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Wa I t  B i l o f sky

Copy r i gh t  ( c )  I 98 I  Wa l t e r  B i l o f sky .  Sa Ie  o f  t h i s
so f tware  conveys  a  l i cense  fo r  i t s  use  on  a  s ing le
computer  owned or  operated by the purchaser .  Copying
th is  sof tware or  documentat ion by any means whatsoever
fo r  any  o the r  pu rpose  i s  exp ress l y  p roh ib i t ed .  EL IZA
research  paper  and  o r i g ina l  DOCTOR sc r ip t  copy r igh t  ( c )
1965  Assoc ia t i on  fo r  Compu t ing  Mach ine ry ,  I nc . ,
r ep r i n ted  by  pe rm iss i on .

l . WHAT IS  ELIZA?

ETIZA is  a program which a l lows you to  converse wi th  your
compu te r .  I t  i s  a  pa r t i cu la r l y  good  way  to  show you r  mach ine  o f f
t o  f r i ends ,  s ince  mos t  peop le  f i nd  i t ,  f asc ina t i ng  to  " ta l k "  w i th
EL IZA .

EL IZA  ho lds  a  conve rsa t i on  w i th  you .  You  t l pe  a  sen tence  to  i t ,
and  i t  r ep l i es .  A  p repa red  sc r i p t  i s  used  to  de te rm ine  i t s
responses .  The  two  sc r i p t s  supp l i ed  on  you r  d i sk  a re  va r ia t i ons
of  DOCTORT which makes ELIZA behave l ike a non-d i rect ive
psych ia t r  i  s t .

IMPORTANT: ELIZA wi th  DOCTOR is  not  a  "computer
lEyc6'If f i Ist 'r .  I t  is not intended to provide
psych ia t r i c  t rea tmen t  o r  med ica l  bene f i t  o f  any  k ind .

EL IZA  was  o r i g ina l l y  w r i t t en  i n  1965  by  Dr .  Joseph  We izenbaum a t
MIT .  The  p rog ram soon  became famous  fo r i  i t s  ab i l i t y  t o  make
people th ink they were ta lk ing not  wi th  a computer  but  wi th  a
pe rson .

Th i s  ve rs i on  o f  EL IZA  i s  a  f a i t h fu l  r ec rea t i on  o f  D r .
We izenbaum 's  o r i g i na l  sc r i p t  i n t e rp re te r ,  p l us  a  f ew  ca re fu l l y
se lected ne\^r  f  eatures.  You can change ELIZAT s behavior  by
modi fy ing the scr ip ts  prov ided,  or  even wr i t ing complete ly  new
ones.  So ELIZA is  not  on ly  a computer  game,  but  a lso a
prog ranuni  ng language.

Sect ion 2 below te l ls  how to run EI IZA.  The remainder  of  th is
documen t  desc r ibes  the  EL IZA  sc r i p t  w r i t i ng  l anguage .
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To  g i ve  you  the  oppor tun i t y  t o  unders tand  ELrzA  in  dep th ,  we  have
a rso  i nc l uded  a  rep r i n t  o f  we i zenbaum 's  o r i g i na l  pape r  on  EL rzA ,
f rom the  Commun ica t i ons  o f  t he  Assoc ia t i on  fo r  Compu t inq

.#

Mach ine rv ,  Janua ry  L966  (Vo l .  9  No .  1 ) .

As  you  conve rse  w i t h  EL IZA ,  and  become  fam i l i a r  w i t h  t he  sc r i p t s ,
you  w i l l  ga in  i ns igh t  i n to  j us t  how much  the  p rog ram rea l l y
unders tands ,  and  wha t  me thods  i t  uses  to  g i ve  the  appearance  o f
unders tand ing .  You  may  dec ide  tha t  EL IZA  i s  no t  so  much
"compu te r  i n te l l i gence"  as  s imp ly  compu te r  c leve rness .
Rega rd less ,  you  and  you r  f r i ends  w i l l  f i nd  i t  an  abso rb ing  and
amaz ing  p rog ram.

2. I IOW TO RUN ELIZA.

Befo re  do ing  any th ing  e l se ,  you  shou ld  copy  a l l  t he  f i l es  f rom
the  EL IZA  d i sk  on to  ano the r  d i sk r  &nd  s to re  t he  d i s t r i bu t i on  d i sk
i n  a  sa fe  p l ace .

The  EL IZA  d i sk  con ta i ns  t he  f o l l ow ing  f i l e s :

EL IZA .COIT !  (o r  .ABS)  The  EL IZA  p rog ram.
DOCTOR.SCR The  cu r ren t  DOCTOR sc r ip t .
ODOCTOR.SCR The  o r i g ina l  DOCTOR sc r ip t .

To  run  EL IZA ,  the  EL IZA  p rog ram and  DOCTOR.SCR f i l es  shou ld  be  on
the  same d i sk .  (ODOCTOR i s  t he  o lde r ,  o r i g ina l  DOCTOR sc r ip t .
You  can  use  i t  i f  you  w ish  bu t  i t  p robab ly  w i l l  no t  ca r r y  on  as
good  a  conve rsa t i on .  )

EL IZA  can  run  under  CP/ l t l  and  Hea th /Zen i th  HDOS,  and  requ i res  a t
l eas t  40K  o f  RAM.  I f  EL IZA  comp la ins  o f  i nsu f f i c i en t  memory ,  and
you are us ing CP/ tv l ,  be sure your  system is  conf  igured for  the
fu l l  memory  capac i t y  o f  you r  compu te r .

I f  you  a re  us ing  CP/ l4 r  s€ t  t he  de fau l t  d i sk  to  the  d i sk
con ta i n i ng  t he  EL IZA  f i l e s .  Fo r  exa rnp le ,  i f  t hey  a re  on  d i sk  B : ,
type the CPIM command

B :

Then execute

EL IZA

I f  you  a re
need to do is
ano the r  d i sk ,

SY l :  EL IZA

EL IZA  w i l l  l oad  f r om d i sk ,  and  t hen  g ree t  you .
to  EL IZA  us ing  comp le te  Eng l i sh  sen tences .  P ress

ELIZA by typ ing the command

us ing  HDOS,  and  t he  EL IZA  f i l e s  a re  on  SY0 : ,  a l l  you
g ive  the  EL IZA  command .  I f  t he  f i l es  a re  on
such  as  SY I : ,  t ype

You
the

shou ld  ta l k
RETURN key
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hrhen  you  have  f i n i shed  t yp ing  you r  response .  s ince  ELrzA  rep r ies
in  cap i ta l s  you  may  f i nd  the  d ia logue  eas ie r  t o  f o l l ow  i f  you
type  i n  l ower  case .

To complete your  conversat ion pol i te ly ,  t lpe the word GOODBYE.
(You may a lso leave abrupt ly  by typ ing c t r l -C:  that  is ,  ho ld down
the  CTRL sh i f t  key  and  p ress  C .  )

I f  you  wan t  t o  run  a  sc r i p t  f i l e  o the r  t han  DOCTOR.SCR,  use  the
command

ELIZA scr ip tname

I f  no  ex tens ion  i s  spec i f i ed  fo r  t he  sc r i p t  f i l e ,  EL IZA  assumes
the  ex tens ion  .SCR.

I f  you  wan t  t o  reco rd  you r  conve rsa t i on ,  when  you  f i r s t  run  EL IZA
use the command

EL IZA > f i l ename

where " f i lename" is  any legal  f i le  name.  On C?/UL,  " f i lename" can
a lso  be  the  dev i ce  name LST:  o r  PUN: .  Or  you  can  use  the  c t r l - p
fea tu re  o f  CP/ t4  to  reco rd  the  conve rsa t i on  on  the  p r i n te r .  On
HDOS,  " f i l ename"  can  be  a  d i sk  f i l e  name,  o r  a  dev i ce  such  as
LP :  .

Somet imes  you  w i l l  be  i n  t he  m idd le  o f  a  conve rsa t i on  and  beg in
to wish you had saved i t .  ELIZA remembers as nuch of  the
conversat ion as can f i t  in  the computer  memory,  so you can st i l l
save  much  o r  a l l  o f  i t .  To  s t ,a r t  sav ing  wh i l e  i n  t he  m idd le  o f
an  EL IZA  conve rsa t i on ,  t ype  the  one  word  sen tence

SAVE

ELIZA wi l l  ask you for  a  f i le  name,  on which i t  w i l l  save as much
of  the conversat ion as i t  has s tored,  and everyth ing f rom now on.
I f  your  computer  has a lo t  o f  memory,  or  i f  you have not  been
ta lk ing longr  lou wi l l  probabLy be able to  save the ent i re
conve rsa t i on .  O the rw ise ,  on l y  t he  mos t  recen t  pa r t  o f  t he
conve rsa t i on  w i l l  appear  on  the  f i l e .

3. THE SECREITS OF ELIZA

' r l t  i s  sa id  tha t  t o  exp la in  i s  t o  exp la in  away r "  We izenbaum says
o f  EL IZA .  A l though  i t s  behav io r  i s  remarkab le ,  i t s  e f fec ts  a re
produced by an inherent ly  s imple mechanism. As long as ELIZA
remains a mystery,  you wi l l  marvel  a t  i ts  c leverness.  Once vre
exp la in  i t s  sec re ts  to  you ,  however ,  you  may  fee l  i t  i s  j us t  a
g immick .

Be fo re  read ing  fu r the r ,  t he re fo re ,  we  sugges t  you  p lay  w i th  EL IZA
as much as you l ike.  Once you have studied i ts  work ingsr  1rou ma1r
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poss ib r y  f i nd  i t  r ess  f un  -  o r  a t  l eas t ,  d  d i f f e ren t  k i nd  o f  f un .

By  show ing  you  how i t  wo rks ,  we  p rov ide  the  oppor tun i t y  f o r  you
to  l ea rn  how easy  i t  can  be  fo r  a  p rog rammer  to  make  compu te rs  do
marve lous  th ings :  rn  pa r t i cu la r ,  you  w i l l  be  ab le  to  change
ELrzArs  conve rsa t i ona l  hab i t s r  dnd  even  wr i t e  comp le te l y  n iw
sc r ip t s  on  wha teve r  sub jec t  you  l i ke .

once you decide to  proceedr  w€ reconmend you f i rs t  read the
in t roduc t i on  to  we izenbaum's  paper ,  wh ich  i s  i nc luded  a t  t he  end
o f  t h i s  manuar .  A l though  we  have  t r i ed  to  exp ra in  the  sc r i p t
ranguage  s impry  and  c lea r l y  i n  t he  fo r l ow ing  sec t i ons ,  i t
con ta ins  some de ta i l s  t ha t  m igh t ,  be  con fus ing .  we izenbaum's
paPer '  a l t hough  wr i t t en  ma in l y  f o r  compu te r  sc ien l i s t s ,  p resen ts
the same mater iar  f rom a broader  v iewpoint .  So you may i ind the
paper  he lp fu l  a f te r  you  have  read  the  res t  o f  t h i s  manu i l .

4. THE ELIZA PROGRAMMING LANGUAGE.

The  behav io r  o f  t he  EL IZA  p rog ram i s  based  on  a  s imp le  mechan ism.
Each  sen tence  you  t ype  i s  p rocessed ,  us ing  a  p repa red  sc r i p t ,
acco rd ing  to  the  fo l l ow ing  fou r  s teps :

s tep 1.  took at  the sentence and p ick out .  any kevwords
spec i f i ed  i n  t he  sc r i p t .

Step 2.  Replace each keyword by a replacement  word,  i f  the
sc r ip t  p rov ides  one .

s tep  3 .  see  i f  t he  sen tence  ma tches  any  o f  t he  pa t te rns
spec i f i ed  i n  t he  sc r i p t .

S tep  4 .  I f  a  pa t te rn  ma tch  i s  f oundr  p r€pd te  a  rep l y  us ing
one  o f  t he  rewr i t i ng  ru les  assoc ia ted  i n  t he  sc r i p t
with that paff i I--Tf- i6Tatch is found, use one of
the  rep l i es  f  o r  ' r no  ma tch " .

For  example,  suppose you te l l  ELIZA

YOU ARE REALLY HELPING ME.

The  keywords  i n  t h i s  sen tence  a re  you  and  ME.  The  sc r i p t  g i ves
the replacements You = r  and ME = your  so the sentence is
rewr  i t t en

I ARE REALLY IIEIPING YOU.

one purpose of  repracements is  to  " turn around" the sentences you
type  to  ELTZAT so  i t  can  repea t  pa r t s  o f  t hem back  to  you .
No t i ce ,  t hough ,  t ha t  no t  a l l  keywords  have  rep lacemen ts .  So  a t
th i s  s tage  o f_  the  P rocess ,  t he  re l r r i t t en  sen tenLe  does  no t  a lways
make  sense ,  a l t hough  the  even tua l  rep l y  p robab ly  w i l 1 .
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Under  the  keyword  YOU,  the  sc r i p t  con ta ins  the  pa t te rn

(0  r  ARE 0 )

' 0u  ma tches  ze ro  o r  more  words r  so  th i s  pa t te rn  ma tches  you r
sen tence ,  w i t h  t he  f i r s t  0  ma tch ing  no th i ng  ( ze ro  wo rds ) ,  and  t he
second 0 matching "REALLY HELPING YOU".

One  o f  t he  rev r r i t i ng  ru les  fo r  t h i s  pa t te rn  i s

(WHAT MAKES YOU TIIINK I At\,I 4 ?)

The u4 '  means to  inser t  in  that  p lace the 4th e lement  of  the
pa t te rn :  t he  word (s )  ma tch ing  the  second  0 .  So  EL IZA  wou ld
generate the response

WHAT MAKES YOU $IINK I Al4 REALLY ITELPING YOU?

Th is  fou r  s tep  p rocess ,  a l t hough  s imp le  i n  concep t ,  can  be
con fus ing  when  you  f i r s t  t r y  t o  unders tand  i t  i n  de ta i l .  EL IZA
i tse l f  can expla in the process to  you.  I f  you invoke ELIZA us ing
the conrnand

EL IZA  -D

the  p rog ram w i I I  p r i n t  a l l  so r t s  o f  i n fo rma t ion  as  i t  l oads  and
execu tes .  I n  pa r t i cu la r ,  i t  w i l l  p r i n t  t he  keywords ,  pa tCerns
and  reassemb ly  ru les  i t  uses  as  i t ,  gene ra tes  each  response .  So
you  may  w ish  to  f i r s t  s tudy  the  desc r ip t i on  be low  o f  EL IzArs
scr ip t  languager  dDd thenr  dt rn€d wi th  a l is t ing of  the DOCTOR
scr ip t ,  r un  EL IZA  -D ,  t ype  sen tences  to  i t ,  and  t r y  t o  fo l l ow
along as i t  expla ins what  i t  is  do ing.  Remember that  your
operat ing system al lows you to  use c t r l -S and ct r l -Q to suspend
pr in t ing so that  you can read the output  before i t  shoots of f  the
sc reen .

5 .  LTSTS.

An  EL IZA  sc r i p t  i s  rnade  up  o f  l i s t s .  A  l i s t  i s  s imp ly  a  se t  o f
words ,  numbers ,  and  punc tua t i on  cha rac te rs ,  enc losed  i n
pa ren theses .  Fo r  i ns tance ,

(Trrrs LrsT coNTArNs 5 THTNGS)

But  a  l i s t  can  a l so  con ta in  ano the r  l i s t :

(THIS CONTAINS 4 (AND THIS IS ONE OT THEM) )

When  wr i t i ng  l i s t s ,  you  mus t  be  ex t reme ly  ca re fu l  t o  ge t  a l l  t he
parentheses correct .  The ELIZA -D command can help f ind
pa ren thes i s  e r ro rs ;  see  "Debugg ing  l l i n t s ,  i n  Sec t i on  9 .
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5 .  SCRIPTS AND RULE L ISTS.

An  EL IZA  sc r i p t  i s  a  t ex t  f i l e  con ta i n i ng  l o t s  o f  r u l e  l i s t s .
You  can  p repa re  a  sc r i p t  us ing  any  tex t  ed i to r  p rog ram,  such  as
P IE ,  ED o r  EDIT .  You  may  use  upper  and  l ower  case  i n  the  sc r i p t ;
EL IZA  t rans la tes  eve ry th ing  to  upper  case .

The DOCTOR scr ip t  prov ided wi th  ELIZA conta ins many examples of
ru le  l i s t s .  You  may  wan t  t o  s tudy  i t  wh i l e  read ing  the  fo l l ow ing
sec  t i ons  .

F i r s t ,  we  a re  go ing  to  9 t_ row the  mos t  genera l  f o rm o f  ru le  l i s t .
We  w i I I  use  b races  t  j  t o  enc lose  i t ems  tha t  may  be  e i t he r
i nc l uded  o r  l e f t  ou t .  E l l i p ses  ( . . .  )  i nd i ca te  t ha t  you  can
inc lude more than one of  the preceding i tem. Then most  ru le
l i s t s  a re  o f  t he  f o rm

(keyword  {=  rep lacemen t i  i p r i o r i t y i
f o l r s t  ( /  l i s t name  . .  .  )  l
t  ( pa t te rn  reassemb ly  . .  .  )  l  )

An  examp le  o f  a  ru le  l i s t  con ta in ing  a l l  t he  above  e lemen ts  i s

(YOU = I  3  DLIST ( /  PERSON)
( (0  r  I  You  0 )  ( oH ,  You  3  ME?) )
( (0) (wrrAT ABoUT ME?) (TELL ME ABOUT YOU) ) )

Th i s  i s  comp l i ca ted ,  bu t  we  w i l l  go  th rough  each  pa r t  o f  t he  ru le
l i s t  and  exp la in  i t .  As  we  do ,  you  shou ld  keep  i n  m ind  the  fou r
s teps  (Sec t i on  4 )  wh ich  EL IZA  uses  to  genera te  i t s  response  to  a
use r  t  s  sen tence .

The  f i r s t  t h ing  i n  a  ru le  l i s t  i s  t he  keyword .  Th i s  i s  t he  way
the  sc r i p t  de f i nes  the  keywords  used  i n  S tep  I  o f  t he  EL IZA
conversat ion process.  In  the above example,  the keyword is  YOU.

I f  the next  th ing is  the character  r r - r r  and a replacement  wordt
then  eve ry  t ime  the  keyword  i s  seen  i n  a  t yped  i npu t '  i t  i s
immed ia te l y  rep laced  by  the  rep lacemen t  word  (S tep  21 .  I n  t he
examp le ,  t he  repLacemen t  i s  I .  Eve ry  YOU typed  by  the  use r  i s
rep laced  by  I .  I f  t he re  i s  no  r r=  rep lacemen t ' r  ,  t he  keyword  i s
l e f t  as  i t  was  t1ped .

The  nex t  t h ing  i n  t he  ru le  l i s t  i s  an  op t i ona l  p r i o r i t y  f o r  t he
keyword .  Th i s  i s  a  number  be tween  0  and  L27 .  I f  no  p r i o r i t y  i s
spec i f i ed ,  0  i s  assumed .

The  p r i o r i t y  i s  used  i n  dec id ing  wh ich  keyword  i n  a  sen tence  to
cons ide r  f i r s t .  As  EL IZA  scans  an  i npu t  sen tence ,  i t  p laces  each
keyword  i t  sees  on  a  s tack .  I f  t he  keyword  has  a  h ighe r  p r i o r i t y
than any of  the ones a l ready seen,  i t  is  p laced on toP of  the
s tack .  O the rw ise ,  i t  i s  p laced  on  the  bo t tom.

When  the  sen tence  has  been  read ,  EL IZA  cons ide rs  the  keywords  i n
the  o rde r  t hey  appear  on  the  s tack .  Thus ,  t he  h ighes t  p r i o r i t y
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keyword  i n  a  sen tence  i s  used  f i r s t .  I f  two  keywords  bo th  have
the  h i ghes t  p r i o r i t y ,  t he  one  on  t he  l e f t  i s  used  f i r s t .

I f  t he  nex t  t h ing  i n  t he  ru le  l i s t  i s  t he  word  DL ISTT  then  the
keyword  i s  p laced  on  one  o r  more  word  l i s t s .  I n  t he  examp le ,  YOU
is  p laced  on  the  word  l i s t  ca l l ed  PERSON.  Word  l i s t s  p rov ide  a
way  to  de f i ne  a  ca tego ry  o f  wo rds  fo r  use  i n  a  pa t te rn r  ds
exp la ined  i n  the  nex t  sec t i on .

PATTERNS.

The  las t  t h ing  i n  a  ru le  l i s t  i s  one  o r  more  t rans fo rma t ion
qq les .  Each  t rans fo rma t ion  ru le  cons i s t s  o f  a  pa t te rn  fo l l owed
6!-ff ie or more reassembly rules. once t ire-frT[EGt priori ty
keyword has been seT66ffil-ffim Efr'E-EEer's sentencer dn atlernpt i;
made to apply  each t ransformat ion ru le  for  that  keyword,  in  turn.
Th is  i s  S tep  3  o f  t he  response  genera t i on  p rocess .

The  f i r s t  t r ans fo rma t ion  ru le  i n  ou r  examp le  i s '

( (0  r  I  You 0)  (oH,  r  3  ?) )

Th is  cons i s t s  o f  t he  pa t te rn

(0r1You0)

and  the  s ing le  reassemb ly  ru le

(oH ,  I  3  ? )

The  i t ens  i n  t he  pa t te rn  a re  used ,  l e f t  t o  r i gh t ,  t o  t r y  t o  ma tch
the user  I  s  sentence.  I lere are the th ings you can use in  a
pa t t , e rn :

0  The  d ig i t  0  ma tches  any  sequence  o f  words ,  i nc lud ing
the  "sequence"  con ta in ing  no  words .  I f  0  i s  no t  t he
las t  i t em in  the  pa t te rn ,  i t  w i l l  ma tch  the  sma l l es t
sequence before a match for  the next  i tem.

number Any other  number matches any sequence conta in ing
exact ly  that  nany words.  Thus,  3  wi l l  match any
th ree  words .

word Any word wi l l  match just  that  word.  Remember that
keyword replacement  (Step 2 l  is  per formed before
match ing  (S tep  3 ) ,  so  to  ma tch  a  keyword  tha t  i s
rep laced r  l ou  mus t  use  i t s  rep lacemen t .

( *  wo rd  . . . )
A  l i s t  beg inn ing  w i th  t r * r r  w i l l  ma tch  any  o f  t he
words  i n  t he  l i s t .  Fo r  examp le ,  i n  t he  pa t te rn

(0 You (*  wanr NEED) 0)
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t he  th i rd  i t em in  the  pa t te rn  w i l l  ma tch  e i t he r  WANT
or  NEED.

( r z f i s t )  Th i s  w i l l  ma tch  any  e lemen t  on  the  word  l i s t  named
L IST .  Fo r  examp le ,  i n  t he  DOCTOR sc r  i p t ,  t he
keywords MOTI{ER, FATHER, SISTER, etc .  ,  are at l
p laced on the FAIqILY word l is t  us ing the DLIST
fea tu re .  Then  the  pa t te rn  e lemen t  ( /FAMILY)  w i l l
ma tch  any  o f  t hese  words .

Thus ,  t he  ru le

(0r1You0)

wi l l  ma tch  any  sen tence  con ta in ing  the  ph rase  ' I  ( one  word )  yOU" ,
w i th  any  number  o f  wo rds  ( i nc lud ing  none)  be fo re  and  a f te r .
Not ice that ,  i f  the keyword replacements YOU = I  and ME = YCIJ
were  i n  t h i s  sc r i p t ,  t he  use r  wou ld  ac tua l l y  have  to  t ype  "YOU
(one  word )  ME"  i n  o rde r  t o  ma tch  th i s  pa t te rn  a f te r  rep lacemen t .

I f  t he  f i r s t  e l emen t  i n  a  pa t t e rn  i s  no t  0 ,  t ha t  pa t t e rn  w i l l
on l y  ma tch  s ta r t i ng  a t  t he  beg inn ing  o f  a  sen tence .  I f  t he  l as t
e lement  is  not  0 ,  the end of  the pat tern must  come at  the end of
a  sen tence  i n  o rde r  t o  ma tch .  Thus ,

( r  0  You)

wi l l  ma tch  any  sen tence  s ta r t i ng  w i th  I  and  end ing  w i th  yOU.
(No te  thaL  EL IZA  t , rea ts  commas  jus t  l i ke  pe r iods :  wha t  comes
a f te r  t he  comma i s  a  new sen tence .  )

The  pa t t e rn  (0 )  i s  used  o f t en . I t  w i l l  ma tch  anv  sen lence .

8. REASSEMBLY RULES.

Reca l l  t ha t  a  t rans fo rma t ion  ru le  cons i s t s  o f  a  pa t te rn  fo l l owed
by one or  more reassembly ru les.  I f  the pat tern is  found to
ma tch  t he  use r ' s  i npu t  sen tence ,  EL IZA  app l - i es  t he  f i r s t
reassemb ly  ru le  i n  o rde r  t o  genera te  a  nev r  sen tence ,  wh ich  i t
p r i n t s  as  i t s  rep l y .  The  reassemb ly  ru le  i s  t hen  moved  to  the
end  o f  t he  l i s t .  So  i f  t he re  a re  seve ra l  reassemb lv  ru les  fo r
one  pa t te rn ,  t hey  a re  used  i n  ro ta t i on  as  the  c6nve rsa t i on
p rog resses .

Mos t  reassemb ly  ru les  a re  s imp ly  L i s t s  o f  wo rds  and  numbers .  To
create the reply '  ELIZA replaces each number in  the ru le  wi th  the
par t  o f  the input  sentence that  matched the corresponding pat tern
e lemen t .  Fo r  examp le ,  i f  t he  i npu t  was

SOI4ETII{ES YOU BOTIIER ME

and  the  t rans fo rma t ion  ru le  was  ou r  o ld  f r i end
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( (0  r  1  You 0)  (oH,  r  3

t hen ,  a f t e r  r ewr i t i ng  t he  i npu t

SOII{ETIIVIES I BOTHER YOU

the  pa t te rn  g i ves  a  ma tch ,  w i th
case,  the reassembly ru le  would
BOTI iER,  for  the th i rd  e lement
would reply

9 - REASSEI{BIY RULES

YOU?)  )

sen tence  to

the r r l r r  matching BOTHER. In  th is
replace the 3 by the match,
i n  t he  pa t t e rn ,  " l u .  Then  EL IZA

OH, I BOTTIER YOU?

9 . SPECIAL FEATURES.

The  spec ia l  t r ans fo rma t ion  ru le

(=  keyword )

i s  l i ke  a  GOTO in  o the r  p rog ramming  l anguages .  I t  t e l l s  EL IZA  to
immed ia te l y  beg in  t r y ing  to  app ly  the  t rans fo rma t ions  assoc ia ted
w i th  tha t  keyword .  Fo r  i ns tance ,  suppose  the re  i s  a  ru le l i s t  f o r
the keyword WAS, and you want  to  t reat  WERE the same as WAS. You
could use the fo l lowing ru le l is t  for  WERE:

(WERE = WAS (=WAS) )

This  rep laces WERE by WAS in the input ,  and then star ts  checking
the  pa t te rns  fo r  WAS.

(=keyword )  can  a l so  be  used  as  a  reassemb ly  ru le .  No te  tha t  i t
can  be  one  o f  seve ra l  reassemb ly  ru les  fo l l ow ing  a  pa t te rn ,  o r
the  l as t  o f  seve ra l  t r ans fo rma t ion  ru les  fo r  a  keyword .  ( f t
shou ld  be  the  l as t  because  you r l l  neve r  ge t  pas t  i t  t o  t he
o the rs .  )

NEWKEY.

There  a re  seve ra l  o the r  spec ia l  reassemb ly  ru les .  The  ru le

(NEI{KEY)

te l l s  EL IZA  to  g i ve  up  on  the  cu r ren t  keyword
ano the r  one  i n  the  i npu t  sen tence .  I t  o f t en
the  l as t  t rans fo rma t ion  ru le  fo r  a  keyword :

and  t r y  f i nd ing
appears  as  pa r t  o f

(  (0)  (NswKEY) )
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PRE.

The  reassemb ly  ru le

(PRE ( reassemb ly )  (=keyword )  )

is  used to  reassemble the input  sentence,  and then go back and
t r y  pa t te rn  na tch ing  aga in .  The  i npu t  sen tence  i s  reassemb led
acco rd ing  to  the  reassemb ly  ru le ,  and  con t ro l  i s  t hen  t rans fe r red
to  the  ru le  l i s t  f o r  t he  spec i f i ed  keyword ,  f o r  a t tempted
matching on the t ransformed input .

For  example,  DOCTOR conta ins the t ransformat ion

( I 'M  =  YOU 'RE  ( (0  YOU 'RE  0 )  (PRE (YOU ARE 3 )  (= I ) ) ) )

I f  t he  i npu t  sen tence  i s

SOMETIMES IIM VERY ITAPPY.

i t  i s  r ewr i t t en  t o

SOI4ETIMES YOUIRE VERY HAPPY.

I f  I rM  i s  t he  h ighes t  p r i o r i t y  keyword  i n  t he  sen tence r  t he
pa t te rn  (0  YOUTRE 0 )  w i l l  a lways  ma tch .  The  PRE ru le  rewr i t es
the input  as

YOU ARE VERY HAPPY

and  the  ru le  l i s t  f o r  t he  keyword  I
t h i s  sen tence .

i s  t hen  used  to  t r y  t o  ma tch

NONE.

ELIZA breaks up the user  I  s  typed input  in to one or  more
sen tences ,  sepa ra ted  by  any  punc tua t i on  such  as  pe r iod ,  comma,
dash ,  and  so  on .  Each  o f  t hese  sen tences  i n  t u rn  i s  sea rched  fo r
keywords ,  and  a  pa t te rn  ma tch  sough t .

The  rese rved  keyword

NONE

is invoked whenever  ELIZA is  unable to  f ind a keyword in  the
input  r  o t  to  match any pat tern for  the keywords that  do appear .
Eve ry  sc r i p t  mus t  con ta in  a  ru le l i s t  f o r  NONE.

EX IT .

I f  a  reassemb ly  ru le  beg ins  w i th  =EXIT ,  i t  has  a  spec ia l  e f fec t .
The remainder  of  the ru le  is  pr in ted as the output ,  wi thout  any
subs t i t u t i on ,  and  EL IZA  te rm ina tes  i t s  execu t i on .  (Th i s  fea tu re
$ ras  no t  i n  We izenbaum's  o r i g ina l  p rog ram.  )
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MEMORY.

A  sc r i p t  nay  con ta in  one  o r  more  ru le l i s t s  o f  t he  fo rm

(MEMORY keyword t ransformat ions . .  .  )

These  ru le l i s t s  l ook  j us t  l i ke  any  o the r ,  excep t  f o r  t he  add i t i on
of  the word MENIORY. The keyword must  have a ru le l is t  o f  i ts  own
e lsewhere  i n  t he  sc r i p t .

When  the  keyword  i s  se lec ted  fo r  t rans fo rma t ion ,  be fo re  i nvok ing
the keywordrs ovrn ru le l is t r  €rn at tenpt  is  made to match the
pa t te rns  i n  t he  MEMORY ru le l i s t .  I f  a  ma tch  i s  f ound ,  t he
resu l t i ng  ou tpu t  i s  no t  p r i n ted  on  the  te rm ina l ,  bu t  i s  s to red
avray.

When f ive responses have passed s ince the last  t ime a MEMORY
resPonse  was  e i t he r  s to red  o r  reca l l ed ,  and  no  keyword  ma tch  i s
found ,  i ns tead  o f  us ing  a  NONE rep l y  EL IZA  w i l l  p r i n t  t he  o ldes t
s tored MEMORY response.

DEBUGGING HELP.

As  men t ioned  i n  Sec t i on  4 ,  runn ing  EL IZA  w i th  the  command

EL IZA -D

produces  debugg ing  p r i n tou t  o f  va r i ous  so r t s .  You  can  a l so  use

EL IZA  -D  > f i l e

to  reco rd  the  ou tpu t  on  a  d i sk  f i l e .  Bes ides  exp la in ing  the
pa t te rn  ma tch  p rocess ,  EL IZA  p rov ides  seve ra l  o the r  k inds  o f
ou tpu t  t ha t  may  be  use fu l  i n  w r i t i ng  o r  mod i f y ing  sc r i p t s .

The  i npu t  ru les  a re  p r i n ted  as  they  a re  read  f rom the  sc r i p t
f i l e .  Th i s  can  be  he lp fu l  i n  f i nd i ng  m iss i ng  o r  ex t ra
pa ren theses .

A f te r  l oad ing  the  sc r i p t ,  EL IZA
rema in ing .  Th i s  memory  i s  used  to
SA\ IE  fea tu re ,  and  i t s  s i ze  i s  a l so
sc r ip t  can  become be fo re  i t  can  no

pr in ts  out  the amount  of  memory
s to re  the  conve rsa t i on  fo r  t he
a c lue to  how much larger  your
longer  f i t  i n  memory .
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APPENDIX I

Fo l l ow ing  i s  D r .
by  pe rm iss lon
Assoc ia t i on  f o r

ELIZA-A Cornputer Program
For the Stuclv of Natural Language
Communication Between IIan
Ancl ilIachine

Josnrur WslzsxB,\urr
-'I.:fossac[rr-sells hr.stitute ,tJ 'l'ach,nulogy,* atr,ntbritlge, :1/ass.

ELIZA is o progrom operating within lhe MAC time.shoring
system ot MIT which mokes certoin kinds of noturol longuoge
conversction beiwcen mcn ond computer possible. Input sen-
tences ore onolyzed on lhe bosis of decomposiiion rules which
ore triggered by key words oppcoring in the input tcxt.
Responses ore generoted by reossembly rules ossocioted wilh
selected decomposition rules. The fundomental technicol prob.
lems wilh which ELIZA is coicerned ore: (1) the identificotion of
key words, (2) the discovery of minimol contexf, (3) the choice
of oppropriote ironsformclions, (4) generotion of responses in
the obsence of key words, ond (5) lhe provision of on editing
copobility for ELIZA "scripts". A discussion of some psychologi-
col issuee relevont to the ELIZA opprooch os well qs of future
developmenls concludes the poper.

Introductiorr

It is said that to explain is to explain rr,n'oy. This uraxinr
is norvhere so rrell fulfilled as in the area of eomputer
prograruniing, especially in what is cailed heuristic pro-
grruuuring and artificial intelligence. For in tirose relhru
nrachines lre madc to behave in rvondrous rvays, ofteu
sufrcient to clazzle even the most experierrced observer.
Bul r:nce a pnrticular program is unmosked, once its
inner rvorliings rre explained in language suficiently plain
to induce nnderctanding, its nragic crunrbles away; it
stands levealed as a mere colleetion of procedures, elch
quite c'omprehensible. The observer sirys to hinself "f
troultl hu,e rvritten that". \\rith thrr,t tirought he moves lhe
pl'ogr'&nr in question fronr the shelf marked "intelligent",
to that reserved for curios, fit to be discussed only rvith
peopie less enlightened than he.

Wi)rk reporte( l  hereiu wlrs supporte( l  ( iu part .1 by Project  t r IAC,
an ]IIT leselrch progran sponsoretl by the Advanced Research
Prrrjects Agerrc-v, Depin'lltrerit rrf I)eiense, ttntler Oftit'e rtrf Jirtval
Reserrch Corr t ruct  Nunrber ) ionr--{102(01).

'  Deportruent  of  Elc 'c t r ical  Engiueer iug.
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Weizenbaumr  s  resea rch  paper  on  EL IZA ,
f rom the  January  1956  Commun ica t i ons
Compu!inq t ' lachineiv .

rePr  i n ted
of  the

The object of this papcr is to cruse just such a re-
e','aluation of the prcgrn,m aboub to be "explirined". Ierv
progrcms ever needed iN urore.

BLIZL Prograrn

ELIT'A is n progrlr,nr l'hich nutiies nrr,lural languu,ge
conversotion rvith tr courputer possible. Its prescnt imple-
rueutation is on the JIAC tinre-sharing system rt IIIT.
It is rvritteu in fIAD-Sr,rp Hl lor the IBI{ 709-1. Its name
rvtrs chose'u to enrphrr.size thrr,t it nray be incrementally
iurproverl by .its users, since its lu,nguage rrbilities may be
eontinually inrptovecl by i'r, "te:rclter". Lilie the Eliza of
Pygnurlion frrme, it crur be nrade to :rppear even rrrore
civilizeci, the relrrtion of lppearance to re:.rlity, horvevet,
re'nririning in the clonrrr,in of the plnyrvright.

For the preserrt purpose it is sufficient to chu'lcterize
the IIAC system i.ls one whieh permits an individual to
opem,te * fuil scale computer from rl remotely loc*ted lype-
rvriter. The indivicluirl operator has the illusion that he is
the sole 'user of the con-rputer cornples, rvhile in iact others
uray be "tine-shrrring" the system with him. lYhat is
inrporturt here is that the computer crn read nessu,ges
ty'ped on the typervriter nntl respoucl by n:riting on the
-{onle instrument. The tinre betrveeu the computer's
reccipt o[ u, nrc,ssrrge u,utl the rlppearu,nee of its response is
a function of the progrrm controlling the diaiogue and of
such \tI-\C s-vsten paraureters as the number of users
currently corresponding wiih the system. These latter
paraureters generally contribute so little to the overall
response tiure that conversational interaction with the
conrputer need never involve truly intolercble clelays.

When in eonverration with ELIZA, the user typcs irr
soure stirtement r:r set of stotenents in nctur$l L-lngunge
using nornrrr,l punctuation and sentence struelures. Only
the question mark rnay not be used, becrtue it is inter-
preted as a line delete character b;r the \,IAC system. The
user's st,&tement is terminated by a rlouble carriage return
rvhich serwes to turn control over to ELIZA. ELIZA then
analyzes the user's statenrenb anci generotcs sonre rc$ponse
rvhieh it types out. Control is then ir.glin rvith thr: uret'.

A iypical couversltion is the following:

]Ien are dl alike.
IN 1VH.\T WAY
They're l lways brrgging rrs lborr t  sonrething or  nther.
C.{N \ ' ( - )TI ' I 'HlNI i  ( } f '  . \  SPECII I ' IC EX.\} IPLE
Wel.l, m1' bo-vfriencl nracle nre c')nle here.
YOUR B(]YFRIENT) } IAI)E Y()Ti  C(]}TE HERE
IIe su-vs I'rn depresseci lnr.rch of tlie tiure.
I III SORRY TO HEI'R YOT: .\NE DEPRE-qSED
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It's tme. I rm nuhappl'.
DO YOU THINK CO}IING HERE WILL HELP YOL: )iOT TO

BE LINH.A,PPY
I need some heip, that, much seems eertlin.
1VHAT WOULD IT }IEAN TO }'OU IF YOU GOT SONIE HELP
Perhaps I could learn to get along with m1'mother.
TELL }IE }IORE ABOUT YOUR F.U\{ILY
)Iy mother tokes care of me.
WHO ELSE IN YOUR F.\.\IILY TTKES CARE OF YOU
lly fatber.
YOUR FATHER
You are like my father in some rroys.
}VIIAT RESE}IBL.\NCE DO YOLi SEE
You are not very aggressive but I think lrou don't want me to

notice that.
WHAT NL\I(ES YOU TIIINK I .\]I )iOT VERY AGGRESSI\:E
You don't argue with me.
WITY DO YOU THINK i DON'T.\RGUE WITI{ YOU
You ire s,fraid of me.
DOES IT PLEASE YOU TO BELIE\:E I.{1}Ij.FRAID OF YOU
My father is rfraid of everybody.
IVIIAT ELSE CON(ES TO }II}iD WHEN YOL1 THINK OF

YOUR FATHER
Bullies.
DOES THAT EAVE .L\YTHING TO DO WITH THE F.\CT

THAT YOUR BOYFRIE){D }I.TDE YOU COME HERE

The capitalized lines cre the m&chine responses.

The gross procedure of the program is quite simple; the
text is read and inspected for the presence of. a keyword.
If such a worcl is found, the sentence is transformed
according to a ru,le associated n'ith the keyword, if not a
content-fr€e r€mark or, under certain conditions, Bn e&rlier
transtbrmation is retrieved. The texi so eomputed or
retrieved is then printed out.

In detail, of course, the proeedule sketched above is
considerably more complex. Iieywords, for example, may
have a RANIi or precedence number. The procedure is
sensitive to such numben in that it will abandon a key-
word already found in the left-to-right scan of the text in
favor of one having a higher rank. Also, the procedure
recognizes a corun& or a period as a delmiter. lYhenever
either one is encountered and a keyword has already been
found, all subsequent text is deleted from the input mes-
sa,ge. If no key had yet been found the phrase or sentence
to the left of the delimiter (as well as the delimiter itself)
is deleted. As a result, only single phrases or sentences a,re
ever trsnsformed.

IGywords and their associated transformationl rules
eonstitute the SCRIPT for a particuiar class of con-
versation. -A.n important property of ELIZA is that a
script is data; i.e., it is not part of the program itself.
Hence, ELIZA is not restricted to a particular set of
reeognition patterns or responses, indeed not even to any
specific language. ELIZA scripts exist (at this nriting) in
Welsh and German as well as in English.

The fundamentai technical problems with which ELIZA
must be preoceupied are the following:

(1) The identification of the "most important" keyrvord

I The word "transformation" is used in its generic sense rather
r,han that given it by llarris and Chomsky in linguistic contexts.

Yolurne 9 ,/ Number I / Jonuary, 1966

occurnng rn tne rnput Dress&ge.
(2) The identification of sorne m-iuimai context sjthin

which the chosen keyn'ord rrppears; e.g., if the keyword is
"you", is it follorved b1'the word "c,re" (in which cirse an
assertion is probably being macle).

(3) The choice of an &ppropriate transformation rule
and, of coruse, the making of the transformation itself.

(4) The provision of meciranisnr that will permit
ELIZA to respond "intelligently" when the input text
contained no keywords.

(5) The provision of machinery that facilitates editing,
particularly extension, of the script on the script nriting
level.

There are, of course, the usual constraints dictated b;r
the need to be economicci in the use of computer tiure anci
storage space.

The central issue is clearly one of text manipulation,
and at the heart of that issue is the concept of the lrans-
formatian rule which has been said to be associatecl rvith
certain keywords. The mechanisnx subsumed rurder the
slogan "trg,nsformation rule" are a number of Sr.rp func-
tions rvhich serve to (1) decompose a data string aecording
to certain criteria, hence to test the string as to whether it
satisfies these criteria or not, and (2) to reassemble a
decomposed string accorcling to certain assenbly specific'1,-
tions.

While this is not the place to discuss these funetions in
all their detail (or even to reveul their full porver and
generaiity), it is irrrporiant ro the undersranding of the
operation of ELIZA to clescribe them in so'ne detail.

Consider the sentence ''I am very unhappy these days".
Suppose a foreigner rvith only a limited knowledge of
English but with B, velT good ear heard that sentence
spoken but understooci only the first tvo words "I irm".
IVishing to appear interested, perhaps even sympathetic,
he may reply "How long have you been very unhapp-v
these days?" lVhat he must have done is to apply a kind
of template to the origirrai sentence, one part of rvhich
matched the two words "I am" &nd the remr'r,inder isolated
the words "very unhappy these da]rs". He nrust clso have
a reassembly lcit specifically associated with that tempiate,
one that specifies that any sentence of the form "I am
BLAH" can be transfornred to "How long have you been
BLAH", independently of the meaning of BLAH. A
somewhat more complicated example is given by the
sentence "It seems that -vou hate me". I{ere the foreigner
understands oniy the n'ords "you" and "me"; i.e., he
epplies a template that clecomposes the sentence into the
four parts:

(1) It seems thot t2) ]'ou (3) hate (4) me

of which only the seeoncl rrnd fourth parts are understoocl.
The reassembly mle might then be "What makes you
thinli I hate you"; i.e., it might throrv away the first
component, translate the two knon:r rvords ("you" to
"I" and "mett to "you") and tack on a stock phrase
(What makes you think) to the front of the reconstmction.
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A formal notr-ltion in rvhich to represent the decomposition
template is:

(0 You 0 ]rE)

and the reassembiy rule

(WIIAT }IAKES YOIi THINK i 3 YOU).

The "0" in the decomposition nrie stands for "a,n in-
definite number of words" (analogous to the indefinite
dollar sign of Corurr) [6] rvhile the "3" in the rtassembly
mle indicates that the third component of the subject
decomposition is to be inserteci in its piace. The decom-
posirion rule

(o YOU 1 lrE)

rvouicl have rvorked just as rvell in this specific example. A
nonzero integer "n" irppealing in a decomposition rule
indicates that the component in question should consist
of exactly "n" words. Horvever, of the two nrles shown,
only the first rvould have matclr,ed the sentence, "It seems
you hate and love me," the seeond failing because there is
rnore than one word betn'een "vou" and "mett,

!'rc. 1. Key'word and rule list structure

In ELIZA the question of which deeomposition rules to
apply ro an input text is of course c, erucial one. The input
sentence might have been, for example, "It seems that
you hate," in which case the decomposition rule (0 YOU
0 \iE) wouid have failed in that the word "\,[8" would
not have been found at nil, let alone in its assigned place.
Some other decomposition rule rvould then have to be
tried and, faiiing that, still another until a match could
be made or a total failure reported. ELIZA must therefore
have a mechanism to sharply delimit the set of decom-
position rules which are potentially appiicable to a cur-
rently active input sentence. This is the keyword mecha-
nisnr.

An input sentence is sconned from ieft to right. Each
rvorcl is looked up in a dictionary of keyrrords. If a word
is identified rs a keyrrord, then (apart from the issue of
preeedence of keywords) only ciecomposition mles con-
taining that keyrvord need to be tried. The trial sequence
can even be partially ordered. For example, the decom-
position mle (0 YOU 0) associated 'with the keyword
"YOU" (ancl deeomposing an input sentence into (1) all
rvolcls in front of "YOUt', (2) the rvord "YOIJ", and (3)
ail s-ords following "YOU") should be the last one tried
since ir is bound to succeed.

Trvo problems now arise. One steurs frorn the fact that
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aimost none of the rvords in any given sentence &re repre-
sented in tl're keyrvorcl rlictionary. The other is thut of
"associeting" both clecomposition rlnd reur-embly rules
rvith lieyrvords. The first is serious in that the cletermina-
tion that a rvord is not in e clictionary rnol' vell require
more computation (i.e., time) thr'ln the location of o rvord
which is represented. The lttrr,clc on both problems begins
by placing both a keyrvord rind its usociated rules on a
/fsl. The basic format of r'r, typical liey list is the follorving:

(K ( (D1) (E ' ,  r )  (Er .  i l  " '  ( f t , ,  - , ) )
( (D r )  ( 8 , , , )  (E r . , )  . . .  (R , ,  - , ) )

: :
( (D " )  (R " , , )  ( 8 " ,  ' )  . ' .  (R ' , . " ) ) )

rvhere K is the keyrvorcl, D, the ith decomposition rule
associated rviih K ir,ncl Ri, ; the jth reessembly rule esso-
ciated rvith the ith decomposition rule.

A common pictorial representation of such a structure
is the tree diagram shown in Figure 1. The top level of
this stnrcture contains the keyrvord followed by the names
of lists; each one of which is again e list structure beginning
with a decomposition ruie and followed by reassembly
rules. Since list structures of this type have no predeter-
mined dimensionality limitations, any number of clecom-
position rules may be essociated rvith a given keyword end
any number of reassembly rules with any specific decom-
position rule. Slrp is rich in functions that sequence over
structures of this type efrciently. Hence programmin
problems ere minimized.

An ELIZA script consists mainly of a set of list struc-
tures of the type shonn. The actual keyword dictionary is
constructed when such a script is first read into the
hitherto empty program. The basic structurnl component
of ihe keyword dictionary is a vector I(EY of (currently)
128 contiguous computer words. As a particular key list
structure is read the keyvord I( at its top is randomized
(hashed) by a procedure that produces (currently) a 7
bit integer "i", The lvord "ahvays", for example, yields
the integer 14. KEY(il, i.e., the ith word of the vector
IiEY, is then exandned to determine vhether it contains
a list name. If it does uot, then an empty list is created,
its name placed in IiEY(i), and the key list structure in
question placed on that list. If mY(i) already contains a
list name, then the name of the key list structure is piaced
on the bottom of the list named in IiEY(f). The largest
dictionary so far attempted contains about 50 lieyrvords.
No list named in any of the words of the I(EY vector
contains more then trvo liey list structures.

Every rvord encountered in the scan of an input test,
i.e., during the nctual operations of ELIZA, is randomized
by the same hashing olgorithm es wa.s originally applied to
the incoming kelnvords, hence yieids an integer which
points to the only possible list stmcture which could
potenticlly contain thtlr word m a keyword. Even then,
only the tops of rny key list structures that may be found
there need be interrogated to cletermine whether or not a
keyword hcs been found. B1' virtue of the various lisi
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sequencing operatiorrs that Sr,lp nralies available, the
actual identification of c keyrvord leaves as its principal
product a pointer to the list of decomposition (and hence
reassembly) rules associated'with the identifiecl keyrvord.
One result of this strategy is that often less time is required
to discover that a given word is not in the keyrvord dic-
tionary than to locnte it if it is there. Horvever, the location
of a keyword yields pointers to all information &ssociated
with that word.

Some conversational protocols require that certain
transformations be made on certain words of the input text
independently of any contextual considerations. The fint
conversation displayed in this paper, for example, requires
that first person pronouns be exchauged for seeond person
pronouns and vice versa throughout the input text. There
may be further transformations but these minimal sub-
stitutions are unconditional. Simple substitution rules
ought not to be elevated to the levei of transformations,
nor shouid rhe words involved be forced to carry with them
all the structure required for the fuily complex c&se.
Furtherrnore, unconditional substitutions of single words
for single words can be accomplished during the text scan
itself, not as a transformation of the entire text subsequent
to scanning. To facilitate the realization of these
desiderata, any word in the key dictionarl i.€., at the
top of a key list stmcture, may be foilowed by an equal
siga foilowed by whatever word is to be its substitute.
Trauformation ruIes may, but need not, follow. If none
do follow such a substitution rule, then the substittrtion is
made on the fly, i.e., during text scanning, but the word
in question is not identified as a keyword for subsequent
purposes. Of course, a word may be both subtituted for
and be a keyword as well. An example of a simple sub-
stitution is

ffOURSELF = IIYSELF).

Neither "yourseif" nor "myself" are keywords in the
particular script from which this example was chosen.

The fact that keywords can have ranks or precedences
ha": already been mentioned. The need of a ranking meeha-
nism may be established by an example. Suppose an input
sentence is "I know everybody laughed &t me." A script
may tag the word 'rI" as well as the word "everybody,'
as a keyword. Without differential ranking, "I" oceurring
first would determine the transformation to be applied.
A typical r€sponse might be "You say you know everybody
laughed at you." But the important message in the input
sentence begins with the word "everybody". It is very
often tnre that when a, penon speaks in terms of universals
such as "everybody", "&lways" and "nobody" he is really
referring to some quite speeific event or percon. By giving
"everybody" a higher rank than "f", the respon-.e "lVho
in porticular arc you thinking of" may be generated.

The specific mechanism employed in ranking is that the
rank of every keyword encountered (absence of rank
implies rcnk equals 0) is compared rdth the rank of the
highest renked keyrvord already seen. If the rank of the
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nerv worci is higher than that of any previou.sly encoun-
tered word, the pointer to the transformation rules
associated rvith the nerv rvorci is placed on top of a list
called the keystack, other-n'ise it is placed on the bottom
of the keystacl<. When the test seen terminates, the liey-
stack has lt its top a pointer nssociated with the highest
rankeci keyrvord encountererl in the scan. The remlining
pointers in the stack may not be monotonically orclerecl
with respect to the ranks of the rvords from rvhich they
were derived, but they rrre nearly so-in any event they
are in a useful ancl interesting order. Figure 2 is a .timpli-

Frc. 2. Basic flow diagram of keyword detection

fi.ed flow diagram of ke;,'vord dctection. The rrurii oi a
keyword must, of coulse, also be associated with the
ke1'word. Therefore it must &ppe&r on rhe lieyword list
structure. It may be found, if at all, just in front of the
list of transformation rules u,ssociated with the keyn-orcl.
As an example consider the rvord (.UY" in a particular
script. Its keyword list nray be as follows:

OIY = YOUR 5 (trnnsfornrarion rules)).

Such a list would mean that rvhenever the word ,,lly" is
encountered in any text, it would be replaced by the n'c_,rcl
"YOtl:R". Its rank would be 5.

Upon completion of a given text scan, the keystack is
either empty or eontains pointers derived from the key-
words found in the text. Each of such pointers is actually a
sequenee reader-a Sr,rp mechanism rvhich facilitates
scanning of lists-pointing into its particuiar key list in
such a rvay that one sequencing operation to the right
(SEQLR) will sequence it to the first set of transformation
ruies associated with its keyword, i.e., to the list

( (Dr)  (Rr , r )  (&r , : )  . .  (Er  ,  R.r ) ) .

The top of. that list, of eourse, is r, list which serves rr,
decomposition rule for the subject text. The top ot' the
keystack contains the first pointer to be lctivatecl.

The deeomposition mle Dr associated n ith the lieyl,orcl
K, i.e., {(Dr, K}, is norv triecl. It n'ray fail howerer. For
example, suppose'the iupul text rvas:

You are very helpful.
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The keyword, say, is "yor-I", rrnci l(D1), you| rs

r0 I remind 1-ou of 0).

(Reccll that the ''you" in the original sentence has alrcad]'
been replaced bv ''I" in the text nolv analyzed.) This
decompo-.ition mie obviously iails to match the input
sentence. Should i(Dr), K| fail to find a match, then
l(Dz), Kl is triecl. Should th$t too fail, {(D3), K} is
attempted, and so on. Of course, the set of transformation
rules can be guaranteed to terminate with a decomposition
rule which must match. The deeomposition rule

( 0 K 0 )

will match any text in whieh the worcl K appears rvhile

(0)

rvill mateh $ny text whatever. Horvever, there are other
ways to leave a particular set of transibrmation rules, as
will be shown belorv. For the present, suppose that some
paftieular decomposition rule (Dr) ha-q matched the input
text. (D;), of coume, was found on a list of the form

( (Do) (R , .  ) (R ; , : )  " '  (Ro ,  - i ) ) .

Sequencing the retder which is presenrly pointing ct
(D;) will retrieve the reassembly ruie (R,,1) which may
then be applied to the clecomposed input text to yield the
outpuu mess&ge.

Consider again the input text

You ore very helpful

in which "you" is the only key worcl. The sentence is
tr4nsformed during,:canning to

I cre very helpful

{(Dr), you} is "(0 I remind your of 0)" and fails to match
as already discussed. Ifowel-er, [(Dr), you] is "(0 I are 0)"
and obviously matehes the text, deeomposing it into the
constituents

tl) empty i2) I (3) are (-{) very helpfui.

[ (R: ,  r ) ,  youf  is

('!Vhat makes you think I am *)

Hence it produces the output text

What makes you think I rm very helpful.

Having produced it, the integer I is put in t'ront of (l?2, r)
so that the transformation rule list in question now appears
as

((Drl(&,,)(.8,,,) . . . (R,, .,)).
\ext time {(Dt, fii matches au input test, the reassembly
rule (.R2, ,) will be applied ancl the integer 2 will replace
the 1' After (Rr. -,) has been exercised, (Bz, r) will again
be invoked. Thus, rrfter the system has been in use for e
time. every decomposition rule rvhich has matchecl some
input te:it has associated with it an integer whieh corre-
sponcls to the last reassenrbiy rule usecl in conneetion rvith
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that decomposition mle. This rrrechanism insures thrt the
complete set of reassembly rules trssocilted n'ith a giveu
deeomposition rule is eycled through before rrny repetitiorrs
occur.

The systern described so far is essentially one which
selects r deeompositiorr rule for the highest renking liey-
rvord founcl in an input text, ettempts to match that text
according to that decomposition ruie and, faiiing to make
a mrrtch, selects the next recssembly rule essociateci rvith
the matching decomposition rule and applies it to generate
an output text. It is, in other u'ords, c system which, for
the highest ranking lieyword of a text, seiects a specific
decomposition and resssenrbly rule to be used in forming
the output message.

lVere the system to remain that simple, then keyrvords
that recluired identical sets of transformation nrles would
eaeh require that a copy of these tr'ensformation rules be
rssociated with them. This rvouid be logically souncl but
would complicate the task of script writing and rvould also
make unneees-qary storuge denrands. There are therefore
special types of deeomposition and u,ssembly rules char-
acterized b-v the appearance of "-" at the top of the
rule list. The word following the equal sign indicates rvhich
nerv set of transformation nrles ls to be applied. For ex-
ample, the lieyrvord "what" may have associated with ii
a transformation rule set of the form

((0) (Why do you esk) (Is that an important question) . . .)

rvhich would apply equally well to the keywords (!how"

gnd "'rvhen". The entire lievn'orC Ist for "hol" m&v
therefore be

(How (-W6ss;;

The keywords "ho$"', "wh&t" ond "when" may thus be
made to form an equivrlence class rvith respect to the
transformation rules rvhich arc to apply to them.

In the above exatnple the ruie "(=qrhat)" is in the
place of a deeomposition rule, although it eauses no
decomposition of the relevant text. It may also appeer,
hot'ever, in the place of a reassembiy rule. For example,
the keyword "cm" m&y have among others the following
transformation rule set rssoci&ted with it:

((0 are you 0) (Do t'ou believe you are {) . . . (-what) . . .)

(It ls here assurned th&t "are" has been substituted for.
"am" &ud "you" for ''I" in the initial text scan.) Then,
the input text

-\m I sick

would elicit either

Do you believe 1'ou :rre sick

or

Why do 1'ou rsk

depending on how manl- times
already oceurred.

Iincler still other conclitions

the general form hacl

it may be desirabie to
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pedorm a preiiminary transformation on the input test
before subjecting it to the decompositions and reassemblies
which finally yield the output text. For example, the
keyword "you're" should leed to the transformation rules
associated with "you" but should first be replaced by a
word pair. The dictionary entry for ''you're" is therefore:

(you're = I 'm ((0 I 'm 0) (PRE (I -.L\I 3) (=YOU))))

which has the following efiect:
(1) lYherever "you're" is found in the input text, it is

replaced by "I'm".
(2) If "you're" is actuall]' selected as the regnant

lieyword, then the input text is decomposed into three
constituent parts, namely, all text in t'ront of the first
occurrence of "Itm", the word "I'm" itself, and all text
following the fint occrurence of "I'm".

(3) The reassembly mle beginning with the code
"PRE" is encountered and the decomposed text re-
assembled such that the words ' I -\U" appear in front
of the third constituent determined by the earlier de-
composition.

({) Control is transferred, so to speak, to the trans-
formation ru,les a^ssociated with the keyword "you",
rvhere further decompositions etc. are cttempted.

It is to be noted that the set

(PRE (I Ai\I 3) (-YOU))

is logically in the place of a reassembly ruie and may
therefore be one of many reassenrbiy rules associated with
the given deeomposition.

Another form of recssemblv rule is

(NEWKEY)

lvhich serves the case in which attempts to match on the
currently regnant keyword are to be given up and the
entire deeomposition and reassembly process is to start
ogain on the basis of the keyrvord to be found in the
keystack. 'lYhenever this rule is invoked, the top of the
keystack is "popped up" ooce, i.e., the new regnant key-
worci reeovered and removed from the keystack, and the
entire proeess reinitiated as if the initial text scan had just
termiuated. This mechaoism makes it possible to, in effect,
test on key phrases as opposed to single key words.

A serious problem which remains to be discussed is the
reaction of the system in case no kelnvords rcrnain to
serve as transformation triggen. This can arise either in
case the keystack is empty rvhen NEIYI(EY is invoked or
rvhen the input text contained no lieywords initially.

The simplest mechanism srrpplied is in the form of the
speeial reservd keylvord "J{ONE" which must be part of
any seript. The script rwiter must a.ssociate the universally
nratching decomposition rule (0) with it and follow ihis by
as many eontent-free remarks in the form of transforma-
tion rules as he pleases. (Examples cre: "Please go on",
"That's very interesting" and "I see".)

There is, however, another mechanism which causes the
s.u"stem to respond nore spectacularl.r' in the absence of a
Iiey. The word "IIEIIORY" is another resen'ed pseudo-
lieyword. The ke;r list structure associatecl wirh it differs
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from the ordinary one in some respects. An example
illuminates this point.

Consider the followine structure:

()IE]IORY IIY
(O YOUR O : LETS DISCUSS FURTHER WHY YOUR 3)
(O IOUR O = EARLIER YOU SAID YOUR;J)
:

The rvord r'\IY" (which must be an ordinary keyword
cs well) has been selected to serve l speeial function.
Whenever it is the highest rauking keyword of a text one
of the transform&tions on the \,IEI,IORY Iist is random-ly
selected, and a copy of the text is transformed accordingly.
This transformation is stored on a first-in-6rst-out stack
for later use. The ordinary processes already described are
then carded out. IVhen s text without keywords is en-
countered later and a certein counting meehanism is in a
particular state and the stack in question is not empty,
then the transformed text is printed out ns the reply. It
is, of course, also deleted fmm the stack of such trans-
formations.

The current version of ELIZA requires that oue keyword
be associated with }IE}IORY and thct exactiy four
transformations occomp&ny that word in thab context. (-\n
application of a trausformation rule of the form

(LEFT HAND SIDE - RIGIIT HAND SIDE)

is equivalent to the successive application of the two forms
(LEFT II..l,r\D SiDE), (RIGHT H.{,\D SIDE).)

Three more details will complete the formal descriptioa
of the ELIZA progran.

The transformation rule mechanism of Slrp is such that
it permits tagging of words in a text and their subsequent
r€covery on the basis of one of their tags. The keyword
"IIOTIIER" in ELIZA, for example, ma]r be identified
as B, noun and rs l member of the class "family" as follows:

(IIoTHER DLrST (/NOtrN F-{*\IILY)).

Such tagging in no way interferes with other information
(e.g., ranli or transformation nrJes) which may be asso-
ciated with the given tag word. A clecomposition rule may
contain a matching constituent of the form (fTAGl
TAG2 . . .) which will match and isolate a rvord in the
subject text having any one of the mentioned tags. If, for
example, "J,IOTHER" is tagged es indicated and the
input text

"CONSIDER }IY .{GED }IOTHER .\.S 1VELL AS }IE''

subjected to the decomposition ruie

(0 YouR o (/F-!\IILY) 0)

(remembering that "lIY" has been replacecl by "YOUR"),
then the decomposition would be
(1) CONSIDER (2) YOUR (3).\GED ({) }IOTEER

(5) .\S 1VELL AS ME.

-\nother flexibility inherent in the Sup text manipuia-
tion meehanism underl;ring ELIZA is tha or-ing of
matching criteria is permitted in clecompositiou mles.
The above inpub text would have been decomposed
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precisely as stated above b1' the decomposition ruie:

(0 YOUn 0 (*FATHER IIOTHER) 0)

which, by virtue of the presence of "*" in the sublist
structure seen above, s'ould have isolated either the l'ord
"FATHER" or "\IOTHER" (in that order) in the input
text, n'hichever occurred fimt after the first appearance of
the word "YOIIR".

Finally, the script n'riter must begin his script with a
Iist, i.e., a message enclosed in parentheses, n'hich contains
the statement he wishes ELIZA. to type when the system
is first loaded. This Iist ma1' be emptl'.

Editing of an ELIZA script is achieved via appeal to a
contextual editing progran (ED) which is part of the
I,IAC library. This program is called whenever the input
text to ELIZ,A consists of the single word "EDIT".
ELIZL then puts itself in a so-called dormant state aud
presents the then stored script for editing. Detailed
description of ED is out of place here. Srrfrce it to say that
changes, additions and deietions of the script may be made
with considerable efficiency and on tire basis of entirely
contextual cues, i.e., without resort to line numbers or
auy other artificial devices. Iilren editing is completed,
ED is given the eommand to FILE the revised script. The
new script is then stored on the disk and read into ELIZA.
ELIZL then types the rvord "START" to signal that the
conversation ma]' resune under control of the new script.

An important consequenee of the editing facility built
iuto ELIZA is that a given ELIZA, script need not start
out to be a large, full-blowrr scenario. On ihe contrary, it
should begin as a quite nrodest set of keyrvords and
transformation rules and permitted to be grown and
molded as experience with it builds up. This appears to
be the best way to use a truly interactive man-machine
facility-i.e., not as a de'r'ice for rapidly debugging a code
representing a fullv thought out solution to a problem, but
rather as an aid for the exploration of problem soh'ins
strategies.

Discussion

At this writing, the only serious ELIZL scripts rvhich
exist are some which cause ELIZA to respond roughly as
wouid certain psychotherapists (Rogerians). ELIZA
performs best rvhen its human correspondent is initially
instnrcted to "talk" to it. via the typemiter of course,
just as one wouid to a psychiatrist. This mode of con-
versation was chosen because the psychiatric intervieq'
is one of the few exampies of categorized d1'adic natural
language communication in n'hich one of the participating
pair is free to assume the pose of knowing almost nothing
of the real world. If, for example, one \rere to tell a psy-
chiatrist "I rvent for a long boat ride" and he responded
"TeIl me about boats", oue would not assume that he knew
nothing about boats, but that he had some purpose in so
direeting the subsequent conversation. It i-q important to
note that this assumption is one made by the speaker.
Whether it is realistic or not is an aitogether separate
question. In eny ca-"e, it ha-s a erucial psychological utilit,y
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in that it serv-es the spealier to maintain iris sense of being
heard and understood. The spealier further defends his
impression (which even in real life ma1' be illusory') b""-
attributing to his conversational partner all sorts of back-
ground knorvledge, insights aud reasoning abilitl'. But rgaiu,
these are the speoker's contribution to the conr.ersatiou.
Tlrel' manifest themselves inferentially in lhe in terpretatio n s
he makes of the offered resporLies. Fronr the pureil'technical
programming point of vieu' then, the ps1'chiatric inten'ierv
form of an ELIZA script ha-s the advantage that it elimi-
nates the need of storing erplicit information about tire
reai rn'orld.

The human speaker rvill, m ira-q been said, contribute
much to clothe ELIZA'S responses in vestments of
plausibility. But ire rrill not defend hls illusion (riret he is
being understood) against ali odds. In hunian conversation
a speaker n'ill make certain (perhaps generous) assump-
tions about his conversational partner. As long asl it
remains possible to interpret the latter's responses eon-
sistentiy with tbose assumptions, the speaker's image of
his partner remains unchanged, in particular, undamaged.
Responses vhich are difrcult to so interpret may rvell
result in an enhancement of the image of the partner, in
additional rationalizations which then make more conl-
piicated interpretations of his responses reasoneble.
\4'hen. however. such rationalizatious become too massive
and even self-contradictory, the entire image may crumble
and be replaced b;r another ("He L" not, after all, as smart
as I thought he was"). Sthen the conversational partner
is a machine (rhe <iistinction iretn'een macirine and program
is here not useful) then the idea of credi,bil,ity may well be
substituted for that of. plaushility in the above.

With ELIZA as the basic vehicie, experiments may be
set up in which the subjeets find it credibie to believe that
the responses which appear orr his typev'riter are gener-
ated brv a human sitting at a similar instrument in another
room. How must the script be written in order to maintain
the credibility of this idea over a long period of time?
How can the performance of ELIZL be slrstematicali.v"
degraded in order to achieve controlled and predictable
thresholds of cedibility in the subject? What, in all this,
is the role of the initial instruction to the subject? On the
other hand, suppose the subject is told he is communicating
n"ith a machine. What is he led to beiieve about the
nachine as a result of his eonversational experience with
it? Some subjeets have been very hard to convince that
ELIZA, (with its present script) is aol human. This is a
striking form of Turing's test. Shat experimental desigu
would make it more nearly rigorous and airtight?

The whole issue of the credibility (to humans) of
machine output demands investigation. Importaut de-
cisions iucreasingly tend to be made in response to com-
puter output. The ultimately respousible human inter-
preter of "What the nrachine s&ys" is, not unlike the
correspondent with ELIZA, constantly faced with the
need to make credibility judgments. ELIZA shows, if
nothing else, horv easy it is to create and maintain the
illusion of uuderstanding, hence perhaps of judgmeut
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deserving of credibility. A certain danger iurks there.
The idea that the present ELIZL script contains no

in-formation about the real rvorld is not entirely true. For
example, the transformrr,tion rules which cause the input

Everybody hates me

to be transformed to

Crrn you tbink of &llyone in porticular

and other such are ba.ed on quite specific hypotheses about
the rvorid. The whole script constitutes, in a loose woy, a
model of certain aspects of the world. The act of writing a
script is s kind of programming act and has all the advca-
tages of programming, most particuiarly that it cleariy
shows where the programmer's understanding and com-
mand of his subject leayes off.

A large part of rvhatever elegance may be credited to
ELIZA lies in the fact that ELIZA maintains the iilusion
of understandiug with so little machinery. But there are
bounds on the extendability of ELIZA's "understanding"
power, which arc a function of the ELIZA program itself
and not a function of any script it may be given. The
crucial test of underctanding, as every teacher should
know, is not the subject's ability to continue a conversa-
tion, but to draw valid conciusions from what he is being
told. In order for a computer progmm to be able to do
that, it must at least have the capacity to store selected
parts of its inputs. ELIZA throws away each of its inputs,
except for those few transformed by means of the
]IEMORY machiuery. Of course, the problem is more
than one of storage. A great part of it is, in fact, subsumed
under the word "selected" used just above. ELIZA in its
use so far has had as one of its principal objectives the
concealment of its lack of understancling. But to encourage
its conversatioual partner to offer inputs from which it
ean seiect remedial in-formation, it must reueol its mis-
understanding. A switch of objeetives from the conceal-
ment to the revelation of misundsnlanding is seen as a
precondition to making an ELIZA-like program the ba-sis
for an effective uatural language man-machine com-
munication system.

One goal for an augmented ELIZA program is thus a
system which already has access to a storc of inJormation
about some aspects of the rral world and which, by means
of conversational intersction with people, can reveal both
rvhat it kaows. i.e.. behave ns an iu.forsration retrievai
s]'stem, ond where its knorvledge ends and needs to be
augmented. Hopefully the augmentation of its knowledge
will also be a direct consequence of its conversational
experienee. It is precisely the prospeet that such a program
will converse with many people snd learn something from
each of them, which leads to the hope that it will prove an
inieresting and even useful conversational partner.

One way to state a slightly different intermediate goal is
to sal/ that ELIZA should be given the power to slorviy
build a model of the subject convercing with it. If the
subject mentions that he is not married, for exrnple, and
Icter specks of his wife, then ELIZA should be cbie to
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make the tentative inference that he is either l rvidorver
or divorcecl. Of course, he could simply be confused. In
the long run, ELIZA should be nbie to build up t belief
structure (to use Abelson's phra-se) ot the subjecb end on
that basis detect the subject's rationalizations, contra-
dictions, etc. Conversations with such cn ELIZ'\ rvould
often turn into arguments. Important steps in the realiza-
tion of these goals have olreacly been talien. \'Iost notable
among these is Abelson's rnci Corroll's rvorir on simulation
of belief structures [1].

The script that has formed the basis for most of this
discussion happens to- be one with an overwhelmingly
ps-vchological orientation. The rea-son for th.is hcs already
been discussed. Tbere is a danger. however, that the
exarnple will run away rvith what it is supposed to illus-
trate. It is useful to remember that the ELIZA progrem
itseif is merely c translating processor in the technical
programming sense. Gorn [2] in a paper on language
systems sa,ys:

Given c language which alreody possesses semantic content, then
a translating processor, even if it operates only syntactically,
generctes corresponding expressions of another language to which
we cen attribute as "mea[ings" (possibi""- multiple-the trrnsletor
m&y not be one to one) the "semantic intents" of the generating
source expressiorrs; whether we frnd the result conEistent or useful
or both is, of course, another problem. It is quite possible that by
this method the same syntactic object languoge crn be usefuily
assigned multiple meanings for eoch erpression . . .

It is striking to note horv well his words fit ELIZA. The
"given language" is English as is the "other language",
expressions of which rrc generated. In principlc, the given
language could as weil be the kincl of English in rvhich
"word problems" in algebra are given to high school
students and the other ianguage, a machine code allowing
a particular computer to "solve" the stated problems.
(See Bobrow's program STUDEIiT [3].)

The iatent of the above remarks is to further rob ELIZA
of the aura of magic to which its application to ps.'-cho-
logical subject matter has to sonre extent eontributed.
Seen in the coldest possible light, ELIZA is a translating
processor in Gorn's sense; however, it is one which has
been especially constnrcted to work weil with natural
language text.
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APPENDIX. An ELIZA. Script

( H O H  O O  Y O U  O O .  P L E A S E  ' E I t  M E  Y O U R  P R O E L E T  )

S  T A R T

( S O R R Y  ( ( O )  ( P L E A S €  O O N I T  A P O L I C I Z E )
( A P O L O G I  E S  A R E  N O I  N E C E S S A R Y )  ( Y H A T  F E E L I  X G S

O O  Y O U  H A V E  x H E N  Y O U  A P O L O G I z E )  (  I  I v E  T O L D  Y o U

T H A T  A P O L O G I  E S  A R E  N O T  R E Q U I  R E D  }  )  )
( 0 0 t ' l T . 0 0 i l ' i )

( C A N T .  C A t { r l )

( } i o i l 7  .  y , i o x r t )

( R E M E M S E R  5

( ( O  Y O U  R € M E I . I 8 E R  O )  ( D O  Y O U  O F T E I I  I H I N (  O F  g )

( D O E S  T H I I I X I T I G  O F  t .  B R I I { 6  A N Y T H I N 6  E L S E  ' O  M I i I O )
( W H A T  E L S E  O O  Y O U  R E I I E I I E E R )
( W H Y  D O  Y O U  R E M € M 8 E N  !  J U S T  N O I { )
( | . , x a l  | t l  I H E  P R E S E N T  S t t U ^ T t O n  R € t { t N 0 S  y O u  o F  r )
( H H A T  I S  T I { E  C O I ' i I E C T I O N  B € T I { E E X  i E  A N O  ! ) )
( ( 0  0 0  |  R E r . , r E r { 8 E n  0 )  ( D t 0  y o u  T H r r { (  |  w o u L o  F o n c g t  t )
( H H Y  O O  Y O U  T X T N X  I  S H O U L D  R E C A L L  5  I I O W )
( l H A l  a S O U T  5 '  ( r l i H A T )  ( Y o U  I , t E x T t o i l € D  5 ) )
( ( 0 )  ( N E r { x E Y ) ) t

( I F  !  ( ( O  I F  O )  ( D O  Y O U  T H T N K  I T S  L t K E L i l H A T  J )  ( D O  Y O U  W I S H ' r H A l  ] )
f t { n a T  0 o  y o u  t H t N x  ^ B o u t  t )  ( n E A L L y ,  2  ' ) ) }

0 { H A t  0 0  y o u  T H t r x  A 8 0 u t  : )  ( n E A L L y ,  2  ! ) ) )
( D R E A i I T  r .  ( ( 0  Y o U  0 n E A M T  0 )
( t E A L L t ,  r r ,  ( H A V E  Y o U  E v E n  F A N T I S I E D  !  w H I L E  y O U  w E R €  a w l x E )

( t l A V E  Y O U  0 R E ^ i ' t t  r .  t € F 0 R E )  ( . 0 R E A M )  ( N F H T E Y ) ) )

( D R E A M E D  .  o R E A t i t  |  ( . o R € A i l T ) )

( D R e A i l  '  ( ( 0 )  ( } , r { l l  D o E s  t H A t  0 R E A r  S U G G E S T  t 0  y o u )

( O O  Y O U  D R E A M  O F T E N )  ( H H I I  P E q S O X S  A P P E A R  I I {  Y O U R  O R E A M S )
( O O X I l  Y O U  B € L I E V E  T f l A '  D R E A b  H A S  S O M E T H I i l C  T O  D O  W I T H

Y O U R  P R O B T E ' 4 )  ( N € I ' ( E Y ) )  )
( D R E A M S  .  o R c A B  !  ( . 0 R E A M l )

(Hol{  ( . l iHAl )  )
( r H E i l  ( . r H A t )  )

( l L l x E  l 0  ( . 0 1 1 ) )

( S A H €  l 0  ( . 0 1 7 ) )

( C E R T ^ I N L Y  ( r Y E S ) )

( F E E L  D L I S T ( / B € L I E F ) '

( T H | | r x  0 L r s t ( / 8 E U E F ) )
( I E L I E V E  O L I S T ( / E E L I E F )  }
( | { r s H  0 L t s 7 ( / B E L r E F )  )

( t l E x O t Y  t Y  ( 0  Y o U n  0 .  L E I S  D I S C U S S  F U R T H I D  | { e Y  Y o U R  l )
( 0  Y o U R  0  .  E A n t t E R  Y o U  S A I D  Y O U R  l )

( 0  Y o U R  0  .  8 U t  Y o U R  , )
( 0  Y o U R  0 . 0 0 E S  ? H A l  H l v €  A X Y I H I i l G  l 0  D 0  g l l t s  l t s !  F A C I  T H A I  Y o U R  r ) )
( N O i l E  ( ( O }  ( I  A } I  N O T  S U R E  I  U X O E R S T A X D  Y O U  F U L L Y )
( P L E A S E  G O  O X )

( H H l r  0 0 E s  t H A l  s u e 6 E s T  T 0  Y o u )
( D O  Y O U  F E E L  S T R O N G L Y  A S O U T  O I S C T J S S I N G  S I . ] C H  T H I I { G S )  } )
( p E R H A P S  ( ( 0 )  ( y o u  0 0 i l ' l  s E E M  0 U I T E  C E R i A T ! )
( P l i Y  t H E  U T C t R T A t N  1 0 X € )

( C A N I T  Y O U  ! E  M O N E  P O S I T I  V E )

( Y o u  A R E N ' T  S U R E )  ( D o X ' T  y o u  R r ' r o w ) ) )

( B l Y l E  ( . P € R H A P S ) )

o r ^ x E  1 5  ( ( 0 )  ( r  a n  N o f  r N t E R E s t E o  t N  [ ^ M e s )

( t ' v E  l 0 L 0  y o u  B E F O R E ,  |  0 0 x ' T  c a R €  A 8 0 u t  [  r 4 E s  -

P L E A S €  C o x r r i l u E ) )  )

( 0 E U ? S C H  ( . x F R E t l o ) )

( F R A x C A I S  ( . r F R E M o r )

( l t a L l A x O  ( . x F R E M o ) )

( E S P A N o L  ( . X F R E l , l o ) )

( t F R E I { O  ( ( O )  ( I  A X  S O R R Y ,  I  S P E A K  O i l L Y  E X G L I S H ) } )

( x E L L o  ( ( 0 )  ( H o t {  0 0  Y o u  0 0 .  P L E A S E  s l A l E  Y o U R  P n o B L E r i ) ) )

( c o x P u l E R  5 0  ( ( 0 )  ( 0 0  c o r P U l E R s  W o R R Y  Y o u )

( r x y  o o  Y o u  M E N i l 0 N  c o r P u l E R s )  0 { x A T  0 0  Y o u  T H l t l K  H l c H l f , l E s

H A V E  ' O  O O  H I T H  Y O U R  P R O B L E i I )  ( O O I I ' T  Y O U  T I { I T K  C O M P U I E R S  C A N

H E L P  P E O P T E )  ( I { H A I  A B O U T  M A C X I { F S  I { O R R I E S  Y O U )  ( W H A '

O O  Y O U  l H I X K  A E O U T  M A C H I N E S ) ) )

( t { l c H t x €  5 0  ( . c o H r u t E R )  )

( M A C H I x E S  5 0  ( . C 0 M P U ? E R ) )

( C o r P u t E R s  5 0  ( . C o x P U T E F ) )

( A x .  A n E  ( ( 0  A R E  Y o U  0 )  ( D O  Y o U  8 € L l € v E  Y o U  A R E  r . )

( I d O U L D  Y O U  W A N T  T O  8 E  L )  ( Y O U  W I S H  I  X O U L C  T E ' . 1  Y C U  Y O U  A R E  ! )

( r H A ' r  } i 0 U L 0  l T  H l A t  l F  Y o U  I I E R E  ! )  ( . w H ^ T ) )

( ( O )  ( W H Y  D O  Y O U  S A Y  I A M I )  ( I  O O T I I I  U N O E R S T A N N  T H A T ) ) }

( A R E  ( ( O  A R E  I  O  )
( W H Y  A R E  Y O U  I N T € R E S T E D  I N  W H E T H E R  I  A i I  I  O R  I . I O T )

( W O U L D  Y O U  P R E F E R  I F  I  U € R I N ' T  ! )  ( P E R H A P S  I  A M  !  I N  Y O U R

F A N I A S I E S )  ( 0 0  Y o U  S o x E T I M E S  T H I N X  |  ^ x  ! )  ( . * H A T ) )

( ( 0  A R E  0 )  ( 0 1 0  Y o u  I H r N K  T H E Y  x r c H l  N o l  t E  ! )
( W O U L O  Y O U  L I K E  I f  I F  ' H E Y  W E R E  N O T  J )  ( W H A T  I F  T H E Y  I E R !  N O I  ' )
( P O S S I S L Y  T H E Y  A R E  ] ) )  )

( Y o U R .  f , Y  ( ( 0  x Y  0 )  ( w H Y  A R t  Y o U  C o I I C E R N E D  o v E n  l i Y  t )

( W R A T  A E O U T  Y O U R  O I . I I {  ] )  ( A R E  Y O U  W O R R I E D  A B O U T  S O i l E O i I E  E T S E S  3 )

( R € A t L Y ,  M Y  r ) ) )

o , a s  2  ( ( 0  l l ^ s  Y o u  0  )
( I { H A I  I F  Y O U  U E R €  I )  ( D O  Y O U  T H I N I (  Y O U  I . I € R E  I )

( H E N E  Y O U  ! )  ( } I H A T  W O U L D  I T  M E A N  I F  Y O U  W E R E  ! )

( I { H A T  0 0 E S  |  !  |  S U G 6 € S ?  l 0  Y o U )  ( . w H A t ) )

( ( 0  Y o u  w A s  0 '

( W E R E  Y O U  R E A L L Y )  ( W H Y  O '  Y O U  T E L L  M E  Y O U  W E N E  !  N C W )

( P € R H I P S  I  A L R E A 0 Y  x N E r , l  Y 0 U  l l E R E  r . )  )

( ( 0  l l l s  |  0 )  ( l { o u l D  Y o u  L I K €  l 0  S E t r E v E  I  f , a s  c )

( w H A t  S U G G E S T S  T H A T  I  l { l s  r . )

( t { H A l  D 0  Y o U  T H I N X )  ( P € R H A P S  I  l { a s  r r )

( w H l l  t F  I  H A o  E E E N  r ) )

( ( 0 )  ( | r E f t x E Y ) )  )

( w E R E  .  H A S  ( . H A S ) )

( M E  .  Y o u )

( Y o u ' | R E .  r ' ! r . {  ( ( 0  r ' . H  0 )  ( P R E  ( |  a t E  l t  ( . Y o u } } ) )

( 1 r i l .  Y o U ' R E  ( ( 0  Y o u ' R E  0 )  ( P R E  ( Y o u  ̂ R E  r )  ( . 1 ) ) ) )

( M Y S E L F  .  Y o U R S € L F )

( Y o U R S E L F  .  t r Y S E L F )

( x 0 l H E R  0 L t  s 1 ( . / i l o u r {  F A M I  L Y )  )
( t ' l O M .  M 0 I H E R  0 L l S 7 ( , /  F ^ t l L Y ) )

( 0 ^ D  ,  F a I X E R  D t l S t ( /  F A x l  t Y ) )

( F A T H E R  D L I S T ( / i l O U ' I  F A T I  L Y )  )

( s l  s ? E R  0 L t s T (  / F A i 4 r  L Y )  )

( 8 R o r H € R  0 L t  S t (  / F A r 4 l  L Y )  )

( H r F a  0 L r 5 t ( / ; a i i l L Y ' )

(  c H t  L o R € i r  0 L l  s T ( , / F  r { l  L Y )  )

( l  .  Y o U

( ( 0  Y o U  ( .  H A { l  t l E E o )  0 )  ( W X A T  | { o U L D  l T  M I A N  l 0  Y o U  l F  Y o U  G o T  r . )

( | { l i Y  D 0  Y O U  r l r l T  t )  ( S U p P 0 S E  Y O U  G 0 1  r .  S 0 0 r l )  ( l / H A t

l F  Y o U  N E V E R  G o i  r . )  ( H H A I  | { 0 u l 0  G E T r I N G  r .  x E A f i  l 0

Y o U )  ( H H A T  0 0 E S  | { ^ i l t l N G  r .  H A V E  l 0  0 O  | J l ? H  T l { l S  D I S C U S S I 0 N } )

( ( 0  Y o U  ^ R E  0  ( r s l o  U N H A P P Y  0 E P R E S S E 0  S l C r  )  0 )

( I  A i l  S O N R Y  ? O  H E A R  Y O U  A R E  5 )  ( D O  Y O U  I H I } I X  C O X I I I G  H E R E

r { t L L  H E L P  y o u  r { o t  t 0  a E  5 )  f i r r  s u R E  l t s  i l o T  P t E A s l t l t  T 0

B E  5 }  ( C I I {  Y O U  E I P L A I N  H H A I  f , l D E  Y O U  ' ) }

( ( 0  Y o U  A R E  0  ( . H ^ P P Y  E L ^ T E D  C L A o  B E I I E R  )  0 )

( H O W  H A V €  I  H E L P E D  Y O U  ' O  I €  5 )

(HAS yoUR rR€Ar|tEi lT r ' r loE YoU t)  (rH T r lxEs You t  . rusl

i I O W )  ( C A I I  Y O U  E X P L A I I i  I { H Y  Y O U  A R E  S U O O E N I Y  5 ) )

( ( 0  Y o U  w ^ S  0 )  ( . | | A S ) )

( ( 0  Y o u  ( / S t t r E F )  Y o u  0 )  ( 0 0  Y o u  R E I L L Y  l H r N x  s 0 )  ( B U t  Y o u  A R E

} . O T  S U R E  Y O U  ' }  ( O O  Y O U  R E A I L Y  D O U I T  Y O U  5 ) )

( ( 0  Y o u  0  ( / S E L l E F )  0  |  0 )  ( . Y o U ) )

( ( 0  Y o u   R E  0 )

( l S  l l  B E C A U S E  Y o U  A R E  r .  ? H A T  Y o U  C r x E  T o  l . € )

(Hol{  Lof lG HAVE YoU IEEN rr)

( 0 0  Y O U  E E L t E v E  l T  l l 0 R r A L  t C  B E  r r )

( 00  You  Ex , JoY  Ee txG  r ) )
( ( 0  Y o U  ( .  C A t { t l  C A r i t { O T )  0 )  ( H o l l  0 0  Y o U  X N o W  Y o U  C A l l r l  r . )

( H l v €  Y o u  t R r E 0 )

( P E R H ^ P S  Y O U  C O U L D  I  N O } I )

( D O  Y O U  R E A L L Y  } I A X T  T O  8 E  A E L E  ? O  T ) )

( ( 0  Y O U  0 0 t l r T  0 ) ( D O f l r t  I O U  R E A L I Y  r . ) ( t { H Y  D O i l ' l  Y O U  [ )

( 0 0  y o u  r r s H  l 0  t E  ^ 8 L t  r 0  r )  ( 0 0 E s  I H A T  n o u B L E  Y o u ) )

( ( O  Y O U  F E E L  O )  ( T E L L  I { E  X O R E  A B O U I  S U C H  F E E L I T I G S )

( 0 0  Y o U  o F l E l {  F E E L  r r )

( 0 0  Y o U  € l l J o Y  F E E L I x G  r r )

( O F  I I H A T  O O E S  F E E L I N G  I  R E I ' I I N O  Y O U ) )

( ( O  Y O U  O  I  O )  ( P E R H A P S  I N  Y O U R  F A N T A S Y  I { E  ]  E A C H  O T X E q )

( D O  Y O U  I { I S H  T O  '  M € )

(You sEEr, i  T0 [EED T0 '  r , (E)

( O O  Y O U  ]  A t i Y O i l E  E L S E } )
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( ( 0 ,  ( Y o u  s ^ r  t )
(c^r. you ELAEoiAIE 0r rHrl) (00 you s^y L FoR sorlE spEctA! R€asor{t
( IH  T ,S qUr  rE  | t t lER€s l r r {C) '  )
( Y o u  .  |  ( ( 0  |  R € H l x 0  Y o U  0 F  0 )  ( . 0 t t t ,
( (0  |  IRE 0)  (WHAT MAX€S YoU 1 ! l l r lK  I  AM t r )

\ _  { D o E S  l T  P L E A S E  Y o U  t 0  8 € L l € v E  l ^ M  r r )
(00  YoU Sot l€ t l t {€S l ' r lSH YoU ! {ER€ t  )
(P€RI tAPS YOU I {OULO L IKE 10 IE  b) )
( (0  |  0  You,  (wHY 00 You THI I r  |  ,  You)
(YoU L lxE l0  tH tNR |  ,  you  -  00r { ,1  you)
(t{xlt r4ar€s You tHlt{K | ! You)
( R € I L L Y ,  I  3  Y O U )  ( O O  Y O U  W I S H  T O  B F L I E V €  I  !  Y O U }

(SUPpOSE | 010 t YoU - l ixl l w0ULD tHAt x€Att,
(00Es sor , tEo i l€  ELSE ,cL tEv€ r  t  you) t
( (0  I  0 t  ( l {€  td€ t€  O|SCUSS| r lG YOU -  f i0 t  H€)
(0r . r ,  l  3 t  (you ' t€  Not  Rat t l y  t t l r tNG arout  r4F -  IRE you)
( t {HAr  ̂ n€  Yout  FEELtxcs  mr) ) )
( Y € S  ( ( 0 )  ( y o u  s E E r i  q u t t E  p o s r l t v € )  ( y o u  A R E  s u F E )
i l  s€€)  ( |  u i loERsrANo) ) )
( | { 0  ( ( 0 ,  ( A R €  v o u  s a y t r { c  , N 0 r  J U s t  r 0  s e  N E c r r t v E )
( y 6 u  A R !  S E t r G  A  B t t  N € C t t t v E )  ( w H y  N o T )  0 1 t { v  ' i l o , ) ) )

( t l Y .  Y O U R  2  ( ( 0  Y o u R  0  ( , / F l M t L y ,  0 t
(?ELL I . I€  MORE A8OUI  YOUR FA" I IY)  (  WHO ELSE I I I  YOUR FAI , I ILY
t )  (YoUR b)  ( t {HAt  ELS€ COr i .ES t0  l | l x0  I {HEI  you lH lN(  0F
YOUR b '  )
( (0  youR 0 ,  (youR t )  (wHy 00  you say  youR ! t  f l roEs f t t r
succ ts t  ^ r {y tH | l l c  ELSE i rH lcH 8€Lot tcs  t0  you)  ( rs  t?
Ir4PoRlA{t l0 You tl{Al 2 l})}
(CAr l  ( (0  CAx |  0 t  (You SELlEvC I  C t r t  u  ooxr t  YOU)  ( . rx t l )
(YoU rAr l  14€ lO 8E ABLE t0  t )  (PERH^P!  YoU rouLn L txF lO eE
ASLE l0  r .  YoURSILF) )  ( (0  CAr  YoU 0)  ( l . lH€ lHet  0R r to l  YoU CAi l  t

oEPEt{os 0r{ you ltot€ tHAil on ME) (00 you laAilt r0 8€ ABLe t0 b)
(PEi l { lPs  YoU DON| I  l iANl  t0  t  )  ( . r t  A t ) ) )
( r , lH l l  ( (01  ( t {HY 00 YOU ASI ( }  (n0ES lH^ l  QU€S?l0N INTERESt  YOU)
(WHA'  IS  IT  YOU R€ALLY WAI{Y TO KNOW)
(AtE SUC|{  qUESt lo t |S  MUCH 0x  yoUR i l t [0 )
(t{r{At axst{€R !{0ul0 PLEASE you riost)
(t{Hll 00 you tHtNrl (}rHAt corEs l0 youn rt[n ff iF[ you Asx tHAt)
(RAVE you ASKao SUC|{ i lUESit0r eEFORt)

.  (HAVE YOU ASXED ANYOI I€  ELSE)} )
\ / '  (B€causE ( (o )  (  rs  t {Ar  lH€ R€ar .  rF lso fa)  (non,T  ANy or ,E t  Rf rsors

cor4€ lo  r r lo ,  (ooEs nra t  R6asor {  s€€M ?o €xpLAt r  Anym| | tc  ELSE)
(wr {At  o lHEt  iE lsoxs , . i l cH l  ?H€R€ 8€) ) t
(HHY ( (0  r .Hy  00 f r r t  |  0 )  (00  you t€L tEvE |  00 i l ,1  l )  (penH^ps I
r { r tL  t  l r  c000 l l r l t )  (s l {ou lo  You t  you lsELF)  (Yo lJ  l {A i lT  i , rE  l0  3 )
( .wHAt )  )

( (o  l {HY c lN 'T  vou O)  (DO YOU lHt t l (  YoU SHoUlo  BE A8LE l0  t )

(00  You wAl { l  1o  rE  ASLE lO t )  (00  You EEL|Ev€ l } l l s  ' , lLL  HELP YoU

10 t )  (HAVE YOU iNY IOEA r l l {Y  YoU CAXr t  5 ,  ( 'WHAT))

( .  r rH^ t )  I
( fV€nYONa 2  ( (0  ( '  EvERYol lE  EYEnY8ooY NOl00Y f ioo t lE)  0  )

(REALLY,  2 !  (SUn€LY XO? 2)  (CAl l  YoU l l l l t l t  0F

At {YOl l€  l r l  PAt l l cuLAt )  (wHo,  FoR EXATPLE)  (YoU AnE lH l i l t l x0  oF

] r  v l tY  SPEClA l  P€RSoX'
(t{l{o, rl lY I A5l) (50ri€0tte sP€claL P€RH^p3)
(YOU l.l lv€ A FARIICULTR P€tSOtl t l l  MIND, ooilrl Yout (vlHo 00 You

? l { tNr  Your tE  TAL ' ( l rG A80Ut t ) )
( tVERYlooY 2  ( '  Ev€RYonE))
(N080DY 2  ( .EvERYoi l€ )  )
(NoOl l€  2  ( .€V€RYoi l€ ) )

(A l r lYs  I  ( (o )  (ca t l  You r l l t l lR  oF A SPECIFtC t tA t ' IPLE)  ( l ' l ' l € t { l

( l H A t  l x c l o E t l t  ̂ R E  Y O U  l H t N X l r l c  0 F t  ( R E A L L Y ,  A L W A Y S ) ) )

( L l ( E  l O  ( ( o  ( ' A n  l s  A t €  r A s )  0  L l l E  0 )  ( ' 0 l l ) )

( ( 0 )  ( t { E } l ( E Y t )  )
(o l t  ( (0 ,  ( t t l  l { x^ t  }J^ r ,  (HHl l  R€SEI4 ILAICE DO YoU SEE)

( l lH^ l  oo ts  IHA? S l i r lLARI tY  SuCGESi  l0  YoU)
(t{x^t olH€R coxx€cllon8 00 You stEl
(|al{ t oo You supPosE IHAT tesf!.tL^tlc8 H€Afis)

( l l . lA l  l s  11{E cox l lEc l l0 t l ,00  You suPtosE}
(couLo T l {€ tE  TEALLY B€ SOM€ C0r {X€Cl lo l l }
( H o H ) ) t
( )
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