OcHOBbl 06pPaboTKN TEKCTOB

Jlekuuna 7/

dopmasibHble TPaMMaTUKU U CUHTAKCUYECKMIN aHANU3



[ lpmep CUMHTaKCU4YEeCKOoro
pa3bopa

S

N

NP VP

N

John V NP

| N

ht Det N

the ball



[ e MOXeT ObITb NONe3Ho
3HaHMe cuHTakcuca?

* MallMHHBLIN NepeBo.,

» [eHepauuns TekcTa
—[1nNalioropble CUCTeMbl
* VIaBne4yeHne nHdopmauunn

* [loHMMaHMe Ha 4YTO/KOro HanpaBfeHo
9MOLUMOHarnbHOE BbiCKa3biBaHUE



[ 1naH

* [ paMMaTMKa eCTeCTBEHHOIO A3blKa

» PopMmarnbHble rpaMmmMaTUKK
—KOHTEKCTHO-CBODOAHbLIE rpaMMaTUKN
—[ pamMmaTukmn 3aBUCUMOCTEN
—KaTteropunanbHble rpaMMaTUKA

* CMHTaKcmn4eckun pasoop
 [pynnupoBka (PparmeHTUpoOBaHUE)



[ paMMaTmKa coCcTaBnAOLLMNX

* MUMEHHad rpynna (rpynna
cywlectButenbHoro, noun phrase, NP)

* rpynna npunaratenbHoro (adjectival phrase,
ADJP)

* Hape4yHasda rpynna (adverbial phrase, ADVP)

* MpeanoXxHada rpynna (prepositional phrase,
PP)

* rnaronbHasa rpynna (verb phrase, VP);



http://en.wikipedia.org/wiki/Noun_phrase
http://en.wikipedia.org/wiki/Adjectival_phrase
http://en.wikipedia.org/wiki/Adverbial_phrase
http://en.wikipedia.org/wiki/Prepositional_phrase
http://en.wikipedia.org/wiki/Verb_phrase

[ lpnmep

// [T

3T|/| LLIKONbHUKM CKOPO OyAyT NncaTb ANKTAHT MO PYCCKOMY FI3I:>IKy

[s[ne DTW WIKONBHMKK] cKOpOo[ve OyOyT nNucatb][ne ANKTAHT[re MO [ne pycCKkOMY A3bIKY]]]]



KOHTEKCTHO CBODOOAHbIE rPaMMaTUKN

Noun — flights | breeze | trip | morning

Verb — is | prefer | like | need | want| fly

Adjective — cheapest | non-stop | first | latest | other | direct
Pronoun —me ||| you |it

Proper-Noun — Alaska | Los Angeles | Chicago
Determiner — the |a|an |this|these | that
Preposition — from |to | on | near
Conjunction — and | or | but

S — NP VP | + want a morning flight
NP — Pronoun I

Proper-Noun Los Angeles

Det Nominal a + flight

Nominal — Nominal Noun  morning + flight
Noun flights
VP — Verb do
Verb NP want + a flight
Verb NP PP leave + Boston + in the morning
Verb PP leaving + on Thursday

PP — Preposition NP from + Los Angeles



[ lpnmep

NP / \
/ \
Pro Verb
| /’\
/ prefer Det Nom

VRN

a Nom Noun

|

Noun  flight

|

morning



dopmanbHoOe onpeneneHne

N [MHOXEeCTBO HeTepMUHallbHbIX CUMBOJIOB

MHOXECTBO TepMUHarNbHbIX CUMBOJIOB
(HenepecekawLlleeca c N)

MHOXXEeCTBO NpaBuIl, Kaxgoe Buaa A — ;3
R rae A - HeTepMuHan,
3 - CTpOKa CMMBOJIOB U3 MHOXecCTBa (X U N )x

S |CMMBOJT HA4ana




CornacosaHue
* [lpumep

—MNO PYCCKOMY SA3bIKY
—PYCCKUN A3bIK

* [lpobnema: YBennyeHme KonnyecTBa
npaBun

* PelweHune: BBeaeHne napameTpoB O
HETEPMUHANbHbLIX CUMBOJIOB

—cM. Jurafsky, Martin rmaesa 15



OTKyaa B3ATb rpaMmmMaTuKy?

* Hanuncatb BPY4HYHO

* BbiBOA rpammaTikm no 6aHKy JepeBLEB
—Penn Treebank Project

( (S (NP-SBJ (NP Pierre Vinken)

(ADJP (NP 61 years)

y
(VP will
(VP join
(NP the board)
(PP-CLR as

old)

(NP a nonexecutive director))
(NP-TMP Nov. 29)))
)
( (S (NP-SBJ Mr. Vinken)
(VP is
(NP-PRD (NP chairman)
(PP of

(NP (NP Elsevier N.V.)

I

(NP the Dutch publishing group)))))



OKBMBANEHTHOCTb rpaMMaTUK

e JKBMBATIEHTHOCTb

—CcunbHaga (A3blK + AepeBbs pa3dopa)
—cnabas (TonbKo A3bIK)

 HopmanbHasa opma rpaMmmaTUKu
(XOMCKOro)
— A—BC
—-A—a

* Bcerpa cyulectByeT npeobpasoBaHue B

HopMarnbHYO dopMy (cnabas
OKBNBANEHTHOCTL)



KOHTEKCTHO-CBODOOHbIE rpaMMaTUKN U
pPerynsapHble A3bIKK

* KOHTEKCTHO-CBOOOAHbIE rPaMMaTUKM
ABMAOTCA 0000OLLEHNEM PETYIAPHBbIX
rpamMmaTmK

» LleHTpanbHasa BCcTaBka A — aApS
* [Ipnmep:
—The luggage arrived.

—The luggage that the passengers checked arrived.

—The luggage that the passengers that the storm
delayed checked arrived.



CuHTakcmyeckass MHOrosHa4YHoCTb

L7

Hapopn benapycu 6yneTt »Xutb nsioxo, HoO Hegonro (A.l. JlykaleHKo)

/\

<0 OGO

Hapopn benapycu byget >xutb nnoxo, Ho Hegonro (A.l'. JlykaweHko)



[lpyrme tmnbl rpaMmmaTuk



[ paMMaTuKa 3aBUCUMOCTEN

» CNnocobHOCTbL NpeackasbiBaTb apryMeHThl
Npu CUHTaKCM4eckom pasbope

» XOPOLLUO OTpaarT cneLunmuky A3blKoB C
NPOU3BOSIbHbLIM MOPAAKOM CIOB

* MoXeT ObITb aBTOMaTU4YECKU Mony4vyeHa mn3
nepesa pa3bdbopa Ha cocTaBnsoLme

hid
/
nsubj dobj
¥ R

They letter

the shelf

the



KaTeropmanbHaa rpaMmmaTtumKka

» KaTeropuun dopas:

—CoCTOAT N3 PYHKTOPOB N apryMeHoB

—X/Y - pyHKUMA U3 Y B X. ApryMeHT nNpucoegmnHAETCS
K'Y cnpasa, 4ToObl nonyvunnocb X

—X\Y - ... cneBa ...
* Mpumep OyHKTOP
Harry eats apples
NP (S\NP)/NP NP <«—— Apryment

S\NP




CuHTaKcn4yeckmnn pasoop



CunHTakcmn4yeckmnm pasoop

* PaccmaTtpuBaemMbie anropuTtmol
—MeTon pekypcmBHOro cnycka (top-down parsing)
—Bocxogawmnn aHanns (bottom-up parsing)
—Anropntm Koka-AHrepa-Kacamu (CKY Parsing)

* He paccmaTpuBaeMble, HO 4YacTo
NCIoJib3yeMble arifOpuTmbl
—Anroputm Opnu (Earley parser)
—Chart parser

—http://en.wikipedia.org/wiki/
Category:Parsing_algorithms



http://en.wikipedia.org/wiki/Category:Parsing_algorithms

S —- NPVP

S — Aux NP VP
S—->VP

NP — Pronoun

NP — Proper-Noun

NP — Det Nominal
Nominal — Noun
Nominal — Nominal Noun
Nominal — Nominal PP
VP — Verb

VP — Verb NP

VP — Verb NP PP

VP — Verb PP

VP —- VP PP

PP — Preposition NP

[ lpnmep

Det — that | this | a

Noun — book | flight | meal | money
Verb — book | include | prefer

Pronoun = | | she | me

Proper-Noun — Houston | TWA

Aux — does

Preposition — from | to | on | near | through

S
V‘P
RN
Verb NP
|/ O\
Book Det
thlat Nolun

flight

Nominal



MeToa pekypCUBHOIO cnycka

S S S

N N

NP VP Aux NP VP VP

S S

/\ /\ /]\ /\|

Aux NP VP Aux VP VP VP

A | N RN

Det Nom PropN Det Nom PropN V NP V




KCTOB

Bocxoodawmm aHannmsa

Book that flight

Noun Det Noun

Book that flight

Verb Det Noun

Book that flight

Nominal Nominal Nominal
Nn|-u11 Det Nc|-u11 Verb Det N0|un
Bo|ok th|at ﬂj;Lht Bn|nk th|at ﬂj;Lht
NP NP
Nominal Nominal VP Nominal Nominal
Nc|-u11 Det Nc!un Ve!rb Det Nc|-u11 Verb Det Nc|-u11
B0|ok th|at ﬂiLht Bc!nk th|at ﬂj;'ght Bo|ok th|at ﬂj;'ght
VP
VP NP NP
Nominal Nominal
Verb Det N0|u11 Verb Det Nc|-u11
Book th|at ﬂiiht Bn|nk th|at ﬂjf|g,ht



Anroputm CKY

 lllar 0. Npeobpa3oBaTb rpamMmmaTuKy K
HopManbHON opMe

« Ariroput™ (AMHaAMU4YecKoe nporpamMmmmpoBaHme)

function CKY-PARSE(words, grammar) returns table

for j—from 1 to LENGTH(words) do
table[j—1,jl—{A |A — words[j] € grammar }
for i —from j — 2 downto 0 do
for k—i+1toj—1do
tablelij] «—table[ij] U
{A|A — BC € grammar,
B € tableli, k|,
C € tablelk,j| }



Pacno3HaBaHue

Book the flight  through Houston
SP, VP, S, VP, X2 S1, VP1,
Nominal, S2, VP2,
Verb,Noun S3
[0,1] [0,2] [0,3] [0,4] [0,5]

Det NP NP
[1,2] [1,3] [1,4] [1,5]
| Nominal, Nominal
Noun
[2,3] [2,4] [2,5]
[3,4] [3,5]
| NP,
Proper-
Noun
[0,1]




3anoMUHaHWE NyTen

[
: Eo—g*




CunHTakcmn4yeckmnm pasoop

S —- NP VP
S—-X1VP

X1 — Aux NP

S —-> VP

S - X2PP

NP — Pronoun

NP — Proper-Noun

NP — Det Nominal
Nominal — Noun
Nominal — Nominal Noun
Nominal — Nominal PP
VP — Verb

VP — Verb NP

VP — X2 PP

X2 — Verb NP

VP — Verb PP

VP — VP PP

PP — Preposition NP

Book the flight  through Houston
S, VP, Verb,+ 1, VP1,
Nominal, | ————— e X2' | 2, VP2,
Noun 3
[0,1] [0,2] [0,3]/ [0,4] 0,5]
— — / v

Det NP’ MNP
[1,2] [1 C’k [1,4] [1,5] \
T —— . b B .
Nominal: Nominal
Noun
[2,3] [2,4] [2,5] /
— y i
Prep—— PP
o s

— NP, Y

Proper-
Noun

[0,1]




[ pynnupoBKa

» Partial parsing, Shallow parsing

* Chunking, dpparmeHTUpoBaHumne

—[ne The morning ﬂight][PP from][Np Denver]|vw has
arrived]

—[ne The morning flight] from [ve Denver] has arrived



[ pynnnpoBKa Ha OCHOBE MnpaBuIl

3 S ¢
A
S — PP* NP PP* VP PP* FST,
3 NP PP VP ,
A
PP — IN NP FST2
3 NP p NP VP
NP — (Det) Noun® Noun
NP — Proper-Noun v A
VP N VB FST1 (KoHeuHbI npeobpasoBaTerb) ;
VP — Aux VB ‘
s Det NN NN p PN Aux VB

The morning flight from Denver has arrived



[ pynnnupoBKa Ha OCHOBE

MaLLUMHHOro oby4yeHus
» Knaccol BIO (begin, inside, outside)
* TpeHNPOBOYHOE MHOXECTBO - Treebank

Classifier
DTmr NN/ IN N;;

e morning | f| |g ht | from Denver arrived

[MpusHakn: The, DT, B_NP. morning, NN, | NP, flight, NN, from, IN, Denver, NNP



3aknyeHue

* VIay4yeHbhl

—HEKOTOpble OCODEHHOCTM rpaMMaTUK
eCTeCTBEHHOrO s13blKa

—Hanbornee ncnorb3yemble TUMNbl OPMarbHbIX
rpaMmmaTuK

—HEeKOoTOopble anropuTMbl CUHTaKCU4YecKoro pasdopa
—noaxonbl K rpynnupoBKe



Cnepytouiasa nekyus

e CTatTncTnyeckne Metoabl CUHTAaKCUYECKOro
dHaAllN3a



