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Abstrac t 

Previous studies on text generation and revision 
seldo m conside r  emotion s an d socia l  relation s a s 
motivation s fo r  linguisti c variation s suc h a s wor d 
choic e an d syntacti c structur e arrangement .  Thi s 
pape r  propose s a  computationa l  mode l  tha t  use s 
fou r  attribute s affect ,  activity ,  power ,  an d empha -
si s t o revis e texts .  Thes e attribute s expres s ideo -
logica l  beliefs ,  th e connotation s o f  lexica l  items , 
an d connotatio n propagatio n propertie s o f  sen -
tenc e structures .  Wi t h thes e forma l  tools ,  a n algo -
rith m o f  backwar d chainin g revise s sentence s wit h 
sensibl e choice s o f  wor d an d sentenc e structures . 
T h e mode l  provide s a  basi s fo r  futur e researc h tha t 
ca n lea d t o a  full y  automate d tex t  revisio n system . 

Topic areeis: Text generation and revision, ideol-
ogy ,  lexica l  an d sententia l  connotations . 

Introduction 

I n th e earl y 1970*8 ,  researc h o n linguisti c variation s 
durin g tex t  generatio n starte d wit h th e work s o n para -
phras e generatio n fro m semanti c net s ([Simmon s an d 
Slocum ,  1972] ,  [Goldman ,  1975]) .  Bu t  thi s approac h 
di d no t  addres s th e proble m o f  ho w t o determin e th e 
fitnes s o f  paraphras e i n a  tex t  no r  di d i t  conside r  socia l 
contex t  fo r  th e text . 

Artificia l  intelligenc e researc h o n ideolog y modelin g 
was don e i n [Abelson ,  1973 ]  an d [Carbonell ,  1978 ^ 
Thi s approac h focuse d o n th e plannin g o f  action s wit h 
give n ideologie s bu t  di d no t  conside r  th e ideologica l  ef -
fect s o n linguisti c variation s whe n describin g th e actor s 
an d thei r  behavior . 

Computationa l  issue s o n tex t  generatio n base d o n 
pragmati c an d socia l  factor s ar e addresse d i n [Hovy , 
1988] .  Hi s syste m P A U L I N E make s us e o f  conver -
satio n settin g suc h as :  tim e availabilit y an d formal -
ity ,  th e expertis e o f  speake r  an d hearer ,  thei r  socia l 
relationship ,  an d speaker' s goal s i n affectin g hearer' s 

'Thi s wor k wa s partiall y  sponsore d b y th e Arm y Re -
searc h Offic e unde r  contrac t  DAAG29-84-K-006 0 fo r  th e 
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emotion s toward s speaker .  Thes e parameter s influ -
enc e linguisti c decision s lik e topi c collectio n an d orga -
nization ,  sentenc e grammatica l  arrangement ,  an d wor d 
choice .  Thes e parameter s characteriz e th e relationshi p 
betwee n th e write r  an d th e reade r  an d sa y littl e abou t 
th e connotation s o n th e topic s i n th e tex t  (wit h th e 
exceptio n o f  th e paramete r  o f  affect) .  Thi s pape r  pro -
pose s a  tex t  revisio n mode l  tha t  focuse s o n th e con -
notation s impose d o n th e textua l  topics .  Hence ,  ou r 
model  extend s th e logi c o f  P A U L I N E t o mak e bette r 
writin g decisions . 

Underlyin g P A U L I N E i s a n importan t  messag e tha t 
m a ny computationa l  linguisti c studie s hav e neglecte d 
— ther e i s  significan t  relationshi p betwee n languag e 
an d society .  Thi s i s i n shar p contras t  t o th e mor e com -
monl y recognize d relationshi p betwee n languag e an d 
thought .  Thi s pape r  take s a  socia l  perspectiv e o f  lan -
guage ,  as  urge d b y Whor f  ([Carroll ,  1956]) ,  Fowler , 
Kress ,  Hodg e an d Drew ,  ([Fowle r  e t  ai ,  1979] ,  [Kres s 
an d Hodge ,  1979]) ,  etc .  Fro m thi s perspective ,  lan -
guag e play s a  majo r  rol e i n th e socia l  constructio n o f 
reality ,  manipulate s as  wel l  a s informs ,  an d distort s 
realit y t o serv e clas s an d individua l  interests .  Th e so -
ciologica l  linguisti c studie s cite d abov e provid e plent y 
of  empirica l  text s wher e peopl e us e languag e t o achiev e 
thei r  socia l  objective s an d t o communicat e thei r  "so -
cia l  reality "  wit h systemati c choice s o f  words ,  syntacti c 
an d cas e relations ,  an d information . 

Our  strateg y i s t o identif y a  smal l  numbe r  o f  so -
cia l  attribute s t o expres s th e ideologica l  belief s o f  a 
text ,  th e connotation s o f  individua l  word s an d phrases , 
an d th e connotation s assigne d t o topic s i n a  sentenc e 
structure .  T h e majo r  attribute s o f  interes t  ar e af -
fect ,  activity ,  p o w e r  an d emphas is .  Raise d o n th e 
author' s understandin g o f  lexica l  connotation s fro m 
source s suc h a s [Hayakawa ,  1968 ]  an d th e Webster' s 
N ew Worl d Dictionary ,  thes e attribute s ar e define d i n 
th e followin g way .  Affec t  refer s t o people' s genera l 
feelin g toward s events ,  people ,  institutions ,  o r  ideals , 
e.g. ,  happines s i s  positiv e affec t  (-l-aff) ,  traged y neg -
ativ e (-aff) .  Activit y refer s t o people' s activenes s i n 
performin g a n action ,  e.g. ,  fightin g a n enem y i s activ e 
(-l-act )  an d restin g i s inactiv e (Oact) .  Powe r  refer s t o 
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any physical ,  emotional ,  socia l  o r  spiritua l  force ,  e.g. , 
rio t  i s  mor e forcefu l  tha n disorder ,  whic h i s mor e force -
fu l  tha n trouble .  W e defin e rio t  t o hav e emphasize d 
power  (-l-pow ,  -|-emp) ,  disorde r  non-emphasize d powe r 
(-fpow ,  Oemp) ,  an d troubl e n o powe r  (Opower) .  E m -
phasi s refer s t o th e degre e o f  connotation ,  e.g. ,  th e ad -
ver b 'very '  an d 'extremely '  connot e positiv e emphasis , 
whil e 'merely '  an d 'just '  connot e de-emphasis(-emp) . 
The subtl e distinction s betwee n th e abov e synonym s 
and hyponyno s ar e undoubtedl y relativ e an d dependen t 
on cultura l  framewor k an d communicatio n situation . 
So th e value s o f  'positive '  o r  'plus '  (-(-) ,  'negative '  o r 
'minus '  (-) ,  an d 'neutral '  (0 )  assigne d t o word s an d con -
cept s ar e arbitrar y t o certai n degree .  Futur e researc h 
must  sharpe n thes e distinction s wit h a  refine d scal e o r 
mor e attribut e types .  Fo r  th e purpos e o f  thi s paper ,  w e 
assume a  conventio n o n th e attribut e value s o f  word s 
and concept s exist s fo r  ou r  particula r  communicatio n 
situation . 

Language and Ideology 
Briefl y speaking ,  a n ideolog y i s a  bod y o f  relate d be -
lief s abou t  socia l  agents ,  institutions ,  an d relationship s 
fro m a  specifi c  socia l  perspective .  Almos t  ever y real -
lif e tex t  i s  produce d wit h som e ideologica l  belief s an d 
reflect s th e beliefs .  A s a n illustration ,  le t  u s examin e 
th e new s report s fro m tw o newspapers ,  th e Su n an d th e 
Mornin g Sta r  (hereafte r  referre d t o a s th e Star )  abou t 
th e disorde r  a t  th e Nottin g Hil l  Carniva l  i n Londo n i n 
1977 ([Drew ,  1979]) .  Becaus e o f  ideologica l  differences , 
tw o contrastin g picture s abou t  th e carniva l  resulted : 

1.  Su n Augus t  30 ,  1977 : 

INT O BATTLE !  RIO T SHIELD S O U T A S 
THE POLIC E S T O RM CARNIVA L MOB. 
Two hundre d polic e carryin g rio t  shield s an d 
truncheon s las t  nigh t  charge d a  riotin g mo b o f 
blac k youth s a t  London' s Nottin g Hil l  Carnival . 
Mor e tha n 7 0 policeme n wer e injured ,  on e 
stabbed ,  befor e th e Specia l  Patro l  Grou p officer s 
cleare d th e troubl e spo t  a t  Ackla m Roa d — flash -
poin t  o f  las t  year' s rio t  i n whic h 60 0 wer e in -
jured . 
The 10-minut e rio t  bega n whe n youth s charge d 
a polic e cordon .  Hurlin g bottle s an d brtck s the y 
burs t  throug h th e thi n blu e line... . 

2.  Sta r  Augus t  30 ,  1977 : 

FIGHTIN G M A RS EN D O F CARNIVA L AF -
TER A  D A Y O F PEACE. 
Polic e observer s hoverin g i n a  helicopte r  abov e 
th e hug e crowd s a t  London' s Nottin g Hil l  Car -
niva l  yesterda y estimate d betwee n 200,00 0 an d 
250,00 0 peopl e wer e takin g part . 
For  mos t  o f  th e tim e an d fo r  th e majorit y o f  th e 
peopl e i t  wa s a  happy ,  peacefu l  occasion . 
But  b y 9p.m .  som e street s i n Nottin g Hil l  ha d 
become a  battlefield ,  wit h th e polic e mountin g a 
massiv e operatio n t o clea r  them . 

The troubl e starte d abou t  8p.m .  a t  th e to p o f 
th e Portohell o Road ,  nea r  Westway .  A  scuffl e 
erupte d int o th e polic e cordon... . 

Clearly, the two reports asserted two very different 
set  o f  connotation s abou t  th e Carnival ,  police ,  an d peo -
pl e w h o fough t  wit h th e police .  Eac h se t  reflect s a  cer -
tai n networ k o f  ideologica l  belief s abou t  th e govern -
ment ,  peopl e an d othe r  socia l  elements .  Thes e belief s 
affec t  m a n y o f  th e linguisti c an d informatio n choice s o f 
th e reports . 

Input Text and Writing Decisions 

A tex t  generatio n syste m usuall y take s som e concep -
tua l  structure s a s inputs ,  e.g. ,  relationa l  dat a bas e 
([McKeown ,  1985]) ,  conceptua l  dependenc y ([Hovy , 
1988]) ,  an d frame s ([Paris ,  1988]) .  Thes e concep -
tua l  structure s generall y contai n concrete ,  denotativ e 
meaning s suc h a s physica l  motion s an d attribute s bu t 
not  connotativ e meaning s suc h a s emotion s an d socia l 
relationships .  T h e tex t  generate d fro m thes e struc -
ture s i s  lik e a  first  draft ,  whic h i s t o b e revise d wit h 
consideration s o n connotativ e meaning s give n a s addi -
tiona l  input .  Thi s leve l  o f  revisio n i s wha t  ou r  mode l 
focuse s on . 

Th e mode l  accept s inpu t  tex t  tha t  i s  pre-analyze d 
an d represente d i n term s o f  syntacti c relation s an d 
sorte d cas e relations .  A  majo r  tas k o f  th e mode l  i s 
t o conside r  wor d choice s t o satisf y th e give n ideologi -
cal  beliefs .  I f  n o wor d choice s ca n satisf y th e desire d 
connotations ,  a n alternativ e sentenc e structur e i s trie d 
unti l  succes s i s achieved .  I f  n o structure s ca n satisf y 
th e wante d connotations ,  deletio n o f  th e sentenc e fro m 
th e tex t  i s  suggested . 

Al l  inpu t  sentence s fro m th e initia l  draf t  ar e rep -
resente d wit h a  conjunctio n o f  grammatica l  relation s 
(e.g. ,  subject ,  objec t  an d preposition )  an d cas e re -
lation s (e.g. ,  agent ,  affecte d entity ,  location ,  attribu -
teOf) .  Eac h objec t  i s  sorte d a s som e genera l  clas s 
(e.g. ,  action ,  occasion ,  attribute ,  entity) .  Fo r  instance , 
a sentenc e i n th e draf t  A  m o b riote d a t  th e en d o f  th e 
Carniva l  i s  represente d as : 

• v:act:vl -subj:agt—• n:entity:al 
Th e genera l  subject:agen t  relatio n signifie s a n ac -
tio n undertake n b y a n entity ,  whic h ca n b e people , 
organization ,  non-huma n objects ,  etc .  T h e particu -
la r  relation ,  fo r  th e claus e 'mo b rioted' ,  specifie s a 
m ob a l  w h o performe d th e actio n v l  o f  rioting . 

•  v:act:v l  -p:orient:pl— + n:occ:e 2 
Th e genera l  preposition:orientatio n relatio n signifie s 
a relatio n betwee n th e actio n an d th e occasio n fro m 
a particula r  perspectiv e suc h a s 'actio n a t  occeision ' 
or  'actio n afte r  occasion' .  T h e particula r  relation , 
fo r  th e phras e 'riote d a t  th e end' ,  specifie s a  riotin g 
actio n a t  th e en d o f  th e Carniva l  occasion . 

•  n:att:e 2 -p:attOf:p2- + n:occ:e l 
Th e genera l  preposition:attributeO f  signifie s tha t 
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somethin g i s a n attribut e o f  a n occasion .  Th e partic -
ula r  relation ,  fo r  th e phras e 'th e en d o f  th e Carnival' , 
focuse s o n th e en d e 2 o f  th e Carniva l  occasio n el . 

During revision, the synonyms and hyponyms of the 
word s i n thi s sentenc e ar e considered .  Fo r  examples , 
th e nou n 'mob '  ha s a  generalizatio n 'people' ,  th e ver b 
'riot '  ha s a  les s forcefu l  synony m 'disorder '  an d a n eve n 
les s forcefu l  synony m 'mak e trouble. '  Also ,  th e phras e 
'th e en d o f  i s grammaticall y optional .  Bu t  pragmat -
ically ,  th e phras e increase s th e distanc e betwee n th e 
rio t  an d th e Carnival ,  thu s de-emphasizin g th e nega -
tiv e affec t  associate d wit h th e Carniva l  du e t o th e riot . 
Moreover ,  a n alternativ e structur e i s  'there-be '  con -
structio n wit h nominalizatio n o f  th e actio n ver b wit h 
agen t  deletion .  A  combinatio n o f  al l  th e abov e alter -
native s generate s 1 8 near-paraphrases ,  on e o f  whic h i s 
t o b e selecte d durin g revision .  Thes e candidat e sen -
tence s eissig n connotation s t o th e agent s o r  occasio n 
mentione d i n th e sentenc e i n ver y differen t  ways .  A 
good targe t  sentenc e mus t  satisf y th e give n ideologi -
cal  beliefs .  W e summariz e th e 1 8 sentence s ai s below , 
wit h th e abbreviatio n notatio n "{ A |  B  |  C } "  meanin g 
one o f  A ,  B ,  o r  C  ca n b e selecte d whe n revisin g th e 
sentence : 

•  { A m o b I  People }  {riote d |  cause d disorde r  | 
m a de trouble }  a t  th e en d o f  th e Carnival .  ( 6 
choices ) 

•  { A m o b I  People }  {riote d |  cause d disorde r  | 
m a de trouble }  a t  th e Carnival .  ( 6 choices ) 

•  Ther e wa s { a rio t  |  a  dborde r  |  trouble }  a t  th e 
en d o f  th e Carnival .  ( 3 choices ) 

•  Ther e wa s { a rio t  |  a  disorde r  |  trouble }  a t  th e 
Carnival .  ( 3 choices ) 

Representation of Ideological Beliefs 

Our  revisio n mode l  expresse s ideologica l  belief s wit h 
th e attribute s o f  affec t  (aff) ,  activit y  (act) ,  powe r 
(pow) ,  an d empheisi s (emp) .  Th e tw o new s report s 
abou t  th e Nettin g Hil l  Carniva l  quote d earlie r  reflec t 
th e followin g ideologica l  beliefs : 

1.  Th e Su n hate d (-aff )  th e dangerou s riotin g (-afF , 
-t-act ,  -l-pow ,  4-emp )  mob ,  wh o thu s carrie d th e at -
tribut e value s {-aff ,  -|-act ,  -f-pow ,  -|-emp} .  Th e 
5/a r  de-emphasize d th e affect ,  activity ,  an d powe r  o f 
th e peopl e (-aff ,  -|-act ,  -l-pow )  involve d i n th e disor -
der .  The y di d no t  hav e an y commo n characteristic s 
suc h a s "black "  o r  "youth "  an d the y wer e no t  (-emp ) 
eve n identifie d a s causin g agent s o f  violen t  action s 
(-l-act ,  -i-pow) .  S o fo r  th e Star ,  thes e peopl e carrie d 
{-aff ,  -|-act ,  -Hpow ,  -emp} . 

2.  Th e Su n dislike d (-aff )  th e Carniva l  becaus e i t  gav e 
th e mo b a  chanc e t o rio t  (-aff ,  -f-act ,  -l-pow) .  S o 
th e Carniva l  carrie d th e socia l  value s {-aff ,  -l-act , 
-|-pow ,  O e m p } .  Th e Sta r  increase d th e distanc e be -
twee n th e rio t  (-|-act ,  -|-pow )  an d th e Carniva l  (Oact , 

Opow),  an d de-emphasize d (-emp )  th e negativ e af -
fec t  (-aff )  o f  th e Carnival ,  whic h thu s carrie d {-aff , 
Oact ,  Opow ,  -emp} . 

3.  Th e Su n like d (-l-aff )  th e police ,  wh o wer e wel l 
equippe d (-l-pow )  t o protec t  (-fact )  th e peopl e fro m 
th e violenc e o f  th e mob .  Th e Sta r  dislike d (-aff )  th e 
armed (-l-pow )  polic e wh o attacke d (-l-act )  people . 
So fo r  th e Sun ,  th e polic e carrie d th e attribut e val -
ues {-|-aff ,  -l-act ,  -|-pow ,  O e m p }  an d fo r  th e Star , 
th e polic e carrie d {-aff ,  -j-act ,  -fpow ,  Oemp} . 

From the perspective of text understanding, these 
ideologica l  belief s ar e abstraction s o f  th e tw o newspa -
per  reports .  Som e tim e afte r  readin g suc h reports ,  th e 
reade r  i s likel y t o forge t  abou t  th e detail s bu t  stil l  fee l 
thes e abstracte d connotation s associate d wit h th e Car -
nival ,  th e polic e an d th e peopl e involve d i n th e disor -
der .  I t  i s  throug h numerou s exposure s t o report s wit h 
simila r  ideologica l  belief s (suc h a s tha t  o f  a  singl e news -
pape r  o r  magazine )  tha t  th e reade r  i s  indoctrinated . 
The ideologica l  manipulatio n o f  languag e i s ver y pow -
erfu l  indee d ([Fowle r  e t  ai ,  1979] ,  [Kres s an d Hodge , 
1979]) . 

Word Dictionary of Connotations 

Give n th e ideologica l  belief s o n th e topic s o f  a  text ,  th e 
tex t  mus t  b e compose d i n a  wa y t o asser t  thes e beliefs . 
The connotation s th e tex t  carrie s mus t  finally  depen d 
on specifi c  word s i n th e text .  Mos t  word s hav e syn -
onyms an d hyponyms ,  whic h stres s differen t  attribute s 
or  differen t  value s o f  th e attributes .  A  writer' s  abil -
it y  t o differentiat e thes e stresses ,  whic h ar e ofte n quit e 
subtle ,  i s  a  majo r  componen t  o f  th e writer' s compe -
tence .  I f  a  compute r  i s t o write ,  a s peopl e do ,  abou t 
peopl e an d fo r  people ,  i t  mus t  posses s knowledg e abou t 
th e socia l  connotation s o f  words . 

Our  mode l  represent s words ,  especiall y thos e carry -
in g heav y connotation s an d hav e synonyms ,  wit h th e 
socia l  attribute s o f  affect ,  activity ,  power ,  an d empha -
sis .  Thes e attribute s ar e undoubtedl y no t  sufficien t 
t o distinguis h man y words .  Fo r  instance ,  on e othe r 
common attribut e i s  formalit y ([Hovy ,  1988]) ,  whic h 
has mor e t o d o wit h th e writer-reade r  relationshi p an d 
communicatio n settin g tha n wit h th e subjec t  matte r 
itsel f  Bu t  th e fou r  attribute s d o exhibi t  som e gen -
eralit y i n differentiatin g man y words .  I n particular , 
th e thre e attribute s o f  affect ,  activity ,  an d powe r  fol -
lo w th e semanti c differentia l  mode l  o f  [Osgoo d e t  ai , 
1957] ,  whic h foun d i n psychologica l  experiment s peopl e 
differentiate d word s wit h differen t  value s o f  evaluation , 
activity ,  an d potency . 

Our  revisio n mode l  use s a  dictionar y tha t  specifie s 
th e socia l  connotation s o f  words .  Th e dictionar y i s ex -
pedien t  fo r  th e purpos e o f  thi s pape r  bu t  no t  universal , 
as discusse d i n th e introductio n section .  Fo r  th e follow -
in g sampl e lexica l  entries ,  th e absenc e o f  a n attribut e 
implie s tha t  th e valu e o f  th e attribut e i s neutral ,  an d 
"? "  mean s a  variabl e whic h ca n matc h an y sig n {+ , 
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-,  o r  0 )  durin g connotatio n propagatio n i n a  sentenc e 
(se e a  late r  section) : 

•  charg e (verb) :  +ac t  +po w (Oaf f  Oemp) 

•  disorde r  (noun) :  -afF ,  +po w 

•  en d (noun) :  ?aff ,  ?act ,  ?pow ,  -em p 

•  erup t  (verb) :  +ac t  +po w 

•  fight  (verb) :  +ac t 

•  mak e (verb) :  +ac t 

•  mo b (noun) :  -af f  +po w 

•  peopl e (noun) :  al l  neutra l 

•  protec t  (verb) :  +aff+ac t 

•  rio t  (verb) :  -af F -|-ac t  -|-po w -(-em p 

•  rio t  (noun) :  -afF-|-ac t  -f-po w -|-em p 

•  scuffl e (verb) :  -(-afF-|-ac t 

•  scuffl e (noun) :  -afF-(-ac t 

•  troubl e (noun) :  -af F 

•  ver y (adverb) :  ?afF ,  ?act ,  ?pow ,  -(-em p 

Connotation Propagation Properties of 

Sen tenc e Structur e 

Conside r  th e eightee n near-paraphrase s give n i n a n ear -
lie r  section .  Eac h candidat e sentenc e assign s difFeren t 
value s o f  socia l  attribute s t o th e Carniva l  an d th e peo -
pl e wh o too k par t  i n th e disorder .  Eac h particula r 
sentenc e structure ,  wit h it s syntacti c an d sorte d cas e 
relations ,  assign s connotation s t o th e sententia l  topic s 
i n it s ow n way .  Th e propertie s o f  thes e sentenc e struc -
ture s ca n b e expresse d a s rules .  Th e preconditio n o f 
a rul e specifie s th e syntacti c relatio n an d th e sorte d 
case relation s betwee n tw o constituent s o f  a  sentence . 
The actio n o f  a  rul e specifie s ho w th e connotation s o f 
one constituen t  propagate s t o another .  W e sho w fou r 
sampl e rule s below . 

V:Action-to-Subj:Agent Rule 

I f  v:ac t  -subj:agt— •  n:entity , 
the n n:entit y : = v:ac t  ®  n:entity:le x 

The abov e assignmen t  statemen t  (":=" )  mean s t o as -
sig n t o th e agen t  (n:entity )  th e vecto r  additio n ©  o f  th e 
connotation s o f  th e actio n (v:act )  an d th e connotation s 
of  th e actua l  word s use d fo r  th e subjec t  (n:entity:lex) . 
A vecto r  additio n betwee n tw o n-tuple s i s define d t o b e 
a n-tupl e whos e sig n element s resul t  fro m th e additio n 
of  th e correspondin g sig n element s o f  th e origina l  tw o 
tuples .  A  tabl e fo r  additio n o f  tw o sign s i s give n i n Ta -
bl e 1 ,  wit h th e notatio n '? '  referrin g t o a  variabl e tha t 
can matc h an y sig n durin g connotatio n propagation . 

Thi s rul e applie s t o clause s lik e 'mo b rioted '  an d 'po -
lic e charged. '  I n th e first  case ,  th e ver b 'rioted '  con -
note s {-afF ,  -(-act ,  -(-pow ,  -(-emp )  an d th e nou n 'mob ' 
connote s {-afF ,  Oact ,  -(-pow ,  Oemp} .  Accordin g t o th e 
rule ,  th e mo b i s assigne d th e connotation s o f  {-aff , 
-(-act ,  -l-pow ,  -(-emp} ,  th e resul t  o f  ({-afF ,  +act ,  -fpow , 
+emp}  ©  {-afF ,  Oact ,  -(-pow ,  Oemp}) . 

Sign l 

+ 
+ 
+ 

Cor ? 
0 
0 
7 
7 

Oor ? 

Sign 2 

+ 
Oor ? 

-
+ 
0 
7 
0 
7 

+ 
Oo r ? 

Sign l  +  Sign 2 

+ 
+ 
0 
+ 
0 
0 
0 
7 

0 

Tabl e 1 :  Sig n Additio n 

V:Action-to-Pp:Occasion Rule 

I f  v:ac t  -ptorient—> •  n:oc c an d 
p = 'at' ,  'in' ,  'during' ,  o r  'under' , 

the n n:oc c : = v:ac t  ©  n:occ:le x 
Thi s rul e applie s t o phrase s lik e 'mad e troubl e a t  th e 

end'  an d 'dance d i n th e Carnival. '  I n th e first  case , 
th e ver b phras e 'mad e trouble '  connote s {-afF ,  -(-act , 
Opow,  Oemp}  an d th e nou n 'end '  connote s {?afF ,  ?act , 
?pow,  -emp) .  Th e propagatio n rul e state s tha t  th e 
'end '  occasio n i s assigne d {-afF ,  -fact ,  Opow ,  -emp} . 

N:Attribute-to-Pp:Occasion Rule 

I f  n:at t  -p:attOf— •  n:oc c 
the n n:oc c : = n:at t  ©  n:occ:le x 

Thi s rul e applie s t o phrase s lik e 'en d o f  th e Carnival ' 
and 'shatterin g musi c o f  th e concert. '  I n th e first  case , 
th e nou n 'end '  connote s {?afF ,  ?act ,  ?pow ,  -emp }  an d 
th e referrin g expressio n 'th e Carnival '  i s  neutra l  ({OafF , 
Oact ,  Opow ,  Oemp}) .  Thus ,  th e Carniva l  occasio n i s 
assigne d th e connotatio n o f  {OafF ,  Oact ,  Opow ,  -emp} . 

Adj:Act-to-N:entity Rule 

I f  adj:ac t  -preModOf— > n:entity , 
the n n:entit y : = adj:ac t  ©  n:entity:le x 

Thi s rul e applie s t o phras e lik e 'riotin g mob. '  Sinc e 
'rioting '  connote s {-aff ,  +act ,  -(-pow ,  -(-emp} ,  an d 
'mob '  connote s {-aff ,  Oact ,  -(-pow ,  Oemp} ,  the n th e 
mob i s assigne d th e connotation s {-aff ,  -(-act ,  -f-pow , 
-(-emp} . 

Multiple Connotation Propagations 

Understandin g th e connotation s assigne d t o topic s 
by a  sentenc e usuall y involve s a  serie s o f  connota -
tio n propagations .  Fo r  example ,  conside r  th e sen -
tenc e 'Th e mo b riote d a t  th e en d o f  th e Carni -
val. '  Th e connotatio n assignmen t  o f  th e occasio n 
Carniva l  (el )  involve s tw o steps .  First ,  th e condi -
tio n v.ac t  -p:orient— *  n.oc c matche s th e ver b phras e 
'riote d (vl )  a t  en d (e2)' .  S o th e V:Action-to -
Pp:Occasio n Rul e applies .  Th e propagatio n resulte d 
fro m th e rul e involve s th e followin g derivation ,  wit h 
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eac h ste p accompanie d wit h a  reaso n a t  th e en d o f  th e 
e2 : = vl:lex e e2:le x 

,.  =  {-aff ,  Oact ,  Opow ,  +emp } 
® {?aff ,  ?act ,  ?pow ,  -emp } 

= {-aff ,  Oact ,  Opow ,  Oemp} 

Rule ] 
'rioted' ] 
'end' ] 

®] 
Second ,  th e conditio n n:aU:e l  -p.attOf— ^ n:occ:e 2 
matche s th e nou n phras e 'en d (e2 )  o f  th e Carniva l 
(el)' .  Thus , 

el  : = e 2 ®  el:Ie x 
= {-aff ,  Oact ,  Opow ,  Oemp} 

{Gaff ,  Oact ,  Opow ,  Oemp} 
= {-aff ,  Oact ,  Opow ,  Oemp} 

[Rule ] 
'end' ] 
'th e Carnival' ] 

[e ] 

Selectio n o f  W o r d a n d S e n t e n c e 

S t ruc tu r e 

The abov e connotatio n rule s ca n b e use d fo r  bot h un -
derstandin g an d generatin g sentences .  Sinc e thi s pape r 
focuse s o n revision ,  i t  remain s t o sho w ho w word s an d 
sentenc e structure s ar e selecte d wit h th e give n ideo -
logica l  beliefs .  Fro m a  psychologica l  perspective ,  suc h 
selectio n ca n b e don e activel y o r  subconsciously .  A 
manipulativ e write r  doe s th e selectio n activel y t o affec t 
th e reader .  A  casua l  write r  doe s th e selectio n subcon -
sciousl y becaus e ideologica l  belief s limi t  th e wa y th e 
write r  understand s an d perceive s events ,  peopl e an d 
institutions . 

The basi c ide a o f  th e algorith m fo r  wor d choice s an d 
syntacti c structur e arrangemen t  i s  backwar d chainin g 
wit h backtracking .  Thi s i s  bes t  illustrate d b y a n ex -
ample .  Conside r  agai n th e sampl e draf t  sentenc e o f 
A m o b riote d a t  th e en d o f  th e Carniva l  an d 
th e ideologica l  belief s o f  th e newspaper s Su n an d Star . 
The sentenc e ha s th e followin g relations : 

•  v:act:v l  —subjiagt— •  n:entity:a l 
('mo b (al )  riote d (vl)' ) 

•  v:act:v l  -p:orient:pl— » n:occ:e 2 
('riote d (vl )  a t  (pi )  en d (e2)' ) 

•  n:att:e 2 -p:attOf:p2— •  n:occ:e l 
('en d (e2 )  o f  (p2 )  Carniva l  (el)' ) 

Star's Ideological Linguistic Choices 

When revisin g thi s sentenc e base d o n th e Star' s ideo -
logica l  beliefs ,  tw o condition s ar e relevant : 

Conditio n 1  Th e affect ,  activity ,  an d powe r  o f  th e 
peopl e (al )  involve d i n th e rio t  hav e de-emphasis . 
That  is ,  a l  mus t  connot e {-aff ,  -|-act ,  -f-pow , 
-emp} . 

Conditio n 2  Th e Carniva l  (el )  ha s de-emphasize d 
negativ e affect .  Tha t  is ,  e l  mus t  connot e {-aff , 
Oact ,  Opow ,  -emp.} . 

The first  conditio n wil l  eliminat e an y sentenc e struc -
tur e containin g th e relatio n v:aci:v l  -suhj:agt- ^ 
n:entity:al ,  whic h assert s th e existenc e o f  a  specifi c 
grou p o f  peopl e activel y causin g disorde r  an d fail s t o 
satisf y th e require d negativ e emphjisi s  o f  th e attribute s 
fo r  th e peopl e a l  (Conditio n 1) . 

ther e w a s [Oaff,0act,0pow,0emp ] 

Need [Oaff.Oact.Opow.Oemp] 

disorder[-aff,Oact,+pow,Oemp] 

rio t  [-aff,+act,+pow,+emp ] 

SELECT troubl e [-aff.Oact.Opow.Oemp ] 

Need [-aff.Oact.Opow.Oemp ] 

at the end [?aff,?act,?pow,-emp] 

Need [-aff.Oact.Opow.-emp] 

of the Carnival [-aff,Oact,Opow,-emp] 

Figur e 1 :  Backwar d Propagatio n t o selec t  'trouble ' 

An alternativ e structur e whic h satisfie s Conditio n 1 
i s th e "there-be "  constructio n wit h ver b nominahza -
tio n an d agen t  deletion .  On e suc h sentenc e i s 'Ther e 
was a  rio t  a t  th e Carnival '  wher e th e nou n 'riot' , 
no w normalize d t o a n occasio n (occ) ,  ca n b e replace d 
by synonym s 'disorder'o t  'trouble' . 

The candidat e structur e contain s th e nou n phras e 
'rio t  a t  th e Carnival' ,  represente d a s n:occ:v l  -
p:orient:pl— *  n.occe l  whos e propagatio n rul e i s e l  : = 
v l  ©  el:lex .  Below  i s th e derivatio n o f  th e connota -
tio n back-propagatio n wit h th e rule . 

A e l  =  {-aff ,  Oact ,  Opow ,  -emp }  [Cond .  2 ] 
B elrle x =  'th e Carnival ' 

= (Gaff ,  Gact ,  Opow,  Oemp}  [Neutral ] 
C v l  =  {-aff ,  Gact ,  Opow ,  -emp }  A ,  B ] 

Now, the structure 
'ther e was '  i s  neutral ,  an d conside r  th e wor d choices : 

vl:lex = 'riot' = {-aff ,  -|-act ,  -J-pow ,  -|-emp } 
vl:lex = 'disorder' = {-aff ,  Oact ,  -|-pow ,  Oemp} 
vl:lex = 'trouble' = {-aff ,  Oact ,  Opow,  Oemp} 

No wor d choic e ca n satisf y th e back-propagate d Con -
ditio n C .  Henc e thi s sentenc e structur e fail s  t o satisf y 
th e top-leve l  ideologica l  beliefs . 

Then anothe r  structur e wit h th e additio n of'th e en d 
of  i s  trie d wit h th e sam e procedur e a s abov e — 'Ther e 
was a  rio t  a t  th e en d o f  th e Carnival' ,  agai n wit h 
'trouble '  an d 'disorder '  a s alternative s t o 'riot '  (Fig -
ur e 1) .  Thi s sentenc e involve s th e phras e 'th e en d 
of  th e Carnival '  represente d a s n.att.e S -p:attOf:p2- ^ 
n:occ:el ,  whos e propagatio n rul e e l  : = e 2 ®  el:le x 
applies .  Thu s th e back-propagatio n continues : 

D e l  =  {-aff ,  Gact ,  Opow,  -emp }  [Cond .  2 ] 
E el:le x =  'th e Carnival ' 

= {Gaff ,  Oact ,  Opow,  Oemp} 
F e 2 =  {-aff ,  Oact ,  Opow,  -emp } 

Neutral ] 

D.E ] 
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Now,  th e sentenc e als o involve s th e nou n phrast > ' a 
rio t  a t  th e end '  represente d a s n:occ:v l  -p:onent:pl— * 
n:occ:e2 ,  th e propagatio n rul e e 2 : = v l  ©  e2:le x ap -
plies .  Th e back-propagatio n continues : 

G e2:le x =  'end ' 
= {?afr ,  ?act ,  ?pow ,  -emp }  [Lex ] 

H v l  =  {-aff ,  Oact ,  Opow ,  Oemp}  o r 
{-aflF ,  Oact ,  Opow ,  -emp }  [F ,  G ] 

Onl y th e nou n 'trouble' ,  bu t  no t  'riot '  o r  'disor -
der' ,  ha s connotation s tha t  satisf y th e back-propagate d 
Conditio n H .  S o th e "there-is "  structur e wit h th e inclu -
sio n o f  th e structur e 'th e en d o f  an d th e wor d choic e 
of  'trouble'ca m satisf y th e top-leve l  ideologica l  Condi -
tion s (1 )  an d (2) .  Th e sentenc e selecte d i s 'Ther e wa s 
troubl e a t  th e en d o f  th e Carnival. ' 

Simila r  procedur e revise s ' A m o b starte d a  disor -
der  a t  8 p m '  a s 'Troubl e starte d a t  8 p m '  an d ' A 
m ob scuffle d an d erupte d int o th e polic e cor -
don '  a s ' A scuffl e erupte d int o th e polic e cor -
don. ' 

Sun's Ideological Linguistic Choices 

For  th e Sun ,  th e mo b carrie d negativ e affect ,  plu s ac -
tivity ,  plu s power ,  an d plu s emphasi s whil e th e Car -
niva l  carrie d th e sam e socia l  value s wit h n o empha -
sis .  Th e sam e backwar d chainin g procedur e mentione d 
abov e doe s no t  chang e th e draf t  sentenc e ' A m o b ri -
ote d a t  th e en d o f  th e Carnival '  durin g revision , 
but  revise s th e sentenc e ' A m o b starte d a  disorde r 
at  8pm '  a s ' A m o b starte d t o rio t  a t  8pm. ' 

Summary 
Thi s pape r  ha s demonstrate d th e us e o f  fou r  attribute s 
affect ,  activity ,  power ,  an d emphasi s i n influencin g 
writin g decision s o f  wor d choice s an d syntacti c struc -
tur e arrangemen t  usin g give n ideologica l  beliefs ,  a  lexi -
con o f  connotations ,  an d rule s o f  connotatio n propaga -
tion .  Sinc e th e mode l  i s stil l  a t  th e explorator y stage , 
we expec t  modification s a s th e mode l  develop s further . 
Nevertheless ,  th e curren t  mode l  ha s demonstrate d a 
significan t  insigh t  tha t  mos t  o f  th e previou s work s o f 
computationa l  linguistic s hav e ignore d — a n inheren t 
and ofte n th e mos t  interestin g par t  o f  th e meaning s 
of  languag e i s it s connotations .  Ou r  mode l  i s a  fur -
the r  ste p i n understandin g mor e abou t  th e wa y peopl e 
communicat e linguisti c connotations .  I n addition ,  th e 
model  provide s a  basi s fo r  futur e researc h t o automat e 
tex t  revisio n wit h socia l  intelligence . 
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