Click models cheat sheet

Terminology
Variables:

e [: a user examines an object on a SERP;
e A: a user is attracted by the object’s representation;
e (': an object is clicked; and

e S: a user’s information need is satisfied.

Click Models

Random Click Model (RCM)

P(Cy=1) =

Rank-based CTR Model (RCTR)

P(Cr=1) = pr.

Document-based CTR Model (DCTR)

P(Cy =1) = pugq.

Position-based Model (PBM)

Expression  Meaning

u A document (documents are identified by their URLSs, hence the notation).

q A user’s query.

T The rank of a document.

c A placeholder for any concept associated with a SERP (e.g., query-document

pair, rank, etc.).
s A user search session.

document u

S A set of user search sessions. Cascade Model (CM)
Se A set of user search sessions containing a concept c. o,
Up A document at rank 7. V document u_; V document u,
Ty The rank of a document u. G O
N Maximum rank (SERP size); usually equals 10. @\
X An event/random variable. N (Zp\\‘ /\/ L
T The value of a random variable X. - T\ -
X An event X applied to a concept c.
Te The value that a random variable X takes,
h lied t: t c. . .
() when apphied 1o a concept ¢ ) ) Dynamic Bayesian Network Model (DBN)
p The value that a random variable X takes, when applied to concept ¢ in a . s . .
particular session s. | | 3 :
Z() An indicator function. Q 6%
Evaluation “ ™ =
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where Py is the probability measure induced by the click model M. User Browsing Model (UBM)
Perplexity pr—
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T
where q( 8) is the probability of a user clicking the document at rank r in the session s as \\“

predicted by the model M, i.e., qﬁs) = Py (Cr=1]q,u).

P(Cu=1)=

3)

(4)

(%)

P(Euzl)'P(Auzl) (6)

P(Ay =1) = oy (7)
P(Ey=1) = yr,. (®)
E,=land A, =1 Cr=1 9)
P(Ar =1) = aw,q (10)

P(EL=1)=1  (11)
PE,=1|E.—1=0)= (12)
P(Er—1|C¢1—1)—O (13)
PE,=1|E,—1=1,Cr_1=0)=1. (14)
E,=land A, =1&Cr.=1 (15)
PAr=1)= au7q (16)

P(EL=1)=1 (1)
PE,=1|E.—1=0)= (18)
P(S,=1|Cr=1)= ourq (19)
PE,=1|S-1=1)= (20)
P(ET—1|ET1—lST1—O)—'y7 (21)

P(E,=1|Ci=cy,...

r’ = max {k € {0,...

)CTfl = C'r‘fl) = Yrr!s
(22)
77“71}:61621}7
(23)
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