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Jlnist oueHKH KayecTBa pabOThI MOMCKOBOH (pyOpHIMPYIOIIEH) CHCTEMBI
MIPUMEHSIOTCS pa3IMYHbIe OICHKH, OCHOBAaHHbIC Ha aHAJIU3€ PE3yJIbTaTOB
pabothl cuctembl. [Ipu 3ToM "uieanbHBIM" aJTOPUTMOM CUUTAETCS TOT,
JUIsl KOTOPOTO BBIBOABI, CAEIaHHbIE CUCTEMOM, COIIaCylOTCS C MHEHUEM
skcnepToB oneHnmkos. B POMUII ucnons3yrores cieayonye MeTpuku
OLICHKH Ka4eCTBa pabOThI CHCTEM:
® B JIOPOXKKE MOUCKA:
1. momuora (recall)

2. TOYHOCTSH (precision)

3. cpenmHssA TOYHOCTSH (average precision)

4. TOYHOCTPH Ha YpOBHE 5 TOKyMeHTOB (precision(5))

5. TtouHocTh Ha ypoBHE 10 moxymenToB (precision(10))

6. R-tounocts (R-precision)

7. 1l-ToueuHsit rpaduk MOJHOTHI/TOYHOCTH,
n3mepennbslii o Meroxuke TREC (11-point matrix
(TREC))

8. 11-toueunsrit rpaduk TIOJTHOTHI/TOYHOCTH,
MomudunmpoBanueii  BapmanT  (11-point  matrix
(RIRES))

® B JJOPOXKE KJIaCCH()UKALIH:
nostHOTa (recall)
TOYHOCTH (precision)
aKKypaTHOCTH (accuracy)
omubKa (error)

el

5. F-mepa (F-measure)

Bonpiias yacTb M3 3TUX METPUK IOAPOOHO HM3ydeHa M OIMCaHA B
muteparype [1, 3, 4, 5], omHaKO, HHTEPIPETAINN TEX WM MHBIX OIIEHOK
3a4acTylo pasnuyaroTcsa. 1103ToMy MBI MOAPOOHO OMMIIEM KaKAYIO H3
3THX METPUK.

CHauasla MBI JaIUM OIMCAaHHE METPHUK OIIEHKH KauecTBa pPabOTHI
CHCTEMBI B IPUMEHEHNHU K OJHOMY 3ampocy (pyOpuke), a 3aTeM ONuUIIeM
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METOJMKH YCPEIHEHUS METPUK Uil TIONYyYCHHS HHTETPajbHBIX
ToKazaTeJiel KauecTBa MONCKa/Ki1acCupUKaLnHg.

JUii MHOTHMX METPHK CIOPHBIM BOINPOCOM SIBIISIETCSI CIIy4ai, Korja
JUId JTAaHHOTO 3allpoca HEeT peJEBaHTHBIX JOKyMeHTOB. Hampuwmep,
3HaUCHHUE TIOJHOTHI B 3TOM cilydae — HeomnpeneieHHocTs Tuna 0/0. B
TREC Takue 3ampocsl He YIUTBIBAIOTCS MIPU BBIYHCICHUN MeTpHK [1]. B
POMMUII mpuHATO Takoe e COTNAIICHHE: 3alpOCHl, Ui KOTOPHIX HET
PCICBAHTHBIX AOKYMEHTOB, HC€ pAaCCMaTpHUBAIOTCA IIPpHU BbIYUCICHUU
METpPHK.

1. MeTpuKH HA MHOKeCTBAX IOKYMEHTOB

boNBPIIMHCTBO ~ METPHK, TPHMEHSEMBIX B COBPEMEHHOW OLCHKE
TEKCTOBOTO IIOMCKA, OCHOBBIBAIOTCS Ha OTHOIICHHH DPEJIEBAHTHOCTH
(TIpuHAUIEKHOCTH) AOKYMEHTa 3ampocy (pyopuke). O6CykaIeHne caMoro
HOHSATHS PENeBAaHTHOCTH BBIXOJWUT 332 paMKH JaHHOTO JOKYMEHTa. 31ech
HCOGXOI[I/IMO JiMiib  OTMCTUTB, YTO O3TO OTHOHMICHUC HMECT CKOpEC
IICUXOJIOTHYECKYI0 MPHUPOLY U YCTaHABIMBAETCI IIPSMBIM OIIPOCOM
SKCIICPTOB-OUCHIINKOB. MeTpI/IKI/I JJId HEYTIOPAAOYECHHOI'0 MHOKECTBA
JIOKYMEHTOB OCHOBaHbl Ha OMHApHOW KiacCH(UKAIMU JOKyMEHTOB
«pEeNIeBaHTECH/HE PEJIEBAHTCH» MO OTHOLICHUIO K BBHIOPaHHOMY 3aIpocy.
JlaHHBIE METPUKH OCHOBBIBAIOTCSI HA MAaTpPUIIE KlacCH(UKaINK:

peneBaHTHbI
He peneBaHTHbI
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HaaeHo CUCTEMOM

He HangeHo cucTtemomn c d

Tabauua 1 OcHOBHBIE KATErOPUM JOKYMEHTOB O0TBETA
CHCTeMBbI

31ech a — KOJMYECTBO JIOKYMEHTOB, HAWJCHHBIX CHCTEMON U
PEJICBAaHTHBIX C TOYKHU 3PCHUS IKCIEPTOB; b — KOJIUYECTBO JOKYMCHTOB,
HaWJEHHBIX CUCTEMOM, HO HE PEJIEBAHTHBIX C TOYKU 3PEHUS SKCIIEPTOB; C
— KOJIMYECTBO PEIICBAHTHBIX JOKYMEHTOB, HE HAaWJICHHBIX cUcTeMoir; d
— KOJINYECTBO HEPENEBAHTHBIX TIOKYMEHTOB, HE HAMJIEHHBIX CUCTEMOM.



1.1 IosHoTAa (recall)

IMomHoTa  (recall)  BBIYMCIAECTCA KAk  OTHOIICHWE  HAHICHHBIX
PENICBAHTHBIX JOKYMEHTOB K OOIEMYy KOJIMYECTBY PEJICBAHTHBIX
JIOKYMEHTOB:

a

[ =——
a+cC
[TomHOTA XapaKTepH3yeT CIIOCOOHOCTH CHCTEMBI HAXOIWTh HYXKHBIC
MONB30BATENI0  JOKYMEHTHl, HO HE  YYUTHIBACT  KOJHYECTBO
HEpPEeJIEeBaHTHBIX TOKYMEHTOB, BBHIJJaBaeMBIX IOJIb30BaTeNro. Hampumep,
ecnu monmHOTa paBHA 50%, TO 3TO 3HAYMT, YTO TOJOBHHA PEIEBAHTHBIX
JIOKyMEHTOB CUCTEMOM HE HalJIeHa.

1.2 TounocTsb (precision)

TouHocTh (precision) BBMHCISACTCS KaK OTHOUICHWE HAWICHHBIX
PENCBAHTHBIX JOKYMEHTOB K OOIEMy KOJMYECTBY  HAMJICHHBIX
JIOKYMEHTOB:

D= a
a+b

To4HOCTH XapaKTEepU3yeT CHOCOOHOCTh CHCTEMbI BBIJABATh B CIIMCKE
pe3y/nbTaToOB TOJBKO pENICBaHTHbIE JIOKyMeHTbl. Hampumep, ecnu
TOYHOCTb paBHa 50%, TO 3TO 3HAYUT, YTO CPEIU HAIJICHHBIX JOKYMEHTOB
MOJIOBHHA PEJICBAHTHBIX U MOJIOBHHA — HEPEJICBAHTHBIX.

1.3 AkkypaTHocTB (accuracy)

AKKypaTHOCTh (accuracy) BBIYHCISIETCS KaK OTHOIICHHE MPAaBHIBHO
MIPUHATBHIX CHCTEMOW PEeNIeHHH K 00IeMy YnciTy pemeHunin. @opManbHO:

Accuracy = (a+d) / (a+b+c+d)

ITockonmbKy MBI TIpeIoNaraeM, 4YTo CUCTeMa MPUHUMACT PELICHHE O
NPUHAUICKHOCTH K JIaHHOM KaTeropuu Uil KaXIOro JOKyMEHTa
Ko/ulekiuu.  TakuMm  oOpa3oM  3HaMEHAaTedb HE  3aBUCHT  OT
paccmarpuBaeMoil kateropuu. IIpy BBIUMCICHHM OIIEHKH B KauecTBE
3HaMEHaTeIs UCIIOJIb30BAIOChH obuiee YHCIIO JOKyMEHTOB
OLICHMBABIINXCS XOTS OBl /IS OJHOM KaTeropuu (YTO CHJIBHO MEHbIIE
YHClIa JOKYMEHTOB, HO 3TO CKa3bIBaeTCs JIUIIb Ha MaciTabe).

OTMeTHM, UYTO MHUKPOYCPEIHEHHE U MaKpOYCPEAHEHHE Uil ITOH
OLIEHKHU JaI0T OJJUHAKOBBIA PE3yJbTaT.



1.4 Omnodka (error)
Ommuodka (error) BEIYUCISIETCS KaK OTHOLICHHE HENPABMIBHO MPUHSTBHIX
CHCTEMOM pelIeHnH K 00meMy Yncity pemeHmii. @opManbHO:

Error = (b+c) / (a+b+c+d)

1.5 F-mepa (F-measure)

F-mepa wacrto wucronp3yercs Kak eAWHas METpUKa, OObeAHHSIomast
METPUKH MOJHOTHl M TOYHOCTH B OJHY METpPHUKy. F-mepa i maHHOTO
3arpoca (pyOpHKH) BEIYUCIAETCA 0 (hopMyIIe
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OTMeTI/IM OCHOBHBIE CBOICTBA MCTPUKH F:
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e min(r,p)<F ST

2. YcpeaHeHHe MHOKECTBEHHbBIX METPUK

OmHUM U3 BaXKHBIX BOIIPOCOB ITOCTPOSHHS METPUK B TEKCTOBOM ITOHCKE
(ocobeHHO B citydae KiaccHUKAMKU W (PUIBTPANN) SIBISIETCS METO.X
YCpeAHEHHUs pe3yabTaTOB. IJTOT BOMPOC 3aYacTyl0 OCTaeTrcs He
OCBEIICHHBIM, HECMOTPSI Ha 3HAYUTENBHOE BIUSHHUE €0 Ha PE3yJIbTaThl
OIIEHKU.

B cnyuae noctpoenust ycpeIHEHHOW 10 MHOYKECTBY 3aJaHUil TON MU
WHOM  MHOXXECTBEHHOM  METPUKM  MOXKHO  pPacCMOTpPETbh  JBE
MOCJIEZIOBATEILHOCTH ACUCTBUM:

e CHayaja BBIYMCIUTH METPHKH IO KKAOMY 3aIpocCy
OT/EJBHO U 3aTeM UX YCPEIHHUTh

e HaliTm oO0IIee KOJIMYECTBO NOKYMEHTOB, OTHOCSIIHXCS
K KateropusM Tab.l m yke Ha UX OCHOBE BBIYHCIHUTH
HUCKOMYIO METPHKY

[lepBrIit c1TOCOO BHIYHCICHUS IPUHATO HA3bIBATh MaKpOYCPEIHEHUEM
(macroaverage), BTOpoif — MUKpOoycpenHeHneM (microaverage). IlepBorii
croco0 xapakTepeH /sl OLEHKM 33/1a4 IOHMCKA, B KOTOPBIX BakKeH
pe3yapTaT B CPEeHEM IO 3alpOCy, HE3aBUCUMO OT MOIIHOCTH OTBETa Ha



3TOT 3ampoc. BTopoii ke crmocod Hamen 0onbplice MPUMEHEHIE B OIICHKE
knaccudukanuy 1 GuibTpanyu, rae Heo0X0IMMO YUUTHIBATE «Pa3sMepbD»
3armpocoB. B POMMUIT’2003 mpum OIEHKE pe3yNbTaTOB YYaCTHHKOB
JIOPOXKKH KJIACCU(UKAIMK NPUMEHSIINCh 00a crocoba ycpenHeHus, a B
JIOPO’KKE TTOMCKA TOJIBKO MUKPOYCPEIHEHHE.

3. MeTpmcn Ha MoCJIeA0BATCJIbHOCTAX TOKYMECHTOB

MCTpI/IKI/I JJIsL CIIMCKa JAOKYMCHTOB, OTCOPTUPOBAHHOTO Io
PCICBAHTHOCTH, YYHUTLIBAIOT HE TOJBKO (1)aKT HaJiInyvsgd AJOKYMCHTa B
CITMCKEC HaﬁHCHHLIX JAOKYMCHTOB, HO U €I0 IIOJIOKCHHUC B OTOM CIIMCKE.
Taxoi BUA MCTPUK UMECT CMBICII TOJIBKO B OLICHKC CUCTEM ITOUCKA.

3.1 TounocTs Ha yPOBHE N TOKYMeHTOB (precision(n))

TouyHOCTH Ha YpOBHE N JIOKYMEHTOB ONpEAENSAETCS KakK KOJIMNYECTBO
PENeBaHTHBIX JOKYMEHTOB CpEIH IEPBHIX N BBIJAHHBIX JIOKYMEHTOB,
nenénnoe Han [1].

Ecnu cucrema Bezana Gosiee n JOKYMEHTOB, TO 9Ta BEIMYHHA PaBHA
TOYHOCTH CHCTEMBI Ha IEpBBIX N JOKYMEHTaxX pe3yJIbTaTOB 3ampoca.
Ecnu cucrema Bbliana MeHee N JOKYMEHTOB, TO TOYHOCTh Ha ypPOBHE N
JOKYMEHTOB OyZeT 3aBeOMO He BBIIIE TOUHOCTH CHCTEMBI.

TodHOCT Ha YpOBHE N JIOKyMEHTOB XapaKTEpHU3YyeT CIIOCOOHOCTH
CHCTEMBl BBHIJABaTh  PEJIEBAHTHBIC JOKYMEHTHI B Hauaje CIHCKa
pesynbraroB. Hampumep, eciu cucrema Beigaet He Oosee 10 JOKyMEHTOB
Ha TIepBOW cTpaHuile, To precision(10) oTpakaeT KauecTBO pe3yJILTATOB
CHCTEMBI, TIOJTyJaeMbIX Ha MEPBOW CTpaHHIIE.

OTa MeTpHKa UMEeEeT psiJi HeJI0OCTaTKOB. B wacTHOCTH, JUIs pa3nuHbIX
3aIpocOB METPHUKH precision(n) MoryT ObITh HecpaBHMMBI. Harpumep,
IUISL «UJICaJIbHOM» CHCTEMBI, KOTOpas BBIIAET TOJNBKO peJICBaHTHBIC
nmokyMeHTHI, precision(100)=0.2 mns 3ampoca, M0 KOTOPOMY CYIIECTBYET
20 peneBaHTHBIX HOKyMeHTOB, W precision(100)=0.3 mms 3ampoca, 1o
KOoTOpoMy cymiecTByeT 30 peneBaHTHBIX IOKyMeHTOB. Hecmotps Ha
M3BECTHBIC HEJOCTAaTKH, TOYHOCTh Ha YPOBHE SIBJIACTCS HE3aMEHMMOMN
METPUKOH COBPEMEHHBIX CHCTEM IIOMCKa TaK Kak, B YacTHOCTH,
MO3BOJISIET OLEHUTH TOJIE3HOCTh IIEPBOM CTPAHUIBI OTBETA CHCTEMBI JIJIS
MOJIb30BATEIS.

3.2 R-Tounoctsb (R-precision)

R-TOYHOCTP paBHAa TOYHOCTH Ha YpPOBHE n JOKyMeHTOB (m. 0) mis n
PaBHOTO KOJIMYECTBY PEJIEBAaHTHBIX JOKYMEHTOB IUIS JAHHOTO 3alpoca

[1].



I[aHHaH MCTpHKa IpHU3BaHA 3aMCHUTb TOYHOCTbL Ha YPOBHE B TCX
ClIydasx, Korja HeO6XOI[I/IMO YUCCTh 6OJIBH.IyIO pasHully B KOJMYCCTBC
PCIICBAHTHBIX JOKYMCHTOB pPa3HbIX 3aIIPOCOB.

3.3 Cpennsis TouHOCTH (average precision)

CpenHsss TOYHOCTH Ul JaHHOTO 3arpoca OIPEAEssieTCs CIEAyIOIUM
obpazom [1]: mycTh aist maHHOTO 3ampoca MMeeTcs kK pereBaHTHBIX
JIOKYMEHTOB.

TouHOCTH Ha yPOBHE i-TO PEJICBAHTHOTO JOKyMeHTa prec_rel(i) paBHa
precision(pos(i)), ecimm i-i peNeBaHTHBIM JOKYMEHT HAaXOAWTCS B
pesynmpTatax 3ampoca Ha mnosumuu pos(i). Ecmm i-#i  permeBaHTHEIH
JIOKyMEHT He HaiijieH, To prec_rel(i)=0.

CpenHsist TOYHOCTD [UIS JAHHOTO 3alpoca paBHA CpeIHEMY 3HAYCHHIO
BennuuHbI prec_rel(i) mo Bcem k penieBaHTHBIM JOKYMEHTaM:

1 .
AvgPrec =— Z prec_rel(i)
k5
OTMeTHM OCHOBHBIE CBOMCTBA MCTPUKHN «KCPCAHASA TOUHOCTDB):
e AvgPrec <recall

e eCM pENEBaHTHBIE TOKYMEHTHl HAXOAATCA TONBKO B
Havase criucka pesynstatos, To AvgPrec = recall

e ecmu peJIeBaHTHBIE JIOKYMEHTBI PaBHOMEPHO
pacrpeaciiCHbl Io CITUCKY Ppe3yJIbTATOB, TO
AvgPrec ~ precision- recall

L4 KOJIMYECTBO HOKYMEHTOB, PpamXUPOBAHHBIX  HHKE
IMOCJIEAHETO PEJIEBAHTHOTO, HE BJIMACT HA 3HAYCHUE

AvgPrec (orcekaercs «xBocT»)

CpenHsiss TOYHOCTH ITO3BOJISICT OIEHMBATh KadeCTBO pabOTBHI CHUCTEMBI,
YUUTBIBas IPUOPHUTET BBICOKO PAaHXHMPOBAHHBIX JIOKYMEHTOB IIepe]
JIOKyMEHTaMH, HaXOJSIIMMHUCS B KOHILIE CIHCKa. B oTimume oT MeTpuk
precision(n) u R-precision, cpemHAs TOYHOCTb YYHTHIBAET BCE
HalileHHbIe TOKYMEHTHI. B craThe [2] oTMeuaeTcs, uto MeTpuka AvgPrec
o0yiaaeT BBICOKOHW yCTOHYMBOCTBIO OTHOCHTEIBHO BAapHALMH OLECHKH
9KCTIEPTOB MPH BBIYMCICHUH CPEAHEH OLIEHKH 110 MHOKECTBY 3aIIPOCOB.



4. 11-TouyeuyHblil rpaguK NOJTHOTHI/TOYHOCTH,
usMepenHblid 1o meroguke TREC (11-point matrix
(TRECQ))

11-royeunslii rpauk  MOTHOTHI/TOYHOCTH  OTpa)XKaeT H3MEHEHUE
TOYHOCTH B 3aBHCHMOCTH OT TpeOOBaHWII K IOJHOTE M JaeT Oosee
MOJHYI0 MH(pOPMaIHIO, YeM e/IMHas METpHKa B BHJE oaHOW 1udpsl [1,
5]. o ocu abcruice Ha rpaduKe OTKIAIBIBAIOTCS 3HAUCHHS TOTHOTHI, 1O
OCH OpAMHAT — 3HaYE€HHE TOYHOCTH IPH YCIOBHH, YTO PACCMaTPUBACTCS
HavyaJIbHBIH OTPE30K pe3yJbTaToOB 3alpoca, Ha KOTOPOM JIOCTHIaeTCs
3aJaHHBIA yPOBEHb MOJHOTHI.

Jns 3ampoca i KOTOPOTO M3BECTHO N PEEBaHTHBIX JOKYMEHTOB,
MOJTHOTA MOKET MPUHUMATh TUCKpeTHBIe 3HaueHus 0, 1/n, 2/n, ..., 1. s
TOT0, YTOOBI MOKHO OBLIO MONYYaTh SAWHBINA IpaUK MOTHOTH/TOUHOCTH
JUTSI MHOXKECTBA 3aIIpOCOB

1. paccmarpuBaroTcsi GUKCHPOBaHHBIE 3HAYeHUS NMOTHOTHI 0.0,
0.1,0.2, ..., 1.0 (Bcero 11 3naueHwmi);
2. WCHOJIB3yeTCsl ClelualibHas MpoLeAypa HHTEPIONSIHN
TOYHOCTH IS IAHHBIX (PUKCUPOBAHHBIX 3HAYCHHI TIOJHOTHI;
3. s MHOXECTBa 3alpOCOB  MPOM3BOJAUTCS  YCPEJHEHHE
TOYHOCTH JUISI 33/IaHHBIX YPOBHEH MOIHOTHI.
WurteprionupoBaHHOE 3HAYeHHWE TOYHOCTH pAaBHO MAaKCUMAaJIbHOMY
3HAYCHUIO TOYHOCTH IPH YPOBHE MOJNHOTHI OOJNBIIEM WIH PaBHBIM
3aJJaHHOMY .

CHavana MBI ONUIIEM TPOLEAYPY BBIYHACICHUS HHTEPIIOIMPOBAHHBIX
3HaYeHWH TOYHOCTH IS JAHHOTO 3allpoca Ha MpHMEpe, a 3aTeM JaIiM
(hopMabHOE OTIMCaHME ATOH MPOIEAYPHI.

[pumep (m3 [5], cM. puc. 1): TycTp KOJIEKIHS JOKYMEHTOB
coniepxuT 20 TOKYMEHTOB, 4 M3 KOTOPBIX peJeBaHTHHI 3ampocy. [lycTs
cUCTeMa BBIJaeT B KaueCTBE PE3yJIbTATOB 3aIllpoca BCE TH JIOKYMEHTBHI,
paHXMPOBaHHBIE TaK, YTO PEJICBAHTHBIMU SBJSIFOTCS MEPBBIH, BTOPOH,
YEeTBEPTHII M NATHAAUATHIA. [l pa3iuyHBIX CPE30B PE3yJIbTaTOB
nojgHoTa npuHuMaet 3Hauenus 0.25, 0.5, 0.75 u 1.0. B coorBercTBUHU €
MIPaBUJIOM MHTEPIOJISILUU, ISl 3HaYeHUH moaHOTHI oT 0 10 0.5 TouHOCTH
paBHa 1.0, miia 3HadyeHuit nonHoTsl 0.6 u 0.7 Tounocts paBHa 0.75, mist
3HayeHn# moHOTH 0.8, 0.9 u 1.0 TounocTs paBHa 0.27 (4/15).



Precision
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a.0 a2 Q.4 a.6 0.8 1.a

Recall

Puc. 2 KpuBasi 10JIHOTBI/TOYHOCTH [JIsl HEKOTOPOIO
3anpoca. Toukamu 0603HaYeHbI 3HAYEHHS OJIHOTBI/TOYHOCTH JJIsI
(puxcupoBannbix cpe3oB. IlynkTupHoii 1uHMeil —
HHTEPNOJIMPOBAHHbIE 3HAYEHMSI.

OnmmieM mponenypy mnoctpoeHust 11-toueuHoro rpaduka Ooinee
noApo6HO. Hast KaXJJ0r0o 3HA4YEHUA TIOJTHOTEI

I’iE{0.0,0.l,O.Z,...,l.O} JUIA K&KI0TO 3ampoca (; BBMHCISETCS

3Hauenwe mHTeprioymMpoBanmoii townoctn  P(F,Q;)  cuexyommm
o0Opazom:

o ecm I, >recall(q;), o p(r,q;)=0

o ecm I, <recall(q;), o
0 pos(l,J;) paBHO MHHMMAIBHOW JUTMHE CIHCKA
pesynbTatoB Ui 3ampoca  (j, Ha KOTOpOii

Jpocruraercs nonxora [



o p(r,q;)= max (precision(n))

n=pos(r;.q;)
(MakcuManpHas TOYHOCTh Ha HAUYaJlbHOM OTpEe3Ke
pesyabraros gmunst pos(l;,( j) ui boiee).

3HaucHue TOYHOCTH JJIA MHOXECTBa 3alpocoB {qj } JII

(PMKCHPOBAaHHOTO YPOBHS MONHOTHI [ paBHO cpenHEMy 3HAYEHHIO

I/IHTepHOHI/IpOBaHHOﬁ TOYHOCTHU JId JAHHOT'O YPOBHA IOJIHOTBI:

1 N
Prec(n)=WZ p(r.,q;)
j=1
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