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Semantic Searching and Text Analysis with Distinguo® 

 

Aut om at ed analysis of  nat ural language tex ts using m at hem at ical m odels. 
 
I. The Limitations of Statistic Search Methodolgies 
 
One of  t he greatest  problem s facing dat a- intensive indust r ies t oday is t he sheer volum e of 
dat a t hat  m ust  be analyzed, sorted, and ret r ieved:  organizat ions m ay deal w it h t housands 
or m illions of docum ent s in t he form  of e-m ail, database records, text  files, and m ore.  
Diff icult  enough when t he data is located in st ruct ured dat a fields, t he problem  is 
exponent ially  m ore vexing when one is faced w it h vast  quant it ies of nat ural language.  
Tradit ional search m echanism s focusing on stat ist ics ( i.e. , t he frequency of keywords)  
prov ide im perfect  result s:  t he keyword m ay be m isspelled in som e t arget  docum ents;  it  
m ay appear in a plural or conjugated form ;  it  m ay be replaced by a synonym ;  it  m ay have 
different  m eanings according to cont ext .   I n such cases t radit ional searches w ill t ypically 
ret urn result s t hat  prove eit her t oo volum inous or t oo rest r icted t o be helpful. 
 
A useful supplem ent  or replacem ent  for st at ist ical analysis would focus not  on t he num ber 
of occurrences of a word, but  on t he meaning of a word or a sentence.  Such a solut ion 
requires sophist icated parsing of t he syntax  of t ext s, a determ inat ion of t he m eaning 
( sem ant ic cont ent )  of a t ext , and a com par ison of t his m eaning wit h t he userÕs query . 
 
Distinguo is a sem ant ic search t ool t hat  prov ides t wo such solut ions.  Distinguo Index 
discerns t he m eaning of words, t hereby allowing t he user t o broaden or narrow his search 
based on m eaning rat her  t han st at ist ical f requency .  Distinguo Context discerns t he 
m eaning not  j ust  of indiv idual words, but  of  full sentences, allowing t he user t o search for 
texts cont aining sim ilar m eanings, alt hough these text s express t hese m eanings wit h 
different  words.  I t  can also com pare ent ire texts w it h one anot her , result ing in a 
m easurem ent  of t heir sim ilar it y or difference. 
 
 
 
II. Distinguo: Semantic Searches in Natural Language Texts 
 
Distinguo Index 
 
Sem ant ic search tools are program s designed t o help broaden keyword searches based on 
the m eaning of t he keyword.  I n a typical search engine, a query for t he word Òclaim Ó ( for  
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exam ple, in an insurance report  or a police blot ter )  w ill ret urn docum ent s containing t he 
word Òclaim .Ó  But  t he search w ill over look all docum ent s t hat  cont ain ot her , sim ilar  words:  
m any t ools w ill not  even recognize alternat e form s of t he keyword (such as Òclaim sÓ or  
Òclaim edÓ)  som e can extend t he search t o include verbal synonym s (e.g. Òaffirm Ó and 
ÒassertÓ)  or related subst ant ives (e.g., Òallegat ion,Ó Òlegal r ight ,Ó or Òent it lem entÓ). 
 
A sem ant ic search tool could broaden t he search in j ust  t his way.  By locat ing t he query 
word w it hin a vast  linguist ic ont ology (a hierarchical network) , a t ruly sem ant ic search tool 
would ident ify t he possible form s of t his word, as well as synonym s (words wit h sim ilar 
m eanings) , hyponym s (words t hat  are lower in t he hierarchy , as ÒcatÓ is lower t han 
Òm am m alÓ) , hypernym s (words t hat  are higher in t he hierarchy, as Òm am m alÓ is higher  
than ÒcatÓ) , and m eronym s (words pertaining t o t he sam e object , as ÒwheelÓ is related to 
Òautom obileÓ). 
 
Moreover , t he user m ay choose how m uch t o narrow or broaden t he search, select ing only 
the m ost  prox im ate m eanings, only hor izontal relat ionships ( synonym s, m eronym s) , only 
vert ical relat ionships (hyponym s, hypernym s) , et c.  The user m ay lim it  searches t o a single 
degree of separat ion, or as m any  as t hree degrees of separat ion. 
 
Finally, a sem ant ic search t ool like Dist inguo I ndex can be t olerant  of m isspellings. 
 
Distinguo Index is a revolut ionary sem ant ic search t ool t hat  works in j ust  t his way .  The 
user enters a word:  
 
 

 

 
 

 
And Distinguo Index ret urns t he result s (pict ured here w it h a m ax im um  degree of 
separat ion of Ò1Ó) . Moreover,  t his sem ant ic search t ool can com pare t wo words and 
produce a m easurem ent  of  t heir Òsem ant ic prox im ity .Ó   Thus one can m easure t he 
sem ant ic distance between ÒstealÓ and Òtake,Ó bet ween Òaut om obileÓ and ÒvehicleÓ, et c. 
 
Result s for t he noun Òclaim Ó t hus appear as follows:  
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Distinguo Context 
 
I f a sem ant ic search based on a single word result s in m ore powerful result s, im agine t he 
pot ent ial of  a search engine t hat  underst ands ent ire ideas.  
 
Distinguo Context shows how such a search is possible.  This t ool looks at  t he m eaning of 
full sentences and docum ent s.  A cont ext ual search t ool, it  recognizes t he gram m at ical role 
played by  words in t he sent ence (e.g. , subject  or object ) , and can det ect  t he relationship 
between t he part s of a sentence (object s,  subjects, verbs, at t r ibutes, et c.) , regardless of 
synt act ic com plexit ies such as t he passive voice.  Furt herm ore, Distinguo Context can 
recognize sim ilar it ies between tex ts even if they do not include any of the same words. 
 
The cont ext ual search m et hodology  em ployed by Distinguo Context parses t he sentences 
of a given t ext  docum ent  in order t o determ ine t he syntact ic com posit ion of t he phrases.  I t  
recognizes conjugated and plural form s of words, and it  associates passive voice 
expressions w it h t heir act ive voice equivalent s. Then it  dist ills t he m eaning of t he sentence 
by filter ing it  t hrough a vast  sem ant ic ont ology ;  t he result  is a " t ranslat ion"  of t he text 's 
m ost  basic m eanings int o a com m on m et a- language. After apply ing t he sam e process t o 
ot her text s, t hese text s can be com pared to one anot her, result ing in t he at t r ibut ion of a 
coeff icient  Ñ  or a "proxim ity score"  Ñ  t hat  ranks t he sim ilarit y of a t extÕs ideas. 
 
A sam ple com parison m ight  begin wit h a source text  used for t he query :  ÒSomeone steals 
an electronic device.Ó  This query m ay be com pared t o several ot her text s, such as:  
 

Text 1:  ÒSomeone took a wallet  and a cell phone from  a shopping at  t he Winn-
Dix ie, 604 Crandon Blvd., at  9 p.m . Dec. 9.  The vict im  has discovered it em s 
m issing.Ó 
 
Text 2:  ÒA burglar broke into a t ruck and stole a purse. The t ruck was parked at  
Nort hwest  Fourt h Avenue and Four t h St reet . The incident  was report ed Dec. 8.Ó 
 
Text 3:  ÒTwo area men were arrest ed in Septem ber . They abducted a 17-year-old 
wom an.Ó 
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I n t his exam ple, Text 1 prov ides a perfect  m at ch:  ÒSom eone /  t ook /  cell phone.Ó  Text 2 
receives a lower  m at ching score, because t he object  taken is not  an elect ronic dev ice.  
Text 3 receives t he lowest  score, because ÒabductÓ is m ore distant  f rom  t he query verb 
(ÒstealÓ)  t han ÒtakeÓ, and Òwom anÓ is not  an elect ronic dev ice. 
 
 
 
 
III. Applications in Business  
 
Businesses, adm inist rat ions, or ot her organizat ions dealing wit h m asses of inform at ion 
need f ilters for ret r iev ing pert inent  inform at ion.  While sem ant ic and context ual search 
tools could som eday be integrated int o large, public search engines t o great  benefit , t he 
m ore im m ediate applicat ions lie in specialized uses.  Here are j ust  a few exam ples:  
 

• An insurance com pany look ing t o com pare new claim s t o sim ilar claim s filed in t he 
past ;  a single det erm inat ion of  whet her t o honor a claim  or not  could result  in 
hundreds of t housands of dollars of sav ings or of  ext ra cost . 

• A governm ent  agency charged w it h screening vast  am ount s of inform at ion ( such as 
cust om s form s, com m unicat ions, tax  inform at ion) . 

• A com pany t hat  requires m ore powerful ways of accessing inform at ion in a database 
or in it s int ernal archive of  docum ent s. 

Distinguo product s r ise t o t hese challenges by :  
 

• Parsing of text s in English or French (ot her languages available soon) , t o reduce 
texts to a sim ple XML out put  represent ing synt act ic and sem ant ic st ruct ures. 
Distinguo uses an ont ological database of 500,000 term s/ per language.  

 
• Represent ing t he text  in t he form  of an ont ology . 

 
• Com par ing t he cont ent s of a sim ple query t o a large dat abase of t ext s, locat ing text s 

containing sim ilar m eanings, and rat ing t hem  according t o a " sim ilar it y quot ient "  
( rat ing of t he closeness of t he sim ilar it y ) .  Technically , t his is t he calculat ion of t he 
sem ant ic sim ilar it y between t wo ont ologies ( i.e. , between two t ext s) . 

 
 
 
 
IV. Summary 
 
Nowadays, m ost  consum er search engines sort  t heir result s according t o num ber of cr it eria 
going from  t he num ber , prox im ity and locat ion of  term s m at ched, t o page- relat ed fact ors 
such as t he num ber of links m ade t o a page or  t he num ber of t im es a page is accessed 
from  a result s list . The ranking algor it hm s used by t he search engines are not  published 
and we know only a lit t le about  t heir rank ing cr iteria. The novelty of t he approaches 
descr ibed in t his paper is t hat  t hey allow the user to express his query as a natural 
language description. The cr iter ia used when sort ing t he ret r ieved docum ent s is 
sem ant ic relevancy with respect  t o t he query. 
 
Distinguo Index and Distinguo Context are based on cut t ing edge research in m eaning 
analysis, descr ipt ion logics, and m at hem at ical search m et hods.  Descr ipt ion logics (DLs, 



Page 5 

also called t erm inological logics)  are a fam ily of knowledge representat ion form alism s 
designed for represent ing and reasoning about  term inological knowledge. I n DLs, t he 
concept ual knowledge of  an applicat ion dom ain is represented in term s of concept s (unary 
predicates)  t hat  are interpret ed as set s of indiv iduals, and roles (binary predicates)  t hat  are 
interpreted as binary relat ions bet ween indiv iduals. 
 
A num ber  of  sim ilarit y m easures for ont ological st ruct ures have been proposed in different  
dom ains like databases, art if icial intelligence and sem ant ic web.  Som e work ext ends t he 
com parison t o sem ant ic st ruct ures ( set  of  super  and sub-concept s of a concept )  and 
relat ions bet ween t he concept s. We believe that  a sem ant ic and context ual approach in 
search t erm inologies is m ore com plete because it  operates in sem ant ic descript ions 
expressed in descr ipt ion logics rat her  t han st ruct ures. I n addit ion, it  involves bot h nam e 
and com plex descr ipt ion m at ching. 
 
References:  
 

R. KŸst ers, "Non-St andard I nferences in Descr ipt ion Logics,Ó 2100 of Lecture Notes 
in Artificial Intelligence.  Spr inger-Ver lag 2001. 

 Franz Baader, Diego Calvanese, Deborah McGuinness, Daniele Nardi, and Peter F. 
Pat el-Schneider , editors. The Description Logic Handbook: Theory, Implementation and 
Applications. Cam br idge:  Universit y Press, 2003. 

 G. Bisson. Learning in FOL w it h a Sim ilar it y  Measure. I n 10th National Conference 
on Artificial Intelligence. Morgan Kaufm ann, 1992. 

 A. Budanit sky . Semantic Distance in WordNet: An Experimental, Application-
oriented Evaluation of Five Measures, 2001. 
 
Laurent  DebrauwerÕs doct orate is in Com put er Science, f rom  t he Universit y of Lille (France)  
Naouel Karam Õs doct orate is in Com puter Science, from  t he Universit y of Clerm ont -Ferrand 
(France)  
Jean-Pierre BrulŽ, Polyt echnician (ƒcole Polytechnique, France)  

 
 
 
 
IV. Technical and Contact Information 
 
Distinguo Index and Distinguo Context are based on algor it hm s for t he parsing of 
language and t he m at ching and rank ing sem ant ic result s developed by Sem ant ica Soft ware 
of Luxem bourg in conjunct ion w it h Ult ralingua. 
 
   They are delivered as an Applicat ion Program m ing I nterface (API ) , t o be integrated int o 
ot her solut ions.  Distinguo t ools are supplied as fully  docum ented C+ +  libraries, wit h an 
exam ple of integrat ion int o an exist ing C+ +  program .  I t  can be integrated int o soft ware 
solut ions for it s own feat ures, or t o supplem ent  or refine stat ist ical search m et hods. 
 
The result  of t he syntact ic analysis,  as well as t he form at  of t he ont ologies, is represent ed 
in XML.  The calculat ion of sem ant ic sim ilar it ies m ay be in t he form  of a num erical 
coeff icient , or an ont ology showing t he inform at ion present  in t he first  ont ology and m issing 
in t he second.  
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The form at  of t he text s and of t he XML is a st r ing of characters in t he program m ing 
language C.  
 
Distinguo Index is available for English and French, and w ill be m ade available for ot her 
languages.  Distinguo Context is available for English, but  w ill also be expanded t o ot her 
languages. 
 
 
Distinguo Index and Distinguo Context are dist r ibut ed by Ult ralingua, I nc.  For 
inform at ion, cont act :  
 

Chad Johnson 
General Manager 
Ult ralingua, I nc. 
1313 SE Fift h St reet  
Minneapolis, MN 55414 
www.ult ralingua.com  
612-929-1400 (phone)  
612-929-1401 ( fax)  
 


