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VYcroitunBas OIl€eHKa Ka4deCTBa aJIrTOpuTMOB CXOACTBa

CUMMBOJIBHBIX CTPOK MW HUX HOpMaJII/I?»aI_lI/Iﬁ

AHHOTALIMsI. BBIGOp CpeicTB MOUCKA CKPBITOM OOIIHOCTH B JAaHHBIX HOBOI
HPUPOABI TPEOYET YCTONYUBBIX U BOCIIPOU3BOAUMBIX CPABHUTEILHBIX OIEHOK
KadecTBa aOCTPAKTHBIX AJITOPUTMOB OJIM30CTH CUMBOJIBHBIX CTPOK. OOBIYHbBIE
OIIEHKA H& OCHOBE UCKYCCTBEHHO CM€HEPHPOBAHHLIX MJIM BPYUHYIO Pa3MEUYEHHBIX
TECTOB CYIIECTBEHHO PA3HATCH, HAJIEKHEE OIEHUBAsI METOJ| 9TON MCKYCCTBEHHON
TeHepalyi [0 OTHOIIEHUIO K aJIFOPUTMAM CXOJICTBA, & OIEHKU Ha 6a3e IaHHBIX
OJIb30BaTEN el He MOrYyT OBITH TOYHO BOCIIPOU3BEIEHBI.

TIpemyioxkena nipocrasi, npo3padHasi, OObEKTUBHAST U BOCHPOU3BOIUMAST
YUCIIeHHAsT OIEHKA KadeCTBa METPHKU Ha CTPOKax. Vcmosb3yrorcs mapasiiesbHble
TEKCTBHI [I€PEBOJIOB KHHUT' HA Pa3Hble A3bIKA. KayecTBO Mepbl OIEHUBAETCS
IIPOIEHTOM OIIMOOK B BO3MOXKHBIX PA3JIMYHBIX IOIBITKAX OIPEIe/IeHUs IIePEeBOIA
naHHOrO ab3ala cpeau AByX ab3alleB KHUTU Ha JPYTOM SI3BbIKE, OJMH U3 KOTOPBIX
IEACTBUTEJILHO SIBJISIETCS IIE€PEBOIOM. YCTOWUMBOCTD OLIEHOK BEPUMDUIIPYETCS
HE3aBUCUMOCTBIO OT BBIOOPA KHUTHM U HAPbI A3bIKOB.

YucaeHHbIH 9KCIEPUMEHT YCTONYNBO OTPAHKUPOBAJI 10 KAYECTBY aOCTPAKT-
HbIE AJTOPUTMBI CDABHEHHsI CAMBOJIbHBIX CTPOK M MOKA3aJl CHJIbHYIO 3aBUCUMOCTD
OT BBIOOpA HOPMAJIU3AIIH.

Karouesnvie caosa u hpasvl: cxoncTBO CTPOK, aHANU3 JaHHbIX, METPUKa Nofobus, MeTprka
PacCTOAHMSI, YUC/IEHHANA OLeHKa, OLleHKa Ka4yecTsa.

©
©
©
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Besepenune

3a/iaua CpaBHEHUSI CAMBOJIBHBIX CTPOK BO3HHUKAET IIpU 0OpaboTKe
OOJIBINUX JAHHBIX HOBON HEM3BeaHHOM pUpobl. MeTompl, TpuBBITHO
HCIIOJIB3YIOIE CUHTAKCUC U CEMAHTUKY, rmepectaorT padborars. Obiue
aJITOPUTMBI CXOJICTBA CUMBOJIbHBIX II0CJIE0BATEILHOCTElN IPOOYIOTCS U
AJANTHPYIOTCS HA OCHOBE HOBBIX 3HAHWI O MpuKJIaHO# obaacru. [Tosromy
BaxKHO NMOHUMaHUE 3PHEKTUBHOCTA U3BECTHBIX OOIKUE aJTOPUTMOB U
TEXHUK UX IPUMEHEHUs B CPABHEHUM MEXKJIy COOOI.
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CpaBHeHUe HCIIOIb3YEMBbIX JIJIsl BbIJEJIEHNUs] MO/JIesIeil U aJropuTMOB
HY?KJ[A€TCsI B MACCHBAaX MOXOXKUX CTPOK PA3INYHOrO MPOMCXOXKIeHus [1], B
KadeCcTBe KOTOPBIX OOBIYHO UCIOJIB3YIOT JINOO IIyOJIMYHO HETOCTYIIHbIE
MACCHBBI TIEPCOHATBLHBIX JAHHBIX [2-5], 1160 Bpy9IHYIO pasMedeHHbIe
JINHIBUCTUYECKHUE KOPILYChl MM Te3ayPycChl, Kak B 6], a unorga u uckyc-
CTBEHHO CPe€HEPHPOBAHHBIE JIaHHBIE [7]. 3aKPBITOCTH OJIHUX UCKJIIOYAET
BOCIIPOM3BO/INMOCTD SKCIEPUMEHTOB U HE3aBUCHUMYIO OIICHKY Ka4ecTBa,
HCXOJIHBIX JAHHBIX, & BbICOKAsl TPY/I03aTPATHOCTD JIDYTHX TOYKE ODaHU-
qUBaET UX O0BEM U JOCTYIHOCTDb. 1 PYIHOIOCTYITHOCTD, MAJIBII OOBEM
U HEsICHOE IIPOMCXOXK/IEHUE UCXOTHBIX JAHHBIX JIMIIAIOT SKCIIEPUMEHTHI
yOe N TEeTbHOCTH.

3amMedaresbHa BO3MOXKHOCTH CBOOOJIHO MCIIOJIB30BATh JIJIsI OIIEHKH
KadeCcTBa METPHUK OJIM30CTH MTapaJslie/ibHble TEKCThI KHUTH Ha, PA3HBIX
sI3bIKaX, KOTOPBIE JII00E3HO 110/100paJl U IIPEIOCTABUII UCCIIEOBATEIISIM Ha
caiite http://www.farkastranslations.com/bilingual_books.php
BeHrepcKuit mporpaMMucT u mepeBoqank Andras Farkas.

1. U,eﬂb n wkKasia oyeHnBaHnsa, NCTOHYHUKN OaHHbIX

Kak Bausgior Mo/iesib, aJITOPUTM U METPUUIECKash HOPMAJIM3AIUs Ha
s derruBHOCTL abCTPaKTHOI (HE UCHOIb3YIOmEl cuenuduku andasura,
SI3BIKA U JIAHHBIX) METPUKHU (MU MEPBI CXOJCTBA) CUMBOJIBHBIX CTPOK?
B mownckax mpo3pavHOro OTBeTa Ha TOT BOIPOC MOXKHO ONPAHUYIUTHCST
M3BECTHBIME AJITOPUTMAMH C IMPOKO UCIIOTH3YEMbIM UCIIOIHIEMBIM XOPOIIIO
OTJIA’KEHHBIM HMCIIOJTHIEMBIM KOJIOM U ¢ YETKO OIMUCAHHON MOJIEIBIO, He
TPeOyYIOIIEel IMINPUIECKOTO MOAO0Pa TAPAMETPOB.

OGBIMHO 1T OLEHOK UCIIOIB3YIOT (HampuMep, Ha puc. 3—6 B [8])
MMOJTHOTY W KAYEeCTBO PE3YJIbTATOB [TOMCKA, MOHOTOHHO CBSI3aHHBIE Uepe3
opraHu3anuio 3anpocos. OHAKO CKaJIsIpHAas XapaKTePUCTUKA, yIo0Hee,
YeM BEKTOD W3 JIBYX 3aBHCHMbBIX XapaKTepPUCTUK. [IpocToii u siCHOM
cKaJIIpHOIT Mepoil (He)adbdeKTuBHOCTH MEeTPUKU HJIN30CTU SBJISIETCS
NPOUEHT, OUWUOOUHO BBOPAHHBIT NEPEG0J06, OTIPEIEIEHHBIN KAK CPEIHSIS
J10Jist PparMeHTOB IepeBosa, Oojiee OJIM3KUX 10 TECTUPYEMOI METPUKE, J4eM
IpaBUJIBHBIA (PparMeHT epeBojia.

Jnga ueé Boinosneno nepasencrso 0 < Eg(p) < 100, naeanbhoe
3Hadenue 0, a 3Hadenue 50 03HaUaET Pe3y/IbTaT, SKBUBAJEHTHBII CiIydaiiHOMY
yrajgpiBanuio, a Fq(u) > 50 cBUIeTe bCTByeT 0 HeaJ[eKBaTHOCTH METPUKU.

s vccmenoBanust ObLIN B3sITHI TPH ONUCAHHBIE B Tabyuie 1 KHATH Ha
aHrymitckoM (en), BeHrepckoMm hu, ncnaunckoM (es), uramabsackoM (it),
KaTaJoHCKOM (ca), HemernkoM (de), nopryraabckoMm (pt), dunckom (fi),
dpanmysckom (fr) s3bIKax u g3bike screpanTo (eo).


http://www.farkastranslations.com/bilingual_books.php
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TABHHL[A 1. Hcnosb3oBanHble ITapaJijieJIbHble TEeKCTbI

KonudaectBo Pazmep
Asrop Haspanue u s3b1Kn abianes aG3ama
TTagenue noma Duiepos
Dmrap Ilo (en, hu, es, it, fr, de, eo) 7x269 1584211
Towm Coitep
Mapxk Tsen (en, de, hu, nl, ca) 5x4140 1024135
Anuca B crpane aynec
Jlionc Ksponr  (en, hu, es, it, pt, fr, de, 9% 805 1744245

eo, fi)

2. CpaBHuBaBLUNECA METPUKMN

B ucnpITaHusix yIacTBOBAJIN XOPOIIO U3BECTHBIE METPUKH, BKJIIOIEHHBIE
B IIIMPOKO MCHOJb3yeMblil maker stringdist s3pika R. duist sicnoctn 06cyx)-
JICHUsT PE3YJIbTaTOB MOJIE3HO He(POPMAIBHO KPATKO OXapaKTEepPU30BATH
CPABHUBABIINECS METPUKH.

les(z,y) — cyMMapHOe KOJIMIeCTBO yJaIeHUil 1 BCTABOK IIPH KpaTdaii-
IIIEM [1E€PEXOJie OT OJIHOI HMOJCTPOKK K JPYToil. ZBisieTcss MeTpudecKkoit
nopmasmzanueii jgymasl LCS(x, y) aumaubeiimeii obieit nomimocieno-
BaresbHOCTH 110 dhopmyie les(x,y) = I(z) + I(y) — 2LCS(x, y), rue !
O3HAYAET JJINHY CTPOKH.

Iv(x,y) — Kraccuaeckast MeTpuka JIeBenmreiina cauraromas obiiee
KOJIMYECTBO 3aM€H, VIAJCHUIl M BCTABOK IIPU IEPEXOJE OT OJHOI
HOJCTPOKH K APYIOi,

di(z,y) — merpuka Jlesenmireiina—J/laMepo, JIOMOJHUTENIHLHO CIATAIONIAS
eIMHUYHDIE [T€PECTAHOBKH.

osa(z,y) (Optimal string aligment) — Bapnanus MeTpuxn JleBeHmreiina—
Jamepo, orycKaomas KpaTHbIe IIePeCTAaHOBKU.

jw(z,y) (merpuka J[xxapo) — He ABJIAIONIEECS METPUKOIl B CTPOrOM Ma-
TEMATHIECKOM CMBIC/IE PACCTOSHIE MEXKJIy CTPOKaMM, DOJiee U30IPEHHO
YUIUTBIBAIOIIEE TPAHCIIO3UIINHN, COBIIAJICHIE U MOJIOKEHNE CUMBOJIOB.

jwp(z,y) (merpuka Izxapo-Bunkiepa) — npeozkennoe Bunkiepom
KoppekIwmsa MeTpuku JI>kapo ¢ 1epOpTHBIM TapaMeTpoM KOPPEKIUT
p=0.1.

qgraml(x,y) — KOJMYECTBO PA3IMYHBIX CHMBOJIOB C yI8TOM MOBTODEHHIA,
TO €CTh CyMMa 110 BceM OyKBaM S; € {s1, ..., S, } andasura BopaxkeHuii

|X; — Y| tne X u'Y Bekropa KOJIMYECTB BXOXKIEHUI BCEX CUMBOJIOB
andaBuTa B KasKIylo U3 CPABHUBAEMBIX CTPOK.
(X,¥)

cosinel(x,y) Beraumcssiercs mo Qopmyme 1 — TR
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qgram2(x,y) — KOJIMIECTBO PA3JIMYHBIX JUTPAMM (IIAPHBIX COYCTAHUIA)
CHMBOJIOB C Y4€TOM IOBTOPEHUM.

cosine2(x,y) BBIYUCIAETCA 110 AaHAJOTUYHOM cosinel dopMyste Jytst -
rpamMM.

qgram3(x,y) — KOJMYECTBO PA3IMIHbIX TPUrPaMM (TpOMHbBIX coueTaHuii)
CHMBOJIOB C YYETOM HOBTOPEHUIA.

cosine3(x, y) BBIMUCISETCS 110 AHAJOTHIHON (hOPMYJIe SIS TPUTPAMM.

Ioapo6Hoe ommcanne STUX METPUK IPUBEIEHO B [9] co cebuikaMu Ha
UCTOYHUKMU.

JlomoTHUTETHHO B PACCMOTPEHIE BOIIN IKCIIEPUMEHTAJIBHO 0TOOPaH-
Hble HOpMasu3anuu Merpuk cxojcrsa NCS/OCS, upounarangupyemble
aBTOPOM B KadecTBe bostee adderTuBHOl ambrepaaruBel K LCS, mpe/ioxken-
Hoit 1 uccienosanuoii B [10-12|. Kparko mosropsst, NCS 310 MakcuMaibHO
BO3MOXKHOE KOJIMIECTBO PA3JIMIHBIX OOIIUX MOJCTPOK B OOIIEH MOITOCIIe T0-

_ nnt1)
BATEJILHOCTH, KOTOPOE OIPAHUYEHO 3HAYeHHeM t)(n) = 5= JyIs CTPOKH U
, 8NCS(z,y)— 141
eé ogcrpokn jymnbt n, a OCS(x,y) = = H(NCS(z,y)) = #

MeTpuku cXo/ICTBa HallpaBJeHbl IIPOTUBOIOJIOKHO METPUKAM PacCTOsI-
Hust [13,14] u B KauecTBe METPUK PACCTOSIHUST MCIIOJIB3YIOT M0-PA3HOMY
onpeieJisieMble HOPMaJIM3al[id MeTPHK paccTosiHusd. B Xoje skcrepuMenToB
BBIJIE/TMJIACEH TIPOCTBIE U 3 DEKTUBHBIE (DYHKIIUU /I8 UCIOIb30BAHMS
9TMX METPHK CXOJCTBA B KAYECTBE METPUK PACCTOSHUS JJIsl OLPEICICHUS
OTHOIIEHUS TIOPSJIKA Ha Hapax:

I(x) + l(y) — 3NCS(z, y)

NCS1(z,y) = (2)1(y) ;
1 -NCS(z,y)

NCS2(x,y) = W,

0CS1(z,y) = I(x) + I(y) — 20CS(z,y),

ocsa(n.y) - @)+ L)~ 20CS(z.y)

1(z)l(y)

J1s comocraBiieHust Ha rpaduKax TaKKe IPHUCYTCTBYET B KAYECTBE
TecTUPyeMOil (DYHKIMN PACCTOSHUS PA3HOCTD JIJIMH ¢ OTOPOIIECHHBIM
3HakoM LENGTH(z,y) = |l(z) — l(y)| a Takke cpejiHee pe3yIbTATOB IO
Bcem merpukaMm AVERAGE. Tlogo6no merpukam nakera stringdist, Bce stu
dbyuknmn kpome OCS1 He SBIAIOTCHE METPHKAME B CTPOIOM CMBICJIE 9TOTO
CJIOBA, HO MOTYT C HEOOJIBIIIM YCJIOKHEHHEM (KOHCTPYKIEH U3 IyHKTA
Basic definitions B [15]) GbITh 3aMeHEHBI METPUKAME B CTPOIOM CMBICIIE,
3a/IAIONIMI TO YK€ OTHOIICHUE MOPsiiKa Ha I1apax.
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st Beraucsenuit nonoaauTebHO K stringdist paccmarpuBaemMbix
METPHUK HCIosb30Basics koj Ha C, onmybnnkosanublil B [16] n 3amyckasmmiics
u3 Perl XS. /I ocHOBHO# 06pabOTKE MCITOJIB30BAJICS CKPUNT Ha si3bike Perl.
ApxXuB cO CKpUIITAMU U OCHOBHBIMHU DE3yJIbTATAMU 00PAOOTKU MPHJIOKEH K
craThbe.

3. MNMocraHoBka n pe3ynbTaT NepBoro 3kcnepumMmeHTa

ITockonbKy He BCe IPOIEIyPhI BEIYUCIEHUS METPHUK II0/II€PKUBAIOT
utf8, To morpeboBasach TpaHCAUTEPAIUA JUAKPUTUKHA. 11 3TOi 11esm
nakersl Text::Unaccent u Text::Unidecode Ob111 uCII0/Ib30BaHbI B IPOLIEAYPE
sub{unac_string(’utf8’, unidecode(lc $_[0]1))} IOCJIE YErO U3 CTPOK OBLIU
yJlaJIeHbl BCe He-ascii CUMBOJIBI.

Ckpunt u3Bjekas HHOOPMAIUIO O SI3bIKaX U3 UMEHU 0YepeHOTO
daiisa KHUTY U reHepUPOBAJ IPOrPaMMy Ha R [Jisi BBIYHC/IEHUS METPUK.
BrrunciieHHbIe 3HAUEHUsI 3aIMCHIBAJINCH B OTIEJIbHBIN (aill ¢ yKazaHueM
B uMeHHU hailyia MeTpukn u A3bIKOB. Heme yiennast apxuBarusi Bzip2
npumepHo Brpoe (1o 14 T'6) ymenbmmia 06bEM 3anucbiBaemoii nHbopMamm
0 MeTpukax. Vcnonbp30BaHHbBIE KHUTH COCTABUIA MeHee 3% O0CTyIHbIX
TekcToB. O6paboTaTh GOJIBIIE MEIIAeT KBAIPATUIHAS BBITUCIATETHHAS
CJIOKHOCTB 3ajaun. B wactHOCTH, 1t kKEHurn "'T'pu mymikerépa onmcanabiMu
CPeACTBAME MaTPUIA PACCTOAHUN Ha 64-OMTHOM KOMIIbIOTEDE BOODIIE HE
CUNTAETCS.

B ciiyaae 3aBucanust KOMIIbIOTEPA WU HEIIPEHAMEPEHHOTO OTKJIIOUeHNUST
nuraHust (Beraucsenne Merpuk Ha PC ¢ 4eThIpEXsIepPHBIM IIPOIECCOPOM
u 16 Gb oneparusHoii mamaT 1O0TPEGOBAJIO HECKOJIBKHUX CYTOK) TaKast
OpraHu3alys IT03BOJINJIA IIPOJOJI2KATH BBHIYUCIIEHUSI C MOMEHTA C [IOCJIeIHeN
3ammcu apxuBa. [I0BTOpHOE UCIIOJIb30BAHUE BBIYUCIEHHBIX 3HAYEHUN
METPHUK CIKOHOMUJIO BPEMS HA SKCIEPUMEHTHI 110 0TOOPY MOIXOAIINX
nopMmasusaruit merpuk NCS u OCS.

O6paboTKa KaxKJI0ro mepeBojia COCTOSIIA B TOJICIETE TOTPENTHOCTH
METPUKH

> 1y e Y m(a.y) < mlyo)l
€x
1 E(m) =12 -100%
(1) (m) B ,
rae X u Y — MHOXKeCTBa ab3a1eB NapauleJbHOTO TEKCTa HA JIBYX PA3HBIX
st3bIKax, | X | u |Y'| — MOIHOCTH 9THX MHOXKECTB, M — TeCTUPYeMast METPHKA,
a Yy, — [epeBoJ, ad3ala T B MHOXKECTBe Y .
ITapbr O0IWX S3BIKOB KHUI PA3/EIMINCh HA YeThIPe IPYIIIBI 1O
6IM30CTH TPAHCINTEPUPOBAHHBIX a03aIeB:

(1) naubosee 6auskue {de, en}, {es, fr}, {es, it}, {fr, it};
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TABAUIA 2. 3HaueHUs HOTPEIIHOCTENR METPUK B IPyIIIIE Hap
s1361k0B (1) ({de, en}, {es, fr}, {es,it}, {fr,it})

metric
0OCS2
NCS2
NCS1
qgraml
jwp

jw
LENGTH

dl

osa

Iv
cosine3d

AVERAGE

cosine2
cosinel
qgram?2
lcs
qgram3
OCS1

Fall
+1.7%
2.6%
5.6%
2.9%
3.4%
3.7%
1.2%
8.1%
8.1%
6.5% + 8.2%
10.3% £+ 10.2%
13.8% £ 6.7%
16.6% + 10.4%
25.7% £ 7.3%
20.0% £ 15.6%
18.8% +16.1%
38.7% + 6.0%
47.2% + 1.8%

B OO UD
ST RATSXN
HHe HHH HHH

Tom
4.4% £+ 0.9%
4.6% £+ 0.2%
8.1% £ 0.9%
9.8% + 2.5%
7.4% £ 0.3%
8.4% + 0.9%
11.9% £ 0.9%
17.1% £+ 7.9%
17.2% £ 7.9%
17.3% + 8.0%
17.3% £ 0.7%
21.8% + 1.5%
21.3% + 1.1%
29.5% + 2.0%
44.1% + 1.3%
41.8% + 2.2%
49.4% + 0.2%
51.3% £ 0.1%

Alice
4.1% £ 0.7%
4.1% +0.6%
7.0% + 1.5%
8.9% £ 2.1%
9.3% £ 1.3%
9.1% + 1.4%
11.2% + 1.4%
13.3% + 6.5%
13.3% £ 6.6%
13.5% £ 6.6%
17.3% + 4.4%
19.8% £ 2.7%
24.2% +4.7%
33.1% + 5.5%

31.1% 4+ 10.0%
36.4% + 5.8%
44.6% + 2.4%
48.0% + 0.8%

total

5% £ 3.2%

% + 2.6%
10.7% + 8.4%
10.7% + 8.4%
10.8% + 8.5%
14.2% + 8.2%
17.4% £ 5.9%
20.5% + 8.4%
29.4% + 7.0%
27.6% £ 14.6%
29.2% + 14.8%
42.5% £ 5.7%
48.0% + 1.8%

TabnuLA 3. 3HadeHMs HOIPEIIHOCTEN METPUK B IPYIIIIE Iap
a3bIKOB (2) ({en,eo}, {en,es}, {en, fr}, {en,it}, {eo,es}, {eo,it})

metric
0OCS2
NCS2
LENGTH
NCS1
qgraml
jw
jwp
dl
osa
v
cosine3
AVERAGE
cosine2
cosinel
qgram?2
Ics
qgram3
OCS1

(2) orrocuTesbHO Gimskue {en, eo}, {en, es}, {en, fr}, {en, it}, {eo, es},

{eo, it};

(3) orHocuTenbHO manékue {de, es}, {de, eo}, {de, fr}, {de, it}, {es, hu},

{hu, it};

Fall
1.6% + 0.8%
2.4% + 0.8%
7.3% + 1.4%
5.2% + 1.7%
7.4% £+ 1.8%
8.7% +2.0%
9.0% =+ 2.0%
11.1% £ 6.1%
11.1% £ 6.1%
11.3% £ 6.1%
12.3% £ 2.9%
19.0% + 1.7%

22.4% + 2.8%
32.8% + 1.9%
36.5% + 5.8%
39.4% + 2.4%
44.3% +1.6%
48.5% + 0.6%

Alice
5.8% + 1.1%
6.7% £ 0.9%
11.1% £ 1.4%
12.5% + 2.3%
11.9% + 2.5%
12.4% +1.1%
12.4% +1.2%
19.7% £ 6.3%
19.8% + 6.3%
20.0% + 6.3%
21.9% +2.2%
24.8% +1.5%
31.7% + 1.5%
39.8% + 1.8%
42.0% + 4.5%
44.6% + 1.3%
47.0% + 0.8%
48.9% + 0.5%

total
3.7% + 2.3%
4.6% £ 2.4%
9.2% 4 2.4%
8.8% + 4.2%
9.6% £ 3.1%
10.5% + 2.5%
10.7% =+ 2.4%
15.4% £ 7.6%
15.5% £+ 7.6%
15.6% + 7.6%
17.1% £ 5.4%
21.9% + 3.3%
27.0% + 5.2%
36.3% + 3.9%
39.2% + 5.9%
42.0% + 3.3%
45.7% + 1.8%
48.7% + 0.6%

(4) manbosee nanékue {de, hu}, {en, hu}, {eo, hu}, {fr, hu}.

Pesynbrars sxcriepuMenTa mokasasn B Tabsaunax 2, 3, 4 u 5 BBICOKYIO
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TABIMIA 4. 3HaueHus MOrPEIIHOCTEN METPUK B I'DYIIIIE AP
s13b1K0B (3) ({de, es}, {de,eo}, {de, fr}, {de, it}, {es, hu}, {hu,it})

TABIMIA 5. 3Ha4veHus: MOrPEITHOCTEN METPUK B I'PYIIIIE AP

metric Fall Alice total
0OCS2 71% +1.1% 9.4% + 2.2% 82% +2.1%
LENGTH 9.2% +1.0% 12.1% £2.4% 10.6% +2.4%
NCS2 122% +£1.5% 12.0% £1.8% 12.1% +1.7%
qgraml 12.6% +3.6% 14.9% £3.9% 13.7% + 3.9%
jw 16.0% £ 2.6% 16.5% +2.8% 16.2% £ 2.7%
jwp 16.4% +2.5% 16.4% £2.8% 16.4% +2.7%
NCS1 22.7% +3.0% 21.0% £2.7% 21.9% =+ 3.0%
dl 24.6% +7.1% 255% +6.7% 25.1% £+ 6.9%
osa 24.7% +7.1% 25.6% +6.7% 25.2% £+ 6.9%
Iv 24.9% +7.1% 25.8% +6.7% 25.3% £+ 6.9%
AVERAGE 29.6% 4+ 1.4% 29.6% +1.8% 29.6% + 1.6%
cosine3 35.1% +1.0% 32.6% +1.8% 33.9% £+ 1.9%
cosine2 39.6% +1.0% 38.4% +2.2% 39.0% + 1.8%
cosinel 41.7% +1.4%  43.7% £ 2.4% 42.7% £+ 2.2%
qeram? 48.2% + 0.6% 46.9% + 0.9%  47.5% + 1.0%
lcs 48.4% +0.7%  47.5% +0.6% 47.9% + 0.8%
qgram3 49.8% +0.4% 48.7% +0.5% 49.2% +0.7%
OCS1 50.6% 4+ 0.3% 49.3% £ 0.4% 50.0% £ 0.8%

a3bIKOB (4) ({de, hu}, {en, hu}, {eo, hu}, {fr, hu})

metric Fall Tom Alice total
0OCS2 72% +1.8% 11.5% +0.8% 12.8% +1.7% 10.3% + 3.0%
LENGTH 8.7% +2.2% 14.7% +1.2% 152% £2.0% 12.5% £+ 3.6%
NCS2 13.6% +£1.7% 17.5% +0.7% 15.6% +1.2% 15.2% +2.0%
qgraml 14.0% £5.2% 19.8% +£2.8% 18.9% +5.1% 17.1% £ 5.4%
jw 18.5% £3.2% 21.0% +0.5% 20.8% +1.8% 19.9% +2.6%
jwp 19.3% +£3.1% 21.2% +0.3% 20.9% +1.7% 20.3% +2.4%
NCS1 25.9% +£3.5% 26.1% +0.9% 26.2% £2.4% 26.0% +2.7%
dl 26.0% +9.3% 29.5% +3.9% 28.4% +84% 27.6% +8.2%
osa 26.0% +9.3% 29.6% +3.9% 28.4% +84% 27.7% + 8.2%
Iv 26.2% +£9.3% 29.7% +3.9% 28.5% £ 84% 27.8% +8.2%
AVERAGE 30.9% +1.6% 32.5%+0.7% 32.3% +1.7% 31.8% +1.7%
cosine3 35.9% +1.0% 31.0% +£0.5% 35.5% £ 1.3% 34.8% +2.2%
cosine2 40.0% +1.3% 36.5% £ 0.6% 41.3% +£0.6% 39.8% + 2.0%
cosinel 421% +1.6% 40.9% £ 0.7% 45.8% +0.9% 43.4% + 2.4%
qgram?2 48.6% £ 0.7% 50.3% £ 0.5% 47.7% £0.7% 48.6% = 1.2%
lcs 49.2% +0.5%  50.1% £ 0.5% 48.2% £ 0.6% 49.0% 4+ 0.9%
qgram3 50.3% +0.4% 51.7% +0.4% 48.8% £+ 0.5% 50.0% + 1.2%
0OCS1 51.0% £ 0.2% 52.5% +0.4% 49.2% +0.5% 50.6% £+ 1.3%

585

YCTOWYIMBOCTH PAHYKUPOBAHUSI METPUK [0 KAYECTBY, MMOYTH HE 3ABUCSIIETO
HU OT KHUTU, HA OT KOHKPETHOI TIAaphl I3bIKOB B rpymre. ['paduaeckn
pe3yIbTaThl MPEJCTABIEHBI HA PUC. 1; MPOIEHT OMMUOKNA OTJIOXKEH 110
BEPTUKAJIH, [Tapbl S3bIKOB YIIOPSI0YEeHbl BIIPABO 10 yOBIBAHUIO CpeJIHEH
ommmOKku. Ha rpacdukax BuHO, 4TO pe3KO MOBBINIEHHBIH pa3opoc MerTpuk dl,
lv, 0sa TeCHO CBsI3aH CO 3HAYMMBIM BJIMSTHMEM IOPSIIKA SI3BIKOB B IIape U
PA3HOCTBIO [JINH ab3aIleB.
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TasaunuA 6. IlorpernHocTr MeTpUK MpU PaBEHCTBE JJIMH

apryMeHTOB B rpyIne nap s3b1koB (1) ({de,en}, {es, fr}, {es, it},

{fr,it})

metric Fall Tom Alice total

lcs 7.4% + 10.0% 8.9% + 0.2% 8.6% + 2.3% 8.1% £+ 6.9%
NOSL NOS2, ¢ 105 +10.3%  8.6% £0.1%  8.0%+£2.2%  8.2%+ 7.0%
0CS1, 0CS2 47 3% 6% 1% 0% 2% .27 0%
dl,lv,osa 8.7% £ 9.4% 9.3% £ 0.2% 9.7% =+ 2.4% 9.2% + 6.5%
qgram3 8.5% + 9.5% 13.1% +0.3% 11.3% £4.2% 10.3% +7.1%
AVERAGE 11.7% £ 10.0% 13.6% +0.3% 13.9% £3.0% 12.9% + 7.0%
qgram?2 11.5% +£12.0% 14.4% +0.4% 13.3% +4.1% 12.6% £+ 8.5%
cosine3 10.4% £ 10.5% 17.0% +0.4% 14.9% +£4.7% 13.2% +8.1%
jwp 15.7% £ 8.2%  15.0% £ 0.4% 20.8% +3.0% 17.9% +6.4%
cosine2 14.5% +£11.6% 20.0% +0.4% 19.2% +£4.6% 17.2% +8.7%
jw 16.6% +£9.0% 17.5% £ 0.4% 20.7% £3.4% 18.5% +6.7%
qgraml 17.1% £ 10.4%  19.0% +0.8% 21.1% £3.8% 19.1% +7.6%
cosinel 24.6% +9.1% 291% +1.1% 30.5% +4.6% 27.8% + 7.4%

O6paiaer BHUMaHUE, YTO PAHKUPOBAHME METPUK I10 KAIeCTBY
BBITVIAJNAT ITOYTU HE CBA3aHHBIM CO CJIOXKHOCTBIO AJITOPUTMOB: CAMBI
IIPOCTOM AJITOPUTM, BBITUCIISIIONINI PA3HOCTD JJINH ab3aIleB, OKA3AJICS
OJIHUIM W3 JIyYIIUX. DTO MOATBEPXKIAET TUIIOTE3Y 00 UCKIIOIUTETHLHON
BaKHOCTH IIPABUJIBHOIO BBIOOPA HOPMAJIU3AIINNA METPUKH.

4, 3KCI'IepMMEHT, WUCKII0YaoWmnii BNnsiHme HOpMann3ayumun

Jyist ucKIoueHnst BIUstHUST HopMasu3aruy Mojuburupyem dbopmyay (1)
cJIe Iy oM 00pasoM:

> HyeY: m(z,y) <m(z,y.) &l(y) = l(yz)}|
(2) B—(m)="%

-100%
[ X1V ’
2Kécrkuit oTb0p apryMeHTOB METPHUK II0 PABEHCTBY JIJIMH €CT€CTBEHHO
BBIDABHUBAET Pa30dpOC PE3yIbTATOB U PE3KO MeHsieT peiirunr. B atux
YCJOBHUSX HOPMAJIU3AIINAS IPOCTOM (DOPMYJIOi OTKJIIOYAETCS U Ha TEePBDIit
IIJIAH BBICTYHAeT KaveCTBO CJIOZKHBIX BBIUMCJIEHUN.

Terneps u Ha rpaduKax Ha PUCYHKE 2 sIBHO BHJIEH PE3KO MHO MOPSIJIOK
MeTpuK. B JacTHOCTH, JBe METPUKH ¢ HAMOOJBITUMHU TTOTPENTHOCTSIMHE lcs 1
qgram3 okasbiBatorcs Jiyumumu nocjie NCS/OCS.

Bosnukaer rumore3a 0 BO3MOXKHOCTH JIYUIIIErO MOA00Pa HOPMAJIM3AIHH,
JTAloMeil MHOIO MEHBITYIO OIMUOKY JJjIs 9TUX METPUK B OOIEH CUTyaIluu.
EcrecrBenno oxxuparh, 9TO IPpU ONTUMAJIBHOM BBIOODE HOPMAJIU3AIUI
peUTHHT Jist O0Ieit CUTyarun TpuoOIN3UTCA K PEHTUHTY JI/IsT PABEHCTBA,
quae. Hampumep, sHopmasmsanust NLCS [17] merpukn LCS 3amaér 6amsknit
K OCS2 nopsiIoK 1 MOXKET MPUMKHYTb K JIHJIEPAM.
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TAB/MUA 7. IlorpenrHocTun METPUK IIPU PABEHCTBE JIJINH
aprymMeHToB B rpyie 2 nap si3bikos({en, eo}, {en, es}, {en, fr},

{en, it}, {eo, es}, {eo,it})

Ncrsneti}(é - Fall Alice total

17 K

0CS1. 0CS2 7.3% + 3.0% 14.2% +1.4% 10.7% 4+ 4.2%
lcs 8.0% +£2.5% 16.0% +£2.2% 12.0% +4.7%
qgrams3 9.1% +2.7% 16.4% +2.1% 12.8% +4.4%
dl,lv,osa 10.0% £3.9% 17.3% +£2.4% 13.7% £ 4.9%
cosine3 11.2% £ 3.0% 20.8% +2.2% 16.0% £ 5.5%
AVERAGE 13.9% £ 2.6% 21.0% +1.6% 17.4% +4.2%
qgram?2 13.5% +£3.1% 21.4% +1.6% 17.5% +4.7%
cosine2 19.4% +3.8% 27.8% +1.9% 23.6% +5.1%
jwp 21.9% + 3.5% 28.2% + 1.5%  25.0% + 4.2%
jw 22.3% +£3.8% 28.8% +1.6% 25.6% £ 4.3%
qgraml 23.8% +3.3% 28.9% +£1.4% 26.3% + 3.6%
cosinel 32.1% +£3.3% 37.0% +£2.0% 34.6% +3.7%

TAB/MuA 8. IlorpemrHocTy METPUK IIPU PaBEHCTBE JIJIUH
apryMeHToB B rpymnie 3 nap si3bikos: ({de, es}, {de, eo}, {de, fr},

{de,it}, {es, hu}, {hu,it})

NCénletIr\}CCS2 Fall Alice total

bl bl

0CS1, 00S2 29.8% +£3.4% 24.3% +2.0% 27.1% + 3.9%
les 31.9% +3.3% 262% £ 2.7% 29.0% + 4.1%
dl,lv,osa 32.9% +3.0% 28.2% +2.8% 30.6% + 3.8%
ggram3 34.9% +£4.1% 29.0% +£2.3% 32.0% + 4.4%
AVERAGE 34.4% +1.2% 31.0% £1.9% 32.7% £+ 2.3%
qgram?2 36.6% +2.0% 32.7% £ 2.5% 34.6% £ 3.0%
cosine3 36.7% +3.8% 32.9% £ 2.2% 34.8% +3.7%
jwp 36.3% +2.4% 36.0% £2.3% 36.1% £+ 2.4%
qgraml 36.0% +3.1% 36.5% +3.2% 36.3% + 3.2%
jw 36.7% +2.6% 36.4% £2.3% 36.5% +2.5%
cosine2 39.9% +3.1% 37.4% +£2.1% 38.7% £+ 2.9%
cosinel 42.5% +2.4% 43.8% +£2.3% 43.2% £+ 2.5%

5. Opyrvue cutyaunmn cpaBHeHus

Bri6op mogxoisieit MeTPUKY U HOPMAJIU3AIIMH OYEBUJIHO JIOJIZKEH
OPHUEHTUPOBATHCS HA OCOOEHHOCTH KOHKPETHOM 3amaun. Jlis aToit menn
MOT'YT OBITH IOJIE3HBI PE3YJIBTATHI C JAPYTUMU OMPAHUYEHUSIMU Ha, JIJIMHBI
METPUK, IPUIOKEHHBIMI K (hallyly cTaThu.

Jlnst mpuMepa Ha pucyHKe 3 mpejcraBieHbl rpacdukn gus 10%-
OrpaHNYeHNs HAa PA3HOCTD JIJIUH.
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TapsmmuA 9. IlorpemrHocTn METPUK TIPU PABEHCTBE JIJINH
aprymeHTos B rpymne nap s3bikoB 4({de, hu}, {en, hu}, {eo, hu},

{fr,hu})
metric Fall Tom Alice total
gggi 1;(0188227 32.8% £2.4% 29.5% £1.0% 30.4%+1.4% 31.2%+2.3%
lcs 33.2% +£2.4% 30.8% +1.3% 32.2% £1.8% 32.3% +2.2%
qgram3 33.4% +3.3% 28.9% +0.6% 33.0%+1.5% 32.3% +2.9%
dl,lv,osa 34.3% +£4.3% 326% +£1.0% 33.5%+1.1% 33.6% +2.9%
cosine3 35.1% £ 3.1% 31.9% +0.6% 35.6% £ 1.4% 34.7% + 2.6%
AVERAGE 36.3% +2.2% 33.6% +£1.0% 35.6% +0.9% 35.5% +1.9%
qgram?2 37.0% +£3.2% 34.7% +0.8% 37.8% £1.9% 36.8% = 2.6%
qgram1 39.6% +3.4% 37.4% +1.0% 39.9% +1.3% 39.3% +2.5%
jwp 41.0% £ 2.3% 36.3% £ 1.3% 39.6% +1.4% 39.5% £ 2.5%
jw 41.1% £ 2.4%  36.9% £ 1.2% 40.0% £ 1.4% 39.8% + 2.4%
cosine2 40.8% +3.5% 38.5% £ 0.8% 41.2% +1.0% 40.5% £ 2.5%
cosinel 43.1% £ 3.4%  43.4% +£1.1% 46.0% £ 0.8% 44.3% + 2.7%
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HeoxXuaHHO PE3KO MPOSIBUJIOCH PA3JIMYNE MMPAKTHUIECKUX 3aJa,
[0 TIPUPOJIE KOTOPBIX NMPABMJIBHBLIA BBIOOP OOBIMHO MMEET OJIU3KYIO
K HauMeHbIel b0 Om3kyo K Hanbosbinei mmmHy. Ha pucynke 4
pescTaBieHbl rpadukn ¢ orpaHndennem Ha jymHbL [(y) < [(y.), a
Ha PUCYHKe 5 rpadUKu ¢ IPOTHBOIOJIOKHBIM orpannderueM [(y) = 1(y,).

3aknio4veHne

[TpoBeHHbIE SKCIIEPUMEHTHI MOKA3AJIH, YTO PE3YILTATHBHOCTH METPHK
CXOJICTBA CHUMBOJIBHBIX CTPOK KPUTHYHO 3aBHCUT OT COOTBETCTBHUSI BBIOOPA
HOPMAJIN3AIMK AJITOPUTMa, PACIIPEJIeJIEHUIO JIJINH CTPOK B JAHHBIX.

OTKpPBLIUCH TPYIHBIE BOIIPOCHL:

« Kak Boraucnth Hanbosiee 3dekTuBHyI0 (GOPMYITy HOPMAIAAIIAT
3aJIAHHOM METPHUKH 110 KOHKPETHBIM JTAHHBIM !

o JlasyT Jii BBIYUCTIEHHBIE (DOPMYJIBI CYIIECTBEHHBIN BHIUTPBIII JIJTsT
PACCMOTPEHHBIX METPUK !

» Kax 1o crarucTukaM BBIYUCIUTD TOAXO/ISIIY 0 HOPMAJIU3AIUIO 33 [aHHOM
METPUKU !

« Kak 1o crarucTukam OIEHUTh &JIEKBATHOCTh HOPMAaJIM3AIIUN 33 IaHHOM
METPUKH?!

Pa3yMHO IIPOJIOJIZKUTDH UCCJIEI0OBaHNA B IIOUCKAaX OTBETOB Ha 3TU BOIIPOCHI.
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