OBYYEHUWE PAHXWPOBAHWIO

Cepren HukoneHko

TRA Robotics — CaHkT-TMeTepbypr
31 maa 2018 1.

Random facts:

+ 31 mas — BceMupHbIv ieHb 6€e3 Tabaka, [leHb TYPKMEeHCKOro koBpa v [leHb poccumckom
afBoOKaTypbl

+ 31 man 1787 . B AHIMUN OCHOBANU NEpPBbIN B MUPE KPUKETHbIV KNy6, 31 Mas 1836 . Tam xe
3anaTeHToBanu rpebHom BUHT, a 31 mas 1850 r. 3anyctunu bur bex

- 31 man 1941 1. B FepmMaHumn 3anNpeTuan UCNONb30BaThb B AOKYMEHTaX rOTUYECKHM WpUdT

+ 31 mana 2003 . B Mapwx npuneten NocnegHnn «KoHKopA»



LEARNING TO RANK




METPUKWN PAHXXNPOBAHUA

- Ewe oaHa BakHad MocTaHOBKa 3adaun — learning to rank
(paHXXunpoBaHue).

- 3a4ada NoucKa: BblAaTb PAHXMPOBAHHbIA CMUMCOK Hanbonee
PeneBaHTHbIX JOKYMEHTOB MO 3amnpocy.

+ Knaccunyeckne MeTpuku:

(1) TouHocTb (precision) — KONMUYECTBO «XOPOLLINX» (PeneBaHTHbIX
3anpocy) AOKYMEHTOB B Bblfaue, fefléHHoe Ha obLee KOMMYecTBo
[NOKYMEHTOB B Bbljaue;

(2) nonnoTa (recall) - KONMMYECTBO «XOPOLWVX» AOKYMEHTOB B Bblaave,
OenéHHoe Ha obllee YNCIO peneBaHTHbIX JOKYMEHTOB B 6ase
MOVCKOBOW CUCTEMDI.

- OHaKo 34ecb Te e NpobaemMbl; 3TV NapameTpbl He 3aBUCAT OT
PaHXMPOBAHMA BblAaum, HaAo 3HaTb 3apaHee, CKOMbKO
NoTpebyeTca peKoMeHAALNN.



METPUKWN PAHXXNPOBAHUA

+ MeTpuKM Ka4ecCTBa paHXMpPOBaAHUS:
- NDCG, Normalized Discounted Commulative Gain; Bbibepem Ton-k
pekomeHaaLnin (k MoXeT 6bITb 3aBefOoMO 60/bLUIE HY)KHOTO YNCNa)
1 NocYMUTaeM:

k .
T 1
DCG, = _—
k ; log,, (1 4 1)
DCG
NDCG, = 7IDCGk ,
k

rae 7, — Halla OLeHKa PenuTHra NpoayKTa Ha No3numun 4, a
IDCG,, - 3HaueHvne DCG, nNpv paHXnpoBaHUM MO UCTUHHbIM
3HaueHUAM (penTuHram 13 BanugaLMoHHOro Habopa);

- NDCG oT 0 10 1, HO el TPYyAHO NPUAYMaTb eCTECTBEHHYIO
MHTepnpeTauuio (Kak BePOATHOCTb Yero-HNGYyab, Hanpumep).



METPUKWN PAHXXNPOBAHUA

+ MeTpurKK KayecTsa paHXXnMpoBaHus:

- AUC, Area Under (ROC) Curve; MOXHO cuynTaTb Mo BCEN Bblaaye
cpasy;

- AUC - BEPOSITHOCTb TOFO, YTO CAYYaMHO BblI6paHHasA napa
NPOLYKTOB C Pa3HbIMU OLleHKamMu ByaeT OTPaHXMPOBaHa
NpasunbHo (penesaHTHbIN 6yaeT Bbille B Bbiaade, Yem
HepeneBaHTHbIN);

+ B OMHAPHOM Clly4ae MOXHO MOCYMTATb B 3aMKHYTOM BUAE:

So —mg(ng +1)/2

)

A=

MMy

TAe ng, nq — YNCN0 PeNeBaHTHbIX U HepeneBaHTHbIX 3anpocy

LLOKYMEHTOB, Sy, = ) p, — CyMMa HOMEPOB NO3NLUN PEeNEeBAHTHbIX
0O6DBEKTOB B Bblaye.



METPUKWN PAHXXNPOBAHUA

- MeTpuVKM, OCHOBaHHbIE Ha KAaCKaAHbIX MOJenax nonb3oBaTesen.

- ERR (Expected Reciprocal Rank) — oxuaaembii 06paTHbIA paHT
[OKYMEHTA, Ha KOTOPOM OCTaHOBUTCA MONb30BATENb:

n
1 .
ERR = E —~p(nonb3oBaTenb OCTAHOBUTCA Ha i) =
2
=1

n

=) 2 R()

3—
i=1 =

(1= R(y:)),

rae 0CTaHOBKA MPOUCXOAWT, ecnn caydanHoe yncno ot 0 go 1
MeHble R(y); 4acTo ncnonssytor R(r) = 21

27 max *
+ K coxaneHuto, Bce MeTPUKM KayecTBa KyCOYHO-MOCTOAHHDbIE.
Hafo 4To-To MpuaymblBaTh.



BM25

- Knaccuueckasa dpyHkuma BM25, ewe n3 1970-80-x rogos:

- tf(g;, D)(ky +1)

SCOTQ(D, Q) = ldf(QL) )
Z tf(g;, D) + Ky (1= b + bl

rae g; — KNo4eBble CNoBa U3 3anpoca @, D — LOKYMeHT, k; —
napameTpbl, KOTOPblE MOXHO 0OYYUTb UAW BbICTaBUTb
k, € [1.2,2.0], b = 0.75.

- Cenyac 06bl4HO NbiTatoTCA NnepedopMyIMPOBaThb Kak 3aaaudy
supervised learning.

- [laHHble Buaa (Q, D,r), rae r — OLleHKa peneBaHTHOCTH (06bIUHO
OUCKPETHASA 1 pasMeyeHHas niogbMu).



- Bblgenas npusHakv B nape (Q, D), nonyunm (x4 Xj, j)qﬁj.
- Tpu noaxoAa K ToMy, UTobbl cAenaTb HEMPepPbIBHYO LIENEBYIO

dyHKUMIO:
- pointwise (NoToYeYHbIN): An8 PYHKLUK owmnbku £ (Hanpumep,
owmnbKa perpeccumn unu Kknaccuduxkaumum)

Zf ) — min;

- pairwise (MonapHbI): MPaBUIbHO YNOPSAOUMBAEM MAPbI C
pasHbIMK OLEHKaMK

Yo Y e(fx) — f(x%)) — min;

a i, Giri>r]

- listwise (cnucoyHbin): onpegenum yHKLWI0 NOTEPU Ha BCEM
CNUCKe [JOKYMEHTOB, aCCOLMMPOBAHHbIX C 3aNPOCOM,

C({FDI, {ri}ie) — min.



PA3BUTUE LEARNING TO RANK

- O6bl4HO NoAxoabl paboTatoT Ha pairwise-olnbKe:

- RankSVM: 6epém SVM c ownbkon £(t) = max(0,1 —t) n obyyaem
Ha MOMapHbIX CPAaBHEHNAX;
- RankBoost, RankNet, LambdaRank (norosopum o Hux).

- My6nnyHble fgaTaceTbl U 60MblIME NPOABMXEHNST OKoo 2010:

+ «MHTepHeT-maTtemaTnka» ot AHgexca (2009),
- Microsoft Learning to Rank Datasets (2010),
- Yahoo! Learning to Rank Challenge (2010).



RANKNET




- RankNet — nepBas nages pairwise-noaxoaa.
MyCcTb y HAC eCTb Koe-Kakue npsamblie AaHHbie And obyveHuns (T.e.
MPO HEeKOTOPble MOAMHOXECTBA AOKYMEHTOB 3KCMEepPT CKa3an,
Kakue 6onee peneBaHTHbI, Kakne meHee).

- Moaxoa K pelleHnto: AaBanTe obyyaTb DYyHKLMIO, KOTOpasi No
LaHHOMYy BeKTOpy aTpubyToB x € R™ BbIAAET f(X) U paHXuMpyeTt
LOKYMEHTbI MO 3HAYEeHUI f(x).



* WTaK, Ans TeCTOBbIX NPUMEPOB X; W X; MOfIeNb CUNTaeT s; = f(x;)
ns; = f(x;), a3arem oueHnBaet

1

bij = p(xz ~ X]) = 1+ ef(x(s,ifsj) ’

* A AaHHble — 3TO Ha CaMoM fiene ¢(x; > X;), 1m0 ToUHble N3
{0, 1}, nn60 yCpeHEHHbIE MO HECKOMbKUM IKCNEepTaM.

- Tlo3ToMy pasymHas QyHKLMA OWNOKN — KPOCC-IHTPOMKS

C= —Y; 1ngij -(1- qij) log(1 *Pz‘j)



+ Ownbka: C = —g;;logp;; — (1 — g;;) log(1 — p;;)-
- [1nA camoro 4actoro cayyas, Koraa OLEHKV PeneBaHTHOCTU
TOuHbIE, W ¢;; = (14 5;;)/2 Ana S;; € {—1,0,+1}, Mbl nonyyaem

1 ,
C = 2(1—5’ Ja(s; —s;) +log (1 +e” olsi=si)) | Te.

_ Jlog (14 e=7%)) | ecnn S =
log (14 e 7)) ecnn §;; = —1.

- T.e. ownbKa CUMMETPUUHA, UTO Y)Ke A06PbIN 3HAK.



- Ownobka: C = —g;;logp;; — (1 — g;;) log(1 — p;;).
- [laBanTe nogcunTaeM rpaaneHT o s;:

- 9 1+ e(x(s,if.sj) aSj.

0s;

- W Tenepb 0CTAnoCh MCMOMb30BATb 3TOT MOACUET ANA rpagneHTa
no Becam:

oC ac ds, ac s,
By +2_ 5, Bu

& ds,; 0wy, 0s; 0w,



- OcHoBHOM nadoc RankNet — B TOM, UTO 3TO MOXHO
hakTOpMU30BaTh:

25035 (0000 (08 O3
3wk Os; Qwy, S 0s; 0wy, Y\ Ow,  Ow, )’

rne

/\u—aC<Si_Sj)_a<l_Sij— 1 )
1+ e™si=sy)

- Tepeynopsaouns napbl Tak, YUTo6bl BCeraa 6bi10 x; = x; U
S;; = 1, nonyynm



o OC(sifsj) o 1
Aij = Os; - 1+e(si

1j
- 3HAYuUT, ecNu ANg AaHHOW BblAaun eCTb MHOXeCTBO nap I, B
KOTOPbIX M3BECTHO, YTO X; > X;, (i,7) € I, TO CYMMapHbIV anaenT

ond Beca w,, byner

as; 0s; Js,
Aw, = — . ——d | == Nl
s K Z “ 8w Y dwy, 772: fowy,’

(i,4)el

meX = > Aj— > Ay

J:(3,9)el j:(4,0)el

—s

A °
J

- VI MOXHO NpOCTO cumTaTh A; NO Takmm mini-batches ot kaxgoro
3anpoca, a NOTOM ye anaenTuTb.

- ViHaue roBops, A; «TAHET» CCbIMIKY B BblAaue BBEPX UMW BHU3, 1
Mbl anAenTM Beca Ha OCHOBE 3TOrO.



LAMBDARANK




LAMBDARANK

- Mpobnema c RankNet B TOM, UTO ONTUMU3UPYETCA YNCO
MOMNapHbIX OWKNOOK, @ 3TO He BCeraa TO, UTO HYXKHO.
- 'pagmeHTbl RankNet — 370 He TO e camoe, uTo rpaaneHTbl NDCG:

il

o

- Kak onTMmmusnposarb, ckaxem, NDCG?



LAMBDARANK

- 3aMeTUM, YTO HaM Cama OLWMNBKA He HYXHA, @ HYXXHbl TONbKO
rpagneHTsl A (CTpenouku).

- [laBanTe NpOCTO NpeAcTaBuM cebe muduryeckyto QyHKLUNI0
owmnoékm C,y KOTOPOW rpagneHT
oC(s; — s;) —

Nas = ¥ =
17 asi 1 _’_ea(s,ifsj

) |ANDCG| )

rae Axpceg — 3T0 TO, Ha ckonbko NDCG n3meHuTca, ecnu
MOMEHATb ¢ U j MeCTamMu.

- TO eCTb Mbl CUYMTAEM FPAAUEHTbI Y)Ke Noc/e COPTUPOBKY
JOKYMEHTOB MO OLEHKAM, 1 FpaaneHTbl kak 6yaTto oT NDCG.



LAMBDARANK

- NDCG HY»KHO MaKCUMK3UPOBATb, TaK UTO 6Epem

A, = nai, n Toraa
F owy,

2
oC oC
0C = — 0w, = — 0.
awk wk " (5wk) -
- OKa3blBaeTCs, YTo Takow NoAxod hakTUUYECKU HanpaMyto
onTumusnpyet NDCG (crnaskeHHyo Bepcuio).

- MouwHasa naes: MOXHO He 3HaTb YHKLMIO, @ MPOCTO NPUAYMATb
PasyMHble rpafneHTbl; UToObl MO HUX CyLeCcTBOBAaNa MyHKLMUS,
B PasyMHbIX Cllydaax 4OCTaTouHO (nemma MyaHkape), uTobbl
CXOAMNNCb BTOPbIE YACTHbIE MPOU3BOHbIE.



RANKBOOST




RANKBOOST

- RankBoost: 3agauy paHX1MpoBaHUA NO Macce pasHbix uy,
XapaKTepuU3yoLWMX JOKYMEHTbI 1 3aMPOChl, MOXHO PeLInTb ¥
OYCTUHIOM.

- DopManbHO roBops, HaMm Hago 06yunTb yHKUMIO F(x) : R™ — R
Mo BXOAY {Xy,...,Xx} U QYHKLMN YACTUYHbIX NPEANOUTEHN I
®: X x X = R(P(x;,%;) >0, ecnu x; nyywe x;, v T4.).

- O6bl4HO B KauecTBe thyHKLMM $ NOAAETCH NPOCTO paszbreHne Ha
«xopoluve» (Hanpumep, penesBaHTHbie) U «nnoxmne»: ®(x,y) = 1
[719 XOPOWero x 1 Naoxoroy v 0, eCnv OHW U3 OAHOTO
MHOXeCTBa.



RANKBOOST

- RankBoost no cytn paboTaeT npumepHo Kak AdaBoost, HO
paHblle Beca AaBanu pacnpefenexHvie Ha npumepax, a Tenepb —
Ha napax NPUMEPOB: MHULMANU3NPYEM pacnpeneneHme
DW = D(x,y) Ha X x X, a notom ana m = 1..M:

1. obyyaem cnabyto parmxupyoLyo MyHKum h,, (x) : X — R no
pacnpenenexnio DU™);

2. BblGMpaem a,,, € R (NOTOM CKaxy Kak);

3. mepecuuTbiBaEM HOBOE pacrpeneneHue

1 , )
D+l (x,y) = o D™ (x, y)e®m(hm@=hm)
m

4. Tlocne 0byyeHns parxmpyem Kak H,,(x) = ZM a,,h,, (x).

m=1 _m'"m



RANKBOOST

. TOl’Ll,a MNONTYYNTCA TaKad Teopema: eC/in BEPHYTbCA OT
D™ (xy) Kk D(x,y), 6ynet

D(m+1)<x y> (X, y>eHM(X)*HM(Y>.

I, Zm

+ 3HAUUT, OWMNBKY MOXKHO OLEHUTb KakK

I = ZD(Xa y) [Hy(x) 2 Hy(y)] <

X,y

<Zny oH e (%)= H g (y ZD’”H X,y HZ HZm.
X,y m



RANKBOOST

- W BbIGUPATD v, MOXKHO (1 HY)KHO) TaK, UTO6bI MUHUMU3MPOBATD
I1. Z,, Te. Ha ware m MUHUMU3MPOBATD
m

ZD X y e m(hm(x)ihm<y)).

- DopmanbHO ANd Hac h,, — YEPHDIN ALWMK, HO HA MPAKTMKE Mbl
4acTo Bbl6Upaem afropuT™m obyyeHuns v ans h,,, TaK 4To ero
TOXE MOXHO Bbl6MPATb Tak, YTOObI MUHUMU3NPOBATL Z, .



RANKBOOST

- Teopema: a4na n60oro cnaboro paHXMpoBaHus h Z(«) nmeet

€VHCTBEHHbIN MUHNMYM, TaK YTO MOXHO MPOCTO 6VIHaprIM
MONCKOM.

- Ecnn h € {0,1}, MOXHO 1 aHanUTUYeCKn: 0603HaUUM
Wy, =%, , D(x,5) [h(x) — h(y) = b]. Toraa

1 W
Qopt = 51n (W—l) , Z=Wy+2/W_W,,.
+1



RANKBOOST

. A,El)'lﬂ h € [0,1] MOXHO NpUEAN3UTL: €@ < (H2) e + (L
€ [—1,1], Tak uTO

z<(50) e (F5r) e r= 2Py () = (),

N MOXHO Bbl6|/lpaTb

1 1+7r
O/,Optzgln 1—r s

a h MOXHO 06y4aTb Tak, UTOObl MAaKCUMU3NPOBATD |r|.

+ Ho MOXHO 1 eLwé nyuyule...



MART




[IEPEBbSI PETPECCUN

- Tenepb AaBanTe rpaAneHTHbIN BYCTUHT NPUMEHATb K 3a1aye
PaHXMPOBaHMA Honee HaNnpPaMyHo.

+ HaUHEM C UyTb M3MEHEHHbIX 0603HAUEHU ANA JepeBbeB
MPUHATYA PeleHnin B criydae perpeccum.

- PaccmoTpum gatacet X = {x;,y; }-

- MOXHO onpegfennTb regression stump (perpeccoHHbIN NeHb)
TaK: Bbl6upaem ofHy koopanHaty (atpubyr) j (T.e. 6epém z;;) n
MLLEM TaM OMTUMANbHOE pasbueHmne — Takoe 3HaueHre nopora t,

41O
2
S; = Z (y; — uLeft)2 oy Z (% - ,uRight)

icLeft icRight

MUHUMU3KpPYeTCa, rae Left u Right — mHOXecTBa Touek cnesa u
cnpaga oT t Mo j-1 KoopauHare.

14



[IEPEBbSI PETPECCUN

- Ecnv noBTOpUTL 3Ty Npoueaypy L pas (kak-To Bbibupas ana
PACLLENNEHUA NNCTbA — HANPUMEP, MO MAKCUMANBHOW
ANCNepCi), MONYYUTCH PErpecCMoOHHOe 4epeBo C L MUCTbAMN.

- B Kaxgom nucTte onpefenum «y, — CpefHee no y; 13 31oro nucTa.

- Torga, YTo6bl NPUMEHUTH PErpeccuoHHoe 4epeBo, Hafo No Hemy
CNyCTUTBCS O UCTA U B3ATb 7y, U3 3TOrO NIUCTA.

14



- MART — 370 OYCTUHT, CA€NaHHbIW Ha PerpeccuOoHHbIX AEPEBDBSIX.

- iHaue roBops, OKOHYATENbHAS MOAENb BYAeT, ONATb Xe, No
x € R? uckatb y € R, U nckatb B Buae

rae f,,(x) 3a4a€TCa perpeccroHHbIM AepeBoM, a «,, € R - Beca
OycTuHra, 1 B npolecce obyyeHna 06y4atoTca OAHOBPEMEHHO

Fo W



MART

* HaMm HY)KHO MOHATb, Kak 06yyaTb HOBOE f1epeBo F,,. |, €N Mbl
yXXe 06yunnu m nepeBbes.

- 3aukcupyem yHKLumMo owmnbky C (OHa gaHa cebile).

- Wpes: cnefyrollee aepeso MoaenupyeT Npovu3BoAHbIE OWNEGKM
no TeKyLlen Mofeny B ToUKax U3 aaracera:
0C(F,,)

AC ~ 5

m

AF,

n AC bynet oTpuuaTenbHbIM, eCin B3aTb and n > 0

9C(F,,)
oF,,

m

AF = —yg

- HenmapameTpuuyeckmm MeTod: Mbl paccmatpusaem F, . 8 kaxoou
mouke u3 damacema Kak «napameTp» 1 Mo HUM ONTUMU3UPYEM.



MART

- Mpumep: 6UHapHasa knaccndumkaums, y; € {£1}, x € R”, F(x).
- O6o3Haunm p, =p(y =1]x), p_ =p(y =—1]x),

IL(x)=ly; =1], L(x;) = [y; = —1].
- byaem ncnonb3osaTb (Kak 1 B RankNet, KcTaTi) nepeKkpeCcTHyto

IHTPOMUIO
L(y, F') = —I, logp, — I;logp;.



MART

- Jloructnueckasa perpeccus mogenupyet log odds:

b+ b=

T 1te b, P-T T ger,®

W Mbl nonyyYaem

L(y, F) = log (1 + 6*211(!17,,”(}()) _



MART

« L(y, F) =log (1 + e—2y<¥Fm(X)) ]

- OT 3TOM hYHKLMY NErko B3ATb NPOM3BOAHYI0 NO F(x):

= [aL(yi’F(xi>)
| T ork)

} B 2y,
o 2y,aF,,(x)"
Fa=F,@ 1T e@efm®
- | Mbl CTPOMM HOBOE PerpeccMoHHOe AepeBo, KOTOPOE MbiTaeTcs
CMOf1enMpoBaTh 7;.



- OcTanoch ToNbKo BbIGPaTh BeC, C KOTOPbIM 3TO HOBOE epeBo
BOWAET B CyMMY.

- Mbl XOTUM BbI6PaTh (MPYMEPHO) ONTUMANbHBIN War A1
KQXA0oro N1cTa, T.e. MUHUMU3MPOBATb MOTEPU:

Yim = argmin_ log (1 + *%*Fm+7)) = argmin_g(y).
- MUHUMU3MPOBATL MOXKHO NTEPATUBHO MO METOAY

HbloToHa-PancoHra: 7, ., =, — —;’,/((1”1.



- VI Mbl annNpoKCMMMpyem OHWMM WWArom 3Toro MeTofa, HaunmHas ¢
HynA:

Vi, = g/ _ ZafiEle gl
1 = —— = — — o
" g’ Zziele il 2o — [g;])

YnpaxHeHue. MposepbTe 3Ty hopmyny.




LAMBDAMART




LAMBDAMART

- Tenepb yXKe NOHATHO, Kak U3 MART caenatb LambdaMART.

- Mbl NPOCTO 106ABVM B IPAANEHTLI LieIeBY0 METPUKY, Hanpumep

D5

ANDCG

Aij =5 :F(:Ei)—F(a:j).

y 045

. (DyHKLI,VIFI OWNHBKM HaM TOXe Y)XXe n3BecCTHa:

Css :C(Oij) =s;—s; +log (1 + e %5),
oc,. 0C.. 1

ij i
1+ €%

do..  0Os,

i 3




LAMBDAMART

- [lonyyaetcd, 4To 3HaK >‘ij 3aBNCUT TO/TbKO OT METOK ¢ U 7, N B
KaXOOoW TOUKE Mbl MOXEM C06paTb BCe <<ﬂeI7ICTByPOLLI,M€ cnnbl»

KaK
A=) X
J

+ 3TO 1 Ha3blBaeTca LambdaMART.

- BapuaHnT: LambdaSMART (submodel): Mmbl UHWLKANUZNPYEM
nepBoe AepeBo KaKoM-HUbyab 06y4eHHOW xopoLleit 6a30BOM
MOJ1eNbt0, @ BCE AanbHelllee — 3T0 e€ yTOUHeHue.



LAMBDAMART

- OcTancs TonbKo OAWH BOMPOC: OTKyAa B3ATb Beca a; (Mpu f;(x))?
- basoBbin LambdaMART BbI6VpaeT 3TW Beca MHAVBUAYANbHO AN
KaXxaoro nucra aepesa.

+ Mbl XOTMM CABWHYTbCS B CTOPOHY MUHUMYMA OLLINOKMN; 3HAYNT,
HaAO MATW B CTOPOHY HyAst npou3BoaHou. OaunH Wwar metoaa
HbtoTOHa-PancoHa:

Fm <T7) = Fm,—l (Z‘J +v Z’nm [Ii € le} ’
l

F7/rL<'7"i>
rae 7[177, = F// (.’L)’

a v — perynsapusaTop.



LAMBDAMART

- MepBas NPoU3BOAHASA — 3TO NMPOCTO \;; BTOpas Npou3BoAHas —
AL
ZTiGle )\Z

Z 22
T, €Ry,,, OF,,(;)

m

Tim =

- /I Tenepb MOXHO CO6PaATh BECb ANTOPUTM LIETVKOM.



LAMBDASMART: ANTOPUTM

1. Fy(z;) = BaseModel(x;), i = 0..N.

2. Qnam ot 1 a0 M (uncna gepesbes B CymMme):
21 y, =\, = Zj Ayt =0..N (cumtaem rpagueHTbl);
22 w; = 52, i = 0..N (BTOpble NPON3BOAHbIE);

(@)’

2.3 cTpoum HoBOe fepeBo {R;,, }£ , Ha BepwuHax {y,, =, } N ,;
24 Y = ?E% I =1..L (Becay3nos),

w;
2 €Ryy T

25 F(z;)=F,, () + v, Yim [®; € Ry], i =0..N.



MU3NPOBATb

- B Lambda[SIMART Beca 6ycTuHra nogbupatotcsa Kak war Metoga
HbtoToHa 415 KaXO0oro nncTa Aepesa.

- Ho 6narogapsa Tomy, UTo Halu IR-MeTpUKM AUCKPETHbDIE, MOXHO
MPOCTO NOA06PATb ONTUMANBHBIN «,,,.

- [laBanTe paccMoTpuUM 06LLY0 3adady: NPeanonoKum, 4To y Hac
eCTb 1BE PAHXUPYOWMX DYHKLUUK, R ¥ R’, N Mbl XOTUM UX
ONTUMANbHO NUHENHO CKOMBWHUPOBATD, T.e. NoA06paTh
ONTUMaNbHbIN KO3 MDULNEHT @ B

s; =(1— oz)s,LR + ais/.

19



MU3NPOBATb

- Wpesa npocTas: npencrasbTe cebe, Kak o MeHaetcs oT 0 (B
ynctom Buae R) go 1 (B yncrom suge R’).

- Torga MeTpukn spofe NDCG peanibHO MEHAKTCA TOMbKO B TOUYKAX
nepeceyeHunAd (,Ela N TO He BCerda, a ToONbKO eCnn nepeceknncb
JOKYMEHTbI C Pa3HbIMU MeTKaMI/I).

- Hy BOT 1 faBanTe NpocTo nepebepem Bce Takue napbl, HAMAEM
VX TOYKW NepeceyeHuns 1 COCTaBMM CMUCOK MHTEPECHbIX
3HAYEHUN .

- A 3aTem OTCOPTUPYEM CMUCOK, MOACUMUTAEM METPUKY B KAXKAOM
VHTepBane u HauaemM ONTUMANbHbIN a; AN CUTYaLUK BYCTUHTA
NPOCTO HAAO0 3TO AeNaTb Ha KaXKJOM Liare.

+ Ka)keTcd, UTo 370 OYeHb Tyno, HO Ha CaMOM fefne 370
KBa,ELpaTI/IL‘IHbIPI alropunTMm, YTO He TaK YXK CTPaLlHO.
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KAK ONTUMUN3UPOBATD «,,

- LambdaMART - no6eautens B Yahoo! Learning to Rank
Challenge (2011).
- Y70 6bI/T0 HOBOIO C TEX MOP?

- Plackett-Luce model BbipaxaeT paHXnpoBaHue B Buae
BEPOATHOCTEW:

- Bbl6Mpaem NepBbI JOKYMEHT C BEPOSITHOCTbIO,
NPONOPLMOHANbHON PENeBaHTHOCTY;

+ Bbl6Mpaem BTOPOUN JOKYMEHT M3 OCTANbHbIX TOXE
NPONOPLUMOHANLHO PENEBAHTHOCTU...

- 37O JAET HenpepbiBHYHO listwise-oWwnbKy, KOTOPYK MOXHO
ONTUMWN3NPOBATD.

- BayesRank ontumusunpyet e€, MatrixNet, Buammo, Toxe.
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CnAcueo!

Cnacn60 3a BHMMaHue!
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