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2O~ ‘>h ypo th e si s , t h e r e  are ) relat ions be tween  test  scores  indica t ing  s ty l i s t i c
d i f f e r e n c e s , and a respondent’ s p e r f o r m a n c e  in speci f ic  t a sks .

The dimensions which have eme rged •t s sign i  t i c .tnt  d isc  r im i n a t  ors  ot
s ty le and s t ra tegy  ( f rom s tudies  of educa t iona l l y sized lea rn ing ) r e fe r to
quite specifi c cognitive mechani sm s and a re  most  readil y observed as
fea tures  of continuing behavio,ã r and cognition. They a re  believed to  have
special relevance to such inheren t l y complex and in div idual i sed  a c t i v i t i e s
as hypothesis format ion and sys tem des ign .

p 1~

S I.’
‘ V  1

I
H

U nc l a s s i f ie d
SECURI TY CLA SSIPICA?I OO OP ~~~~“ W A Q I (~~~sn ft.t. l. ,, .~.d’



A

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Inde x

page

I. Back ground I

2. Me nta l Operat ion~i relevant to comp lex learning I

3. Method of Measuremen t 2

4. I)iscn ssion and’ Cri t ic ism of the Method :
VaLid i ty and R e l i a b i l i t y  4

5. Forma l Structure of top i cs in the tes t s  5

6. Au Int e rp r et a t ion  for  t t Ihe Spy Ring History Test ” 6

7. D i f f e r e n t i a l  Response Scoring 7

8. Isomorp h i c  Tests , Matc hed Tes ts , and Mo re
or Less complex tests 8

Re fe rence s 9



-

~‘h ~~~ t i ’ . N i l.  ‘‘‘[‘111’ :~~i ’’~ RING Ill ~ h’ tY ‘t EST’ ’
I N o. I ’ ~~~~~~~~~~~~~~~... a .~—. .n . .- —’—.—.- _I ~-a-- —.

l:;t A u ’ ’ i s t ..l97~ - ~1 July l~~76

T h e  ~~~~~~ RI I ’~ , l 1 i s to r ~ Te’;t .” i s  o f ’ se~ er ~ 1 , I ; ’  - 1 v t 1 u c t t . r~ d 
*

itlell t~L i  tests  i i ’t ei i dcd to  ( h i  Sen m u t a t e  laetwecu I uJ i v i  dna I i t  I ye  ~‘ t\  I es
and i ml! v td L I~ 1. I c  i es to  Lean a ~ cord i n~ t o  t,~ I I’t’cI”. i t  p h al’S and
st r a t e ’ , i . os for c’’ ~‘I or i n .~, (o r a s s in i i . l .i t . i t ’ ,) s t i ~~t’.,-t  ~: i f t e r .  Fern . [I  (L’. y ’i
of’ i~l ’ i c I ~ acceir~s i t : i . , ’d rt’~~.~’c:;s Report N o . 1) i s  t~~p ic ; .1 a i d  .a ~ be

s s  t & j i o s e n t a t  iv e . T i e  t e s t s  ar ~ t o t  I~ t .:II t t~’ 0 ( ’ t Y ~ i~ & t t C  l ’~:.,’~ i i t . t_’
lev el s of pc r fo rn  :i i c e , 1 earn i it ~ ‘

~~ . t o  , or rd (‘I’,t i Ot I  , I ! oi i ’ ’h I I o ~‘t ’ 1 :1 ,1 \ be
(at ’d , b hypct i:e~ I s , there a t o )  re I at ion s  I’ot wee t t  test scores i t td  i i a  1:1 i t ” ,
s t y l i s t i c  d i f fe rence s , and a rospoedeiu : ’s pei’t’or~~

) i cO i l l  co i l l  C t a ’-: k s

Tud ividun I d i t’t’crences in  learn i n ’ , S t r a  to i os and in  t ’0I’~ .l IT ~OI1

processing have bee t r evealed  in  t iu n e r e u s  s tud  es , se~ cral of ’ ~h cli ar ’e
rot ’cronccd in a paper (Pask 19 ’ôh) that  al so suu e u’ i sos t he  i :n  I t ;
oh ta I nod by th i ~ research ‘coup i n ( sh e 1 .tl’ora tory ari d I n  the t ’i ol d.
~~~~~~~ c i.f fc rences (for ‘~ai~p I t ’ , on K.L ~sai t~ ~ mpu L se/ r Ot ’  l. t ’ct i ve~ . l i  t o i l ; i o i l ;
on t l i t L i n  ‘s ~L” iel.d Pepcndei i  I /L ” i o l d  fi~depet . {’’~ 

I t  d i  f lOt ’S  I err , irtd ~I 
~~~~~~ en I a I

scores on ap t i tu de  t es ts , such as t h e  b at  tory u u d o r i  v i  i i ~~, G i l l  I ’01J ~s
f tStructure  cit ’ [ittel I oct  ~ model. ) are cons I s t eti l v  no I a t~’~ to a v e  , SOY
personal. i t~ , etc • , and Ira~ cLan~ e I it a pred I c tab i  e rnat i i ier  dur  in ” ,  d~’ v 0 Ott  t
These indices  are , however , relat  i~ c l v  “~ross b. ’., U S O  ot ’ t he ti n ier!  y I
d i  st i i ict  ion , or because the d i t ’ t’eret ct ’s are q u a  r t I I ’ I ed ( i t t  I r I F S  ol ’ ~~
to sina i I scaLe and su b s t a t t s  I a l l y I i idept ’ndei~ts u i i tes  t i e r s  , pu’ol * I ems
s i t  un t ions  , e t c . ) ,  or bo th .  Morco~ ei’. these s t v I i  s t i  c di  st i  n c t i  ohs at ’ .,’ l o t

sat’ I Ly In ten ded t o  uneev ”t  d e t a i l e d  cogn i t  I y e Soci al I sins , or t o
d i  rcct l.y upon 1 e t ’gt h  strc t,che~ of’ t ci:a~ i.our. 31’

2 . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

The d i n e r , s ions wI 1 cIt have enioni ’,ed as SI . i~I I L  i i  cant:  di  5cc - i ‘i i  n~t t -or s  ot ’
s tyle ac~d st ca t .e~~’ ( fr . ,’i:t st ud ‘L O S  of ’ educat ional 1 y Si zt ’d 1 i i  r i  ra ‘cC to
qui t to spec i t ’ i.C cOt ’ c l i  t i v e  t iit ’chian LSms and are n.ost t e n t  i i  v o~’:~e t vo,l as
L ’e;t l :t i x’t ’s ot’ con t in tu n~ l’t’l ;L\ ‘Leer and co t t i  t i C i ’ . ‘j ’hev are l o l l  ev , ’~i to h a v e
s pee i. a 1. re levance to such i. t thue r on t.1 y cou pi c r d  i ri d i v I di: I i  :;ed a.,- I i  ~ i t :i os
a~ II) pothes is for mation a I’Id sys tern dos i . g t i .

Dur in ,&~ t h t i s  ty pe of’ learn I tr ~’, i t I s p os s ible  to di  St I i t  s r i  sh ;nei.t a I
operal: i.ors (‘h at, are cOns I I tuen t:s of e I I h i ’ ’i’ ~c rsd t ’ r I t  d t t i ’ ~ ( i t s .  ..1 , I .t a
t ec it t i  I cal sense , (i’a~ h I o;I~~ 

) to HicaIt  t h e  a~’qu I t i  ot~ o t ’ a a l 1 e ar ’d
ro eons truct i  hi  e concept) 

~~~~ ~~~~~~~~~~~~~~~~~ (used i i i  I ie t iLe
& 5 \  l l ipL’L i t I I f l  l~v ~ktr t et i  and ~, I H I O ~~ , a s  d i  s t :i n e t  ( I a n  

1t s i i t ’ I , i c ~ l o v e !  I?
N .wt’SS i I i’ ,) .  There i s  ~oo~l e v i d en c e  that .  the  i t ’i ‘n t  I or c i ’ i n t ’ ’He  ( i n
( ‘Ot.t’ ra .s I: to parro ted) concepts , a ‘d cre, t t. i ye pt t o  i s a  nec  i i i  pu~’I i l cli:
sd V I  f l ’~, etc. , based e s  t h i s  know l cd ’,e , depends i t ~’Oil  an  I I  ~ ‘ . L l t t d i n ’ :  of’
background t.op i cs or (perhaps e~;u t I va I c i t  I ~

‘ ) l s luut :  I t t ’o eisa I Oil Ti !‘oit t t t’~ c
topi cs is th’tT l t ’~~~~J’t ’ot ’esse d.

S’ —. ,..tfl ~~~~~ L,.U fl S. .,. - T_ ,._~~~~~~~~~~~~ ’~• —• &~~~a*••_ - —

* t ’ ! e a i ’t y ,  there is an End rect r o t a  t i  ot t , (‘or ~‘s r s i  ~1 a , 1” o I . l Il .,’ i c r t . , .’f l t
iid i V idua  Is t ee  i i  k . ’ lv  to r : , i k t ’  be t  t i .’ s t  I ‘~~u e r , a i d  l” I c l i  I :  h . p ’  n u t  I I ‘ h i  - .

v ~~~ i s  l e t  ( e i ~ I o r ’ i i a i  t h t i  i ’!~~t ’i S . hIo , t t ’ v i r , I ‘~~~t ’ i ’t .,’ ,l I et a  . , t~~~
’ l e t ’ ~d a t  t o t ’

i t t s t a n c e , t h e  h” i t ’ld Pep ert i t - t i t ;  i’ntfl v id i  1 i s  ~‘i~~~ I I lu l v  t o  ‘a t  i i ’  ~ t c s  i i i
i i  eii~ I r o I t ’ t i t ’ I 

* 
; r id id i t t  p( ra t I I i , i  I ~~~~~ 

I t i c  , ‘.01 t i ’  i t  H e  \ i ’t i  , . ‘ t  c • , I ’ t
tei t i n t  eo ;t : iui  ( : 1 t t n ’ t ’ t  to  I o i ~’ I he ’  0 C S ’ ’’ a t e  ti ’t i’uI ;t , s  I u~~’ i  I 5 10  a I .‘~a i t ,  s

1 I t ’ l’i~~t I I C O .



I n  turn , t he a c h i e v e t ,er t of ~r 1 : s t I  5i ~ i l , ’ j’a ni~ :1) Ii  ; I i ’  I i  ~~ o~ k i t l
series o~ descri p t i on  htri t d i t i ~ ~~~~ s:~’ ~ i ~ i n ’ ) o(” i 1. ; C ’ s : ; , , 1 p r oc ’cdt t r . ’
b uii  1 d m ”, (a t go ri  t i t r n i c  or i s l e  c~ i sst i ’ u c t t t i ” )  opcra t i i ’5.’; , ‘i , h i  at ’ i r i d i v i d n ; t t
i s c e t t l i t i ’, to cr 1 ps ~,i  tl~ bac h ’ c ’ e t a  d d a t  1 ~‘r:d i . i ’ i t t i  I p i t ’’; . l i i d t r
c~’nd I t i,oi’s ( for d ct a i I s see P; ~l. I Q7na )  I t I t ’a li l y en~’~ to .‘t ‘ i ; ’ .’ h a t
art y I i d i v i d u a l  c o t d ’ i n c s  a p p i ep t i a t e l y L~~t l .  k i n d s  c i ’ o ’~.i  z t i o n  a d  i . ’ c i  i’s
an tir ’der s t’ard i ,tg of’ sal len t I c i ’ i c ~’ i f ’  :t ~’ s t s s a i ’  b~ 1~ ’o~~t d i t t , ’ , es
I il’o t s t  lion and es ; s i  s tan ce to isn ’:rta ’i ,t ,  h i s  t i e r s t a l r ’( ’!\ ’t ’ loi  r e .  I i  i s  .‘I  so
pI’a c t i c a b l e  to U L itra te~ the arnot ’nt and typt  cf a s s  i stance ( i t ’  a l :y )  tI ;at
the l i d  iv I dual . it ’,’t d i .  in order iso r ea d :  i i i  dot ’s (ai d i t s ’ , .

l,~i t h t o u t  con t r o l , irid I v i  d i a l  s s i c e  do C i t i  i te  and 
* 

i t s  app ear ’s , r 1. 1 ab 1 y
tnt i’s f’e eabl e h i  as es • Sor t e l:abi Li a l l y l t ! i  t des~~~i p t i o i : s  

* 
ui I cli tsay (or i i i y

ii~ t) bt : ur t ,’, together , but ai’e ot’tcr. unab le to  b u t t  l,d pi~~c~ di ’i ’e: s id 1 ci’, real ise
td ’at, i s  d.~’s:ci ’ibe d . tu the “Sp> H i t ic ;  H i s tor y  Test)t  , t hl cE e  I r id iv  idua l  s ar e
class I ‘t e d  ~s “Cou pi cl ot s I on Lean ers ” . Others , hal’i tua l  l v  i~l~,l_ _
ptoi~iS i3t1O ~~, p r o v i d e d  a descr i pt ior , is a [ yen , or a r e a l  i.s s tat ed , (i ~

‘ r iot ,
they tend to le arn  a ccl L e c t i o t  of wtt ’el .ated rules) . These l t d  I v i d i t a l s
are c l a s s i f i e d  as “opera t ion learners ” . Aniot ics tn (~p Ci ~at i  ott Lc an t t e r S ut are
t:hios c ~d~o h’a’i c a b ias  towards learn i ng ru les  that a t ~ ’ ti ver t  ( t’or c x a n p I.e ,
p a i  red associate L i s t s )  acid other ’s who cl 1. 1 d i scover  a r u l e  thiat ”,enet ’a tcs
t h e  L i s t .

F in a l ly, sense ind ividu a l s urtder’sta”~ ~op i cs tel Lh: out p t en ;p t i  its ’ , ; they
b u i L d  both descr i pt  ions atid procedures a t d  Lnt e~,r ate  then: . Such
resçondants  ha’~e appreciab le ccrnpreh ens i o n  1 ear n in~ , scores and operat ion
learn i r ig scores , and It appeai ’s that at: l e a st  sort ie of’ the I r ope r a t i o n
learn ing  is due to rule d i scovery .  Th ey are c l a s s i f i ed  as “ t c-i’ sa t 1  te ” .

On theoret ical .  grounds 
* 

descr i  pt i on ,  bu i ld  itig is e pected to ;try in
Ic laid l’rom the cot ’ st ru c t i ,oe  of descr I pt ions  tha t is late nar y vat  i aI’les (or
propert ‘Lc~ ) to p r e c ise  descri p t ions  that i nvolve on ly  a f ’ t ~ . Th:e
expecte d terder ,cy has l’et ’ t ’ observed , and apj cr~rs to ht ’ I n d i  v t dua l l  y spcc i  l i e ;
in t h e  “Spy Rim ’,  i l i  s tory Test ” , the scei’ in” , sc isen se  i s dc s i  ‘ c d  t o  p 1 ~I u p  a

“ tendency . A f u n  her pred i c t i  or: s t h a t  t ’espei ’dc i t S  i I ’  1 lie
ntoro— or— Less Inc  l i n e d  to in v ent  fox’n;al I v rcsdni dar l; u e s cn i  pt i  y e p i  op t  r’ t I

~~ tel: they use i n  t e l l e r ’  iS I n~’, or prol’ l em so lv  i n a , . Such; t ei’ II ( ’ l c i es a r &‘
irìd I . ,ctcd by rra i ’y  indices ~ t’ (It verger  I t i t i  ir k i n ”  a i d  u t  .,‘ativ i. Ia’ * 

lint : have
a lso be e t ,  observed as d iflerc.: I I  al  cc ’u:parst i ’ts cf pe r  I’~ i’tr ; ir ’c . ’~ r’or e \a :;  ~ l a ,
in ta) .orwri:y r ’ecal i (Pask and scott 1 t)~2) wh ere t l ie ~

‘ t epi’sed i,I i a c t  I t i l t  ;~ t i on
~f’ T’ i’edt tidaii t/ irr’edt .i dat ’ t; I to I i~ t.s ” is based upot :  th e  p r orr ’i  r ’i ; ’ ’e of ’ ;~u cIr
hehav iota ’s . An ind ex  of i i i  c i i  t:i y er ;css  (it cat’ I nu ’ , “t l i e  i i i  VC I ,  i i  or ’ ot’
d e s cr i  pt ive Fr oper t  ies for use iii  r e ca l l” )  i s  t ’ict’ t’d led i i i  t i n ’ ~in ~ H i lit ’ ,

H i s t o r y  Te st”  scor ing  sc.hen;e . As an h~ p C I i R ’ L i 5 , Tt j f l~~( 1  t i t ~’ t ’ : ’;~~~~, iii t h i s
sense , shoeld ccl r e l a t e  p o s i t  ive l y w i t h  t, I ~.,’ ‘ r i l e  d i s c . ’t t  t ’\ l \ p a  of
‘t operat ’Loi:  l e a r n i n g” ; w i t . l t  i’ead t i te s s  1 o ~; I s ic  tur o  an I t  O t t li ’ t ‘,~ ., i s v  I ran ’: ‘i t t
I ii a r ’or so,~a I but col:erent usarner (iw o co i s i t e  no r :  t: of I e ar ;  ~~ r I a I .‘;1 i t t ”
no ised in  Paslc h ’) 6b) and a I ,sc. w i  t l t  Wi I k i r i  I 5 I i  ~‘ ld  i i ! dC U Ci ; t l c r a ’t ’ , 1 h on e
~~s s ib i  L i t i e s  are l ’e ing  i i i vu ~:t ’t r a t e d .

3 ~iet1to d of Mean t t ’err s c’t i,t

An ne t h od  ab l e  to ~(‘l or t s ( v i i  s f 1  is d i  t’t ’er r ’ i ; .  t ’Sj , of ’ I ha t~ ’ :01 .‘d i n
t h e  ~~

i c’ ’~ t o e s  sectL~ n , must , liv d c i i  n i t  t ot: , ss , t :  j i t ’  s t x ’ .,’t ~’1 ’ 5  a ; ’ l ’eh:av ’ o u t
1a r s~e i’~ ot : ’ ,il I~~ ~“n o v i d ~ t v  Id ~ i ii ’c t’or ~h -  urn d t ’ r I  ‘ i t ’  P es’ ,’ s ’ t ,’ t ’o l a  ‘~ t o
e.~ i ‘‘t (ti~ i r i i l t ’pt ’t .dc r ;  t: stud i i ’ ;)  a i d  to h : . i t o  i t  i iti~’o ’1 t i  l e~~~ i t t ’
t’dt ;c;t i.otnil l y si a’d I o t a  i i  ii ’’, a i d 1 1 i i i l t ’ i , n e t v i  i t ’ ’ , .



l’i t’ l’ l &’ t ’et ’t c’d s~’t l t od (trotod iii j i ’  l a s t  ; ‘e ’:j .a i .)  i ;  t o  h o l d  the
t’ ’sp e i : u i t i : t  iii ei’ii t t i t l e d  Ci” s : ’ i  1 t h i s ,’— t~h i i  a t  lie l t ’, ’i t t i ~ a ~ta— ‘o , t ; j ‘ i ’ I I
s t i i R ’ t n i ’ ~ d 1,’~’dy Of ’ !sr c~ , [ed o s d  t o  i n n i  st l t p ~’s ; a a ;  ; t ’ , l i r d  t t , U t  ~~ T ’t

d t i ’n  t u t u  i i i ; t ’ en t ’~ f ’ t S  i i  I I r I t I i i ’ , t ’ ’ s~ ’ l a S I  I o t :~ i t t  ~ ap c t ; :  e 1 * ’  ~l~oi~ I~
a i d  T i t , ) , \  ii quest iOns . I’ i t  his ’ t i3 I s :~ I i i  s ’ ’ ’d I ’  I t  t I , ’’.:, , i’S’ S O t  I ‘i ’  I
nv s  tc ’t lSS , i ; t :t  ~

‘ be i sod for I ii s p i t ,  r’o~’ t ’ ( ; ‘ t O  ‘ S i t  I I vi ’ as a I’ I or ’ ~
‘ r t ier

d i s c e s s i ot :  li’Cl ’t” i i ’ i t i , t h t v  ut t c~ ’~~ ed ned  ‘t ’i ; l , i t e d  itt t h i s c~• ’ t~’:~t
liv t he i r ’ nature such’ i’ x 1 t ’ i ’ i m t ’ ;s~ a i t O  f i t s ’  c’~’n’~t I t i i tt ’ ’ i i i  t he i’ \ o l . ’t ’ , ; t o r ’v
yes m a r  

* 
e~ ci: i t el i~’ t t ed  u ii ,i I t ’ c I :a  i t  i’d 1 ( , i n t t  c’l’ j e~ ’ 1 1 a I I u t  ‘i ~ i o t a  I’ I c)

t’or nat , ~t t ’ e  cxp en ’.a iv e  to sc or e .

S s i ’ ’i’a [ ce:r ;pt o;: i no method: : l a t e  I’ t ’u n, ~‘~‘t’ ~~i t J t , ’,’d ~:‘J e ’t , ’~~i s:st ’a l a l  l y
tried .

(a) Ex i s t  m i ;  to st I, tO;ts wi iii kno w n I ti lt ’ C—I  t i t s  ei sa is; to t i e  , (\ ‘, i tk i n ’ [ ) (  ,)

‘‘Entb i ddi ’d Fi gu Ci’ s; ’’ Let ;  I , stud ‘‘Cl i l sur t ,’ 11 ‘ i i  i a  a ’ , lt t r  i ’ s  i , ’ i t ’ , ( l ~1 ~u) a re
adruiu  i:stei’ed , as t i a t i s i  1, to  ie t ’ :it si :; t ’ t ’ i 0:; o~ si—p r ’ ioi’ i in~h~’pet id ~’n t c ia  is ; .
The i’t sspoi ident  is stak ’ ii how stud s h y  lit ’ i~ apaadi ’nd ’d i s ;  he di  I , I it ,iu s i l t  ,‘t5~

) I
t;o r eve al  rt tenta i  r i iachstui , st’r~ ( i u st e~ d 01 o t t  t ’ t  I itt ; si i i i  ‘h i ( .~~i i t ’ i ’ t ’  I’~’ S l t i ’t lS t ’
in a f I xcd in to rvst 1 st f t c  r e st e Ii t: j mu I us; 

* 
i i ’  us in  ~ ,i powo u I e s t  t o  ~‘ltrs  l u l l  ‘a)

There is at ”  obv i,ons d i  t’f 1 em I lv eve u- I itt erpi at i i i ’ ti I a ‘i ’ess n o i s e .  I i ”  O t

for i n d i v i d u a l s  w i l  L i n i r  t o  st a t e  r ease t .a , i t 500:555 515 ( 110t h p~ ~‘p l t ’ ,,d~’pt
d i t ’fcrer’ ,t :  but s e l f  i’ ’ t ; s i , at en t ’  ~ t y h i ’~ * a’d that i n e t i t a  I e,’t ’t ’ .t ( I  o r s ~ ss i c : i  t a t ’
1 it those e I the cr  e~ ion s  Sec t  ion  are  at’ n a i k  iii t lie i s ’  l t ’ads . (For a . :cp l e
t h e  s esp o n se s  Sin ’ ,u ’c’sc t a ecu  p l ox typ e  of 1” I e l i1  Ds~’p~t ’.dt ’ I: o / I i i , le  ~~ ‘ ‘ a l , ’iie ~’ —

l ike t l’ie traits di’sct:ssed iii i~it kiii ’s l i i i t ’st r e cer t  ( t o ; ) )  ,~ii uI  01 ’C. ’” art
exp la t ’~i t i o t : (‘or t hi t ’ vai’ ’iai” i, l i t ’ ) of ,s’c,it ’d: ;i’ i — . t’ot ’rn ( S ’s i — s c o r e s )  . R’ l at i v ’ ?  v
r ap i d a dm in i s t r a t i on s ~~~~ 

i b I  e , but’ da ta  e v aln a  ( I o n  i s  v e r y  i ’\p t  r : s ~ I v’~’ and
the v, s J i d i t v  of I ho t e s t  is qir es t ioi:ab l e .  ‘L’ rt ’e , so l v  i t t ”  St I r u t s l t r s  pvol ’ t
is  a n c a : u r e  et ’ l ” i e l d  Deçet dcn cy  bu t  t inder Ihri ’s’ c’ ci  i’t - t , u ’ a t , ’i t t c e s  l” i o ld
l~e~,eit d cncy appears as a e~~ii :p l ox quati i t  y and  the lack o f ’ I i ’ , i ca l co t s r rOc—
t iot is  ltet~~a ’n  test  I tc’tns tt ;stkcs i t ~ d ii  [l ul L: to i d , ’n t i  ‘y t h o  t est  : ; i t u —

y a tt on  wi th  a real h i  i s  t :ask

(b )  The respondent :  learn s a si zeab I t s  l’ id~ ot’ htie: , ’ I e d o  p t  e’; ,’ i , t  ~‘d .1S a
ser ies  of’ a rh i L i s t  i - i  I v , and uss i tal l  y i i  n~’,t . n’ 1 v a i d ’  t ’ t ’,l • d i  ta s u ’ (  s . l”or cad :
da t a  set , he r’s,”ai -l ’es a c.i ’ i to  ci ot ;~~csrx ’ec I’ i’aspeitse I i ’ v a I * 

i r i d  I c; ’~ I i t ’ ’  h a t
i ‘ da ta is  st ored  (fos ’ c e r t a i n )  in a I’ai’t I s ; , h , t a  t i ’ , I l l t l O i ’  (t i ’ ;i r i ?  l v  as p t  t t e d — •

a ssoc ia t e  l i s t s ) .  in fac t  • t h e  ci ’i ;cspt 5 t o  l’e li’,ui’t ’d 1’a~’ ,’ ,i i’,’!’ ,’i ~ n t
— and ki t  oict -—t o ’- ’t iie— dos; i gn er—s t r u e  tui’e (i ~~~ a ‘

~~‘ or ’, ,; s t i  sod i i i  a t 1 ii ’ i t  I c ’ I I , ’
qtnii’ ~~i t’i ;tble ni atiist ’x ’ as top i,i’S in an c u L l  l i i i n t  S t ! ’t i c t t t l ’ ,’ (l’ .t .s i . lO t ’; i •
f o r ’ c’)~, t i t ’ p t e )  . Fu r l  i tsi ’ , a l l  of the ors’att 15111 , pi 11101 p lc ’ s t~ ’ i s i d  t ’o d i  sea  ‘ i

t’y tIre respond en t , s ince  the i n s  tz ’~~ct ie : : s  d t i  I ask di ’ Si ’ i - I pt i or a i’i’
su t ’E’ i c i e t : t  to p er ir t i t unii ml,’ i ” , i iou s i u l ’i’x’cs: ’,’C c i ’ the  s i  t ’ t i ~~t t u ’ *,’ th a t a v i  at s .

Ci Veil appop late itt t’crences 
* 

t h i ’ s t~~i’cd ( r e t  Cu t I i t iS Ct ’  I L e t  I Oi l i ’~ 0 d )
d 5  ta car Ic  reor’ gatr i sed i n  so rcery

T u e  task i s  cl: ’st’r : so t h a t  i i , ( ~~r ’t ’’ ” u ~’t :cc l ’c t i s e i’ii t h e  r~ 
u ’ :, ’ j ’ ” ’ i ’Oui  t ’,tt,t

sets  t~ t i i  ‘~i’o’ ’; i overload i ~~~~ ~~~ ~~ ~~~~~~~~~ r~~ I r,t’t :l t t i S S  I i ’

urtep sor I ned I i , l ’orir iat i or ; ( r h i ~’u ” h t  s 5t ’~ era I c O O S  o i l  do - i ’ ~’~’a a t ’ t i’ ~~’~ l o t ; , ! I 1
i~ L ’ t’ r c e s i l ’ l e  and , tIc~~Ci , d~ r se i t i ’ o t s  ( l t i ,~ 1 , 1 1  \ ‘ i .ilt’ ,il., i i i  ~t (  l’~’ c a t : ; l i v  t ’ t ’ I’ ’c t i

~ t i l’ i’d ’ u’r’i I Iv 
* 

z’ t ’i a l l  et ’ and ~‘ i-ed I c 1, 1  vi’ e xt  rap e h a t  i or t ’ i’ oa 1 h : ’  I eat t i ed
,i ,t t e r ’ ’ a l  i s  e t i u ’’t t ’ c l  t’~ t ’’ix ed  i 1t t e s t i e t ; S  (i ::o:’th’ I ’ ’ i 1 i I i  o i l  ‘ t ’ t ’i i s T t t l C t I \ ~~ m t

_±•~~
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4.

~l’,j ” :  t 1 \‘Oi V S-S t ’u! : ‘,~b 10 I’ u ’si,’u ’O5~ ’sS i t i t t ’  , as I i i  t i re ‘ ‘‘ii i i ’ :  ~1,~ h u  .,, 5’- ?  1’
o~ ph l i t  I ion s ’) .  ‘I ’h ie ~~; quo:: I l O i s ; ;  n t - c  i i i  a t  d i ’ s’o: ’, i l ,  . 1  5! V u  ,i1’ e d a t  I I
vo l  , ‘ t  ~‘d to l i t ’ , s ’o s ’u  a trite t i r e  o f ’ I to s i H o t s  I n a  ( (ci t : 0  t i , t  I I t_ i s

s a l  h I c  to do 1 t o t  (ito t at ’ c P a pee I t 1 o u o’ ’, i i I ti ~‘o e - - i a  I I i t t :  a

th’ t’o r ( t t ; s ~i t e I y ,  s: ,~is: i tl u s t y ’ a t ’ i eut i s  t i l O  Ci ’ : ; ; ,  i i i ’ ’ .; tire , ’ 5 , 5 550 15. ”

d i t ’t’i i ’ i : h t v  i n  a e o s : t ’ i i t ”  t i t a  i n i t i a l  ? i ’ , s t t l i i t ”  c i i  L o r i , t  an d , al  h a u ’ h r
d ; ,’a - s ’isu i na t . i on i s  p o ’ ; a i l l .o , I ‘ ‘as i i s l ’o :: (‘ t a i l  i s ;  al t s , i ned ( h i , ’ u iudes’
~~t : i t d ; ’ t ’j ( r t i i d e r s : t i t i i l i t~~, ) co ,t ’U . t i o t i ; s . ‘l’ i iC 

~~~~ 
Im i s i ’ -  I , i S t ~~t ’~ ‘L’ u ’: t ’1 i s  a

t e a t  of ’ ( ‘his t~~Ii a .

4. Pis s c t s - ; s  I ott emil  C ’ ’ i t i c  I s w  1’ l a ’ ~‘h’ sod \‘si i t  li I v ui kc’ I, i ii’ i i i  ( V

Tht ~ p o s s i b l e  (susd r e a l i s t i c )  c i i  f i c i S I t  l h i ; t ’  ( 0 5 ( 5  i t i ’ t h i s  k i t t ~l a re
t l i l u ’i’u’- l , ’ - ” i C  o u s t  onl y be co t , t .eu’ssd I-v o c r  eu; t itt ” , t h a t . ,  so I t ’ aS 1 s t ’  Li i’s
it: i s  i m p e ~ a i b l e  to o b t a i n  :: ttssSc t h u s ”  for nit t ’hsi t i ’ !  Si ’~’I ~~ ;~ s I l t , ‘:s .pln h i s ’ . \ e
h u s e i t  :. .idc to t ie ;  i v e  st )  l i s t i ,c d i s c s ’ i . ’ : s i i t , i t i a u :  i t t : t i c o s  t i S i r t s ’ , a l ’ ,j i ’ c t i v u ’ i v
st s ’ .st ’a l ’ l.e respera ;c~’s to ~~~ I I i , l ’arcs , h i r e s t  l o t ’s a i d  pi oh ’ I ‘i: . ’~ * h u t  w i t i t
uun sat  t s I’actax’v i’~’,sui its . ~~~ t’t’us\’er * V t a r e  i.s a ‘ r ’a 1 , i t  I ‘u ; th e  1 OSS
C ) l i ~~ I ox the task , the le ss  iii SOl’ i t s  i t n a  t i t i ~’, (rot: h I v  sp cnh~ ri~’ ‘1 1 s t i a’ ui: 1st

A converse cx ’ i t t ’t i on i s  a l so  l t s ’ , i t i i s s a t e . t i ’ ;i t’t’ic ~,’lex t , ’a !4 i n  i s s ~’,t
t’~ so r t  se u ,c d 5u ta is s i ‘~ht he oh ,’ Ia I ttod by i t ’ f I. sic l i t ’ ” t so correc t  so : :  j io t ;  :40

i len a for r e t e r i t  ion of ( h u e  on ‘‘ 1 si h d a t a  so Is l’v O t t  I Si1 ’ ‘ ot ’ t r i i d t -t ’—
taud I t i , ausd uS i i i ’ ’ O\p  I ; t i i , t t I .~~r s—dcn , i s , , 1 s i ’ ’  ~~~~~~ qia’s t I a t - s  I~ ’ o h  i o  i t :

O\OUI 11 ni, *,,, L i .  I” i I o , . s tu d  I en (bo th  in  th u s ~ i ’ tI ot her  I ,u t ’o i ’ s  ton e,:’) s l o w
r ich: arid L t r t e r e s ; t  I i i ”  t’’~~i i ~ s t ~~t t it t ’~ t’ i’n (’o t a ;cs~ Si) ‘01’ “5 5  ~~u l ’ ’ 5 i  [ ‘ h i ’, t i r e
r ead i i ) scored i~uos t L oui s ls ~, v e t e e  it a d,s p Li’il to I ’ it lii ’ Li 0i~ I I U 055 1 hat  l i t  I as

T h e  cOf l i t l I t . t ’ t’ adit siti is ; tes’ed (‘or 5’ a t ’ t’ iii’ i?S p~ 1~ i i ’ ’ hi s lo t’ :- l’oa 1 11 (itO ; t d
l it I’ oo ‘‘ions Reyorf No. ‘,~ , at ’ l ( 0  [‘ is d~’ :01 ’; [‘t’il i i i  P i’o “ i’e sn R.’ r ~ i - I  ~,a )
i s  a s top  in the d i r e c t i o n  el ’ ei,’taiiiit s” , d e p t i t  i t i t ’a i ’s; ‘ ( i o n ;  ‘h o i s t  s I t  i c
s,i t i r out  ral. i ir q u tshi t i ” , ob je c t  k it : )  as t~*, II s t a  a ‘‘_‘‘, I t ’s ’ l o t ’  n u l ~~ i t  d i  s i t s . ’
the t’ t’ t ’at i t ’ i~~~i cr 1 L o t  in t’ot ’ t h e  L u L l  iss i, tl,u ta sets.

l’l:c v, ; I i h i t  v of ’ a t e s t  of’ t in s I ‘ pa I s h, t i l v  I , ,  dou b t  . Ou t t h ’
1;st t’J • b y d i n t  or t uii ,s I S S S I C  i N  lii’ ’ , S ( t i l t ’ t t t i ’ ii it t ’ ( , *~‘i  ~‘S ,I;’ui t~ s r u ’s t I at as 

* 
t h i ’

I i’St’ ‘u’.spt’s;s ’s ulu ’ ’,t t’ tI upon Si 1 tOi ’ i , t ’it ’ ;l : : t t ax I ox ’ s  ~‘ i ’ i  soi l ‘o i l  I v ’  ~‘; ‘ t ’ :  ‘ i t  I 0555 5
It ’ di  t ’i ’oi ’ t’i ; t  si l  x’espolnses ,tt’c’ at a l l  d i  ‘~i’i ’i :1 i , st’ h s i ’ , t ’ i i e ; i  ( i s e r u t ’ , t t  a ( i t , ’

- t t ; . t ’ l l  t , i l  eisas ’ si t i a ssa  di  5cr I s : s i i ,i ted . Ott  h i t ’ c t t ’u ’  ‘ , t ’ ’ tI  
* 

I t t 5 a’ I d i  5 ‘ i o n 1
to ~‘l a~;e the 1 ,1 “ ‘ i l v  s t ru t’ tured , ti ’s t— t ’ ,i ”s k I r i 0 t h  ‘~

‘ m ’ a i d  t s,( ’C 1,1 t I  t ’ : ~~a I t  i t ’

Si S( ’ u ’ t ’ V u  oP : i ; tv  s; I is i 1.ar lv st i ’t ’ctur ud n o , ;  I I I f~’ I i  :4k • , r t s u h  t o  sl u’ ” l ! u ’ • a , :  ‘I i ’ ’

t ’osi s ds , h a ts i t ’ t h e  test’ cu ’spaisses  ar t ’ ; i 1  s i t  
- ‘ 1’ d i  ‘~~t~~e , t i ;~’ ,i I t ro t ’

pt -edict  an i ni l i v i  i lusa I s [‘ ‘h ;t v ’ I cmi’ i i i  s i  I t s  t i O t t ’ t ; , .t a~’~ si ’ t n - a  t i l l  l i t
t h i a  t otu rse ci ’ tt ’;t rs ’ itn ” ,, ct’c.u t ive ; i e t  l v i  t v . , i i t d  l i l t ’ st - a l e  ~‘r,’’ h i ’iii
soi  v i i i ” , .  So t ’a r ,t ss t a s k  t i ’j i n s  (‘or ç, t 1 Li i t v  1:; i’’.’l r t ’t ’X itt ii , t a u t ’ u i ’ s ’ , ‘ t \  l ouis

a d v a t r t , i ’~es i n  usi i i ’ ,  a con i ’t a x  and i, o I, 1 s1 i ’uo i  ;u’~’ , i t e s t  v- i  b i ll a r t .

‘ 
‘ i h o  ~~‘,,l i h - i ! I  of su ch a t e n t  i s  a v o t ’~ di  l ’ ( ’i’r ’ ” i ’ t  i ’ ,i t ( o r ,  ii o l  h

I t i t a ~’ — t  t i ’t : . an d ;; s ’ 1 i t s — i s r i t ’ i ’al i ab i  l t . I~ il c t a t ’ i : i i t ’ ,t t i o t t  i s  c~~ - h n i d u  1
( ‘ h i ’ I i’S t pr ol’ I ‘is a a i c n ot ’  I t on e ‘ a i r  ( ‘OILS a t  ~l (‘t o I i ’’ I qi i s ’ St i t 5 i ’ t  :‘ i ’’

I s i s c e : i e , r l ’ i t v  I i n t ’ u ’~h’~’on i i~’ t s t  . Si r ica  i t ’ :;i ’ u t a i e i lt , s  l l :.~~t~ t i i r t ~!’ ‘ ‘ ‘~ ( i i ’. ‘ ‘ i,  t l i i’

‘‘st’i ’u e t u u r c  0 1’ n t )  the t o p i c s  i n  the t ’s, I I saL , no ‘so . n ’ ’ i e ’ , ’ , l t ,i l , : I ’ i ’ , ’I  ,~~, I
1 0 1 1 5 1 ’ ;  I i t s  i n s i sx i s  o b t a i n t , r l ’ I o .  St t d i t ’’; t ia ra  I - i - o t t  tat  i’ r - ; ’ ’ I  i’ l l t  i f l  i.~~- t  it
th i t ’f.a~’er ’, I’ (‘o t i s ’s  of t Ir e ti’S t , I ’aretl i ’ ‘at : Ito t l s ’ ’ is - ,  i t t ’ ~~~ ~ a ’, I~ l i t  - ‘, i l l  ,‘ o;
I’i :t vat’s’ i I t s ’ lii t h e  u t iurulte r i t t ’ s p i en • t O ;  u ’ I  O\ t ~s , i i ’l  a t s~’ I I I l y  ~‘i ’ I s ’ ’
~~ ‘~ ‘ i l  i t o  iris t i ,’~~r ’h , t’ t i’ . , I’ , t o  ( ‘am s i- ~ ’ l i i i  1 t ’rcd I t  I I t s ’ u ;, ‘ ‘ r’s ,

~’ 
o i l

Fvatt ( I ro n ”  hr a pi to ti ci’ 50 :5 . ; lo i s is [‘ut i l 1 i n t o  t It t ’  t e s ’, - t i ’ , t O l  s i  ra t  I ‘ s i  • a

r
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s I “ i s  i i ’ s t,’S t i ’  I t ‘- ‘a - - ‘ ‘o t t I i i i  o ’,’ e t ’ .t I 1 
~
‘ ‘  t ’ t o t  : ; ‘ , t  t o t ’ I a s ’’ I ti~ ’ ; i ~ ’

, : 1 .  [ S r  - I , ,  e l i  t a ; a *

t h o u ’ s ’ IS (i t t  5’n i  .‘a i t s , ’, I t ’ 1 1 1 , 1 1  r ”  5 [ ’ -~ ’ ¼ I t ’ i a i i  I ’ . ‘, t~-s: t ‘ a .1 (a  s a d  I i ’~ ~ t I . ‘ , I

t1 ‘Pu ’ i ‘ s I i  I ss~ a ~‘s i r ’  a i~~’ d I ‘,‘ th a t  I I v s s ! 5 ~ 1 s t  s’ s 1 (s . I at ’  1s t  t o  k’:; ~ :‘a $ i r s ’

u.n l it i titi & ~es , s’t’~~~
’ t ’ t s ’ h i,’~~~~:; I o t t  I s  t t ’ t ’  i i ’  ‘

~~ , u ( ’ ’ i  a t i  ~ t t  i ‘ ‘ s - i ’  i t t ”  Su it \ “5 s a I l  i t I I
ai ai 

* 
ii 5505’ s’ t .i a’s , I ho t’ [‘“, ‘s”::a ~~~~ !si ’ s1 11 

~~C i i i  l i t ’ i a ’ S  I 1 t’ i5~ ~ s i t  1 s t ’,l l .

5 ; ;  50 i’ s sIR t . u  ( ‘or ~~,
‘ S :~~‘ s  O s ’ I s ,  I a, ’ ; ‘ O h  I oa’ :-s : u’ . t t s k  ma r ” a t  t I oil

~~os ’t ’i ’ i s ’ i a I t t 5  ( ‘a; ’ ( h a ’  t l t i ’ t ’ O , h ’  H’o i ’ , ’ : i t i , t L  & u J i~~~~ , ; t ’ t’

( ~‘) ca p e e l s ;’t:: : l Olt I a t  u’ t ’ i i i - ’ -
~ ept’eo t 1015 t 5 ’a i’a I i s p , 0 . “‘ .

(h a )  co i ’tp x’ s’hs’r ns  I ott I s’arnr  l i t ”  -• v i ’ c ’ s , s h i  h i t v  0 . ~O

( a )  oat ’ t ’ j  h i  or ; h u ’,u i ’i r iii ”, — V i ’ i’ :s ,t i t t  I v 0 .

[ ‘bs ~’ ie  t s i t ’s ; j L ’ t ’ : 4 1  ‘‘ i i i  ( I  s ’, t t ’ (  at’ t h e  . l ,~ v’a i is t (
‘

it ‘.. 0 ,01 • e r ; , ’ t e l  i s ’,,h ( e a t )

p t l s ’t’,u t ’ao t 1 i ~’ t~ ’s(’ a k  I a h I  - ‘ is 1 y :; I rn~’ t i i ss ’si i t ’  I 5; 0 5  s V  1, ’ ”o’ ‘‘1 ,,(

‘ s i  t~ ’h ‘~l a I t o t  n e t  i s o  bar : : : : ;  ¼’ I’ t ’ s’ , :: ;’,t ;‘ , i t ’  - o I (‘P1 s’t ,I I ‘ ‘ , , , i s ,  I sa t  , ‘i ’, r I a l’ s’ ‘05

a, s a  i I , ;  h a t e .  A I t s o t c ~’ I t  one it. i ‘ i s  I ha t o  “, t ’ s ’ , t  I ‘s ’i r P1  , b ’ ’ s s ~~’~ ’ i n  , , -1 I tb ’  i I i  I i’ S ,
01. oat :: is ; teitcy I r i d  l i ’s ’S ( ‘ en s ’ , ! i: 1’oi i  u’a,ud’; I ssi ~~t u tt t o ri at’ s : : . t  ,“ i,’,I t i ’s I’:; at ’
~, t i 1 ‘~~ d i t  t H i  (i t t hti t ’  it i I t i l t s  I I i  t ‘-. ~~t I t  ‘ i i  I s it I I  t i t t l t ’ ,
an i i i  t i c  l a s t  p u r a ’- ’, ’~n p i t ‘I ‘, i s ’ it o. ( a  no t o  r ova I I , ;  I’ I a i a t oo  5: s ’, i t  ,- ,,‘ I 5t 5, 5 t’~ l i t  I
mi t t ’ s’ ~~~ ( I R S  11j n t t ~ t i  f ’ k t ,°l t ’ s’ ’ ’ : ; ; : s ’ t i  I’ I ‘ i t  I u t d i i i  shi :e I s I t  l i s ~ l ‘‘ 511 i t t  lo st S u ’O i ’ ’ ’S
11,t pu’ a,t I- to ha t’ c o t  S i n  t t ’ti t ha s ’ t u  u ’u ’t i  s it ’:’ : 1  i t it S  It

i ; ,  
~~~~~~~~~~~~~~~~~~~~~~~ ~ t,’_ , t a ~~i c ,~~,i t i f t s ’ ’ ’

Airs ’ st-t I I n t l  c t e s t  ot ’ lisa t lS p5 [‘i i :1 ’ ’, l I i : ; t~~s t ’  ‘i’ast t’, t ’ I  I u- i s
c h a r  z a a t  or I st ,’il a a i ’ol 1 oi~a :

C I ‘) ‘r isare ,i no n • r ’ u i u ’s • • 
j ‘ ‘: I , . . . i~ • i i  ‘I ( ,~ o t t ’ t ‘ s stii j ir a I its ’
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hith ::,•:::.wti,· n:· itlt<'l'pt·,•t;\t:iy,•), r~.·,·all, tilt~ s~·llrin:•. t .. : ''''.i••t·tire ;1n1l th.• 
•k:•.r'1'1' ,,r .1<:v1n-;t,.,. i :: caLcuLtl,l~.·. 'l'bt' l'l't•::t•nt s,.,,,·in": ::l'lw:ti(' t·,·t i~.·~: tl!'l'll 
:; i ''T 11• P•' in t· <t :: :; i :•:nil:•'l1 t ( !\'1' 1'1.'.'~P•'Il:-><' ,·,•ntp,•nt·n t :: tlu t s:t t i ~; (\' t\•t'll'.\ 1 
n·l.lt i,,n::) h1t .tn in!\•n:tati.1'lt nn;tly::i.s is Pt'Ssil•l.t~ :llt<l }'l'tlllli:;.•s t~,, yi,•\,j 
1:1,1 i't' ti i ::I.' I' i ::: i n:t t· i n,•-; i nd i ~·~~s. 

\'lit' ::pi'\.'i !'it' \'•'I'S,\t i 1 it:,\' ~·~'lH't' i ~; ~h•!'iy,•,\ fl\'lll tltt• pt'l',li ('( i \'t' l'I'!'P''"!:t~S 
(1\::t:: .111d ::•.tp) ~\11' .n';tr (t'P'''~It) n + 1. '"'':e a··.tin tln• th- 1 ~:-l'l' ,,r· t'l.'l'l'l.'l'l 
tll'Ss ll<'\'<'thl~: up,'lt th,• 1\\llltlwr ,,f c~.•n~~t-t\\tnt·s actually ~:nt'\st'i~·~l l·~· t'hl' 
l'''''dict·i,•n. rn tl1t' pt'•'S<'nt: ~·l·~'l'tn,·~ scltt'illt' Vt':'::atilit·y ~:~·~'r'~ P•'int'~; Olt'l' 

al~:,, -~~i\'t'tt t\q· ;\::similatL,,n ,,t' tltt~ Ct'ttlltri.~~' dcs,Ti}'t,n· ("m.tpsll, rat!tt•t• 
t!t,\tl n .•. to;q•lt 11 t't't·,\11). \:>'tH't':t.1ly, t:h~· t'l'!l}'t1t\\knt i~: l't·quit·\~ll t,, intt'\',t'.ttt· 
\',\t·i,•u:: lt'\'t•ls 11 t' nt"lt' (tltt~ t:., 1\ illl•l F) in ~.~t-.kt• t',, ,,H·ain a hi~~~~ 
\'<'1'::,\l iIi~~·. :\:: th•t,•,\ t'at•l [,.,l. Jti.~~~~ Vt'l'S,tti.l i ty ap~'t'i\t'S .lu il!t)'ly tlt,\t 
,.,,::;p;·,•h,·nsil•n nn.l •''."'1',\ti,,n l.t•:trniHr; S\'~'1'1':': l':'>.l.'<'t',\ a thrl'slh'l,l \'alue, l·ut 
n,, t· vi\~\.' ,.,,~~~,!.\. 

ltl\'l'llt.i\·,•:~t•s:: (~··~~ti,,n ~) i.s dt'tl'l''liinttl t'y '~'"np:n·i.nt; t.h,• lttHnh•r ,,f 
(,','tt:~i::t,•nt) i!\\'l··nt···d l'''•'Pt'rti~.·~~ ,,,i.t:lt t·h,• t\11111\'t't' ~·r :H'•'l'l~ P•'ittts ~.•btnint''' 
tt)'•'" ~;u,·::t·i,•tts tlut· a::k, tlix,•,·tl~·. :th,ut: tht' St~iil.tttt·i.c int·et•pt','l'itt.i,•n t~in•tt 
in th· l':\(·k:-:t'•'ttnd tb!.t. Tltt~ 1 ~l,,l•al./J,,c,,.l bins (s,~,·t·i,,t, ~~) II'HS prt'Yi~'IISI,\' 
c.1 l ,·ul.l t:,•,t l•y a r1'11.:',h nn.l t·,~<1t1~· ~.· .. ,un t ,,r t·,~~l'~'nsi~:~ t't't'n 1.1 in:·: hi ~·:It it.''"' ,,,.,l,•r 
l',•l.tt·i,•n::. htt is ctnTt'ntly r~~pla~~~~tl t•y Dt•t·,,:np,•si~·i,•n nnal~·si~; (Atkin tq·;·.n, 
;1 l::u,·lt :::,1\'t' di!:,Tit:titutin;'; indt~X. 

Sith't' (·h,• t·,·st task is ~~~~ll :~trtt~~tm·~·,l, it i.s P•'S~dblt' t:.' e,•nstrtll.'t 
i~:,•::!,'1'\':llt'. t·,•st·:; h'lttcli t'X<ICtl~· t':ill'~'dy· till' ~\;1l:H' f't1l'lital l'l'\lll'il.ltiS htt ,_,j th 
a d i t'\',•ren t i llh~t'l'l't'tati "'n. F1n· t'Xnr~!pl,•. 1,1\lt' "''~t':trdt tt'•-'IIP ha\'l' cllan.~~~~,t 
lilt• 11Si'\' l:in:~ lli~:t:.•ry 1\':~t: 1'\'t'lll ll' 11 int11 an is,'lll•'l'l'l' inv,1\\'in1~ ::chh'llb~')','\ 
in l' l.~t·,• ,, t' ~:pit'S, p h~·,·'.I'~11Uids i.n pl<H'I~ ~'t' Cll\ltlt t•i.t'S, 1\IHi l\t\ i 1\ tt'l'pt't' tat it'll 
\•,t::t'l\ l\~h1\\ r,.J,•-dlllitil\<1!\C\~ ,\S 1\ C•'illlh'IH't\1: tl\ tllt'SSa,•~l~-tt';II\SllllS/;\1'11. \t~,,tht'\' 
itH~''l'''ndcl\t t,t'<'ill' an• ll:ting an l.s,,m,,rph i.ntn·pn•tt'd .1~1 i\ ~yst·t'Ul ,,t' <'!t(•td,·:\l 
l:t•' lt'('lllt'~:. 

SitH'\' t·!n~ ~'''1'l'in,1~ ~.kpt'tHb np,,n t\n·w:tl ~'l'•'Pt'l'tl\~~~. :-;t.ri~.:t i:-:,,n:,,rplt~ ill't' 

n,,t·. ::,~tis!'a,·h'l'\' a~1 m.tt:c!t;•,{ 1:\'st·~. lh•\~e\'l~l', n~;\t,•l\\•,1 1\'l'l~ts art~ 1'\',\\lih· 
\:11n~:tt't\(~h·d l·~· ;tlh•t·i.ll 1~ tlte ~·u·l;en, l~J .. H, F, ,,r t·~~qu~ring int(·~·~wlat.iYt' 
{t\t!hn· th:1n t>Xlt';t\'•'lat·L\'P) tnh~t·en~.·t~ 111 the l'"''du:ttn' (tll't: 1.\U'\h'tl,\· 

,·,•call.tl'le), n·:qh•n~w. The l•nck.l~''"'ll!td (,,r gi.v,•n) S•'l:ti\1\tic inlt•t·pt·,•t;lti,,n 
i:~ ;tl,•:,, alt't'l't~.t t.' av,,\,1 ~~~1\lf'llil\.\'ll Htl\l 11111•'<\lll:<~,l lnttH'ft'l't'tl\~''· 1.'1' intt·usi,,n, 
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~L\1\'I'nN, 'I', :111d ~:,\l..ltl, IL ( 11)/(,n) "011 qur,, .. t·nt·ivt~ di I"Fr•ro'lll~l':l i11 

l'''l'llill~·., I.·· Orrlt~lllll•l 1111d l't'oc•!~:::", ~:yrnpnnitltll: l.nlll'lling 
l'i.'IH'I'H::I•:; illld ~i(T,\l:t~)',ii'H •• l, J\1', ,I, t•dlll!, l'::ycltn(, /j/1 
t,. · L l. • 

rl.-\1\'l'tiN, T. :111d ::,\I..Itl, IL (1<)/(ih) "Ott Qt11tlit:tl iv1• tli.l'!'t•l't~ll•lt'!l in 
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:111d ::1.: r:tL<'!', i t':l -· r 1., Ill.', .I, t•drlt', l'::yt:ltnl, lt(t, 11 !"t,-1 ~'.7, 
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I , 1\t' •. 1. l·:drt1~. l'::yt:lwl • /1(1, I:~-~~~) 
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!~t 1 , I :~ ~~ p. l .'d~ . 
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