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LetterGen :  Writin g f ro m Examples ^ 

Davi d Pautle r 
The Institut e fo r  th e Learnin g Science s 

Northwester n Universit y 
Evanston ,  I L 6020 1 
pautler@ils.nwu.ed u 

Abstrac t 

H ow d o peopl e writ e letters ? Examin e th e content s 
of  an y letter-writin g handbook .  Peopl e gai n 
proficienc y i n thi s for m o f  discours e throug h 
adaptatio n o f  example s (o r  a t  leas t  ther e i s a  wid e 
consensu s tha t  example s ar e a n excellen t  wa y t o teac h 
good writin g skills) .  LetterGe n construct s letter s i n a 
simila r  manner :  Th e programme r  initiall y  separate s 
exampl e letter s int o snippets ,  an d provide s a  pla n 
derivatio n fo r  eac h snippet .  Durin g a n intervie w wit h 
th e user ,  LetterGe n infer s whic h snippet s ar e relevan t 
t o th e user' s state d goal s an d belief s b y instantiatin g 
and adî tin g th e store d derivations .  Snippet s ar e the n 
ordere d int o a  new ,  complet e letter .  Additionally , 
representin g letter s a s a  se t  o f  pla n derivation s ha s th e 
consequenc e tha t  translate d version s o f  a  lette r  d o no t 
requir e specia l  treatment ;  th e targe t  languag e i s treate d 
as jus t  on e o f  man y goals . 

Introductio n 

LetterGen is a case-based letter-writer which adapts 
ol d letter s fo r  ne w use s b y modifyin g thei r  underlyin g 
plans .  Th e immediat e purpos e o f  th e progra m i s t o 
reduc e th e surprisin g amoun t  o f  wor k usuall y neede d 
t o produc e eve n th e commonest ,  mos t  stereotypica l 
form s o f  busines s correspondence .  Fo r  example ,  th e 
letter s Th e Institut e fo r  th e Learnin g Science s (ILS ) 
send s t o potentia l  industr y partner s (on e o f 
LetteiGen' s curren t  domains )  ar e al l  prett y muc h th e 
same,  bu t  flnding  a n appropriat e exampl e lette r  an d 
adaptin g i t  ca n tak e mor e secretaria l  tim e tha n i t 
appear s i t  should .  Translatin g th e lette r  fo r 
correspondenc e wit h oversea s contact s ca n tak e a 
secretar y muc h longer .  Yet ,  adaptin g a  prepare d 
translatio n o f  th e exampl e lette r  shoul d b e 
comparabl y quic k i f  th e conten t  an d pla n o f  th e 
translatio n ar e known .  Thus ,  LetterGe n attempt s t o 

^The Institut e fo r  th e Learnin g Science s wa s establishe d 
i n 198 9 wit h th e suppor t  o f  Anderse n Consulting ,  par t  o f 
The Arthu r  Anderse n Worldwid e Organization .  Th e wor k 
was supporte d b y DARPA throug h Offic e o f  Nava l 
Researc h gran t  N00014-91-J-4092 . 

represen t  th e pla n behin d a  lette r  i n a  largel y 
language-independen t  manne r  s o tha t  th e content -
plannin g o f  th e origina l  lette r  an d it s translation s ca n 
be shared . 

The choic e t o us e case-base d reasonin g i n LetteiGe n 
i s motivate d primaril y b y it s resemblanc e t o th e 
human letter-writin g protocol .  Tha t  is ,  peopl e appea r 
t o us e case-base d reasonin g whe n the y adap t  exampl e 

letterŝ .  Decision s durin g th e lette r  adaptatio n 
proces s appea r  t o rel y o n factor s rangin g fro m th e 
formatio n o f  intention s an d belief s t o th e productio n 
of  utterances .  LetterGe n shoul d hav e acces s t o al l 
point s i n th e derivatio n o f  a n origina l  lette r  plan ; 
consequently ,  th e representatio n o f  th e case s 
themselve s mus t  b e highl y detailed .  Th e speec h ac t 
plannin g wor k o f  Perraul t  e t  al .  [Cohe n &  Perrault , 
1979 ]  [Perraul t  &  Allen ,  1980 ]  [Perrault ,  1990 ] 
provide s a  vocabular y rich  enoug h t o bridg e thi s ga p 
fro m belie f  t o utterance .  LetterGen' s pla n derivation s 
ar e modelle d o n thes e speec h ac t  derivation s t o a  larg e 
degree .  I n short ,  LetterGe n i s a  case-base d planne r 
tha t  relie s o n th e derivationa l  structur e o f  a  sequenc e 
of  speec h ac t  plan s t o guid e adaptatio n towar d a 
complet e letter . 

T h e knowledg e bas e 

LetterGen's knowledge base has six primary parts: 
1)  A  deterministi c transitio n networ k (DTN ) 

representatio n o f  question s an d answer s typica l  o f  a n 
intervie w abou t  th e purpos e o f  a  lette r  t o b e produced . 

2)  "Deicti c propositions" ,  whic h ar e fact s abou t  th e 
wori d tha t  LetterGe n learn s throug h it s intervie w wit h 
th e user .  Fo r  example .  (ADDRESSEE HAS-CITY -
STATE-ZI P "Chicago ,  I L 60602" )  i s on e suc h 
proposition .  Deicti c proposition s hav e specia l  statu s 
becaus e thei r  argument s ar e linke d t o th e prepare d 
intervie w item s a t  branc h point s o f  th e DTN . 

•̂Thi s observatio n i s base d no t  jus t  o n th e conten t  o f 
letter-writin g handbooks ,  bu t  als o o n a n informa l 
analysi s o f  thre e month s o f  IL S correspondenc e an d 
interview s wit h thos e wh o wrot e it . 
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3)  Worl d knowledg e describin g belie f  an d goa l 
relationships ,  IL S affairs ,  paragrap h construction ,  an d 
othe r  topics . 

4)  Derivatio n structure s whic h lin k th e deicti c 
propositions ,  rules ,  an d rul e instantiation s use d t o 

generat e lette r  plan s int o a  MOP-lik e hierarchy ^ 
[Schank .  1982] . 

S)  Tex t  snippet s (usuall y clauses )  int o whic h al l 
lette r  example s an d prepare d translation s hav e bee n 
decompose d [Redmond ,  1990] . 

6 )  Procedure s attache d t o S A Y an d 
I M M E D I A T E L Y - B E F O RE rul e predicate s whic h d o 
th e wor k o f  recallin g an d orderin g tex t  snippet s int o a 
complet e letter . 

Plan s ar e no t  store d a s wholes ,  no r  ar e ther e an y 
pla n operator s i n LetterGen' s representationa l 

scheme'^ .  LetterGen' s derivationa l  structur e serve s 
primaril y t o lin k intervie w question s an d answer s t o 
th e tex t  snippet s whic h addres s th e belief s an d goal s 
indicate d b y thes e intervie w items .  Sinc e derivationa l 
path s ca n temporaril y  converg e fo r  differen t  intervie w 
item s an d tex t  snippets ,  th e choic e wa s mad e t o 
represen t  thi s sharednes s betwee n derivation s 
explicitl y  i n LetterGen' s derivationa l  structur e (hence , 
th e similarit y t o M O P s ) .  Thus ,  eac h lette r  i n th e 
librar y i s actuall y a  loos e collectio n o f  mor e basi c 
speec h ac t  pla n derivations ,  whic h stretc h fro m 
intervie w response s t o tex t  snippets .  Th e importanc e 
of  representin g letter s a s whol e plan s lie s i n th e tas k 
of  orderin g thes e speec h act s int o coheren t  an d 
complet e messages .  LetterGen' s communicatio n 
theor y i s currentl y wea k i n thi s respect ,  an d letter s 
may hav e t o b e store d a s whole s i n th e future . 

P r o c e s s i n g 

LetterGen conducts an interview about the purpose of 
th e lette r  t o b e produce d b y presentin g al l  eligibl e 
quer y interfac e item s fro m th e D T N i n a  window . 
The respons e item s th e use r  choose s activat e an y 
attache d deicti c proposition s [Figur e 1] .  Response s 
als o advanc e th e progra m dow n th e D T N . 

•̂ Th e link s betwee n rul e consequent s an d antecedent s 
resembl e th e link s tha t  packag e scene s an d M O Ps int o 
large r  MOPs.  LetterGe n als o ha s link s fro m rul e M O Ps 
t o th e instantiation s o f  the m mad e durin g processing . 

P̂erraul t  an d Alle n use d operator s i n thei r  STRIPS-lik e 
planner ,  bu t  thei r  operator s ar e reall y jus t  compile d 
derivations ,  whic h ca n b e see n i n thei r  us e o f  a  'body ' 
slo t  t o hid e intermediat e step s [Perraul t  an d Allen ,  1980 , 
p.  172b] .  LetterGen' s derivationa l  structur e collect s 
preconditions ,  intermediat e steps ,  an d effect s i n th e 
same maime r  a s operators ,  bu t  th e collecte d content s ca n 
be shared .  Neithe r  syste m use s delet e list s o r  filte r 
conditions . 

((LetterGe n SA Y "sni p 18" ) 
IMMEDIATELY-BEFORE 
(LetterGe n SA Y "sni p 19") ) 

t 
thes e logica l  form s becom e call s 
t o attache d "saying"an d orderin g 
procedure s 

(LetterGe n SA Y "snip l  8" ) 

(((?person 1 INFOR M ?person 2 
< THA T ... )  AN D 

'  (CURR-LAN G English-language )  ) 
;  IMPL Y 

(LetterGe n SA Y "sni p 18") ) 

'\^, »^ each of these connections 
<^ 'e^ O - ^  —.....̂̂ ^̂ ^  satisfie s a n 

A V  "̂ '̂ ^  anteceden t 
f  " ^  a ^  (thes e 
/  < g g D mle s liste d 
j  i n late r  section ) 

(ILS INFORM "First National Bank" THAT 
(IL S HAS-BACXGROUND ILS-BG )  ) 

(instantiated) consequent 
of  a  rul e fro m anothe r 
derivatio n branc h 

("Firs t  Nationa l  Bank "  MEMBER 
(CORPORATE-COMMUNITY-OF "Chicago" )  ) 

(instantiated) consequent \ 
of  a  rul e furthe r  u p thi s 
pla n derivatio n | 

((?person HAS-QTY-STATE-ZIP ?csz-string) 
y IMPL Y (?perso n IN-QT Y ?city-string )  ) 

specia l  strin g rul e 

I 

(addressee4 5 HAS-CITY-STATE-ZI P 
A "Chicago ,  I L 60602 "  ) 

I 

I 

deicti c propositio n 

quer y DT N 

City ,  Stat e Zi p 

Chicago ,  I L 6060 2 

interfac e ite m 

Figur e 1 
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Deicti c proposition s ar e linke d t o th e antecedent s o f 

rules ^  o n th e lowes t  leve l  o f  th e derivatio n structure . 
The consequent s o f  thes e rule s ar e linke d t o th e 
antecedent s o f  rule s on e leve l  up ,  an d s o on .  Onc e a 
propositio n i s activated ,  i t  trie s t o sprea d tha t 
activatio n u p th e derivationa l  structur e a s fa r  a s 
possible .  Thi s activatio n spreadin g i s effectivel y 
equivalen t  t o forward-chainin g (wit h som e backward -
chaining) ,  excep t  tha t  searc h i s limite d t o connecte d 
rule s on e leve l  u p fro m th e currentl y activ e rule . 
Adaptatio n occur s whe n a  share d derivationa l  pat h 
splits ,  an d rathe r  tha n tak e th e pat h o f  th e origina l 
letter' s derivation ,  activatio n spread s u p th e alternat e 
pat h (prompte d b y differen t  use r  intention s fo r  th e 
new lette r  a s indicate d i n th e interview) .  Limitin g 
searc h t o rule s whic h hav e prove n usefu l  i n previou s 
pla n derivation s i s efficien t  an d mimic s huma n 
behavior .  Finally ,  a s a  rul e i s activated ,  an y 
procedure s attache d t o it s predicate s ar e executed . 
Once th e intervie w end s an d activatio n ha s bee n 
sprea d a s fa r  a s possible ,  LetterGe n display s it s se t  o f 
ordere d tex t  snippets ,  whic h shoul d b e a  complete d 
lette r  (LetterGe n currentl y ha s a  ver y limite d abilit y 
t o examin e it s ow n outpu t  fo r  coherenc e an d 
completeness) . 

Afte r  LetterGe n ha s displaye d it s lette r  i n English , 
th e use r  ca n choos e t o retrac t  th e Englis h languag e 
default .  Th e part s o f  th e activate d derivationa l 
structur e tha t  depende d o n th e choic e o f  Englis h ar e 
deactivate d also .  A  larg e majorit y o f  th e structur e 
remain s activated :  typicall y al l  bu t  th e snippe t 
"saying "  an d orderin g rules ,  sinc e everythin g els e 
pertain s t o th e conten t  o f  th e lette r  only .  Thus ,  whe n 
th e Msex choose s a n alternat e language ,  muc h o f  th e 
derivationa l  w « k i s alread y done . 

A n excerpte d examp l e 

An interesting example of the inferencing work 
LetterGe n doe s i s th e pat h fro m th e user' s mentio n 
tha t  th e addresse e i s i n Chicag o t o LetterGen' s 
utteranc e o f  "a s yo u ma y know "  befor e i t  explain s 
ILS' s backgroun d (IL S i s i n a  subur b tha t  border s 
Chicago ,  an d wa s th e subjec t  o f  a  grea t  dea l  o f  pres s 
coverage) .  LetterGe n wil l  generat e thi s utteranc e onl y 
i f  i t  ha s inferre d tha t  i t  shoul d introduc e IL S t o th e 
addresse e bu t  suspect s th e addresse e ma y b e somewha t 
familia r  wit h IL S already . 

The pat h begin s whe n th e D T N querie s th e use r  fo r 
th e addressee' s name ,  institution ,  an d address . 
Response s ar e use d t o complet e deicti c propositions : 

l:(addressee4 5 HAS-INSTTTLrnO N 
"Firs t  Nationa l  Bank "  ) 

2:(addressee4 5 HAS-CITY-STATE-ZI P 
"Chicago ,  I L 60602" ) 

which a chain of rules transform into: 

3:("First NaUonal Bank" IN-CITY "Chicago") 

Early in the interview, the user is asked if "First 
Nationa l  Bank "  i s a  potentia l  IL S industr y partne r  ( a 
fac t  whic h ca n trigge r  a  larg e numbe r  o f  inferenc e 
paths) .  I f  th e answe r  i s  yes ,  the n proposition s 3  an d 
4 immediatel y impl y propositio n 5 : 

4:(POTENTIAL-ILS-PARTNER 
"Firs t  Nationa l  Bank" ) 

5:("Firs l  Nationa l  Bank "  M E M B ER 
(CORPORATE-COMMUNITY-OF "Chicago") ) 

Being a member of the corporate community of 
Chicag o trigger s rule4 3 whic h the n trigger s rule4 4 i n 

part̂ : 

rule43: (ILS AWARE-OF 
((?perso n M E M B ER 

(CORPORATE-COMMUNITY-OF "Chicago") ) 
MAKE-LIKEL Y 
(?perso n A W A R E - OF 

aL S H A S - B A C K G R O U ND ILS-background )  )) ) 

rule44: (((?personl INFORM ?person2 
T H AT ?situation l  )  A N D 

((?person l  A W A R E - OF 
(?situation 2 MAKE-LIKEL Y 
(?person 2 A W A R E - OF ?situationl)) ) 

A ND ?situation2) ) 
IMPL Y 
(?person l  DESIR E 
(?person l  INFOR M ?person 2 T H A T 
(?person l  A W A R E - OF 
(?situation 2 MAKE-LIKEL Y 
(?person 2 A W A R E - OF ?situaUonl))))) ) 

The INFORM precondition of rule44 is satisfied by 
LetterGen' s inferenc e elsewher e tha t  i t  shoul d explai n 
ILS' s backgroun d (whic h Firs t  Nationa l  Ban k ma y 
alread y b e awar e of) .  Th e consequen t  o f  rule4 4 lead s 
immediatel y t o a n I N F O R M act ,  sinc e LetterGe n 
currentl y ha s n o othe r  precondition s o n INFOR M act s 

^For  brevity ,  I  hav e use d "rule "  i n thi s paragrap h wher e 
"uniquifie d versio n o f  a  rule "  woul d b e mor e accurate . 
Uniquifie d version s o f  a  rul e ma y appea r  i n severa l 
separat e location s o f  a  singl e derivation . 

°AWARE-OF i s a  renamin g o f  th e mor e commonl y use d 
K N OW predicate ,  bu t  avoid s th e connotatio n o f 
familiarity ,  e.g .  "Joh n know s Bill. " 



T h e Institut e fo r  th e L e a r n i n g Science s 

Northwestern University 

1890 Mapl e Avenu e 
Evanston ,  Illinoi s 6020 1 
708/491-350 0 Fa x 708/491-525 8 

JmuMJ[V3.'J993 ] 

•Mr.Jamgs.Sni i 
Assistan t  t o th e 

2(5tKflwr-: 

esiden t 
•• 

DeariNfrfSmj ^ 

Figur e 2 
Key 

I  I  Surround s individua l  snippet s 

Surround s tex t  from  intervie w o r 
from  worl d knowledg e 

Than k yo u fo r  you r  interes t  i n th e Institut e fo r  th e Learnin g Science s a t  Northwester n 
University. l  A s yo u m a y knowjth e Institut e wa s forme d i n Septembe r  o f  19H 9 unde r 
th e directio n o f  Roge r  Schank .  Ou r  organizatio n establishe s c o m m o n groun d 
betwee n universit y researc h an d real-worl d problem s i n th e area s o f  educatio n an d 
corporat e training . 

We have a imique approach that allows Insdtute corporate sponsors both to improve 
thei r  corporat e traiiun g program s an d t o suppor t  ou r  effort s t o improv e ou r  schoo l 
systems .  Thi s excitin g an d promisin g concep t  ha s it s h o m e i n Chicago ,  an d w e nee d 
leadin g are a companie s suc h asjyfrs' t  fiitipnal'SinS ^  t o joi n us .  I n additio n t o ou r 
foundin g sponsorshi p from  Anderse n consultmg ,  Ameritec h i s als o a n Institut e 
partnr -  ' ler . 

I  h a v e enclose d s o m e informatio n abou t  th e Institut e fo r  th e Learn in g Science s fo r 
you r  review .  I  W e h o p e t o hav e th e opportunit y t o shar e ou r  go a s  an d plan s wi t h you " 
i n th e nea r  future .  I  u  y o u h a v e m th e nea r  tuture. |  l i  yoi i  h a v e an y quest n 
fee l  fre e t o contac t  m e att^^08y491-3710 . 

uestion s o r  n e e d addition a information ,  pleas e 

I  T h a n k y o u fo r  you r  t im e an d consideration .  I 

W i t h regards . 

J^^amra^ f̂f̂ chgt : 

[ENCLOSURES LIST ] 

Establishe d i n 198 9 wit h th e suppor t  o f  th e Arthu r  Anderse n Worldtvid e Organizatio n 

Figur e 2 
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tha n th e goa l  t o perfor m one^ .  Thi s ac t  an d th e 
Englis h languag e defaul t  trigge r  {H-opositio n 6 : 

6:(LetteiGen SAY "snippetlS") 

When this proposition is activated, the two 
argument s o f  S A Y ar e passe d t o it s attache d 
procedure .  Sinc e th e agen t  o f  th e sayin g i s 
LetterGen ,  th e procedur e recall s th e tex t  o f  snippctlS , 
"a s yo u m a y know" ,  an d place s i t  o n a  queu e wit h 
othe r  snippets .  Propositio n 6  an d othe r  rul e 
consequent s trigge r  snippe t  orderin g rules ,  on e o f 
whic h position s snippetl S befor e th e snippe t  tha t 
explain s ILS' s background :  "A s yo u m a y know ,  th e 
Institut e wa s forme d i n Septembe r  o f  198 9 unde r  th e 
directio n o f  Roge r  Schank... "  [Figur e 2] . 

Once a n Englis h versio n o f  th e lette r  ha s bee n 
generated ,  th e use r  ca n pres s a  butto n tha t  cause s th e 
D T N t o offe r  severa l  languag e options .  Choosin g 
any o f  the m deactivate s th e Englis h default ,  whic h 
the n deactivate s propositio n 6  an d al l  th e orderin g 
rule s whic h depen d o n it ,  an d withdraw s snippetl S 
fix)m  th e queue .  Optin g fo r  a  Frenc h versio n trigger s 
a n e w S A Y propositio n fo r  th e Frenc h equivalen t  o f 
"a s yo u m a y know" ,  sinc e rule44 ,  representin g th e 
conten t  o f  snippetlS ,  i s  stil l  active .  A  complet e 
Frenc h translatio n i s buil t  o n to p o f  th e still-activ e 
conten t  rule s i n thi s way . 

The Englis h lette r  tha t  thi s inferenc e pat h help s t o 
generat e involve s 1 2 intervie w questions ,  IS O 
inferenc e steps ,  an d 1 9 tex t  snippets .  Th e intervie w 
take s les s tha n tw o minute s t o complet e fo r  a  first-
tim e user .  Th e exampl e letter s LetterGe n adapt s ar e 
letter s tha t  IL S ha s actuall y sen t  t o prospectiv e 
industr y partners . 

Te n o f  th e twelv e question s wer e devote d t o 
determinin g th e user' s name ,  th e addressee' s address , 
and an y enclosures .  Th e majorit y o f  th e lette r  wa s 
reconstructe d from  th e answer s t o jus t  tw o questions : 
" W ho i s th e addressee? "  (industry ,  academi c colleague , 
member  o f  th e press )  an d " H o w familia r  ar e the y wit h 
ILS? "  (thi s lette r  i s  a  "col d call" ,  the y attende d a n 
Open House ,  the y wrot e t o us ,  they'r e a  longtim e 
associate) .  Limitin g querie s t o th e use r  i n thi s wa y 
serve s bot h t o simpUf y th e user' s tas k an d t o forc e th e 
programme r  t o develo p a  riche r  motivatio n analysi s 
fo r  eac h exampl e letter .  Additionally ,  i t  i s  hope d tha t 
examinin g thes e motivation s a s a n entir e chai n o f 
rul e application s ( a "case") ,  rathe r  tha n individua l 
rules ,  wil l  guid e th e knowledg e representatio n tas k 
towar d bette r  statement s o f  thes e rule s (cf .  Moore' s 
'Bom b i n th e Toilet '  proble m [Moore ,  1980]) . 

P l a n n e d e x t e n s i o n s 

The choice to use a DTN to guide interviewing was 
meant  t o simplif y th e initia l  tas k o f  designin g 
LetterGen .  Th e progra m shoul d pla n querie s t o th e 
use r  b y th e sam e mean s use d t o generat e tex t  fo r  th e 
addressee .  A  numbe r  o f  thorn y representationa l  issue s 
aros e durin g a  recen t  implementatio n attempt , 

however* .  O n e proble m i s representin g quantifie d 
variable s i n neste d propositions ,  especiall y thos e 
involvin g B E L I E V E predicates .  A n endurin g 
proble m i s th e inferenc e o f  mutua l  belief .  Becaus e a 
completel y soun d inferrin g o f  mutua l  belie f  require s 
an infinit e regres s o f  belie f  assumption s [Clar k & 
Marshall ,  1981] ,  heuristic s mus t  b e used .  Perraul t 
advocate s a  defaul t  logi c t o solv e thi s proble m 
[Perrault ,  1990] ,  bu t  a  weighte d abductio n schem e 
[Chamiak ,  1988 ]  [Kass .  1989 ]  [Hobb s e t  al. ,  1990 ] 
appear s mor e suite d t o a n inferenc e proces s guide d b y 
previou s derivations . 

Th e premis e underlyin g a  marriag e betwee n 
weighte d abductio n an d store d derivationa l  structur e i s 
tha t  huma n being s judg e likelihoo d largel y o n th e 
basi s o f  previou s experience .  Often ,  th e condition s 
we kno w t o b e goo d o r  ba d evidenc e fo r  a  hypothesi s 
ar e culle d from  know n interaction s betwee n thos e 
condition s an d th e hypothesi s i n previousl y execute d 
plans .  Thes e interaction s ar e represente d i n th e 
derivationa l  structur e o f  th e plan .  Thus ,  derivationa l 
structur e ca n b e use d t o determin e th e efficac y o f  pla n 
goal s whe n onl y som e o f  th e deicti c proposition s o f 
th e pla n ar e k n o w n t o b e true .  Typically ,  thi s 
derivatio n i s constructe d o n th e fly,  bu t  th e influenc e 
of  th e availabilit y  heuristi c o n likelihoo d judgements , 
as show n b y Kahnema n e t  al .  [Kahneman ,  Slovic ,  & 
Tversky ,  1982] ,  suggest s tha t  store d derivation s 
woul d exer t  mor e influenc e tha n newl y generate d 
ones .  Naturally ,  a n improve d syste m coul d refe r  t o 
eithe r  source .  I n th e cas e o f  inferrin g mutua l  belief , 
an accumulatio n o f  evidenc e (e.g. ,  share d experienc e 
and previousl y inferre d mutua l  belief )  coul d caus e th e 
su m o f  rul e weight s t o pas s a  persuasio n o r 
dissuasio n threshold ,  o r  a  prese t  deadlin e coul d en d th e 
searc h wit h n o conclusio n o r  onl y th e wea k 
confidenc e gaine d b y tha t  point .  Bu t  th e rol e o f 
mutua l  belie f  i n previou s utteranc e plan s woul d b e 
th e guidin g forc e behin d decision s o f  wha t  evidenc e t o 
loo k fo r  initially . 

For  greate r  flexibility,  LetterGe n ha s t o b e abl e t o 
loo k a t  rule s an d derivatio n sequence s beyon d th e 
immediat e surrounding s o f  th e curren t  activatio n 
point .  Adaptatio n o f  thi s kin d woul d resembl e wha t 
Carbonel l  ha s calle d Derivationa l  Analog y 

'  A  versio n i n progres s als o require s tha t  a 
"communicatio n channel "  (e.g. ,  a  letter ,  conversation , 
or  phon e coimection )  o f  a  familia i  languag e b e "open" . 

"Thi s isn' t  s o muc h a  proble m wit h replacin g th e D T N a s 
wit h th e curren t  weaknesse s o f  LetterGen' s 
communicatio n theory .  Unti l  th e D T N wa s t o b e 
replaced ,  th e weaknesse s coul d b e ignored . 
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[Carbonell ,  1986] .  Whe n writin g busines s 
correspondenc e fro m exampl e letters ,  peopl e appea r  t o 
perfor m thi s mor e expensiv e metho d o f  plannin g onl y 
afte r  decidin g tha t  som e par t  o f  th e exampl e lette r 
canno t  b e adapte d b y simple r  means .  Tha t  i s th e 
curren t  pla n fo r  LetteiGen :  Th e progra m wil l  wide n 
it s searc h onl y afte r  option s immediatel y availabl e i n 
th e structur e prov e inadequate .  Bu t  decidin g whic h 
option s ar e inadequat e wil l  hav e t o rel y o n a  mor e 
robus t  theor y o f  beliefs ,  goals ,  an d thei r  relatio n t o 
utterances . 

Conc lus io n 

As a case-based system, LetteiGen mimics the human 
letter-writin g protocol .  Thi s fidelit y require s tha t 
lette r  case s b e richl y represente d -  coverin g th e entir e 
span o f  plannin g fro m intentio n t o utterance .  T o 
allo w efficien t  generatio n o f  version s i n othe r 
languages ,  th e representatio n mus t  als o b e largel y 
language-independent .  LetterGe n demonstrate s th e 
viabilit y  o f  case-base d generatio n i n meetin g thes e 
constraints . 
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