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IIpenmecTByromuye HCCIEIOBaHUSA IO NPHMEHEHHUIO SJIep K CHHTaKCHYECKOMY aHaIHM3y
€CTECTBEHHOTO S3BIKa OBUIM CKOHIICHTPHPOBAHBI Ha MOCTPOCHHH SI/IEP, 3aaHHBIX B SBHOM BHJIE
Ha OCHOBE JKCIIEPTHBIX 3HAHUI ¥ C y4ETOM OrpaHHYCHHOCTH BBIYMCIHTENBHBIX BO3MOXHOCTEH. B

HACTOAMEM JIOKJIQJIC TpEeIara€rca MeEToq

MOCTPOCHMSI siIpa HAa OCHOBE OOydYEHHOMN

BEpOSTHOCTHOW Mojfies. BeposTHOCTHas Mojenb oOO0ydYaeTrcs, €€ mNapaMeTphl OTPaXkaroT
0006menns B obydaromeM Habope. IIpeamaraeMerii MeTOJ| 3aTeM HCIONB3YET 3TH apaMeTphl JUTs
OIpeeNIeH s spa JJisl IepeCTaHOBKY THITOTe3 6a30BOit MojieH. B sKCIIepIMEHTaX MCIONB3YeTCs
BEpOSTHOCTHBIN ITapcep AaHINIMICKOrO fA3bIKAa HA OCHOBE MCKYCCTBEHHOH HEHPOHHON CETH.
PaccmatpuBaeMblii METOA OOECIIEUMBACT CTATHCTHYECKM 3HAYMMOE YIYYIICHHE TOYHOCTH MO
OTHOIICHHUIO K 0a30BOMY BEPOSTHOCTHOMY Iapcepy M pe3yNbTaThl Ha YPOBHE JYUIIHMX MapCepoB

AHTJIMHACKOTO SA3BIKA.

Beeoenue

Merozusl, OCHOBaHHbIE Ha spax,
IIPOIEMOHCTPUPOBANIM  3()(EKTHBHOCTE BO MHOIMX
3ajadax W3 O00JIaCTH MAIIMHHOTO O00ydeHws. Sapa
MO3BOJISIIOT MCIIOJIb30BATH METO/BI, OMTHMH3HMPYIOMINX
MepHI, HANPSIMYIO CBSI3aHHBIE C OXHMIAEMOW TOYHOCTBIO
Ha TECTOBOM Habope (METOABI, MAaKCHMHM3UPYIOIIHE
3a30p). B orimume OT HMX, BEPOSTHOCTHBIC MEpHI,
UCHOJB3YEMBIE B CTATHUCTHYCCKUX MOJACIIAX, JIMIIb
KOCBEHHO CBsi3aHBI C O0OOIIAIOIMMK CITOCOOHOCTSIMH
METO/a.

Snpo — sr0 GyHKuMA, npejcTaBisgomas coboi
CKaJSIPHOC MPOM3BE/ICHHE BEKTOPOB MPU3HAKOB B
MHOTOMEPHOM (Mt 6ECKOHEYHOMEPHOM) TPOCTPAHCTBE

K(xy) =4()"#(y),

rie @ - ¢byskums, orobpakaromas IaHHBIE B
MPOCTPAHCTBO MpPH3HAKOB. TakwM 00pa3oM, spo B
SIBHOM WJIM HESIBHOM BHJIC 33/1a€T OTOOPaXkeHHE JAHHBIX
B IIPOCTPAHCTBO IMPU3HAKOB.

BonsmmMHCTBO paboT MO NMOCTPOCHMIO SIAEp IS
3agad 00paboTkm ecrectBeHHOro s3eika (OES) Gwuro
CKOHIICHTPHMPOBAHO Ha SIpax HaJ JAEPEBBIMH pa3bopa
(cm., manpumep, [1, 11]). Bee oTH sapa ompemessu B
SIBHOM BHJIE CBOWCTBA JICPEBEEB IOJIC3HBIE, 10 MHEHHUIO
aBTOPOB, JUIS KJIACCH(DUKALINK JEPEBEEB HA KOPPEKTHEIC
M HEKOPPEKTHBIC, M, B TOXE BPEMs, OIYCKAIOIIHEC
3¢ PEeKTHBHOE UX BHIYHCICHHE.

B TOXe BpeMs B TCOPHM MAINIMHHOIO OOYYCHUS
paccMaTpHBaICs U PYTOi MOAXOM, IPH KOTOPOM SIIPO
CTPOMTCS HAa OCHOBE BEPOSTHOCTHOM Mmomermm [8,12].
IlocTpoeHus siiep Ha OCHOBE BEPOSATHOCTHBIX MOJIEIEH
o0IagaeT psaoM MPENMYIIECTB.

Bo-nepBoix, JIMHTBUCTHYECKHE 3HAHMS
OTPAXKAIOTCS B IIOCTPOCHHMH BEPOSTHOCTHONW MOJENH, a
He camoro spa. [IocTpoeHne BEPOSTHOCTHBIX MOJIEIeH

Ha HACTOSAIIMHA MOMEHT XOPONIO M3y4eHHEBIH IpoIecc
KaKk C TOYKM 3pCHHUSA OTpPaXCHHS o00o0meHMs B
obydaromeM Habope, Tak ¥ C TOYKHM 3PEHUS KOHTPOJIS
BEITHCIUTENBHEIX ~ pacXofioB. B Toxe  Bpems,
6onmemmHCTBO HpocTpaHcTB B OES HeorpanwdeHo B
pasMepe ¥ CIOXHOCTH. B 3TOM cnydae TpyaHO
HEMTOCPEACTBEHHO ~ ONMPENCIWTh  BCE  BO3MOXKHBIC
MOJIC3HBIC CBOWCTBA JUnst siaep Oe3 moiydeHws: Takoro
KOJIN4YECTBA CBOﬁCTB, Koraa BBIYUCIINTCIIbHAS
CIIOXHOCTb Spa JENaeT ero HENPUMEHWMbBIM s
MMPAKTUYCCKUX 3a/1a9 WJIM KOraga JaHHBIC CTAaHOBSTCS
YPE3BBIYANHO PA3PEKEHHBIMI .

Bo-BTOpBIX, SAPO OMPEAEICHO C UCHOIB30BAHUEM
3HAYCHMI apaMeTOpPOB  BEPOSTHOCTHOM  MOEINH,
MIONTyIeHHBIX B pe3ynbTaTe 00ydenus. Clie/JoBaTeNnbHO,
SIPO YACTUYHO OMpejieNieHo o0yJaronmM Habopom H,
TEM CamblM, aBTOMATHYECKH OTPaXaeT CBOWCTBA,
TMOJIC3HBIC JUTS TAPCHHTA.

B HacTosmei paboTe mpe/maraeTcst HOBBIH METON
AN TONMYydYCHHWS SApa W3 BEPOATHOCTHOM MOMIEINH,
KOTOpBIi CIenpanbHO TpPHBS3aH K 337ade
mepecranoBku (reranking) rumores [4]. B 3amage
MIEPECTAHOBKY THIIOTE3, IPUMEHACMOl B ITAPCHHTE, JUIS
KQKJIOTO  NPEATOKEHMS  MpeNocTaBisieTcs  Habop
JIepeBBEB pa3dopa, JIydmHMX B COOTBETCTBHHU C 0a30BOM
MOJIETIBIO, 2 MOJIENb, OCYIIECTBISIIONMAS IIEPECTAHOBKY,
BEIOMpAaET THIOTE3y W3 CIIHCKA. B kauectBe
BEPOSTHOCTHO#M MOJIeny MBI HCIIONB3yeM
CTaTUCTUYECKHH Iapcep Ha OCHOBE HEHPOHHOH CETH
[6]. Meton, WMCHONB3YIOMMIA MpemIaraeMoe Sapo |
MEPIIENTPOH ¢ rosocoBanueM [5] mis mepectanosku 20

! Cwm., manpumep, [7], rae obcyxmaercs, mouemy

TCHCPATUBHBIC BCPOATHOCTHBIC MOJACIM JIy4lle, 4YCeM
MOJIENIM,  MapaMeTPU3UpPOBAHHBIE IS OLCHKH
armoCTOPMOPHON BEPOSITHOCTH.



THUIIOTE3, NIPEHIaraCMbIX CTATUCTHYCCKHUM ITIapCEPOM,

IIO3BOJISCT JOCTUYb CTaTUCTHYCCKH 3HAYUMOTI'0
yaydmeHHusa 110 CpaBHCHHUIO C 6azoBoit MOACHIBIO JIJIA
CTaHI[apTHOﬁ 3aJ1adyu CHHTAaKCHYCCKOI'o aHai3a

kopmyca Penn Tree Bank Wall Street Journal [9].

Ilocmpoenue adep na ocnoge 6epPoOAMHOCHM HBIX
Mmooeneiu

B mocnieiHue rofibl OBUIO MPEUIOKEHO HECKOJIBKO
METO/IOB TIOCTPOEHMS siZIep Ha OCHOBE OOYYEHHBIX
BEPOSITHOCTHBIX Mojieneil. Hapsiy ¢ mooKHTENbHBIMI
pe3yapTaTaMM NPUMEHEHHS 3THUX 1P K HEKOTOPHIM
MPaKTHIECCKUM 33/1adyaM, MX MPHMEHHE OO0YCIOBICHO
TEOPETHYECKMMH PE3YJIbTATaMH, KOTOpBIE IMO3BOJISIOT
0XXHIATh yIydIIeHHe TOYHOCTH TaKUX
K1accH(MKATOPOB IO CPABHEHHIO ¢ BEIOOPOM Hamboree
BEPOATHON THIOTE3bl B COOTBETCTBHM C MCXOJHOU
Mozensio. B Hacrosmem pasnene OymeT paccCMOTpeHa
MIPUMEHHUMOCTD JIBYX HPEIIIECTBYIOMHUX AIEP, a TaK HKE
MPENIOKEHO HOBOE SAAPO, IOCTPOCHHOE CIIEIHATBHO
JUTA 33/1a49M TIEPECTAHOBKH T'MITOTES.

Jlns Hagama pacCMOTPEHHS S/IEp HaM HEOOXOIIMO
c(hOpMyITMpOBaTh CHHTAKCHYIECKHI aHAJM3 Kak 3a/iady
knaccupukanuy. CHHTAKCHYECKMHA aHAJM3  MOXET
paccMaTpuBaThCS KaK IMOCTPOCHHE OTOOpaKCHMS W3

npoctpanctea npemioxennit X [] X B npocrpanctso
nepesbes pasbopa Y [1Y (ctpykrypupix xmaccos). Ha
Habopa CTPOHTCS
F:XxY - 0O, e
[]- MHOXKECTBO BEIIECTBEHHBIX dHcen. Mogjens
BO3BpAIIACT JJI NpeUIoKeHuss X aepeBo pasbopa Y,

OCHOBE obyu4aroniero

JICKPUMWHAHTHAS (QYHKIHS

KOTOPOMY COOTBETCTBYET MAKCHMAJIbHOE 3HAYEHHE
dymxmm  F(X,y). B pabore
paccMaTpuBalOTCs  JIMHEHHbIE
dymxmmn F (X, Y) =W @(y). Hanee M Gymem
XapaKTepHU30BaTh AIpa B TEPMUHAX, COOTBETCTBYIOMIMX
uM dynxuit oto6paxenus @(Y).

HaCTOsIICH

JAVCKPUMHWHAHTHBIC

SAnpa Oumepa

ITycre 3ajaHa  IJIaAKO IIapaMETPH3MPOBAHHASL

BeposTHOCTHas TenepatmsHas wmomems P(Z|6), s

KauecTBe (yHKIMH oroOpaxenwus B siqpe Pumepa [8]
WCIIOJIB3YETCSl TPAJIMEHT Jorapr(ma npaBomnoaooms:

dlogP(z|6) alogP(z|H)
.(2) = peens .
?,(2) = ( 26, 28 )
MoxHO  paccMaTpuBaTe  JaHHBIA ~ BEKTOp, Kak

nHQOpMaIMIO O TOM, KaK JOKHA OBITh H3MEHEHA
MOJIeNb JUIsl MaKCHMH3aluy npasaononodus Z . Takoe
SOPO HA3BIBAIOT npakmuyeckum sopom Duwepa.
Teopemuueckoe  s0po  Duwepa  3aBHUCHT  OT
HudopmanuonHoii MaTpuibl, BEIYUCICHHE KOTOPO HE
IOPE/ICTABIISICTCS  BO3MOXKHBIM i1 OOJNBIIMHCTBA
IPaKTU9ECKUX 3a/1ad.

Snpo ®dumepa HENOCPEICTBEHHO MPEAHAZHAYCHO
JUIb AN OMHApHOW KJIaCCH(MKAIIMK, HO OHO MOXET
OBITh PIMEHEHO K MAPCHHTY, €CITH PaCCMaTpPHBATEH €r0
KaKk KIacCH(pUKAIMIO JIepeBbEB Ha KOPPEKTHBIE M
HEKOPPEKTHBIE ¥ CIUTATh AEpPEBO BXo/oM Mmozenu. Ilpn

Wcrons30BaHME 5 (y) = JMCKPUMHHAHTHON

oyuxmuu  F, mer moxem wHTEpmperHpoBath ee
3HAYEHVS KaK Mepy YBEPEHHOCTH B TOM, UTO JIEPEBO Y

TIPaBUIIBHOE, ¥ BBEIOMPATh T€ 3Ha49EHMS Y, B KOTOPBIX
HauboJsiee yBEpEeHHBI.

Snpa TOP

Tcyma [12] npemnoxwn — apyroe  siapo,
KOHCTPYMPYEMOE Ha OCHOBE BEPOSTHOCTHOW MOJEINH,
Ha3bIBAEMOE SJ[PO T'PAJMEHTOB Pa3HOCTH Jiorapudmos
armocrepropaoil  Bepositroct  (Tangent vectors Of
Posterior log-odds kernel, TOP). Ero simpo TOP Taxke
IIpeIHa3HAYEHO TOJIBKO ISl OMHApHOW KitaccurKany.
Tak e, Kak ¥ paHbllle, OyJieM paccMaTpuBaTh Y Kak

Bxon, a Bexommyio kareropmio C[1{+1,-1) xax

MPaBMIILHO/HENPABMIEHO.  SIIPO  CTpOMTCST  TakuM
o0pa3oM, d9ro0Bl  MWHHMH3HPOBATH WHTETpAI
BEPOSATHOCTH OHJPIGKI’I OINITUMAJIBHOTO JINHEWHOT O
KJaccugukaropa JUist 3a/1a91 OnHapHOMH
KJIacCU(HUKaLNH. OyHKIMS 0TOOpaXKeHHsI B
MIPOCTPAHCTBO CBOWCTB B 3TOM ciydae OyleT 3agaHa
CJICIYIOLINM BBIPAXKCHUEM:

o (,6)  av(y,8)
P = (VY. 0), 26, " 08 ).
e v(y, é) =logP(c=+1]Yy, 9) -
log(1- P(c=+1|y,8)).

B cBi3M C WCIONB30BAaHMEM  MHTErpaja
BEPOATHOCTH OMMOKM JUIs OMHApHOH KiacCHUKauu

npemmaraemelii  Tcymoid  momxox  HE  SIBISETCS
aJIeKBaTHBIM /N 33/1a4l [EPECTAHOBKH U IIApCHHTA B
LIETIOM. Brruucnenue YCIIOBHOM BEPOSATHOCTH
P(c=+1|y,0) =P(y|x,6) - TaKKE

HETPHBHANBHAS 33/1a4a TPH HCIOIB3OBAHUM MOICIH
TEHEPATHBHOM  BEPOSTHOCTH  JepeBa  pasdopa

P(y|6), Tax xak uncino BO3MOXHBIX JEpeBbEB

pasbopa Juis 33JaHHOrO IPEUIOKEHHs X OYEHb
BEJTMKO’.

Sapa TOP juisa IlepecTranoBKH

OmpenienM  3ajady NEPECTAHOBKH KakK 3a/iady
BbiOOpa JiepeBa pa3dopa U3 CIMCKa KaH/IWAATOB,
MPE0CTaBISIEMOro QUKCHPOBAaHHOK 6a30BOI MOJIEIEIO.

MeTon OHEHKHM YCIIOBHOM BEpPOSTHOCTH W €€
rpajueHTa Uil UCIIONb3yeMOH B Hacrosmed pabore
CTATHCTHYECKOW MOJIENI CHHTaKCHYECKOTO aHaIN3a
obcyxmaercs B [7].



B oToM ciydae HMHTErpajd BEPOSTHOCTH OIIMOKH
ONTHMANTBHOTO JIMHEHHOro Kiaccubpukaropa OymeT
3aBHCETh OT TOYHOCTH MOJIEIMPOBAHHUS BEPOSTHOCTH:

P(yk | yl,..,ys) :M

2. Py))
t
e Y;,..., Yg - CIHMCOK KaHauaaTtoB. PykoBOiCTBYsCh

TpeOOBaHMEM MHHMMH3ALMKM MHTErpaja OLIMOOK,
TIOJIy4HM CJIeyIoliee OTOOpaXKeHue:!

5 V(Y0 av(y,.0)
¢A(y ):(V(y ’6)’ yerey )1
gk “ 06, 06
re V(Y. 6) =109 P(Yy | Vi Vs, 6) =
109D P(Yic | Yirers ¥s: 6) -

t#k
HazoBem cootBerctBymouee syuipo - sopom TOP
ons Ilepecmanosku.

Bepoamuocmnan moodens

Jliisi 3aBepLICHUsI ONPEACIICHHs /Ipa HEO0X0MMO
BEIOpaTh BEPOSTHOCTHYIO MOJIETh MNapcHHra. MEI
HCTIONB3yeM Tapcep, npeioxennsiii B [6]. Kak m BO
MHOTHX Jpyrux mapcepax (cm., nampumep, [3]) B
paccmaTprBaeMoM CTATHCTHIECKOM mapcepe
HCIIONB3YEeTCS MOJIENb BEPOSTHOCTH, HCHOIB3YyIOmast
npensicroprio. [Tapcep onpemersier B3anMOIHO3HAYHOE
orobpaxkeHHe aepeBa pa3bopa B IMOCIIEAOBATEIEHOCTh

pemernit  d,...,d HCTIONB3YS MO (DUKAINIO

me
CTpaTeruy JICBOYTOJIbHOTO MapcuHra [6]. BeposTHOCTH
JepeBa pa3bopa WM, YTO TOXE CaMO€, BEPOSTHOCTH
BCEH TOCIEIOBATENBHOCTH JEHCTBHMI mapcepa MOXET

OBITH OpEACTaBIICHA KaK MPOMU3BCACHHUC YCIOBHBIX

BEPOSTHOCTEH KaXJI0ro JAeHCTBHS mapcepa di :

P(dy dp) = [T P, [ dyyeensliy)
i
Onucannas MOJIENb oIpeieNeHa c
HCTIONB30BaHMEM OECKOHEYHOrO 4YHCNA MapMETPOB —

P(d, |d,,...,d,,). B
paccMaTpMBacMOM  IIOJXOA€ HEWUPOHHAs CETh B
mporecce o0y4eHwus omnpezenser KOHEYHOE

BEpOSTHOCTEM

PEACTABIICHUE HCTOPUH h (dl yaeny d i _1) BEKTOp

aKTUBALUI CKPBITOIO CIIOS:
P(d, |d,,....d,;) =P(d, |h(d,,...,d,_,)).
Hcrione3ys apxXuTeKTypy, HasbiBaemyro IIpocTbie
Cunxpounsie Cetn (Simple Synchrony Networks,

h(d,,...,d._;)

BBIYUCIIACTCSL Ha

SSN), BEIIECTBEHHBI  BEKTOP
WHKPEMEHTAJILHO OCHOBE

h(d,,...,d,_,) #u «xomeunoro wumcia BexTOpOB
h(dy,...,d,), j<i-L1.

OCyIIECTBIAETCS  Ha  OCHOBE  JIMHTBHCTHYECKH
MOTHBHPOBAaHHO! CTPYKTYPHOM OJIM30CTH.

BeiGop 3THX BEKTOp

Ilocme  ompeneneHuWss  BEKTOpa  aKTHBalUHU
CKPBITOTO CJIOSI pacdeT paclpeieleHUs BEPOSTHOCTH
CIEAYIOIIMX peMICHWHA Tapcepa MpPOM3BOIMUTCA C
WCIIONIE30BaHUEM HOPMATN30BAHHOM SKCIIOHEHTHI:

exp(8; h(d, ....d, ;)

P, |d,,....d,,,0) = .
Zexp(é’tT h(d,,...,d,,))

tON(d; ;)
, tne 6, - BekTOp BECOB BBIXOJHOTO  CIIOf,

cootsetcTByIomero jieiictmio mapeepa £, N(d,_) -
MHOXECTBO IIOTEHIIANBHO BO3MOXKHBIX IIaroB Iapcepa
cnexyrox 3a marom d, _; .

IIpu oOydenunm wucmonb3yeTcs Mogupukanus
anropuTMa 0OpPaTHOTO PacHpPOCTPAHEHWs OMIMOKW st
METO/1a TPAJIMEHTHOTO CITyCKa ¢ JiorapupMoM GyHKIuH
[IpaBJION0100Hs B KA4ECTBE LENCBOH (QyHKIMH.

Ilapamempu3ayus mooenu ona I¢hppexmuenozo
pacuema aopa

B kadecTBe mapaMeTpoB JUIS IOCTPOCHHS Spa
UCIIONB3yeTcss  Habop BECOB  HCHPOHHOH  CETH.
OKCIIepUMEHTANbHEIE  PEe3yNbTaTHl  MOKA3allk, d9TO
(uKcHpOBaHHME BCEX BECOB CETH, KpPOME BECOB
BBIXOZIHOTO CIIOSI, TO3BONSACT HE TONBKO YCKOPHTB
pacder a7pa, HO ¥ TOOUThCS Oonee BBICOKON TOYHOCTH
pesymeTHpyromero merona (cM. pasaen 5). Hapsany c
OLIEHKO! BEpOSATHOCTH INAroB Iapcepa, reHepaTHBHAas
MOJIENIb J0JDKHA PACCUUTHIBATH BEPOSITHOCTD CJIOBA IPH
3ajanHOM wWcropun. CrenoBaTenbHO, B CIydae
UCIIONB30BaHMs ~ OONBLIOrO  CJIOBaps, MOIIHOCTb

MHOXECTBA N(di_l) OyzmeT BenmuKa, YTO NPHUBOIMT K

KpailHE  BBICOKOM  pa3MEpHOCTH  HPOCTPAHCTBA
NIpU3HAKOB. PaccMOTpeHHBIE paHEe siipa OHPEHEIIIOT
HEpa3peXXEHHbIE BEKTOpa B D3TOM HPOCTPAHCTBE -
BCKTOpa 3aBHUCAT OT IPOMU3BOJAHBIX 3HAMCHATCISI B

BBIPAKCHMH ISt P(di | dl,..., di—11 6), rne yuactsyer

HE TOJIBKO BEKTOP BECOB gd y COOTBCTCTBy}OI]_IPIﬁ
1

ClieyromeMy JICHCTBHIO mapcepa, HO M Beca JUls BCEX
MOTEHOMAIBHO BO3MOXHBIX  CIICAYIONIMX  PEIICHHH

mnapcepa 6,, tLON(d,_,).

Jlns pemenust 5TOH MPOGIEMBI Mbl MPEIIATaeM
3aUKCHPOBATE  HOPMHPYIONIMH  MHOXHTENb  TPH
pacueTe  BEKTOpa  TpPH3HAKOB, OCYIIIECTBHB
penapaMeTpU3aIiio MOJIETH. IleperuiemM BhIpaKeHHe

INs  BEPOSATHOCTH JepeBa pasbopa  CIEAYIOIHMM
obpaszom:



logP(y|6) =
exp(6! h(d,....,d. ,))
| i - =
Z Og > exp(8 h(d,.....d. ,))

tON(d;—;)

> (63h(d,,....d. 1)) -

> log( > exp(6h(d,,....d;)))-

tON (i)
Torma, npuHUMas TapaMeTpsl, BXOJSIINE B CllaraeéMoe,
COOTBETCTBYIOLIIEE  YHMCIMTENIO, 33  I[apamerpsl
HE3aBHCHMbBIE  OT  [1apaMETPOB,  BXOJASALIMX B

3HAMEHATElIb, MbI onpeneisieM J@gexmusnoe A0po
TOP ona Ilepecmanogku ¢ WCHONB30OBAHUEM IIMIIb
[HapamMeTpoB, BXOSMIMX B YHCIHMTENb. JTO 03HAYAET,

9T0 (QYHKIUS OTOOpPaXKeHU (pé(yk) s sapa Oyner

COZICPKATh HEHYJICBBIE KOMIIOHCHTBI TOJIBKO B HCpBOﬁ
KOMIIOHCHTE W B KOMIIOHCHTaX, COOTBETCTBYIOIIUX

peneHusIM di , IPUCYTCTBYIOIIMM B KaHAMJATAaX JUIs

JAAHHOT'O IIPEIT0KCHUS.

3Kcnepumenmaﬂbnbte pe3yirbmambal

Mpbl  paccMaTpuMBaNM  CTaHJApPTHYIO  3ajady
mapcuara kopmyca Penn Treebank WSJ [9] ans
TMONMydEeHHs MPaKTHIECKUX pEe3ynbTaToB”. s CIioB,
4acToTa KOTOpPHIX B oOydatomeMm Habope HIDKe
(MKCHPOBAaHHOrO MOpOra, TNPH  CHHTaKCHYECKOM
aHaNM3e HAMH YIUTHIBACTCS TOJNBKO MX MICHTH(UKATOD
9acTH PedH.

Beutn mpuBeEZIEHB IBE€ CEPHM JKCIIEPHMEHTOB. C
9acTOTHEIM HoporoM ansg ¢opmupoBanns crmoaps 200,
49T0 cooTBeTcTBYeT 508 cnoBaMm B cloBape U C
4acTOTHBIM mnoporoM 20, uyro npuBomur k 4215
crioBam”. Jngs  obydeHMS  HCHONB30BANach
Mo dukarnys aNropuT™Ma Ilepuentpon c
T'onocoBannem [5]. IIpoBeaeHBI SKCIIEPHMEHTH IO
o0y4eHHss METOIOB Ha OCHOBE BCEX PAaCCMOTPEHHBIX
SIep C© MaibIM CIIOBapeM, W IIHING U METOJOB Ha
ocHoBe DddexruBHOrO A1pa TOP mans IlepectanoBKH ¢
GompmuM  cioBapeM. Bo H30eaHUM HOBTOPHOTO
TECTHPOBAHUS MOJIENIM CPaBHMBAIMCh Ha Habope aus
MPOMEXYTOYHOrO  TecTHpoBamusi  (tabmmma  1).
YacTOTHBIA IOPOT /Ul MOJAENM IPHBEAEH B CKOOKax.
3ameruM, 9TO 3TOT HAOOp HE WCHONB30BAICS HPH
o0ydennn wiM Juii mojxdopa IapamMeTpoB METOMOB,
UCIIONB3YIOMMX sapa. JIns BEIYMCICHUS TOYHOCTH H

8 Cranpaaprabiii Habop mst 00yuenus (cexuus 2-22, 39
832 mpemsoxenuit), MPeABAPUTEILHOTO TECTHPOBAHMS
(cexkmmst 24, 1346 mpeTOKEHMIT) M TECTHPOBAHMS
(cexumst 23, 2416 npemioxenwit) [3].

* Besmumna mopora 20 COOTBETCBYIOET HAMITYHIIMM
pesynbrataMm 0a3o0BOM Momenn Ha Habope s
MPeIBAPUTENEHOTO TECTHPOBAHMS [6].

MMOJTHOTHI MICITONIB30BANIACh CTaHAapTHas yruianTa evalb

[3], mepa F, - nx rapmonnueckoe cpeanee.

Merox (spo) Habop MONHOTA | TOYHOCTB E
apaMeTpoB 1

TOP Ui | BCe Beca 86.8 88.4 87.6

IlepectanoBku

(200)

Ba3zosan - 87.2 88.5 87.8

MoJIeTb

TOP (200) BBIX. CIIOH 87.1 88.8 87.9

Slnpo  @umepa | BBIX. CHOH 87.2 88.8 87.9

(200)

TOP VIS | BBIX.CIIOH 87.3 88.9 88.1

IlepectanoBkH

(200)

Odd. TOP st | BbIX.CIOMH 87.3 88.9 88.1

IlepecranoBku

(200)

Ba3zosasn - 88.1 89.2 88.6

Mozeas (20)

Odd. TOP st | BIX.CIOM 88.2 89.7 88.9

IlepecranoBku

(20)

Tabruya 1. Cpasnenue mooeneii na Habope Ons
NPOMEIHCYMOUHO20 MEeCMUPOBAHUs

3amernm, 4TO ynydmenus B Mepe F; 1o

OTHOLICHHUIO K 6azoBoMy napcepy,
IIPOJICMOHCTPUPOBAHHBIE METOJIaMH, HCHOJIb3YIOLIMMU
sypa TOP s IlepectanoBKH, SIBJISTFOTCS
CTATHCTHYECKM 3HAYMMBIME. Taloke OTMETHM, d9TO
momudukamus dTHX  sgep s dddexkruBHOro
BBIYHCIICHHUS IEMOHCTPUPYET TaKHe e pe3ynbTatsl. [1o
MHCHHIO aBTOPOB, JIydIlMe Pe3yibTaThl 3THX SAEP
OOBSICHSIIOTCSL TEM, YTO OHHM HOCTPOCHBI CIEIHAIBHO
JUIsL 331891 [IEPECTAHOBKH.

B TaGnuie 2 mpejiCTaBICHO CpaBHEHHE HAIIei
Jmyqmieit  MOAeNM ¢ pe3ydabTataMH  JIpYTHX
CTaTHCTHIECKHX TapcepoB (cm. [1, 2, 3, 4, 6, 10, 11] u
0030p pe3yasTaroB B [7]) Ha TectoBOoM Habope. Bo-
NEepBBIX, 3aMETHM, 9Yr0 Mapcep, MCHOIb3YIOMIMA
OtdextuBoe sapo TOP ans  IlepecTaHOBKH,
JICMOHCTPUPYET pe3yNbTaThl IJIydline YeM MOJIETb,
WCTONB3yIomass Ty € MOJENb CHHTaKCHIECKOTO
anaymsa (mapcep “Henderson03”), xorst oOydeHHBIE
mapamerpsl M Obitm  apyrumu. 110 CpaBHEHHIO C
JPYTMMH METOJaMH, WCIOJB3YIONIMMH Sjpa, Hal
METOJ JIEMOHCTPUpPYET pe3yJbTaThl 3HAYMTEIBHO
NyYIIMe, YeM Tapcepbl Ha 06a3e spa CBEPTKH JUIS
JICpEBHEB pasbopa (“ CollinsDuffy02",
“ CollinsRoark04” ) n nmums Ha 0.2% xyxe, 4eM Iydmme
METO/IBI, Hcronb3ytomue aapa (mapeepst “ ShenJoshi04”
n “Shenu op. 03").

5 CrarucTrueckas 3HAYMMOCTh yCraHaBJiMBajiaCb C
HCIOJIB30BAHUEM TECTA 3HAYUMOCTH, MPEITIOXKCHHOTO B

[13.



1)

2)

3

4)

5)

ITapcep Ilomaora TounocTs E. s
1

Collins99 88.1 88.3 88.2
CollinsDuffy02 88.6 88.9 88.7
CollinsRoark04 88.4 89.1 88.8
Henderson03 88.8 89.5 89.1
Charniak00 89.6 89.5 89.5
9¢pp. TOP juas 89.1 90.1 89.6
Iepecr. (20)
Collins00 89.6 89.9 89.7
ShenJoshi04 89.5 90.0 89.8
Shen u gp. 03 89.7 90.0 89.8
Henderson04 89.8 90.4 90.1
Bod03 90.7 90.8 90.7

Tabnuya 2. Cpasnenue napcepos Ha
CMaHOapmHoOM HAbOpe 0Nt MeCMUpo8anus

3axnwouenue
B wHacrosime#t paGore mOpeTONKEH  METOA
NOCTPOEHUs.  sqpa Uil NEPECTAHOBKM  THUIIOTE3
(reranking) Ha OCHOBE BEpOSITHOCTHOM MOJIEIH,

JIEMOHCTPUPYIOIIMHA PE3yIbTaThl HA YPOBHE JIYYIINX
METOIOB npu PUIMEHEHHIO K npobieme
CHHTaKCHYECKOTO AaHAJIN3a CCTECTBEHHOrO  SI3bIKA.
Ilpymenve ONMCAaHHOTO METO/A IO3BOJSET JIOCTHYb
pe3yibraToB, koropeie Jmmb Ha 0.2% ycrymaror
JydieMy — mapcepy, HMCHOJB3YIOIEMy  spa, |
COOTBETCTBYIOT JIy4YIIHM pE3yJIbTaTaM COBPEMEHHBIX
CTaTHCTUYECKHUX HAPCEPOB.

B IOCJICIHUC roabl HCIIOJIB30BAHUC
BCPOSITHOCTHBIX MO}IGJIGFI CTaJI0 CTaHJIAPTHBIMHA
METOJaMHU UL penICHUst 3aaad U3 obacti

€CTECTBEHHOI'0 S$I3bIKa, M PAaCCMOTPEHHBIA IOAXO0J K
OIPEJICJICHUIO SIJIEP MOXET OBITh OYEHb IIOJIE3CH IS
MHOTMX 13 HUX. OCcOOEHHO 3TO OIpaBIaHO JUIs CIIyYacs
C MEHBILIUM JIOCTYITHBIM 00bEMOM 00Y4aIOIINX JaHHbIX,
TaK KaK IPHA 3TOM METOJbI, MAaKCHUMHU3UPYIOMHKE 3a30p,
JIEMOHCTPUPYIOT 3HAUUTEIHOE IPEMMYIIECTBO IO
CPaBHEHHIO C IPYTMMH ITOX0/IaMH.
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