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e Machine Learning Ranking #fEFMEZ2Y.
o X query-document HEXMEMWALINERAS.
o FAFELEHERST query-document XM
o EFXFIEAFPREHSE, XS query-document HHx4?
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e Click Through Rate: FEMRHIZFMA TR REIREL ERIIREL
— £FTH: Global CTR = Zcticks

# shown docs

— ¥ rank ELHY: CTR, = # clicks at rank r

# shown docs at rank r
Examination: FAFRXNERIMERIMRITA.
Perceived Relevance: AFPURZE, RIBERIIERRAMIVERME.
Click: APMIREHETA.
Actural Relevance: AFREE, RIBEFRBHIMRIERME.
Position Bias: EE?EEM_LEFEEEE’JRT CTR WE.
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Impressive Approaches!

Position Models

REMBRI%:
o Click = Examination + Perceived Relevance.
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o BI%: B &1,
o I vy | Y u iIF rank 1 A CTR.

1Despite the impressive progress made so far, this goal has remained elusive. In this
paper, we achieve this. —PRIMES is in P




COEC (Clicks Over Expected Clicks) =8

RERIZ, By X THAHE query F session 2—HH, NAE:
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Examination &%

R £ N /> session H, MEE— URL EAREMNEN CTR; ALUA:

N
Oy, = arg max Z cilog(aBp,) + (1 — ¢;) log(l — aBy,).

& i=1

iRl RIE 0 < <1, BEEFRIEOL a1,
i S E‘M’F a5 &, i&F Expectation-Maximization EiAfER.
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Cascade Model
BRi%:

e Click = Examination + Perceived Relevance,
o 5 i RERMEXME: PA =1) = au,.

o NFE—RFHEE: P(E,=1)=1.

o EFRWE: P(E;=1| E;—1 =0)=0.

o BREREIENE: PE,=1| Ciy

o TREMSENE: P(E,=1| Ci—y
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e Click = Examination 4+ Perceived Relevance.

o F i RERNRMEXME: P(A =1) = au,.

o NE—HKFABKE: P(E,=1) = 1.

o EXME: P(Ei=1| Ei-1 =0)=0.

o HATESEREXME: P(Si=1] Ci=1) = su,.
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o WHENREBRE: P(Efyi1=0]S,=1)=1.

o NHERTIRERENE: P(E;i=1|S;i=0,E;=1) =",

SCERBRIE:

T EP(Si=1 Ey=1
=PS=1|Ci=1)P(C;=1]| E;=1)
Su; Ay, -




: session HILE.
. query KHIEE.

. AFREE.

. InE

o KL EIER,
e Expectaction-Maximization EAXKf#E.

o v AUIARMYE, FIMENREEMLLT, BAENBSHS—KE.
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