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Research on Advertising Click-Through Rate Estimation Based on Feature Learning

ZHANG Zhi-Qiang ZHOU Yong XIE Xiao-Qin PAN Hai-Wei

(College of Computer Science and Technology, Harbin Engineering University s Harbin 150001)

Abstract  The issue of click through rate estimation in sponsored search has been widely studied
in information retrieval, machine learning and query recommendation etc. Some related studies,
such as the methods in which features are obtained by setting the feature extraction scheme or
aiming at user behavior modeling, did not take into account those essential characteristics
including the sparseness of advertising data and highly nonlinear association between features. In
order to fully mining the hidden rules in advertising data, this paper proposes a method that can
learn the sparse feature of advertising data. Our method combines dimension reduction based on
tensor decomposition and takes full advantage of feature learning to portraying the nonlinear
associated relationship of data to solve sparse feature learning problems. Finally, the comparison
experiment shows this method has the desired effect of improving the accuracy of CTR

estimation.
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networks; social media; computational advertising
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8. c<c+exdJ(X.Z)/oc

9. End-For

10, FHFFOBUR W FE R R Result=f(WX X+b)

11. 3% 8] Result ,W,b.

Bl 6 S AARAE ) 10 A AR AR50 0k
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theano #f 3¢ T. H.f.
4.2 LWHEHE

ASC ISR E RS SIGKDD Cup2012 track2®,
w1 s T2 W T A R T B W (2013 4E 9 FJF A
) 42 4t ) il BB #ds. KDD2012 CUP
track2 X W A4 AIF 5 1) 802 AR 40 2yt i) S o o B A
TR LA T A R [l AR B R 1] B A,
KT 4 1 R R

FEFE SR A I 2R B SR 3L A 149639105 %4
%.9. 87 GB R/ MR B A h R 1 B A EOm
JemR Bz A oAb AE B 5 I 25— B0 247 20257594
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B R AE S B R A4 50 401 a6 T o o I RS X )
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part of program, such as extracting relevant features between
advertisements in the same result page or constructing
combined features and so on. Second, user behavior model which
is based on Probabilistic Graphical Models, through hypothesis
testing, takes advantage of Bayesian network to portraying
user’s browsing scenes, and then estimates the probability

that the user clicks an ad. Human feature engineering
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constructs combined features, but with low efficiency. low
scalability and other defects. Bayesian model characterizes
user browsing behavior, but it is not able to use information
sufficiently, and don’t take into account the sparseness of
advertising data and highly nonlinear association between
features.

Against these issues, this paper considers the characteristics
of advertising data and proposes advertising data-oriented
sparse feature learning method from the perspective of learning
characteristics to estimate CTR. This method combines the
advantages of tensor dimensionality reduction and feature
learning to solve high-dimensional sparse feature problem of
advertising data. Firstly, based-on the relationship between
internal objects of the same type, dimension reduction using
clustering makes an initial aggregation of data. As for corre-
lations between different types of objects, we use tensor

decomposition to reduce the dimensionality, while protecting

the data associated with the original structure of ad clicks.
Secondly, a stacked auto encoder algorithms in deep learning
fields has been studied to mine high-order relationship
between advertising data features, and obtain new abstract
features, which has more representation capability to ad data
and help to improve the prediction accuracy of the CTR.
Thirdly, the new features will be acquired as the input for
click prediction model and use the L-BFGS algorithm to learn
parameters.
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