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Corpus Pattern Analysis

= John Sinclair o WSD:

= v autentickom pouziti jazyka je vacsina ambiguit
rieSitelna pomocou kontextu

= |exikalna jednotka by mala byt popisana
syntagmaticky | paradigmaticky

= Patrick Hanks: Corpus Pattern Analysis (CPA)

= poloformalny lexikalny popis, ktory konzistentne
Implementuje Sinclairov koncept zachytavania
vyznamu Vo vzoroch pouzitia v jazyku namiesto
lexikalnych jednotiek, ktoré su pouzivané v tradiCnej
lexikografi
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Pattern Dictionary of English Verbs

= Pattern Dictionary of English Verbs (PDEV)

= zachycuje "normalne” pouzitia daneho slovesa
zotriedené do vzorov (patternov)

= pattern pozostava z lematizovaného slovesa a
relevantnych kolokacii

= kolokéacie su klasifikovana pomocou sémantickych
typov, sémantickych roli a lexikalnych mnozin

= kazda propozicia je parafrazovana pomocou vety,
v ktore] su oznacené vsetky relevantné kolokacie

= parafrdza predstavuje implikaturu alebo
vyznamovy potencial aktivovany prislusnym
patternom
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Human 1 = Student | Disciple]] follow [[Human 2 = Teacher]]

[[Human 1 = Student | Disciple]] studies and is influenced by or tries to practice the
teachings of [[Human 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Document | Plan]]

[[Hurman | Institution]] acts in accordance with [[Command | Plan]] (expressed in
[[Document]])
4 [[Event 1]] fellow ([[Event 2]11)

[[Event 1]] happens after and typically as a consequence of [[Event 2]]

9 [[Artifact | Proposition]] answer {need | purpose}

[[Artifact | Proposition]] provides what is necessary for some purpose
10 [[Deity | Eventuality]] answer {prayer}

[[Eventuality]] desired by [[Hurman]] happens
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Human 1 = Student | Disciple]] follow [[Human 2 = Teacher]]

[[Human 1 = Student | Disciple]] studies and is influenced by or tries to practice the
teachings of [[Human 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Document | Plan]]

[[Human | Institution]] acts in accordance with [[Cemmand | Plan]] (expressed in
[[Document]])
4 [[Event 1]] fellow ([[Event 2]])

4 [[Event 1]] happens after and typically as a consequence of [[Event 2]]

3 [[Artifact | Proposition]] answer {need | purpose}

[[Artifact | Proposition]] provides what is necessary for some purpose
10 [[Deity | Eventuality]] answer {prayer}

[[Evertuality]] desired by [[Hurman]] happens

Propozicia
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Human 1 = Student | Disciple]] follow [[Human 2 = Teacher]]

[[Human 1 = Student | Disciple]] studies and is influenced by or tries to practice the
teachings of [[Human 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Document | Plan]]

[[Human | Institution]] acts in accordance with [[Cemmand | Plan]] (expressed in
[[Document]])
4 [[Event 1]] fellow ([[Event 2]])

[[Event 1]] ha#pens after and typically as a consequence of [[Event 2]]

|
9 [[Artifact | Proposition]]
[[Artifact | Proposition]Yprovides what is necessary for some purpose

10 [[Deity | Eventuality]] a er {prayer}
[[Eventuality]] desi by [[Human]] happens

Lematizované sloveso

swer {need | purpose}
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Human 1 = Student | Disciple]] follow [[Human 2 = Teacher]]

[[Human 1 = Student | Disciple]] studies and is influenced by or tries to practice the
teachings of [[Human 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Document | Plan]]

[[Human | Institution]]\acts in accordance with [[Cemmand | Plan]] (expressed in
[[Document]])
4 [[Event 1]] fellow ([[Event 2]1])

[[Event 1]] happens after and typically as a consequence of [[Event 2]]

3 [[Artifact | Proposition]] answer {need | purpose}
[[Artifact | Proposition]] provides what is necessary for some purpose

10 [[Deity | Eventualjfy]l] answer \{prayer}
[[Eventuality]] desired by [[Hu an]]ﬂwappens

Relevantné kolokacie
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Human 1 = Student | Disciple]] follow [[Human 2 = Teacher]]

[[Human 1 = Student | Disciple]] studies and is influenced by or tries to practice the
teachings of [[Human 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Document | Plan]]

[[Human | Institution]] acts in accordance with [[Cemmand | Plan]] (expressed in
[[Document]])
4 [[Event 1]] fellow ([[Event 2]])

[[Event 1]] happens after and typically as a consequence of [[Event 2]]

3 [[Artifact | Proposition]] answer {need | purpose}

[[Artifact | Proposition]] provides what is necessary for some purpose
10 [[Deity | Eventuality]] answer {prayer}

[[Evertuality]] desired by [[Hurman]] happens -

Parafraza
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Human 1 = Studegt | Disciple]] follow [[Human 2 = Teacher]

[[Human 1 = Student | Disciple]] studies and is influenced by o
teachings of [[Muman 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Docum

[[Human | xstitution]] acts in accerdance with [
[[Document]])
4 [[Event 11Y follow ([[Event 2]11)

1]] happens after and typic

Ffles to practice the

t | Plan]]
mrmand | Plan]] (expressed in

v as a consequence of [[Event 2]]

9 [[Artifact | Proposition]

[[Artifact | Propositicn]] provides what is necessary for some purpose
[Deity | Eventuality]] answer {prayer}

nswer {need | purpose}

[[Evertuslity]] desired by [[Hurman]] happens

Sémanticka rola
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Human 1 = Student | Disciple]] follow [[Human 2 = Teacher]]

[[Human 1 = Student | Disciple]] studies and is influenced by or tries to practice the
teachings of [[Human 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Document | Plan]]

[[Human | Institution]] acts in accordance with [[Cemmand | Plan]] (expressed in
[[Document]])
4 [[Event 1]] fellow ([[Event 2]])

[[Event 1]] happens after and typically as a consequence of [[Event 2]]

3 [[Artifact | Proposition]] answer {nged | purpose}

[[Artifact | Proposition]] provides what is necessary for some purpose

10 [[Deity | Eventuality]l] answer {ppayer}
[[Evertuality]] desired by H}P@&n?] happens

Lexikalna mnozina
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Pattern Dictionary of English Verbs

= Priklad:

2 [[Humamyl = Student | Disciple]] follow [[Human 2 = Teacher]]

[[Humar 1 = Student | Disciple]] studies and is influenced by or tries to practice the
teachingsof [[Human 2 = Teacher]]
2 [[Human | Institution]] follow [[Command | Document | Plan]]

[[Human | Institution]] acts in accerdance with [[Cemmand | Plan]] (expressed in
[[Document]])

4 [[Event 1]] fellow ([[Event 2]])
[[Event 1]] happens after and typically as a consequence of [[Event 2]]

g [[Artifact | Propasition
[[Artifact | Proposition]] provides what is necessary for some purpose
10 [[Deity | Eventuality er {prayer}

[[Eventuality]] desire urman]] happens

answer {need | purpose}

Semanticky typ
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Zadanie ulohy

= Motivacia
= CPA povazujeme za uzitocnu
a jasne pochopitelnd metodu

= doteraz ale chyba dokaz, ze CPA je vhodna aj na
strojové spracovanie jazyka

= Vstup

= 30 anglickych slovies

= cca 300 manualne anotovanych viet pre kazde
sloveso

= Vystup
= aplikacia, ktora zadanej vete priradi pattern
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Dostupné udaje

= 30 anglickych slovies

= cca 300 manualne oznackovanych viet
= |iSia sa pokrytim v korpuse

= |iSia sa distribuciou patternov

= |iSia sa medzianotatorskou zhodou

= 10 slovies pre podrobné experimenty

= reprezentanti z celého spektra charakteristik

- slovesa s malou aj velkou frekvenciou
- slovesa s malym aj velkym mnozstvom patternov
- slovesa s malou aj velkou perplexitou
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Metodika rieSenia tlohy

= 10 pilotnych slovies odladime ru€¢ne

= vymyslime vhodnu reprezentaciu viet

= vyladime parametre algoritmov strojoveho ucenia
= 20 slovies spracujeme automaticky

= urcime, ktoremu z 10 pilotnych slovies sa sloveso
podoba najviac

= podla toho urCime vhodnu reprezentaciu viet

= podla toho nastavime parametre algoritmov
strojového ucenia
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Co vieme o vstupnych tdajoch

= PocCet dostupnych udajov

600
500
400
300

20

o

10

o

ally claim enlist halt plough plug submit wake

o

M Train M Test
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Co vieme o vstupnych tdajoch

= Distribucia patternov, perplexita

120.00% 9.00
8.00
=== - =
80.00% 6.00
5.00

60.00%
4.00
40.00% 3.00
2.00

20.00%
1.00
0.00% 0.00

ally arrive claim cry enlist halt plough plug submit wake
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Co vieme o vstupnych tdajoch

= Pokrytie v BNC50

0.0030

0.0025
0.0020
0.0015
0.0010
0.0005
0.0000 . I - . . l -

aIIy arrive claim enlist halt plough plug submit wake
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Co vieme o vstupnych tdajoch

= Pokrytie v BNC50

Hally marrive  claim Ecry Eenlist = halt Eplough ™ plug B submit = wake
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Co vieme o vstupnych tdajoch

= Medzianotatorska zhoda

1.4 9.00
8.00

1.2
7.00

1
6.00
0.8 5.00
0.6 4.00
3.00

0.4
2.00

0.2
1.00
0 0.00

ally arrive claim enlist halt plough plug submit wake

B Fleiss kappa ® ARG M Perplexity
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Vystupneé triedy

= Normalne pouzitia and exploatacie
= Anomalny argument (.a)

[[Human | Vehicle | Animal]] arrive [NO OB]J] {at [[Location]]}
The plot had arrived at Beirut.

= Coercion (.c)

[[Human]] drink [[Beveragel]]

She drank 8 glasses of spirits

= Figurativne pouzitie (.f)
[[Human | Institution]] arrive [NO OB]J] {at [[Concept = Considered Opinion]]}

Nobody arrives at ICI board level without some steel in his character.
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Vystupneé triedy

= Anomalna syntax (.S)

[[Human 1 | Institution 1]] legally imposes a fine on, imprisons, or inflicts harm on
[[Human 2 | Institution 2]] for [[Action]]

We punish too much—and in particular, we imprison too much

= Specialne znacky X a U
= Chyby v taggovani a dalsi sum (x)

Ally McCoist salutes Rangers' second goal

= Neklasifikovatelné (u)

ZnacCka pre inStancie, ktorym nie je mozné priradit’ ani jeden z definovanych patternov
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Vystupne triedy

Patterny by mali byt triedy, ale

= n patternov=n+4n + 1+ 1 tried

Nemame dostatok inStancii pre kazdu triedu

= potrebujeme aspon 5-10
Aké sl moznosti?

= zIluzit exploatacie s normalnymi pouzitiami
= odstranit triedy s malymi frekvenciami
= zIlUCit podobne patterny

Ako oSetrit Specialne triedy X a U?
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Strojové ucenie

= Reprezentacia objektov z realneho sveta

= vytvorime mnozinu rysov, ktorymi budeme objekty
charakterizovat

= inStancie budeme reprezentovat’ vektormi rysov

Kralovna mori: <1500t, 5kW, 100m, 1976>
Victoria II: <1600t, 4kwW, 105m, 1876>
Enez Euza: <100t, 1kW, 50m, 2006>
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Strojové ucenie

= Klasifikacna Gloha
= kazdej inStancii priradime triedu z mnoziny
vystupnych tried

= vedomost, aku triedu priradzovat ziskame z
InStancii, ktoré uz tuto triedu maju priradenu

Potopi sa?
{TRUE,
FALSE}

Kralovna mori: <1500t, 5kwW, 100m, 1976, T>
Victoria Il: <1600t, 4kW, 105m, 1876, F>
Enez Euza: <100t, 1kw, 50m, 2006, F>
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Strojové ucenie

= Reprezentacia objektov z realneho sveta

= vytvorime mnozinu rysov, ktorymi budeme objekty
charakterizovat

= inStancie budeme reprezentovat’ vektormi rysov

Do akého

patternu patria
o ‘ vety?

* The first major problem is
to <access> the arc data .

Ako reprezentovat’
vety?

» This can be <accessed>
even if the machine wo n't boot .

eInteractive video as its name
suggests gives pupils control

over what is <accessed> . %f ©
)
o
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Baseline

Kazdej instancii priradime
najpravdepodobnejsi pattern

90.00% 9.00
80.00% 8.00
70.00% 7.00
60.00% 6.00
50.00% 5.00
40.00% 4.00
30.00% 3.00
20.00% 2.00
10.00% 1.00

0.00% 0.00

ally arrive claim enlist halt plough plug submit wake

B Accuracy M Perplexity
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Bag-of-words

= Je znalost slov okolo cielového slovesa
dostatocna na klasifikaciu patternov?

= mnozina rysov bude tvorena slovami

- rys koduje informaciu, kolkokrat sa dané slovo vyskytuje
v klasifikovanej vete

the

first
major

problem

* The first major problem is
to <access> the arc data .

» This can be <accessed>
even if the machine wo n't boot .

Rys = slovo
odnota = # vyskytov

eInteractive video as its name
suggests gives pupils control

over what is <accessed> . ffiz
)
y weey
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Bag-of-words

= Aké slova pouzit v mnozine rysov?
= najcastejSie slova z korpusu
= slova vyskytujuce sa v trénovacich udajoch
= Experimenty s DT, kNN, SVM, Adaboost

= 10-fold cross-validation

= robustnost modelu
= konfidencny interval pre mieru uspesnosti
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Bag-of-words

= Vysledky:

90.00% 9.00
|

80.00% 8.00
70.00% 7.00
60.00% 6.00
50.00% 5.00
40.00% 4.00
30.00% 3.00
20.00% 2.00
10.00% 1.00

0.00% 0.00

ally arrive claim enlist halt plough plug submit wake

W Baseline = Bag-of-words M Perplexity
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Dalsie pristupy

= Bag-of-words vyuziva len slova

= MOzme pouzit syntax a sémantiku

= Aké nastroje mozeme pouzit?
Tagging (Stanford POS tagger)

Parsing (Stanford parser)

Name entity recognition (Stanford NER)

WordNet
Populacie semantickych typov

Trivialne pravidla
- napr. zamena he, she su typ Human
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Defaultna sada rysov

= Martin Holub a Silvie Cinkova vytvotili
defaultnd mnozinu rysov

= Pouzité nastroje:
= Tagging
= Parsing

= Name entity recognition
= WordNet

= Experimenty s DT, KNN, SVM, Adaboost
= 10-fold cross-validation
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Defaultna sada rysov

= Morfologicko-syntakticke rysy

= binarne rysy budu charakterizovat sloveso,
syntakticke Cleny a kontext

pasivnost
modalita

subj_pl
« The first major problem is 1p_t0
to <access> the arc data . 1p_V erb S

» This can be <accessed>
even if the machine wo n't boot .

eInteractive video as its name
suggests gives pupils control
over what is <accessed> .

0,0010,..1>
#2:<1,1,0,0,0, ...,1>
1,0,0,0,1, ..., 1>
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Defaultna sada rysov

= Morfologicko-syntaktickeé rysy
= Charaketistika cielového slovesa
- napr. pasivnost, modalita, negacia, cas

= Charakteristika najblizSieho kontextu slovesa (3
slova pred slovesom a 3 slova za slovesom)

- zaradenie slova do jednej z definovanych skupin (napr.
substantiva, adjektiva, slovesa, modalne slovesa,
prislovky, ...)

= Charakterizacia syntakticky zavislych slov
- existencia subjektu, objektu, adverbialov



Uvod | Uloha a Gdaje | Experimenty | Zaver

Defaultna sada rysov

= Sémantickeé rysy

= binarne rysy budu charakterizovat semanticky typ
podmetu, predmetu a kontextu

subj_human

subj_purpose
subj_static
subj_time

subj_vehicle

* The first major problem is
to <access> the arc data .

» This can be <accessed>
even if the machine wo n't boot .

eInteractive video as its name
suggests gives pupils control
over what is <accessed> .

0,0000,..1>
#2:<0,0,0,0,0, ..., 1>
0,0000,..1>
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Defaultna sada rysov

= Sémantické rysy
= Zaradenie subjektu, objektu a dvoch najblizSich
substantiv do jednej z 50 semantickych tried

= 50 sémantickych tried tvori Vossenovu ontologiu,
ktora je vrcholom v hyperonymickej hierarchii
synsetov vo WordNete

= Ontoldgia bola pouzita v praci p. Semeckého (nad
ceskym WordNetom)

= Nie je jasne mapovanie synsetov do ontologie :-(

= Vytvorime priamo mapovanie do
Sémantickych typov PDEV
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Iné sposoby extrakcie sémantickych rysov

= Hladanie sémantickych typov vo WordNete
= Aplikacia wn v Debiane

wh party -hypen

Sense 1 | party je typ Organization |

party, political party

| party je typ Institution

=> organization, organisation
=> social group
=> group, grouping
=> abstraction, abstract entity

=> entity

| party je typ Entity
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Vysledky experimentu

= Rozhodovacie stromy (DT):

100.00% 9.00
u
90.00% 8.00
0

80.00% 200

70.00%
6.00

60.00%
5.00

50.00%
4.00

40.00%
3.00

30.00%
20.00% 2.00
10.00% 1.00
0.00% 0.00

ally arrive claim enlist halt plough plug submit wake

MW Baseline ' Prirastok M Perplexity
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Vysledky experimentu

= Adaboost.M1:

100.00% 9.00
8.00

80.00%
7.00
60.00% 6.00
5.00

40.00%
4.00
20.00% 3.00
2.00

0.00%
ally arrive claim enlist halt plough plug submit wake 1.00
-20.00% 0.00

W Baseline © DT = Adaboost M Perplexity
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Vysledky experimentu

= Najblizsi susedia (KkNN):

90.00% 9.00
80.00% 8.00
0,

70.00% 200

60.00%
6.00

50.00%
5.00

40.00%
4.00

30.00%
3.00

20.00%
10.00% 2.00
0.00% 1.00

ally arrive claim enlist halt plough plug submit wake

-10.00% 0.00

M Baseline ™ Prirastok M Perplexity
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Vysledky experimentu

= Podporné vektory (SVM):

100.00% 9.00
u
90.00% 8.00
0

80.00% 200

70.00%
6.00

60.00%
5.00

50.00%
4.00

40.00%
3.00

30.00%
20.00% 2.00
10.00% 1.00
0.00% 0.00

ally arrive claim enlist halt plough plug submit wake

M Baseline = Prirastok M Perplexity
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Vysledky experimentu

= Suhrné vysledky:

100.00% 9.00
|
90.00% 8.00
|
0,
80.00% 700
70.00%
6.00
60.00%
- 5.00
50.00%
| 4.00
40.00% | -
n u 3.00
30.00% ]
20.00% | 2.00
10.00% 1.00
0.00% 0.00
ally arrive claim cry enlist halt plough plug submit wake

W Baseline = DT ™ Adaboost ®m kNN = SVM M Perplexity
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Vyhlady do budtcna :-)

= Vytvorit lepSie mnoziny rysov

= Vytvorit mapovanie synsetov WordNetu na
Sémanticke typy PDEV
= vytvorit populaciu Sémantickych typov PDEV

= Zaradit 20 slovies k podobnym pilotnym
slovesam, evaluovat vysledky

= Vyhladavat a pouzivat nové lexikalne zdroje
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Dakujem za pozornost :-)
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