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Semanti c Expansio n fo r  Proactiv e Informatio n Filterin g 

Eduar d Hoenkam p (hoenkamp@acm.org ) 
Nijmege n Institut e fo r  Cognitio n an d Informatio n (NIC! ) 

Nijmegen ,  th e Netherland s 

Pubhshin g o n th e interne t  i s virtuall y  fo r  free .  Thi s ha s le d 
t o a  potentiaU y unlimite d flow  o f  informatio n o f  varyin g qual -
ity ,  th e so-calle d informatio n overload .  Fo r  electroni c mail , 
newsgroups ,  an d w e b pages ,  informatio n filters  hav e bee n de -
signe d i n hope s t o le t  onl y th e relevan t  par t  b e delivere d t o th e 
user .  Her e traditiona l  informatio n retrieva l  fall s  short :  i t  as -
sumes tha t  user s kno w wha t  informatio n the y need ,  an d h o w 
t o formulat e thi s need .  Bu t  wit h th e stee p increas e i n pro -
ductio n an d distribution ,  th e informatio n m a y b e accessibl e 
i n prindple ,  bu t  user s m a y no t  kno w o f  it s existence .  A n d 
eve n i f  the y knew ,  the y migh t  no t  b e abl e t o represen t  thei r 
need s i n a  machin e accessibl e form .  T o approac h thi s prob -
le m w e starte d th e P r o r l e project ,  whic h investigates :  • 
H ow t o ge t  th e informatio n t o th e user s w h o nee d i t  •  A t  th e 
tim e the y nee d i t  •  I n a  for m the y ca n use .  A s i n al l  filter 
projects ,  w e assum e tha t  th e use r  ha s a  fairl y stabl e irjfor -
matio n need .  However ,  th e filter  i s  no t  reactive ,  filtering  ou t 
irrelevan t  informatio n fro m th e incomin g stream .  Instea d i t  i s 
proactive ,  usin g th e informatio n nee d t o activel y searc h an d 
fill  th e use r  i n o n missin g information .  A  majo r  departur e 
fro m curren t  trend s i n informatio n filters  i s t o leav e th e lin -
guisti c  level ,  an d t o rel y o n a  dee p conceptua l  mode l  o f  user s 
and thei r  informatio n needs .  Thi s abstrac t  onl y deal s wit h 
one par t  o f  F r o h l e (Hoenkamp ,  Schomaker ,  va n B o m m e l , 
Koster ,  &  va n de r  Weide ,  1996) :  th e par t  tha t  pertain s t o th e 
representatio n o f  th e informatio n nee d an d h o w t o satisf y  it . 

Filter s emplo y a  use r  profile ,  a  representatio n o f  th e user' s 
more o r  les s stabl e informatio n need .  Th e representatio n i s 
typicall y i n th e for m o f  (weighted )  keywords ,  necessar y fo r 
th e indexe s o f  searc h engine s o n th e web .  Similarly ,  user s typ -
icall y hav e t o translat e thei r  informatio n nee d int o keywords , 
iteratin g unti l  a  reasonabl e amoun t  o f  document s i s presented . 
(A n excellen t  exampl e o f  user s adaptin g t o th e technolog y in -
stea d o f  th e othe r  wa y around. )  W e decide d tha t  th e informa -
tio n need ,  an d henc e th e use r  profile ,  shoul d b e represente d 
on a  deepe r  semanti c level .  Jus t  a s som e keywor d base d sys -
tems us e linguisti c aq?ansio n o n phrase s usin g thesaur i  (e.g . 
W o r d N e t ) ,  w e define d semanti c aq>ansio n o n th e semanti c 
representation .  Thi s offer s th e followin g advantages : 

• a semantic representation can be expressed in different lan-
guages ,  thu s no t  limitin g retrieva l  t o on e particula r  lan -
guage , 

•  th e informatio n nee d m a y sometime s b e fa r  mor e effec -

tivel y rendere d b y othe r  medi a sud i  a s sotm d o r  graphics , 
•  retrieva l  m a y b e base d o n a  semanti c expansio n o f  th e cur -

ren t  semanti c rq)resentation . 

At  th e semanti c level ,  i t  i s  als o easie r  t o ad d context ,  t o in -
troduc e th e user' s goals ,  an d t o combin e severa l  conceptua l 
structure s int o one . 

I n th e actua l  implementatio n o f  ou r  system ,  w e ha d t o 
choos e a n ontolog y i n whic h t o expres s th e use r  mode l  an d 
th e user' s informatio n needs .  W e decide d t o us e th e Stan -
for d Ontolog y Server ,  whid i  provide s a  flexible  representa -
tio n languag e t o defin e th e user' s informatio n needs .  Th e 
syste m provide s thre e desirabl e service s tha t  w e di d no t  read -
il y  find  i n C y c :  1 .  distribute d group s ca n buil d an d shar e 
ontologies ,  2 .  ontologie s ca n b e converte d t o representation s 
tha t  on e typicall y finds  i n othe r  filter  projects ,  an d 3 .  i t  offer s 
a protoco l  tha t  let s ou r  progra m fo r  semanti c expansio n di -
rectl y interac t  wit h th e ontologie s a t  th e server .  Fo r  example , 
when th e progra m need s t o expan d th e particula r  semanti c 
structur e representsin g a  user' s curren t  informatio n need ,  i t 
ca n first  as k th e ontolog y serve r  fo r  relate d structures ,  an d 
the n translat e thes e int o querie s t o th e net . 

O ne importan t  expansio n mechanis m w e cmrend y experi -
ment  with ,  use s o f  th e concep t  o f  basi c leve l  objects .  Some -
what  simplified :  i n a  hierarch y o f  objects ,  a n objec t  a t  th e ba -
si c leve l  add s man y feature s t o th e leve l  abov e (e.g .  fro m 'fur -
niture '  t o 'chair') ,  bu t  ver y fe w ar e adde d t o th e leve l  belo w 
(e.g .  fro m 'chair '  t o 'kitche n chair') .  Whethe r  a  basi c leve l  i s 
constan t  ove r  peopl e o r  situation s i s heavil y debated .  W h a t  i s 
important ,  however ,  i s tha t  a  give n basi c leve l  i s no t  restricte d 
t o word s describin g a  c o m m o n category ;  i t  als o extend s int o 
othe r  domain s suc h a s movement ,  shq)e ,  o r  usage .  Fo r  ex -
ampl e i f  w e neede d t o kno w abou t  kitche n chairs ,  w e migh t 
exten d t o th e basi c level ,  t o find  document s abou t  chairs ,  bu t 
als o t o find  picture s o f  thing s t o si t  on ,  o r  tha t  loo k lik e a 
diai r  etc .  I n th e actua l  implementatio n w e investigat e simi -
la r  mechanis m fo r  compoun d concepts .  Thi s wa y w e coul d 
alread y retriev e unexpecte d bu t  relevan t  information . 
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