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what word comes to mind as a complet ion for the fbi lowing r i -ag'rent:  L-sr. , /  Asocial  psychorogist  with a Freudian bent might treat the rrngn,Jnt as a prolc* ivctest,  reveal ing enduring disposit ions, part icularry i f  the lornplet ion f . i rs wirhFreudian concerns as in the case of r-us-r. A perception psychorogist ,.,ray fbcuson the constraints provided by the part icular rerrers ! iu.n, u,  rhe frequency of thccomplet ion word, as Broadbent (Broadbent & Broadbenr,  1975) has crone. Anlemory theorist  may see the fragment as an indirect nrerrory,.r ,  
""u-"rrr ,r ' , "that the complet ion word was recent ly encountered, even i f  thc crrcunrstances o[-tha( encounter are not reme' lbereci .  In this case, a conrprer ic ln such as Lrs.r .might be readiry attr ibuted to recent discussions of me'ory experinrents. 1-rrcattr ibut ion of a complet ion to the effects of menrory, percept ion, or personarrty isprobably sometimes just i f ied. we suggest that not only do psychorogisrs arrr iburcobserved effects to a source, but experimentar subjects in 'ou expcrmenr do thcsame thing'  A subject 's c lainr that he or she renrenrbers is an attr ibur ion of.aresponse to a part icular cause, that is,  to the past.  The subject di f fers f t .orn thcexperimenter,  however,  in that the subject has access to l 'ewer control  co'c. l i t ion.sthan does the experimenter.  consequentry,  the subject 's at tr ibur ions wi l r  nrorcoften be in error.  The.panicuru,-  *oid cornplet ion nr ight bc pr ir .ar i ry crue t .  rhcinf luence of memory but may be nr isattr ibuted to sonre other source. we rbcuson misattr ibut ions of menrory rater.  First ,  we argue tbr the necessiry or- anattr ibut ionar ana, lysis of remembering, and then provide a gencrar franrework rorthat approach.
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We wr i t e  t h i s  chap te r  t o  hono r  Ende l  Tu l v i ng  fb r  h i s  con t r i bu t i on  t o  ou r
understanding of  hurnan nrenrory.  Tulv ing has a great  ta lent  for  p ick ing an
inrpor tant  issue,  and then tak ing a conrrovers ia l  posi t ion on i t .  ln  doing so,  he
focuses the at tent ion of  the f ie ld on a topic  that  might  otherwise have been
neglectcd.  We entu late that  s ty le by nrak ing c la i rns that  are l ike ly  to be contro-
vers ia l .  We also hope ro honor Endel  by our  fbcus on an issue that  he has found
r nr  por tant .

Recent ly ,  ' lu lv ing 
has ernphasized the importance of  the subject ive exper i -

ence of  renrember ing (e.g ,  Tulv ing,  1983).  Di f ferences in  subject ive exper ience
ntay be the qual i ty  that  nrost  c lear ly  d i f ferent ia tes anrnesics f ronr  people wi th
nornra l ly  f 'unct ionrng nrernor ies.  As noted in  many of  the chapters in  th is  vol_
unre,  anlnesics of ten show evidence of  menrory rn thei r  object ive per tbrpance of
a task a l though they deny having the subject ive exper ience of  renrenrber ing.
Tulv ing i lccounts fbr  th is  d issociat ion by proposing that  remember ing re l ies on
an episodic menrory systenl  that  is  separate f rom the memory system that  pro-
duces ef fects of  pr ior  exper ie nce on per fornrance.  The separate nren. lory systenrs
are assurrred to d i l ' fer  in  terr r rs  of  rcpresentat ions.  Episodic memory preserves the
deta i ls  of  a par l icu lar  event ,  whereas other  memory systems preserve n lore
general  in forurat ion.  ln  contrast ,  we argue that  the subject ive exper ience of
remember ing is  not  a d i rect  rnani festat ion of  a par t icu lar  k ind of  representat ion.
Using a mel t lory representat ion is  nei ther  necessary nor  suf f ic ient  for  the subjec-
t ive exper ience of  rerr rember ing.  Rather ,  we c la im that  subject ive exper ience
tnvolves an at t r ibut ion or  unconscious in ference that  is  as much a funct ion of  the
present  as a record of  the oast .

The  Need  fo r  An  A t t r i bu t i ona l  Ana lvs i s  o f
Remember ing

People of ten use nrenrory of  a pr ior  exper ience to help accompl ish a present  task
wl thout  consciously  rcnrenrber ing the pr ior  exper ience.  we (Jacoby & Kel ley,
1987) have rhought  about  the separabi l i ty  of  the use of  nremory and conscious
reco l l ec t i on  i n  t e r r r r s  o l 'Po lany i ' s  (1958 )  d i s t i nc t i on  be tween  us ing  a  t oo l  ve rsus
In.spectrng r t  as an ob. ;ect .  When using a hanrnrer  to pound in a nai l ,  we at tend to
the nar l ;  t l re  harnnrer  is  t reated as a tool .  ln  contrast ,  we can at tend to the hammer
as a th ing in  i tse l f ,  and fbcus on r ts  weight  and appearance.  In  both cases,  the
hanrnrer  is  t l re  surr rc  object ,  but  we t reat  i t  d i f ferent ly .  S imi lar ly ,  memory ls  a
tool  whcn we solve problerr rs ,  wr i te  papers,  perceive and comprehend events,
and so on.  When nlcn)ory is  a tool ,  the focus of  at tent ion is  not  on tne menrory as
such bLr t  on thc present  task.  l lowever,  the sanre nrernory can be the object  of
a t t en t i on ,  and  i t  w r l l  t hen  be  expe r i cnced  consc ious l y .  when  memory  i s  an
ob jec t ,  t he  f bcus  o f  a t t en t i on  i s  on  the  pas t .

However,  an analys is  in  terr r ts  of  ret r ieval  processes or  focus of  at tent ion is
inconrplete.  What  is  rn iss ing f ront  such an analys is  is  the subject ive exper ience
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i  : t  rernembering' and it  is subjective experience that is rhe hailnrark ol.rerncrrrbcr_i  ,ng.  Many others, ( : .e . , lamei ,  rsq2i t -octhar t ,  1984;  T i rchri le83) have "",":^,.1.11;.-";1.;;;i, _or. than revivin; ,;:ilr,:ii;lrXlrlli;
i :{ilJ1""::T::::::,::Tift::":i"-'enrbering 

a,so invo,ves a fce,ing or; reering oi ru.iriu,iry, we o" 
""i .,.,ii'::::,;:il:: 

,i: past witrrou, .,,rn ,,

;:fltfi il:! 
wcre con rron ted with in"on,"r,ou Ie e v ide nce ;::1r1", J,:':::'l;

making the staren 
so'  you could comfono?'t .  insist  thar , 'ou o,o nor rer 'c ' rbcr

oe accepted, , ,  ool tn 'or 
committ ing the act.  Al though rt ' , .  o i1".r iu" recortr  rrrusrwhereas..;.;.-.fi ,"?:l:r'#:"1?:,:i.,":t j;::.r,H*:ffi 

ff Flti;i
;l::3: ,|.,;t 

t["'r,"or"rtiur 
"^p".i."*""r,.nr.n,ujnr',,.'-,,,'r".n,s .rosr rurrc,'_ence or ,."'",,u.,,1;:1'J,::,',i'l,iiitj'J;,I:jff[: ftn'ii.',,uv".,iu" 

"^f",i
r".ili :1";::l;:r:.lperience 

or 
"r"nru.ring rs a conrpciling ancr disti'crivc

111.1.ii:.r*;i;;l J,Ji ;:i ;:;ng;,#,;;:l*.ll',hey are using i
.Ti"-,i"iir";r:ff:li or solving probtems. rhJr."ring oi.*n,,,,u'.,,y i.s expcri-

f *: f :;: : [,,, # * lT,,:i J; #; li it ": j, ]:, ffi ,';,i ;l:] | #fr [ [ ilt
:: l.";ir *:* 3:*l f $H:*"##.",;,,? ; ;.;'.', " ; *i #"] iff I
experience."-" ,nb.t t  

would be closely t ied to tJpt. t ." i r i i "n.  nu i , ,uoir i ry t 's p o n d i n g ."e.. ;"; ;"j:^lt; i:: I : ̂ , * [: "]"" : :,T: :T q,,,n * :i*;* j*:;
;:tr1t,',.*t.fftr,'i'j the abititf io-..ir"r.n, parricurar aspecrs or episocrc.s,

.  
However ,  the  t i .  be tween representa t io t l  anc l  q r rh ie , . r i . , ^  ̂- -_ ,a  l o o s e  o n e .  A m n e s ,T=o,"v."0..,.n,u,,*,1,i;:,,u1:;t#i.,*:.":i#'#n,rffi TT:#;wirherspoon,  Igg2) .  comprere word stems(wur. ington; ; ; i r ; r^  

tz ,  tg74) .  or

I# :^*':;JJ :;:5:fi ;Il,ii' l,i ;rt#cLach, 
a-n,, noo r ;'ion rra s r i nI cilsctr on' th ar i s, con fabu r ari on. A mnJs'.r r* r",".il::i::il:.H:i,'il"Tffi1il :;

::;#:H::::.:T'[:::*;ru,*; 
o,*i:""" when ,hey u,". *,.ong (Mercer

t he r  examp les  t o  show rha r  rhe  c , r k i ^ ^ r j . - - : r s  
and  H i l ga rd  (1986 )  p rov rc l cd  l u r -rher examptes ro sho w thar rhe r, ;j.;;;"":'^ ;ff J:r:i r:f ::]r[r;.:lr1:uncoupred from the presence or absence of o n.'.n.,o.y-r*raaar,r,,on that corre-sponds to i t  for normar peopre as wei l  as for amnesics.

::ih.ii.:ff :ffi'i::: T*.,'#tT"Jl :, tt,, * . ̂  p..i. n.. a n d, ve ri c, i c a,giarism (Reed, |s7 4). A ramous ."; J J;;iJ#::l'l'":i;l'il1:ll',i.ilJ;(Bowers & Hirgard, igsol. wrr." r i .  *"* rr years orc,, she wrore. shorr sror.v
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tnar was publ ished. Readers tound the story to be very simi lar in theme and evenwordine ro a srory pubrished earr ier by another wrirer.  she denied copying thestory and had no rr lenlory of having "heard" i t  before wri t ing her story. How_
ever,  a farui ly f i iend renrenrbered tel l ing i t  to her via signIunguug.3 years
earlier. Helen apparentry used the memory for the ,,ory i, a tool in her own
wri t ing, without consciously renrenrbering i t .  That is,  i t  came to mrnd without anacconrpanying feel ing of famil iar i ty.  Mark rwain came to her defense by claim_
ing that nrosr of l i terature is plagiar ized, unintent ional ly and orherwise. Much thesamc can be  sa id  fo r .  sc ience.

Disputes about  wl rat  actuai ly  happened are co 'mon.  sut ton (  r9g4)  descr ibed
the  con f l i c t i ng  n re rno r i es  o f  two  phys i c i s t s  who  won  the  Nobe l  p r i ze  i n  1957  fo r
the i r  d i scove ry  t ha t  t he  rad ioac t i ve  decay  o f  many  a tom ic  nuc re i  i s  no t  com-
plete ly  synrnretr ic  wi th respcct  to  space and ( inre.  Thei r  accounts of  the events
lead ing  up  to  t he i rd i scove ry  a re  a rso  no r  symmer r i c .  Chen  N ing  yang ,s  accoun t
of their work in his Collecterl paper.r so distressed his parrner -r 'sung 

Dao Lee
that  he fe l t  cor 'pei lcd to procruce h is  own account  of  the events in  questron.  The
accounts d i f fer  in  point .s  such as who said what  in  a cruc ia l  meet ing in  a restau_
rant  in  New York,  whether  yang and Lee borh mer wi th Einste in in  h is  of , f ice,  or
o r l y  Yang ,  and  whe the r  En r i co  Fe rm i  i n f ' l uenced  the i r  t h i nk ing  o r  d id  no t .
Apparent ly ,  both [ -ee and yang have reconstructed p lausibre accounts of  thei r
col laborat ion and have invested these reconstruct ions wi th the status of  remem-
ber ing.  Bot l r  expcr ience a conrpel l ing f 'ee l ing o l ' remember ing for  rne events they
are repor t lng,  a l though at  least  one of  the (wo nrusr  be in  error .  Neisser  ( lgg2l
polnted to s inr i lar  exanrples in  John Dcan's nrernor ies repor ted durrng h is  test i_
mony ln the Watergate hear ings,  nre ' ' . 'or ies that  Nixon's  tapes la ter  proved were
fa lse,  a l though Dean's con| idence led nrany to ber ieve that  h is  memory was
exce l l en  t .

The feel ing of  fanr i r rar i ty  i .s  not  to  be founcJ res idrng in  a memory representa_
tron.  Misnratches between subject ive expe r ienc.  unJ nremory representat lons
in rp l y  t ha t  t he  sub jec t r ve  expe r i ence  o f  r en rember ing  i s  an  a t t r i bu t i on  o r  i n_ference.  we th ink of  such inferences as unconsclous,  analogous to Hermhol tz ,s
not ion of  unconscious in ferences in  percept ion.  Lockhart  (  l  9g4)  a lso argued thatrernember ing is  an in f 'erence about  the past ,  and c i ted wi i l iam James as an a i ly  inreaching th is  cor tc lus ion.  l l ' t i rnr i l iar i ty  is  an in f -erence,  the absence of  f lanr i l iar i ty
in  ar 'nesia is  not  nccessar i ry  due to the absence of  a memory representat ion.
Al though representat ions obviousry pray a rore in  remember ing, in"  presence of  anlenrory representat ion is  nei ther  a necessary nor  a suf f ic ient  condi t ion for  thesub. . ;ect ive exper ience of  renre nrber ing.  To understand remember ing,  ; ; ; ,  

" ; " ; ; :sary to v iew the leel ing of  fami l iar i ty  as the resul t  o f  an in f 'erence or  an at t r ibu-t ion,  and arrenrpr  to gain sonre understanding of  the basbs for  making thatpa r t r cu la r  a t t l - i bu t i on .
I f  we ident i fy the fcer ing of f  anr i l iar i ry as sinr i lar to an emorion, we courd thenapply an attr ibut ional analysis simi lar to that used to understand other emotions
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(e 'g ' ,  schachter & singer,  1962).  Arthough there has been recenr inrerest i .memory for emotional events and the ef iects of enrot ionsBower, l98l), rhe feeling 
"f 

i l ; l ;r;;;! r,u, no,been genera,,;:";;;:?rr,, l. l ,;being a type of affective experience. tni i ,rs chaprer, *I i l rrr,ru* the artr ibutionalanalysis of emotional experience in normar sublects ,no uppiy a sinrirar anarysisto the feel ing of famil iar i ty.  
-J-- ' "  q 'rv svv' '

According to Schachter (e.g.,  Schachrer & Singer,  1962),an e morional stateis the result  of  the interact ion b.r*"* 'nonspecif ic physiorogicar arousal ancr acognit ion about the arousing si tuat ion. physiological  arousal c lctermines the in-rensrry of an enror ion.,  but nor the part icura. . -oi ion. cog"i i ion about the cau.scof the arousar de termines the part icular emotion, i f  any, that is expe'enced. .r-rre
cognit ive processes invorved are assumed to occur very rapidry ancr to be un_avai lable to conscious introspect ion.

To revear the contr ibut ion of cognit ion to the experience of enlor lons, experi-mental  s i tuat ions are affanged such that_emotionar experience is actuai ly amisattr ibut ion of arousar.  schachter and Singer (1962) injecter,  subjecrs witrradrenal in in condit ions that courd be interpreted as ei ther frustrat ing or preasur_
:P]: :  

t"?j . . ts experienced the adrenat in_rnduced arousal as ei tpi::r:, depending on rhe conrexruat .r";."i;;"r; ffiffi,';:il,lJi:T. J::;cr i t ic ized (see Reisenzein, l9g3),  but when subjects are aroused by exercisingand then enter an emotional s i tuat ion, they also experience intensif- ied errot ions(Z i l lmann,  lgTg) '  in  r ine  w i th  an  ar t r ibu t ,ona l  theory  o f  e r 'o r ion .For us, the important point taken from Schachter,s theory ot.enrot ion is trratsome nonspecif ic experience is attr ibuted to a part icuror.ous",  and.so expcr. i_enced as a part icular emotion. ln an attr ibut ional anarysis of the feer ing of.famil iar i ty,  the ease with which an idea.o,n",  to rnind or the rerat ive l lucncy or.accomplishing a rask might serve a rore sinr i rar to physiorogical  arousal inSchachter 's anarysis of emotions. Ti tchener ( lg2g) nray'haue ha.|  such f luency innr ind when he stated: "r f  we take '  '  the pattern of co'sciousness r '  recorec-t ion, we f ind what -1I b.  f igurat ively descr ibed as a reconstruct ion arong trrcl ine of leasr resisran.. ' ' . (p.  q r-al .  s in- ' i l r t r ,  auao"t.  y (r9g2.a).suggesrcd trrar rhcease wlth which ideas "pop into mind" can be taken a.s evicrence that onc isremembering'  we (e'g ' ,  Jacoby & Daras, lg^gr) have rrgg.r i . , t  that pcrceptualfluency can serve as a basis ror ttre feeling of fanririaritl i., ,.""g'tion nrenrorydecisions. Items that were read during ,,rdy *.r" perceptuary identified r'orcreadi ly at the t ime of test than were . ,**"  
i tenrs, uno,ni . , : i i r . reuce in ictcnt i r , i -cat ion may underl ie the feel ing of fanr i l iar i ty.  The clainr is in accorcl  wit '

:i.l"H. 
reports that the old items seem to "junrp our" on a test of recognirion

As in Schachter 's.account of emotion, an inference regardi 'g the cause ol .f luency is inlportant for the.^p.. i .n. .  of  ." .n"n.,b"r ing. The cluest ion , ,Do youremember?" directs us to attr ibute to the past those ideas that conre to mincJreadi ly,  and so experience rememberine. H.o*.u". ,  i f  renrenrbering is an atrr ibLr_
I

\
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t iorr ,  i t  should be possible to produce nr isattr ibut ions by arranging i t  so that

sontething other than the past is the most sal ient cause of an idea conring to mind.

For exarnple, when we are wri t ing, old ideas that come to mind may not be

attr ibuted to the past,  but may instead be experienced as new ideas and perhaps

as part icular ly good ones because of the authori ty with which they present

thenrselves. Tlre result  would be the use of memory as a tool  without the subjec-

t ive experience of remenrbering-unintent ional plagiar ism. [n later sect ions we

provide evidence of misattr ibut ions of this sort  as wel l  as showing that the

subjective experience of remembering can be produced without a corresponding

veridical  memory repreSentat ion. First ,  however,  we provide a general  f rame-

work for our treatntent of menlory as an attr ibut ion. By doing so, we mean to

emphasize the points that we think are most lmportant.

T o w a r d  a  G e n e r a l  F r a m e w o r k
f o r  R e m e m b e r i n g  a s  A t t r i b u t i o n

Remembering is an Attribution of Effects
on Performance to the Past

In other invcst igat ions of famil iar i ty and memory, famil iar i ty has had the role

ol 'explanatory construct and has not i tsel f  been analyzed (c. f . ,  Atkinson & Juola,

1974; Mancl ler,  l980).  In contrast,  we propose that the feel ing of famil iar i ty is

not a given for theories of memory. Famil iar i ty cannot be considered a necessary

outcome of using a mentory representat ion, nor is using a representat ion suff i -

c ient to produce the f 'eel ing of famil iar i ty.  lnstead, we Propose that there are

processes that give r ise to the subject ive experience of remenrbering, and we

out l ine our speculat ions about those processes.
We begin our speculat ion abou( the underpinnings of that subject ive experi-

ence by looking to the larger class of ef f 'ects of past performance. In the tradi t ion

of learning theory, we know that past experience on a task inf- luences present

perl 'ormance fronr research across innumerable tasks, a var iety of species, and

the whole range of developnrent.  There is an old term in learning theories for

such effects of the past on present performance-transf,er ef fects.  Posit ive trans-

fer refers to cases in which past experience enhances present Perfornlance, al low-

ing the present task to be performed more quickly,  ef f ic ient ly,  f luent ly,  or with

greater accuracy. The past can also have a detr imental  ef fect on present perfor-

nrance, and those effects are ternled negat ive transfer.
We think differences in performance of the sort produced by transfer could

serve as t l re basis for the subject ive experience of remembering. People might

learn to interpret var iat ions in the f luency of their  performance on current tasks as

a sign that they are using the past.  I f  t ransfer eff ,ects are quite specif ic rather than

general ,  then those effects would be diagnost ic of specif ic past experiences. Such

specif ic i ty of t ransfer effbcts would make (hem both sui table and l ikely as an

underpinning f ,or the subject ive experience of remembering. The subject ive ex-

\
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per lence of  renler l lber ing would depend on detcct ing vcry speci f ic  t ru l .s fcr .c l -
fects,  and learn ing to at t r ibute them to the past .  We should actual ly  use the terr r , r
" t ransfer- l ike ef fects " ,  because people would real ly  be learn ing to c letect
changes in performance of the sort that coul.cl be due ro past expcrience. Such
effects, whether really due to transfer fronr past experience or to sonre other
factor  such as general  d i f f icu l ty  of  a task,  carry no guaranteerJ nrark of  thc i r
o r i g i n .

Recent  work in  memory development  suggests that  ear ly  exper iences c lo show
transfer  ef fects of  ext reme speci f ic i ty .  Rovee-Col l ier  ( in  press)  tested i r r [ants '
memory by condi t ion ing them to k ick in  the presence o[a par t icu larcr ib  nobi le .
(The k ick ing makes the mobi le  spin,  which appears to be real ly  rewarc l ing fbr  a
6-month-o ld) .  Rovee-Col l ier  and her  cot leagues assessed the in fants '  rnerpory
fo r  t h i s  expe r i ence  by  re tu rn ing  up  to  2  weeks  l a te r ,  a t t ach ing  the  n rob i l c  t o  t l r c
cr ib ,  and observ ing thei r  subjects '  rate of  k ick ing.  Hcr  subjects showccl  r r ruc l r
bet ter  n lemory than was previously  credi ted to in fants.  Most  in tercst i r rg to us is
the extraord inary speci f ic i ty  of  thei r  "memor ics."  Changing even srnal l  t 'eaturcs
of  the mobi le  wiped out  t ransfer  of  the k ick ing response to the new nrobi le .
Ef fect ive ly ,  the in fants were behaving as i f  they recognizet j  the o lc l  r lob i lc  a lc l
could d iscr iminate i t  f ronr  very s imi lar  fo i ls .  A l though we can' t  tc l l  whet6cr  or
not  the in fants in  Rovee-Col l ier 's  s tudies exper ienced renrernber i r rg,  they exhib-
t ted a speci f ic i ty  of  t ransfer  that  is  d iagnost ic  of  past  events,  ancl  so coulc l  scr .vc
as the basis  for  the exper ience of  remenrber ing.  The acclu is i t ion of  rcrnerr rber . ing
would depend on learn ing to in terpret  these t ransfer  ef f 'ects  as rcrr rc l rbcr . i r rg.
Changes in one's  own per formance would be cues rhat  onc l ras cxpcr . icncci l
something s imi lar  before.

ou r  ana l ys i s  i s  s im i l a r  t o  B runsw ik ' s  (1956 )  eco log i cu l  app roach  ro  pc rccp -
t ion.  By h is  lens model  of  percept ion,  people search for  cues in  t5e envi ronrr rcnt
that  could serve as a basis  for  in ferences.  These inf 'erences produce perccptu l l
expenences,  such as depth percept ion and s ize constancy.  ln  cont fast ,  i1  t lur
analys is  of  remember ing,  the cues that  s ignal  pr iorexper iences are n lore l rke ly  to
be internal  aspects of  onc 's  per formance,  such as f luency,  rat t rer  than cucs i r r  t5e
env i ronmen t .

Correct ly  at t r ibut ing t ransfer  ef fects in  one's  own per fbrnrance to ( l rc i r .sour-cc
in  t he  pas t  p laces  one  i n  t he  ro le  o f  i n ru i t i ve  sc ien t i s r  (Ke l l ey ,  l 97 l ) .  I t  r nay  be
usefu l  to  f i rs t  consider  whether  the task of  correct ly  at t r ibut ing t rar)s l 'er  e[ , ] 'ccts
can be done by arry sc ient is t .  That  is ,  are cues in  per fbrnrancc sul l ' ic ic l t ly
d iagnos t i c  o f  t he  pas t ' ?  Imag ine  tha t  you  a re  an  expe r i n r cn tc r  t r y rng  to ' ssc . ss
whether  a subject  has ever  learned to reacl  French,  but  are not  a l lowecl  to  ask
di rect ly .  You could easi ly  g ive the subject  sonle sentences in  Frcnch ro re i ld  and
use h is  or  her  per formance as an indicator  of  past  exper ience.  Next ,  you nr ight
t ry  to assess whether  he or  she has read a par t icu lar  sentence beforc.  you coulc l
g ive the subject  a number of  sentences of  equal  d i f f icu l ty  anc. l  tesr  whet l rer  any
sentence is  read more f luent ly  than the other .  Relat ive t - luency would be t l re  basi .s

\
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for  in ferences of  par t icu lar  past  exper iences.  We th ink subjects as wel l  as exper i -
menters can use re lat ive f luency to in fer  par t icu lar  past  exper iences.  However,
subjects don' t  have access to the same contro l  condi t ions that  an exper imenter
can arrange. The subject observing his or her own performance on a set of
sentences cannot differentiate between fluent perforrnance on a particular sen-
tence that  is  due to the past  and f luency due to the re lat ive d i f f icu l ty  of  that
sentence.  As we wi l l  see,  such l imi tat ions on the subject 's  in ferences regarding
the cause of  f luency can lead to memory i l lus ions that  are analogous ro percep-
t u a l  i l l u s i o n s .

Transl 'er  ef fects can occur  at  any level  of  act iv i ty- reading a word nrore
f lucrr t ly ,  so lv ing a probler . r r  nrore easi ly ,  or  even generat ing a t ra in of  ideas more
readi ly .  A l thouglr  t t tost  o l '  our  exper inrents have rneasured perceptual  t luency
(Johns ton ,  Da rk ,  &  Jacoby ,  r985 ;  Ke l l ey ,  Jacoby ,  &  Ho l l i ngshead ,  rg8g ) ,  t he
not ic ln of  f luency a.s the basis  for  an at t r ibur ion of  fami l iar i ty  is  not  rest r rc ted to
the perceptual  lcvc l  of  analys is .  The fami l iar i ty  of  arguments,  ideas,  and other
r r rcani r tg l 'u l  act iv i t ics can a lso stcnr  f rorr r  an at t r ibut ion of  f lucncy.  l ' l rc  rnost
conrDon rcason fbr  accept ing an idea as a rnenrory when we are t ry ing to recal l  is
the author i ty  wi th which the idea presents i tse l f .  I f  an idea immediate ly  comes ro
mind in response to a query,  i t  is  l ikery to be accepted as the answer.  However.  i f
f luency of  an idea coming to mind is  not  suf f ic ient ly  d iagnost ic  of  the past  for
remenrber ing,  people can engage in addi t ional  act iv i t ies and assess the f luency of
thei r  processing on these new levels of  analys is .  For  example,  consider  t ry ing to
answer a quest ion such as "Did you eat  d inner  at  La casa a few weeks ago?".
An i rnage of  s i t t ing at  a table in  a restaurant  might  readi ly  come to mrnd,  but  that
ln lage nray not  be suf l f ic ient  to  speci fy  a par t icu lar  v is i t  to  the resraurant .  you
then nr ight  e laborate on that  t ra in of  thought  unt i l  your  e laborat ions narrowly
speci [y  an event .  An addi t ional  deta i l  might  come to mind,  such as . .oh yes,  we
were d iscussing the e lect ion resul t .s"  that  would a l low you to in fer  that  you werc
t ru ly  " renrenrber ing"  a speci f ic  event  f rorn several  weeks ago.  However,  we
take th is  exper ience of  remenrber ing as an at t r ibut ion.  An image is  f luent ly
generated,  and that  i rnage inc ludes speci f ic  deta i ls  that  are d iagnost ic  of  a par t ic-
u lar  pr ior  exper ience.  Thc t ransfer  is  assunred to occur  between the actual  event
several  weeks before and later  f luent  imagin ing of  the event .  But  even the f luent
generat ion o l  deta i ls  can be open to error ,  as in  the case of  confabulat ion and
error 's  of  reconstruct ion.  We di .scuss confabulat ion and manipulat ions that  make
people rnore l ike ly  to accept  incorrcct  deta i ls  that  come to nr ind as nremor ies in  a
la te r  sec t i on  on  i l l us ions  o f  memory .

I f  t ransfer  ef f 'ects  such as f luency are re lat ive ly  speci f ic  to  deta i ls  oI  prev ious
occurrence rather  than widely general izable,  then i ts  at t r ibut ion to a source is
typ ical ly  correct  l t  is  th is  speci f ic i ty  of  f luency rhat  makes i t  a  usefu l  heur is( ic
for  renrember ing.  Par t  of  the deveropment  of  remember ing may be learn ing to set
ourselves cogni t ive tasks dur ing ret r ieval  that  wi l l  be l ike ly  to iho* t ransfer  f rom
past  exper iences and ru le out  compet ing sources as explanat ions of  our  per for-
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mance' Of course, we also have to engage in processing at the t inre of eve nts t l . l i r t
wi l l  lead to specif ic t ransfer effects latei .  Here, Tulving's enrphasr.s on encoding
specif ic i ty and dist inct ive processing also are importani for dl termiping transfer
effects in an attr ibut ional analysis of remenrbering.

Although transfer can be correctly attributed to the past to produce rer'ernber-
ing'  other factors can also inf luence perfornrance in ways thai  are indist inguisha-
ble from the effects of pr ior events, as i i lusrrated by our example of conrplet ing
the fragment L-ST. A particular idea may conre to nrind because the task is so
t ight ly constrained that no other response is possible. Even very specif ic c lctai ls
that come to mind whi le attempting to renrenrber an event do not guarantec that
one is "real ly remembering." The detai ls can represe.t  thc ca.sy cxcrcrsc ol .i r t raginat ion, rather than trans[er f ' rorn past experierrce cl t 'an evcnt.  Err,r .s ol ' thc
opposite sort  can also occur.  Fluency that actual ly is a transfcr ef f 'ect ol ,past
experience can be misattr ibuted to other sources, as in t l re case ol 'cryptornncsia.
The sub jec ts 'm isa t r r ibu t ion  o f  f luency  probab ly  depcnds on  thc i r  gou i  i r r  lpart icular s i tuat ion, as when they l re solving u prulblcrrr  or wri t ing u p'pcr ruthcr
[han remembering.

Attributiotts are InJluenced by Gotrls aru! Cctntcxts. The rna_jor lactor dircct-
ing the attr ibut ion process is the goal set by subjects.  l f  their  goal is rcnrenrber_
rng, subjects wi l l  correct ly attr ibute f luency ro rhe pasr.  I f  the i r  goal is judging
temporal durar ion, the di f f icul ty of a problenr,  or the l low of a papcr,  r . rucncy
result ing from the past is l ikely to be misattr ibured ro goal-relevarrt  aspects of thc
si tuat ion'  l 'he goals may be quite expl ic i t ,  or i rnpl ic i t ly der ivecl  f iorn t5e context
in which f luency occurs. of  course, the subject 's goar does not rotaly crercrrrr inc
the course of at tr ibut ions. people do sometimes spontaneously renreurber.everr
when they are directed toward another task.

The importance of the goal in the experience of renrernbering is also relcvant
to the not ion of remembering as an affect ive response. Goal-ct i rectccl  ae^t ion is arrinrportant cause of emotions. For exanrple, obtaining a goar cre.tes happiness
and satisfaction, whereas being blocked fiom a goal can procluce anger or l.r.ustr.a-
t ion '  S imi la r ly ,  fami l ia r i t y  and o ther  a f fecr ive  aspec t ,s  o f ' re r r rcnrber ing , ray
lncrease when one's goal is remembering.

our discussion of,  goals is relevant to dlscr ipt ions of anrnesia accornparr iecl  byfrontal  lobe darnage, a def ic i t  in the abir i ty ro fornr and pur.suc g.ars (Sruss &
Benson, 1986).  A goaldirects processing ancl inf luences the attr ibutr .n ol 'c l ' l 'ccts
on performance to a particular source. Remenrbering can be seen as scttingsuccessively more exact ing goals designed to l imit  i r relevant sources ol 'e l , fects
on performance and so al low more accurate attr ibut ion of fanr i l iar i ty.  A tai lurc toelaborare on the cues provided at the t inre of test restr icts the .pporturr i ty fbrtransfer to be experienced on var ious levels-conceptual as wel l  as perceptual ormotor.  An inabir i ty to form and pursue the goar of renrenrbe'ng r i ' r i ts t rreopportunity for the subject ive e xperience of rcnrernbering.
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ItnpLicatiottsfor Dissocicttion of Remembering andTransfer Effe cts otr Perfor'

, te t tce.  How does our  analys is  o l renrember ing as an at t r ibut ion re late to var ious

dissociat ions of  t ransfer  ef fects in  per formance and recogni t ion? By other  ac-

coun(s,  c l issociat ions between renrenlber ing and t ransfer  ref lect  the operat ion of

d i f f e ren t  menro ry  sys rems  (e .g . ,  ce rmak ,  1984 ;  Cohen  &  Squ i re ,  1980 ;  Tu l v i ng ,

1985).  ln  contrast ,  we argue that  "pastness"  cannot  be found in a menlory t race

but .  rather ,  ref lects an at t r ibut ion of  t ransfer  in  per formance.  Dissociat ion occurs

when recogni t ion is  based on a d i f ferent  Ievel  of  analys is  than is  the measure of

t ransier .  For  exar t tp lc ,  a d issociat ion wi l l  be seen i f  the exper imenter  n leasures

transfer  on the level  o[  perceptual  ident i f icat ion but  the subject  uses ease of

generar lng conrexr  as a basis  for  recogni t ion.  However,  i f  the exper imenter

r l )easure s t r .ansl 'er  on t f te  sanle level  of  analys is  that  the subject  employs as a basis

tbr  renrcrnber ing (e .g. ,  perceptual  ident i l ' icat ion and recogni t ion based on percep-

tual  l luency) ,  t lependence between t ransfer  and remember ing wi l l  be observed'

Our v iew enrphasizes dependence between t ransfer  and renlenrber ing,  rather

than er lphasiz i r rg the d issociat ion of  the two.  By a memory-systems v iew,  d is-

sociat ions are i l rpor tant  as ev idence of  separate menlory systems.  By our  v iew'

d issociat ions are easi ly  obta ined,  but  dependence can be even more reveal ing '

The trick is thc match between the transfer that is measured by the experimenter

and the transi'er used by the subject as a basis for an attribution of remembering.

Dependeltce can reveal thc cues and processes that underlie the subjective experi-

ence of  rcnrenrber ing.

People Act ott thc Basis of Tlrcir Subjective Experience of Remembering.

Most  invest igat ions of  memory focus on the object ive accuracy of  per formance'

Such a focus may run contrary to the subjective experience of an individual' To

i l lust rate,  consider  a behavior is t 's  object ive def in i t ion of  aggression as one per-

son,  perhaps a chi ld ,  h i t t ing another .  The def in i t ion may be very unsat is factory

to the chi ld .  Upon being repr imanded fbr  f ight ing,  ch i ldren of ten r ight fu l ly

object  that  they were only p lay ing.  An act  must  be in terpreted in  a larger  context

rarher  thap in iso lat ion.  Simi lar ly ,  the subject ive exper ience of  renrentber ing

invo l vcs  rhe  i n te rp re ta t i on  o f  an  ac (  i n  t he  con tex t  o f  ongo ing  ac t i v i t y .

Why should we be concerned wi th subject ive exper ience rather  than being

conrent  to  ta lk  about  object ive nrernory per lbrnrance' l  The subject ive cxpertence

of  reptentber ing g ives one the impetus to act .  This  inrpor tant  ro le for  rernember-

i ng  i s  pa r t i cu l t r r l y  s t r i k i ng  w l r cn  i t  i s  absen t ,  as  i n  t he  case  o f  amnes i cs .  A l t hough

anrnesics can be encouragecl to g,uess about the past, and often do SO corTectly,

they are unwi l l ing to t rust  that  in format ion enough to act  on i t .  ln  the absence of

remenrbering, we can misattribute the effects of memory used as a tool to other

causes and so unwi t t ing ly  change our  in terpretat ion of  the present .  We i l lust rate

such misat t r ibut ions in  the next  sect ion of  the chapter .  The contrast ing case of

confabulat ion a lso points to the importance of  the subject ive exper ience of  re-
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membering. An i l lusion of memory can be as conrpel l ing a basis for lct ion ls a
"real memory",  but may have disastrous consequences. We review i l lusions of
memory in the f inal  sect ion of the chapter.

REPRESENTATION WITHOUT REMEMBERING :
MEMORY MISATTRIBUTIONS

One effect of  the past is increased f luency oI percept ion and rhinking. Worcls
read once are more easi ly re-read later;  an idea considered once contcs to nr incl
more readi ly later.  The f luency of perceptual and conccptuul opcrat ions can bc
correct ly attr ibuted to the past and experienced as ren'renrbering. l - lowcver,  thc
effects o[ the past are often di f f icul t  to dist inguish fronr ot l rer dcterrrr inunts ol '
subject i  ve experience.

The effects of the past can be misattr ibuted to physrcir l  character ist ics ol ' thc
Present.  The possibi l i ty of  misattr ibut ions oi  this sort  arose in invest igat ions of
the effects of prior presentation of a word on the fluency of later visual perceptLral
ident i f icat ion (Jacoby & Dal las, l98l) .  Severalsubjects in thosc studies reported
that some words stayed on the screen longer, and so were easier to report. The
words thought to have been presented for a longer duration were words that had
been read in an earl ier phase in the experinrent.  Witherspoon and Al lan (1985)
actual ly var ied the durat ion of presentat ions and required subjects to judge dura-
t ion. Words that had been presented previously were judged as staying on rhe
screen longer than new words. That is,  the effects of pr ior experiencc werc
misattr ibuted to a present di f ference in tenrporal  durat iorr .  Sirni lar nr isat(r ibur ions
occurred in an experiment in which subjects l istened to sentences prescntcd
aga ins t  a  no isy  background (Jacoby ,  A l lan ,  Co l l ins  &  Larw i l l ,  1988) . ' l ' he i r  task
was to judge the loudness of the background noise and i t  was tbund that they
judged i t  less loud when the foreground sentences were old rather than ncw. Thc
prior experience of hearing the sentences increased the l luency with which t l rey
were perceived and conrprehended at test.  The easy percept ion of the olcl  sen-
tences was misattr ibuted to a lower background rroise lcvel.

The "nrere exposure effect" in studies of aesthet ic plcf ,erences nray also l rc a
case oI the nr isattr ibut ion of the effects ol '  pr ior cxpcricnce (Jacoby, 1984;
Mand ler ,  Nakamura ,  &  Van Zandt ,  1987:  Searnon,  Brody  & Kau l ' l ' ,  1983) .
Subjects in those studies have shown a prcfcrcncc lbr st inrul i  suclr  i rs ratrr lurrr
polygons or short  melodies that occurred in an earl ier phasc of the experinrerrt ,
relat ive to new st imul i  (Kunst-Wilson & Zajonc, 1980: Moreland & Zujonc,
1977). Prior exposure presumably produces ntore fluent processing of tlrc old
i tems relat ive to the new i tems. Because subjects are asked "Which do yoLr
prefer?",  they may misattr ibute the f luent processing of i terns to a character ist ic
of the i tems-that they have a good form or are part icular ly pleasing. Such a
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misinterpretat ion of  the ef fects of  the past  as a p leasing qual i ty  of  the st imulus

rather  than as a leel ing of  fami l iar i ty  points again to para l le ls  between the feel ing

of  fanr i l iar i ty  and other  af fect ive exper iences.

Pr ior  exper ience may a lso in f luence subject ive exper ience used as a basis  for

more cogni t ive judgnrents.  To i l lust rate th is  possib i l i ty ,  consider  the case of
judging the qual i ty  of  wr i t ing.  We typical ly  judge whether  a paper is  wel l -wr i t ten

by our  subject ive exper ience of  the f low of  the paper as we read i t .  However,  that

exper ience changes wi th re-reading.  We become increasingly  adept  at  ant ic ipat-

ing examples and fo l lowing previously  d i f f icu l t  arguments.  Unfor tunate ly ,  we

are unable to separate the contr ibut ion of  pr ior  readings to our  current  subject ive

exper ience of  "good f low" f rom the contr ibut ion of  the st ructure and sty le of  the

paper.  The int luence of  the st ructure of  the paper and our  pr ior  readings may be

integrat ly  conrbined deternt inants of  subject ive exper ience.  [n  that  sense,  we

may speak of  subject ive exper ience as a nonanalyt ic  basis  for  judgment  (see,  for

exarnple,  Jacoby & Brooks,  1984).  The ef fects of  the past  are misat t r ibuted to

t h e  q u a l i t y  o f  w r i t i n g .

H i n d s i g  h t :
S u b j e c t i v e  v e r s u s  O b j e c t i v e  B a s e s  f o r  J u d g m e n t s

I ' t re  example of  the in f luencc o i  pr ior  exper ience on judging the qual i ty  of
wr i t ing is  s i r r r i lar  to  a h indsig l r t  e f l 'ect .  Once g iven the outcome of  an uncer ta in
event ,  people f ind i t  near ly  inrpossib le to ignore that  outcome and make predic-

t ions that  are equivalent  to  those of  the naive subject  (e.g. ,  F ischhof f ,  1975).  By
our v iew,  g iv ing people the outcome of  an uncer ta in event  robs them of  a
fundamental  basis  fbr  assessing uncer ta inty- thei r  subject ive exper ience of  that
uncer ta inty .  People 's  exper ience and interpretat ion of  la ter  events is  in f luenced
even when they are to ld to d isregard the ear l ier  event .

Jane Col l ins,  a graduate student  at  McMaster ,  recent ly  obta ined a h indsight
ef fect  in  the paradigm requir ing subjects to judge the loudness of  background
noise.  In  onc condi t ion,  subjects rnade noise judgnrents and judged the back-
ground noise less loud when old versus new sentences were in the foreground.
Subjects in the second condition were told about this effect and warned to try to
avoid the ef ' l 'ect  on thei r  noisc judgntents.  However,  these inforrned subjects
produced exact ly  the same pat tern of  resul ts  as d id uninformed subjects.  They
were unable to " ignore"  the ef fects of  pr ior  presentat ion of  sentences when
rnaking noise judgnrents.

Si rn i lar ly ,  once informed about  the answer to a problem, the problem of ten
appears easy.  l f  we judge the d i t f icu l ty  of  problenrs by r ry ing ro solve them,but
solv ing is  nrade easier  by being to ld the answer ear l ier ,  we may underest imate
the d i f f icu l ty  of  the problem forothers.  The only way to escape such a h indsight
b ias is  to  shi f t  to  an a l ternat ive basis  for  making judgments.  We examined th is

\
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possibi l i ry in experimenrs aimed at a hindsight bias in judging rhe di f f icurty ofanagrams for orhers (Jacoby & Kelley, lggT).
To illustrate the paradigm, judge how difficurt ir wourd be for mosr peopre rosolve the anagram- "fscar."  I r  y;  are r ike 

lost 
of  or.  ,uu1"",r ,  you use yourown experience of solving the anagram as a. basis for jucrging i ts di f f icurty iorothers' Suppose you had read the soiution to the anagram, scarf, in a rist of wordsin an earl ier phase of the experiment.  Reading the s=olut ion woulcl  make i t  easicrto later solve the anagram. I f  you cont inued to use your own subjectrve expcri_ence as a basis for predict ing for others, you would underest ior the anasram. The erfect"or p.ior-.*p"rience would r. "iill,ff,jjtf]ljldif f icul ty of the anagrarn.

we asked subjects to rate the difficurty of anagrar,s for orhers. .fhey 
did usctheir  own subject ive experience of solving un oiug.on, ro luoge di fr- icurry,  asshown by the f inding that speed of sorving anagranrs correrared highry wirh rareddif f icul ty '  Reading the sorut ion words in the f i .st  phase of rhe experrnrent srb-stant ial ly reduced the t ime to sorve the anagranrs encounterecr in the next prrase,and also resulted in those anagrams being rated as easier lbr others to solverelat ive to the rat ings of subjJcts who had not previourtr ' , . "u0 the anagranrsolut ion words'  People apparent ly misatrr ibuted the effects of pr ior e xperience tothe anagram's being easy.

can peopre avoid a hindsight bias by.using a more object ive basis for jucrg-menrs? To i tustrare such an oLject ive basis for judgments in th" unagranr cxperi_menr'  we arranged a condit ion that forced.suul lcts"to giu. , f  
' . rulect ive 

experi_
:L::r :_r 

basis for judgments. In that condit ion, t rre sjut ion's,u onug.on,,  *" . ,g rven Immedia te ly  be fore  each anagram,e .g . ,  "scar f  f scar . , ,  . lhe  
in f luencc  o freading the sorut ion was meant to be inescapabre and to brock the sub. iect iveexperience of solving 

the 
anagram. We predicted that those sublects wourcr rcry

::,: ':: 
for judging the difficurty of unagrams, such as .,co..rrlon 

worcrs areeasler to solve. "
subjects shown the. anagranrs acconrpanied by sorut ion.s nraac their  rut ingsmore slowly than did the others, which is ran, immediat" i'n,.!,yon or oiincuit ill,":::":i l':iJ:':ilJJ;il'ilffJ lllludgments did diminish the hindsigh, i ior.  ,+nogranrs prcsenrccl  wirh rhcir  solu-t ion words were rated as being nrJre simirar in di f f icul ty to new anagrar.rs tha'were anagrams whose sorution words had been presented earrier. -r.o 

gain r.urtlrcrevidence of a quari tat ive di f ference in th.  bai is for judg, 'ents,  we coi lapseclrat ings across subjects,  and compared the patterns of rerat ive di f f icurty rat ingstor anagrams accompanied by soiut ions versus anagrams without sorut ion.s (c.1,.Rubin, 1985).  The r l rat ivery row.o.r . lu, ion of di f f icurty rat ings berween rhosecondir ions ( '30) is consistent with the craim of quari tat ivery di f terenr bases fbr
ilt111".":,,J:il::H: ::*:ff 

*"J'u""' in wi,icn ,"o;"1, .ourcr actuarry rry

\
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Why did subjects who had ear l ier  read the solut ion words not  recognize that

thei r  subject ive exper ience was f lawed and,  consequent ly ,  use a more analyt ic

basis  for  judgments? Fi rs t ,  the success of  that  s t rategy depends on the avai labi l i ty

of  a good theory of  anagram di f f icut ty .  Perhaps,  r ight fu l ly  so,  they had l i t t le  fa i th

in thei r  theory.  As a cr i ter ion nteasure of  anagram di f f icu l ty ,  we used the average

solut ion t i rnes for  anagrants that  were new. Rat ings of  the d i i f icu l ty  of  anagrams

that  were o ld but  rated a lone corre lated .79 wi th actual  d i f f icu l ty ,  but  the corre la-

t ion was only .31 when the solut ions acconrpanied the anagrams.  That  is ,  the use

of  f lawed subject ive exper ience d id produce bet ter  predict ions than d id the use of

a theory.  Second,  judgments based on subject ive exper ience present  themselves

wi th an inrmediacy that  contrasts wi th s lower,  more analyt ic  judgments.  That

inrnrediacy may give judgnrents based on subjective experience a powerflul ver-

i d i ca l  qua l i t y ,  r ega rd less  o f  t he i r  t r ue  va l i d i t y .

The nr isat t r ibut ion of  pr ior  exper ience to a d i f ference in anagram di f f icu l ty  is

essent ia l ly  a h indsight  b ias and could be seen as egocentr ism of  the sor t  found in

st tnre c lass ic  Piaget ian denronstrat ions of  ch i ldren 's  predict ions for  others (c . f .

O l son ,  1986 ;  P iage t  &  Inhe lde r ,  1956 ) .  Fo r  cxa rnp le ,  ch i l d ren  n r i s taken l y  re l y  on

thei r  own subject ive exper ience when they predict  what  another  person can see.

We th ink such egocentr ic  behavior  is  not  a character is t ic  of  a general  develop-

mental  s tage that  is  replaced by ntore sophist icated judgments la ter .  As shown in

the anagranr  exper inrent ,  even adul ts  re ly  on subject ive exper ience to make
judgnrents for  others,  despi te the inval idat ion of  that  subject ive exper ience by the

ei fects of  the past ,  lnstead of  being stage-speci f ic ,  egocentr ism may be domain-

speci f ic  (Dasen,  1977;  Gelman,  1978;  Piaget ,  1972).  We may escape ego-

centr isnr  when we develop an a l ternat ive,  more object ive basis  for  judgment  in  a

par t icu lar  donrain.  However,  in  other  domains,  decis ions based on subject ive

exper ience are decidedly more ef f ic ient  and accurate than those based on theory.

Subject ive exper ience is  a nonanalyt ic  basis  for  judgments (Jacoby,  1988;

Jacoby & Brooks,  1984).  Many factors jo int ly  determine the exper ienced d i f f i -

cu l ty  of  a task or  the readiness wi th which an idea comes to rn ind wi thout  the

subject 's  awareness or  understanding of  the in f luence of  the separate factors.

Such nonanalyt ic  judgnrents are g lobal  or  comprehensive.  They ref lect  the in f lu-

ence of  factors that  may be subt le and complex,  and so not  captured by more

analyt ic  judgments.  However,  nonanalyt ic  judgntents may be af fected by inele-

vant  factors,  as wlren each re-reading increases our  sense that  a paper f - lows wel l .

In  contrast ,  people havc more contro l  over  the in format ion that  enters an analyt ic
judgnrent .  Par t icu lar  factors can be g iven more or  less weight  or  even be ignored

when a theory is  used.  When people recognize the i r re levant  in f luence of  pr ior

exper ience,  they can shi f t  to  an a l ternat ive,  more analyt ic  basis  for  judgment ,

and so escape the in f luence of  pr ior  exper ience.  This,  of  course,  requi res that
one's  theory is  adequate to the task,  and that  one has the t ime and resources to
use the theory.

\
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M i s t a k i n g  t h e  S p e c i f i c  f o r  t h e  G e n e r a t :
D iscr im ina t ing  Between Sources  o f  Fami l ia r i t y

ceneral knowredge can be mistaken for nrenrory of a specific event. such crrorshave been interpreted as evidence that peopre use general schemas or sc.pts toreconstruct what must have happened on a part icular occasion, ancl  so ur istakethe general  for the specif ic (e.g.,  Alba & Hasher,  lggJ).  rn conrrast,  expcrinrenrsthat we describe hereafter demonstrate that the confusion betwccn generalknowledge and memory for specif ic events is syrnnretr icar.  peopre ar.c unablc todiscr iminate between the "episodic" famir iar i ty produced by pre.senrrng irn r tcnlin the experimeotar sett ing and the "semantic, '  fanr ir iar i ty procruccd by gcnerarknowledge' Consequently, memory for the specific can be nristakcn lbr t'cgeneral  as readiry as the general  can be mistaken for the specif ic.  Such sy'_metrical errors would be difficult to acconrmodate in a schema nroclcl of mer,o-
ry '  However,  this symmetry is consistent with an attr ibut ional analysis o[ rrenro-ry '  Famil iar i ty r loes not specify i ts source but,  rathcr,  is at tr ibLrtcd to i l  parr. icular.source depending on the detai ls of  the experir lental  s iruat ion.

Dosher (1984) demonstrated thar people nr israkenry , . recognrzc,,  
serran_t ical ly related i tems on a test of  episodic nrenrory, and concruded that pcopre areunable to discr iminate between episodic and senrant ic fanr ir iar i ty.  we lravcreached the same concrusion; subjects mistake nrenlory or a pa.trcurar episodcfor general  knowredge on a test t f  fo,nor.  nanles. our experir .ents (Jacoby,Kel ley, Brown & Jasechko, in press; Jacoby, Woloshyn, a f" t t"y,  in press)show that the famir iar i ty of a name produced by simpry reading i t  in rrre experi_menl can be mlstaken for the general fanriliarity ti ',ui 

"r,oru.ierizes 
a fa.rousname Reading a name in the first phase of an experinrent increasea the proba_b i l i t y  tha t  i t  wou ld  la rer  be  judged . , famous. , ,

This false fame is a misattr ibut ion simi lar to the hindsight ef l .ect.  F-arrr i l iar. i ryis a nonanalytrc basis-for fame judgments that does not al lo* sub.;ects to ignorcthe irrelevant effect of  pr iorp.. i .nt l t ion of rhe na're in the cxperinrenr.  As i .  rhcanagram experiment,  people could use an al ternat ivc, nror. '  anaryt ic busis f . r
iudgments of fame. For example, they courd ca, a narne fanrous onty i r . t l rcycould recal l  what the person did to become farnous.

In our experinrents, people did shi f t  to a nrore anaryt ic basis rbr judgrrrcntswhen faced with the possibi l i ty of  confusion berween sources ol  l .arni l iar i ry.  tnone.experiment,  subjects in a basel ine concl i t ion nrade fanre juclgnre'rs wrthouthaving previously read names in the experinrent.  Another g,oup nradc r 'nrcjudgments after having seen harf  of  the nin- ' . ,  in a pr ior pnase. - fhose 
subjectswere told that the earr.ier presentation of the narnes was uninfornrative regardingactual fame because harf of those names were famous and harf were nonf-anrous.The results from that experiment are presented in Tabre r9. r .  By conrparingthe judgments of new famous and new.ronfamous nanles, we see evidence of a

\
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TAELE 19 .1
Probab i l i t y  o f  Judg ing  a  Name Famous

Type of Name

Famous Nonfamous

T e s t  C o n d i t i o n
C o n d i t i o n  1  ( B a s e l i n e )

C o n d i t i o n  2

o td

.74

N e w
. b b

.63

otd

.32

N e w

. z J

\

qual i ta t ive shi f t  in  the basis  for  fame judgments produced by the possib i l i ty  of
conf 'us ion between sources of  fanr i l iar i ty .  The d iscr iminat ion,  d ' ,  between new
fanrous and new nonl 'ar r rous nanres was h igher  when o ld names were inc luded in
t h e  t e s t  l i s t  ( 1 . 4 7 )  t h a n  i r  w a s  i n  t h e  b a s e l i n e  c o n d i t i o n  ( l . l l ) .  T h e  o l d  n o n -
famous nanres reduced the val id i ty  of  fanr i l iar i ty  as a basis  for  fame judgments,
so sublects shr l ' ted to rnorc analyt ic  judgntents.  However,  they d id not  com-
plete ly  re ly  on the more analyt ic  basis  for  judging fame. o ld names were st i l l
n ro re  l i ke l y  t o  be  ca l l ed  " f amous"  ( . 53 )  t han  were  new names  ( . 43 ) ,  and  th i s
was t rue rcgardless of  whether  the nanres were t ru ly  famous or  nonfamous.  The
fami l iar i ty  gained f rom pr ior  presentat ion was st i l l  somet imes misat t r ibuted to
fanre.

lf people had been asked to recognize names rather than judge their fame,
they nr ight  have correct ly  at t r ibuted the fami l iar i ty  of  o ld names to i ts  source in
the exper i rnent .  That  is ,  fami l iar i ty  might  serve as a basis  for  e i ther  fame or
recogni t ion memory judgnrents,  depending on the quest ion that  is  asked.  Also,
recogni t ion ntay have a basis  that  is  more analyt ic  than is  judging the fanr i l iar i ty
o f  t he  name (e .g . ,  A t k i nson  &  Juo la ,  1974  l acoby  &  Da l l as ,  l 98 l ;  Mand le r ,
1980).  For  exanrple,  ret r ieval  of  s tudy context  could serve as an analyt ic  basis  for
recogni t ion ntenlory judgments.

We (Jacoby & Kel ley,  1987;  Jacoby,  Woloshyn & Kel ley,  in  press)  have
argtred that  t reat ing nrenlory as an object  for  conscious recol lect ion involves a
di f ferent  goal  and a d i f ferent  focus of  at tent ion than does us ing memory as a tool
to accor t rp l ish sonre present  task.  The not ion is  that  conscious recol lect ion re-
qui res an at tent ion-denranding act  that  is  separate f rom the unconscious in f , lu-
ences of  nternory.  Conscious recol lect ion of  the context  and other  par t icu lars of
the pr ior  presentat ion of  an i tcnr  can serve as a nrore analyt ic  basis  for  recogni-
t ion r r renrory dccis ions,  but  i t  requi res nrore processing than thar  necessary to
assess the fanr i l iar i ty  o l the i tem. [ (  should be possib le to t imi t  arrent ion so that  a
person could not  use conscious recol lect ion to recognize i tems,  but  pr ior  presen-
tat ion of  a nante would st i l l  increase fami l iar i ty  as measured by the fanre test .

To obta in th is  separat ion of  conscious recol lect ion and fami l iar i ty ,  recogni-
tion menrory perfornrance was placed in opposition to the increased familiarity of
a nanre gained f ronr  i ts  pr ior  presentat ion.  To do so,  we presented only non-

\
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TAELE 19,2
Probabi l i ty  of  Judging a Name Famous

Type of Name

Famous Nonfamous

401

Test  Condi t ion
Ful l  Af tent ion
Divided Atrention

New
.54
.49

N e w
.  t t t

. 1 4

o t d
.  t J

, z d

\

famous names to be read in the f i rst  phase of t l re experinrent and inlor.nred
subjects that the nanles were not famous. Prior prcsentat ion is now relcvant to thcfame judgnrent-recognizing a nan' le as coming fr .om thc f i rst  phase ul lows onc
to be certain that the name is nonfanrous. The fanre judgnrent test was given
either under condit ions of ful l  or div ided arrent ion. In the ci iv idccl-arrenl. ion
condit ion, subjects engaged in a r istening task whi lc sinrurruneousry lucrging thcfame of names presented visual ly.  Dividing attent ion was expected to nrake i ttmpossible to consciously recol lect the names, but not to inrpair  the expcriencc ol 'fanr i l iar i ty of  old names. Consequent ly,  in the divic lecl-atte ' t ion condir ion. oldnonfamous names should seem famir iar but not be recognized, rnaking tSerrmore likely to be judged famous than new nonfamous nu,n.r. ln contrast, wlrenful l  at tent ion is given to the test,  subjects shourd be able ro use conscious
recollection to recognize old nonfamous names, allowing thern to bc certain thatthose names are nonfamous. Thus, with fuil att"ntion'at test, ord nonfaurous
names should be /ess likely to be called famous than new nonfamous names. .l-he
results of that experiment are shown in Table 19.2.

The results of this experiment are consistent with our clairn that consciousrecol lect ion is an act that is separate fronr assessing the farni l iar i ty of  a prcse'red
ttem' The higher probabi l i ty of  cal l ing bld as conrparecl  to ne w nonfar 'ous nar)rcs"famous" in the divided-attent ion Conditron suggests that reading a nanrc i . -creased i ts famil iar i ty,  without the name being recognized as previousry reacr.  lntests of recognit ion nlemory, subjects can use tarni l iar i ty or the rrrore anulyt ic
retr ieval of  context as a basis for recognit ion nrer,ory.  The f 'ar 'e. ;udgnrcnt taskdirects subjects to nr isattr ibute farni l iar i ty to fanre, leaving only t l re anulyt ic basisfor recognit ion. Divided attent ion at test el iminates that uasis for recognit . iorr
memory ,  wh i le  leav ing  fami l ia r i t y  in rac( .

.  Jh" 
procedure of placing conscious recol lect ion in opposit ion ro unconsclous

inf luences of memory is l ikely to be generai ly usefur for separat ing drfrcrent usesof memory. In many experiments, the conscious u.se or nrelrrory dictatcs thcsame response as an unconscious use of menrory. For exanrple, increasecr proba-bi l i ty of  complet ing a word fragment due to pr ior presentat ion of the word coulclresult from either an unconscious influence of memory or frorn actrve retrieval ofthe pr ior presentat ion. This creates di f f icul t ies for interpretat ion, because uncon-

\
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scious inf luences of memory could acrual ly be due to conscious recol lect ion

(e.g.,  Richardson-Klavehn & Bjork, 1988).  Placing conscious recognit ion in

opposit ion to rhe unconscious use of memory el iminates this di f f icul ty.  For

example, in our experiment,  recognit ion of a name dictated a di f ferent response

(calt ing rhe narne "nonfamous") than did a gain in the famil iar i ty of the name

(cal l in!  rhe name "fanrous").  This al lows us to be certain that the false fame

effect as a nleasure of unconscrous memory is not mediated by conscious recol-

lect ion oI t l te names fronl the pr ior Presentat ion'
Divided attent ion at test prevents people from checking the bases fortheir  f i rst

inrpressiops, a lbrnt of  nronitor ing. Even without div ided attent ion, people di f fer

widely in rhe degree to which they engage in such act iv i ty.  The elderly may be

part icular ly poor at r . l loni tor ing. A comrlron cornplaint about older people is that

they tel l  the sar le story repeatedly.  Perhaps this repet i t ion of stor ies is simi lar to

the phenonrenon of old nonfamous names being cal led famous when attent ion is

dividecl  at  the t ime ot test.  Having told a story may make the story more readi ly

conte to nr ind later in the presence oi  the same audience. The elderly may

become repet i t ive in part  because they fai l  to check why the story came to mind.

In l ine * i i i '  tn is possibi l i ty,  we (Dywan & Jacoby, 1988) have found that the

elderly are ntore susceptible to the false fame of old nonfamous names than are

younj",  subjects.  Consistent with clainrs made by Craik (Craik & Byrd, 1982) '

ug. pioAu."s effects that paral lel  those of div iding attent ion; in this case, produc-

ing confusion betwee n sources of famil iar i ty '

In sumrnary, the effects of prior experience can be misattributed and so

change the subject ive experience of the physical  st imulus, inf luence affect ive

judgments, produce hindsight ef fects,  and make nonfamous names seem f lamous'

These effects on subjective experience are important, because we often act on

our subject ive experience. For example, i f  we experience a problem as easy to

solve, we are l ikely to draw a very di f ferent conclusion about a person who fai ls

to solve the problems than we would i f  we had experienced the problem as being

d i f f i cu l t  to  so lve .
Judgnrents ol  problcm cl i f f - icul ty or fame were nonanalyt ic with respect to the

factor of i r relevant pr ior experience. [n both cases, subjects could use a more

analyt ic basis tor juclgrnent that would al low them to escape the i rrelevant effects

of the past.  Subjects in the fanre study used a more analyt ic basis for judging

fante when faced with conf 'usion between sources of famil iar i ty '  Subjects in the

anagram stucly did not change to theory-based judgments, perhaps because they

were not sensit ive to the effects of pr ior reading of solut ion words on later

anagranr di t t icul ty,  or perhaps because their  theories were not part icular ly good

predictors of anagram r l i i t icul ty.  An analyt ic basis for recognit ion memory re-

quires extra attent ional resources at retr ieval to specify source. These studies

point to two bases for recognit ion melnory. Famil iar i ty is a nonanalyt ic basis for

recognit ion that we have tracked by measuring i ts misattr ibut ion to sources other

than t l re past.  A nrore analyt ic basis for recognit ion is conscious recol lect ion, that
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Divided artenr ion ar resr produced di f f icurty in specify ing the source of fanr ir-iarity. Memory for source or conrexr may be particurarly ;;"; i" the ercrerry ancrin some forms of amnesia (Hirst ,  tggz; schaiter,  Harbruk & Mclachran, r9g4;winocur & Kinsbourne., l97g). one interpretation of poor nrenrory tbr source isthat i t  ref lects a general ly weakened or degraded menory,rur.  1. .g. ,  Mayes &Meudel l ,  l98l) .  However,  the di f f icurt ies in specify ing source when attenr ion isdivided at test cannot beaccounted forbya degraded nremory tracc, Decause, or-course, the trace wourd be equivarent to that of  Lrninrpaired subjects in thc ful lat tent ion condir ion. rnsread, div ided arrenrion 
",  

; ; ;  ; , i ; ; ' ; ; " ; ; ; ,  strb. jecrs r i .or 'elaborat ing on the tesI cue, thus l inr i t ing opportunrty {br t ransfer f to '  study to
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ls '  the generat ion of  addi t ional  deta i ls  of  an event  rhar  nrore narrowly speci l . ies i tssource in  the past .

REMEMBERING WITH AND WITHOUT MEMORYREPRESENTATIONS: BASES rOn rHe SUBJECTIVE
EXPERIENCE OF REMEMBERING

\

In the previous sect ions, we considered the use of , lemory without r 'e corr.e_sponding experience of remembering. Using , lenrory as a toor witrrout awirrc_ness that one is doing so can result  in nr isattr ibut ion sirni tar to the cryptonrnesiaor unintentionar pragiarism ilrustrated earlier in the case of Helen Keiler. How_ever, the use of memory for a prior event is often accon.,puni"J by the subjectivcexperience of rememberin.g. By our emphasis on misattriuutionr, we run the riskof.underesrimaring ttre v,arioly_or -"-of craims. The fluency rhar was misar_tnbuted to fame or to the aiificulty of irobrems courd as .*ity u" corrccrryattnbuted to the past,  and be quir .  aiugnort ic of rhe port .  nrro, peopre can usc amore analyt ic strategy for remembering, such as attenrpt ing ,o-gJn"ru,.  c ietairs or.the original experience. we first pr.rln, evidence to'sho-* tr,"ui t-tr*n.y can bcused as a val id basis for -" ,no.y clairns. Next,  we return to a discussion ol .memory errors by considering confaburat ion-the subject ive expcrierrce or.  r .c_membering without a corresponding ver idicar represent ir t ion. w" argue that themore analyt ic basis for remembering nonetheless rests on subject ive experienceand is also open to decept ion and r i isattr ibut ion.

Perceptua l  F luency  as  a  gas is  fo r  Remember ing

J

An important factor that guides the direct ion of the attr ibut ion is the goar that rsset for the subject. when asked about the past, effects of the past on fluency arclikely to be correctrv attributed to their rou..". Such correcr attributions aretikely because effects on fluency are relativery specific to reinstating detairs ofthe prior occurrence, rather than being widery generarizabre. To ilrustrate the

\
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speci f ic i ry ,  consider  rhe task of  judging whether  one previously  read or  heard a

word. lf sorle words are originally read and others are originally heard, the read

words have a larger  advantage in la ter  v isual  ident i f icat ion (Jacoby & Dal las,

l98l ;  Morton,  1979).  Thus,  re lat ive d i f ferences in  perceptual  f luency could

serve as one basis for remembering modality of presentation. An item that is read

very easi ly  at  the r in te of  test  is  l ike ly  one that  was read dur ing study.  I f  subjects

base their ludgme nt oi whether an item was read or heard on relative perceptual

f luency,  we should see a posi t ive conelat ion between abi l i ty  to  perceptual ly

ident i fy  an i tem and the probabi l i ty  o i  judging i t  " read'"

To  check  th i s  poss ib i l i t y ,  we  (Ke l l ey ,  Jacoby ,  &  Ho l l i ngshead ,  1988 )  p re -

sentecl  a set  of  worc ls  to subjects in  the f i rs t  phase of  an exper iment '  Hal f  o f  the

words were read by the subject  and hal f  were heard.  [n  the second phase,  the o ld

words and a set  of  new words were presented br ief ly  on the screen of  a cRT and

iollowed by a parrern mask. subjects attenpted to identify each word as it was

presenred.  Inrnrediate ly  af ter  they at tenlpted to ident i fy  a word,  i t  appeared in

fu l l  v iew wi th the quest ion "oLD oR NEW'?".  Next ,  subjects judged whether

they had rcad or  hcard t l te  i tern.

We expecled that  subjects would of ten use perceptual  f luency as a basis  for

remember ing nrodal i ty .  Therefore,  we predicted dependence between perceptual

ident i f icat ion ancl  modal i ty  judgments.  Of  course,  subjects could re ly  on other

bases tbr  renrcntber ing modal i ty .  Wi th in our  at t r ibut ional  analys is  of  remember-

ing,  subjects could assess t ransfer  in  thei r  per fornrance on other  levels  of  analy-

s is ,  perhaps conceptual  rather  than perceptual .  However,  because subjects were

not  inst ructed to s tudy the modal i ty  of  presentat ion,  we ant ic ipated that  percep-

tual  f luency would be the pr inrary basis  for  judging modal i ty '

.  Dependence between perceptual  ident i f icat ion and modal i ty  judgments might

s imply ref lecr  var iat ions in  t race st rength or  i tem di f ferences (e.g. ,  watk ins &

Gibson,  1988).  To guard against  such interpretat ions,  we at tenlpted to change

the s ize of the corre lat ion by reducing subjects ' re l iance on perceptual  f luency as

a basis  for  rementber ing modal i ty .  Whereas subjects in  the f i rs t  condi t ion only

read or  l is tcner l  to  a worc l ,  subjects in  a second condi t ion were g iven a nrnemonic

for  renrentber ing rnodal i ty  that  was to be used dur ing study '  The mnenronic

would prov ide an a l ternat ive basis  for  remember ing n lodal i ty  and so reduce the

size of  the corre lat ion between percePtual  ident i f icat ion and modal i ty  judgments '

Subjects were told to think of negative aspects of words they read and positive

aspects of  words they heard.  So,  for  exanlp le,  i f  the word " rugby" were read,

th iy  nr ight  th ink of  rugby as a bru is ing,  painfu l  spor t ,  but  i f  the word " rugby"

were heard,  they nr ight  th ink of  rugby as an exci t ing and fun spor t .  The mnemon-

ic  was reversed for  hal f  o f  the sub. ;ects.

Tab le  19 .3  shows  the  p robab i l i t i es  o f  ca l l i ng  a  wo rd  " read "  cond i t i ona l i zed

on pcrceptual  ident i f icat ion per formance for  each of  the two condi t ions.  Those

probabi l i t ies were computed using modal i ty  judgments only  for  those i tems that

were cal lec l  "o ld."  As i l lust rated by the condi t ional  probabi l i t ies,  the mnemonic

\
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TABLE 19 ,3
Probabi l i ty  of  Cal l ing a Word , ,Read, ,  Condi t ional ized
on Perceptual  ldent i f icat ion (For  l tems Cal led . .Old. , )

Study Conditions

lncidental Mnemonic

4 1 1

P ( " R e a d " )  l p t )
P ( " R e a d " ) l P t )

. 59

.36
.48
.  J: t

Di f fe rence . 09.23

condit ion led to a substant ial ly lower correlat ion between perceptual ic lcnt i f ic. . -
t ion and modal i ty judgnrent on the later recognit ion tesr rhan cl id the inciclental
condit ion that s imply read or hearcl  words in the f i rst  phasc of the expcrinrcnr. .
This conclusion is supported by a comparison of garnnras in the two concl i t ions, a
measure of the relat ionship between perceptual ident i f icat ion and modal i ty judg-
ments'  The gamma in the incidental  condit ion ( .a6) was considerably highcr t l r r in
tha t  in  rhe  nrnemonic  cond i t ion  ( .23) .

Perceptual f luency is one of severar bases for remenrbering modal iry.  - fhe
mnemonic reduced subjects 'rel iance on perceptual f luency by alrowi.g thc.r  to
use the strategy of regenerat ing other detairs at test regarcr ing nrodari ty ur-pr.r .n_
tat lon. when reading words at test,  a negat ive or posi t ivelspect of each word
presumably came to mind that served as the basis for rcnrenrbering rnoclal i ty.
such a basis for remembering is more anaryt ic than perceptual f luency, but i t
nonetheless requires that subjects attribute those aspects conring to nrincl to apart icular source. I t  is not a perfect ly rel iable indicaior of past expe'ence, as r tcould also be suscept ible to inf luences other than the rp". i f i .  episode.

This study clear ly i l lustrates the var iable relat ionship between effects onpercept ion and memory judgments. The degree of dependencc bctween t5c two
was a  func t ion  o [  the  bas is  used fo r  an  a t t r ibu t ion  o f  n roda l i t y .  S i rn i la r l y ,  t5cvariable relat ionship between effects in percept ion and recognit lun n.,en.,ory per_
formance ref lects the basis used for recognit ion decisions (J.g.,  Johnstorr,  Dark
& Jacoby ,  t985) .

M e m o r y  l l l u s i o n s

we know we are remembering when we can foi low up one idea wrth support ing
detai ls (c ' f ' ,  Baddeley,1982b).  Each detai l  increases ourconf ic jencc rn.r  we areremembering rather than invent ing, part icular ly i f  the detai ls are rdiosyncrat ic
and there is no otherplausible source for those ideas coming to nr ind. tn addit ion
to generar ing support ing detai ls as a basis for renre mbering, Marcia Johnson andher  co l leagues (e .g . ,  Johnson & Raye,  lggr )  have d iscussed o ther  bases  rb r  rhe
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exper ience of  renrenlber ing.  Mentory representat ions of  perceived eve nts inc lude
more spatial and temporal information and greater sensory detail than do memorv
representations of imagined events. The abil ity to generate such details migirt
a lso be ev idence thar  one is  renrember ing,  rather  than imagin ing,  at  test .  In  l ine
wi th th is  possib i l i ty ,  schooler ,  Gerhard,  and Lof tus (19g6) found thatpeople use
the amount of sensory detail in a memory report to distinguish memory foractual
events from nrenrory for suggested events. particularly vivid imagery may also
indicate that  one is  remember ing,  rather  than imagin ing (Johnson,  Raye,  wung,
& Taylor, 1919) ' Memory images may be more vivid than those that are invented
at  the t inre of  test .  However,  i t  is  in terest ing to nore that  T i tchener(192g) made
precisely  the opposi te c la im.  He argued that  memory images are less v iv id and
more uncer ta in than are invented ones.

.  
Generat i 'g  support ing deta i rs ,  par t icurar ly  sensory and temporal  deta i ls ,  pro-

v ides a basrs lbr  greater  cer ta inty  that  we are remember ing than does fami l iar i ty
based on perceptual  [ luency.  Such an analyt ic  basis  for  memory ludgments
sharpens the re lat ionship between nrer) lory representat ion and the subiect ive
exper icnce of  remerrrber ing.  I t  is  an analyt ic  basis  for  remember ing in  that
ga in ing  add i t i ona l  ev idence  reduces  the  con t r i bu t i on  o f  i r r e l evan t  sou rces  o f
t ransfer  to  cun'ent  cxper ience.  However,  we see the rnore analyr ic  basis  for
remember ing as nonetheless re ly ing on an at t r ibut ion to the past  and as suscept i_
ble to misat t r ibut ions.  I t  is  as reasonable to ta lk  about  the ease wi th which an idea
comes to nr ind or  the ease of  making an argument  and the conesponding fami l_
iar i ty  of  ideas ancl  argumenrs as i r  is  to  ta lk  abour the f luency of  perceptual
processing and the f ,arn i l iar i ty  of  an i tem's appearance.  Analyt ic  and nonanalyt ic
bases of  renret lber ing are re lat ive terms.  A process is  analyt ic  to  the extent  that  i t
exc ludes i r re levan( factors.  For  example,  we descr ibed the analyt ic  process of
judging fanre by generat ing an accompl ishment  for  which someone became
fanrous.  That  process excluded the i r re levant  in f luence of  reading the nanre
ear l rer  in  the exper iment .  Erut  ease of  generat ing an accompl ishment  could a lso
be af fected by an ear l ier  phase in the exper iment .  Imagine an exper iment  in
which subjects reac. l  names pai red wi th accompl ishmenis such as . .sebast ian
weisdor f -corrposer"  betbre arrernpr ing to judge the fame of  names.  F luency
can occur  or l  .ny Ievel  of  analys is ,  and i r re levant  sources of  f luency may con_
ranl rnate r [  as a basis  fbr  judgrnent .  For  suppo( ing deta i ls  to  be accepted as
renrenrbered rather  than invented they nrust  be exper ienced as fami l iar .  The.as.
wi th which those deta i ls  come to mind is  l ike ly  our  basis  for  thei r  being exper i_
enced as far ' i l iar ,  a l lowing even the analyt ic  basis  for  remember ing to be mis led.

Sourc'c ConJ'usiotrs.  Arthough the abirr ty to proc.rucc elaborat ions can be
used as a way of nronitor ing sources of famil iar i ty,  they can themselves form the
bas is  o f  n r isa t t r rbu t io 's .  one cause o f  n remory  i l l us ions  is  peop le 's  own e labora-
trons upon the past.  In a sruciy of hypermnesia for rhe recai loipictures (Dywan,
l9B1),  subjecrs studied simple l ine drawings, including such l tems as a rabbit

\

\



!

. I 9 .  MEMORY ATTRIBUTIONS 41  3

and a b icyc le.  They t r ied to recal l  the i tenrs every day for  a week using a forccd
recal l  paradigm (see for  example,  Erdely i  & Kle inbard,  l97g) .  They a lso rated
their confidence in their recall of each item on a scale from zero to fbur, with
zero indicat ing that  the i tem was s imply a guess.

It soon became clear that one does not need 30 years, as in the case of thc two
physicists, for asymmetries to emerge between information as perceived and
information as remembered. As the week progressed, hypernrnesia, an increase
in correct responses, was accompanied by a steady increase in the proportion of
responses that were false positives or false negatives. That is, many correct items
were given confidence ratings of zero, and many new itenrs were reported to bc
memories with various levels of confidence. Even items correctly reportecl were
not  necessar i ly  remembered wi th appropr iate deta i ls .  For  exanrple,  when rev iew_
ing the s l ides at  the end of  the study,  one young man accused the experrme nter  of
changing the s l ide of  the b icyc le.  He agreed that  he had seen a b icyc le dur ing t5c
in i t ia l  s t imulus presentat ion and had,  in  f -act ,  repor ted . .b icyc le"  

on each recal l
t r ia l  but  ins is ted that  i t  had been a rac ing b ike rather  than the tour ing b ike on t l rc
s l ide.  In  fact ,  he ins is ted that  the or ig inals l ide had been of  a b ike very nruch l ikc
his  own which is  how he remembered i t  so wel l !

we propose that  rhe i tenrs generated repeatedly gained f ' luency_i tcnrs were
generated more easi ly  on each t r ia l  and would eventual ly  secnr  fanr i l i l r  i r rcspec-
t tve of  accuracy.  To the extent  that  th is  occurs,  each at tenrpt  to  ret r ieve in fbrnra-
t ion should decrease the l ike l ihood of  i r  being accurate ly  renremberecl  .  Wc cx_
plored the extent  ro which rh is  was t rue by vary ing the nurnber o l  in terpolatcd
recal l  t r ia ls  that  subjects undertook over  the course of  a week fo l lowed uy a rest
of  recogni t ion memory (Dywan,  Segarowi tz ,  & ot is ,  in  preparar ion) .  we rbuncr
that  recogni t ion was best  when subjects were never  g iven the opportunrry to
recal l  the s l ides at  a l l .  Even one recal l  a t tempt lowered recogni t ion accuracy by
one th i rd.  Again,  recal l ing that  a b icyc le had been seen,  for  exarnple,  r 'ac lc
people less able to ident i fy  the par t icu lar  b icyc le that  had been preserrrecr .

This propensi ty  toward in t rus ions and source confusion seenrs to be a natura l
and inevi table resul t  o f  cogni t ive operat ions.  No at tempt was nracje to in f lue lce
what  subjecrs would remember in  the repeated recal l  s tudies.  The leading qucs-
t ton paradignt  developed by El izabeth Lof tus and her  col leagues takes a i lvantage
o f  t h i s  na tu ra l  p ropens i t y  and  g i ves  i t a  nudge  (e .g . ,  Lo f t us ,  l 9g I : Lo f tus ,  M i i l c r
& Burns,  1978;  Lof tus & palnrer ,  lg74) .  she found,  moreover,  rhar  conf idence
for suggested memories can be as great as for nrenrories based on actuar perccp-
t ions (e.g. ,  co le & Lofrus,  rgTg),  and that  subjects could prov ide deta i led
descr ipt ions of  these suggested memor ies.  on one occasion,  a nonexister t  t f lpe
reco rde r  was  desc r i bed  as  be ing  " sma l l ,  b l ack ,  i n  a  case ,  w i t h  no  v i s i b l e  an tcn -
na "  (Lo f tus ,1979 ,  p .62 ) -  Thus ,  t he  expe r i ence  o f  " rea i l y  re l ' e ' be r i ng , , as  a
funct ion of  the abi l i ty  to  generate re lated in fornrat ion is  an ar t r ibut ion t l ra t  carr  be
inf luenced by i r re levant  sources.

Laurence and Perry ( r983)  made very ef fect ive use of  a reading quest ion by
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incorporat ing i t  into the hypnot ic context- in effect,  giv ing the propensity for
incorporat ing intrusions a more powerful  nudge. They instructed hypnot ized
subjects to rel ive the events of a night dur ing the previous week. In the course of
this recollection, subjects were asked whetherthey had been awakened by some
loud noises and were allowed to elaborate on that suggestion. Upon awakening
from hypnosis, nrany of the subjects stated that the suggested event had actually

occuned. Even after they were told that the event had been suggested to them,
many remained adamant that they had "heard" the noises and supported their
assertion by referring to specific events that they believed had accompanied the
no ises .

Occasional ly,  subjects wi l l  t ry to impose a nrore object ive cr i ter ion on their
own experience of retr ieval.  Laurence and Perry (1983) reported that some of
those who stated correctly that the noises had been suggested to them by the
hypnot ist  reached this conclusion in a reasoned fashion. For example, one sub-
ject decided that the noises were suggested because they were more viv id than
any noise he iel t  could occur in real i ty.  When uncertain about the source o[ a
"menrory,"  the subject resorted to using an analyt ic,  theory-based decision
process. tn this case, the theory helped.

A subject in the repeated recall paradigm tried to use a theory-based decision

process wi th less succcss.  When rev iewing the s l ides at  the end of  the study,  th is

subject  was surpr ised when she saw that  a rabbi t  had been one of  the st imulus

i tenrs.  Sl re expla ined that  each t ime she at tempted to recal l  the s l ides,  the image

of  a rabbi t  had come to her .  However,  she never  put  '  ' rabbi t '  '  down as a memory

because her image was of a white furry rabbit on a green lawn and she knew that

the s l ides had been b lack-and-whi te l ine drawings.  Perhaps th is  subject  had

spontaoeously elaborated on the concept she was trying to remember and, on the

basis of t lrat elaboration, rejected the persistent rabbit as a memory. She probably

he ld an inrp l ic i t  theory that  nremory was made up o l  immutable representat ions

and was unaware that  one can e laborate on one's  memor ies as wel l  as on events

that  never ,  in  fact ,  occurred.

Retriaval Exparicncc. To confirnr the notion that the experience of re-

t r ieval - f lur i l iar i ty- is  not  an in t r ins ic  par t  of  the memory representat ion but  an
at t r ibut ion,  the exper ience of  ret r ieval  nrust  be modi [ ied wi thout  a l ter ing the
content  of  the nrerr rory systenl .  However,  nrost  exper imenta l  manipulat ions oc-
cu r  a t  t he  s tudy  o r  i npu t  phase .  Lead ing  qucs t i ons  ra i se  p laus ib le  scena r i os ,
suggest ions are nrade about  noises in  the n ight ,  or  repeated ret r ieval  at tenlpts
leave a confusing rcs idue o i  in t rus ion errors.  Al l  o f  these st rategies modi fy  the
contents o l ' r r rernory to solne extcnt ,  they produce source conius ions but  don' t
c lear ly  separ l te  the exper ience o[  remember ing f ronr  that  which is  remembered.

However,  i t  is  possib le to change the exper ience of  renrember ing wi thout

n iodi fy ing the contents of  nremory.  One can nranrpulate the cues that  subjects

use to in fer  that  they are lenrenrber ing and in so doing create i l lus ions of  memo-



I 9 .  MEMORYATTRIBUTIONS 415

\

ry '  Hypnosis alrows us to do this because i t  provides an opporruniry ro observethe rer ieval process under condit ions in which ,o,r , .  of  Johnson,s reari tymonitor ing parameters (e.g.,  Johnson & Raye, Iggr) are modif ied in precl ictabreways' we know, for exampre, that subje"t. ,"po.t .nnun..o imagery duringhypnosis (e.g.,  Crawford & Al len, tgg:;bur A n.yf .1"r,  iq i6;  Rorhnrar,  I9g3).Hypnosis arso induces a sense or.nortrrr ,  .^p.rr"n. ing 1eo*"^,  rgTg).  Thus,hypnosis ought to change tt" quutiiy oi i,.r, g.n.ro,.ji*ing ,.t.i.uar nrakingthem more like rememb"."d 
"u"nts--vivid, detaired, ancl eFiorttessry generated.Using the repeated recalr paradignr described earrier, *" iorn,t that hyprosi.scan operate during retr ieval to creaie memory i l rusions even wlren no attenrpt ismade to mislead subjecrs (Dywan & Bowers, l9g3).  Subjects ini t ia l ly saw pic_rures and attempted to recarr the pictures orce each day for a weck ro estabrisrr  abasel ine with respect to recalr  and errors. 01 trr .e eight i  ooylno,rof rhe subjectswere hypnot ized and half  were given motivat ing instruct ion, ro.  recal l .  l lothcondit ions led subiects to bel ieve that they should be able to recal l  nrore i tcr 's,but rhe memory reports of the high hypnot izables in the hypnosis condit ion wereclearly mosr affected. They ,t,o,Ign,iiu, more of ttre itenis that rrrey generaredduring recai l  t r iars were menrories and reported higher levcls of conf idence inthese i tems relat ive to their  nonhypnot ized counterparts.  The talse i l lusion ofremembering was apparent,  howevir ,  because most of these . .new 

rrrerrror ics,,were not from the or iginar st imurus set.  Even i f  nrenrory perrbrrnance was n., lobject ively i rnproved, the subject iv" .* f . . i .n. .  of  ."n. , . , r . ,b"r ing was enhanced.Hypnosis is a dramatic exampre or tn.  at tr ibut ion process ar work, but webel ieve that the effects or.  r i rpty * 
"*ogg..ot ion of w'at occurs in nor.rrurcognit ive experience'  We bel ieve ihat hypnot ic effects are rerated to the r 'arr ip-ulation of attention as are a nurnber of the other effects *. huu. reported in thischapter '  we have demonstrated, for example, that one can al ter the attr ibut ionsthat subjects wi,  mak^e,auou, rur i t iur i i f  
'0,  

o ' ." . t ing their  oi , .n, ion away l . ro 'r
:?";t'"# i ::?',T: ;lj::"iTl; i,l-: 

io *u'd' bac kgrou n d n oi se, rh e d i'ri c u r tv
Although internal context prays an inrportant part  in the expcr.rence o[.  rc_t r revar '  i t  i s  c rear  tha t  env i ronmentar  contex t  can  arso  bc  in f rucn t ia r .  A  vcryrmportant part  of  the environmentar context is social .  r .he crroice or quest ioninf luences what is recated, and an interviewer,. .  , . "rponrl- .on'nou. subtre butpowerful  ef fects on subject ive experience. si . r 'pry t"nni ,r f  , " .*r .o whcn a pcr-son reports an event may comnlunicate rhat the'statenreni i ,  . r ignir i .ant.  r t .your

:,"1;";;j'r:';;"il:l.;: " "'"'';;;:';ou wiu be more rirlrv ro givc ir thc
Thinking of the subject ive experience of remenrbering 's an attr ibut ion is or.more than academic interes( when one nrovro rhink ti'ut inuurio memorv reporrs .r" J.'o::'o;::,j:Xj'j:lil,il;';j?ffi:iwhen the arena is nota psychorogy lab but a courr of  law. A case in point is thato f  Michae l  Kempinsk i  (peopre  uJ . ' v i . t ,u . t  Kenrp insk i .  rgg0)  Th .  ̂ ^ , , ,  . . , : , - ^  .
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tO a nrurder reported that he had seen someone running away from the scene of

the cr i rrre but that he did not see the person clear ly.  Videotapes of the quest ioning

procedure are very reveal ing in that one can watch "memories" being created'

The witness was hypnot ized and told that everything he had seen was stored in

his nrenrory and that i f  he kept try ing, the or iginal  events would return to him. As

the witness began to produce some tentat ive detai ls,  the off icer became not ice-

ably more interested and encouraged him to keep going. The witness became

more exci ted as new detai ls "came to him," and he eventual ly recognized the

assai lant as being a student from the local high school.  The vividness of imag-

ined events cornbined with the val idat ion by an authori ty f igure led to the experi-

ence of remenrbering. The newly created "memory" led eventual ly to Kem-

pinski 's arrest and may have led to a convict ion except that an ophthalmologist

test i t led that i t  would have been impossible to make an ident i f icat ion beyond 25

feet in the prevai l ing l ight condit ions. The witness who had suppl ied the descrip-

t ion had been 250 f 'eet away in condit ions of semi-darkness'

From the perspect ive of s ignal detect ion theory, the inf luence of hypnosis on

nremory performance could be described as a beta effect (e'g.' Klatzky & Er-

delyi, 1985). lncreases in colrectly reported items are oifset by corresponding

increases in incorrect ly reported i tems. However,  our claim is not that hypnosis

nrakes nrentory better,  but,  rather,  that i t  makes memory seembetter.  Our em-

phasis is on the subject ive experience of remembering. Def ining memory as an

object ive recount ing of the past,  as has typical ly been done by memory theorists,

is l ike dei ining a person's emotional state as an object ive account of his or her

present l i fe si tuat ion. Depression, for example, can be experienced even when i t

is seemingly not just i f ied by the object ive circumstances o[ a person's l i fe.  We

propose that the subject ive experience of remembering, l ike sadness or joy, is a

feel ing that can exist  somewhat independent ly of the object ive real i ty.

CONCLUDING COMMENTS

Ti tchener (1928) noted the importance of  s tudying the feel ing of  fanr i l iar i ty ,  or

"ntenory consciousness.  "  He remarked that  the in t roduct ion of  nonsense sy l la-

b les to thc study of  menrory was,  in  a way,  unlor tunate because the precis ion of

resul ts  and potent ia l  for  quant i ta t ive analys is  forced the problem of  understand-

ing nrernory conscioLlsness to the background.  Concern wi th the subject ive expe-

r icnce of  renrer t tber ing has only recent ly  again been brought  to the f ront  (e.g. ,

Jacoby ,  1984 ;  K Ia t zky ,  1984 ;  Lockha r t ,  1984 ;  Tu l v i ng ,  1983 ) .  Unde rs tand ing

subject ive exper ience is  inrpor tant  because we use i t  as a basis  for  act ion and

decis ions.  This rs  ntost  ev ident  in  the case of  dense amnesics who reta in the

abi l i ty  to  express metnory for  a pr ior  exper ience in thei r  per formance but  lack the

subject ive exper ience of  remember ing.  Near ly  as d isrupt ive is  the unwarranted
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subject ive experience of renrembering that acconrpanies confabulat ion. Wc rely
on the subject ive experience of remenrbering to maintain contact with our own
past,  ro act in the present,  and to plan for the future.

we have argued that awareness of the past is not to be found in a nrernory
trace'  Rather,  the feel ing of famil iar i ty is best t reated as being sinr i lar to other
affect ive react ions in i ts rel iance on an attr ibut ion process. When the si tuat ion
directs subjects to a task other than remembering, f' luency resulting lrorn prior
experience is misattributed to contemporary causes. We described experinients
in which memory used as a tool lowered the subjective experience of backgrouncl
noise, lowered est imates of the di f f icul ty of anagrams, and, increased thc f i t r le o[ '
nonfamous names. rn each case, subjects '  judgments were based on their  subjec_
t ive experience, and that subject ive experience was al tered by the use ofnrenrory
as a tool .  In some domains, subjects attempted to avoid or l imit  the el ,ects of '
pr ior experience on judgment by shi f t ing to more anaryt ic,  theory-basect jucrg-
ments. This research i l lustrates misattr ibut ions of the effects of pr ior .xperience
that are analogous to the case of unintent ional plagiar isnr.  Having-and evcn
uslng_-a memory representat ion of a pr ior event is not suff ic ient to insurc thc
subject ive experience of remembering.

Next,  we considered the opposite case, in which subjects falsely attr ibute
current experience to the past, and so "renrember" without a nrcnrory represcn_
tat ion. In remembering, even more analyt ic judgments rest on fanr i l iar i ty and are
open to misattr ibut ions. Vividness and dist inct iveness may be two clut l i t ies of '
thought that produce an inference of remenrbering, rather than imagining or
guessing. I f  we efforr lessly generate a complex inrage of a bir thday party thar
includes the number of guests, the presents they brought,  and the kind of ic ing orr
the cake, we are likely to experience that as a rnemory rather than as a conl'abula-
t ton. In this regard, hypnosis produces a sense of ef fort lessness when producing
vivid and detai led imagery. Hypnosis may not increase the accuracy of recal l ,
but can increase the l ikel ihood that one wi l l  have the subject ive expericncc ol .
remembering.

we end this chapter on a specurat ive note regarding the goar of rerrrenrbering
rn determining subject ive experience. For the subject ive eiperience o[.  re nrcnr_
bering, ideas that come to mind must be attr ibuted to one's own ef ' tbrts,  rather
than to the si tuat ion- consider an analogous si tuat ion in learning how to pluy
golf .  A parenr might try ro correcr a chi ld 's golf  swing by tel l ing hinr or.her
exact ly where to put his or her feet for the bes( stance ,  ad- just ing thc chi lc l 's htrnr l .s
un t i lhe  orshe has  the  propergr ip ,  and then s tand ing  beh ind  the  ch i ld  anc lgu id ing
his or her arms rhrough the arc of a perfect swing. The chird might be abre to hir  a
beaut i ful  shot with such assistance, but i t  is unl ikely that he oi  stre wi l l  lecl  the
sat isfact ion of making the shot.  Rather,  the chi ld wi l l  credit  his or her perlbr-
mance to the parent.  Simi lar ly,  we can structure a si tuat ion such t l rat  i t  is
guaranteed to evoke evidence of a pr ior experience, but the . , renrenrbcrer, ,  
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unl ikely to feel  that he or she is remenrbering. In this regard, i t  is interest ing to

note that unaware useS Of men'lory Often occur when responses are heavily

constrained by the task.
Tlrese concerns make amnesics seem wel l just i f ied in their  c laims that they are

not remeprbering even when they show effects of prior experience in their perfor-

mance. Dissociations between effects in performance and remembering are of,ten

produced by t ight ly structur ing the test.  For example, detect ing savings on a task

depends on creat ing a close match between the training and test s i tuat ions. The

rest so constrains responding that amnesics may very reasonably attr ibute their

performance to the cunent test situation ra(her than to the past, and so not

experience renrembering. This point can be i l lustrated with an example provided

b y  T a l l a n d  ( 1 9 6 8 ) .
Tal land asked a Inan who was amnesic some quest ions about his fanr i ly,

including detai ls about the forthcoming wedding of a younger brother.  [n re-

sponse to Tal land's detai led quest ions, the amnesic was able to provide a ful l

report  of  the wedding plans. Because the man was quite concerned about his

rnemory disorder,  Tal land compl imented him on his memory performance.

However,  the man would not accept the compl iment because he was convinced

that al l  the information he had given actual ly had been told to him by Tal land.

l-al land termed this misattr ibut ion probole, which is the Greek equivalent for

project ion, but without a motivat ional component.  He speculated that i t  was

caused by the highly structured nature of the interview that "programmed the

pat ient 's responses step by step" (p 154).  Tal land found this misattr ibut ion of
one's own recal l  to the quest ioner to be a str ik ingly odd error.  Perhaps not.  The
pat ient 's experience of hearing about the detai ls of  his brother 's wedding plans,

rather than remembering them, may be analogous to the golfer who credits the

si tuat ion rather than himself  or herself  for the good shot.  Perhaps the pat ient 's

attr ibut ion is at least as defensible as Tal land's.
How does al l  of  this relate to Tulving's proposal of  separate memory systems?

Once again, Endel Tulving has helped to focus our attent ion on an issue that we

agree is an inrportant one: the basis for the subjective experience of remember-

ing. However,  to account for awareness of the past,  we think the funct ions

accorclecl  an episodic mentory systenl wi l l  have to be considerably broadened.

The di f ference between aware and unaware uses of the past cannot be ful ly

accounted for in terms of tlifferences among underlying memory representations

or the factors control l ing their  retr ieval.  Having-or even using-a memory

representation of a particular prior experience is neither a necessary nor a suffi-

c ient condit ion for producing the subject ive experience of remembering. Rather,

subject ive experience involves an attr ibut ion or unconscious inference that is as

nruch a funct ion of the present as i t  is a record of the past.  I t  is doubtful  that the
processes that are responsible for the inferences underly ing awareness are unique

to the subject ive experiencc of remembering. We have been struck by the sim-

r la r i t ies  i ln tong the  prob lems o f  exp la in ing  perceptua l  exper ience,  awareness  o f
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the past,  the experience of af fect,  and the attr ibut ion of responsibi l rry in social
settings. To understand people's awareness of renrenrbering, we need to adclress
issues beyond the scope of traditional menrory theories. ih" fo"u., of. Tulving
and others on data from amnesics is informative for speculations about the basis
for awareness of the past;  however,  we doubt that any i ingle anator l ical  structurc
that is responsible for adding awareness of the past to othcr funct ions ol 'nrerrory
wi l l  ever be found. Even i f  such a structure were found, i ts funct ions coulcl  not bc
understood in the absence of a sat isfactory analysis ol the processes that uncler l ie
the subject ive experience of remembering.
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