel in c-nnectin with th: wrking storage systen,

:n 10 operutor string 1s o similor wrf, Its lomain is tho
name 5t a stimulus ~f =t 3isr graeter than 1 (if its orier were 1, the
string v~ull be e trivid string ~f length 1), But unlike the Lo
nperat-r, its ranke is an -risrei collectin f nemes for ‘Lo sperat rs
(to b: searchel for anl later sppliel), Hence, an 10 aperat-r string
ontaing tha £11lwing inform~tion -

— -
i Utility | Lifespan ; Domain iDoscrip&ion List »f Nanes : Neme ]
I

| i | | fL _()Jerafnra _IL

In tha context of the application pr-celure, an L0 operator
string beoomes « nestel sequence ¢ TOTE umts, i.e. & structure »f
the type shwn in Fig.30. ‘

Yinrking storags holis Lo ~perat-rs onl Lo nperator strings.
Hn Lo nperat r mey first enter working storege (I) as a result of
aperat-r creation or (II) as a result of substitution. .nlL
operatxr string say first enter wirking storcsge (I) as a result of

string creation, or (II) as e result of string axtension.” ‘Then it

e
FOOTNOTE: ®5ither type of eniity con first entar working storage

as the result of °n analogy nperntion, However, analogy
is not flnw chartel in this account »f the systen.
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Reproluction imvolves the expeniiture of effort (the repr-
juction cost) eni the amount »f eff »rt aveilable for reproiuction,
at o gven trial izpunls v the L .2 2fwt ani the assignment
(to reprniuction) mele by the executive. The number >f itom,m
the awaiting reproiustion stack that sre actuelly jprocessel at trial
n is, thus :

Effrt .vailable for Repryiuctin at Trial n
Cost »f Rapmiuction

However, given this quantity, the chance that a perticular nperat-r
foparator string) will be repr-iucel at tricl n, lepenis upon the
fraquency with which its nome sppears in the "awaiting reproiucti-n"
stack oni this, os cbove, lspenis lirectly upon the number nf previnus
nccasions upon which the pertinent utility velus has excealel thrasholl,
The wrrking storage systen thus involves compatition atongst
operators (operatrr strings) for rapr-iuction ani survival, In gen-
eral, not all of the ~peratirs (nparat r strings) can suryive bacause
0 the 1imitel ef?ort which is availeble £or reprmiuctionj  Hence,
the wrking storage system is grvernel by 2 selaction principle.
Oparatars (operatsr strings) thet are not reprolucel are generslly
inaiaquete (fall to elicit affirmative knowlelige of rasults signals)
ani are replacei by putative variants. The source of variety is
twofnll (I) it stems from exploration of the pmblenm classas in the
environment (II) it is proviiel by an inbuilt guessing prncelure
(part of the croatisn pracess), which selacts clternatives raninly
within constraints leterminei by the preveiling stimulus.  Since
the working storage system is besal up-n this ¢ mbinatisn of competit-
ion, reprrduction, variation eni selectiom, it is, by jefinition, an
evhlutinnary system.
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5:15. Processing the Knwlelgs of Results Information

This part of thc lasrning mnlal progremme is exacutel at
the start of Phoss 2 in P,F.C.1. =i is shom in P,F.C.7(1) ani P,F.C,7
(1) Of thess flow charts, P.F.C.70) i3 c.ncernel with partial know-
leige ¢ results ani P,F,C.7()withthe lctailel kmwlsige of rosults,

If 0K =1 (1.0, 1f G = 1), o1l nperat-r utllitios on st .
arc incromentel ani if any string appears on 1ist Dj its utility
is alsoincremsnted; If OK = 0, oni letailel knwleige of results
is availablo (in ths oonditisn balng usei), contml is trmsferrel
t» P.F.C.KI).If letailel knowleige ~f results is not available, the
syst-m lotarmines whether a uniqua psr-tor wes appliei (if sy, it
mst be misteken ani its neme is nldel t» o Delete Stack). 4
sirdler enquiry is maje regariing o unique strimg, After this,
c:ntrol is transferrel to el ther the substituti~n mutine f P.F.C.
8. ar the reproluetd n routimes f P.7.C.9.

In the cass when letailel kniwlelge f results is provilel
and OK = 0, th: £21lvwing pmcess taks place (inlicatel in P.7.C.7(II)).
DL enl RL ers loigel in immeH ate momory. For processing conveniemce,
list " is coplal into a working list, B, ani 148t D intn a working
list, C, the lest 7paretor appliei being tho leftmnst member of B
(sinilaraly for strings in C).

The first member of B is examimel, Its iomein is ietarminel
anl ths 13t arier lecompnsitinn of its i mnin is written in a list,
TS. Its range (i, thence, the keys jrassel) is ieterminel and
the key nunbars are c piel int» a temprary keys list, TK, If TK
is erpty, then the operatwr is necessarily mistaken when TKR (temp~
srary knowlelpe of results) = =41, Othorwise, ths system makes the
hypothesis that it is carrect s that TKR is (tentatively) nssigns.
the value ~f 41, Now the membars of TK are inlexel by a number, Q,
enl the correctness hy,~thcsis is rovisal (so that TKR=1) if ani
ouily if DK (TK (Q)] =-1. The system next tests the value of the
veriable, TKR. If TKR = +1, then tha 1st >rier iscomp..ition »f
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the Icmain of the oparator (1.e., TS) is ieletel from DL ani the
keys presssl by the ~perator ars lelate! from RL. If TKR = -1,
then the operator is ailei t» the Dalete Stack, t this p-int,
the first operator is 21s» idletel from 1ist B, The naxt osparatHr
in 1ist B is examinel ani the process is ropeatel, pr~viiing there
are eny operators remining in B,

Tha system now gnes on t: process my peratorr string that
mey exist in list C (using wmly the OK varicbles as feelback).

Having completel theso nperatinns, thae mey ~r may nnt be
mtries left in DL anl RL. If s, they have not been oss>ciatel
with a relevent nperator, Hencs, cmtr)l is transferrei to the
sperator creation subroutine in P,F.C.3. t7 crsate an nperainr
with o I main ovnsisting in the mtries ramaining in DL ani with
renge, the entries remnining in RL,  ifter that, control is trans-
ferral el thor t» substituti-n (PF.C.8.) or reproiwction (P.F.C.9.)

Ths letellel lmwleigs of rasults priceiure may be interruptei
by the sxecutive; if it is, oontml is transferrel t- substitutinn
T repm luctisn

5.66, L' Substitutiwm Process

The ~rganisation ~f this prcess is shwm in P.F.C.8. ani it
tokes place juring phese 2 f PJF.C.4. .8 o preamble, there axists
& finite siszel stack callel tha substitution stack, which contains
the memes f nperator strings. Entry »f a neme inty this stack
(o8 in P,F.C.11.) 48 loterminel by a threshsli test »n string utility.
In this respect, entry intn tho substitutinon stack is analgous to
entry into ths rapriiuction stack (sutlinei in 5.7. anl flow chartei
in P.F.C.11). Bff~rt is allxcatel by the executlve t~ the act ~f
substitution ani the ~rount of off-rt lstormines the nuaber f strings
in the substitutinn stack that will actuelly be substitutei at ~ given
trial,

Returning tn P.F.C.8., the first ncme in the substitutinn steck
is pickel out, Warking storage is searchel for the namei string,
sy S* (it may have besn leletel, though ot s me stage, S* must have
axistei). If S* 1s iiscovarsi, the wirking storage is searchel for
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