OcHoOBbl 06pPaboTKN TEKCTOB

Jlekumna 6

dopmanbHblie TPAMMATUKN U CUHTAKCUYECKUM aHaNKn3



[ lpyumep cCMHTaKcmn4yeckoro
pa3bopa

S

NG

NP VP

N

John V NP

| N

ht Det N

the ball



[ 1e MOXeT ObITb NONE3HO
3HaHWEe CUHTaKkcuca?

* MalLnHHBIN NepeBo.,

» [eHepauunsa TekcTa
—AnNasioroBble CUMCTemMbl
* VIaBneyeHne nHdopmaumnn

* [loHMMaHmne Ha 4YTO/KOro HarnpaBeHo
9MOLUMOHarbHOE BbiCKa3biBaHUE



[ 1naH

* [ paMMaTMKa eCTeCTBEHHOIO A3blKa

» PopMmarnbHble rpaMmMaTUKK
—KOHTEKCTHO-CBODOAHbLIE rpaMMaTUKK
—[ pamMMaTUKM 3aBUCUMOCTEN
—KaTteropuanbHble rpaMMaTUKA

* CMHTaKcun4eckun pasoop
 [pynnupoBka (PparMeHTMpoBaHUE)



[ paMMaTMKa coCTaBNAOLLNX

* MUMEHHada rpynna (rpynna
cyuwiectButenbHoro, noun phrase, NP)

* rpynna npunaratensHoro (adjectival phrase,
ADJP)

* Hape4dHagqa rpynna (adverbial phrase, ADVP)

* NpeanoxHasa rpynna (prepositional phrase,
PP)

» rmaronbHas 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 OTU LLKOSTBHUKKM] cKOpO[ve BYAYT nucaTb][ne AUKTAHT[re MO [ne PYCCKOMY A3bIKY]]]]



KOHTEKCTHO CBOOOAHbIE 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



dopmanbHoe onpeneneHme

N IMHOXeCTBO HeTepMUHAalNbHbLIX CUMBOJOB

MHO>XeCTBO TepMMUHarbHbIX CUMBOJIOB
(Henepecekatouieeca ¢ N)

MHO>XECTBO npaBun, Kaxxgoe Bnaga A — g3
R rae A - HeTepMuHan,
3 - CTpOKa CMMBONOB N3 MHOXeCTBa (X U N )x

S |cMMBOJ Ha4yana




CornacoBaHue
* [lpnmep

—MO PYCCKOMY SAA3bIKY
—PYCCKUN A3bIK

* [lpobnema: YBenmnyeHne KonmyecTtBa
npaBuI

* PelweHune: BBeaeHne napameTpoB O
HETEPMUHANbHbLIX CUMBOJIOB

—cM. Jurafsky, Martin rnasa 15



OTKyOa B3siTb rpaMMaTuKy?

* HanncaTtb BPY4HYHO

* BbiBOA rpammaTukm no 6aHKy oepeBLEB
—Penn Treebank Project

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

(ADJP (NP 61 years)
old)
)

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

(NP the Dutch publishing group)))))



OKBMBANEHTHOCTb rpaMMaTuK

* SKBUBASIEHTHOCTb
—CuUnbHas (s13bIK + gepeBbs pa3dopa)
—cnabagq (TonbKo A3bIK)

 HopmanbHaa doopma rpaMmmaTUKu
(XOMCKOro)
— A—BC
-A—a

» Bcerpa cyuwiectByeT npeobpasoBaHue B

HopManbHY0 oopMy (crnabas
OKBWBANEHTHOCTDb)



KOHTEKCTHO-CBOOOAHbIE rPAMMAaTUKN U
perynsapHbie A3blKu

* KOHTEKCTHO-CBOOOAHbLIE r(PaMMaTUKA
ABMATCA 0000OLLEHNEM PETYIAPHBbIX
rpamMmaTmK

» LleHTpanbHaa BCTaBka A4 — aApS
* [Ipnmep:
—The luggage arrived.

—The luggage that the passengers checked arrived.

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



CunHTakcmyeckasd MHOro3Ha4YHoCTb

L7

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

/\

<0 OGO

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



[1pyrme tmnbl rpamMmmaTumK



[ paMMaTuKa 3aBUCUMOCTEN

* CNnocobHOCTbL NpeackasbiBaTb apryMeHThl
Npu CUHTaKCM4eckom pasbope

» XOPOLLUO OTpaXarT cneLlunmuky A3blKoB C
NPOnN3BOJIbHLIM NOPAAKOM CIOB

* MoXeT ObITb aBTOMaTU4eCKM nony4yeHa m3
nepesa pasbopa Ha cocTaBnsaoLme

hid
/
nsubj dobj
¥ R

They letter

the shelf

the



KaTeropmnanbHas rpamMmmMmaTmnka

« KaTeropuun dopas:
—CocToAaT U3 PYHKTOPOB N apryMmeHoB

—X/Y - pyHKUMA U3 Y B X. APryMeHT nNpucoegmHAETCS
K'Y cnpasa, 4ToObI nony4unsnocb X

—X\Y - ... cneBa ...
° anMep DYHKTOP
Harry eats apples
NP (S\NP)/NP NP <«—— Apryment

S\NP




CuHTaKcn4yeckmn pasoop



CuUHTaKcn4yeckmnn pasoop

* PaccmaTtpuBaeMbie anropuTtmbl
—MeToa pekypcuBHoro cnycka (top-down parsing)
—Bocxogawmm aHanms (bottom-up parsing)
—Anroputm Koka-AHrepa-Kacamu (CKY Parsing)

* He paccmaTpuBaeMble, HO 4YacTo
MCMNOoJSib3yeMble anropuTMbl
—Anroputm Ipnu (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 pekypCcrBHOIo crnycka

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

Bocxoasawmm aHanum3a

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



Anropntm CKY

* lllar 0. Npeobpa3oBaTb rpamMmmaTuKy K
HOpManbHON dbopme

« Ariroput™ (AMHaAMU4ecKoe 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| }



Pacrno3HaBaHue

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]

T | 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]




3anoMMnHaHue NnyTen

B
PN
|




CuUHTaKcn4yeckmn pasoop

Book the flight  through Houston

S —-NPVP S, VP, Verb, 1. VP1.

S —-X1VP Nominal, ~| S, VP, A2l 52, VP2,

X1 — Aux NP Noun 3

g — Xg op [0,1] [0,2] [0,3] [0,4] ,9]

N —— — / v

NP — Pronoun Det -NP NP

NP — Proper-Noun \

NP — Det Nominal [1,2] [1,3] [1,4] [1,5]

Nominal — Noun | Nominal; Nominal

Nominal — Nominal Noun Noun

Nominal — Nominal PP

VP — Verb [2,3] [2,4] [2,5] /

VP — Verb NP — Prep I P_P !

VP — X2 PP 'ep

X2 — Verb NP

VP — Verb PP [3,4] [3,5]

VP — VP PP NP, °

PP — Preposition NP Proper-
Noun
[0,1]




[ pynnupoBKa

 Partial parsing, Shallow parsing

* Chunking, dparmeHTupoBaHumne

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

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



[ pynnupoBKa Ha OCHOBE MpaBuI

3 S ¢
A
S — PP* NP PP* VP PP* FST,
3 NP pD Up ;
A
PP — IN NP FST2
3 NP P NP VP {
NP — (Det) Noun® Noun
NP — Proper-Noun v A
VP N VB FST1 (KoHeuHbI npeobpasosaTens)
VP — Aux VB t
s Det NN NN p PN Aux VB

The morning flight from Denver has arrived



[ pynnupoBKa Ha OCHOBE

MaLLUMHHOIo oby4yeHus

» Knaccol BIO (begin, inside, outside)
* TPEHNPOBOYHOE MHOXECTBO - Treebank

Classifier
DTmr NN/ IN N;;

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

[Mpusnaku: The, DT, B NP, morning, NN, | _NP. flight, NN, from, IN, Denver, NNP



3aknyeHumne

* VIay4yeHhl

—HEeKoTopble 0CODEHHOCTU rpaMmmaTuK
eCTeCTBEHHOIO s13blKa

—Hanbonee ncnonb3yemble TUMbl opMaribHbIX
rpaMmmaTuK

—HEKOTOpble anropMTMbl CUMHTAKCUYeCcKoro pasbopa
—noaxodbl K rpynnupoBKe



Cnepytouiasa nekyus

o CTAaTncTN4eckmne Metoabl CUHTAaKCUYECKOro
dHAJ1N3a



