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A Method of Geographical Name Extraction from Japanese
Encyclopediafor Text Search in which the Results are Ordered
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Abstract A text retrieval method called the thematic mapping search method has been developed for Japanese
texts. In this method, the user specifies a search theme using free words, then obtains a sorted list of excerpts
and hyperlinks to sentences that contain geographical names. Using this list, the user can open maps that indicate
the location of the names. To generate an index of names for this searching, a method of geographical name ex-
traction has been developed. In this method, geographical names are extracted, matched to names in a geo-
graphica name database, and identified. Geographical names, however, often have severa types of ambiguities.
Ambiguities are resolved using context analysis and severa other techniques. As a result, the precision of ex-
tracted names is more than 96% on average when applied to the World Encyclopaadia. The rules for information
extraction depends on features of the Japanese language, but the strategy and most of the techniques can be g
plied to texts in English or other languages.

key words Text search, Information retrieval, Information extraction, Name extraction, Name identification, In-
formation organization
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function extract(Text) return X; o
GDB input  Text: the text of an encyclopedia article;
output X the_geogr_aph_ical axisindex that containcsaj)airs(li, S),
where |; is the identification number of ageographical name, and S is
the sentence identifier in which the geographical name occurs;
34 global GDB: the geographical hame dat abase;
) egin
5 make context stack C empty;
makeindex X emptg; )
extract GDB (i, S) for each sentence Sin Text (from first to last) loop
for each matching starting point in S
li ID S (from Teft to right) loop _
D c N := the name spelling that matches to anamein
‘GDB by the longest coincidence method
identify 5.2 . using GDB (if no name matched, N becomes nil);
if Nisnot nil and
the suffix or prefix of N indicates that N is
N not algeographical namethen
=nil;
end if;
GDB if Nisnot nil then
N := normalize(N);
-- Normalize the spelling.
| --_([j\l will (t’)\le tch:)e normalized name.
= identify(N, C);
% -- Iden{?;‘y the name.
_--l istheidentification number.
if I isnot nil then
-- The identification succeeded.
add (I, S toindex X;
end if;
end if;
end loop;
end loop;
end;
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(

function identify(N, var C) return I;
input  N: aname spelling;
output |: an identification number of the name;
input/output C: the context stack;
lobal GDB: the geographical name database;
in
elgf N denotes a unique name (i.e., it is context-free) then
| :=the only identifier;
elsle I Ambiguity exists.
=nil;
for each element Ain context_stream(C) loop
G:= th(ra]set g{)g?_me [de’{rti'flgrs Ihl 2, ..., Im,I
whose spelling is N and whose upper-layer
] namesinclude A (using GDB).
if the number of elementsof Gis1
( (i.e., thereis no ambiguity) then
| := the element;
exit loop;
end if;
if onIY] one of the names specified by G hasthe
ighest priority value then
| := theidentifier of the name;
exit loop;
end if;
- (1) .
if Gisnot empt?/_the_n -- Ambiguity not resolved.
exit loop; -- lisnil.
end if;
end loop;
end if;
if I isnotnil then
push each upper-layer name of | into C
_only when it is not duplicated;
end if;
return I;
end;

) 6

function context_stream(C) return L;
input C: acontext stack;
output S astream or list of upper-layer names,

be% n
= empty;
for each element A of C (from top to bottom) loop
if Abelongsto the US then o )
put the state of Ainto Swhen it is not duplicated;
else if Abelong to Japan then
put the prefecture of Ainto S
_whenitis not duplicated;
end if;
end loop;
for each element A of C (from top to bottom) loop
glljt the country of Ainto Swhen it is not duplicated;
end loop;
for each element A of C (from top to bottom) loop
put the global areaof Ainto S
when'it is not duplicated;

end loop;
return L;
end;
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