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12. Graphical Grammars

This series of tutorials is based upon work from COST Action

Multi3Generation CA18231, supported by COST
(European Cooperation in Science and Technology).

COST (European Cooperation in Science and Technology) is a funding agency for research and innovation networks. Our
Actions help connect research initiatives across Europe and enable scientists to grow their ideas by sharing them with their
peers. This boosts their research, career and innovation, cf. www.cost.eu
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Graph Editor

A grammar is represented by a set of graphs
A graph is a set of nodes

Two special nodes: the initial node and the
terminal node

Nodes are labeled
Nodes can be connected
Connections are oriented



File > New > Grammar > Graphical Editor > Syntax
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English/English syntactic grammar.

young |}

0.5 sec |

TEXT > Locate > NooJ Grammar




Graph Editor

Ctrl-Click in empty space to create a node
Ctrl-Click in a node to start editing its label

Ctrl-Enter to validate the edition of a label
WARNING: do not double-click!

Click two nodes to connect them
WARNING: Connections are oriented!
Click two nodes to disconnect them
UNDO (Ctrl-Z) and REDO (Ctrl-Y)
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# C:\Users\Max\Documents\NooJ\en\Projects\_The portrait of... E] fax N Syntactic is\G BON
- |[4e | 14ss6us Chaacters  a [Langusge 2 English/English syntactic grammer.
Tokens Text Delimi
Digrams v [Text contas %
i boy
[~ Show Text Annotation Structure < > brother
child
[sabel sat there looking up at her, without rising; her face was almosta - :
Sl | £ 1. 1. 0D .l 1 1. ol 1 1 1 co‘ISh
% Concordance for Text C:\Users\Max\Documents\Noo/\en\Projects\_The portrait of a Iz fchier
" characters
Reset | Display| 5 ( ooie ™ before,and [ 5 aftr. Display¥ Matches m
Text Before | Seq. |<ADV> <A> gentleman
conclusion. She was provided with  a trusty companios| il -
his splendid range of suggestion, eeable ranleno
spl range of sugges , avery agr n \ DFS ) p
Touchett answered. Lord Warburton's  a very amiable yoy -
about you.' Isabel thought her a very attractive pf lady
unhappy as she-I've a very bad husban "
his hand. His cousin was a very brilliant girl mother
briefly silent. T call Henrietta a very brilliant wor neview
you're mistaken. He's a very clever man niece
a thoroughly grand man and  a very dear friend person
worthy of Isabel' "You're a very devoted frig stster
now, in her own eyes, a very different pef ﬁ
had seen hitherto, but was a very different pe wo:nan
of these impressions. 'He's  a very fine man v
a very amiable young man-- a very fine young 1| an >
life and she had been  a very fortunate =
her in. She has been a very good friend tome." Possibly; but she ,
< >

Query 237812378




Regular and Context-Free grammars

A graphical grammar that contains only one graph is
equivalent to a regular grammar

A hraphical grammar that contains multiple graphs is
equivalent to a context-free grammar

The main graph is named Main
To create a new graph: GRAMMAR > New Graph
To delete current graph: GRAMMAR > Delete Graph

To display the structure of a grammar: GRAMMAR > Show
Structure

(“u.,n

To refer to an embedded graph, add prefix “:
in front of its name in a node, e.g., :NP



Enhanced Context-Free Grammars
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English /English syntactic grammar consists of 20 graphs.
at seven o'clock five midnight
ten — noon
a quarter - one
t\Vent}' t“ro i
l twenty-five three "
\ four Ambiguity with:
half | after five Joe is only looking\at one" car
past i h =
about ;e;he;n am
approximately . am.
approx. pm
around p-m.
Sleven in the morning
twelve .
in the afternoon
in the morning N
in the afternoon
am
am.
pm
p.m.
¥
midnight
noon
< i | »
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early
late afternoon
Monday. June 5th morning
night

on the 3rd of June

tomorrow

in the afternoon

a few days ago
once
in a few days

Mon. 16 Mar 2003

at 1532

seven o'clock

at 7:10 am

a few vears ago D
in a few vears

k in May 2002
<ADV+Date

Cancel




A Main graph, plus any number of embedded graphs

Recursion is allowed

Context-Free Grammars

&

W% NooJ - [C:\Users\Max Silberztein\Documents\NooJ\en\Syntactic Analysis\_Date.nog] - X
o File Edit Lab Project Windows & X
English/English syntactic grammar consists of 20 graphs.
-afew days ago
& Dnums A
-afew years ago
& Dnums early
- at 1532 late
- at 7:10 am afternoon
-~ at seven o'clock | Monday, June 5th morning
-in a few days night
[=)- Dnums
=) Dnum1000-399999 on the 3rd of June
: E Dnum100-999 tomorrow
-+ Dnum1-89 afew days ago in the afternoon
P Dnum1-99 e
£ Drum 100939 in a few days
P e Dnum1-99
- Dnum2:99 at 1532
-in afew years Mon. 16 Mar 2003
El- Dnums
- Dnum1000-999999
. & Drum100-999
-~ Dnum1-99 afew years ago
‘.. Dnum1-99 in a few vears >D_@
[=]- Dnum100-9599
. i.Dnumi1-99
.. Dnum2-99
-in May 2002
-in the aftemoon
- Mon, 16 Mar 2003
-- Monday, June 5th
--on the 3rd of June
- once
- tomomow v




Debug a grammar: green, blue, or red results
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~
at seven o'clock midnight problem:
noon .
of John looks <at one> TV
to one
two
three
four
five
SiX
after seven
past eight &n
. am.
about nine pm
approximately ten p.m
approx. eleven m th'e morn
around twelve . g
in the afternoon
one lin the morning | v
< >
Enter expression: at five to ten in the morning
1 analysis. Click a solution below to display the corresponding path: Perfect Maich Partial Match  Failure
Paths
("Main" ("at seven o'clock" at five to ten in the morning ) ) <ADV+Date>
6.7 sec Cancel



Associate a grammar with a contract: green, or red results
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A
at seven o'clock midnight problem:
John looks <at one> TV
one
two
three
four
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six
seven am
eight
. am.
about nine pm
approximately ten pm
app‘:;. ;l:;:: in the morning
aro in the afternoon
on'e in the morning
two lin tha affarnann v
< >
Contract Check
A
March 23rd
*Tuesday, February the 30st
on Monday 14th
on the 22nd of May, 2002
a long time ago
a couple of years ago
two years ago
two months ago v
6.7 sec Cancel |




Grammars that recognize named entities for institutions, dates, durations,
addresses, professions, organizations, etc.
Organizations, Hela Fehri, Univ. of Sfax

Concordance for Corpus Corpus corpusorg.noc

Reset | Display:| 5 ((.: :.:;ags:i before, and 5 after. Display:l¥ Matches | Outputs
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text2.not &5 48)| - Sl das s -21- -y &54S) amal
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Dozens of disambiguation grammars

o5l File Edit Lab Project Windows Info GRAMMAR

Spanish /Spanish syntactic grammar.

<A~ las grandes escuelas

<N=>

lo normal

lo

los
<PRON>

17 Cancel




Opinion Mining, Le Monde 2002

File Edit Lab Project Windows Info

85! Concordance for Corpus Corpus Im2002.noc

-~
Reset Display:l 5 & ﬁ;a;:ters before, and I 5 after. Display:l¥ Matches |~ Outputs

(" a string of characters:
Text | Before | Seg. | After

‘e expression:
HRELELL : MS 2002-12.not s'est ouverte au tourisme  prudemment . aprés av

& a NooJ regular expression: MS 2002-12.not au Festival de Cannes, manie  habilement I'art du pc
MS 2002-12.not une sonde martienne, en précisant  prudemment c"les ve

I<ADV+P> | <ADvin> MS 2002-12.not Irak, ainsi que le fonds  généreusement mis 3sa
MS 2002-12.not la Cinémathéque frangaise s'articule  adrotement autour de
I MS 2002-12.not de les indemniser en jouant  habilement decesc
> | courageusement chaquej

[ [@ =] | sagement coupé. Ji

I~ Syntactic Analysis cruellement éprouvée

Inverse Document Frequency Export Report I cruellement de donné

—Index —————— Limitation——— cruellement la vie inte
Imprudemment avance,

¢~ Shortest matches  Only: IW Inaches cruellement deau. Le

bétement au milieu
¢ Longest matches & All matches cruellement la supéric

" Al matches I~ 1 example per match cruellement défaut aL
cruellement d'équiper

imprudemment déclaré C
I Reset Concordance -] bétement .dans l'ar
cruellement

¢~ a NoodJ grammar:

Cancel




Automatic detection of grammatical errors and
production of correction suggestions

a) NooJ Community Edition

File Edit Lab Project Windows Info GRAMMAR

8 C:\Users\Max\Documents\NooJ\en\Projects\Demo Document.not

(=@ ]=]

_.“_T j 18 TUs Characters

Tokens

Digrams

[~ Show Text Annotation Structure

~

v

Language is "English(en)™.

Text Delimiter is: \mn (NEWLINE)
Text contains 8 Text Units (TUs).
729 tokens including:

EEA i B e -

< >

~

Remember when you were a careless eight year old kid riding a bike with your friends racing each
omer'armndthegbbmhood?Remanbathatfeeﬁlgofabsohteﬁeetbmasyoufeltthcwind'n‘

~

your
my fr P
comr Reset I Display:I 50 -~ word forms before, and I 50 after. Display:l¥ Matches V¥ Outputs

#g Concordance for Text C:\Users\Max\Documents\Noo/\en\Projects\Demo Doc... | o |[ & | |

I wag

Text

Before

Seq.

After
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Remember when you were a careless

eight vear old’/Add dashes kid riding a bik




Automatic detection of grammatical errors
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o C:\Users\Max\Documents\NooJ\en\Projects\Demo Docume... E W File Edit Lab Project Windows Info Max TEXT GRAMMAR —T&Tx
_-I I 3 _+I /18TUs Characters A English/English syntactic grammar.
Tokens Text
D'gms v Text A
728 o could
. < should <V+PP>
[V Show Text Annotation Structure < - STHIS
That is when I decided getting on the bike. I haven’t regretted m AT have i here
decision so far. One of the best things about cycling is that the i,
perfect for exercising. Just cycling to and from work or to the <V+PP> )
<N> You have notice
8 | 13 15 <ADV=> +EXCLUDE You have noticed
—1+Nb= ide V+ <have> <V-PP>
. when ADV | |[PRO+Pers=1+Nb=s| |decide,V+Te| — STHIS VepD
+EXCLUDE
<V+G>
<V+PP>
als¢ scare
() <N> \V:as
<ADV> [} TEXCLUDE I was home
B Concordance for Text C:\Users\Max\Documents\NooJ\en\Projects\D¢ be VPP~
_ o - } STHIS V+PP
Raetl Dnsplay:l 5 & word forms before, and I 5 after. Displ|
- to <V+INF>
Text Before | Seq. After <decide> +EXCLUDE
meetings. That is when ] decided getting/to get  on th <want> AT e
mountain bike trails so I could spent/spend the d to STHIS
all of that f I hadn’t decide/decided to try . Y
22 .8 sec Cancel
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Lexical problems: (unknown words) Syntactic problems (auxiliary verbs + compound
adjectives) Punctuation problems (missing space + extra space)

85! Noo) Community Edition

File Edit Lab Project Windows Info CONCORDANCE

8 C:\Users\Max\Documents\NooJ\en\Projects\Demo Document.not o ||® | =]
_'II 3 _+I /18TUs Characters A |Language is "English(en)™. A
Tokens Text Delimiter is: \n (NEWLINE)
Digrams ¥V |Text contains 8 Text Units (TUs).
725 tokens including: v
[~ Show Text Annotation Structure < I >

enough to keep you healthy and happy. Besides.its inczedihl:
loosing time in traffic jams. Also don’t forget about thd s Concordance for Text C:\Use
pollution while reducing also traffic congestion and the

Ners

That is when I decided getting on the bike. | haven’t regretted my decision so far. One of the best things about »
cycling is that the bike is perfect for exercising. J\Etcychgtoandﬁomwmkortothcshopseverydayns

s\M

nlln 1)

Documents\NooJ\en\Projects\Demo Do

{r=r=n )

GRAM = G Lexical Mistakes

At some point,I realized that I started to use the bike 1 M Display 3|—5 ; word forms  Defore. and |_5 after. Display:V Matches ¥ Outputs
with fn"ends a}r:;i to head out .for coﬁ'ec:i on weye'kends. ] Before | Seq. After o
mz?t?ﬂ?at c:‘_:ﬂ:u d:tCaxi:?!Ilgrc:?:) ‘32:; w:r ;:xllo and yet you can cover alot'+Unknown word of distance. That daily distan
e e e g s spent the day g¢ cheered me on when they heared/+Unknown word  about my journey. The news
Because I enjoyed it. o month later,] found myself petaling/+Unknown word back toward the place where
¥ ik T conkd bike all the way round the world” I sai meetings. That is when I decided getting/to get on the bike. I haven
OK.I knew I couldn’t ride across the oceans. I came mountain bike trails so I  could spent/spend the day going up and
continents from coast to coast. The more I thought ab all of that f I hadn’t decide/decided to try biking instead of
If I will do this,I will have to thoroughly prepare I thou| | When you were a careless eight year old/Add dashes kid riding a bike with
over towering mountains and across burning deserts? I could continue onmy way ./Delete space I never gave up on
language? a bike with your friends racing/Add a space each other around the neight
After a few months of training,I set off. This was hard way as a grownup unti’Add a space my friends presented me a
oondn cboneed meo oo mhos S hanead bt o I brand-new bike. At first I/Add a space was a bit skeptical about

a couple of davs later .I’Add a space changed completely my minc ¥

< >
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CONGRATULATIONS

You know how to develop complex grammars
with the graph editor to develop various NLP

applications



