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AHHOTANus

PekomeHaTennbHbIE CHCTEMBI MO3BOJISIOT Ha
OCHOBAHHH BBICTABJICHHBIX MOJB30BATEISAMH
OIIEHOK O0BEKTaM MPOTHO3MPOBATH 3HAUCHUS
OLCHOK W OCYIIECTBISITh aBTOMATHUYCCKHUIA
BBIOOp OOBEKTOB, KOTOPbIE MOT'YT 3aUHTEPECO-
BaTh TIONB30BaTeNsl. B mocienHee BpeMs
pa3paboTaHo OONBIIIOE KOJUUESCTBO PA3TMIHBIX
PEKOMEH/IATETIbHBIX CHCTEM, OJHAKO (hopmaib-
HOW TIOCTAHOBKM 3a/iad, PEIIaeMbIX TaKUMH
cucreMaMu, HeT. B pabore paccMOTpeHBI TpU
3aaa4u, KOTOpbIC MOTryT 6I>ITI> PECHICHBI
METOJIAMH KOJUIA0OPaTUBHOM (UIIbTpALUU |
MIOKa3aHO, KaK IIOCTAaHOBKA 3a/lad 3aBHCHUT OT
CIIEKTpa IIKaJbl OLECHOK M MOHATUS OIM30CTH
OLICHOK, BBICTABJICHHBIX PA3HBIMH MOJB30-
BaTEISAMH.

1 BBenenue

B mHacrosimiee BpemMsi ¢ pa3BHTHEM HMHTEPHET-
CepBUCOB — Mara3uHOB, OUOJIHOTEK, CPEJICTB MACCOBOM
uHdopmanuu — OOJbIIOE BHUMAaHHE YHAENSETCS PEeKo-
MeHJaTeNnbHbIM cucteMaM. OmHako, GpopmanbHO 3a1a-
YH, KOTOpasi peliaercs ¢ MOMOIIBI0 METOJIA, ITOJI0KEH-
HOTO B OCHOBY PEKOMEHJIATENbHBIX CHUCTEM: KOILIa0o-
PaTHUBHOTrO MOJX0/la, HET. BMeCTo MOCTaHOBKHU 3ajauu
npejjaraercs HAOOp KpPUTEPUEB, HE SBISIFOLIMXCS
B3aMMO3aMEHSIEMbIMU, a, 3HAYHUT, COOTBETCTBYIOIINX
pa3MYHBIM 3a/1a4aM, KOTOPbBIE PELIAIOTCS C HCIOMb-
30BaHHEM OJHOIO M TOrO K€ METOHA, Ha3BIBAEMOIO
KOJDTaOOpaTUBHBIM MOAX0AOM [1]. DTOT MeTon ocHOBaH
HAa CIICAYIOUIUX HESBHBIX MPEMOIOKCHUSIX

e Uem Oomnple COBHAACHUH MEXAY OIEHKAMHU
JIBYX TOJb30BaTEled PEKOMEHIATEIBHON CHC-
TEMBI, TeM OOJbIIlE BEPOATHOCTh TOTO, YTO U
OCTaNbHBIC OIICHKH Yy OJTHX IOJh30BaTeNeh
COBIAJAIOT.

e MoxHO BBIOpaTh ONEPAIHI0 YCPEOHEHUS,
TTO3BOJISIFOIYIO TIO OIIEHKaM OOBEKTa, ChellaH-
HBIM MHOXKECTBOM IIOJIb30BaTejIcii, BOCCTAHO-
BUTh OIIEHKY JTOTO JkK€ OOBeKTa I
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KOHKPETHOI'O MMOJIb30BaTCIIA.

L4 OHeHKI/I 00BEKTOB ITOJIL30BATEISIMHA HE MEHS-
IOTCA BO BPEMEHH, TPAH3UTHUBHBLI U HC IMOJABEP-
JKCHBI BJIMSTHUIO CHy‘IaﬁHLIX IIOMEX.

[TockoIbKY OOBEKTHI OIEHHBAIOTCS B MOPSAKOBOI
IIKaJie, BUJ OMEpPaliy YCPEAHCHHUS 3aBUCUT OT CIIEKTpa
IIKAJIBI, @ TAKXKE OT crocoba OmpesIeTeH s COBIIaICH i
OIICHOK MoJib30BaTenel. JleHCTBUTEIbLHO, COBMAACHUS
OL€HOK MOT'yT 6I)ITI) pacCcurTaHbl 110 3HAYCHUIO OILICHKHU,
MOMA/IAHAI0 B OMpPE/ICICHHBIC CEMAHTHYECKHE CTPATHI,
COBMA/ICHUIO TTOPSITKOB, TIOCTPOCHHBIX MO0 MHOKECTBY
OIICHOK U TIp. Takum 00pa3oM, HCTONb30BAHHUE OTHHUX U
TEX XKE Hpe}IHOHO)KCHI/Iﬁ HE MPUBOJAUT K OJHO3HAYHOCTHU
IOCTaBICHHOW 3aJayd. A 3HAYMT, PEKOMEHMAALNH,
HONy4eHHBIE PEIICHHEM pa3JIMYHbIX 337ad, HE MOTYT
OBITb OLICHEHBl OJHUMHM W TEMH JK€ IIOKa3aTelsIMH
a¢dextuBHOCTH. bojee TOoro, B pamMkax HEKOTOPOro
nokasarensi 3QpQEeKTHBHOCTH pe3ylbTaThl paboThl pas-
JMYHBIX PEKOMEHAATENIBHBIX CHUCTEM MOT'YT OKa3aThCs
HecpaBHUMBIMH. Cpenu pa3paboTYMKOB PEKOMEH1a-
TEJBHBIX CUCTEM CYIIECTBYET IIOHUMaHHE 3TOro (haxra,
MO3TOMY JUIsi u3MepeHus: A(PQPEeKTUBHOCTH pabOThI
PEKOMEHIaTeNbHBIX CHCTEM BBeeH [2] psi pa3TUdHBIX
nokazatenei (Tabn. 1). AOGOpeBuaTypbl mnokasartenei
a¢pexktuBHOCTH OynyT paciudpoBanbl Hiwke. Takoe
pa3HoOOpa3ue MoKa3aTenedl MoKa3blBaeT oOIiee cocTo-
sHHe Pa3pabOTOK B STOH 00JAaCTH, KOTZa Ha OCHOBE
HEMHOI'0YMCIICHHBIX TIPU3HAHHBIX TOCTIDKEHHH paboTa-
I0T TapajielbHO MHOI0 HE3aBHCHMBIX TPYII, CO37a-
IOIIMX CBOIO TEPMHHOJIOTHIO, METONIBI BepUPUKALUHN H
NIPOBEPKH TIOJyYEHHBIX PE3YJIbTAaTOB.

Henp paboTsl — gaTh GOpPMaNTbHYIO IOCTAHOBKY IUIS
3aJa4, pelIaeMbIX C HCIIOJIb30BaHHEM KOJIabopaTuB-
HOTO TOAXOIa, PAacCCMOTPETh BO3MOXKHBIE KPUTEPHH,
9KCTPEMYM KOTOPBIX COOTBETCTBYET MAaKCHMAaJIbHOM
3(h(HeKTHBHOCTH PEKOMEHAATENbHBIX CHCTEM, HCCIIENO0-
BaTb BO3MOXKHOCTH PEIICHHS MHOIOKPUTEPUAIbHBIX
3a7a4 B 3TOI 00JIaCTH.

Pabora mpoBoamace mpu (UHAHCOBOW MOICPIKKE
MunncrepcTBa 00pa3oBaHHMs W Hayku Poccuiickoit
denepanuu.

2 ®opmajbHbIEe OCTAHOBKH 33/1a4

HYCTI) 3aJaHa IIKaJjla OLICHOK. Ecmm CIICKTP OLICHOK
COACPIKUT AOCTATOYHO MHOI'0 BO3MOXXHBIX 3HAYCHHI
(y‘II/ITLIBaFI, YTO OICHKa BCCra ,Z[I/ICKPCTHa), TO HEBO3-
MOXHO BBIACINTb CCMAHTHYCCKHU KaKAYHO OLCHKY.



Tabmuna 1 Kpumepuu npogepxu eunomes

precision TOYHOCTH (TOYHOCTb, _tp
positive prediction value yCpeHEHHas 10 pre= tp+ fp
TMOJIB30BATEIISIM CHCTEMbI
nuMeeT 0003HauCHHE
map.)
recall (recall rate), MOJTHOTA el = tp
rtu positive rate, tp+fn
sensitivity, hitrate coverage
negative prediction value TOYHOCTh npv = tn
OTPHIIATEEHOTO tn+ fn
pOrHO3a
specificity crenuGUIHOCTh spe = tn
P tp+ fn
accuracy AKKypaTHOCTb ace = tp +in

1 - f-error =a-error +acc; acc = arcl + (1-a)spc

F-measure (F score) F mepa (Mepa Ban

A+pprc-rel _(a (A-a) -

PusGepretia) Fp = B2prc +rcl prc rcl
g = l1-«a
a
false discovery rate fdr = fp
- - - tp +1fp_1
R ot M

[losToMy OlEHKH OOBEAMHSIOTCS B CEMaHTHYECKHE
ctpathel. [lo pe3yapTaTaM OIIGHOK MOXHO IOCTPOHUTH
OTHOILICHHE TIOpAJKAa Ha MHOXKECTBE OIICHEHHBIX
o0bekToB. Takum 00pa3om, ecTb TPH BO3MOXKHOCTH
yKa3aTh Ha COBIMAJCHUE OICHOK JABYX IIOJIb30BaTEICH:
[0 COBMNAJCHUIO WINM HE3HAYUTEIHHOM Pa3HOCTH
3HAYCHUH OLEHKH, [0 COBIAJICHHUIO CTPAT, B KOTOpHIE
MOMAJA0T 3TH OLEHKH, II0 COBIAJCHHUIO YIOPSIO-
YEHHBIX MHOXECTB O00BEeKTOB. B coorBerctBMH C
KKIIOW U3 3TUX BO3MOKHOCTEH, MOYKHO BBIACIUTL TPU
3a/1a4M PEeKOMEHAATEIbHOU CUCTEMBI.

2.1 3amaya Mpor{o3a oueHKu 00beKTa
M0JIL30BAaTEIeM

O0o3HaYUM:

r; — pe3yabTaT paboThl PEKOMEHIATEIbHOW CHCTEMBI:
OlLlEHKAa B MPUHATON IIKaje, CreHepHUpPOBaHHAs CHUCTeE-
MOI B X071€ i-T0 00paIeHus K Hell (BHE 3aBUCHMOCTH OT
TTOJIE30BATEISl 1 00BEKTA).

n — 9ucio odpamieHnit K cucteme (00beM BEIOOPKH).

V; — COOTBETCTBYIOILIAsl [-OMY OOpAICHUIO K CHUCTEME
CcOOCTBEHHAs OIIEHKA I0Jb30BaTEIIs, JaHHAS UM O0BeK-
Ty; V; HE U3BECTHA AJITOPUTMY M MOXET OBITh HCIIOJb-
30BaHa B XOJI¢ WCILITAHWHA 3a CUET BBIJEIEHHS KOH-
TPOJBHOTO MHOXKECTBA OIICHOK.

[Ipeamonaraercs, 9To BEIWIHUHBI V; HE 3aBHUCAT OT 7,
OHH TIOCTOSHHBI BO BpPEMEHH (3TH MPEANONOKEHHS
MOT'YT OBITH CHSTHI IIPU YTOYHEHWH MOZETH IIOJIB30-
BaTeIs).

<I> 3adaueii  pexoMeHOAMeIbHOU  CUCmembl
ABNACNCA pacyem 3HAYeHUNl T;, MAKCUMATbHO ONUSKUX K

eeiuduHam v, npu 300aHHOM — MHOdCecmese nap
(noxzwoeame%, 06’1361(771), oos KOmMopblX U36€CMHbL V;.

Juist mo0oro GpUKCUpOBaHHOTO N Pe3yabTaT paboThl
PEKOMEHIATENIFHONW CHUCTEMBL: BEKTOp R=(ry, 72, ..., 1)
npecTaBIsieT co00i TOUKy B mpoctpaHcTBe M, toe M
— MHOXECTBO (CIIEKTp) OIICHOK, JOMYyCTUMBIX B
UCIIONB3yeMOl  IIKajle. ODTOMY JK€ MPOCTPAHCTBY
NpUHAAISKUT Touka V=(vi, v, ... , v,). DopmanbHas
IIOCTAaHOBKA 3amayu <>

d(R,V) — min, (1)

rme d — MeTpuka, BeIOpaHHas Ha MpocTpaHcTBe M.
Ecin wa mpoctpanctee M" BeiOpana Hopma |[V||,

HalpuMep, H3 Kiacca lp, TO COOTBETCTBYIOLIEE STOH
HOpME PacCTOSHHUE

n
dRV)=IIR=VII=( ) I, - vl )
i=1

MOXET CIYXUTh KpHUTepueM 3(PQPEeKTUBHOCTH [T
3amaun (1). Hopmupyem paccrossaue d(R,V), d9ToO0BI
pe3ynmpTaT HE 3aBUCeN OT o00beMa BBIOOPKH 7,

d (R, V)= ild(R, V), nonyunm:

nbP

n
1
p=1= d(R,V)=mae= EZI?} -
i=1

1 n
EZ(TIZ —v)?
i=1

OTMeTI/IM, YTO B TaKOH IIOCTAHOBKE HE HMEET
3HAUCHUA 3HAK PAa3HOCTU MCKAY V; U r; , a4 TaAKKC

p=2>=d(RV)=rmse=




BeIMYMHA OLEHKH. Bpibop mapamerpa p ocyiect-
BISIETCS W3 COOOPaKEHWH 3HAYMMOCTH  OOJNBIINX
OTKJIOHEHHH [0 CPABHEHHIO C MAJIBIMU.

2.2 3aava onpeeeHHst CTPAThI, B KOTOPYIO
nonajaeT oneHKa

Pazgenum npuHATYIO B JaHHOW peKOMEHAaTenbHOM

CUCTEMC IIKaJy Ha JABC CTpaThI: P — monoxurenbHbIe
OLICHKHU " N- OTPULIATCIIbHBIC OLICHKU.

<2> Toeda paboma pexomMeHOAMEeAbHOU CUCHEMbL
npedcmasisiem cobou nposepky eunomesovl Hy:v;eP.

Tax ke, Kak ¥ A1 J1000ro mporecca IPOBEPKH
THITOTE3BI, pe3yJIbTaT paboThl MOXKHO cBecTH (Tabdi. 2)

Tabnuma 2 Bozmooichvie pe3ynvmamol npocHo3a

v,eP v,eN
r;eP | monoxurenbHeId | omuOka 1 ponma
MPOTHO3 BEpPEH (a - ommbOKa)
r;,eN | ommbOka 2 pona OTpHIIATENbHBIN
(f - ombKa) MPOTHO3 BEpPEH
O0o03HauNM:
{p — YHCIIO ONBITOB, B KOTOPBIX MOJOXKUTEIbHBIN

TIPOrHO3 OKas3aJiCs BEPCH,

{1 — YKCIIO OIIBITOB B KOTOPBIX OTPULATEIbHBIH MPOrHO3
OKa3aJics BepeH,

fp — 4YHCIO OIBITOB, B KOTOPBIX IOJOXKHUTEIbHBIH
NPOTHO3 OKa3aJICs OIIMOOYHBIM (YHMCIO ONBITOB B
KOTOpOBIX HaOJI0/IANIach OLIMOKA MIEPBOro poja),

fi — 4HWCIO ONBITOB, B KOTOPBIX OTPHUIATENbHBIH
MPOTHO3 OKa3ajcid OMMUOOYHBIM (YHUCIO OMNBITOB, B
KOTOpBIX HaOJI0/Iaack OMMOKa BTOPOTO Poja).

CpaBHuUBasl BEJIMYHHBI Ip, i1, fp, fn (ip+intfptfn=n),
MOXKHO MOJIYYHTh Pa3jindHble KpuTepuu s (opma-
JIM3anuy 3aaa4du <2> (tabi. 3).

OTMeTHM, 4TO 3TH KPUTEPHU MOT'YT OBITH IPOTHUBO-
PEUYMBBIMH: YMEHBILICHUE YPOBHS 3HAYUMOCTH (G-€Fror)
BO3MOXKHO TOJNBKO 3a CUYET CHIKEHHS MOIIHOCTH
Kputepust npoBepku rumnoressl (1 — f-error). Eciu B
Ka4ecTBEe KPUTEPUEB AEATENILHOCTH PEKOMEHIATeNbHOM
CHCTEMBI BBIOpaHBI HECKOJIBKO TAaKHX MPOTHBOPEYHBBIX
KPHUTEpUEB, TO HACTPOUKH CHCTEMBI MOT'YT 00eCIICYHTh
yBenudeHue dPPEKTUBHOCTU 110 OJHOMY M3 KPHUTEPHUEB
TONBKO 33 CUYeT yXyAameHus 3PQPEeKTHBHOCTH 10
JIpyroMy, TakuM 00pa3oM COCTaBJsiA MHOXECTBO
ITapero. Takoe MHOXECTBO Al PEKOMEHAATEIBHBIX
CHCTEM CTPOMTCS, KaK MPaBHJIO OO JUIS MOKa3aTeneH
pre(rel), mubo ms rel(fpr).

Jnst CBEPTKH KpPHUTEPHEB MOTYT HCHOJIB30BATHCS
pazmuuHble (QYHKOMH IBYX WIH Oojlee KpUTEPHUEB,
Takue, Kak B3BEIICHHBIE CYMMBI, YCPEIHEHHbBIE OLICHKH
tuma  fall-out wnm, Hanpumep,  KO3(QQHIMEHT
KOppessuu MaTbio:

. tp-tn—fp-fn
V(tp + fr)(fp + tn)(tp + fp)(tn + fn)

Tabnuua 3 Kpumepuu npogepxu eunomes

precision tp
" . prc = ———
positive prediction value tp+ fp
TOYHOCTD'
recall (recall rate), tp
. rel = ————
rtu positive rate, tp+ fn
sensitivity, hitrate coverage
MOITHOTA
negative prediction value U tn
TOYHOCThH OTPUIIATEIBHOTO PV = T fn
pPOrHO3a
specificity tn
spc = ————
cnenu(puIHOCTh tp+ fn
Accuracy _tptin
acc = ———
AKKypaTHOCTh
1 - f-error =q-error
+acc
acc = arcl+ (1-a)spc
F-measure (F score) FpB
F mepa (Mepa Ban 1+ B*)prc-rcl
Puzbeprena) T Bpre+rd
a (A-ao)\ "
=|—=+—=
prc rcl
l1-«a
2
A a
false discovery rate fdr = fp
tp + fp
false positive rare __fp
fall-out fpr = tn+ fn
-1
1 1
Gort7e) =«
error

CyiecTByeT OTIHYUe MEXIY 3agadaMu <1> u <2>.
OnHo 3axmrouaeTcss B TOM, 4YTO B IIEPBOM 3ajaue
MPOCTPAHCTBO OLIEHOK CUUTACTCS OIHOPOIHBIM, TOTAA
KaK BO BTOpPOM OHO pa3rpaHudeHo crpatamu. llpu
IPOBEPKE TUIIOTE3 IBE OLIEHKH, PACHOIOKEHHBIE 110 00e
CTOPOHBI OT TPAHHIEBI CTPAT CKOJIb YTOOHO OJIU3KO APYT
K JPYry, OKa3bIBAIOTCA 3HAYMTENBHO «JAlbIIE», YeM
OLIEHKH DPa3HOCTh KOTOPBHIX OOJNBINE, HAXOIIIIUECS B
OIIHOM cTparte.

Hcnonp3oBaHne paccMOTPEHHBIX KPHUTEPUEB BO3-
MOXXHO M TIPH 9YHCIE CTpart, OomblieM IByX. B sTom
cllydae CJIeIyeT BBIACIHUTH IPOBEPAEMYIO THIIOTE3Y O
TIOTaJJaHUK TIPOTHO3HOM OIIEHKHU B 3a7aHHyio crpaty. C
JIpYroil CTOPOHBI, MPU KOJIWYECTBE CTpaT, OOJbIIEM
JIBYX, MO’KHO TIPe00pa30BaTh IIKATY OIIEHOK TaK, YTOOBI
Ka)XJOU CTpaTe COOTBETCTBOBAJIA OJHA OLEHKA. Toraa
MOXKHO (hOpMaTM30BaTh 33429y pEKOMEHIAINN 00BEeKTa
B BUJE 3a1aun <1>.

2.3 3apaua BpIOOpPA NMOCJIEI0BATEIBHOCTH JTYYIINX
00beKTOB

Onenkn Bcerna (GOPMUPYIOT JHHEHHO YIIOPSIO-
YEeHHOE MHOXKECTBO: JUISl JIIOOBIX I, j BHITIOMHSIETCS OO

1 To4HOCTB, yCpPEAHEHHAS MO TIOTB30BATEISIM CHCTEMbI IMEET
0003HAYEHHUE Map.



7; 2 ¥; TMOO ¥; > r;. AHAJIOTNYHOE YTBEPIKAEHUE BEPHO U
JUTSI MHOYKECTBA OLICHOK V.

<3> 3adaua pexomeHOamenbHOU CuUcmemMbl — HAUmu
maxkue OyeHKu ¥, 4moobwvl OJisl MAKCUMAIbHO20 HUCAA

nap (i, j) (=1, ..., n; j=1, ... ,n; i#) 6bINOAHANOCD
yenosue:

> S v >

=1 S V=

< © v <.

Kpurepuem s dextiBHOCTH IS 33129 <3> MOXKET
CIY)KUTh OTHOIIEHHE YMCJa MPAaBUIBHO MOCTPOSHHBIX
MOPSIAKOB. B 4acTHOCTH, K TAKMM KPUTEPUSAM OTHOCSTCS

paccrostaue Xammunra (fraction of concordant pairs,
dH): ans Bcex map (i, ) 3aIMCHIBAIOTCS JBOMYHBIC KOJIBI

v 1, ecmm v; = Vj;
Cij = {0, ecmn  v; <V el vh;
n-1 n
aH = > (cj o)

i=1 j=i+1

Koppemsuus [Tupcona

. YTV — NNV, .
JnZriZ =2 nTvi-Cv)?’

3

IIpu pacuere xoppensuuu IIupcona ucnonb3yrorces
LCHTPAJIbHBIC MOMEHTBI, IPEICTaBJIAIOIINE CPEAHUE
3Ha4YeHUs (10 MHOXKECTBY OIBITOB) PAa3HOCTEH BEIMYUH
U UX CPEIHUX 3HAUYCHUH.

Kocunyc yrna mexay Bektopamu R u V:
= @)
VIR YEv] ’

BeipaskeHue 11 cos ¢ aHAJIOTHYHO KOPPEJSLUH 7,
TOJBKO AJISI BBIYMCICHHUS KOCHHYCAa HCIOJIB3YIOTCSI HE
LIEHTPaJIbHBIE, 8 HAYaIbHBIE MOMEHTHI.

cos@ =

Henapamerpudeckue kod(pQUIMEHTB KOppENsIuu
(Kennmamna, Cniupmena, ®exuepa u mp.)

HopMupoBanHbIil MoOKa3aTenb IUCKOHTHPOBAHHOU
HaKOIUICHHOW BBITOABI (S HE HAIEN TOYHOI'O PYCCKOTO

coorBercTBHs ~ TepMuHy  normalized — discounted
cumulative gain) — ndcg, — paccUMTBIBAEMBIid, Kak
OTHOLIICHHE

v

n
ndcg = deg(r) raedcg(v) =v; + 2
i=1

deg(r i
deg(wv)’ log, i’
Pemiennie 3amaum  <3> MO3BOJAET  BBHIACIUTH
MOCJIEIOBATEILHOCTE OOBEKTOB, OXKUJaeMas OIICHKA
JUISL KOTOPBIX SIBJISIETCSl HAaWBBICIIEH W3 BCEro MHO-
J)KeCTBa OIICHMBAeMbIX 00BbekToB. OmHaKo, TaKoi
IIPOrHO3 HE rapaHTUPYET 3HAYECHUE HAUBBICIINX OLIEHOK
WIH CTpaTy, B KOTOPYIO 3TH OLIEHKH monaayT. [losTomy
[[ENIECO00pa3HO  paccMaTpHUBATh 3a1avy IIpOrHo3a
OIIEHKH, KaK MHOTOKPUTEPHUAIBHYIO 3a/1auy, B KOTOPOil
KPUTEPUSMU SIBISIOTCS KPUTEPUH 3a1ay <1> - <3>,
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Evaluation of Recommender Systems
Efficiency

Sergey Amelkin

Development of internet services leads to investigation
of forecast algorithms. One of them is collaboration
filtering. It allows a user to find objects to be the most
interesting for him/her. Unfortunately, there is no
formal statement of problems solved by the
collaboration filtering algorithms. Three problems are
considered in the paper, differences between the
statements are discussed. It is shown that a spectrum of
the valuation scale and definition of notion of proximity
of valuations provided by different users determine the
type of problem to solve.



