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AHHOTAIUA

PaccmarpuBaercss 3amadya MOJHOTEKCTOBOTO
MOHUCKA, B KOTOPOM IOMCKOBBIM 3allpOCOM
ABIIIETCA TEKCT, COCTOSIIIUN M3 HECKONBKHX
npennoxeHuil. Takas 3agada akTyajlbHa IS
CEPBHCOB, MOCBSILEHHBIX OTBETaM Ha BOIIPOCHI
(Texmonnepikka, GOPyMbI U T.I1.).

J1st pelieHus NaHHOM 3a7adyM IPEUIaracTcst
AITOPUTM, IO3BOJISIIONIIUII CBECTH IOHCK IO
TEKCTy K IOHUCKYy IO CIOBOCOYETaHMSIM.
IIpuBomaTcs  pe3ynbTaTbl  3KCIEPUMEHTOB,
noATBepxkaaromme 3(H(HEeKTUBHOCTh JIaHHOTO
aNnropuT™Ma.

1. BBenenue

DJEKTPOHHBIC PECYPCHI, MOCBSIICHHBIC OTBETAM Ha
BOIIPOCHI (HAIPUMeEp, CHCTEMBbI CIIy)KO TEXIOJIEPKKH
win (HOPYMBI) IO MEpEe CBOETO Pa3BUTHS HAKATUIMBAIOT
Bce Oosblie WHPOPMALWHU, TMOHCK IO KOTOPOH
CHOCOOCH C OJHOM CTOPOHBI IMOMOYH ITOJB30BATEISIM
TaKHUX CUCTEM IOJIYYIHTH OTBET HEMEIJICHHO, HE OXKHIas
OTBETa CIIENHAIIUCTOB, a C Jpyroil — CHHU3UTH
KOJIMYECTBO ITyONHMPYIOMIMXCS BOIPOCOB W HATPY3Ky
JII0JIeH, OTBEYAIOIINX Ha BOMPOCHI.

OnHako MpakKTHKa IMMOKa3bIBaeT, YTO OOJIBITUHCTBO
MOJIb30BaTENICH MPEANOYUTAET cpa3y npuderatb K
MIOMOIIM JPYruX JIIOJIeHd, HE MbITasChb HAWTU OTBET
cpean  uMeromiedcs — MHpOpManMu. A 3HAYMT,
YMCHBIICHAE KOJIMYECTBA JyOJIMKATOB M CHH)KCHUC
HATPY3KH CICIUAIMCTOB MOXET JOCTUTAThCSA IyTEM
ABTOMATHYECKOTO MOKMCKA MO TEKCTY BOMPOCA JO TOTO,
KaK 3TOT BOTPOC (COCTOSIIUM B 00meM cirydae u3 1-10
MIPEUIOKEHUH MTPOU3BOIIEHOTO CTHIISI HA €CTECTBCHHOM
SI3BIKE) TIONAIeT B 0a3y JaHHBIX.

B nanHOW cTaThe OMHUCHIBAETCS AJITOPUTM IOMCKA
10 TIOJHBIM TEKCTaM BOIIPOCOB, PEIIAIONINA JaHHYIO
3amady. B kadecTBe mpuMepa 3JIEKTPOHHOTO pecypca
paccMaTpuBaeTCsl TOPTal TEXIOACPKKA KOMIIAHUU
SmartBear, 3aHUMarOIeNCs IIPOU3BOJICTBOM
IPOTPaAaMMHOTO 00ECTICUCHHSI.

Tpyasl 13" Beepoceniickoii HayuHoili KoHdepeHuHHu
«DJIeKTPOHHbIe OUOIHOTEKH: NMepCHeKTUBHbIE METOAbI M
TEXHOJIOTHHU, JJIeKTPOHHBbIe KoJuleknumw» - RCDL’2011,
Bopownex, Poccus, 2011.

2. IlocTaHOBKA 3a1a4H

2.1 Onucanue uHGOPMALUMOHHOTO pecypca

CrpyKTypa paccMarpuBaeMoro HHGOPMAIOHHOTO
pecypca JTOCTaTOYHO THUIUYHA Ui JIFO00HM MOJ00HOMN
KOMITAaHMU: MMeeTcsl 0a3a JaHHBIX OIyOJIMKOBaHHOW B
Wnrepuere cnpaBounoi nokymenranuu (Help, FAQ u

T.l'[.) no mnOpoaykKTaM, a TakK¥Xe 6a3a JaHHBIX
TEXNOAACPKKHU, B KOTOPYHO c061/1pa}0Tcs{ BOIPOCHI
HOHLSOBaTeHCﬁ, nocrynaromue ¢ (bOpyMOB u 10

JMEKTPOHHOU TouTe. B TOi ke 6a3e JaHHBIX XPaHATCS
OTBETHI Ha 3TH BOIIPOCHI.

BxomHBIMM OaHHBIMH IS TIOMCKA  SIBIISIOTCS
BONIPOCHI  TOJIb30BATENCH, BBIXOJHBIMU — CIIUCOK
JOKYMEHTOB, KOTOpPBIE MOTYT COJICp)KaTb HYXHYIO
nosi3oBarento MHGopManuio. OTMETHM TaKKe, YTO
COOOIIEHHsI COCTOSIT U3 TeMbI (KOPOTKOTO ONUCAHUS) U
MOJHOTO  TeKCTa C  MOJAPOOHBIM  (HECKOJIBKO
NpeAIoKEHUI) OITUCaHNeM MTPoOIeMbl Ha PYCCKOM HIIH
AHTJIMICKOM SI3BIKE.

Peanm3oBanHass Ha JaHHBII MOMEHT CHCTEMa
MO3BOJISIET MPOMU3BOAUTH ABTOMATHYECKHH IOMCK 10
KITIOYEBEIM CIIOBaM M3 TEMBI COOOIICHNUs, HO COOpaHHas
CTaTHCTHKAa  IIOKAa3bIBA€T, YTO TakOH  IIOAXO.A
HEIOCTATOYHO s eKTuBeH. Toxbko 1%
HI0JIB30BaTENICH HAXOMUT HYKHYI0 HHGOPMALHUIO CPelu
ABTOMAaTHYECKH MOJ0OpaHHBIX pe3ynbraToB. Eme 4,5%
MocJie  TPOCMOTpPA  IIPEUIOKEHHBIX  PE3YJIbTaTOB
U3MEHSIOT cBoW Bompoc. [lomasistoniee OONBIIMHCTBO
BCE K€ OTIIPABJISIET CBOM BOIPOCHI B TEXMOIIEPIKKY 03
n3MeHeHHH.  OOBSICHSIOTCS ~ TakWe  pe3yJbTaThl
JOCTaTOYHO  NPOCTO:  JIMIIb  OYEHb  HEMHOTHE
MOJIB30BATENIM MOT'YT JOCTaTOYHO KPaTKO M B HY>KHBIX
TepMHUHAX CQOPMYIHPOBaTh CyTb TPOOIEMBI, C
KOTOPOl OHHU CTOJIKHYJHUCh. DBOJNBLIIMHCTBO MPOCTO
yKa3bIBaeT a0CTPAaKTHBIE TEMBI Bpoae «Support query»
nwmn «Usage problem». A 3HaUWT, Ui TOBBIICHUS
3¢ (}eKTUBHOCTH TOWCKAa HEOOXOJNMO  YYHUTHIBATh
TaKXe ¥ MOAPOOHOE OMHCAaHUE BOIPOCa.

2.2 Otauyus ot noucka B Unrepuere

[TocraBneHHas 3amada MMOWCKAa WMEET P BaXKHBIX
OTJIMYMM OT Ki1accuyeckoro noucka B MHrepHere. Bo-
MEepPBBIX, IIOCKOJIBKY BOIPOC MOXET  OKa3aThCA
JIOCTaTOYHO JIMHHBIM (Hampumep, cocToaTh u3 10
MIPEIUIOKEHH) U COAEP)KaTh HE BIHSIOMINE HA CMBICH
ClIOBa W TMpeUIOKEHUs (HampuMep, MPUBETCTBUS,
MOJIMCH, M T.I.), HEOOXOAMMO W3BJICYh U3 HEro



CIIOBOCOYCTAHHMSI, BBIPAXKAIOIIWE CaMy CYTb BOIpOCa.

Bo-BTOpHIX, BCE HUHIEKCHPYEMBIE CTpaHMIIBI
NMpUHAJIeKAT OAHOM W TOM K€  KOMIIAHUH,
3aMHTEPECOBAHHON B  aJIeKBAaTHOCTH  PE3YyJIbTaTOB

MOUCKA. A 3HAYUT, HET CMBICJIA YUUTHIBATh MIPU MTOUCKE
CCBUIKM MEXIY JOKYMEHTAMH [UIS  OIpEeICIICHHS
ABTOPUTETHOCTH TOH WIA WHOW CTPaHUIBI H
MPOU3BOJUTh TPOYME JCHCTBHUS, HANpaBIICHHBIC Ha
00pp0y C HEYCCTHBIM IMPOJBIKCHHEM calTOB. Takxke
KOJIMYECTBO HMHACKCUPYEMBIX JOKYMEHTOB COCTABIISET
IECATKA THICIY, T.€. OTHOCHUTEIHLHO HEBEIUKO IIO
CPaBHEHHUIO C KOJIMYECTBOM cTpaHuil B VIHTepHeTe, u
JIOKYMEHTBI TOCBSIIIEHBI OJIHOW TEeMaTHKe, WIH Ppsay
OJIM3KHUX TEMATHK.

3. AuIropuTMu4ecKoe odecredyeHue
NMOMCKOBOI CHCTEeMBbI

AJTOpUTM,  TIpeUlaraeMblii UL PEIICHHS
MOCTAaBJICHHOM 3aaur, MOYKHO Pa30HTh Ha CIEAYIOIINE
STaITBL:

1. Oo0pabotka 3ampoca (pasOucHue Ha
BBIJICJICHUE CJIOBOCOYETAHUH).

CJIOBa,

2. Tlomck  (BBlUMCIICHME  DPEJEBAaHTHOCTH IO
CJIOBOCOYETAHMSM).

3. OOyuenne (KOpPpEKTHpPOBKa Beca  HaHICHHBIX
3JIEMEHTOB).

TTocnenusis omeparusi He SBISETCS 00SM3aTENBHOMH,
HO TO3BOJISIET YIYYIINTh KAadecTBO IIOMCKa, O YeM
Oymer pacckazaHo Hmke. IIpuBemem moapoOHOE
OTMHCAaHUE aJrOPUTMa, pEIIAONIeT0 KAKIYI U3
rmoj3ajay.

3.1 O6paGoTka 3anpocoB

Ha orame 00paboTku 3ampoOCOB TPOU3BOAMUTCS
pa30op TekcTa Ha CJIOBa M MPEIIOKEHUS, (PUIbTpaIns
LIYMOBBIX CIJIOB, PacKpbITHE ()OPM CIIOB M BBISBJICHUE
cnoBocoueTanuii. [locnenHee paccMOTpUM MOpOOHEE.

BrisiBienue cioBocodeTaHUN MPOU3BOAUTCS IYyTEM
00paboOTKM 3HAKOB MpPENUHAHHS B HHICKCUPYEMBIX
JNIOKyMEHTax, a  Takke  IyTeM  [OCTPOCHHUS
KoHyenmyanvHolx  epagos [1], COOTBETCTBYIOIIMX
MPeUIOKEHUSIM 3anpocoB. KoHmenTyanbHeI rpad Kak
CEMaHTHYeCKas  MOJENb  TEKCTa  NIPEITOKEHHS
MTO3BOJISICT HAHUTH B HEM CIIOBOCOYETAHUS B BHIE Tap
KOHIIETITOB, CBSI3aHHBIX OTIpeIeIeHHBIMU
OTHOWICHHUSMH, HAIPUMEpP, OTHOLICHHUEM «ampubymy.
B naHHOW TEXHOJOTMH TPHUMEHSETCA MPOrpaMMHOE
obecrieueHre sl  aBTOMAaTHYECKOTO  MOCTPOCHHS
KOHLENTYyalIbHbIX TpadoB st TekcToB [3].

Chavaa  paccMOTpuUM  00pabOTKY
MPETIMHAHHS.

ITockonbKy 3HAKWM TMPENHHAHWUS ~ CIYXaT  JUIs
paszleneHuss TEKCTa Ha CTPYKTYpHbIE €JAMHMIIBI,
JOTHYHO 00pabaThIBaTh WX HA dTalle WHICKCHPOBAaHUS
JOKyMeHTa. B mpeamaraemMoM anroputMe 3HAKH
MIPETIMHAHUS, PA3CIAIONINe CIIOBA, YIUTHIBAIOTCS TPHU
BBIYMCIICHUHN MO3WIMH CJIOBa OTHOCHUTENHHO Hadaia
Tekcta. OTMETHM, YTO B MHIEKCAX HCHOIB3YeTCs
BEKTOpPHAsI MOJIENTb TEKCTOB — Ka)KJJOMY CJIOBY CTaBHUTCS
B COOTBETCTBUE €r'0 BEC, BBIUHUCIEHHBINA MO U3BECTHOU

3HAKOB

tdopmyne tf (term frequency) [6]. Takxke Ans Ka)xmoro
clI0Ba XPaHATCS TIOPSIIKOBBIC HOMeEpa,
XapaKTEepU3YIOLINE PACCTOSIHUE OTHOCHTENIBHO Havaia
Tekcta. Hamuuue 3HAKoOB NpernruHaHug IMPUBOJUT K
HUCKYyCCTBEHHOMY YBEIMYEHHIO (MJIM YMEHBIIECHUIO)
paccTosiHMST ~ MEXAy ~ cJoBamH, JaBas  0a3zoBoe
NpPE/ACTaBJIeHNE O TOM, KaKHE€ CJIOBa MOTYT OBITH
CBSI3aHbI, a Kakue, HaNpOTHB, HE IOJDKHBI HMETh
CEeMaHTHYeCKHX CBsi3el Apyr c apyrom. bnaromaps
3TOMy HH(pOpMamus O 3HAKaX NpPENHWHAHUS HESBHO
COXpaHseTCs B MHICKCAX, XPAHSIIINX TOJIBKO BEC CIOB U
UX TIO3UIIHIO.

PaccmoTpum npumepsr:

...Issue-tracking tools... => [N, N+0.5]

3nech cioBa issue u tracking paznenensl aeducom,
a 3HAYMT, BEPOSITHO, CBs3aHbl Mexay coboil. [ToaTomy
paccrosiHue MeXay HUMHU Oepercs paBHBIM 0.5.

...the issue, but tracking changes... => [N, N+3]

3nech cioBa issue W tracking pa3neneHsl 3amsTOH
(maromieil yBenW4YeHWE NO3MIMHM HAa 2) M IIyMOBBIM
cioBoM but (yBenmumuuBarommM ee Ha 1). Hrorosoe
paccTosiHHE MEXIy CJIOBaMM IIOKa3bIBaeT, 4YTO B
JAHHOM cIIydae CJIoBa ciabee CBSI3aHbI MEXIy COOOM.

...Object.Method()... => [N, N+0.5]

31ech cioBa pasjelieHbl TOUKoW 0e3 mpobena, uTo
ABISIETCSI TUIMYHBIM Ul MPOTrPaMMHOTO KOJa, YacTo
BCTPEYAIOLIErocsl B TEXHUYECKOH JOKyMEHTauuu. B
3TOM cilydae ciioBa object u method ckopee Bcero
CBSI3aHBI MEXAy COOOHM, IO3TOMY PacCcTOSIHHUE Oepercs
paBHbIM 0.5.

...some object. Method A shows... => [N, N+15]

B mannOM ciyuae cnoa object u method HaxonsTCs
B Pa3HBIX NMPEUIOKEHUSAX, & 3HAYUT BPSI JIM CBSI3aHBI
cemaHTH4eckd. [loaTomy mosumus cioBa method
HCKYCCTBEHHO yBEJIMYMBAETCS Ha 15.

[IpuBeneHHple B IpuUMepax 3HAYEHHs KOHCTAHT,
XapaKTEePU3YIOUINX YBEIUUCHNUE TO3UINH, MOJ00paHbI
9KCIIEPUMEHTAIILHO u HCIIOJIb30BAINCH pu
WHJIEKCUPOBAaHUU TECTOBOI'O MHOXKECTBA, O KOTOPOM
MO JIET peyb IO3/HEE.

Wrak, 3HaKU NpEeNuHaHUsI U PacoI0oKEeHHE CIIOB U
MO3BOJISIIOT ~ CYAWTH O TOM, Kakde CJoBa B
MHJIEKCUPYEMBIX JOKyMEHTaX MOTYT OBITh CBs3aHBI (a
3HAYUT, TPHUCYTCTBYET JIM B JOKYMEHTE HCKOMOE
CJIOBOCOYETAHMI1), HO 3TOTO, OUEBHIHO, HEJOCTATOYHO
JUI  BBIABICHHUS M3 3alpoca CJIOBOCOYETaHMH, 10
KOTOPBIM CJIEZyeT IPOBOIUTH TTOKCK.

3.2. [IpuMeHeHHEe KOHIIENTYAJIbHBIX rpagoB

Jis  OGomee nAeTanbHOTO aHanW3a MpeAsaraercs
UCIIOJIB30BaTh KOHLENITYaJbHBIC TPa(bl, YUUTHIBAIOLINE
uHpOpManKI0 O ¢GopMax CIOB, YaCTIX PEYH U T.II.
31ech UCIOIB3YeTCs OJHO BaXHOE HAOIIOACHUE: — IUIS
OIMCaHUS TEXHUYECKOH CYTH NMPOOIEMbI IOJIb30BATENIH
CTaparoTCsl UCMOJIb30BATh IPAMMATHYECKH KOPPEKTHBIE
COYETAaHMs CJOB WU TEPMHHBI, KOTOPbIE OHU BHIAAT B
HCHOJIB3YEMBIX MPOAYKTAaX — HAIPUMEP, B TCKCTax
omnbok, B wuHTepdeiice u T.1. HesHauamme
MpeUIoKeHNs (HampuMep, MPUBETCTBUS, MOANUCH, U
TOL.)  YacTo  HE  SBISIOTCA  I'PaMMaTHYecKH
KOPPEKTHBIMH, U MX MOXHO OT(HIBTPOBATH MPOCTHIM



C1I0co0OM, TIOCTPOHB TSI HUX KOHIETITyallbHBIE TPadbl.
Takue rpadpl OKaXyTcs HEKOPPEKTHBIMH, T. €. B HHX

OKa)XKyTCs KOHUENTHI, HE CBJI3aHHbIE HHUKAKUMH
otHomeHusAMU. OOHapyXeHHe TaKMX  KOHLENTOB
BBIIIOJHACTCS  TaKK€ IIPU  IIOMOIIM  CUCTEMBI

HOCTPOEHHMsI KOHLIENTYyalnbHbIX rpados [3]. PaccmoTpum
mpuMep 3ampoca B TEXNOANEPKKY  KOMIIAHUU
SmartBear:

Hi there!

i have a script test with a bunch of checkpoints,
but when it hits a checkpoint cannot be verified, the
execution of the script stops and any tests after the
failed checkpoint do not get executed.

Thank's in advance.

JKupHBIM BBIIENCHBI CIIOBOCOYETAHHS, HMEIOIIHE
TEXHHYECKUI CMBICT U BBISBICHHBIC B pE3yJbTaTe
paszbopa. Otmerum, 4TOo mpeIokeHus Hi there u
Thank’s in advance OblIn OTQUIBTPOBAHBI HA I3Tare
MOCTPOCHHS ~ KOHLENTyalbHOro rpada, MOCKOJIBbKY
MEXIy CIOBaMH He OOHApyKHJIAach CeMaHTHYECKas
CBSI3b. DdparmeHT KOHIICTITYaJIbHOT'O rpada,
MIOCTPOCHHOT'O AaBTOMATHYECKH U3 IPHBEACHHOTO BBIIIE
3ampoca, MpuBeJeH Ha puc. 1:

have

test bunch 1

genetrve

script checkpoint

Puc. 1. ®paecmenm xonyenmyanvnoco epagha

Kak BuIHO W3 pHUCYHKa, MOCTPOEHHBIA rpad
MO3BOJIMJI BBISIBUTH B3aUMOCBsI3b Mexny [ have, test
script u bunch of checkpoints, XOTs B HICXOIHOM TEKCTE
9TH  CJIOBOCOYETAHUS  PA3CICHbl APTUKISAMH |
npemaioramMu. [locueTr BCTPEYAIOMIMXCS PSIAOM CIIOB,
KaK, HalpuMep, IpH JATEHTHO-CEMaHTHYECKOM aHAITH3e
[4], wmm B amropurme TextRank[5],He mo3Bosmn OBl
BBISIBUTH 3TY CBS3b.

Jns  mocTpoeHHs ~— KOHLENTYyallbHOTO  Tpada
WCTIONB30BAJMCh JIBa BHEIIHMX pecypca: CIIOBaps,
XpaHALIMi HHPOPMAIHIO O YacTAX pedd, (hopmax CIIOB
U T.II. ¥ Ha0Op MIa0JIOHOB, ONMMCHIBAIOIIMX Pa3JIMYHbIE
CEMAaHTUYECKHE POJIH, T.€. OTHOLIEHUS MEXIY CIOBAMHU.

Takum o0pa3om, pesysibTaToM pazdopa 3arpoca

SBISIETCSL  Psil  CIIOBOCOYETAHHWH, COCTOSIIMX M3
CEeMaHTHYECKH CBS3aHHBIX (@ HE TIPOCTO MIYIINX
noapsin) cinoB. Ecim  kakoe-To  ciioBocodeTaHue
MOBTOpSIETC B TEKCTE  HECKOJIbKO  pa3, eMmy
MIPUCBaNBAETCS OOBIITHIA BEC. Hanee 3TH
cloBocOoUeTaHWsI o0BemmHsAOTCS —omeparopom OR

(TIOCKONTBKY TEKCT MOXKET COIep)KaTh HECKOIBKO He
CBSI3aHHBIX APYT C JIPyroM BOIPOCOB) M MOJAIOTCS Ha
BXOJl TIOHMCKOBOH cucrembl. B pesynbrare 3amaua
MOMCKA MO TEKCTYy CBOJUTCS K TMOUCKY MO Habopy
CJIOBOCOUETAaHMWI, a 3Ta 3ajJaya pelniaercs, B CBOIO
ouepeib, C TOMOIIBIO MPeJIaraeMoro ajiropuTMa.

3.3 Ilouck 1o cj10BaM M CJIOBOCOYETAHHAM

Temepp paccMOTpUM caM  aJIrOPUTM  IIOHCKA,
UCTIONB3YIOUIMICS KaK Ul TOMCKAa II0 KOPOTKUM
3arpocam, Tak ¥ JUIs [OUCKa 1o TekcTam. Ha urorosyro
peNeBaHTHOCTh JOKyMEHTa  3arpocy BIIHSIIOT
cienyromue (haKkTopsl:

1. Omeparopsr moucka (AND, AND NOT, OR, “exact

phrase”, # T.IL.).

2. Bec KIIOYEBBIX CIIOB.
3. Tlo3uuuu ciioB B JOKYMEHTE U 3HAKHU NPEIUHAHUS.
4. PesympTathl Mop(oIornueckoro pa3dopa 3ampoca.

CHagana mnpom3BOAWTCS OyNeBCKHI TOWCK, T.€.
0TOO0p JOKYMEHTOB, COOTBETCTBYIOIINX MMEIOIINMCS B
3ampoce omeparopaM MOUCKa (€ciaW OIepaTopel He
3aJjaHbl SIBHO, BCE CJIOBA CUUTAIOTCS OOBEAMHEHHBIMH
omeparopom AND). ITocae 3TOro BBIUUCIACTCS
pENeBaHTHOCTL MO  CJIOBOCOYETaHusM. [lockosbky
MPOMHIEKCUPOBAaHHbIE JIOKYMEHTBI CUUTAIOTCS
COCTOSIIIMMH W3 HECKOJBKHMX TOJIell (3aroIoBOK H
TEKCT, 3ar0JIOBOK UMEET OOJIBbIIHIA BEC), PEIEBAHTHOCTD
BBIYMCIIAETCS OTIENBHO MO Kaxiaomy moimto. [locie
3TOr0, C YYETOM Beca MO, CYNUTACTCS HTOrOBas
PENEBaHTHOCTb. B cilydae HyJeBOW pENeBaHTHOCTH IO
CJIOBOCOYETAHUSIM HpeAIaraercs BBIYHCIIATH
PENEBAaHTHOCTh II0 OTAENBHBIM KIIFOYEBBIM CJIOBAM.

Takoli MOIXOA TO3BOJUT  IOJy4aThb  HEMyCThIE
pesynbTaThl  IOMCKa B CIIy4ae  3ampocoB, HeE
SIBJISFOLLIAXCSL rpaMMaTU4eCKU KOPPEKTHBIMU

COYETaHHUSIMH CJIOB.

Jlist BBIYMCIIEHHUS PENeBAHTHOCTH 10 KIFOYEBBIM
CJIOBaM Npe/IaraeTcs HCIOJIb30BaTh KOCHHYC YIJa
MEXIY BEKTOpaMH JOKYMEHTOB. Taxoxe
paccmarpuBajiach W Jpyras mnomyispHas (opmyna,
Okapi BM25, HO 3KCIIEpUMEHTHI, MMPOBOIUBIIHECS Ha
TecToBoM MHOXkectBe u3 10 000 mOoKyMeHTOB,
MOKa3alu, YTO ONTHUMAalbHBIE pE3yJIbTaThl Kak II0
Ka4eCTBY, TaK M 110 NPOU3BOIUTEIBHOCTH JAET UMEHHO
KOCHHYC  yIjla, 4acTo  HUCHOJb3ylomuiics 1y
OIIpEJICTICHNs] CMBICIIOBOM OJM30CTH TP BEKTOPHOI
MOJIEJIU TEKCTOB!
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rIe wij — BEC COOTBETCTBYIOIIUX CJIOB, BBIYMCIICHHBIH
o hopmyie tf.

cos(d ,q) =

ITpn BBIYHUCIICHUU PEIEBAaHTHOCTH 1o
CJI0OBOCOYETAaHUAM YUMTBIBAKOTCSA ClIeyIoLMe
IIPEATIONOKCHHUS:

1. CioBocoueTaHusi, TOBTOPSIOMIMECS B  TEKCTE
3ampoca HECKOJbKO pa3, HUMEIOT OOJbIINKA Bec
(3aBUCSIINI OT KONMWIECTBO TOBTOPEHUH).

2. UYem Oozplile CIOB B CIOBOCOYETAHHH, TEM OoJee
Y3KUA CMBICII OHO BBIpKAET, a 3HAYUT, TEM

6opie CMBICIIOBAs O6IM30CTh MEXIy
JOKYMEHTaMH, cozlepIKaIIMHU 3TO
CIIOBOCOYETAHHE.

3. Uewm panblie ClIOBa pacloioKeHbl APYr OT Jpyra,

TEM MCHBUIC BEPOATHOCTH TOT'O, YTO OHU CBSA3aHBI.

[IpaBwio  moxcyera  KOJNMYECTBA  HMCKOMBIX
CJIOBOCOYETAHUI B JIOKYMEHTE OCHOBBLIBAETCS Ha TOM,
YTO CJIOBA, PAcCIOJIOKEHHbIE NIaJIeKO JAPYr OT Jpyra
W/WIA B Pa3HBIX NPEINIOKEHHUAX, CKOpee BCEro, He
CBsI3aHBI MEXAY co00ii. COOTBETCTBEHHO, KOHTEKCTHOE
OKHO JIOJDKHO YYHTBHIBaTh 00a (akTopa, UTO JIETKO
JOCTUTAeTCI 3a CYET WCKYCCTBEHHOTO YBEITHYCHUS
TIO3UIIAH CJIOB TIpHu 00pabOTKe 3HAKOB MPETTMHAHMUS.

Cunraercs, 4YTO  HCKOMOE  CIIOBOCOYETaHHE
NPUCYTCTBYET B JIOKyMEHTE, €CJId PacCTOSHHE MEXIy
Ka)KJI0M Mapoil COCTABJISIIOLIUX €TI0 CJIOB MEHbILIE HEKOM
BEJIMYMHBI, PAaBHOW HCKYCCTBEHHOMY IPHUPAIIECHHIO
MO3MIINHK TI0CIIe KOHLA NpeaiokeHus. /lanHoe ycioBue
sIBIIsieTCsl OoJiee TMOKKUM, YeM TO, YTO HCIIOJIB3YETCs B
HemaBHO mosBuBIIeMcs amroputMe PATeR [2], B
KOTOPOM YYHUTHIBACTCS TOJNBKO pa30MEeHHEe TEeKCTa Ha
MpeUIOKEeHUs,, HO He 00pabaThIBAIOTCS CHTYyallWH,
KOrJla JiBa CJIOBa HAXONATCS Ha Pa3HBIX KOHIIAX
JUIMHHOTO  TpejyiokeHus. Takke  mpeasiaraeMblit
QITOPUTM YYHTBIBAET OOJIbIlIEe KOJIHYECTBO (HaKTOPOB
(HanpuMep, KOJIMYECTBO CJIOB B CJIOBOCOYETAHUH).

Ilosichum  ckazanHoe npumepoMm. Jlomycrtum,
Tpebyercsi HalTh cioBocouetanue AJAX applications
testing.

AJAX web applications are, indeed, difficult for
testing.

B nmanHOM ciiydae CyMMapHOE pPacCTOSHHE MEXIY
TpeMs CIOBaMH C YYE€TOM 3HAKOB TIPEHHHAHUI
coctaBmger 7. COOTBETCTBEHHO, €CIH IIOCJIE KOHIIA
MpeUIOKEHUsT  MO3WIMA ~ yBEIH4YuBaercs Ha 15,
CUMTACTCA, YTO JaHHOE MPEIIOKEHHE CONEPKUT
HMCKOMOE CJIOBOCOUYETaHHE, MOCKONbKY 7 < 15.

No AJAX applications. Testing
applications is another task.

XoTs 31ech NCKOMBIE CJIOBA PacIiOiOXKEHbI OJIKe,
CIIOBO  festing HAaxXOAWUTCS YyXe B  CIEAYIOIEM
MPEJIOKEHNH, a 3HAuYUT, CYMMAapHOE pPacCTOSHUE
cocraBmseT 16. B aToM cirydae cauTaercs, 4To0 HCKOMOE
CIIOBOCOUYETAHNE HE MPUCYTCTBYET B TEKCTE, IIOCKOIBKY
16 > 15.

PeneBaHTHOCTH 1O CJIOBOCOYETAHHAM IpEIJIaracTcs
BBIYHCIISITH 110 CIEAYIOLIeH hopmyie:

desktop

N
ZRp(pi:dj)Wp

N

Rphrase(%dj) =

WupiMu  clOBaMH, PEJICBAHTHOCTh JIOKYMEHTa dj
3aIpocy ¢ BBIYMCISETCS KaK CpeaHee apuMeTHIecKoe
pElIeBaHTHOCTEH 10 KaKAOMY M3 paccMaTpHBaeMbIX
CJIOBOCOYETaHUH pi, BBIIEICHHBIX W3 3ampoca ¢, C
y4eToM Beca Ka)XI0ro CIIOBOCOYETAHMS,
BBIYMCILIFOLIEroCss  KaK  4YacTOTa  BO3HHKHOBCHUS
CJIOBOCOYETAHUS B 3ampoce (aHAIOTHYHO (opmyde tf).
3nech Rp - PEIEeBaHTHOCTD JOKYMEHTa
CIIOBOCOYETAHHIO pi, BBIYHCISEMas IO CIEAYIOIeH

thopmyme:
Ry(pd))=3

e p, — KOIMYECTBO CIIOB B CIOBOCOYCTAHMH pi (B
1

o0IIeM ciIy4ae OHO MOJXKET COCTOSATh U3 JIBYX U OoJjiee

CIIOB), Ap k CYMMapHOE pacCTOSHHE MEXIY
1>

KaXXIbIM U3 3THUX CJIOB B paCCMaTpUBA€MOM JOKYMEHTE
d/, BBIYHCIICHHOC TSI KaXKI0I'0 BXOXIACHUS B JOKYMEHT

CIIOBOCOYETaHUS pi, m — o0Ollee KOJIUYECTBO
BXOXJICHUHM CJIOBOCOYCTAHHMS pi B JOKYMEHT d.
OtMmeTum, YTO MAaKCHUMaJIbHOE 3HaYCHUE

pENICBAaHTHOCTM 10 KJIIOYEBHIM CJIOBaM HE Oyzer

NpeBbIaTh 1, a 3HAYUT JIOKYMEHTBI, HMEIOIIHE

HEHYJIEBYI0 DEJIEBaHTHOCTb IO  CJIIOBOCOYETaHUSIM

(MakcMMarbHOE 3HAYEHHWE KOTOPOHW HE OrpaHHYEHO H

MOJKET TOCTUTaTh HAMHOTO OONBIINX BEMUYWH) OYIyT,

KaK IPaBHJIO, CTOSITh B PEUTHHIE BBILIIE.

@opMysla HUTOTOBOM PpEIEBAHTHOCTH YUYUTHIBAET
crepyoipe hakTophbl:

1. PeneBaHTHOCTp IO CIOBOCOYETaHMSAIM [OJDKHA
UMETh OOJBIIUI BEC, YEeM PEJICBAHTHOCTh IIO
OTZEJBHBIM CJIOBaM, HO €€ OTCYTCTBHE HE JIOJDKHO
MMPUBOJAUTH K HYJICBOMY UTOTIOBOMY 3HAYCHUIO.

2. PeneBaHTHOCTH 1O CJIOBaM M CJIIOBOCOYETaHHUSIM
BBIYMCIIAETCS JUIS KQKIOTO MPOUH/IEKCUPOBAHHOTO
MOJSL OTIENBHO, TIOCIE Yero YMHOXKAeTcsl Ha Bec
TIOJIA.

3. Jns Toro, 4roOBl cnmemats (GOpMyIly HTOTOBOM
peneBaHTHOCTH 0OJIee YHUBEPCAIBHOM, TOTUYHO HE
CBSI3BIBATh €€ C KOHKPETHBIMH aITOPUTMaMH,
UCTIONB3YIOMIUMHCA Al BBIUUCICHUS  KaXKIOH
COCTAaBJISIOIIEH PEIEBAaHTHOCTH.

Brpruncnsare HUTOTOBYIO
npejsaraeTcs no cienyrouiei Gpopmyore:

pelieBaHTHOCTh

Nf
R(Qadj) =2 Wprhrase(q’dj)



rae Nf — oOliee KOIMYECTBO MPOWHICKCHPOBAHHBIX
moneil (B TeKylmee peamu3alid paBHO 2), Wf — Bec
MIPOMHAEKCUPOBAHHOTO TOJIsI, Rphrase — PENEeBaHTHOCTD
0 CJIOBOCOYCTAHMUSAM, BEIUMCIICHHAS PaHee.

3.4 DxcnepuMeHTATbHBIE Pe3yJIbTATHI

PaccmarpuBaemblii  MOMCKOBBIA — aJTOpPUTM  yKe
peann3oBaH W ONpoOOBaH HAa IPAKTHKE B CUCTEME
MOJTHOTEKCTOBOTO IIOHMCKA. VICIONB30BaIOCh TECTOBOE
mHokectBo w3 10 000 crarei, SABISIOIIMXCS
JOKyMEHTale 1o 6 MporpaMMHBIM IIPOTYKTaM.
ITouck mnpoBommnca mo 30 Haubosee NOMyNAPHBIM
CJIOBOCOYCTAHUAM, BbISIBJICHHBIM u3 CTaTUCTUKHU
MOMCKa MO caifTy koMmnanuu SmartBear 3a 2010 rox. B
KayeCTBE  aceccopoB  BBICTYyNAIH  COTPYAHHUKH
KOMITaHHWH, MPOCTABIISBIINE OIIEHKH KadecTBa INMEPBBIX
10 BBIDAaHHBIX cHCTeMOH pe3ymsTatoB OoT 0 (HE
peNeBaHTHEIN) A0 2 (MaKCHMalbHAas PEIeBaHTHOCTD).
Jns OUeHKHM KadecTBa IPEIaracMoro IOHCKOBOTO
aIropuT™Ma  ucroisb3oBanack  ¢Gopmyna  discounted
cumulative gain:

P .
DCG, =rel; + ¥, reli
i—plogyi

rae reli — MPOCTaBICHHAsE ACECCOPOM PEIEBAHTHOCTH
(ot 0 1o 2), i — MOPSIIKOBBI HOMEp Pe3yJIbTaTa IMOMCKa
B BBbIJAu€, p — KOJINYECTBO OLICHUBAEMBIX PE3YJIbTATOB
(B nmaHHOM DOKCHepuMeHTe Opanochk paHoe 10).
OTtmeTuM, 4TO B OTJIMYME OT MOMYJSPHOH METPUKH
p@K (precision at top K), nannas ¢popmyna yunTeiBaer
KaK pEJEBaHTHOCTb KaXIOro pe3yjbrara, TaK H
TIOPSIIKOBBIM HOMEp pe3ylibTaTa IOMCKa B BbLIAYe.
I'paduk, mnoOKa3pIBaIOIMI yCpEeAHEHHbIE 3HAYCHHS
Ppe3yJIbTaToOB, NIPE/ICTAaBIICH HA pUC. 2:

e [P ANEEE MBI
aNropuTM

5QL ServeriFTs

- == (Google

Puc. 2. Kauecmeo pesynsmamoe noucka

BeprukanbHas OCh ~ COOTBETCTBYET  KaueCTBY
pe3yJbTaToB  Ioucka (MakCHMalbHO  BO3MOXHOE
3Hauenue paBHo 10,51). Topu3oHTampHast och —

KOJIMYECTBY IIOMCKOBBIX  3aIPOCOB,
cuuTanack cpenHsasa BenuurHa DCGp.

M0 KOTOPBIM

BupHo, u4TO TO Mepe YBENMUYCHHS KOJINYECTBA
3aIpOCOB NpeJlaraéMblii aIrOPUTM JAET A TEKyIleH
BBIOOpKK OoJiee KaueCTBEHHBIC PE3yNIbTaThl, YeM IBa
npyrux (SQL Server iFTS oTHocuTCst K BCTPOGHHOMY
nouckoBoMy anroputMmy SQL Server, ucnons3syemomy
B JIaHHBIH MOMEHT Ui TOWCKa Mo caiity). Hwuskue
pe3ysbTaThl 3TOH CUCTEMBI MOKHO OOBSICHUTH TEM, YTO
oHa ucnonesyet ¢popmyny Okapi BM25, a ona, kak yxe
YIIOMHUHAJIOCh, JJa€T Ha PAacCMaTPHBAEMOM MHOXECTBE
cTaTeil MeHee KayecTBEHHbIE pe3ynbrarbl. HexoTopoe
yIIydIneHne oTHocuTenbHO (Google MOXHO OOBICHUTH
TeM, 4TO (OpMyJia PEIEBAHTHOCTH 3TOTO HMOHCKOBHKA
JaeT O4YeHb OONBIIOH BEC  «BHECTPAHUYHBIM»
(hakTOpam, TaKMM KaK CCBUIKM Ha JJOKyMEHT, a B CIIy4ac
MOUCKA MO JOKYMEHTAlMH TaKOW MOJXOI, KaK YxKe
YIOMHUHAJIOCh paHee, He OTpaB/AaH.

4. Jakarouenue

Jst pemieHusi MOCTaBIEHHOM 3aJauyd IIOMCKa IO
JUIMHHOMY  3allpoCy, COCTOAINIEMY U3 HECKOJBKHX
MPEUIOKEHNHN, TpeiIaraeTcsl allfOPUTM, BBIIEIISIOIINI
W3 TEKCTa 3ampoca CBA3aHHBIE CJIOBOCOYETAHHS ITyTeM
MOCTPOEHHsSI  KOHIENTYaJIbHBIX  rpadoB. Takum
00pa3oM, 3a/1aua MOUCKA MO0 TEKCTY CBOIMTCA K 3a/1a4e
MOMCKa 1O cJoBocoueTaHusiM. Jlns mowmcka 1o

CJIIOBOCOUYETAHUSAM IpeJIaraeTcs ANTOPUTM,
YUUTHIBAIOMIMK OoJjblIee KOJIMYECTBO (HaKTOPOB, YEM
CYIIECTBYIOIIHE AHAJIOTUYHEIE AITOPUTMBL.
OKcnepruMeHTaIbHbIE Ppe3yIbTaThl JIOKa3bIBAIOT

3¢ (eKTUBHOCTH MPEAaraeMoro ajlropuTMa IoucKa Imo
CJIOBOCOYETAHUSIM.

B panpHelinieMm IUIaHUpYyeTCs YJIY4YLIUTh KauyeCTBO
MONCKA 3a CUET NMPUMEHEHHUs oO0y4deHHs Oe3 yduTens.
Takoe o0y4eHHe Ha OCHOBE CTATHCTHYECKUX JAHHBIX O
MOBEJACHUH  MOJb30BaTelell  TMOMOXET  YIIy4IIUTh
PCICBAHTHOCTb  BbIABACMBIX PE3YJIbTATOB. Taxoxe
IUIAHUPYETCS.  BBECTH  OOydYeHHE  PacIo3HaBaHHIO
CJIOBOCOYETaHWH, KOTOpOE IIOMOXET  YIIy4IIUTh
Ka4eCTBO IOCTPOEHMS KOHLENTYaJbHBIX TIpadoB, H
PacUIMPHT YUCIIO TTOAEPKUBAEMBIX SI3BIKOB.
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A Full-Text Search Algorithm for Long
Queries

©Alexey Kolosoff, Michael Bogatyrev

The problem of a full-text search operation with
long search queries is considered. A long query is a
natural language text which consists of several
sentences. Such search operations are of specific
interest for questions answering services (forums, Q&A
web sites, technical support portals, etc.) to provide for
finding answers and/or similar questions automatically.

A full-text search algorithm which solves the
problem via reducing the original text to a number of
phrases is described. Experimental results prove the
effectiveness of the suggested algorithm which
performs search on phrases retrieved during query
expansion.



