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Detect in g a n ' A n o m a l o u s Stat e o f  K n o w l e d g e ' 

fo r  Proactiv e Informat io n Filterin g 

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

Nijmegen ,  th e Netherland s 

Informatio n filters  fo r  th e worl d wid e we b ( W W W)  re -

quir e tha t  user s formulat e a  mor e o r  les s stabl e informa -

tio n need .  Often ,  however ,  a n 'anomalou s stat e o f  knowl -

edge '  (Belki n &  Kwasnik ,  1986 )  occurs :  th e use r  need s 

informatio n bu t  i s no t  awar e o f  this .  Wit h th e rapi d 

growt h o f  informatio n availabl e o n line ,  i t  i s  likel y tha t 

thi s nee d coul d b e filled,  i f  onl y ther e wer e a  mechanis m 

t o detec t  thi s nee d o n th e user' s behalf .  W e implemente d 

suc h a  mechanis m i n a n agen t  architecture ,  a s par t  o f  th e 

proactiv e informatio n filter  Profil e (Hoenkamp ,  1997) . 

The mechanis m subsume s thre e modules : 

Modul e 1 :  a  microtheor y o f  th e user .  Mos t  filters 

and searc h engine s expres s th e user' s informatio n nee d 

at  th e linguisti c leve l  (a s keywords) .  Profile ,  however , 

uses a  deepe r  semanti c representation .  W e us e th e Stan -

for d Ontolog y Serve r  t o encod e th e user' s knowledg e i n 

a taxonom y an d axioms .  Onl y th e knowledg e tha t  per -

tain s t o a  recurrin g informatio n nee d i s encoded ,  henc e 

we refe r  t o i t  a s a  'microtheory '  (cf .  Cyc) . 

Modul e 2 :  WordNe t .  W o r d N e t  i s a n on-lin e 

lexica l  referenc e syste m t o us e unde r  progra m contro l 

(Miller ,  1995) .  Englis h word s ar e organize d int o syn -

ony m sets ,  eac h representin g on e underlyin g lexica l  con -

cept ,  o r  'wor d sense' .  Concept s i n th e microtheor y o f  th e 

user  ma y poin t  t o wor d senses ,  providin g word s (noun s 

i n Profile' s case )  t o expres s th e concept . 

Modu l e 3 :  Spectru m analysis .  Traditionally ,  in -

formatio n retrieva l  relate s document s vi a th e word s the y 

contain .  However ,  severa l  researcher s hav e propose d 

technique s t o captur e th e conten t  document s hav e i n 

common.  Example s includ e facto r  analysis ,  cluster -

o o  o  e  C__ 0 
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Figur e 1 :  Detectin g a n anomalou s knowledg e stat e ste p 

one .  (1 )  expres s concept s i n th e microtheor y a s word s vi a 

W o r d N e t ,  (2 )  quer y W W W,  an d (3 )  appl y spectru m 

analysi s (e.g .  LSI ,  clustering) . 

ing ,  an d th e recen t  'laten t  semanti c indexing '  o r  LS I 

(Landaue r  k ,  Dumais ,  1997) .  A s the y al l  rel y o n th e 

computatio n o f  th e se t  o f  eigenvalue s o r  spectru m o f  a 

matrix ,  I  us e th e ter m spectru m analysi s a s a  generi c fo r 

suc h techniques .  Thus ,  th e commo n groun d o f  a  collec -

tio n o f  document s i s characterize d b y it s spectrum . 

Figure s 1  an d 2  explai n ho w th e module s cooperate . 
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Figur e 2 :  Detectin g a n anomalou s knowledg e stat e ste p 

two :  (1 )  fee d bac k representativ e word s fro m th e spec -

trum ,  (2 )  loo k u p th e correspondin g wor d senses ,  (3 ) 

wor d sense s originall y absent ,  sugges t  lacuna e i n th e mi -

crotheory . 
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